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Gw›Uev‡qvwU‡Ki Ace¨envi, AwZwi³ e¨envi Ges Awbqwš¿Z webóKiY 

(disposal) e¨e¯’vcbv †Kej evsjv‡`‡kB bq, wek¦e¨vcx Rb¯^v‡¯’¨i Rb¨ 

GKwU D‡jøL‡hvM¨ ûgwK| djk«ywZ‡Z Gw›UgvB‡µvweqvj †iwR÷¨vÝ (AMR) 

‰Zwi nq, †hLv‡b e¨vK‡Uwiqv, fvBivm, QÎvK Ges ciRxex Avi 

Gw›UgvB‡µvweqvj Jl‡ai cÖwZ mvov †`q bv, msµgYRwbZ †iv‡Mi wPwKrmv 

Kiv KwVb n‡q c‡o Ges ¸iæZi Amy¯’Zv I g„Zy¨i SyuwK e„w× cvq| 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi weKvk Ggb GKwU msKU hv K‡qK `k‡Ki 

wPwKrmv AMÖMwZ‡K wecixZgyLx Kivi ûgwK w`‡”Q| G j‡¶¨ Jla cÖkvmb 

Awa`ßi wewfbœ `ßi I Awa`ßi Gi mv‡_ mgš^q K‡i Gw›Uev‡qvwU‡Ki weZiY, 

e¨envi Ges wb®úwË e¨e¯’vcbv m¤úwK©Z RvZxq wb‡`©wkKv ‰Zwi K‡i‡Q, hv 

GKwU hy‡Mvc‡hvMx c`‡¶c|  

wb‡`©wkKvwUi cÖv_wgK D‡Ïk¨ n‡jv †`‡k Gw›Uev‡qvwU‡Ki mgMÖ RxebPµ 

wbqš¿Y I wbqš¿‡Yi Rb¨ GKwU we¯Í…Z KvVv‡gv cÖwZôv Kiv, hvi g‡a¨ i‡q‡Q 

Drcv`b I Avg`vwb Gi c‡i Zv‡`i weZiY, †cªmwµckb Ges webóKiY 

(disposal) ch©šÍ mewKQy| GB wb‡`©wkKvwUi j¶¨ n‡jv GB Rxeb i¶vKvix 

Jla¸wji Kvh©Ki e¨envi wbwðZ Kiv, hv‡Z fwel¨Z cªR‡b¥i Rb¨ Zv‡`i 

Kvh©KvwiZv msi¶Y Kiv hvq| mKj †÷K‡nvìvi h_v, ¯^v¯’¨‡mev †ckv`vi, 

dvg©vwm÷, Jla †Kv¤úvwb, wbqš¿YKvix ms¯’v, RbmvaviYmn mKj‡K m¤ú„³ 

K‡i GKwU eûgyLx `„wófw½ ‰Zwi Kiv Ges Zv‡`i Kg©Kv‡Ûi GKwU KvVv‡gv 

cÖ¯‘Z Kiv| GB wb‡`©wkKvwU ev¯Íevq‡bi gva¨‡g, Avgiv AMR -Gi 

µgea©gvb e…w× †gvKv‡ejv Ki‡Z cvwi Ges Avgv‡`i bvMwiK‡`i ¯^v¯’¨ I 

my¯’Zv i¶v Ki‡Z cvwi| 

GB wb‡`©wkKvwU‡Z wbewÜZ wPwKrm‡Ki ‰ea †cÖmwµckb Qvov Gw›Uev‡qvwU‡Ki 

weµq eÜ Kiv, weµ‡qi †iKW© msiÿY Kiv, Gw›Uev‡qvwU‡Ki ú~Y© †Kvm© m¤úbœ 

Kiv Ges ¯^v¯’¨‡mevq wb‡qvwRZ e¨w³‡`i Øviv Gw›Uev‡qvwU‡Ki hyw³m½Z 

e¨env‡ii Dci †Rvi †`Iqv n‡q‡Q| cvkvcvwk †gqv‡`vËxY© ev Ae¨eüZ 

Gw›Uev‡qvwU‡Ki Abychy³ disposal Av‡iKwU ¸iæZ¡c~Y© mgm¨v, hvi d‡j 

Gw›Uev‡qvwUK cwi‡e‡k cÖ‡ek K‡i †iwR÷¨vÝ e„w×‡Z Ae`vb ivL‡Z cv‡i| 

wb‡`©wkKvwU‡Z †gqv‡`vËxY© Ges Ae¨eüZ Gw›Uev‡qvwU‡Ki disposal Gi Rb¨ 

GKwU wbivc` Ges gvbm¤§Z e¨e¯’v cÖwZôvi wb‡`©kbv †`Iqv n‡q‡Q| 

Avwg GB wb‡`©wkKvwUi cÖ¯‘wZi mv‡_ mswkøó mK‡ji cÖwZ AvšÍwiK ab¨ev` 

Ávcb KiwQ| wb‡`©wkKvwUi mvdj¨ wbf©i K‡i cÖwZwU e¨w³ I ms¯’vi cÖ‡Póv 

Ges mn‡hvwMZvi Dci| evsjv‡`‡ki Rb¨ GKwU ¯^v¯’¨Ki, wbivc` fwel¨Z 

M‡o †Zvjvi cÖwZkÖæwZ wb‡q AvaywbK wPwKrmvi Ab¨Zg †miv Avwe®‹vi, 

Gw›Uev‡qvwUK, AvMvgx cÖR‡b¥i Rb¨ Kvh©Ki ivLvi wbwgË wb‡`©wkKvwU 

ev¯Íevq‡b mK‡ji mw¤§wjZ Kvh©µ‡gi AvnŸvb Rvbvw”Q|

†gRi †Rbv‡ij †gvt kvgxg nvq`vi

gnvcwiPvjK

Jla cÖkvmb Awa`ßi

evYx
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Gw›UgvB‡µvweqvj †iwR÷¨vÝ RvZxq Ges AvšÍR©vwZKfv‡e Ab¨Zg GKwU ¯^v¯’¨ SuywK wn‡m‡e wPwýZ n‡q‡Q [1]| 

eZ©gv‡b mvivwe‡k¦ cÖwZeQi cÖvq 12 (ev‡iv) jÿ 70 (mËi) nvRvi gvbyl Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi Kvi‡Y 

gviv hv‡”Q [2]| ¯^vfvweKfv‡e Gw›UgvB‡µvweqvj Jla wewfbœ ai‡bi AYyRxe (†hgb, e¨vK‡Uwiqv, fvBivm, dvsMvm 

I c¨vivmvBU) †K aŸsm Ki‡Z cv‡i; wKš‘ †h we‡kl Ae¯’vq Gw›UgvB‡µvweqvj Jla G mKj AYyRxe‡K aŸsm Ki‡Z 

cv‡i bv ev e¨_© nq, †m Ae¯’v‡K Gw›UgvB‡µvweqvj †iwR÷¨vÝ e‡j| gvbe ev cÖvYx wPwKrmv Gw›UgvB‡µvweqvj Jla 

Gi Ace¨envi Ges Awbqwš¿Zfv‡e cwi‡e‡k Gw›UgvB‡µvweqvj Jla Gi webóKiY (disposal) Gw›UgvB‡µvweqvj 

†iwR÷¨v‡Ýi Ab¨Zg cÖavb Kvib| 

Gw›UgvB‡µvweqvj Jla †cÖmµvBe Gi c~‡e© h_vh_fv‡e ‡ivM wbiƒcb Ges †iwR÷vW© wPwKrm‡Ki †cÖmwµckb 

Abyhvqx Gw›UgvB‡µvweqvj Jla MÖnY, dv‡g©mx KZ©„K h_vh_fv‡e wWm‡cbwms Ges ‡jdU Ifvi Gw›Uev‡qvwUK Gi 

h_vh_ wWm‡cvRvj Kiv AZ¨šÍ ¸iæZ¡c~Y©| 2016 mv‡j National Strategy and Action Plan for 
Antimicrobial Resistance Containment in Bangladesh cÖYqb Kiv nq, hv  2023-2028 ch©šÍ Avc‡WU 

Kiv n‡q‡Q| D³ Strategy Ges Action Plan G Gw›UgvB‡µweqvj Jla Gi wWm‡cwÝs Ges wWm‡cvRvj cwjwm 

cÖYq‡bi K_v ejv n‡q‡Q| 12 wW‡m¤^i, 2022 Zvwi‡L ¯^v¯’¨ †mev wefvM, ¯^v¯’¨ I cwievi Kj¨vY gš¿Yvj‡q AbywôZ 

Ò¯^v¯’¨ myiÿvq gvbyl I cÖvwY‡`‡n Gw›Uev‡qvwU‡Ki h‡_”Q e¨envi cÖwZ‡ivaK‡íÓ AbywôZ mfvq Gw›UgvB‡µvweqvj 

Jl‡ai h_vh_ wWm‡cwÝs Gi cÖwZ ¸iæZ¡v‡ivc Kiv nq| M‡elYv n‡Z †`Lv wM‡q‡Q evsjv‡`‡k 20.2% 

Gw›UgvB‡µvweqvj Jla †cÖmwµckb Qvov wewµ nq|[3] GQvovI Jla cÖkvmb Awa`ßi KZ©„K evsjv‡`‡ki 08 

(AvU) wU wefv‡M cwiPvwjZ mv‡f© ÒBaseline survey on dispensing and waste disposal Practices of 
antimicrobial medicine in retail medicine shops (Pharmacy) of BangladeshÓ n‡Z †`Lv wM‡q‡Q dv‡g©mx 

wi‡UBjvi‡`i g‡a¨ Gw›UgvB‡µvweqvj Jla h_vh_ fv‡e wWm‡cÝ Kiv Ges Ae¨eüZ Gw›UgvB‡µvweqvj Jla h_vh_ 

cÖwµqvq wWm‡cvRvj e¨e¯’vcbv msµvšÍ Ávb Ges Abykxj‡bi Afve i‡q‡Q| hv Gw›UgvB‡µvweqvj †iwR÷¨vÝ m„wó‡Z 

f‚wgKv ivL‡Q| †h Kvi‡Y evsjv‡`‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ cÖwZ‡iv‡a Gw›UgvB‡µvweqvj Jl‡ai weZiY Ges 

wb®úwË msµvšÍ wb‡`©wkKv cÖYqb Kiv AZ¨šÍ Riæix |

f‚wgKv
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msÁv

AYyRxe (Microorganism)

AYyRxe n‡jv GK cÖKvi AwZ ÿz`ª Rxe hv Lvwj †Pv‡L †`Lv hvq bv, ïaygvÎ AYyexÿY h‡š¿i mvnv‡h¨ †`Lv hvq| †hgb, 

e¨vK‡Uwiqv, fvBivm, QÎvK (dvsMvm), ciRxex (c¨vivmvBU) BZ¨vw`|

Gw›UgvB‡µvweqvj Jla 

†h mKj Jla ¶wZKviK RxevYy †hgb, e¨vK‡Uwiqv, fvBivm, dvsMvm I c¨vivmvBU‡K aŸsm Ki‡Z ev G‡`i e„w×‡K 

Kwg‡q w`‡Z e¨envi Kiv nq, Zv‡`i‡K Gw›UgvB‡µvweqvj Jla e‡j| Gw›UgvB‡µvweqvj Jla¸‡jv n‡jv: 

Gw›Uev‡qvwUK, Gw›UfvBivj, Gw›UdvsMvj Ges Gw›Uc¨vivmvBwUK| (cwiwkó-3)

Gw›UgvB‡µvweqvj †iwR÷¨vÝ (Antimicrobial Resistance)

¯^vfvweKfv‡e Gw›UgvB‡µvweqvj Jla wewfbœ ai‡bi AYyRxe (†hgb, e¨vK‡Uwiqv, fvBivm, dvsMvm I c¨vivmvBU) †K 

aŸsm Ki‡Z cv‡i| wKš‘ †h we‡kl Ae¯’vq Gw›UgvB‡µvweqvj Jla G mKj AYyRx‡ei cÖwZ‡iv‡ai Kvi‡Y Zv‡`i 

aŸsm Ki‡Z ev esk e„w× †iv‡a e¨_© nq, †m Ae¯’v‡K Gw›UgvB‡µvweqvj †iwR÷¨vÝ e‡j|

Gw›UgvB‡µvweqvj ÷y¨qvW©wkc (Antimicrobial Stewardship) 

Gw›UgvB‡µvweqvj ÷¨yqvW©wkc nj GKwU mgwš^Z Kvh©µg hv Gw›UgvB‡µvweqvj Jla Gi h_vh_ e¨envi wbwðZ 

K‡i| GB Kvh©µg RvZxq, AvšÍR©vwZK ch©v‡q gvbe, cÖvYx Ges cwi‡e‡ki ‡ÿ‡Î cÖ‡hvR¨ n‡Z cv‡i| 

Gw›UgvB‡µvweqvj ÷¨yqvW©wkc †cÖvMÖvg ‡ivMxi Av‡ivM¨jvf‡K Z¡ivwš^Z K‡i, Gw›UgvB‡µvweqvj †iwR÷¨vÝ‡K ‡iva 

K‡i Ges gvwë WªvM †iwR÷¨vÝ AiMvwbRg Øviv m„ó Bb‡dKkb Qov‡bv n«vm K‡i|

WHO-AWaRe Classification of Antibiotics 

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv nq, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ| Gw›Uev‡qvwU‡Ki †kªYxmg~n n‡jv:

Access : Access MÖæ‡ci Gw›Uev‡qvwUK¸‡jv Narrow spectrum Gw›Uev‡qvwUK, hv‡`i cvk¦©cÖwZwµqvi Zzjbvq fvj 
safety profile i‡q‡Q|

Watch: Watch MÖæ‡ci Gw›Uev‡qvwUK¸‡jv broader-spectrum Gw›Uev‡qvwUK Ges hv‡`i‡K ¸iæZi msµgY 

†iv‡Mi wPwKrmvq Access MÖæ‡ci weKí wn‡m‡e mycvwik Kiv nq, hLb c¨v‡_v‡Rb¸‡jv Access MÖæ‡ci 

Gw›Uev‡qvwU‡Ki †iwR÷¨vÝ n‡q hvq ev m¤¢vebv _v‡K| 

Reserve: Reserve MÖæ‡ci Gw›Uev‡qvwUK¸‡jv last-choice Gw›Uev‡qvwUK hv multidrug resistance msµg‡Yi 

†ÿ‡Î e¨eüZ nq| [4] (cwiwkó-2)

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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Dispensing (weZiY)

wWm‡cwÝs ej‡Z †h cÖwµqvq GKwU †cÖmwµck‡bi wfwË‡Z †cÖmwµckb evnK‡K D³ †cÖmwµckb Abyhvqx h_vh_ 

cÖwµqvq Jla mieivn Kiv‡K eySvq| wWm‡cwÝs Gi gva¨‡g †cÖmµvBevi KZ©„K †cÖmwµck‡b DwjøwLZ wb‡`©kbv 

†gvZv‡eK mwVK †WvR I cwigv‡Y Ges mwVK c¨v‡KwRs AbymiYc~e©K Jla mieivn Kiv nq Ges Jla MÖnYKvix‡K 

†cÖmwµckb †gvZv‡eK Jl‡ai †mebwewa eywS‡q †`Iqv nq| GB cÖwµqv miKvwi, †emiKvwi wK¬wbK, †nj_ †m›Uvi, 

nvmcvZvj Ges dv‡g©mx‡Z m¤úv`b Kiv nq| 

Withdrawal period

Jl‡ai Withdrawal period n‡jv Lv`¨ Drcv`bKvix cÖvYxi (Miæ, QvMj, gyiMx, gvQ BZ¨vw`) wPwKrmvq 

Gw›UgvB‡µvweqvj Jla cÖ‡qv‡Mi †ÿ‡Î †Wv‡Ri ci n‡Z †h b~¨bZg mgq A‡cÿv Ki‡Z nq, hv‡Z H cÖvYxi gvsm, 

`ya, wWg ev Ab¨ cY¨ gvby‡li LvIqvi Rb¨ wbivc` n‡q hvq|

wW‡cøvgv dvg©vwm÷: Jla I Km‡gwUKm& AvBb 2023 †gvZv‡eK Ò wW‡cøvgv dvg©vwm÷Ó A_© evsjv‡`k dv‡g©mx 

KvDwÝ‡ji †iwR÷v‡i ÒweÓ K¨vUvMwi‡Z wbewÜZ wW‡cøvgv dvg©vwm÷|

dv‡g©mx †UKwbwkqvb

Jla I Km‡gwUKm AvBb 2023 †gvZv‡eK Ò dv‡g©mx †UKwbwkqvb Ó A_© evsjv‡`k dv‡g©mx KvDwÝ‡ji †iwR÷v‡i 

ÒwmÓ K¨vUvMwi‡Z wbewÜZ dv‡g©mx †UKwbwkqvb|

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 09
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cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 10



wb‡`©wkKvwUi jÿ¨ I D‡Ïk¨

(Scope and Purpose of the Guideline)

evsjv‡`k GKwU Jla Drcv`bKvix ‡`k| †`‡ki Pvwn`vi 98% Jla ¯’vbxqfv‡e Drcvw`Z nq| †`‡k jvB‡mÝavix 

dv‡g©mxi msL¨v cÖvq 20,2528 (`yB jÿ `yB nvRvi cuvPkZ AvUvk)| Gw›UgvB‡µvweqvj Jla wWm‡cwÝs (gvbyl I 

cÖvYx wPwKrmvq) Ges Ae¨eüZ I †gqv‡`vËxY© Gw›UgvB‡µvweqvj Jl‡ai wWm‡cvRvj GKwU ¸iæZ¡c~Y© welq hv 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ m„wó‡Z f‚wgKv iv‡L| National Strategy and Action Plan for Antimicrobial 
Resistance Containment in Bangladesh (2023-2028) G Aby‡”Q`- 1.1.4, 2.1.8, 2.1.9, 7.2.2 Ges 

7.2.5 †gvZv‡eK Gw›UgvB‡µvweqvj Jla Gi wWm‡cwÝs Ges wWm‡cvRvj cwjwm cÖYq‡bi K_v ejv n‡q‡Q| hvi 

‡cÖwÿ‡Z Òevsjv‡`‡k Gw›UgvB‡µvweqvj Jl‡ai weZiY, e¨envi Ges wb®úwË e¨e¯’vcbv msµvšÍ RvZxq wb‡`©wkKvÓ 

cÖYqb Kiv n‡q‡Q| 

GB wb‡`©wkKvwU wePÿYZvi (Prudent) mv‡_ gvbe I cÖvYx wPwKrmvq Gw›UgvB‡µvweqvj Jl‡ai e¨envi I wbivc` 

wWm‡cvRvj wbwðKi‡Yi j‡ÿ¨ cÖYxZ n‡q‡Q| GB wb‡`©wkKvwUi (Guideline) e¨enviKvix RbmvaviY, Jla 

e¨emvqx, dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb, nvmcvZvj KZ©„cÿ, †cÖmµvBevi, j¨ve‡iUix 

†UKwbwkqvb, c¨v_jwR÷, wK¬wbK¨vj gvB‡µvev‡qvjwR÷, bvm©, †ivMx, Jla Drcv`bKvix cÖwZôvb, Wv‡qvMbw÷K 

†m›Uvi, †f‡Uwibvixqvb, grm¨ I cïcvjbKvix, K…wlwe`, RvZxq Jla wbqš¿YKvix KZ©„cÿ, ¯^v¯’¨ Awa`ßi, 

cÖvwYm¤ú` Awa`ßi, grm¨ Awa`ßi, eb I cwi‡ek gš¿Yvjq, ¯^v¯’¨ I cwievi Kj¨vY gš¿Yvjq, grm¨ I cÖvYx m¤ú` 

gš¿Yvjq, AvBb cÖYqbKvix ms¯’v, wewfbœ G‡mvwm‡qkb, †hgb- evsjv‡`k Jla wkí mwgwZ, evsjv‡`k †Kwg÷ GÛ 

WªvwM÷ mwgwZ, †f‡Uwibvix †mvmvBwU, evsjv‡`k dv‡g©mx KvDwÝj,evsjv‡`k †gwWK¨vj G‡mvwm‡qkb, evsjv‡`k 

gvB‡µvev‡qvjwR †mvmvBwU, †cvwëª BÛvw÷ª G‡mvwm‡qkb BZ¨vw`| 

Gw›UgvB‡µvweqvj Jl‡ai weZiY Ges wWm‡cvRvj msµvšÍ wb‡`©wkKvwU Jla I Km‡gwUKm& AvBb-2023 Gi 17 

(2) avivi mv‡_ mvgÄm¨ †i‡L cÖYqb Kiv n‡q‡Q| Jla AB‡bi h_vh_ cÖ‡qvM wbwðZK‡í wb‡`©wkKvwU f‚wgKv 

ivL‡e| wb‡`©wkKvwUi e¨enviKvixMY Gw›UgvB‡µvweqvj Jl‡ai ¸iæZ¡ m¤ú‡K© Abyaveb Ges Gw›UgvB‡µvweqvj 

Jl‡ai h_vh_ weZiY, e¨envi Ges webóKiY (disposal) e¨e¯’vcbv m¤ú‡K© w`Kwb‡`©kbv cv‡e|

AvBb I bxwZgvjv 

(1) Jla I Km‡gwUKm& AvBb-2023 Gi 14 aviv †gvZv‡eK ÒJl‡ai Drcv`b, weµq, gRyZ, weZiY ev weµ‡qi 

D‡Ï‡k¨ cÖ`k©‡bi Rb¨ jvB‡mÝ MÖnY|- (1) †Kvb e¨w³ ev cÖwZôvb jvB‡mwÝs KZ©„c‡ÿi wbKU nB‡Z jvB‡mÝ 

MÖnY A_ev jvB‡m‡Ý Av‡ivwcZ kZ© ewn©f~Zfv‡e Jla Drcv`b, weµq, gRyZ, weZiY ev weµ‡qi D‡Ï‡k¨ 

cÖ`k©b Kwi‡Z cvwi‡ebv|Ó Zcwkj Gi µwgK bs-2, 2(14) aviv †gvZv‡eK ÒjvB‡mÝ e¨ZxZ A_ev jvB‡m‡Ý 

Av‡ivwcZ kZ© ewnf©~Zfv‡e Jla weµq, gRyZ, weZiY ev weµ‡qi D‡Ï‡k¨ cÖ`k©b Kiv nB‡j Ab~aŸ© 5 (cuvP) 

erm‡ii mkÖg Kviv`Û A_ev AbwaK 5 (cuvP) jÿ UvKv A_©`Û A_ev Dfq `‡ÛiÓ weavb i‡q‡Q|[5]

(2) Jla I Km‡gwUKm& AvBb-2023 Gi Zcwkj Gi µwgK bs-5, aviv 22(1) †gvZv‡eK ÒwbeÜb e¨ZxZ Jla 

Drcv`b, Avg`vwb, ißvwb, weµq, weZiY, gRyZ A_ev cÖ`k©b Kiv nB‡j Ab~aŸ© 10 (`k) erm‡ii mkÖg 

Kviv`Û A_ev AbwaK 10 (`k) jÿ UvKv A_©`Û A_ev Dfq `‡Ûi weavbÓ i‡q‡Q|[5]

(3) Jla I Km‡gwUKm& AvBb-2023 Gi Zcwkj Gi µwgK bs-19, aviv 40(K) †gvZv‡eK ÒmiKvwi Jla weµq 

A_ev weµ‡qi D‡Ï‡k¨ gRyZ ev cÖ`k©b Kiv nB‡j Ab~aŸ© 10 (`k) erm‡ii mkÖg Kviv`Û A_ev AbwaK 10 

(`k) jÿ UvKv A_©`Û A_ev Dfq `‡Ûi weavbÓ i‡q‡Q|[5]

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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(4) Jla I Km‡gwUKm& AvBb-2023 Gi Zcwkj Gi µwgK bs-20, aviv 40(L) †gvZv‡eK Ò†gqv‡`vËxY© 

Zvwi‡Li ci †Kvb Jla weµq A_ev weµ‡qi D‡Ï‡k¨ gRyZ ev cÖ`k©b Kiv nB‡j Ab~aŸ© 1 (GK) erm‡ii 

Kviv`Û A_ev AbwaK 50 (cÂvk) nvRvi UvKv A_©`Û A_ev Dfq `‡Ûi weavbÓ i‡q‡Q|[5]

(5) Jla I Km‡gwUKm& AvBb-2023 Gi Zcwkj Gi µwgK bs-21, aviv 40(M) †gvZv‡eK ÒwdwRwkqvb m¨v¤új 

     RvZxq †Kvb Jla weµq A_ev weµ‡qi D‡Ï‡k¨ gRyZ ev cÖ`k©b Kiv nB‡j AbwaK 10 (`k) nvRvi UvKv 

A_©`‡Ûi weavbÓ i‡q‡Q|[5]

(6) Jla I Km‡gwUKm& AvBb-2023 Gi Zcwkj Gi µwgK bs-22, aviv 40(N) †gvZv‡eK ÒOver the 
CounterÓ Jla Qvov †iwR÷vW© wPwKrm‡Ki e¨e¯’vcÎ Gw›Uev‡qvwUK ev Ab¨ †Kvb Jla weµq Kiv nB‡j 

AbwaK 20 (wek) nvRvi UvKv A_©`‡Ûi weavbÓ i‡q‡Q|[5]

(7) Jla I Km‡gwUKm& AvBb-2023 Gi 45 aviv †gvZv‡eK ÒJla weµ‡qi †ÿ‡Î †hvM¨Zv m¤úbœ e¨w³i 

ZË¡veavb, BZ¨vw`|-(1) †Kvb e¨w³ LyPiv we‡µZv wn‡m‡e dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb, 

wW‡cøvgv dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb A_ev dv‡g©mx †UKwbwkqv‡bi e¨w³MZ ZË¡veavb 

e¨ZxZ A¨v‡jvc¨vw_K Jla weµq Kwi‡Z cvwi‡eb bv|Ó[5]

(8) Jla I Km‡gwUKm& AvBb-2023 Gi 42 aviv †gvZv‡eK ÒJla Drcv`‡bi KuvPvgvj, Jl‡ai c¨v‡KwRs 

g¨v‡Uwiqvj, BZ¨vw` msMÖn I Avg`vwb msMÖn wewa-wb‡la|-(1) jvB‡mwÝs KZ©„c‡ÿi c~e©vby‡gv`b e¨wZ‡i‡K, 

wbeÜbK…Z Jla Drcv`‡bi KuvPvgvj ev Jl‡ai c¨v‡KwRs g¨v‡Uwiqvj, ¯’vbxqfv‡e msMÖn ev Avg`vwb Kiv 

hvB‡e bv| (2) jvB‡mwÝs KZ©„c‡ÿi c~e©vby‡gv`b e¨wZ‡i‡K, Jla Drcv`‡bi Rb¨ †Kvb ai‡bi Aa© cÖ¯‘Z 

(Semi Finished) Jla A_ev Ab¨ †Kv‡bv cÖ‡qvRbxq Dcv`vb ev DcKiY Avg`vwb Kiv hvB‡e bv|Ó[5]

(9) wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008

(10) grm¨ Lv`¨ I cï Lv`¨ AvBb 2010 

(11) grm¨ Lv`¨ wewagvjv 2024 

(12) cï Lv`¨ wewagvjv 2011

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 12



Good Dispensing Practice (DËg weZiY Abykxjb)

wWm‡cwÝs nj Av`k© dv‡g©mx Abykxj‡bi (Good pharmacy practice) GKwU †gŠwjK Dcv`vb| GwU Jla  

e¨e¯’vcbvi Ask wn‡m‡e prescription only medicine Gi wbivc` weZiY e¨e¯’v‡K (dispensing) wbwðZ K‡i| 

wWm‡cwÝs ej‡Z GKRb MÖvnK dv‡g©mx‡Z †cÖmwµckb †`Lv‡bv †_‡K ïiæ K‡i dvg©vwm÷ ev Jla we‡µZv KZ©„K 

MÖvn‡Ki Kv‡Q Jla mieivn Kiv ch©šÍ mKj Kvh©Kjvc‡K eySvq| Gi g‡a¨ AšÍf©~³ Av‡Q e¨e¯’vcÎ ch©‡eÿY, †ivMx 

ev MÖvnK‡K e¨e¯’vcÎ †gvZ‡eK Jl‡ai †mebwewa, gvÎv, m¤¢ve¨ cvk^©cÖwZwµqv, wbivc` I myôz e¨envi wbwðZ Ki‡Z 

Jl‡ai cÖ‡qvRbxq Z_¨ I wb‡`©kbvi wel‡q civgk© cÖ`vb Kiv| wWm‡cwÝs Gi mgq quality use of medicine Gi 

g~jbxwZ wbwðZ Kiv cÖ‡qvRb| [6]

dv‡g©mx‡Z wewµi j‡ÿ¨ Jla msMÖn/ µ‡qi wbqgvejx 

dv‡g©mx‡Z Jla msMÖ‡ni mgq Aek¨B ˆea Drm n‡Z h_vh_ Bbf‡q‡mi gva¨‡g Jla msMÖn Ki‡Z n‡e Ges 

Bbf‡qmmg~n msiÿY Ki‡Z n‡e| Jla msMÖ‡ni mgq Jl‡ai †gqv‡`vËx©‡bi ZvwiL, Jla cÖkvmb Awa`ßi KZ©„K 

cÖ‡`q †gvo‡K gyw`ªZ DAR ev MA No, Jl‡ai cwigvb (Pvwn`v †gvZv‡eK mieivn Kiv n‡q‡Q wKbv), mieivnKvix 

KZ©„K cÖ‡`q Bbf‡qm fvjfv‡e ch©‡eÿY KiZt Jla MÖnY Ki‡Z n‡e| Bbf‡q‡m Jl‡ai eªvÛ bvg, †R‡bwiK bvg, 

e¨vP bs, DAR ev MA No, †gqv‡`vËx‡Y©i ZvwiL, Jla Drcv`bKvix cÖwZôv‡bi bvg D‡jøL Ki‡Z n‡e|

Jla msiÿY I wecYb e¨e¯’v

(1) †gvo‡K wb‡`©wkZ ZvcgvÎvq Jla msiÿY I wecYb Ki‡Z n‡e| Zvc ms‡e`bkxj Jla †gvo‡K wb‡`©wkZ 

ZvcgvÎvq †iwd«Rv‡iU‡i msiÿY Ki‡Z n‡e| †iwd«Rv‡iU‡i ZvcgvÎv gwbUwis Gi e¨e¯’v _vK‡Z n‡e Ges ZvcgvÎv 

gwbUwis Gi †iKW© msiÿY Ki‡Z n‡e| Jla msiÿ‡Yi Rb¨ e¨eüZ †iwd«Rv‡iU‡i dvg©vwmDwUK¨vj cY¨ Qvov Ab¨ 

†Kvb cY¨ †hgb, Lvevi, cvbxq, gvQ, gvsm BZ¨vw` msiÿY Kiv hv‡e bv| f¨vw·b msiÿ‡Yi wb‡`©wkKv Abyhvqx 

Dchy³ ZvcgvÎvq f¨vw·b msiÿY Ki‡Z n‡e| f¨vw·b Gi mieivn MÖn‡Yi mgq WvUv jMvi Gi †iKW©, f¨vw·b 

fvqvj ch©‡eÿY Ki‡Z n‡e| Bbm¨ywjb, Aw·Uwmb RvZxq Zvcms‡e`bkxj Jla MÖn‡Yi mgq WvUv jMvi Gi †iKW© 

ch©‡eÿY Ki‡Z n‡e|[7] †iwd«Rv‡iU‡ii Rb¨ wbiwew”Qbœ we`¨yr wbwðZ Ki‡Z n‡e| ‡iwd«Rv‡iUi dvg©v †MÖ‡Wi n‡Z 

n‡e|

dv‡g©mx ev Jla msiÿYvMv‡ii ZvcgvÎv 30 wWMÖx †mjwmqvm eRvq ivL‡Z n‡e, hv wbwðZ Kivi j‡ÿ¨ cÖ‡qvRbxq 

Gwm, d¨vb Gi e¨e¯’v ivL‡Z n‡e| dv‡g©mx ev Jla msiÿYvMvi Ggb nIqv hv‡e bv (†hgb, wUb †kW BZ¨vw`) hv‡Z 

Jla msiÿY ZvcgvÎv eRvq ivLv m¤¢e n‡e bv|

(2) †÷vi iæg Ges ZvK myweb¨¯ÍKiY [7] 

KvU©‡b mieivnK…Z Jla †g‡S ev m¨uvZ †m¨u‡Z ¯’v‡b ivLv hv‡e bv, c¨v‡jU Gi Dci h_vh_ ZvcgvÎv I Av`©ªZv eRvq 

†i‡L msiÿY Ki‡Z n‡e| Jla msiÿ‡Yi Rb¨ e¨eüZ c¨v‡jU -

(K) †g‡S †_‡K Kgc‡ÿ 10 †mwg (4 BwÂ) Dc‡i n‡e|

(L) †`qvj Ges Ab¨vb¨ ZvK †_‡K Kgc‡ÿ 30 †mwg (1 dzU) `~‡i n‡e|

(M) 2.5 wgUvi (4 dzU) D”PZvi †ewk n‡e bv (mvaviY wbqg)|

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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(N) Jla Drcv`bKvix ev mieivnKvixi wb‡`©kbvejx AbymiY K‡i ZvK/i¨v‡K Jla myweb¨¯Í Ki‡Z n‡e Ges mwVK 

†j‡ej AbymiY Ki‡Z n‡e|

(O) Zij Jlamg~n Avjv`v Zv‡K ev bx‡Pi Zv‡K ivL‡Z n‡e|

(P) †Kvì †÷v‡iR cÖ‡qvRb Ggb Jla ZvcgvÎv wbqwš¿Z K‡ÿ msiÿY Ki‡Z n‡e|

(Q) †÷v‡iR Gwiqv‡Z G‡·m K‡›Uªvj _vK‡Z n‡e|

 

wPÎ: mwVK †j‡ej AbymiY

wPÎ: †÷vv‡iR Gwiqv‡Z G‡·m K‡›Uªvj e¨e¯’v

(R) Jla Zv‡K mymw¾Z Kivi mgq dv÷ G·cvqvi dv÷ AvDU (FEFO) c×wZ AbymiY Ki‡Z n‡e|

(S) KvU©b¸‡jv‡Z Jl‡ai †j‡ej, Drcv`b I †gqv‡`vËx‡Y©i ZvwiL `„k¨gvb _vK‡Z n‡e|

(T) wewµi mgq Jl‡ai †gqv‡`vËx‡Y©i ZvwiL hv‡Z Lye KvQvKvwQ bv nq, welqwU wbwðZ Ki‡Z n‡e †hb Aewkó 

†kjd jvB‡d JlawU e¨envi Kiv hvq|

(U) bv‡K©vwUK Ges mvB‡KvUªwcK Jlamg~n Pzwi/Ace¨envi Gi m¤¢vebv _vKvq G ai‡bi Jla msiÿ‡Yi †ÿ‡Î 

G‡·m K‡›Uªvj wbwðZ Ki‡Z n‡e| c„_K Zvjve× Kÿ, K¨vwe‡bU ev jKvi Gi gva¨‡g G‡·m K‡›Uªvj Ki‡Z 

n‡e|

(V) Prescription only Jla¸‡jv GKwU wbivc` ¯’v‡b ivL‡Z n‡e †hLv‡b me©mvavi‡Yi cÖ‡e‡ki my‡hvM _vK‡e 

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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wPÎ: Jla msiÿ‡Yi Rb¨ e¨eüZ c¨v‡jU

(V) Prescription only Jla¸‡jv GKwU wbivc` ¯’v‡b ivL‡Z n‡e †hLv‡b me©mvavi‡Yi cÖ‡e‡ki my‡hvM _vK‡e 

bv| wbivc` ¯’vbwU‡Z A_ev Avjv`v Kÿ/ ¯øvBwWs KuvPmn †kjd ev Zvjv †`qv hvq Ggb Kvc‡evW© ev Wªqv‡i 

Gme Jla ivLv hv‡e| 

(W) wWm‡cwÝs Gi RvqMvq ¯øvBwWs KuvPmn †kjd _vK‡Z n‡e hv Jla‡K ayjvevwj †_‡K iÿv Ki‡e, Jla¸‡jv 

Alphabetically (eY©gvjv Abymv‡i) A_ev †_ivwcDwUK †kÖwY Abymv‡i mvRv‡Z n‡e| mwjW Jla (Solid 
Dosage Forms), Zij Jla, gy‡L LvIqvi Jla n‡Z evwn¨K e¨envi‡hvM¨ Jla cÖwZwU e¨envi Abyhvqx 

Avjv`v fv‡e mvwR‡q ivL‡Z n‡e| Prescription only mKj Jla †kj‡d wWm‡cwÝs GjvKvi wcQ‡b _vK‡e; 

(X) Gw›UgvB‡µvweqvj Jlamg~n Avjv`v †kjd G msiÿY Ki‡Z n‡e|

(Y) Jla cÖkvm‡bi ZvwjKvfy³ mKj dvgv©wmDwUK¨vj cY¨ Drcv`bKvix cÖwZôv‡bi g~j c¨v‡K‡U msiÿY Ki‡Z 

n‡e Ges g~j †j‡ejmn mwVKfv‡e †j‡ej Ki‡Z n‡e| wWm‡cwÝs nIqvi c~e© ch©šÍ Drcv`bKvixi wba©vwiZ 

msiÿY kZ© (†hgb: †iwd«Rv‡iUi/ kxZZvc wbqwš¿Z K‡ÿ Jla h_vh_ fv‡e msiÿY Kiv) †g‡b Pj‡Z n‡e; 

(Z) bó I †gqv‡`vËxY© Jlamg~n Avjv`v K‡i, bw_f~³ K‡i, wbw`©ó ev‡· mxj K‡i Dc‡i jvj Kvwj w`‡q 

Ô†gqv‡`vËxY© I bó Jla-wewµi Rb¨ bqÕ †jLv †j‡ej w`‡q msiÿY Ki‡Z n‡e| 

wPÎ: ‡gqv‡`vËxY© I bó Jlamsiÿ‡Yi Rb¨ e·

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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(_) †g‡S‡Z, PjvP‡ji ¯’v‡b, Uq‡jU A_ev Kg©x‡`i wekÖv‡gi RvqMvq †Kvb Jla ivLv/ msiÿY Kiv hv‡e bv| 

(`) †cvKvgvKo/ †Zjv‡cvKv wbab ev gy³ _vK‡Z/ ivL‡Z cÖ‡qvRbxq e¨e¯’v MÖnY Ki‡Z n‡e|

(a) †cÖmwµckb Qvov †ivMx/ †µZvi Kv‡Q mivmwi weµq‡hvM¨ Aby‡gvw`Z Jlamg~n (Over-the-Counter 
Medicines) †ckvMZ †mev cÖ`v‡bi RvqMvi (Professional Service Area) evB‡i ivLv †h‡Z cv‡i, Z‡e 

`vwqZ¡cÖvß dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb Øviv Kvh©Kvix ZË¡veav‡bi Rb¨ KvQvKvwQ ¯’v‡b 

msiÿY ev gRy` ivLv fv‡jv|

Jl‡ai weZiY (Dispensing) e¨e¯’v

Dispensing n‡jv rational use of medicine Gi Ab¨Zg GKwU Dcv`vb| Dispensing Gi mgq †h welq¸‡jvi 

cÖwZ jÿ¨ ivLv DwPZ Zv n‡jv:

1| Jla weZi‡Yi cwi‡ek (Dispensing environmen)
Dispensing environment cwi®‹vi cwi”Qbœ, ¯^v¯’¨Ki, `~lYgy³ (uncontaminated) Ges mymw¾Z n‡Z n‡e| 

Dispensing environment mymw¾Z nIqv cÖ‡qvRb hv‡Z mwVK I Kvh©Kifv‡e Jla weZiY Kiv m¤¢e nq|

Dispensing environment ej‡Z- dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb, Kg©Pvix, wWm‡cwÝs 

Gwiqv, †kjd Ges †÷v‡iR Gwiqv, Kg©‡ÿÎ, BKzBc‡g›U Ges c¨v‡KwRs g¨v‡Uwiqvj eySvq| wWm‡cwÝs Gi mv‡_ 

m¤ú„³ dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb, Kg©Pvix‡K e¨w³MZ ¯^v¯’¨wewa (good personal 
hygiene) AbymiY Ki‡Z n‡e Ges G‡cÖvb ci‡Z n‡e| wWm‡cwÝs Gi Rb¨ ch©vß cwimi, Av‡jv Ges †fw›U‡jkb 

Gi e¨e¯’v _vK‡Z n‡e|

2| Jla weZiYKvix (Dispensing person)         
Jla Ges Km‡gwUKm& AvBb-2023 †gvZv‡eK dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb Jla wWm‡cwÝs 

Gi `vwqZ¡cÖvß| wWm‡cÝvi‡K Aek¨B wWm‡cwÝs cÖwµqv m¤ú‡K© `ÿZv, cÖwkÿY, Ávb I g‡bvfve _vK‡Z n‡e| †h 

Jla wWm‡cÝ Ki‡eb †m m¤ú‡K© mwVK aviYv, mvaviY e¨envi, e¨env‡ii c×wZ m¤ú‡K© mZK©Zv, mwVK †WvR, 

Ab¨vb¨ Jla ev Lvev‡ii mv‡_ mvaviY wg_w¯Œqv (interaction), common side effects, common interactions, 
h_vh_ msiÿY c×wZ m¤ú‡K© wWm‡cÝv‡ii c~Y©v½ Ávb Ges cÖwkÿY _vK‡Z n‡e| wWm‡cÝv‡ii MvwYwZK wnmve 

Kivi `ÿZv, cwi®‹vi cwi”QbœZv AbymiY (Hyegenic dispensing), mZZv Ges †ivMx ev Jla MÖnxZvi mv‡_ 

‡hvMv‡hv‡Mi `ÿZv _vK‡Z n‡e| †R‡bwiK bv‡g wjwLZ Jl‡ai Rb¨ †Kvb eªv‡Ûi (‡gbyd¨vKPvivi) Jla weZiY 

Ki‡e, Zv wbf©i Ki‡e †iwR÷vW© dvg©vwm‡÷i cÖwdkbvj RvR‡g‡›Ui Dci| wiwd‡jej †cÖmwµckb m¤ú‡K© 

wWm‡cÝv‡ii c~Y©v½ Ávb _vK‡Z n‡e|

3. Jla weZiY c×wZ (Dispensing Process)
Dispensing Process g~jZ 06 (Qq) wU av‡c wef³: [8]

K) †cÖmwµckb MÖnY Kiv Ges hvPvB Kiv

L) †cÖmwµckb mwVKfv‡e eyS‡Z cviv

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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M) †cÖmwµckb †gvZv‡eK †kjd n‡Z Jla msMÖn K‡i GKwÎZ Kiv

N) cybivq ‡cÖmwµck‡bi mv‡_ Jla¸wj wgwj‡q †`Lv

O) †iKW© †gBb‡UBb Kiv Ges gvwb wiwmÞ cÖ¯‘Z Kiv

P) †ivMx ev Jla MÖnxZv‡K †cÖmwµckb †gvZv‡eK Jl‡ai †mebwewa, †WvR, mvaviY cvk^©cÖwZwµqv, Ab¨ Jl‡ai 

mv‡_ cÖwZwµqv, h_vh_ msiÿY c×wZ m¤ú‡K© eywS‡q †`Iqv|

        

  

Jla wWm‡cwÝs G `vwqZ¡cÖvß dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i Aek¨B wb‡¤œv³ welq¸‡jv 

wbwðZ Ki‡Z n‡e: 

(K) †Kvb bó, bKj, wb¤œgvb m¤úbœ A_ev †gqv‡`vËxY© Jla wWm‡cwÝs Kiv nqwb; 

(L) Jla cÖkvmb Awa`ßi n‡Z wbewÜZ Jla wWm‡cwÝs Kiv n‡q‡Q (MA ev DAR b¤^i mg„×); 

(M) Physician Sample wWm‡cÝ bv Kiv; 

(N) 12 eQ‡ii wb‡Pi wkï‡`i Kv‡Q Jla wWm‡cÝ ev weµq †_‡K weiZ _vKv; 

(O) e¨e¯’vcÎ Qvov Prescription only medicine wWm‡cÝ bv Kiv; 

(P) Full Course Jla wWm‡cwÝs Kiv Ges †ivMx‡K Full Course Jla †me‡b civgk© †`Iqv; 

(Q) Jla cÖkvmb Awa`ß‡ii eZ©gvb AvBb, Aa¨v‡`k I wbqg †g‡b Jla wWm‡cwÝs Kiv|

†ivMx‡K Jla m¤ú‡K© civgk© cÖ`vb (Patient Counselling) 
dv‡g©wm Z¨vM Kivi c~‡e© `vwqZ¡cÖvß dvg©vwm÷ ev wW‡cøvgv dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb KZ©„K Aek¨B †ivMx‡K 

wb‡¤œv³ civgk© cÖ`vb Ki‡Z n‡e|

Jl‡ai gvÎv m¤úwK©Z wb‡`©kbv I cÖ‡qvRbxq Z_¨ cÖ`vb

1. Jl‡ai wbivc` I myôy e¨envi wbwðZ Ki‡Z Jl‡ai cÖ‡qvRbxq Z_¨ I Dc‡`k (wWm‡cwÝsK…Z c‡Y¨i mv‡_ _vKv 

wb‡`©kbvmn) Jla MÖnYKvix‡K eywS‡q †`Iqv; 

2. Jla wkï‡`i bvMvj n‡Z `~‡i ivLvi Rb¨ Jla MÖnYKvix‡K mZK© Kiv; 

3. †ivMx/ MÖnxZvi †MvcbxqZv eRvq ivLv, †ivMx‡K civgk© cÖ`vbKv‡j Avjv`v RvqMv e¨envi Kiv A_ev Jla 

wWm‡cÝvi Gi mv‡_ †Mvcbxq Av‡jvPbvi Rb¨ Ab¨vb¨ MÖnxZv‡`i jvB‡bi †cQ‡b `uvov‡bvi e¨e¯’v Kiv; 

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

wPÎ: Jla weZiY c×wZ 
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wWm‡cÝK…Z Jl‡ai †j‡ej

wWm‡cÝK…Z Jl‡ai Dci jvMv‡bv †j‡ej Aek¨B cwi®‹vi I mnRcvV¨ n‡Z n‡e Ges cÖ‡qvR‡b GB †j‡e‡j ¯’vbxq 

fvlv A_ev Qwe e¨envi Ki‡Z n‡e hv‡Z †ivMx mn‡R Jla wPb‡Z/ eyS‡Z cv‡i; 

wWm‡cÝK…Z Jl‡ai †j‡e‡j Aek¨B cÖ‡qvRbxq mZK©xKiY evZv© I Dc‡`kg~jK †j‡ej _vK‡Z n‡e; wWm‡cÝK…Z 

Jl‡ai †j‡e‡j wb‡¤œv³ Z_¨mg~n _vKv evÃbxq

(K) †ivMxi bvg I wVKvbv;

(L) eqm/ Rb¥ ZvwiL;

(M) Jl‡ai bvg; 

(N) Jla e¨env‡ii wb‡`©kbv, strength/ gvÎv, †Wv‡Rm dig I mieivnK…Z Jl‡ai †gvU cwigvY; 

(O) evwn¨K e¨envi‡hvM¨ Jl‡ai †ÿ‡Î Jl‡ai †j‡e‡j Aek¨B ÔïaygvÎ evwn¨K e¨env‡ii Rb¨Õ †jLv _vK‡Z n‡e; 

(P) †gqv‡`vËx‡Y©i ZvwiL|

¯^v¯’¨wewa/ cwiQbœZv 

1. msµvgK †iv‡M AvµvšÍ (†hgb: PyjKvbx, h²v, Kzô BZ¨vw`) †Kvb Kg©x Øviv Jla wWm‡cÝ Kiv hv‡e bv; 

2. Lvwj nv‡Z U¨ve‡jU I K¨vcmyj †Mvbv wbwl×; 

3. dv‡g©wm‡Z †`qvj, †g‡S, Qv` I AvmevecÎ cwi®‹vi cwi”Qbœ I cwicvwU ivL‡Z n‡e| my¯^v¯’¨ eRvq ivL‡Z I 

msµgY wbqš¿Y Ki‡Z miÄvgvw`i cwi”QbœZv eRvq ivL‡Z n‡e; 

4. dv‡g©wm Aek¨B wbqwgZfv‡e cwi®‹vi Kivi mgqm~wP †g‡b Pj‡Z n‡e| †g‡S cÖwZw`b I cÖ‡qvRb gvwdK cwi®‹vi 

Ki‡Z n‡e| ayjvgy³ cwi‡ek eRvq ivLvi Rb¨ Jl‡ai †kjd wbqwgZ cwi®‹vi Ki‡Z n‡e; 

5. Jla wWm‡cwÝs GjvKv cwi®‹vi-cwi”Qbœ I †MvQv‡bv _vK‡Z n‡e; 

6. dv‡g©wm‡Z Jla wWm‡cwÝs GjvKvq †Kvb Kg©x †L‡Z cvi‡e bv| Kg©x‡`i LvIqvi Rb¨ Avjv`v RvqMv _vK‡Z 

n‡e;

   

Z_¨ msiÿY I bw_ ˆZwi 

1. wWm‡cÝK…Z mKj Jla we‡kl K‡i Gw›UgvB‡µvweqvj Jl‡ai weµ‡qi Z_¨ Jla cÖkvmb Awa`ßi KZ…©K 

Aby‡gvw`Z †iwR÷v‡i wj‡L ivL‡Z n‡e/ Kw¤úDUvi mdUIqv‡i Avc‡WU K‡i ivL‡Z n‡e;

2. wWm‡cÝK…Z cÖwZwU †cÖmwµckb/ e¨e¯’vc‡Îi Rb¨ wb¤œwjwLZ Z_¨ msiÿY Ki‡Z n‡e

 (K) cÖwZwU Gw›Uªi µwgK b¤^i;

 (L) wewµi ZvwiL; 

 (M) †cÖmµvBev‡ii bvg, BMDC ‡iwR‡÷ªkb bs ; 

 (N) †ivMxi bvg I Ae¯’v (†h Kvi‡b †cÖmwµckb †jLv n‡q‡Q Zv hw` Rvbv _v‡K); 

     O) Jl‡ai bvg I mieivnK…Z Jl‡ai cwigvY; 

3. Prescription only Ges Over-the-Counter (OTC) mKj Jla mieivnKvix/ Drcv`K †_‡K µ‡qi 

iwk` I Pvjvbmg~n dv‡g©wmi ¯^qswµq (Kw¤úDUviwfwËK) e¨e¯’vq msiÿY Ki‡Z n‡e| GB iwk` I 

Pvjvbmg~‡ni Kwc dv‡g©wm‡Z Kgc‡ÿ 2 eQi msiÿY Ki‡Z n‡e; 

4. Jla µ‡qi Z_¨ msiÿ‡Yi Rb¨ GKwU †iwR÷vi _vK‡e hv‡Z Kgc‡ÿ wb‡¤œv³ Z_¨¸‡jv _vK‡e- 

 (K) mieivnKvixi bvg; (L) µ‡qi ZvwiL; (M) Jl‡ai bvg I cwigvY; (N) Drcv`bKvixi bvg, e¨vP b¤^i I 

†gqv‡`vËx‡Y©i ZvwiL; 

5. †gqv‡`vËxY© c‡Y¨i Z_¨ Aek¨B msiÿY Ki‡Z n‡e; cÖ‡qvR‡b Kw¤úDUvi mdUIqv‡ii gva¨‡g Avc‡WU Ki‡Z 

n‡e|

6. cÖwZwU dv‡g©wm‡Z Jla cÖkvmb Awa`ßi, ¯^v¯’¨ I cwievi Kj¨vY gš¿Yvjq ev Ab¨vb¨ wbqš¿YKvix KZ…©cÿ (grm¨ 

I cÖvwYm¤ú` gš¿Yvjq/cÖvwYm¤ú` Awa`ßi) †_‡K cÖvß wPwVc‡Îi (†hgb: Jla cÖZ¨vnv‡ii †bvwUm) GKwU bw_ 

Aek¨B msiÿY Ki‡Z n‡e; 

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 18



7. dv‡g©wm‡Z Aek¨B mKj cwi`k©‡bi ‡iKW© msiÿY Ki‡Z n‡e; 

8. dvg©v‡KvwfwR‡j‡Ýi Ask wnmv‡e dv‡g©wm‡Z Aek¨B Jla cÖkvmb Awa`ßi KZ©„K Aby‡gvw`Z Jl‡ai weiƒc 

cÖwZwµqv wi‡cvwU©s dg© (ADR Reporting Form) msiÿY Ki‡Z n‡e Ges Jl‡ai weiƒc cÖwZwµqv 

(Adverse Drug Reaction) m¤ú‡K© c~iYK…Z dg© Jla cÖkvmb Awa`ßi‡K wbqwgZ †cÖiY Ki‡Z n‡e| 

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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Gw›UgvB‡µvweqvj Jl‡ai weZiY (Dispensing) msµvšÍ wb‡`©kbv

wek¦ ¯^v¯’¨ ms¯’v KZ©„K gvbe mf¨Zvi Rb¨ 10 (`k) wU ¯^v¯’¨ ûgwK †NvlYv Kiv n‡q‡Q, hv n‡jv: GBPAvBwf/GBWm, 

g¨v‡jwiqv, Rjevqy cwieZ©b, B‡evjv, IwewmwU, †W½y, Gw›UgvB‡µvweqvj †iwR÷¨vÝ, f¨vw·b MÖn‡Y wØavMÖ¯’Zv, 

Bbd¬z‡qÄv, evqy `~lY, wg‡Rjm& I Acywó| D³ 10 (`k) wU ¯^v¯’¨ ûgwKi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ Ab¨Zg 

GKwU ¯^v¯’¨ ûgwK wn‡m‡e we‡ewPZ|[9] cÖwZeQi 12 jÿ 70 nvRvi gvbyl Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi Kvi‡Y 

gviv hv‡”Q|[2] AcÖ‡qvR‡b ev Wv³v‡ii †cÖmwµckb Qvov Gw›UgvB‡µvweqvj Jla †¯^”Qvq †meb, Gw›UgvB‡µvweqvj 

Jl‡ai dzj †Kvm© m¤úbœ bv Kiv, A‡hŠw³Kfv‡e Gw›Uev‡qvwUK †cÖmµvBe Kiv, cÖcvi WvqMbwmm Qvov 

Gw›UgvB‡µvweqvj Jla †cÖmµvBe Kiv, nvmcvZv‡j wPwKrmvq Gw›UgvB‡µvweqvj ÷¨yqvW©wkc AbymiY bv Kiv, cï 

I grm¨ Lv`¨ ev wPwKrmvq Gw›UgvB‡µvweqvj Jl‡ai e¨envi Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi cÖavbZg KviY| 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ‡K eÜ ev wbqš¿‡Y ivLvi Rb¨ Gw›UgvB‡µvweqvj Jl‡ai mwVK wWm‡cwÝs AZ¨šÍ 

¸iæZ¡c~Y©|

Jla e¨emv cwiPvjbv Ges Gw›UgvB‡µvweqvj Jla Gi wel‡q mZK©Zv

(1) Jla I Km‡gwUKm& AvBb-2023 Gi 14 aviv †gvZv‡eK ÒJl‡ai Drcv`b, weµq, gRyZ, weZiY ev weµ‡qi 

D‡Ï‡k¨ cÖ`k©‡bi Rb¨ jvB‡mÝ MÖnY|- (1) †Kvb e¨w³ ev cÖwZôvb jvB‡mwÝs KZ©„c‡ÿi wbKU nB‡Z jvB‡mÝ 

MÖnY A_ev jvB‡m‡Ý Av‡ivwcZ kZ© ewn©f~Zfv‡e Jla Drcv`b, weµq, gRyZ, weZiY ev weµ‡qi D‡Ï‡k¨ cÖ`k©b 

Kwi‡Z cvwi‡ebv|Ó Zcwkj Gi µwgK bs-2, 2(14) aviv †gvZv‡eK ÒjvB‡mÝ e¨ZxZ A_ev jvB‡m‡Ý Av‡ivwcZ 

kZ© ewnf©~Zfv‡e Jla weµq, gRyZ, weZiY ev weµ‡qi D‡Ï‡k¨ cÖ`k©b Kiv nB‡j Ab~aŸ© 5 (cuvP) erm‡ii mkÖg 

Kviv`Û A_ev AbwaK 5 (cuvP) jÿ UvKv A_©`Û A_ev Dfq `‡ÛiÓ weavb i‡q‡Q|[5]

(2) Jla I Km‡gwUKm& AvBb-2023 Gi 45 aviv †gvZv‡eK ÒJla weµ‡qi †ÿ‡Î †hvM¨Zv m¤úbœ e¨w³i 

ZË¡veavb, BZ¨vw`|-(1) †Kvb e¨w³ LyPiv we‡µZv wn‡m‡e dvg©vwm÷ ev wW‡cøvgv dvg©vwm÷ A_ev dv‡g©mx 

†UKwbwkqv‡bi e¨w³MZ ZË¡veavb e¨ZxZ A¨v‡jvc¨vw_K Jla weµq Kwi‡Z cvwi‡eb bv|Ó[5]

myZivs Jla e¨emv cwiPvjbvi Rb¨ Aek¨B WªvM jvB‡mÝ _vK‡Z n‡e Ges †iwR÷vW© dvg©vwm÷, wW‡cøvgv dvg©vwm÷ 

A_ev dv‡g©mx †UKwbwkqv‡bi Dcw¯’wZ wbwðZ Ki‡Z n‡e| dv‡g©mx‡Z WªvM jvB‡mÝ Ges dvg©vwm‡÷i †iwR‡÷ªkb 

mvwU©wd‡KU `„k¨gvb ¯’v‡b cÖ`k©b Ki‡Z n‡e|

dv‡g©mx e¨emv cwiPvjbvi Rb¨ Good Dispensing Practice (DËg weZiY Abykxjb/e¨e¯’vcbv) AbymiY 

Avek¨K; GKB mv‡_ Gw›UgvB‡µvweqvj Jl‡ai wWm‡cwÝs Gi Rb¨ G m¤úwK©Z cÖ‡qvRbxq Ávb I Abykxjb 

cÖ‡qvRb| hv wb¤œiƒc:

Gw›UgvB‡µvweqvj Jlamg~‡ni e¨envi Ges dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqv‡bi `vwqZ¡

dv‡g©mx‡Z KZ©e¨iZ dvg©vwm÷, wW‡cøvgv dvg©vwm÷ I dv‡g©mx †UKwbwkqv‡bi f‚wgKv Ges mvgvwRK `vwqZ¡ AZ¨šÍ 

¸iæZ¡c~Y©| ‡ivMx †cÖmwµckb ev e¨e¯’vcÎ wb‡q dv‡g©mx‡Z Av‡m Jla µ‡qi Rb¨| Jla I Km‡gwUKm& 

AvBb-2023 Gi 45 aviv †gvZv‡eK dv‡g©mx‡Z dvg©vwm÷, wW‡cøvgv dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb Dcw¯’Z _vKv 

eva¨Zvg~jK|[5] dvg©vwm‡÷i ZË¡veavb Qvov †Kvb Jla wWm‡cwÝs Kiv AvBbZ Aciva| ‡ivMx ev †ivMxi †Kvb 

AvZ¥xq dv‡g©mx‡Z Avm‡j e¨e¯’vcÎ Abyhvqx dvg©vwm÷, wW‡cøvgv dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb cÖ‡qvRbxq Jla 

mieivn K‡ib Ges Jla m¤ú‡K© †ivMx‡K aviYv w`‡q _v‡Kb| 

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 20



Over the Counter (OTC) (cwiwkó-5) Jla Qvov †iwR÷vW© wPwKrm‡Ki e¨e¯’vcÎ e¨ZxZ Gw›Uev‡qvwUK ev 

Ab¨ †Kvb Jla weµq Kiv GKwU kvw¯Í †hvM¨ Aciva Ges Gi Rb¨ Jla I Km‡gwUKm& AvBb-2023 Gi 40 (N) 

aviv †gvZv‡eK AbwaK 20,000 (wek nvRvi) UvKv kvw¯Íi weavb i‡q‡Q|[5] AZGe †Kvb dvg©vwm÷, wW‡cøvgv 

dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb hw` †ivMx PvwnevgvÎ A_ev †ivMx †Kvb †iv‡Mi Dcm‡M©i K_v ejvgvÎ 

Gw›UgvB‡µvweqvj Jlamg~n mieivn K‡ib/wewµ K‡ib, Zvn‡j GwU ïay Jl‡ai Ace¨enviB bq eis GwU GKwU 

Aciva| dvg©vwm÷ ev wW‡cøvgv dvg©vwm÷ A_ev dv‡g©mx †UKwbwkqv‡bi GB Aciv‡ai Kvi‡Y Gw›UgvB‡µvweqvj 

Jl‡ai Ace¨envi †h wK gvivZ¥K ÿwZ Ki‡Q Zvi A‡bK D`vniY i‡q‡Q| 

Gw›UgvB‡µvweqvj Jl‡ai Ace¨env‡ii D`vniYt

†ivMxi kix‡i e¨vK‡UwiqvRwbZ msµg‡Yi †ÿ‡Î wPwKrmKMY mvaviYZ Gw›Uev‡qvwUK ‡cÖmµvBe K‡ib| GQvovI 

Bb‡dKk‡bi ai‡Yi Dci wbf©i K‡i Gw›Uev‡qvwUK Ges ‡Wv‡mR †iwR‡gb wba©viY K‡ib| aiv hvK GKRb 

dvg©vwm÷/wW‡cøvgv dvg©vwm÷/dv‡g©mx †UKwbwkqvb Rv‡bb mvaviYZ mw`©-Kvwk n‡jI Zv Bb‡dKkbRwbZ bvI n‡Z 

cv‡i| ZvB mvaviYZ mw`©-Kvwk wb‡q †Kvb †ivMx dv‡g©mx‡Z AvmvgvÎ dvg©vwm÷ ev wW‡cøvgv dvg©vwm÷ ev dv‡g©mx 

†UKwbwkqvb Zv‡K ÒK¬·vwmwjbÓ w`‡q ejj w`‡b 2 evi Gfv‡e wZb w`b †L‡Z n‡e| GLv‡b dvg©vwm÷ ev wW‡cøvgv 

dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb †h Aciva I fzj Ki‡jb Zv n‡jv:

1. cÖ_gZ, mvaviY mw`©-Kvwk †ewkifvM mg‡q wewfbœ fvBivm w`‡q nq, †hLv‡b †Kvb Gw›Uev‡qvwUK KvR K‡i bv|

2.  wPwKrm‡Ki e¨e¯’vcÎ Qvov Gw›Uev‡qvwUK wWm‡cÝ K‡i AvBb f½ Ki‡jb| G‡Z K‡i Zvi kvw¯Í n‡Z cv‡i|

3.  ‡ivMx‡K AwZwi³ Avw_©K ÿwZi m¤§yLxb Ki‡jb|

4.  ‡ivMx‡K Wv³v‡ii Kv‡Q hvIqv †_‡K weiZ K‡i †ivMx‡K mwVK wPwKrmv †_‡K ewÂZ Ki‡jb|

5.  ‡ivMx‡K e¨e¯’vcÎ †`Iqvi mgq K¬·vwm‡bi cwigvY (Dose), w`‡b Kqevi (Frequency), KZ N›Uv cici 

Ges KZw`b ch©šÍ †L‡Z n‡e - Gi †KvbwU mwVKfv‡e ej‡Z bv cvivq Ges cÖ‡qvRb bv _vKv m‡Ë¡I 

Gw›Uev‡qvwUK wWm‡cÝ Kivq †ivM wbivg‡qi cwie‡Z© we¯Í…wZ NU‡Z eva¨, A_©vr Gw›UgvB‡µvweqvj †iwR÷¨vÝ 

n‡e ev JlawU Kvh©KvwiZv nviv‡e Ges fwel¨‡Z ÒK¬·vwmwjbÓ e¨vK‡Uwiqvi weiæ‡× Avi KvR Ki‡e bv| 

dvg©vwm÷/ wW‡cøvgv dvg©vwm÷/ dv‡g©mx †UKwbwkqvb A_ev dv‡g©mx‡Z KZ©e¨iZ Ab¨ e¨w³MY Gi G ai‡bi wWm‡cwÝs 

Gi Kvi‡Y Avgv‡`i †`‡k A‡bK RxebiÿvKvix Gw›UgvB‡µvweqvj Jla KvR K‡i bv| w`‡b w`‡b Gw›UgvB‡µvweqvj 

†iwR÷¨vÝ †e‡oB P‡j‡Q| Gw›UgvB‡µvweqvj Jl‡ai h_vh_ wWm‡cwÝs Gi mv‡_ m¤ú„³ wewfbœ cÖwZôvb Gi f‚wgKv 

m¤ú‡K© cwiwkó-1 G D‡jøL Kiv n‡q‡Q| 

Gw›Uev‡qvwUK †Pbvi Dcvq

Gw›UgvB‡µvweqvj Jlamg~‡ni g‡a¨ Gw›Uev‡qvwUK Ab¨Zg (cwiwkó-3)| ÒGw›UgvB‡µvweqvj Jl‡ai weZiY 

(Dispensing), e¨envi (Use) Ges webóKiY (Disposal) e¨e¯’vcbv msµvšÍ RvZxq wb‡`©wkKv -evsjv‡`kÓ Gi 

h_vh_ AbymiY Ges cÖ‡qv‡Mi Rb¨ Gw›Uev‡qvwUKmg~n †Pbv mvaviY RbMY, dv‡g©mx wi‡UBjvimn mKj ch©v‡qi †÷K 

†nvìv‡ii Rb¨ AZ¨šÍ Riæix| ‡m j‡ÿ¨ WªvM K‡›Uªvj KwgwUi 253 Zg mfvi wb‡`©kbv †gvZv‡eK Gw›Uev‡qvwU‡Ki 

†gvo‡K jvj gvwK©s Gi e¨e¯’v Kiv n‡q‡Q, †hLv‡b ‡jLv _vK‡Q ÒGw›Uev‡qvwUKÓ Ò †iwR÷vi wPwKrm‡Ki civgk© 

Qvov †meb Ki‡eb bvÓ| G‡Z K‡i dv‡g©mx wi‡UBjviiv mn‡RB eyS‡Z cvi‡eb †Kvb Jla¸‡jv ÒGw›Uev‡qvwUKÓ hv 

†cÖmwµckb Qvov wewµ Ki‡j Rwigvbv n‡Z cv‡i, Avevi †ivMxivI mn‡R eyS‡Z cvi‡eb †Kvb Jla¸‡jv 

ÒGw›Uev‡qvwUKÓ hv Wv³v‡ii civgk© Qvov ‡meb Kiv hv‡e bv, hvi c~Y© †Kvm© m¤úbœ Ki‡Z n‡e| [10]

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 21



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 22



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 24



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 25



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 26



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

 

Figure: Applied treatment technologies for antibiotics and AMR/ARGs.

(i) mwµq ¯øvR cÖwµqv (Activated sludge process)
G c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ¯^vfvweK ZvcgvÎvq (25 wWMÖx †mjwmqvm) ev‡qvwi‡q±iwUi 

wfZ‡i wKQz cywói Drm  ‡hgb †mvwWqvg dm‡dU, g¨vM‡bwmqvg mvj‡dU, ‡mvwWqvg Gwm‡UU, A¨v‡gvwbqvg 

bvB‡UªU BZ¨vw` I mwµq ¯øvR w`‡q Gw›Uev‡qvwUK¸wj‡K wUªU‡g›U Kiv nq| mwµq ¯øv‡Ri wfZ‡i Drcbœ 

e¨v‡±wiqvi wewfbœ cÖRvwZ¸wj Gw›Uev‡qvwU‡Ki ˆRe-fv½‡bi Rb¨ `vqx| G cÖwµqvq Gw›Uev‡qvwUK I 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb¸‡jvi m¤ú~Y©iæ‡c `~ixKiY Ki‡Z Gw›Uev‡qvwUK mg„× e‡R©¨i wUªU‡g›U Kgc‡ÿ 

cvuP evi c~bive„wË Ki‡Z nq|

(ii) evqexq `vbv`vi ¯øvR cÖwµqv (Aerobic granular sludge)
wKQz wKQz Gw›Uev‡qvwUK i‡q‡Q †h¸‡jv ev‡qvwW‡MÖW nq bv| †mB me Gw›Uev‡qvwUK¸‡jv evqexq `vbv`vi ¯øvR 

Øviv cwi‡kvwlZ nq| cÖPwjZ c×wZi †P‡q evqexq `vbv`vi ¯øvR c×wZi A‡bK myweav i‡q‡Q| `vbv`vi 

¯øvR-Gi ‰Re-‡kvlb ¸bvejx AZ¨šÍ PgrKvi| 

L) Aevqexq c×wZ (Anaerobic Treatment)

Aevqexq c×wZwU Aw·‡Rb gy³ GKwU e× †P¤^v‡i Aevqexq e¨v‡±wiqvi Dcw¯’wZ‡Z msNwUZ nq| G c×wZi PviwU 

†gŠwjK avc i‡q‡Q| G¸‡jv n‡jv- nvB‡WªvjvBwmm, Gwm‡WvjvBwmm, Gwm‡UvjvBwmm Ges wg_v‡bv‡R‡bwmm| G 

c×wZwU K‡qKwU fv‡M wef³| wb‡¤œ cÖ‡Z¨KwU fv‡Mi mswÿß eY©bv †`Iqv n‡jvt

(i) Avc-‡d¬v Aevqexq ¯øvR eøvs‡KU cÖwµqv (Up-flow anaerobic sludge blanket)
Avc-‡d¬v Aevqexq ¯øvR eøvs‡KU c×wZ n‡jv AwZ cwiwPZ GKwU c×wZ hvi Kg A_ev †ekx ZvcgvÎvq Ges 

D”P nv‡i eR©¨ R‡ji g‡a¨ Gw›Uev‡qvwU‡Ki wUªU‡g›U mÿgZv i‡q‡Q| G c×wZi wi‡q±‡ii g‡a¨ PviwU ¯Íi 

_v‡K, G¸‡jv n‡jv- ¯øvR †eW, ¯øvR eøvs‡KU, M¨vm-KwVb wefvRK Ges Zjvwb Rgv nIqvi K¤úvU©‡g›U| 

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt
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cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 28



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

(K) †kvlb c×wZ (Adsorption) 

Gw›Uev‡qvwU‡Ki ÿwZKi cÖfve `~ixKi‡bi Rb¨ †kvlb c×wZ n‡jv me‡P‡q ¯^í Li‡P Kvh©Kix GKwU ‡fŠZ c×wZ| 

†kvlb c×wZi Kvh©KvixZv †kvl‡Ki wewfbœ ¸bvejx †hgb †fŠZ-ivmvqwbK ¸bvejx, cÖvwšÍKZv, c„‡ôi AvqZb, †kvlb 

ÿgZv BZ¨vw`i Dci wbf©i K‡i| Gw›Uev‡qvwUK `~ixKi‡bi Rb¨ wewfbœ †kvlb c×wZ mdjfv‡e cÖ‡qvM Kiv n‡q‡Q|

(i) b¨v‡bv-‡kvlb c×wZ (Nano-adsorbent) 
mv¤úªwZK eQi¸wj‡Z b¨v‡bv-‡kvlbKvix, hvi g‡a¨ i‡q‡Q †jvnvi KYv, MÖvwd‡bi g‡Zv Dcv`vb Ges Kve©b 

b¨v‡bv-wUDe BZ¨vw` Gw›Uev‡qvwUKmn bvbv ‰Re †hŠ‡Mi †kvlK wn‡m‡e e¨vcKfv‡e e¨eüZ n‡q‡Q| 

b¨v‡bv-‡kvlK¸wji †Kej Gw›Uev‡qvwUK †kvlb Kivi ÿgZvB _v‡K bv eis eR©¨ Rj †_‡K Ab¨vb¨ `~lK 

†kvlb Kivi ÿgZvI i‡q‡Q| eZ©gv‡b †jvnvi KYv I Kve©w·wg_vBj †mjy‡jvR e¨envi K‡i K‡¤úvwRU-b¨v‡bv 

†kvlK cÖ¯ÍyZ Kiv n‡q‡Q hv AwaK †kvlb ÿgZv m¤úbœ| mvaviYfv‡e ejv hvq, b¨v‡bv-‡kvlbKvix e¨envi K‡i 

Gw›Uev‡qvwU‡Ki †kvlb GKwU mycÖwZwôZ, `ªæZ Ges A_©‰bwZKfv‡e m¤¢ve¨ GKwU c×wZ|

(ii) ev‡qvPvi-‡kvlb c×wZ (Biochar-adsorbent) 
ev‡qvPvi n‡jv GKwU Kve©b mg„× Dcv`vb hv KvV, jZv-cvZv, K…wli Aewkóvsk Ges eR©¨mn wewfbœ ai‡bi 

ev‡qvgvm D”P-ZvcgvÎvq fv½b I cPb Øviv ‰Zix nq| ev‡qvPv‡ii †kvlb ÿgZv Gi pH, ZvcgvÎv BZ¨vw`i 

Dci wbf©i K‡i| ‰Re Ge A‰Re `~lYKvixi cvkvcvwk eR©¨ Rj †_‡K fvix avZz Acmvi‡Yi Rb¨ 

ev‡qvPvi-‡kvlb c×wZ n‡jv A_©‰bwZKfv‡e m¤¢vebvc~Y© GKwU c×wZ| 

(L) †gg‡eªb cwi¯ªveb c×wZ (Membrane filtration) 

dvgv©wmDwUK¨vj wk‡í cvwb cwi‡kva‡bi Rb¨ †gg‡eªb cwi¯ªveb c×wZ e¨vcKfv‡e e¨eüZ nq| Gw›Uev‡qvwUK I 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb hy³ eR¨© Rj †gg‡eªb cwi¯ªveb c×wZ‡Z cwi‡kva‡bi Rb¨ ZvcgvÎ I pH wbqš¿b 

Ki‡Z nq| ZvcgvÎv mvaviYZ 21-23 wWMÖx †m. I pH 2-4 Gi g‡a¨ ivL‡Z nq| †gg‡eªb wn‡m‡e cwjgvwiK e¯‘ 

A_ev b¨v‡bv-e¯‘ mg~n e¨envi Kiv n‡q _v‡K| eZ©gvb Kv‡j b¨v‡bv-cwi¯ªveb Ges wifvm© Am‡gvwmm †gg‡eªb Gi 

e¨envi me‡P‡q Kvh©Kix Ges †ekx cwigv‡b e¨eüZ n‡”Q| 

(M) d‡UvjvBwmm c×wZ (Photolysis) 
Av‡jvi Dcw¯’wZ‡Z wbw`©ó †Kv‡bv e¯‘i fv½b‡K mvaviYZ d‡UvjvBwmm e‡j| m~hv©‡jv‡Ki Dcw¯’wZ‡Z 

Gw›Uev‡qvwU‡Ki mivmwi d‡UvjvBwmm n‡Z cv‡i| GQvovI c‡ivÿfv‡e Gw›Uev‡qvwU‡Ki wKQz AwZ mwµq MÖæc Av‡jvi 

Dmw¯’wZ‡Z wewµqv K‡i fv½‡bi gva¨‡g AwaKZi †Qv‡Uv Aby‡Z cwiYZ nq d‡j cwi‡e‡ki Dci ÿwZKi cÖfve 

‡dj‡Z cv‡i bv|

(N) AwZ‡e¸bx iwk¥ wewKiY c×wZ (Disinfection of AMR/ARGs by UV radiation) 

RxevYygy³KiY cÖwµqvq AwZ‡e¸bx iwk¥i e¨envi GKwU AZ¨šÍ Kvh©Ki GKwU c×wZ| AwZ‡e¸bx iwk¥ wewKi‡Yi 

d‡j Gw›Uev‡qvwUK cÖwZ‡ivax wR‡bi cøvRwgW‡K cÖfvweZ K‡i, hvi d‡j Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax 

wRb Kg‡Z ïiæ K‡i| †K¬vwi‡bkb c×wZi †P‡q GB c×wZi e¨envi †ek jvfRbK I SywKg~³|

c„ôv| 29



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

 

Figure: Mechanism of photocatalytic removal of antibiotics and
antibiotic resistant bacteria from wastewater

(3) ivmvqwbK c×wZ (Chemical methods) 
A‡bK †ÿ‡Î ˆRe I †fŠZ c×wZ¸‡jv e¨envi K‡i m¤ú~Y©iæ‡c Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb 

AcmviY Kiv m¤¢e nq bv| ‡mme †ÿ‡Î wKQz ivmvqwbK c×wZ e¨envi Kiv nq|

(K) DbœZ RviY cÖwµqv (Advanced oxidation process) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb¸‡jv AwaKvskB ‰Re c`v_©| DbœZ RviY c×wZi gva¨‡g RwUj I 

ÿwZKi ‰Re c`v_© mg~n  †f‡½ Zyjbvg~jK †Qv&U I Kg ÿwZKviK A‰Re c`v‡_© cwibZ nq| G cÖwµqv mvaviYZ 

`yBwU av‡c msNwUZ nq| cÖ_g av‡c nvBWª·vBj †iwWK¨vj Drcbœ nq Ges wØwZq av‡c RviY wewµqv msNwUZ nq| 

Gw›Uev‡qvwUK wUªU‡g‡›Ui Rb¨ GB Drcbœ nvBWª·vBj †iwWK¨vj kw³kvjx RviK wnmv‡e KvR K‡i| hvi d‡j 

Gw›Uev‡qvwUK¸‡jv mn‡RB RvwiZ n‡q Awelv³ A‰Re Aby‡Z cwiYZ nq|

(i) d‡Uv-‡d›Ub Rvib cªwµqv (Fenton and Photo-Fenton oxidation) 
 Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wR‡bi fv½‡bi Rb¨ ‡d›Ub Rvib cªwµqv LyeB Kvh©Ki GKwU 

c×wZ| nvB‡Wªv‡Rb cvi A·vBW I Avqib jeb Gi Dcw¯’wZ‡Z ‡d›Ub Rvib cªwµqvq kw³kvjx I mwµq 

nvBWª·vBj †iwWK¨vj Drcbœ nq| 

 Fe2+ + H2O → Fe3+ + OH- + OH.
 d‡Uv-‡d›Ub Rvib cªwµqvq AwZ‡e¸bx iwk¥ e¨eüZ nq †hLv‡b nvB‡Wªv‡Rb cvi A·vBW RviK wn‡m‡e 

Ges Avqib jeb Av‡jvK-AbyNUK wn‡m‡e KvR K‡i AwaK cwigv‡b mwµq nvBWª·vBj †iwWK¨vj Drcbœ 

K‡i|

 Fe(OH)2+ + AwZ‡e¸bx iwk¥  → Fe3+ + OH.

(ii) I‡Rv‡bkb cÖwµqv (Ozonation) t

 I‡Rvb‡K me‡P‡q kw³kvjx RviK wn‡m‡e we‡ePbv Kiv nq| I‡Rv‡bkb cÖwµqv LyeB kw³kvjx RviK 

G‡R›U ˆZix K‡i hv Gw›Uev‡qvwUK `~ixKi‡Y AZ¨šÍ ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| I‡Rv‡bkb cÖwµqvq 

Gw›Uev‡qvwU‡Ki Kvh©Kix mvBU ev MÖæc †f‡½ A_ev cwieZ©b n‡q Gw›Uev‡qvwUK¸‡jv cy‡ivcywi fv‡e 

AKvh©Ki n‡q hvq| I‡Rv‡bi NbgvÎv 7.1 wgwj MÖvg/wj. n‡j Gw›Uev‡qvwUK `~ixKi‡Yi gvÎv 95% ch©šÍ 

e„w× cvq| I‡Rv‡bkb Gi gva¨‡g we-j¨vKUvg, g¨v‡µvjvBWm&, mvj‡dvbvgvBW, UªvB‡g‡_vwcÖg, 

c„ôv| 30



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

KzB‡bv‡jvbm, †UUªvmvBwK¬b BZ¨vw` RvZxq Gw›Uev‡qvwUK¸‡jv mdjfv‡e `~ixKiY Kiv m¤¢e n‡q‡Q|

myZivs Gw›Uev‡qvwUK †K wUªU Kivi Rb¨ I‡Rvb n‡”Q me‡P‡q cÖwZkÖæwZkxj c×wZ|

(iii) d‡Uv‡KwgK¨vj RviY cÖwµqv (Photochemical oxidation processes) 
 d‡Uv‡KwgK¨vj RviY cÖwµqvi Øviv eR¨© cvwb †_‡K Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ†ivax e¨v‡±wiqv 

`~ixKiY GKwU mycÖwZwôZ c×wZ| G cÖwµqvq Aa©cwievnx AbyNUK †hgb UvB‡Uwbqvg A·vBW, wRsK 

A·vBW Ges ÷ªbwmqvg UvBUvwbqvg UªvBA·vBW evwbwR¨Kfv‡e cÖ‡qvM Kiv nq| d‡Uv‡KwgK¨vj RviY 

cÖK„Zc‡ÿ wWGbG I †mj †gg‡eªb fv½‡bi gva¨‡g Gw›Uev‡qvwUK Z_v AbyRxe¸‡jvi eske„w× n«vm K‡i|

(4) mgwš^Z c×wZ (Integrated treatment system)
Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK †ivax wRb, G RvZxq e‡R©¨i m¤ú~Y©iæ‡c wUªU‡g›U Kivi Rb¨ mgwš^Z c×wZ AZ¨šÍ 

¸iæZ¡c~Y© f‚wgKv cvjb K‡i| A‡bK †ÿ‡Î GKK wUªU‡g›U c×wZ m¤ú~Y©iæ‡c Kvh©Ki nq bv, †m‡ÿ‡Î GKvwaK 

wUªU‡g›U c×wZ e¨envi Kiv nq| GB wUªU‡g›U c×wZ¸‡jvi g‡a¨ i‡q‡Q RgvU evuav, Ae‡ÿcb, †kvlb, †d¬v‡Ukb, 

d‡UvjvBwmm, B‡j‡±ªvjvBwmm BZ¨vw`|

e¨e¯’vcbvi weKí wKQz wb‡`©kbv wb‡¤œ ewY©Z n‡jvt

• wKQz Gw›Uev‡qvwUK Gi e¨envi mxgve× Kiv DwPr Ges K…wlLv‡Z Gw›Uev‡qvwUK Gi cwiwgZ e¨envi Ges Gi 

AwZwi³ e¨env‡i ÿwZKi cÖfve m¤ú‡K© e¨vcKfv‡e cÖPvi Kiv DwPZ|

• cï Lv‡`¨ Gw›Uev‡qvwUK Gi mv‡_ ev‡qvmvBW I fvix avZzi e¨envi wbwl× Kiv DwPr, Kvib G¸‡jv Gw›Uev‡qvwUK 

‡K cÖwZ‡ivax K‡i †Zv‡j ev Ab~Kzj cwi‡ek ‰Zix K‡i|

• Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRbhy³ cÖvYxi eR©¨ h_v‡cvhy³ cÖwµqvKi‡bi gva¨‡g ˆZix K‡¤úv÷ 

mvi K…wl Rwg‡Z cÖ‡qvM Kiv DwPr| GwU GKB mv‡_ Gw›Uev‡qvwUK Gi ÿwZKi cÖfve‡K bó Ki‡e Ges 

Gw›Uev‡qvwUK cªwZ‡ivax wRb Gi eske„w× n«vm Ki‡e|

• we‡klÁ‡`i civgk© ev e¨e¯’vcÎ e¨wZZ Gw›Uev‡qvwUK Gi e¨envi wbwl× Ki‡Z n‡e|

• m‡e©vcwi DbœZ we‡k^i mv‡_ Zvjwgwj‡q Gw›Uev‡qvwUK eR©¨ e¨e¯’vcbvq Kvh©Kix †KŠkj ev c`‡ÿc Aej¤^b 

Ki‡Z n‡e Ges MYm‡PZbZv e¨vcKfv‡e e„w× Ki‡Z n‡e|

(5) Bbwmbv‡ikb c×wZ

nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvP© d¨vwmwjwUR n‡Z D™¢~Z ‡gwW‡Kj eR©¨ `nb cÖwµqvq webó 

Kiv‡K Bbwmbv‡ikb c×wZ e‡j|

Bbwmbv‡ikb 03 (wZb) cÖKvit

1. Controlled-Air incineration
2. Excess air incineration Ges

3. Rotary kiln incineration

Controlled-Air incineration ‡gwW‡Kj eR©¨ webóKi‡Y e¨eüZ n‡q _v‡K| 

Controlled-Air incineration c×wZ

Controlled-Air incineration c×wZ‡K starved air incineration, two stage incineration ev 

modular combustion ejv nq| Controlled-Air incineration c×wZ‡Z `nb `yB av‡c n‡q _v‡Kt

c„ôv| 31



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

(K) cÖ_g av‡c eR©¨‡K primary ev lower combustion ‡P¤^v‡i †cÖiY Kiv nq| †hLv‡b evZv‡mi Dcw¯’wZ‡Z 

`nb Kiv nq| Combustion air wbP †_‡K primary combustion G cÖ‡ek K‡i| G‡K primary under 
fire air e‡j| Primary chamber G low air to fuel ration eR©¨mg~n‡K ïwK‡q †d‡j Ges e‡R©¨i DØvqxKiY 

(volatilization) NUvq| QvB‡q we`¨gvb †ewkifvM Aewkó Kve©b G Ae¯’vq cy‡o hvq| G Ae¯’vq combustion 
gas temperature (1400 ‡_‡K 1800

OF) Kg _v‡K|

(L) wØZxq av‡c `nb m¤úv`‡bi Rb¨ DØvqx M¨vmmg~‡n AwZwi³ evqy †hvM Kiv nq| Secondary chamber Gi 

ZvcgvÎv primary chamber A‡cÿv A‡bK †ekx (1800 ‡_‡K 2000

OF) _v‡K| e‡R©¨i Av`ª©Zv Ges heating 
value Gi Dci wbf©i K‡i auxiliary burner n‡Z cÖ‡qvRbxq Zvc mieivn Kiv nq|

Controlled-Air incinerator G e‡R©¨i aviY ÿgZv 0.6 ‡_‡K 50 kg/min (75 ‡_‡K 6500lb/hr) Ges 

fuel heating value AvbygvwbK 19700kj/kg.

wPÎ: Controlled-Air incineration c×wZ Bbwmbv‡ikb

Gw›UgvB‡µvweqvj Jl‡ai mwVK eR©¨ e¨e¯’vcbv I webóKiY (Disposal) wbwðZ Ki‡Z mswkøó †÷K‡nvìvi‡`i 

f‚wgKv cwiwkó-2 G we¯ÍvwiZ D‡jøL Kiv n‡q‡Q|
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cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

cwiwkó-1

Gw›UgvB‡µvweqvj Jl‡ai h_vh_ wWm‡cwÝs Gi mv‡_ m¤ú„³ wewfbœ cÖwZôvb Gi f‚wgKv 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs G dvg©vwm÷/ wW‡cøvgv dvg©vwm÷/ dv‡g©mx †UKwbwkqvb Gi f‚wgKv [18]

1. Gw›UgvB‡µvweqvj Jlamg~n ˆea †mvm© n‡Z h_vh_ Bbf‡q‡mi gva¨‡g µq Kiv|

2. AwbewÜZ, †gqv` DËxY©, miKvix, wdwRwkqvb m¨v¤új, bKj Gw›UgvB‡µvweqvj Jla weµq, gRyZ, weµ‡qi 

Rb¨ cÖ`k©b Kiv hv‡e bv| GwU Jla I Km‡gwUKm& AvBb-2023 †gvZv‡eK kvw¯Í‡hvM¨ Aciva|[5]

3. Gw›UgvB‡µvweqvj Jlamg~n †cÖmwµckb ev e¨e¯’vcÎ Qvov wewµ Kiv hv‡e bv| hv Jla I Km‡gwUKm& 

AvBb-2023 †gvZv‡eK kvw¯Í‡hvM¨ Aciva|[5]

4. bb-‡KvqvwjdvBW cvm©b †hgb, wf‡jR †KvqvK Gi †cÖmwµckb †gvZv‡eK ev ‡KvqvwjdvBW Wv³v‡ii 

†cÖmwµckb Qvov †ivMxi Pvwn`v †gvZv‡eK Gw›UgvB‡µvweqvj Jla wWm‡cÝ Kiv hv‡e bv|

5. dv‡g©mx hLb Gw›UgvB‡µvweqvj Jla wiwmf K‡i Zvi GKwU †iwR÷vi/ WvUv‡eR †gBb‡UBb Kiv, wK cwigvb 

Gw›UgvB‡µvweqvj Jla wewµ Kij Zvi †iwR÷vi †gBb‡UBb Kiv Ges Gw›UgvB‡µvweqvj Jla wewµi 

wecix‡Z †cÖmwµckb¸‡jv msiÿY Kiv|

6. cÖwZwU dv‡g©mx‡Z Gw›UgvB‡µvweqvj Jla e¨envi wb‡`©wkKv `„k¨gvb ¯’v‡b cÖ`k©‡bi e¨e¯’v Ki‡Z n‡e| 

7. Gw›UgvB‡µvweqvj Jla¸‡jv dv‡g©mx‡Z Avjv`v †kjd G msiÿY Ki‡Z n‡e|

8. Gw›UgvB‡µvweqvj Jla¸‡jv h_vh_ ZvcgvÎvq (Jl‡ai †gvo‡K wb‡`©wkZ ZvcgvÎv) msiÿY Ki‡Z n‡e Ges 

dv‡g©mx‡Z Jla msiÿ‡Yi ZvcgvÎv I Av`ª©Zv cwigv‡ci e¨e¯’v _vK‡Z n‡e|

9. ‡µZv‡K †cÖmwµckb Abyhvqx Gw›UgvB‡µvweqvj Jla †mebwewa eywS‡q w`‡Z n‡e|

10. †cÖmwµckb Qvov/ d‡UvKwc †cÖmwµckb w`‡q †Kvb Gw›UgvB‡µvweqvj Jla wWm‡cÝ Kiv hv‡e bv| 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Gi mgq †cÖmwµck‡b Òm¤ú~Y© †Kvm© cÖ`vb Kiv njÓ/ †h Kq w`‡bi †WvR 

wWm‡cÝ Ki‡Qb Ò.. .. .. w`‡bi †Kvm© cÖ`vb Kiv njÓ Giƒc wmj w`‡Z n‡e| (cwiwkó-8) Òm¤ú~Y© †Kvm© cÖ`vb 

Kiv njÓ wmjhy³ †cÖmwµckb †gvZv‡eK cieZx©‡Z Avi †Kvb Gw›UgvB‡µvweqvj Jla wWm‡cÝ Kiv hv‡e bv| 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs gwbUwis G Jla wbqš¿Y KZ©„c‡ÿi f‚wgKv

Jla cÖkvmb Awa`ßi RvZxq Jla wbqš¿YKvix KZ©„cÿ wn‡m‡e (gvbe I cÖvYx ¯^v¯’¨ myiÿvq) `vwqZ¡cÖvß| Jla 

cÖkvmb Awa`ß‡ii gv‡K©U mvwf©j¨vÝ GÛ K‡›Uªvj †mj dv‡g©mxmg~n gwbUwis Ges †cv÷ gv‡K©wUs mvwf©j¨vÝ Kvh©vw` 

cwiPvjbv K‡i _v‡K| GQvovI Jla cÖkvmb Awa`ß‡ii GGgAvi-‡mj Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q 

m‡PZbZvg~jK Kvh©µg cwiPvjbv, mvwf©j¨vÝ Kvh©vw` m¤úv`b mn wewfbœ MvB‡WÝ WKz‡g›Um cÖYqb K‡i _v‡K|

 

RvZxq Jla wbqš¿YKvix KZ©„c‡ÿi f‚wgKv wb¤œiƒc-

1. wbqwgZ dv‡g©mxmg~n cwi`k©b Kiv|

2. dv‡g©mx cwi`k©‡bi mgq wb‡¤œv³ welqvw` gwbUwis Kiv: 

K. Gw›UgvB‡µvweqvj Jlamg~n ˆea †mvm© n‡Z h_vh_ Bbf‡q‡mi gva¨‡g µq Kiv n‡”Q wKbv|

L. dv‡g©mx‡Z Gw›UgvB‡µvweqvj Jlamg~n Avjv`v †kjd G msiÿY Kiv n‡”Q wKbv|

M. mwVK ZvcgvÎvq Gw›UgvB‡µvweqvj Jlamg~n msiÿY Kiv n‡”Q wKbv|

N. dv‡g©mx‡Z Gw›UgvB‡µvweqvj Jlamg~n µq Ges weµ‡qi †iwR÷vi/WvUv‡eR †gBb‡UBb Kiv I 

Gw›UgvB‡µvweqvj Jla weµ‡qi mgq †cÖmwµckb msiÿY Kiv n‡”Q wKbv|

3. †cÖmwµckb Qvov Gw›UgvB‡µvweqvj Jla weµq Ki‡j Jla I Km‡gwUKm& AvBb-2023 †gvZv‡eK Rwigvbv 

Kiv|[5]
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cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

4. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q cÖwZwU †Rjvq  dv‡g©mx wi‡Ujvi‡`i g‡a¨ m‡PZbZvg~jK mfv Kiv Ges 

wewfbœ m‡PZbZvg~jK g¨v‡Uwiqvjm, †hgb-‡cv÷vi, wjd‡jU BZ¨vw` weZiY Kiv|

5. dvg©vwm‡÷i Dcw¯’wZ gwbUwis Kiv Ges wWm‡cwÝs msµvšÍ wel‡q AvBbvbyM e¨e¯’v MÖnY Kiv|

6. dv‡g©mx‡Z wewµi Rb¨ msiwÿZ Avb‡iwR÷vW©, wgmeªv‡ÛW, bKj-‡fRvj wgwkÖZ, evwZjK…Z, †gqv‡`vËxY©, 

wdwRwkqvb m¨v¤új, miKvwi Jla Luy‡R †ei Kiv Ges AvBbvbyM e¨e¯’v MÖnY Kiv|

7. Substandard Jl‡ai e¨envi cÖwZ‡iv‡a wbqwgZ Risk based post marketing sampling Kiv|

8. Jla cÖkvmb Awa`ßi ïay gvbyl bq cÖvYx ¯^v¯’¨ myiÿvqI Jla msµvšÍ wel‡q `vwqZ¡cÖvß| †h Kvi‡Y wewfbœ 

ai‡Yi dvg© †hgb, Mev`x cï ev grm I cÖvYx wPwKrmvq e¨eüZ Gw›UgvB‡µvweqvj Jla Gi h_vh_ e¨envi 

wbwðZK‡í Jla cÖkvmb Awa`ß‡ii `vwqZ¡ i‡q‡Q| Jla cÖkvmb Awa`ßi gvbe wPwKrmvq e¨eüZ 

medically important Gw›UgvB‡µvweqvj Jla Gi g‡a¨ 34 wU Jla cÖvYx wPwKrmvq evwZj K‡i‡Q| 

(cwiwkó-9)

 GB evwZjK…Z Gw›UgvB‡µvweqvj Jlamg~n LvgvixMY e¨envi Ki‡Q wKbv ev †PvivBc‡_ †`‡k Avm‡Q wKbv 

G wel‡q gv‡K©U mvwf©j¨vÝ Kiv Jla cÖkvmb Awa`ß‡ii `vwqZ¡| Jla cÖkvmb Awa`ßi cÖvYx m¤ú` 

Awa`ß‡ii mv‡_ †hŠ_fv‡e Lvgv‡i Gw›UgvB‡µvweqvj Jla Gi e¨envi gwbUwis Ki‡e| fwel¨‡Z 

Gw›UgvB‡µvweqvj Jlamg~‡ni ‡iwR÷¨vÝ †iv‡a wewfbœ cÖvgvYv`xi Dci wfwË K‡i gvbe wPwKrmvq e¨eüZ 

medically important Gw›UgvB‡µvweqvj Jla cÖvYx wPwKrmvq evwZj Ki‡e| GKBmv‡_ Jla cÖkvmb 

Awa`ßi cÖvYx m¤ú` Awa`ß‡ii mv‡_ †hŠ_fv‡e cÖvwY wPwKrmvq Gw›UgvB‡µvweqvj Jla Gi e¨envi Kgv‡Z 

wewfbœ bxwZgvjv cÖYqb Ki‡e| 

9. wcÖwg‡· Gw›Uev‡qvwUK e¨eüZ n‡”Q wKbv Zv gwbUwis Kiv|

10. LvgvixMY cÖvYx wPwKrmvq †f‡Uwibvixqv‡bi civgk© †gvZv‡eK withdrawal period maintain Ki‡Q 

wKbv Zv gwbUwis Kiv|

11. wbqwgZ antimicrobial use (AMU) surveillance cwiPvjbv Kiv|

12. Jl‡ai Awbqg cÖwZ‡iva msµvšÍ A¨vKkb KwgwU KZ©„K Rbm‡PZbZv m„wó Ges AvBbvbyM c`‡ÿc MÖnY Kiv| 

G‡ÿ‡Î Rbm‡PZbZv ˆZixi Rb¨ B‡jKUªwbK I wcÖw›Us wgwWqv‡K mswkøó Kiv|

evsjv‡`k dv‡g©mx KvDwÝ‡ji f‚wgKv

K. wW‡cøvgv dvg©vwm÷ ev dv‡g©mx †UKwbwkqvb‡`i KvwiKzjvg cÖYqb Ki‡Z n‡e Ges †mLv‡b Gw›UgvB‡µvweqvj 

Jla Gi wWm‡cwÝs Ges wWm‡cvRvj welqwU AšÍf©~³ Ki‡Z n‡e|

L. dv‡g©mx †UKwbwkqvb‡`i ïaygvÎ 03 (wZb) gv‡mi mvwU©wd‡KU †Kvm© cÖ`vb bv K‡i cyYtcÖwkÿ‡Yi/ 

refresher training Gi e¨e¯’v Ki‡Z n‡e|

M. †MÖW †f‡` †iwR÷vW© dvg©vwm÷‡`i ‡ckvMZ AMÖMwZi PvU© ev ZvwjKv wjwLZfv‡e cÖKv‡ki Rb¨ dv‡g©mx 

gvwjKcÿ‡K wb‡`©k cÖ`vb Ki‡Z n‡e|

N. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q dvg©vwm÷‡`i m‡½ m‡PZbZvg~jK Kvh©µ‡gi Av‡qvRb Ki‡Z n‡e|

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs G Jla Drcv`bKvix cÖwZôv‡bi f‚wgKv

evsjv‡`‡k Pvwn`vi cÖvq 98% Jla †`‡kB Drcvw`Z nq| ‡`‡k Jl‡ai GKwU wekvj evRvi i‡q‡Q, †h Kvi‡Y  

Gw›UgvB‡µvweqvj Jla Gi †ÿ‡Î G‡MÖwmf gv‡K©wUs GKwU eo mgm¨v n‡q `uvwo‡q‡Q| Jla Drcv`bKvix 

cÖwZôvbmg~‡ni wW‡cv n‡Z dv‡g©mxmg~‡n Jla mieivn Kiv nq| G Rb¨ ejv hvq Jl‡ai gvbwbwðZ Ki‡Yi 

cvkvcvwk Jla Drcv`bKvix cÖwZôvbmg~‡ni wWm‡cwÝs-G I f‚wgKv i‡q‡Q| h_v:

K. Gw›UgvB‡µvweqvj Jlamg~‡ni †ÿ‡Î ÒG‡MÖwmf gv‡K©wUs cÖvKwUmÓ cwinvi K‡i Code of Pharmaceuticals 

c„ôv| 34



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

Marketing Practice AbymiY Ki‡Z n‡e| 

L. mKj Jl‡ai cvkvcvwk Gw›UgvB‡µvweqvj Jla Drcv`‡b Good Manufacturing Practice (GMP) 
MvBWjvBb AbymiY Ki‡Z n‡e|

M. Gw›UgvB‡µvweqvj Jla Drcv`b I weZi‡Y h_vh_ ZvcgvÎv I Av`ª©Zv †gBb‡UBb Ki‡Z n‡e|

N. Gw›UgvB‡µvweqvj Jlamg~‡ni weiƒc cÖwZwµqvi wi‡cvU© Jla cÖkvmb Awa`ß‡ii dvg©v‡KvwfwRj¨vÝ †mj G 

`vwLj Ki‡Z n‡e| G †ÿ‡Î ÒDGDA Drug VerificationÓ A¨vcm Gi gva¨‡gI `vwLj Kiv hv‡e, hv wKbv 

in patiant I out patient Df‡qi Rb¨B cÖ‡hvR¨|

      (Link: https://play.google.com/store/apps/details?id=com.adr.dgda.bd&pli=1)
O. Jla Drcv`bKvix cÖwZôvbmg~‡ni wW‡cv n‡Z dv‡g©mx‡Z Gw›UgvB‡µvweqvj Jla mieiv‡ni mgq h_vh_ 

Bbf‡qm †gBb‡UBb Ki‡Z n‡e| 

P. cÖwZeQi Antimicrobial Use (AMU) surveillance cwiPvjbvi j‡ÿ¨ antimicrobial distribution 

WvUv Jla cÖkvmb Awa`ß‡i `vwLj Ki‡Z n‡e|

Q. †gqv‡`vËxY© ev left over Gw›UgvB‡µvweqvj Jla dv‡g©mx n‡Z †diZ wb‡Z n‡e Ges wWm‡cvRvj msµvšÍ 

evrmwiK wi‡cvU© Jla cÖkvmb Awa`ß‡i †cÖiY Ki‡Z n‡e|

R. wdwRwkqvb m¨v¤új wn‡m‡e Gw›UgvB‡µvweqvj Jla Wv³vi‡`i mieivn Kiv n‡j dzj †Kvm© Gi c¨v‡KU mieivn 

Ki‡Z n‡e bZzev wdwRwkqvb m¨v¤új wn‡m‡e Gw›UgvB‡µvweqvj Jla mieivn Kiv hv‡e bv|

Lvgv‡i Antimicrobial Resistance cÖwZ‡iv‡a †f‡Uwibvwiqv‡bi f‚wgKv
cÖvYx wPwKrmvq Gw›UgvB‡µvweqvj Jlamg~‡ni h_vh_ I cwiwgZ e¨envi AZ¨šÍ ¸iæZ¡c~Y©| cÖvYx wPwKrmvq 

Gw›UgvB‡µvweqvj Jlamg~‡ni Ace¨env‡ii Kvi‡Y †iwR÷¨v›U gvB‡µvAiMvwbRg¸‡jv gvbe Ges cÖvYxi kix‡i 

we¯Ívi jvf Ki‡Q| Gw›UgvB‡µvweqvj Jlamg~n Lvgv‡i cÖvYx wPwKrmvq e¨env‡i †f‡Uwibvwiqv‡bi ¸iæZ¡c~Y© `vwqZ¡ 

i‡q‡Q| h_v:

1. cÖvYx wPwKrmvq e¨env‡ii Rb¨ Gw›UgvB‡µvweqvj Jlamg~n ïaygvÎ †iwR÷vW© †f‡UwibvwiqvbivB ‡cÖmµvBe 

Ki‡eb|

2. Lvgvix‡`i Lvgvi cwi®‹vi cwi”Qbœ ivLv‡Z DrmvwnZ Kiv Ges cÖvYx‡`i f¨vw·‡bk‡b Lvgvix‡`i DrmvwnZ 

Kiv|

3. LvgvixMY KZ©„K f¨vw·‡bk‡bi †iwR÷vi †gBb‡UBb Kiv|

4. Gw›UgvB‡µvweqvj Jla ‡iwR÷vW© †f‡Uwibvwiqv‡bi civgk© e¨ZxZ e¨envi bv Kiv|

5. Gw›UgvB‡µvweqvj Jla Gi withdrawal period m¤ú‡K© Lvgvix‡`i civgk© cÖ`vb Kiv|

6. Code of ethics of veterinarians cÖYqb I AbymiY Kiv|

7. cÖvYx wPwKrmvq "antimicrobial stewardship" Pvjy Kiv|

Antimicrobial Resistance cÖwZ‡iv‡a †m›Uªvj †gwW‡Kj †÷vi I Jla Drcv`bKvix cÖwZôv‡bi wW‡cv 

KZ©„c‡ÿi f‚wgKv

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs G †m›Uªvj †gwW‡Kj †÷vi, Jla Drcv`bKvix cÖwZôv‡bi wW‡cv KZ©„c‡ÿi `vwqZ¡ 

i‡q‡Q| Jla cÖkvmb Awa`ßi KZ©„K m¤úvw`Z Antimicrobial Use (AMU) surveillance n‡Z †`Lv hvq 

evsjv‡`‡k Access group n‡Z Watch group Gi Gw›Uev‡qvwU‡Ki consumption ‡ekx, hv cÖvq 58 †_‡K 

62%| wek¦ ̄ ^v¯’¨ ms¯’vi wb‡`©kbv †gvZv‡eK hv Kgv‡bv cÖ‡qvRb Ges GKB mv‡_ Access group Gi e¨envi 70% 

ch©šÍ evov‡bv cÖ‡qvRb| †m›Uªvj †gwW‡Kj †÷vi/ wW‡cvi Kg©KZ©vMY KZ©„K Gw›Uev‡qvwUK µ‡qi mgq GB welq¸wj 

we‡ePbvq †i‡L cÖ‡qvRbxq Gw›Uev‡qvwUK µq I nvmcvZv‡j mieiv‡ni e¨e¯’v Kiv|

c„ôv| 35



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs G nvmcvZvj KZ©„c‡ÿi f‚wgKv

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs e¨e¯’vcbv primary/ secondary/tertiary nvmcvZvjmn mKj miKvix, 

†emiKvix, †¯úkvjvBRW, AvgW© †dv‡m©m †gwW‡Kj K‡jR nvmcvZv‡j wbwðZ Ki‡Z n‡e| G †ÿ‡Î miKvix 

nvmcvZvjmg~n n‡Z Gw›UgvB‡µvweqvj Jla Gi c~Y© †Kvm© mieivn Kiv Riæix| mKj nvmcvZv‡j 

Òantimicrobial stewardshipÓ e¨e¯’v wbwðZ Kiv| ¯^v¯’¨ Awa`ßi n‡Z wbqwgZ †cÖmwµckb AwW‡Ui e¨e¯’v 

Kiv Ges †h mKj ¯’vcbvq wPwKrmK Abycw¯’Z, †hgb KwgDwbwU wK¬wbK, †mLv‡b †cÖmwµckb Qvov †Kvb 

Gw›UgvB‡µvweqvj Jla mieivn bv Kiv| 

Gw›UgvB‡µvweqvj Jla h_vh_ e¨envi wbwðZK‡í wPwKrm‡Ki f‚wgKv

1. RvZxq wewfbœ bxwZgvjv Ges wb‡`©wkKv Abymv‡i †hŠw³K fv‡e †ivMx‡`i Gw›UgvB‡µvweqvj Jla Gi civgk© 

†`qv| we‡klZ Gw›UgvB‡µvweqvj †iwR÷¨vÝ cÖwZ‡iv‡a wewfbœ MvBWjvBb AbymiY Kiv, †hgb- Standard 
Treatment Guideline for Common Infectious Diseases|

2. ‡cÖmwµck‡b Gw›UgvB‡µvweqvj Jla Gi bvg, †WvR, Ges KZw`b Jla Pj‡e Zv my¯có fv‡e wjwce× 

Kiv| 

3. cÖ‡hvR¨ †¶‡Î Gw›UgvB‡µvweqvj Jla Gi civgk© cÖ`v‡bi c~‡e© h_vm¤¢e gvB‡µvevqjwR cix¶v Ges 

Ab¨vb¨ j¨ve cix¶v m¤cbœ Kivi c‡iB Gw›UgvB‡µvweqvj Jla Gi civgk© cÖ`vb Kiv|

4. †ivMx Ges †ivMxi mv‡_ AvMZ e¨vw³‡`i†K Gw›UgvB‡µvweqvj Jla †meb wel‡q cÖ‡qvRbxq mZK©Zv¸‡jv 

m¤c‡K© Rvbv‡bv| †hgb- Gw›UgvB‡µvweqvj Jla †meb ev MÖn‡Yi †ÿ‡Î †cÖmwµck‡b D‡jøwLZ mgq I 

wb‡`©kbv †g‡b Pjv, ‡cÖmwµck‡b wb‡`©wkZ Gw›UgvB‡µvweqvj Jla Gi †Kvm© m¤úbœ Kiv, ‡iwR÷vW© 

wPwKrm‡Ki civgk© Gw›UgvB‡µvweqvj Jla †meb bv Kiv BZ¨vw`| 

5. †ivMx‡K Gw›UgvB‡µvweqvj Jla LvIqvi ci †Kvb weiƒc cÖwZwµqv †hgb, Wvqwiqv, ewg, R¡i, gv_ve¨_v, 

PzjKvbx, Mv nvZ cv dz‡j hvIqv, k¦vmKó BZ¨vw` DcmM© †`Lv w`‡j ms‡M ms‡M Wv³v‡ii civgk© †bIqvi 

Rb¨ Aby‡iva Kiv|

6. nvmcvZv‡ji Òantimicrobial stewardshipÓ e¨e¯’vq mwµq fv‡e hy³ nIqv Ges wbqg-bxwZ †g‡b 

Pjv| 

7. Jla Drcv`bKvix ev weZiYKvix cÖwZôvbmg~‡ni cÖPviYvq cÖfvweZ n‡q hv‡Z A‡hŠw³K Gw›UgvB‡µvweqvj 

Jla Gi civgk© bv †`qv nq †m wel‡q †Lqvj ivLv| †ivMxi Avw_©K m¶gZvi w`‡K †Lqvj ivLv| 

8. Gw›UgvB‡µvweqvj †iwR÷¨vÝ cÖwZ‡iva wb‡q wewfbœ civgk© cÖ`vb K‡i ¯^v¯’¨ wefvM†K mn‡hvwMZv Kiv| 

miKvi KZ©…K G wel‡q wewfbœ m‡PZbZvg~jK Kvh©µ‡g mwµq fv‡e AskMÖnY Kiv|

9. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q miKvi KZ©…K wewfbœ cÖwk¶Y ev AewnZKiY mfvq mwµq fv‡e 

AskMÖnY Kiv| 

Gw›UgvB‡µvweqvj Jla G h_vh_ e¨envi wbwðZK‡í bvm©‡`i f‚wgKv
1. †ivMx‡`i‡K Gw›UgvB‡µvweqvj Jla Gi c~Y© †Kvm© h_vh_ wbqg †g‡b m¤úbœ Kivq civgk© cÖ`vb I 

DrmvwnZ Kiv|

2. mgqgZ †ivMx‡K Gw›UgvB‡µvweqvj Jla †meb Ki‡Z †`Iqv|

3. ‡ivMxi msµgY Ae¯’vi DbœwZ bv n‡j Wv³vi‡K mgqgZ Rvbv‡bv, GKBmv‡_ †Kvb cvk¦©cÖwZwµqv †`Lv w`‡j 

Wv³vi‡K AewnZ Kiv|

c„ôv| 36



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

cÖvYx wPwKrmvq Gw›UgvB‡µvweqvj Jla e¨env‡i LvgvixM‡Yi f‚wgKv

1. †iwR÷vW© †f‡Ubvixqv‡bi civgk© Qvov cÖvYx wPwKrmvq LvgvixMY KZ©„K †Kvb Gw›UgvB‡µvweqvj Jla 

e¨envi bv Kiv|

2. Lvgvi cwi®‹vi-cwi”Qbœ ivLv| Lvevi cvÎ, cvwbi cvÎ Ges e¨eüZ hš¿cvwZ e¨env‡ii ci cÖwZw`b 

cwi®‹vi-cwi”Qbœ ivLv|

3. Dc‡Rjv cÖvwYm¤ú` `ßi I †f‡Uwibvwi nvmcvZv‡ji ev †iwRóvW© †f‡Uwibvwiqvb Gi civgk© Abyhvqx 

cÖvwY‡`i f¨vw·‡bkb Kvh©µg wbwðZ Kiv|

4. Gw›UgvB‡µvweqvj Jl‡ai †gvo‡K wb‡`©wkZ withdrawal period AbymiY c~e©K LvIqvi Rb¨ cÖvwY RevB 

wbwðZ Kiv|

5. ‡gqv‡`vËxY© Jla e¨envi bv Kiv|

grm¨ wPwKrmvq Gw›UgvB‡µvweqvj Jla e¨env‡i LvgvixM‡Yi f‚wgKv

1. grm¨ we‡klÁ/ RjR cÖvwY¯^v¯’¨ we‡klÁ wKsev †f‡UwibvixqvbM‡Yi civgk© Qvov grm Pv‡l 

Gw›UgvB‡µvweqvj Jla cÖ‡qvM bv Kiv;

2. grm¨ Pv‡l Gw›Uev‡qvwU‡Ki cÖwZKvig~jK (prophylactic) e¨envi wbwl× Kiv;

3. gvby‡li wPwKrmvq e¨eüZ medically important antimicrobial Jla grm¨ Pv‡l e¨envi wbwl× Kiv;

4. grm¨ Pv‡l ˆRe wbivcËv (aquaculture biosecurity) msµvšÍ wewa-weavb cÖwZcvjb Kiv;

5. grm¨ Pv‡l †ivM msµgY cÖwZ‡iv‡a f¨vw·b e¨envi Kiv;

6. gv‡Qi †ivM msµg‡Y `vqx c¨v‡_v‡Rbmg~n h_vh_ mbv³ K‡i †Kej grm¨ we‡klÁ/ RjR cÖvwY¯^v¯’¨ 

we‡klÁ wKsev †f‡UwibvixqvbM‡Yi civgk© †gvZv‡eK Gw›UgvB‡µvweqvj Jla e¨envi Kiv;

7. Gw›UgvB‡µvweqvj Jl‡ai †gvo‡K wb‡`©wkZ withdrawal period ‡g‡b grm¨ AvniY Kiv;

8. Abby‡gvw`Z wKsev †gqv‡`vËxY© Jla e¨envi bv Kiv;

9. wewfbœ ai‡Yi Gw›UgvB‡µvweqvj Jl‡ai mswgkÖY e¨envi bv Kiv;

10. Gw›UgvB‡µvweqvj Jla Gi Kg gvÎvq (Lower dose) wKsev AwaKgvÎvq (higher dose) e¨envi bv 

Kiv;

11. cvwbi ¸Yv¸Y Av`k© gvÎvq ivLv|

Gw›UgvB‡µvweqvj Jla e¨env‡i Rbmvavi‡Yi f‚wgKv (cwiwkó-7)

1. ‡iwR÷vW© wPwKrm‡Ki †cÖmwµckb Qvov Gw›UgvB‡µvweqvj Jla µq I †meb bv Kiv|

2. cÖvwY wPwKrmvq †f‡Uwibvixqvb I grm¨ wPwKrmvq grm¨ we‡kl‡Ái civgk© Qvov Gw›UgvB‡µvweqvj Jla 

e¨envi bv Kiv; grm¨ wPwKrmvq grm¨ we‡kl‡Ái civgk© I cÖvwY wPwKrmvq ‡f‡Uwibvixqv‡bi civgk© gZ 

Gw›UgvB‡µvweqvj Jla Gi withdrawal period †gBb‡UBb Kiv|

3. Gw›UgvB‡µvweqvj Jla †meb ev MÖn‡Yi †ÿ‡Î †cÖmwµck‡b D‡jøwLZ mgq I wb‡`©kbv †g‡b Pjv| 

4. ‡cÖmwµck‡b wb‡`©wkZ Gw›UgvB‡µvweqvj Jla Gi †Kvm© m¤úbœ Kiv|

5. AvZ¥xq¯^Rb, eÜz-evÜe, dv‡g©mx ev wf‡jR †KvqvK Gi civg‡k© Gw›UgvB‡µvweqvj Jla †meb bv Kiv|

6. ‡iwR÷vW© wPwKrm‡Ki civgk© e¨ZxZ cwiev‡ii Ab¨ m`m¨‡`i left over (Ae¨eüZ) Gw›UgvB‡µvweqvj 

Jla †meb bv Kiv/ fvMvfvwM K‡i bv LvIqv|

7. Gw›UgvB‡µvweqvj Jla LvIqvi ci †Kvb weiƒc cÖwZwµqv †hgb, Wvqwiqv, ewg, R¡i, gv_ve¨_v, PzjKvbx, 

Mv nvZ cv dz‡j hvIqv, k¦vmKó BZ¨vw` DcmM© †`Lv w`‡j ms‡M ms‡M Wv³v‡ii civgk© †bIqv|

8. Gw›UgvB‡µvweqvj Jla †me‡bi †ÿ‡Î Jl‡ai †gvo‡K †gqv‡`vËx‡Y©i ZvwiL †`‡L †bIqv|
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grm¨ Lv`¨ I cÖvwY Lv`¨ wecYbKvix‡`i f‚wgKv

1. grm¨ Lv`¨ I cï Lv`¨ KviLvbv ¯’vcb, cwiPvjbv, grm¨ Lv`¨ I cÖvYx Lv`¨ Drcv`b I wecY‡b, grm¨ Lv`¨ 

I cï Lv`¨ AvBb 2010, grm¨ Lv`¨ wewagvjv 2024 Ges cï Lv`¨ wewagvjv 2013 cÖwZcvjb Kiv|  

K…lK‡`i f‚wgKv
1. K…wl †ÿ‡Î †cw÷mvBW wn‡m‡e Gw›UgvB‡µvweqvj Jla e¨envi bv Kiv| †hgb, K…wl‡ÿ‡Î 

Streptomycin, Tetracycline Gi e¨envi bv Kiv|

K…wl m¤úªmviY Awa`ß‡ii f‚wgKv

1. K…wl †ÿ‡Î †cw÷mvBW wn‡m‡e Gw›UgvB‡µvweqvj Jla Gi e¨envi wbwl× Kiv Ges Zv gwbUwis Kiv| 

†hgb, Streptomycin, Tetracycline, Kasugamycin, Validamycin BZ¨vw` Gi e¨envi wbwl× 

Kiv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q K…lK‡`i m‡PZb Kiv|

Professional Association Ges Scientific society Gi f‚wgKv

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ m¤ú‡K© Rbm‡PZbZv m„wó Kiv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ cÖwZ‡iv‡a mswkøó KZ©„cÿ‡K h_vh_ e¨e¯’v MÖn‡Yi Rb¨ ZvMv`v †`Iqv|

3. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q wewfbœ M‡elYvg~jK cÖgvYv`x Dc¯’vcb I cwjwm wWwmk‡b mnvqZv 

Kiv|

4. Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q wewfbœ MvBWjvBb I bxwZgvjv cÖYq‡b gZvgZ cÖ`vb Kiv|

Dc‡Rjv cÖvwYm¤ú` `ßi I †f‡Uwibvwi nvmcvZvj KZ…©c‡ÿi f‚wgKv

1. LvgvixMY Gw›UgvB‡µvweqvj Jl‡ai withdrawal period maintain Ki‡Q wKbv Zv gwbUwis Kiv|

2. LvgvixMY †iwRóvW© †f‡Uwibvwiqv‡bi civgk© Qvov cÖvwY wPwKrmvq Gw›UgvB‡µvweqvj Jla e¨envi Ki‡Q 

wKbv Zv gwbUwis Kiv|

3. cï Lv`¨ wecbb/mieivnKvixMY cï Lv‡`¨ Gw›UgvB‡µvweqvj Jla e¨envi Ki‡Q wKbv Zv gwbUwis Kiv I 

AvBbvbyM e¨e¯’v MÖnY Kiv|

4. wdW wcÖwg‡· Gw›UgvB‡µvweqvj Jla e¨envi Kiv n‡”Q wKbv Zv gwbUwis Kiv I AvBbvbyM e¨e¯’v MÖnY Kiv|

5.  ‡UªWviMY †iwRóvW© †f‡Uwibvwiqv‡bi ‡cmwµckb e¨wZZ Gw›UgvB‡µvweqvj Jla weµq Ki‡Q wKbv? Ki‡j 

evib Kiv A_ev AvBbvbyM e¨e¯’v MÖnY Kiv|

wmwbqi Dc‡Rjv/Dc‡Rjv grm¨ Kg©KZ©vi f‚wgKv

1. LvgvixMY‡K grm¨ Pv‡l ˆRe wbivcËv (aquaculture biosecurity) msµvšÍ wewa-weavb cÖwZcvj‡b 

m‡PZbZv e„w× Kiv;

2. LvgvixMY Gw›UgvB‡µvweqvj Jl‡ai †gvo‡K wb‡`©wkZ withdrawal period ‡g‡b grm¨ AvniY I 

evRviRvZ Ki‡Q wKbv Zv gwbUwis Kiv;

3. grm¨ Lv`¨ mieivnKvixMY grm¨ Lv‡`¨ Gw›UgvB‡µvweqvj Jla e¨envi Ki‡Q wKbv Zv gwbUwis Kiv;

4. grm¨ wdW wcÖwg‡· Gw›UgvB‡µvweqvj Jla e¨envi Ki‡Q wKbv Zv gwbUwis Kiv|

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 38



cwiwkó-2

Gw›UgvB‡µvweqvj Jl‡ai mwVK eR©¨ e¨e¯’vcbv I webóKiY (Disposal) wbwðZ Ki‡Z mswkøó †÷K‡nvìvi‡`i 

f‚wgKv

Rbmvavi‡Yi f‚wgKv

1. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n cwi‡e‡k †hgb, gvwU‡Z, cvwb‡Z, Wv÷web BZ¨vw` 

†djv hv‡e bv|

2. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n wbKU¯’ dv‡g©mx‡Z †diZ w`‡Z n‡e| 

dv‡g©mx wi‡Ujvi/dvg©vwm‡÷i f‚wgKv

1. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jla †Kvb Ae¯’v‡ZB wewµ Kiv hv‡e bv|

2. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n cwi‡e‡k †hgb, gvwU‡Z, cvwb‡Z, Wv÷we‡b BZ¨vw` 

†djv hv‡e bv, wmwU Ki‡cv‡ik‡bi gqjvi mv‡_ †djv hv‡e bv Ges †Lvjv cwi‡e‡k cywi‡q †djv hv‡e bv|

3. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n Avjv`v Kb‡UBbv‡i Zvjve× K‡i ivL‡Z n‡e Ges 

†iwR÷vi †gBb†UBb Ki‡Z n‡e| (cwiwkó-10)

4. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n Bbwmbv‡iU‡ii gva¨‡g aŸsm Ki‡Z n‡e ev Jla 

Drcv`bKvix cÖwZôv‡bi wbKU †diZ w`‡Z n‡e|

5. g‡Wj dv‡g©mx ev g‡Wj †gwWwmb kc msjMœ Rbmvavi‡Yi Rb¨ †gqv‡`vËxY©, bó n‡q hvIqv 

Gw›UgvB‡µvweqvj Jla Gi Rb¨ Wªc e· _vK‡Z n‡e ‡hb RbMY Zv‡`i Ae¨eüZ, †gqv‡`vËxY©, bó n‡q 

hvIqv, Gw›UgvB‡µvweqvj Jla †mB Wªc e‡· †dj‡Z cv‡i| cÖwZwU †jvKvj‡q dv‡g©mx msjMœ GjvKvq 

evsjv‡`k †Kwg÷ GÛ WªvwM÷ mwgwZi ZË¡veav‡b GB ÒWªc e·Ó ¯’vc‡bi e¨e¯’v Ki‡Z n‡e| hv dv‡g©mxi 

ZË¡veavq‡b AvbWvi jK GÛ wK Ae¯’vq _vK‡e|

 

    

wPÎ: Ae¨eüZ, †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jla Gi Rb¨ ÒWªc e·Ó|

cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

c„ôv| 39



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

evsjv‡`k †Kwg÷ GÛ WªvwM÷ mwgwZi f‚wgKv

evsjv‡`k †Kwg÷ GÛ WªvwM÷ mwgwZ mswkøó GjvKv ev Jla gv‡K©‡U Aew¯’Z dv‡g©mx‡Z Ae¨eeüZ, †gqv‡`vËxY©, 

bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n msMÖnc~e©K Bbwmbv‡iU‡ii gva¨‡g aŸsm Kivi D‡`¨vM wb‡e ev Jla 

Drcv`bKvix cÖwZôvbmg~‡ni mv‡_ †hvMv‡hvM K‡i Bbwmbv‡iU‡ii gva¨‡g aŸsm Kivi e¨e¯’v Ki‡e|

Jla Drcv`bKvix cÖwZôvbmg~‡ni f‚wgKv

1. dv‡g©mx Ges Jla cÖkvmb Awa`ß‡ii †Rjv Kvh©vj‡qi ey_ n‡Z Ae¨eeüZ, †gqv‡`vËxY©, bó n‡q hvIqv 

Gw›UgvB‡µvweqvj Jlamg~n msMÖnc~e©K Bbwmbv‡iU‡ii gva¨‡g aŸsm Ki‡Z n‡e|

2. Gw›UgvB‡µvweqvj Jlamg~n Drcv`b Ges wWm‡cvRv‡ji †ÿ‡Î wek¦ ¯^v¯’¨ ms¯’vi MvBW jvBb, 

Technical Report Series (TRS) 1025, Annex-6 ÒPoints to consider for 
manufacturers and inspectors: environmental aspects of manufacturing for the 
prevention of antimicrobial resistanceÓ AbymiY Ki‡Z n‡e| D³ MvBWjvBb †gvZv‡eK 

Effluent Treatment Plant (ETP) Abymib Ki‡Z n‡e|[19]

3. ‡cwbwmwjb Ges †mdv‡jvm‡cvwib RvZxq Jla †WwW‡K‡UW d¨vwmwjwUR G Drcv`b Ki‡Z n‡e|

4. Gw›UgvB‡µvweqvj Jla Drcv`bKvix cÖwZôv‡bi Effluent Treatment Plant (ETP) _vKv 

eva¨Zvg~jK|

5. Gw›UgvB‡µvweqvj Jla Drcv`bKvix cÖwZôvbmg~‡n Jla cÖkvmb Awa`ßi eivei evwl©K 

Gw›UgvB‡µvweqvj Jla Gi wWm‡cvRvj wi‡cvU© †cÖiY Ki‡Z n‡e|

6. dv‡g©mx n‡Z mswkøó cÖwZôvb KZ©„K Drcvw`Z †gqv‡`vËxY© Gw›Uev‡qvwUK msMÖn K‡i Bbwmbv‡iU‡ii gva¨‡g 

aŸs‡mi cÖ‡qvRbxq e¨e¯’v MÖnY Ki‡Z n‡e|

LvgvixM‡Yi f‚wgKv

1. LvgvixMY †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jla (cÖvYx wPwKrmvq e¨eüZ) wbKU¯’ 

†f‡Uwibvix dv‡g©mxi ÒWªc e·Ó G †diZ w`‡e| 

2. LvgvixMY KZ©…K cvwYwPwKrmvq e¨eüZ †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jla, Lvwj c¨v‡KU, 

fvqvj, G¤ú¨yj ‡Lvjv cwi‡e‡k, gvwU‡Z, cvwb‡Z ev gqjv AveR©bvi mv‡_ †dj‡e bv|  

wewfbœ gqjv AveR©bv aŸsmKvix cÖwZôv‡bi f‚wgKv

1. wewfbœ gqjv AveR©bv aŸsmKvix cÖwZôvb wewfbœ cÖwZôv‡bi wbKU n‡Z cÖvß ‡gqv‡`vËxY©, bó n‡q hvIqv, 

Ae¨eüZ Gw›UgvB‡µvweqvj Jla Bbwmbv‡iU‡ii gva¨‡g aŸsm Ki‡e| 

2. Bbwmbv‡iU‡ii gva¨‡g aŸsmK…Z Gw›UgvB‡µvweqvj Jla Gi wWm‡cvRvj wi‡cvU© mswkøó cÖwZôvb‡K cÖ`vb 

Ki‡e| (cwiwkó-11, 12)

c„ôv| 40



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

‡i¸‡jUix A_wiwUi f‚wgKv

Gw›UgvB‡µvweqvj Jl‡ai mwVK eR©¨ e¨e¯’vcbv I webóKiY (Disposal) wbwðZ Ki‡Z †i¸‡jUix A_wiwUi we‡kl 

f~wgKv i‡q‡Q| GLv‡b †i¸‡jUix A_wiwU ej‡Z miKvix wewfbœ ms¯’v h_v: Jla cÖkvmb Awa`ßi, cÖvwYm¤ú` 

Awa`ßi (DLS), evsjv‡`k cÖvwYm¤ú` M‡elYv BÝwUwUDU (BLRI), cwi‡ek Awa`ßi, ¯^v¯’¨ Awa`ßi, CDC, 
IEDCR, wmwU Ki‡cv‡ikb, Gqvi‡cvU©, wm-‡cvU©, j¨vÛ †cvU© KZ©„cÿ‡K eySv‡bv n‡q‡Q| hv‡`i Kvh©cwiwa wb‡¤œ 

eY©bv Kiv n‡jv:

cwi‡ek Awa`ß‡ii f‚wgKv

1. cwi‡ek Awa`ßi Jla Drcv`bKvix cÖwZôvbmg~‡ni Effluent Treatment Plant (ETP) Gi 

Kvh©KvixZv ch©v‡jvPbv I nvmcvZvj, ¯^v¯’¨ †mev cÖ`vbKvix cÖwZôvb I eR©¨ e¨e¯’vcbvi mv‡_ mswkøó 

cÖwZôv‡bi Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv/ aŸs‡mi cÖwµqv gwbUwis Ki‡e Ges wR‡iv 

wWm‡cvRvj wbwðZ Ki‡e| 

2. Jla Drcv`bKvix cÖwZôvbmg~n n‡Z wbM©Z dvg©vwmDwUK¨vj e‡R©¨ Gw›UgvB‡µvweqvj †iwmwWD mvwf©j¨v‡Ý 

e¨e¯’v Ki‡e|

Jla cÖkvmb Awa`ß‡ii f‚wgKv

1. Jla cÖkvmb Awa`ßi Jla Drcv`bKvix cÖwZôvb cwi`k©‡bi mgq evwl©K Gw›UgvB‡µvweqvj Jla Gi 

wWm‡cvRvj wi‡cvU© ch©v‡jvPbv Ki‡e, Bbwmbv‡ikb h_vh_ cÖwµqvq Kiv nq wKbv Zv gwbUwis Ki‡e Ges 

Effluent Treatment Plant (ETP) Gi Kvh©KvixZv ch©v‡jvPbv Ki‡e|

2. dv‡g©mx cwi`k©‡bi mgq Jla cÖkvmb Awa`ß‡ii Kg©KZ©vMY Gw›UgvB‡µvweqvj Jla Gi wWm‡cvRvj 

†iwR÷vi †PK Ki‡e| 

3. AvBb cÖ‡qvMKvix ms¯’v KZ©„K wewfbœ Awfhv‡b RãK…Z Gw›UgvB‡µvweqvj Jla eyj †WvRvi w`‡q µvk Kiv, 

gqjv AveR©bvi mv‡_ †djv ev †Lvjv cwi‡e‡k Av¸b w`‡q †cvov‡bv hv‡e bv| h_vh_ cÖwµqvq 

Bbwmbv‡iU‡ii gva¨‡g aŸsm Ki‡Z n‡e| 

K…wl m¤úªmviY Awa`ß‡ii f‚wgKv

1. K…wl †ÿ‡Î †cw÷mvBW wn‡m‡e Gw›UgvB‡µvweqvj Jla Gi e¨envi wbwl× Kiv Ges Zv gwbUwis Kiv| 

†hgb, Streptomycin, Tetracycline, Kasugamycin, Validamycin BZ¨vw` Gi e¨envi wbwl× 

Kiv|

¯^v¯’¨ Awa`ßi, CDC, IEDCR, DLS, BLRI Gi f‚wgKv

1. ¯^v¯’¨ Awa`ßi nvmcvZvjmg~‡n Gw›UgvB‡µvweqvj Jla wbivc` wWm‡cvRvj gwbUwis I wbwðZ Ki‡e|

2. ¯^v¯’¨ Awa`ßi, CDC, IEDCR, DLS, BLRI gvB‡µvweqvj e‡R©¨i h_vh_ wb®úwË wel‡q 

m‡PZbZvg~jK mfv/ cÖwkÿ‡Yi e¨e¯’v Ki‡e|

nvmcvZvj KZ©„c‡ÿi f‚wgKv

1. IqvW©, AvDU‡Wvi, Bgvi‡RwÝ, †gwW‡Kj †÷vi n‡Z AvMZ Ae¨eüZ, †gqv‡`vËxY©, bó n‡q hvIqv 

Gw›UgvB‡µvweqvj Jlamg~n Avjv`vfv‡e msiÿ‡Yi e¨e¯’v Ki‡e Ges †iwR÷vi †gBb‡UBb Ki‡e, Zv †hb 

†Kvbfv‡eB cwi‡e‡k bv †djv nq Ges Bbwmbv‡iUv‡ii gva¨‡g wWm‡cvRvj wbwðZ Ki‡e| G†ÿ‡Î 

†gwW‡Kj Awdmvi BbPvR© ev ÷vd bvm© BbPvR© IqvW©, AvDU‡Wvi, Bgvi‡RwÝ, †gwW‡Kj †÷vi n‡Z AvMZ 

Ae¨eüZ, †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n Avjv`vfv‡e msiÿ‡Yi e¨e¯’v Ki‡e 

Ges †iwR÷vi †gBb†UBb Ki‡e| (cwiwkó-11)

c„ôv| 41



cÖv_wgKfv‡e ÒRed Label” Gw›Uev‡qvwU‡Ki †ÿ‡Î Kiv n‡q‡Q, hv cieZx©‡Z mKj Gw›UgvB‡µvweqvj Jla (†hgb, 

Gw›UfvBivj, Gw›UdvsMvj, Gw›Uc¨vivmvBwUKm) Gi †ÿ‡ÎI Kiv n‡e|

        

wPÎ: Gw›Uev‡qvwUK mn‡R †Pbvi Rb¨ ÒRed Label” 

Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Ges Gw›Uev‡qvwU‡Ki WHO-AWaRe Classification Gi f‚wgKv

2017 mv‡j wek¦ ¯^v¯’¨ ms¯’v KZ©„K AZ¨vek¨Kxq Jl‡ai ZvwjKv cÖYq‡bi mgq Gw›Uev‡qvwUK‡K wZbwU †kªYx‡Z fvM 

Kiv n‡q‡Q, hv WHO-AWaRe classification of antibiotic wn‡m‡e cwiwPZ (cwiwkó-4)| Gw›Uev‡qvwU‡Ki 

†kªYxmg~n nj: Access, Watch Ges Reserve. wek¦ ¯^v¯’¨ ms¯’vi mycvwik †gvZv‡eK GKwU †`‡k †gvU 

Gw›Uev‡qvwUK consumption Gi 70% Access MÖæ‡ci Gw›Uev‡qvwUK nIqv DwPZ| [4] evsjv‡`‡ki †ÿ‡Î 

Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi Kwg‡q Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi 70% ch©šÍ DbœxZ Ki‡Z 

mKj †÷K‡nvìvi‡`i f‚wgKv i‡q‡Q|

 

†nj_‡Kqvi cwjwm †gKvi Ges mswkøó †cÖvMÖvg g¨v‡bRvi‡`i f‚wgKv [11]

1. wPwKrmK Ges †ivMx‡`i Gw›Uev‡qvwU‡Ki A‡hŠw³K e¨envi‡K wbiærmvwnZ Kiv|

2. h_vh_ †ÿ‡Î Access MÖæ‡ci Gw›Uev‡qvwUK Gi e¨envi DrmvwnZ Kiv|

3. ¯’vbxq mieivn wbwðZ Kiv Ges AZ¨vek¨Kxq Jl‡ai ZvwjKv †gvZv‡eK myjf g~‡j¨ ¸YMZ gvbm¤úbœ 

Gw›Uev‡qvwUK wbwðZ Kiv|

4. wbqwgZ AZ¨vek¨Kxq Jl‡ai ZvwjKv nvjbvMv` Kiv Ges G †ÿ‡Î WHO model list AbymiY Kiv|

5. wbqwgZ Antibiotic Use Surveillance (WHO-AWaRe classification of antibiotic Abyhvqx) 

cwiPvjbv Kiv|

wdwRwkqvb‡`i f‚wgKv [11]

1. Jla †cªmµvBe Kivi mgq Gw›Uev‡qvwU‡Ki AWaRe classification †K we‡ePbv Kiv Ges D8 bxwZ 

AbymiY Kiv| h_v:

Diagnosis                             – which infection 
Decide                                  – are antibiotics needed. 
Drug (medicine)                   – which antibiotic 
Dose                                     – at what dose
Delivery                               – what formulation 
Duration                               – for how long 
Discuss                                 – with patient. 
Document                             – in the notes.
2. mswkøó GjvKvq †Kvb Gw›Uev‡qvwUK Kvh©Ki G m¤ú‡K© AeMZ _vKv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4.  mswkøó Gw›Uev‡qvwU‡Ki dvg©v‡KvjwR (kix‡ii wfZ‡i Jl‡ai Kg©cÖwµqv) m¤ú‡K© AeMZ _vKv|

5.  Self medication ‡K wbiærmvwnZ Kiv|

6.  Gw›UgvB‡µvweqvj Jla Gi dzj †Kvm© m¤úbœ Ki‡Z Drmvn †`Iqv|

 

dvg©vwm÷, wW‡cøvgv dvg©vwm÷, dv‡g©mx †UKwbwkqvb‡`i f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  †cÖmwµckb Qvov Gw›Uev‡qvwUK wewµ bv Kiv|

3.  Gw›Uev‡qvwU‡Ki †mjd †gwW‡Kkb‡K wbiærmvwnZ Kiv|

4.  Access Ges Watch MÖæ‡ci Gw›Uev‡qvwU‡Ki e¨envi gwbUi Kiv|

cÖ‡dkbvj †mvmvBwUi f‚wgKv [11]

1. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

2.  m‡PZbZvg~jK Kvh©K‡g f‚wgKv ivLv|

3.  †nj_ †Kqvi IqviKvi‡`i Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv †`Iqv|

4.  Rbm‡PZbZv e„w×i j‡ÿ¨ B‡jKUªwbK Ges wcÖ›U wgwWqv‡K mswkøó Kiv| †m‡ÿ‡Î GLv‡b ˆeÁvwbK M‡elYvi 

djvdj cÖKvk Kiv †h‡Z cv‡i; wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm BZ¨vw` ‰Zix I cÖPvi Kiv †h‡Z cv‡i|

bvm©‡`i f‚wgKv [11]

1.  Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv Ges †ivMx‡K †m †gvZv‡eK civgk© cÖ`vb Kiv|

KwgDwbwU †nj_ IqviKvi‡`i f‚wgKv [11]

1. mswkøó GjvKvq †Kvb msµgYmg~n Gw›Uev‡qvwUK w`‡q wPwKrmv Kiv m¤¢e G m¤ú‡K© aviYv ivLv|

2. Gw›UgvB‡µvweqvj †iwR÷¨vÝ Gi cwiYwZ m¤ú‡K© ‡cv÷vi, wjd‡jU, wkÿvg~jK bvwUKv, Gwb‡gkb, wUwfwm 

BZ¨vw`  gva¨‡g RbMY‡K m‡PZb Kiv|

3. †Kvb jÿY I Dcm‡M©i Rb¨ nvmcvZv‡j †cÖi‡Yi cÖ‡qvRb n‡e G m¤ú‡K© AeMZ _vKv|

4. Gw›Uev‡qvwU‡Ki AWaRe classification m¤ú‡K© aviYv ivLv|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I

webóKiY (Disposal) msµvšÍ wb‡`©wkKv        

                                  

Gw›UgvB‡µvweqvj Jlamg~n †h †Kvb mvaviY Jla A‡cÿv wfbœ, hv ivmvqwbK Dcv`vb n‡jI AYyRxe 

(microorganism) G †iwR÷¨vÝ m„wó‡Z mÿg| GB †iwR÷¨vÝ AYyRxe¸‡jv cwi‡e‡ki gva¨‡g GK e¨w³i kixi 

†_‡K Avi GK e¨w³i kix‡i GgbwK cÖvYx †_‡K gvby‡li kix‡i msµwgZ nq, hv Gw›UgvB‡µvweqvj †iwR÷¨v‡Ýi 

Ab¨Zg GKwU KviY| Gi Ab¨Zg cÖavb Drm cvwb|[12] eZ©gv‡b grm¨, cï cvjb Ges K…wl Kv‡R e¨cKfv‡e 

Gw›Uev‡qvwUK e¨eüZ n‡”Q| c„w_exi A‡bK †`‡kB K…wl‡ÿ‡Î Streptomycin Ges Tetracycline Gi e¨envi 

wbwl× Kiv n‡q‡Q| gvbe¯^v¯’¨ I ecosystem Gi Rb¨ me‡P‡q eo ûgwK cwi‡e‡k antibiotic agent Gi  

wbM©gb| GB Gw›Uev‡qvwUK Lv`¨ P‡µi Ask wn‡m‡e Gw›UgvB‡µvweqvj gene human pathogens ‡KI enb 

K‡i| eZ©gv‡b Ab¨vb¨ pollutants Gi mv‡_ `ªæZ Ges A‡bK †ekx cwigv‡b Gw›UgvB‡µvweqvj gene cwi‡e‡k 

wbm„Z n‡”Q| hv gvbeRvwZi Rb¨ ûgwK¯^iƒc|

cwi‡e‡k Gw›Uev‡qvwU‡Ki †iwmwWD `yÕai‡bi cvk^©cÖwZwµqv m„wó K‡i| [13]

1. Direct environmental side effect
cwi‡e‡k AwaKvsk ˆRe ivmvqwbK Pµ (biogeochemical cycle) AYyRxe (microorganism) Øviv cwiPvwjZ 

nq| Gw›Uev‡qvwUK GB ˆRe ivmvqwbK Pµ‡K cÖfvweZ K‡i| A‡bK M‡elYv n‡Z †`Lv wM‡q‡Q ˆRe ivmvqwbK P‡µ 

f‚wgKv ivLv `iKvix e¨vK‡Uwiqvi growth Ges enzymatic activities ‡K Gw›Uev‡qvwUK †iwmwWD bó K‡i 

†d‡j/ Kwg‡q †`q|

2. Indirect environmental side effect
e¨vK‡Uwiqvj ecology ‡Z deviation n‡j resistance ‰Zix nq Ges pharmaceutical biodegradation 

nq| Gw›Uev‡qvwU‡Ki low concentration (nanogram per liter ev Kg soil) AYy Rx‡ei Dci indirect 
effect ‡d‡j Ges environment G antimicrobial resistance Gi Ab¨Zg KviY| e¨vK‡Uwiqvj †iwR÷¨vÝ 

¯^vfvweKfv‡eB Gw›Uev‡qvwUK¸‡jvi Kvh©KvixZv‡K bó K‡i †d‡j| Environmental e¨vK‡Uwiqv AmsL¨ 

†iwR÷¨v›U gene enb K‡i, hv‡K eZ©gv‡b Òemerging environmental pollutants” ejv n‡”Q| [14] 

Gw›UgvB‡µvweqvj †iwR÷¨vÝ wRb¸‡jv GK cwi‡ek n‡Z Av‡iK cwi‡e‡k| GKR‡bi †`n n‡Z Av‡iK R‡bi †`‡n 

¯’vbvšÍwiZ n‡Z cv‡i| Gw›UgvB‡µvweqvj †iwR÷¨vÝ wewfbœ cÖwµqvq cwi‡e‡k Qwo‡q co‡Q: [15]

1. †cŠieR©¨ Ges KviLvbvi eR©¨ Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

2.  cïcvj‡b Gw›Uev‡qvwU‡Ki Ace¨env‡i m„ó Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq,

3.  Gray water Ges recycled water Gi gva¨‡g Gw›UgvB‡µvweqvj †iwR÷¨vÝ cwi‡e‡k Qovq|

nvmcvZvj, †cŠimfv, Jla Drcv`bKvix cÖwZôvb, K…wl n‡Z wbM©Z eR©¨ Ges cÖvYxi e‡R©¨ _vKv Gw›Uev‡qvwUK cvwb 

`ªexf‚Z K‡i †d‡j, gvwU‡Z Zjvbx (sediment) AvKv‡i Gme eR©¨ cvIqv hvq| GB Zjvbx (sediment) cÖ‡mm 

(treatment) Kivi mgq Gw›UgvB‡µvweqvj agent ‡hgb, sulfonamides, macrolides, trimethoprim, 
cephalosporin ev fluoroquinolones BZ¨vw` cvIqv hvq| [16] cwi‡e‡ki gva¨‡g †iwR÷¨vÝ gene gvbe 

kix‡i Qwo‡q covq eZ©gv‡b multidrug resistant bacteria e„w× cv‡”Q| GKB mv‡_ bZzb Gw›Uev‡qvwUK 

Avwe®‹…Z bv nIqvq Ges Gw›UgvB‡µvweqvj †iwR÷¨vÝ e„w× cvIqvi Kvi‡Y A‡bK †ivMxiB wPwKrmv Kivi gZ Kvh©Ki 

Gw›Uev‡qvwUK _vK‡Q bv, webv wPwKrmvq eû gvbyl gviv hv‡”Q| †h Kvi‡Y Gw›UgvB‡µvweqvj Jlamg~‡ni eR©¨ 

e¨e¯’vcbv I webóKiY (Disposal) mZK©Zvi mv‡_ h_vh_ cÖwµqvq Kiv cÖ‡qvRb| †h me c`‡ÿc MÖn‡Yi gva¨‡g 

cwi‡e‡k antimicrobial resistance Kgv‡bv †h‡Z cv‡i: 

1. Gw›UgvB‡µvweqvj †iwR÷¨vÝ g~jZ Gw›UgvB‡µvweqvj Jl‡ai AcÖ‡qvR‡b e¨envi, AwZwi³ e¨envi ev 

Ace¨env‡ii Kvi‡Y n‡q _v‡K| †h Kvi‡Y gvbyl, cÖvYx, grm¨ ev K…wl‡ÿ‡Î Gw›UgvB‡µvweqvj Jl‡ai e¨env‡i 

m‡PZbZv †Rvi`vi Kiv| 

2. h‡_vchy³ c×wZ‡Z eR©¨ e¨e¯’vcbv (†cŠi eR©¨, Jla Drcv`bKvix cÖwZôv‡bi eR©¨, K…wl, nvmcvZvj, wK¬wbK, 

cï cvjb n‡Z cÖvß eR©¨, KwVb I Zij eR©¨) cwi‡e‡k Gw›UgvB‡µvweqvj †iwR÷¨vÝ Kgv‡Z cv‡i|

3. ¯^v¯’¨wewa Abykxj‡bi gva¨‡g Gw›Uev‡qvwU‡Ki e¨envi Kgv‡bv|

4. Rbmvavi‡Yi g‡a¨ Gw›UgvB‡µvweqvj †iwR÷¨vÝ wel‡q m‡PZbZv m„wó Ges G welqwU cvV¨cy¯Í‡K ms‡hvRb|

Gw›Uev‡qvwU‡Ki Aewkôvsk (residue) cwi‡e‡ki Rb¨ wec`RbK `~lK| Gw›Uev‡qvwU‡Ki welwµqv my`~icÖmvix Ges 

Zv cwi‡ek I gvbeRvZxi Rb¨ ûgwK¯^iæc| myZivs Gw›Uev‡qvwUK ev Gw›Uev‡qvwUK cÖwZ‡ivax wRb RvZxq e‡R©¨i 

†kvab AZ¨šÍ Riæix I Acwinvh©| Gw›Uev‡qvwU‡Ki wbqgZvwš¿K e¨envi Ges e‡R©¨i myô e¨e¯’vcbv Gw›Uev‡qvwUK 

`~lY mgm¨v Kwg‡q w`‡Z cv‡i| G Kvi‡b cÖ‡Z¨KwU wkí KviLvbv, nvmcvZvj I wK¬wb‡K Gw›Uev‡qvwUK RvZxq e‡R©¨i 

wUªU‡g›U I myôy e¨e¯’vcbv eva¨Zvg~jK Ki‡j RvZx‡K Gi fqvenZv n‡Z iÿv Kiv †h‡Z cv‡i|

†gwW‡Kj eR©¨ e¨e¯’vcbv

nvmcvZv‡j ‡h mKj Gw›UgvB‡µvweqvj Jla e¨eüZ n‡q _v‡K, Gi g‡a¨ Gw›Uev‡qvwUK Ab¨Zg| Gw›Uev‡qvwUK 

e¨env‡ii ci Zv †ivMxi gj, g~Î ev †d‡j †`Iqv ev †eu‡P hvIqv Gw›Uev‡qvwUK nvmcvZvj e‡R©¨i gva¨‡g 

Gw›Uev‡qvwUK †iwmwWD cwi‡e‡k P‡j Av‡m| nvmcvZvj eR¨©, ˆRe I ivmvqwbK c`v‡_©i RwUj mswgkÖY n‡q _v‡K| 

†hLv‡b environmental bacterial flora, antimicrobial resistance bacteria Ges antimicrobial 
resistance genes _v‡K| nvmcvZvj eR©¨ cwi‡e‡ki Rb¨ LyeB wec`RbK n‡q _v‡K, KviY GB eR©¨ 

antimicrobial resistance m„wó Ges resistance genes Qov‡bvi †ÿ‡Î hot spots wn‡m‡e we‡ewPZ| 

D`vniY¯^iƒc: M‡elYvq †`Lv wM‡q‡Q ciprofloxacin nvmcvZv‡j †ekx †cÖmµvBe nq Ab¨vb¨ Gw›Uev‡qvwU‡Ki 

Zzjbvq| G‡Z K‡i nvmcvZvj waste water G high ciprofloxacin residue cvIqv hvq hv bacterial 
strains G genotoxicity’i Ab¨Zg Kvib| [14]

‡gwW‡Kj eR©¨ e¨e¯’vcbvq nvmcvZvj, †f‡Uwibvix d¨vwmwjwUR Ges †gwW‡Kj wimvm© d¨vwmwjwUR AšÍf©~³| G 

ai‡bi e‡R©¨i g‡a¨ msµgK (infectious) Ges AmsµgK (non-infectious) eR©¨ i‡q‡Q| ̄ ^v¯’¨ Awa`ßi KZ©„K 

cÖYxZ wPwKrmv eR©¨ e¨e¯’vcbv MvBWjvB‡b Ges wPwKrmv-eR©¨ (e¨e¯’vcbv I cÖwµqvRvZKiY) wewagvjv, 2008 G 

wPwKrmv e‡R©¨i e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ ejv n‡q‡Q| [17]  GB MvBWjvB‡b Gw›UgvB‡µvweqvj Jl‡ai eR©¨ 

e¨e¯’vcbv m¤ú‡K© we¯ÍvwiZ Av‡jvKcvZ Kiv n‡q‡Q| 

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv

cÖvYx Lvgvi †_‡K Drcbœ eR¨© mwVKfv‡e e¨e¯’vwcZ bv n‡j GwU cwi‡ek Ges Rb¯^v‡¯’¨i Rb¨ gvivZ¥K ¶wZKi n‡Z 

cv‡i| cÖvYx Lvgv‡i e¨eüZ Gw›UgvB‡µvweqvj Jla, we‡klZ Gw›Uev‡qvwUK, cªvYx‡`i gj-g~Î ev Acwi‡kvwaZ 

e‡R¨©i (‡cvwë« wjUvi) gva¨‡g cwi‡e‡k cª‡ek K‡i| G‡Z K‡i cwi‡e‡k antimicrobial resistance m…wó, 

antimicrobial residue Ges resistance gene Gi we¯Ívi N‡U|

M‡elYvq †`Lv wM‡q‡Q, gyiMxi Lvgvi †_‡K msM…nxZ bgybvq >90% †iwR÷¨vÝ cvIqv †M‡Q wewfbœ Gw›Uev‡qvwUK 

(Amoxicillin, Ciprofloxacin, etc.) Gi weiæ‡×, hv ¯’vbxq cvwbi Drm Ges gvwUi ¯^vfvweK e¨vK‡Uwiqvj 

†d¬viv‡K cªfvweZ K‡i| GB ai‡bi e‡R¨© _vKv e¨vK‡Uwiqv †iwR÷¨vÝ wRb Qov‡bvi Rb¨ "nU¯úU" wn‡m‡e KvR 

K‡i| D`vniY¯^iƒc, cÖvYx wPwKrmvq e¨eüZ Gw›Uev‡qvwUK¸‡jv Lvgv‡ii eR¨© †_‡K cwi‡e‡k genotoxicity-Gi 

SyuwK ‰Zwi K‡i|

cÖvYx Lvgv‡ii eR¨© e¨e¯’vcbv ïaygvÎ cwi‡ek i¶v bq, eis Lvgv‡ii Drcv`bkxjZv Ges myiw¶Z Lv`¨ mieivn 

wbwðZ Kivi Rb¨I ¸iæZ¡c~Y©| GLv‡b wKQy cÖvmw½K w`K Zy‡j aiv n‡jv:

1. e‡R©¨i †kªwYweb¨vm I wb®‹vkb: Lvgv‡ii eR¨© msµgYRwbZ (infectious) Ges AmsµgYRwbZ 

(non-infectious) n‡Z cv‡i| msµgYRwbZ e‡R©¨i mwVK wb®‹vkb AMR we¯Ívi †iv‡a mnvqK|

2.  cybe¨©envi I cÖwµqvRvZKiY: Lvgvi eR¨©, we‡klZ gj-g~Î, ‰Re mvi ev ev‡qvM¨vm Drcv`‡bi Rb¨ cÖwµqvRvZ 

Kiv n‡j GwU cwi‡ekevÜe mgvavb wn‡m‡e KvR K‡i|

G wel‡q " National Integrated Livestock Manure Management (ILMM) Policy " ‡Z cÖvYx eR¨© 

e¨e¯’vcbvi †¶‡Î †UKmB I cwi‡ek-evÜe cš’v¸‡jvi mycvwik Kiv n‡q‡Q| GB bxwZgvjvq we‡klZ 

Gw›UgvB‡µvweqvj eR¨© e¨e¯’vcbv Ges cÖvYx e‡R©¨i mwVK cÖwµqvRvZKiY I cybe¨©env‡ii welqwU AšÍf©y³ i‡q‡Q, 

hv cÖvYx Drcv`‡bi m‡½ hy³ cwi‡ekMZ SyuwK Kgv‡Z ¸Z¡c~Y© f~wgKv cvjb K‡i|

Gw›UgvB‡µvweqvj Jl‡ai eR©¨ e¨e¯’vcbv I webóKiY c×wZ

   

wek^e¨vcx RbmsL¨v `ªæZMwZ‡Z e„w× cv‡”Q, †mB mv‡_ Lv‡`¨i Pvwn`v †e‡o‡Q eû¸Y| ewa©Z RbmsL¨vi AvaywbK 

e¨e¯’vcbv, ¯^v¯’¨myweav, weÁvb I cÖhyw³i Dbœqb RbRxeb‡K mnRZi Ki‡jI Gw›Uev‡qvwU‡Ki jvMvgnxb e¨envi 

cwi‡ek I gvbeRxeb‡K ûgwKi gy‡L †V‡j w`‡”Q| ewa©Z RbmsL¨vi GKUv eo Ask †Kv‡bv wbqgbxwZ, e¨enviwewa 

ev †Kv‡bv we‡klÁ‡`i civgk© QvovB hÎZÎ Gw›Uev‡qvwU‡Ki e¨envi ev wb‡ÿc Ki‡Q hv wewfbœ Kvi‡b cwi‡e‡ki 

Dci weiæc cÖfve ‡dj‡Q| Kvib Gw›Uev‡qvwU‡Ki i‡q‡Q `xN©¯’vqx welv³Zv Ges Zv Gw›UgvB‡µvweqvj cÖwZ‡ivax 

Rxb ‰Zix‡Z AbyKzj cwi‡ek ev mwµq f‚wgKv cvjb K‡i| myZivs GUv cwi¯‹vi †h, wewfbœ cÖKvi Gw›Uev‡qvwUK Gi 

h‡_”Qv e¨envi, we‡klÁ‡`i civgk© e¨wZZ †meb, wkí I K…wl Kv‡R Awbqwš¿Z e¨envi, hÎZÎ wb‡ÿc BZ¨vw` 

Kvi‡b cwi‡ek I gvby‡li Rxe‡b gvivZ¥K wech©q ‡W‡K Avb‡Z cv‡i| AZGe, Gw›Uev‡qvwUK Gi wbqgZvwš¿K 

e¨envi I wbw`©ó wbq‡g wWm‡cvRvj/wUªU‡g›U Kiv AZ¨šÍ Riæix| wb†¤œ Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax Rxb 

Gi wKQz wWm‡cvRvj/wUªU‡g›U c×wZ ms‡ÿ‡c Zz‡j aiv n‡jvt

(1) ‰Re c×wZ (Biological methods)
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv hy³ eR©¨ R‡ji wUªU‡g‡›Ui Rb¨ A‡bK ‰Re c×wZ e¨envi 

Kiv nq| wb‡¤œ G¸‡jvi mswÿß eY©bv †`qv n‡jvt

K) evqexq c×wZ (Aerobic treatment)
Aw·‡R‡bi Dcw¯’wZ‡Z wUªU‡g›U c×wZ n‡jv evqexq c×wZ| Gw›Uev‡qvwU‡Ki Aewkôvsk Ges Gw›UgvB‡µvweqvj/ 

Gw›Uev‡qvwUK cÖwZ‡ivax wRb aviYKvix eR©¨ wUªU‡g‡›Ui Rb¨ evqexq c×wZ e¨eüZ nq hv Aw·‡Rb mg„× Ae¯’vq 

wewfbœ AbyRxe e¨envi K‡i| Gw›Uev‡qvwUK †hgb g‡bbwmb, †K¬vi‡UUªvmvBwK¬b, UvB‡jvwmb BZ¨vw`i NbZ¡ evqexq 

c×wZ e¨envi K‡i 54% †_‡K 99% ch©šÍ n«vm Kivi bwRi i‡q‡Q| mv¤úªwZK eQi¸‡jv‡Z cÖhyw³i A‡bK DbœwZ 

mvwaZ n‡q‡Q Ges mvdj¨RbK fv‡e evqexq c×wZ e¨envi K‡i Gw›Uev‡qvwUK RvZxq e‡R©¨i wUªU‡g›U Kiv n‡”Q| 

wb‡¤œ G RvZxq wKQz c×wZi eY©bv †`qv n‡jvt

mvaviYZ G c×wZi ZvcgvÎv 35 wWMÖx‡Z wbqš¿b Kiv nq| G c×wZ Pvjy Ki‡Z Av‡bK mg‡qi cÖ‡qvRb nq|  

`vbv`vi ¯øvR MVb n‡Z cÖvq 2-8 gvm mgq jv‡M hv G c×wZi cÖavb Amyweav|

 

Figure: Anaerobic digestion processes

(ii) Aevqexq Pzwjø c×wZ (Anaerobic sequencing reactor) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb wUªU‡g›U Kivi Rb¨ GB Pywjø c×wZ AwZ-D”P nv‡i wUªU‡g›U 

Ki‡Z mÿg| G cÖwµqv PviwU †d‡Ri gva¨‡g m¤úbœ nq- wdW, evqexq wewµqv, †m‡Uwjs Ges wWK¨v‡›Ukb| 

cÖ_g av‡c AbeiZ Gw›Uev‡qvwUK mg„× eR©¨ Rj wdW wn‡m‡e †`qv nq| G c×wZ‡Z evdvi `ªeb †hvM K‡i 

pH 6.8 †_‡K 7.2 Gi g‡a¨ wbqš¿b Kiv nq|

(iii) Aevqexq †gg‡eªb c×wZ (Anaerobic membrane bioreactor) 
Aevqexq †gg‡eªb c×wZ‡Z GKwU ev‡qvwi‡q±i e¨envi Kiv nq| ev‡qvwi‡q±iwU Ggbfv‡e mwbœ‡ewkZ Kiv 

nq hv‡Z Aevqexq WvB‡Rkb cÖwµqv I †gg‡eªb c„_KxKiY c×wZ Gw›Uev‡qvwUK wUªU‡g‡›U GKB mv‡_ KvR 

K‡i| †gg‡eªb ev‡qvwi‡q±i Gi g‡a¨ mwµq ̄ øvR ̀ ~lK‡K AwaK mgq a‡i iv‡L hvi d‡j ̀ ~l‡Ki wW‡MÖ‡Wkb 

Z¡ivwš^Z nq|

M) wbwg©Z Rjvf‚wg c×wZ (Constructed Wetlands) 
wbwg©Z Rjvf‚wg Gw›Uev‡qvwU‡Ki Rb¨ GKwU Ab¨Zg c×wZ n‡”Q eR©¨Rj wUªU‡g›U c×wZ| wbwg©Z Rjvf‚wgi  AvqZb 

hZ eo n‡e ZZ Gi Kvh©KvwiZv e„w× cvq| Rjvf‚wg¸‡jv cÖvK…wZK Dcv‡q AbyRxe, MvQ, jZv-cvZv, m~hv©‡jvK 

BZ¨vw`i mvnv‡h¨ ÿwZKi Jla ev Gw›Uev‡qvwU‡Ki fv½b ev wbt‡kl n‡Z we‡kl f‚wgKv cvjb K‡i| D`vniY ¯^iæc 

ejv hvq, mvjdvwg_·v‡Rvj Ges mvjdvcvBwiwWb RvZxq Gw›Uev‡qvwUK ¸‡jv wbwg©Z Rjvf‚wg e¨envi K‡i mdjfv‡e 

AcmviY Kiv m¤¢e n‡q‡Q|

(2) ‡fŠZ c×wZ (Physical methods) 
Gw›Uev‡qvwUK I Gw›Uev‡qvwUK cÖwZ‡ivax wRb/e¨vw±wiqv mg„× eR©¨‡K wUªU‡g›U Kivi Rb¨ ˆRe I ivmvqwbK c×wZi 

cvkvcvwk wKQz Kvh©Kix ‡fŠZ c×wZ i‡q‡Q| wb‡¤œ mswÿßiæ‡c wewfbœ †fŠZ c×wZ¸‡jv Zz‡j aiv n‡jvt

Dc‡Rjv cÖvwYm¤ú` `ßi I †f‡Uwibvwi nvmcvZvj KZ…©c‡ÿi f‚wgKv

1. cÖvwYm¤ú` Awa`ßi cï-cvwLi Lvgvi Ges †f‡Uwibvwi nvmcvZvjmg~‡n Gw›UgvB‡µvweqvj Jla wbivc` 

wWm‡cvRvj gwbUwis wbwðZ Ki‡e|

2. Gw›UgvB‡µvweqvj Jla Gi h_vh_ e¨envi Ges Gw›UgvB‡µvweqvj e‡R©¨i h_vh_ wb®úwË wel‡q 

m‡PZbZvg~jK mfv/ cÖwkÿ‡Yi e¨e¯’v Ki‡e|

3. Lvgvi cwi`k©‡bi mgq DLS, BLRI Gw›UgvB‡µvweqvj Jla Gi wWm‡cvRvj †iwR÷vi †PK Ki‡e| 

Gqvi‡cvU©, wm-‡cvU©, j¨vÛ †cvU© KZ©„c‡ÿi f‚wgKv

1. wewfbœ eW©vi Gwiqv n‡Z AvMZ RãK…Z, bó n‡q hvIqv, Ae¨eüZ Gw›UgvB‡µvweqvj Jla Avjv`vfv‡e 

†Kvqv‡ibUvBb K‡i ivL‡Z n‡e Ges Jla cÖkvmb Awa`ßi‡K AewnZ Ki‡Z n‡e|

2. Jla cÖkvmb Awa`ß‡ii Kg©KZ©vMY †Kvqv‡iUvBb K‡i ivLv RãK…Z, bó n‡q hvIqv, Ae¨eüZ 

Gw›UgvB‡µvweqvj Jla BÝ‡cKkb K‡i wmjMvjv K‡i †`‡eb| hv Gqvi‡cvU©, wm-‡cvU©, j¨vÛ †cvU© KZ©„cÿ 

Bbwmbv‡iU‡ii gva¨‡g aŸsm Ki‡e|

wmwU Ki‡cv‡ikb Gi f‚wgKv

1. †gqv‡`vËxY©, bó n‡q hvIqv Gw›UgvB‡µvweqvj Jlamg~n cwi‡e‡k †hgb, gvwU‡Z, cvwb‡Z, Wv÷web 

BZ¨vw`‡Z †djv hv‡e bv, wmwU Ki‡cv‡ik‡bi gqjvi mv‡_ †djv hv‡e bv Ges †Lvjv cwi‡e‡k cywi‡q †djv 

hv‡e bv| wmwU Ki‡cv‡ik‡bi gqjv msMÖnKvixMY gqjv msiÿ‡Yi mgq †gqv‡`vËxY©, bó n‡q hvIqv 

Gw›UgvB‡µvweqvj Jlamg~n Avjv`vfv‡e msMÖn Ki‡e Ges Bbwmbv‡iU‡ii gva¨‡g aŸs‡mi e¨e¯’v Ki‡e|

         
‡W‡fjc‡g›U cvU©bvi‡`i f‚wgKv

Gw›UgvB‡µvweqvj Jl‡ai wWm‡cvRvj wbwðZKi‡Y MvBW jvBbwU‡Z wewfbœ c×wZ, bZzb bZzb wewfbœ avibvi cÖeZ©b 

Kiv n‡q‡Q| †hgb, Bbwmiv‡bkb c×wZ, dvg©vwmDwUK¨vj e‡R©¨ Gw›UgvB‡µvweqvj †iwmwWD mvwf©j¨vÝ BZ¨vw` 

welqvw` ev¯Íevq‡b h_vh_ cÖwkÿY, †UKwbK¨vj I Avw_©K mnvqZv cÖ‡qvRb| G‡ÿ‡Î miKvix Ges †emiKvix mnvqZv 

I mn‡hvwMZv cÖ‡qvRb| WHO, FAO, WOAH, Fleming Fund, JICA, UKAID, WaterAid  mn wewfbœ 

†W‡fjc‡g›U cvU©bviiv we‡kl f~wgKv ivL‡Z cv‡i|
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ATC CODE NAME 

A ALIMENTARY TRACT AND METABOLISM 

A07 

ANTIDIARRHEALS, INTESTINAL 

ANTIINFLAMMATORY/ANTIINFECTIVE AGENTS 

A07A INTESTINAL ANTI-INFECTIVES 

A07AA Antibiotics 

A07AA01 neomycin

A07AA02 nystatin 

A07AA03 natamycin 

A07AA04 streptomycin 

A07AA05 polymyxin B 

A07AA06 paromomycin 

A07AA07 amphotericin B 

A07AA08 kanamycin 

A07AA09 vancomycin 

A07AA10 colistin 

A07AA11 rifaximin 

A07AA12 fidaxomicin 

A07AA13 rifamycin

A07AA51 neomycin, combinations 

A07AA54 streptomycin, combinations 

D DERMATOLOGICALS 

D01 ANTIFUNGALS FOR DERMATOLOGICAL USE 

D01B ANTIFUNGALS FOR SYSTEMIC USE 

D01BA Antifungals for systemic use 

D01BA01 griseofulvin 

D01BA02  terbinafine 

D01BA03 fosravuconazole 

J ANTIINFECTIVES FOR SYSTEMIC USE 

J01 ANTIBACTERIALS FOR SYSTEMIC USE 

cwiwkó-3 Gw›UgvB‡µvweqvj Jla Gi ZvwjKv [20]
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ATC CODE NAME   

J01A TETRACYCLINES 

J01AA Tetracyclines 

J01AA01 demeclocycline 

J01AA02 doxycycline 

J01AA03 chlortetracycline 

J01AA04 lymecycline 

J01AA05 metacycline 

J01AA06 oxytetracycline 

J01AA07 tetracycline 

J01AA08 minocycline 

J01AA09 rolitetracycline 

J01AA10 penimepicycline 

J01AA11 clomocycline 

J01AA12 tigecycline 

J01AA13 eravacycline 

J01AA14 sarecycline 

J01AA15 omadacycline 

J01AA20 combinations of tetracyclines 

J01AA56 oxytetracycline, combinations 

J01B AMPHENICOLS 

J01BA Amphenicols 

J01BA01 chloramphenicol 

J01BA02 thiamphenicol 

J01BA52 thiamphenicol, combinations 

J01C BETA-LACTAM ANTIBACTERIALS, PENICILLINS 

J01CA Penicillins with extended spectrum 

J01CA01 ampicillin 

J01CA02 pivampicillin 
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J01CA03 carbenicillin 

J01CA04 amoxicillin 

J01CA05 carindacillin 

J01CA06 bacampicillin 

J01CA07 epicillin 

J01CA08 pivmecillinam 

J01CA09 azlocillin 

J01CA10 mezlocillin 

J01CA11 mecillinam 

J01CA12 piperacillin 

J01CA13 ticarcillin 

J01CA14 metampicillin 

J01CA15 talampicillin 

J01CA16 sulbenicillin 

J01CA17 temocillin 

J01CA18 hetacillin 

J01CA19 aspoxicillin 

J01CA20 combinations 

J01CA51 ampicillin, combinations 

J01CE Beta-lactamase sensitive penicillins 

J01CE01 benzylpenicillin 

J01CE02 phenoxymethylpenicillin 

J01CE03 propicillin 

J01CE04 azidocillin 

J01CE05 pheneticillin 

J01CE06 penamecillin 

J01CE07 clometocillin 

J01CE08 benzathine benzylpenicillin 

J01CE09 procaine benzylpenicillin 

 

ATC CODE NAME 
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J01CE10 benzathine phenoxymethylpenicillin 

J01CE30 combinations 

J01CF Beta-lactamase resistant penicillins 

J01CF01 dicloxacillin 

J01CF02 cloxacillin 

J01CF03 meticillin 

J01CF04 oxacillin 

J01CF05 flucloxacillin 

J01CF06 nafcillin 

J01CG Beta-lactamase inhibitors 

J01CG01 sulbactam 

J01CG02 tazobactam 

J01CR Combinations of penicillins, incl. beta-lactamase inhibitors 

J01CR01 ampicillin and beta-lactamase inhibitor 

J01CR02 amoxicillin and beta-lactamase inhibitor 

J01CR03 ticarcillin and beta-lactamase inhibitor 

J01CR04 sultamicillin 

J01CR05 piperacillin and beta-lactamase inhibitor 

J01CR50 combinations of penicillins 

J01D OTHER BETA-LACTAM ANTIBACTERIALS 

J01DB First-generation cephalosporins 

J01DB01 cefalexin 

J01DB02 cefaloridine 

J01DB03 cefalotin 

J01DB04 cefazolin 

J01DB05 cefadroxil 

J01DB06 cefazedone 

J01DB07 cefatrizine 

J01DB08 cefapirin 

 

ATC CODE NAME 
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J01DB09 cefradine 

J01DB10 cefacetrile 

J01DB11 cefroxadine 

J01DB12 ceftezole 

J01DC Second-generation cephalosporins 

J01DC01 cefoxitin 

J01DC02 cefuroxime 

J01DC03 cefamandole 

J01DC04 cefaclor 

J01DC05 cefotetan 

J01DC06 cefonicid 

J01DC07 cefotiam 

J01DC08 loracarbef 

J01DC09 cefmetazole 

J01DC10 cefprozil 

J01DC11 ceforanide 

J01DC12 cefminox 

J01DC13 cefbuperazone 

J01DC14 flomoxef 

J01DD Third-generation cephalosporins 

J01DD01 cefotaxime 

J01DD02 ceftazidime 

J01DD03 cefsulodin 

J01DD04 ceftriaxone 

J01DD05 cefmenoxime 

J01DD06 latamoxef 

J01DD07 ceftizoxime 

J01DD08 cefixime 

J01DD09 cefodizime 

 

ATC CODE NAME 
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J01DD10 cefetamet 

J01DD11 cefpiramide 

J01DD12 cefoperazone 

J01DD13 cefpodoxime 

J01DD14 ceftibuten 

J01DD15 cefdinir 

J01DD16 cefditoren 

J01DD17 cefcapene 

J01DD18 cefteram 

J01DD51 cefotaxime and beta-lactamase inhibitor 

J01DD52 ceftazidime and beta-lactamase inhibitor 

J01DD54 ceftriaxone, combinations 

J01DD62 cefoperazone and beta-lactamase inhibitor 

J01DD63 ceftriaxone and beta-lactamase inhibitor 

J01DD64 cefpodoxime and beta-lactamase inhibitor 

J01DE Fourth-generation cephalosporins 

J01DE01 cefepime 

J01DE02 cefpirome 

J01DE03 cefozopran 

J01DF Monobactams 

J01DF01 aztreonam 

J01DF02 carumonam 

J01DH Carbapenems 

J01DH02 meropenem 

J01DH03 ertapenem 

J01DH04 doripenem 

J01DH05 biapenem 

J01DH06 tebipenem pivoxil 

J01DH51 imipenem and cilastatin 

 

ATC CODE NAME 
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J01DH52 meropenem and vaborbactam 

J01DH55 panipenem and betamipron 

J01DH56 imipenem, cilastatin and relebactam 

J01DI Other cephalosporins and penems 

J01DI01 ceftobiprole medocaril 

J01DI02 ceftaroline fosamil 

J01DI03 faropenem 

J01DI04 cefiderocol 

J01DI54 ceftolozane and beta-lactamase inhibitor 

J01E SULFONAMIDES AND TRIMETHOPRIM 

J01EA Trimethoprim and derivatives 

J01EA01 trimethoprim 

J01EA02 brodimoprim 

J01EA03 iclaprim 

J01EB Short-acting sulfonamides 

J01EB01 sulfaisodimidine 

J01EB02 sulfamethizole 

J01EB03 sulfadimidine 

J01EB04 sulfapyridine 

J01EB05 sulfafurazole 

J01EB06 sulfanilamide 

J01EB07 sulfathiazole 

J01EB08 sulfathiourea 

J01EB20 combinations 

J01EC Intermediate-acting sulfonamides 

J01EC01 sulfamethoxazole 

J01EC02 sulfadiazine 

J01EC03 sulfamoxole 

J01EC20 combinations 

 

ATC CODE NAME 
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J01FA08 troleandomycin 

J01FA09 clarithromycin 

J01FA10 azithromycin 

J01FA11 miocamycin 

J01FA12 rokitamycin 

J01FA13 dirithromycin 

J01FA14 flurithromycin 

J01FA15 telithromycin 

J01FA16 solithromycin 

J01FF Lincosamides 

J01FF01 clindamycin 

J01FF02 lincomycin 

J01FG Streptogramins 

J01FG01 pristinamycin 

J01FG02 quinupristin/dalfopristin 

J01G AMINOGLYCOSIDE ANTIBACTERIALS 

J01GA Streptomycins 

J01GA01 streptomycin 

J01GA02 streptoduocin 

J01GB Other aminoglycosides 

J01GB01 tobramycin 

J01GB03 gentamicin 

J01GB04 kanamycin 

J01GB05 neomycin 

J01GB06 amikacin 

J01GB07 netilmicin 

J01GB08 sisomicin 

J01GB09 dibekacin 

J01GB10 ribostamycin 

 

ATC CODE NAME 
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J01GB11 isepamicin 

J01GB12 arbekacin 

J01GB13 bekanamycin 

J01GB14 plazomicin 

J01M QUINOLONE ANTIBACTERIALS 

J01MA Fluoroquinolones 

J01MA01 ofloxacin 

J01MA02 ciprofloxacin 

J01MA03 pefloxacin 

J01MA04 enoxacin 

J01MA05 temafloxacin 

J01MA06 norfloxacin 

J01MA07 lomefloxacin 

J01MA08 fleroxacin 

J01MA09 sparfloxacin 

J01MA10 rufloxacin 

J01MA11 grepafloxacin 

J01MA12 levofloxacin 

J01MA13 trovafloxacin 

J01MA14 moxifloxacin 

J01MA15 gemifloxacin 

J01MA16 gatifloxacin 

J01MA17 prulifloxacin 

J01MA18 pazufloxacin 

J01MA19 garenoxacin 

J01MA21 sitafloxacin 

J01MA22 tosufloxacin 

J01MA23 delafloxacin 

J01MA24 levonadifloxacin 

 

ATC CODE NAME 



c„ôv| 52

J01MA25 lascufloxacin 

J01MB Other quinolones 

J01MB01 rosoxacin 

J01MB02 nalidixic acid 

J01MB03 piromidic acid 

J01MB04 pipemidic acid 

J01MB05 oxolinic acid 

J01MB06 cinoxacin 

J01MB07 flumequine 

J01MB08 nemonoxacin 

J01R COMBINATIONS OF ANTIBACTERIALS 

J01RA Combinations of antibacterials 

J01RA01 penicillins, combinations with other antibacterials 

J01RA02
 

sulfonamides, combinations with other antibacterials (excl. 
trimethoprim) 

J01RA03 cefuroxime and metronidazole 

J01RA04 spiramycin and metronidazole 

J01RA05 levofloxacin and ornidazole 

J01RA06 cefepime and amikacin 

J01RA07 azithromycin, fluconazole and secnidazole 

J01RA08 tetracycline and oleandomycin 

J01RA09 ofloxacin and ornidazole 

J01RA10 ciprofloxacin and metronidazole 

J01RA11 ciprofloxacin and tinidazole 

J01RA12 ciprofloxacin and ornidazole 

J01RA13 norfloxacin and tinidazole 

J01RA14 norfloxacin and metronidazole 

J01RA15 cefixime and ornidazole 

J01X OTHER ANTIBACTERIALS 

 

ATC CODE NAME 



J01XA Glycopeptide antibacterials 

J01XA01 vancomycin 

J01XA02 teicoplanin 

J01XA03 telavancin 

J01XA04 dalbavancin 

J01XA05 oritavancin 

J01XB Polymyxins 

J01XB01 colistin 

J01XB02 polymyxin B 

J01XC Steroid antibacterials 

J01XC01 fusidic acid 

J01XD Imidazole derivatives 

J01XD01 metronidazole 

J01XD02 tinidazole 

J01XD03 ornidazole 

J01XE Nitrofuran derivatives 

J01XE01 nitrofurantoin 

J01XE02 nifurtoinol 

J01XE03 furazidin 

J01XE51 nitrofurantoin, combinations 

J01XX Other antibacterials 

J01XX01 fosfomycin 

J01XX02 xibornol 

J01XX03 clofoctol 

J01XX04 spectinomycin 

J01XX05 methenamine 

J01XX06 mandelic acid 

J01XX07 nitroxoline 

J01XX08 linezolid 
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J01XX09 daptomycin 

J01XX10 bacitracin 

J01XX11 tedizolid 

J01XX12 lefamulin 

J02 ANTIMYCOTICS FOR SYSTEMIC USE 

J02A ANTIMYCOTICS FOR SYSTEMIC USE 

J02AA Antibiotics 

J02AA01 amphotericin B 

J02AA02 hachimycin 

J02AB Imidazole derivatives 

J02AB01 miconazole 

J02AB02 ketoconazole 

J02AC Triazole and tetrazole derivatives 

J02AC01 fluconazole 

J02AC02 itraconazole 

J02AC03 voriconazole 

J02AC04 posaconazole 

J02AC05 isavuconazole 

J02AC06 oteseconazole 

J02AX Other antimycotics for systemic use 

J02AX01 flucytosine 

J02AX04 caspofungin 

J02AX05 micafungin 

J02AX06 anidulafungin 

J04 ANTIMYCOBACTERIALS 

J04A DRUGS FOR TREATMENT OF TUBERCULOSIS 

J04AA Aminosalicylic acid and derivatives 

J04AA01 4-aminosalicylic acid 

J04AA02 sodium aminosalicylate 

 

ATC CODE NAME 
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ATC CODE NAME 

J04AA03 calcium aminosalicylate 

J04AB Antibiotics 

J04AB01 cycloserine 

J04AB02 rifampicin 

J04AB03 rifamycin 

J04AB04 rifabutin 

J04AB05 rifapentine 

J04AB06 enviomycin 

J04AB30 capreomycin 

J04AC Hydrazides 

J04AC01 isoniazid 

J04AC51 isoniazid, combinations 

J04AD Thiocarbamide derivatives 

J04AD01 protionamide 

J04AD02 tiocarlide 

J04AD03 ethionamide 

J04AK Other drugs for treatment of tuberculosis 

J04AK01 pyrazinamide 

J04AK02 ethambutol 

J04AK03 terizidone 

J04AK04 morinamide 

J04AK05 bedaquiline 

J04AK06 delamanid 

J04AK07 thioacetazone 

J04AK08 pretomanid 

J04AM Combinations of drugs for treatment of tuberculosis 

J04AM01 streptomycin and isoniazid 

J04AM02 rifampicin and isoniazid 

J04AM03 ethambutol and isoniazid 
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J04AM04 thioacetazone and isoniazid 

J04AM05 rifampicin, pyrazinamide and isoniazid 

J04AM06 rifampicin, pyrazinamide, ethambutol and isoniazid 

J04AM07 rifampicin, ethambutol and isoniazid 

J04AM08 isoniazid, sulfamethoxazole, trimethoprim and pyridoxine 

J04B DRUGS FOR TREATMENT OF LEPRA 

J04BA Drugs for treatment of lepra 

J04BA01 clofazimine 

J04BA02 dapsone 

J04BA03 aldesulfone sodium 

J05 ANTIVIRALS FOR SYSTEMIC USE 

J05A DIRECT ACTING ANTIVIRALS 

J05AA Thiosemicarbazones 

J05AA01 metisazone 

J05AB 

Nucleosides and nucleotides excl. reverse transcriptase 

inhibitors 

J05AB01 aciclovir 

J05AB02 idoxuridine 

J05AB03 vidarabine 

J05AB06 ganciclovir 

J05AB09 famciclovir 

J05AB11 valaciclovir 

J05AB12 cidofovir 

J05AB13 penciclovir 

J05AB14 valganciclovir 

J05AB15 brivudine 

J05AB16 remdesivir 

J05AB17 brincidofovir 

J05AC Cyclic amines 
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J05AC02 rimantadine 

J05AC03 tromantadine 

J05AD Phosphonic acid derivatives 

J05AD01 foscarnet 

J05AD02 fosfonet 

J05AE Protease inhibitors 

J05AE01 saquinavir 

J05AE02 indinavir 

J05AE03 ritonavir 

J05AE04 nelfinavir 

J05AE05 amprenavir 

J05AE07 fosamprenavir 

J05AE08 atazanavir 

J05AE09 tipranavir 

J05AE10 darunavir 

J05AF Nucleoside and nucleotide reverse transcriptase inhibitors 

J05AF01 zidovudine 

J05AF02 didanosine 

J05AF03 zalcitabine 

J05AF04 stavudine 

J05AF05 lamivudine 

J05AF06 abacavir 

J05AF07 tenofovir disoproxil 

J05AF08 adefovir dipivoxil 

J05AF09 emtricitabine 

J05AF10 entecavir 

J05AF11 telbivudine 

J05AF12 clevudine 

J05AF13 tenofovir alafenamide 
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J05AG Non-nucleoside reverse transcriptase inhibitors 

J05AG01 nevirapine 

J05AG02 delavirdine 

J05AG03 efavirenz 

J05AG04 etravirine 

J05AG05 rilpivirine 

J05AG06 doravirine 

J05AH Neuraminidase inhibitors 

J05AH01 zanamivir 

J05AH02 oseltamivir 

J05AH03 peramivir 

J05AH04 laninamivir 

J05AJ Integrase inhibitors 

J05AJ01 raltegravir 

J05AJ02 elvitegravir 

J05AJ03 dolutegravir 

J05AJ04 cabotegravir 

J05AP Antivirals for treatment of HCV infections 

J05AP01 ribavirin 

J05AP02 telaprevir 

J05AP03 boceprevir 

J05AP04 faldaprevir 

J05AP05 simeprevir 

J05AP06 asunaprevir 

J05AP07 daclatasvir 

J05AP08 sofosbuvir 

J05AP09 dasabuvir 

J05AP10 elbasvir 

J05AP11 grazoprevir 
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J05AP12 coblopasvir 

J05AP51 sofosbuvir and ledipasvir 

J05AP52 dasabuvir, ombitasvir, paritaprevir and ritonavir 

J05AP53 ombitasvir, paritaprevir and ritonavir 

J05AP54 elbasvir and grazoprevir 

J05AP55 sofosbuvir and velpatasvir 

J05AP56 sofosbuvir, velpatasvir and voxilaprevir 

J05AP57 glecaprevir and pibrentasvir 

J05AP58 daclatasvir, asunaprevir and beclabuvir 

J05AR Antivirals for treatment of HIV infections, combinations 

J05AR01 zidovudine and lamivudine 

J05AR02 lamivudine and abacavir 

J05AR03 tenofovir disoproxil and emtricitabine 

J05AR04 zidovudine, lamivudine and abacavir 

J05AR05 zidovudine, lamivudine and nevirapine 

J05AR06 emtricitabine, tenofovir disoproxil and efavirenz 

J05AR07 stavudine, lamivudine and nevirapine 

J05AR08 emtricitabine, tenofovir disoproxil and rilpivirine 

J05AR09 emtricitabine, tenofovir disoproxil, elvitegravir and cobicistat 

J05AR10 lopinavir and ritonavir 

J05AR11 lamivudine, tenofovir disoproxil and efavirenz 

J05AR12 lamivudine and tenofovir disoproxil 

J05AR13 lamivudine, abacavir and dolutegravir 

J05AR14 darunavir and cobicistat 

J05AR15 atazanavir and cobicistat 

J05AR16 lamivudine and raltegravir 

J05AR17 emtricitabine and tenofovir alafenamide 

J05AR18 emtricitabine, tenofovir alafenamide, elvitegravir and cobicistat 

J05AR19 emtricitabine, tenofovir alafenamide and rilpivirine 
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J05AR20 emtricitabine, tenofovir alafenamide and bictegravir 

J05AR21 dolutegravir and rilpivirine 

J05AR22 emtricitabine, tenofovir alafenamide, darunavir and cobicistat 

J05AR23 atazanavir and ritonavir 

J05AR24 lamivudine, tenofovir disoproxil and doravirine 

J05AR25 lamivudine and dolutegravir 

J05AR26 darunavir and ritonavir 

J05AR27 lamivudine, tenofovir disoproxil and dolutegravir 

J05AX Other antivirals 

J05AX01 moroxydine 

J05AX02 lysozyme 

J05AX05 inosine pranobex 

J05AX06 pleconaril 

J05AX07 enfuvirtide 

J05AX09 maraviroc 

J05AX10 maribavir 

J05AX13 umifenovir 

J05AX17 enisamium iodide 

J05AX18 letermovir 

J05AX19 tilorone 

J05AX21 pentanedioic acid imidazolyl ethanamide 

J05AX23 ibalizumab 

J05AX24 tecovirimat 

J05AX25 baloxavir marboxil 

J05AX26 amenamevir 

J05AX27 favipiravir 

J05AX28 bulevirtide 

J05AX29 fostemsavir 

J05AX31 lenacapavir 
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P 

ANTIPARASITIC PRODUCTS, INSECTICIDES AND 

REPELLENTS 

P01 ANTIPROTOZOALS 

P01A 

AGENTS AGAINST AMOEBIASIS AND OTHER 

PROTOZOAL DISEASES 

P01AB Nitroimidazole derivatives 

P01AB01 metronidazole 

P01AB02 tinidazole 

P01AB03 ornidazole 

P01AB04 azanidazole 

P01AB05 propenidazole 

P01AB06 nimorazole 

P01AB07 secnidazole 

P01AB51 metronidazole and furazolidone 

P01AB52 metronidazole and diloxanide 

P01B ANTIMALARIALS 

P01BA Aminoquinolines 

P01BA01 chloroquine 

P01BA02 hydroxychloroquine 

P01BA03 primaquine 

P01BA06 amodiaquine 

P01BA07 tafenoquine 

P01BB Biguanides 

P01BB01 proguanil 

P01BB02 cycloguanil embonate 

P01BB51 proguanil and atovaquone 

P01BB52 chloroquine and proguanil 

P01BC Methanolquinolines 

P01BC01 quinine 
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P01BC02 mefloquine 

P01BD Diaminopyrimidines 

P01BD01 pyrimethamine 

P01BD51 pyrimethamine, combinations 

P01BE Artemisinin and derivatives, plain 

P01BE01 artemisinin 

P01BE02 artemether 

P01BE03 artesunate 

P01BE04 artemotil 

P01BE05 artenimol 

P01BF Artemisinin and derivatives, combinations 

P01BF01 artemether and lumefantrine 

P01BF02 artesunate and mefloquine 

P01BF03 artesunate and amodiaquine 

P01BF04 artesunate, sulfalene and pyrimethamine 

P01BF05 artenimol and piperaquine 

P01BF06 artesunate and pyronaridine 

P01BF07 artemisinin and piperaquine 

P01BF08 artemisinin and naphthoquine 

P01BF09 artesunate, sulfadoxine and pyrimethamine 

P01BX Other antimalarials 

P01BX01 halofantrine 

P01BX02 arterolane and piperaquine 
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cwiwkó-4: WHO AWaRe Classification of Antibiotics
(2021 †gvZv‡eK) [21] Access Group Gi Gw›Uev‡qvwU‡Ki ZvwjKv:

 

1.  Amikacin Aminoglycosides J01GB06 

2.  Amoxicillin Penicillins J01CA04 

3.  Amoxicillin/clavulanic-acid Beta-lactam/beta-lactamase-inhibitor J01CR02 

4.  Ampicillin Penicillins J01CA01  

5.  Ampicillin/sulbactam Beta-lactam/beta-lactamase-inhibitor J01CR01 

6.  Azidocillin Penicillins  J01CE04 

7.  Bacampicillin Penicillins  J01CA06 

8.  Benzathine-benzylpenicillin Penicillins J01CE08 

9.  Benzylpenicillin Penicillins J01CE01 

10.  Brodimoprim Trimethoprim-derivatives J01EA02 

11.  Cefacetrile First-generation-cephalosporins J01DB10 

12.  Cefadroxil First-generation-cephalosporins J01DB05 

13.  Cefalexin First-generation-cephalosporins J01DB01 

14.  Cefaloridine First-generation-cephalosporins J01DB02 

15.  Cefalotin First-generation-cephalosporins J01DB03 

16.  Cefapirin First-generation-cephalosporins J01DB08 

17.  Cefatrizine First-generation-cephalosporins J01DB07 

18.  Cefazedone First-generation-cephalosporins J01DB06 

19.  Cefazolin First-generation-cephalosporins J01DB04 

20.  Cefradine First-generation-cephalosporins J01DB09 

21.  Cefroxadine First-generation-cephalosporins J01DB11 

22.  Ceftezole First-generation-cephalosporins J01DB12 

23.  Chloramphenicol Amphenicols J01BA01 

24.  Clindamycin Lincosamides J01FF01 

25.  Clometocillin Penicillins  J01CE07 

26.  Cloxacillin Penicillins J01CF02 

27.  Dicloxacillin Penicillins  J01CF01 

28.  Doxycycline Tetracyclines J01AA02 

29.  Epicillin Penicillins  J01CA07 

SI.No Antibiotic Class ATC code 
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30 Flucloxacillin Penicillins  J01CF05 

31 Furazidin Nitrofuran derivatives J01XE03 

32 Gentamicin Aminoglycosides J01GB03 

33 Hetacillin Penicillins  J01CA18 

34 Mecillinam Penicillins  J01CA11 

35 Metampicillin Penicillins  J01CA14 

36 Meticillin Penicillins  J01CF03 

37 Metronidazole_IV Imidazoles J01XD01 

38 Metronidazole_oral Imidazoles P01AB01 

39 Nafcillin Penicillins  J01CF06 

40 Nifurtoinol Nitrofuran derivatives J01XE02 

41 Nitrofurantoin Nitrofuran-derivatives J01XE01 

42 Ornidazole_IV Imidazoles J01XD03 

43 Ornidazole_oral Imidazoles P01AB03 

44 Oxacillin Penicillins  J01CF04 

45 Penamecillin Penicillins  J01CE06 

46 Phenoxymethylpenicillin Penicillins J01CE02 

47 Pivampicillin Penicillins  J01CA02 

48 Pivmecillinam Penicillins  J01CA08 

49 Procaine-benzylpenicillin Penicillins J01CE09 

50 Propicillin Penicillins  J01CE03 

51 Secnidazole Imidazoles P01AB07 

52 Spectinomycin Aminocyclitols J01XX04 

53 Sulbactam Beta-lactamase-inhibitors J01CG01 

54 Sulfadiazine  Sulfonamides J01EC02 

55 Sulfadiazine/tetroxoprim
 

Sulfonamide-trimethoprim-
combinations

 
J01EE06

 

56 Sulfadiazine/trimethoprim
 

Sulfonamide-trimethoprim-
combinations

 
J01EE02

 

 

SI.No Antibiotic Class ATC code 
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57 Sulfadimethoxine Sulfonamides J01ED01 

58 Sulfadimidine Sulfonamides J01EB03 

59 Sulfadimidine/trimethoprim
 

Sulfonamide-trimethoprim-
combinations 

J01EE05
 

60 Sulfafurazole Sulfonamides  J01EB05 

61 Sulfaisodimidine Sulfonamides J01EB01 

62 Sulfalene Sulfonamides J01ED02 

63 Sulfamazone Sulfonamides J01ED09 

64 Sulfamerazine Sulfonamides J01ED07 

65 Sulfamerazine/trimethoprim
 

Sulfonamide-trimethoprim-
combinations J01EE07 

66 Sulfamethizole Sulfonamides J01EB02 

67 Sulfamethoxazole  Sulfonamides J01EC01 

68 Sulfamethoxazole/trimethoprim
 

Sulfonamide-trimethoprim-
combinations 

J01EE01
 

69 Sulfamethoxypyridazine Sulfonamides J01ED05 

70 Sulfametomidine Sulfonamides J01ED03 

71 Sulfametoxydiazine Sulfonamides J01ED04 

72 Sulfametrole/trimethoprim

 

Sulfonamide-trimethoprim-
combinations

 
J01EE03

 
73 Sulfamoxole 

 
Sulfonamides

 
J01EC03

 
74

 
Sulfamoxole/trimethoprim Sulfonamide-trimethoprim-combinations

 

J01EE04

 
75

 

Sulfanilamide

 

Sulfonamides

 

J01EB06

 
76

 

Sulfaperin

 

Sulfonamides

 

J01ED06

 
77

 

Sulfaphenazole

 

Sulfonamides

 

J01ED08

 
78

 

Sulfapyridine

 

Sulfonamides

 

J01EB04

 
79

 

Sulfathiazole

 

Sulfonamides

 

J01EB07

 
80 Sulfathiourea Sulfonamides J01EB08

SI.No Antibiotic Class ATC code 
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81 Sultamicillin Beta-lactam/beta-lactamase-inhibitor J01CR04 

82 Talampicillin Penicillins  J01CA15 

83 Tetracycline Tetracyclines J01AA07 

84 Thiamphenicol Amphenicols J01BA02 

85 Tinidazole_IV Imidazoles J01XD02 

86 Tinidazole_oral Imidazoles P01AB02 

87 Trimethoprim Trimethoprim-derivatives J01EA01 
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1.  Arbekacin Aminoglycosides J01GB12 

2.  Aspoxicillin Penicillins  J01CA19 

3.  Azithromycin Macrolides J01FA10 

4.  Azlocillin Penicillins  J01CA09 

5.  Bekanamycin Aminoglycosides J01GB13 

6.  Biapenem Carbapenems J01DH05 

7.  Carbenicillin Penicillins J01CA03 

8.  Carindacillin Penicillins J01CA05 

9.  Cefaclor Second-generation-cephalosporins J01DC04 

10.  Cefamandole Second-generation-cephalosporins J01DC03 

11.  Cefbuperazone Second-generation-cephalosporins J01DC13 

12.  Cefcapene-pivoxil Third-generation-cephalosporins J01DD17 

13.  Cefdinir Third-generation-cephalosporins J01DD15 

14.  Cefditoren-pivoxil Third-generation-cephalosporins J01DD16 

15.  Cefepime Fourth-generation-cephalosporins J01DE01 

16.  Cefetamet-pivoxil Third-generation-cephalosporins J01DD10 

17.  Cefixime Third-generation-cephalosporins J01DD08 

18.  Cefmenoxime Third-generation-cephalosporins J01DD05 

19.  Cefmetazole Second-generation-cephalosporins J01DC09 

20.  Cefminox Second-generation-cephalosporins J01DC12 

21.  Cefodizime Third-generation-cephalosporins J01DD09 

22.  Cefonicid Second-generation-cephalosporins J01DC06 

23.  Cefoperazone Third-generation-cephalosporins J01DD12 

24.  Ceforanide Second-generation-cephalosporins J01DC11 

25.  Cefoselis Fourth-generation-cephalosporins to be 
assigned

 26.  Cefotaxime Third-generation-cephalosporins J01DD01 

27.  Cefotetan Second-generation-cephalosporins J01DC05 

28.  Cefotiam Second-generation-cephalosporins J01DC07 

SI.No Antibiotic Class ATC code
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28 Cefotiam Second-generation-cephalosporins J01DC07 

29 Cefoxitin Second-generation-cephalosporins J01DC01 

30 Cefozopran Fourth-generation-cephalosporins J01DE03 

31 Cefpiramide Third-generation-cephalosporins J01DD11 

32 Cefpirome Fourth-generation-cephalosporins J01DE02 

33 Cefpodoxime-proxetil Third-generation-cephalosporins J01DD13 

34 Cefprozil Second-generation-cephalosporins J01DC10 

35 Cefsulodin Third-generation-cephalosporins J01DD03 

36 Ceftazidime Third-generation-cephalosporins J01DD02 

37 Cefteram-pivoxil Third-generation-cephalosporins J01DD18 

38 Ceftibuten Third-generation-cephalosporins J01DD14 

39 Ceftizoxime Third-generation-cephalosporins J01DD07 

40 Ceftriaxone Third-generation-cephalosporins J01DD04 

41 Cefuroxime Second-generation-cephalosporins J01DC02 

42 Chlortetracycline Tetracyclines J01AA03 

43 Cinoxacin Quinolones J01MB06 

44 Ciprofloxacin Fluoroquinolones J01MA02 

45 Clarithromycin Macrolides J01FA09 

46 Clofoctol Phenol derivatives J01XX03 

47 Clomocycline Tetracyclines J01AA11 

48 Delafloxacin Fluoroquinolones J01MA23 

49 Demeclocycline Tetracyclines J01AA01 

50 Dibekacin Aminoglycosides J01GB09 

51 Dirithromycin Macrolides J01FA13 

52 Doripenem Carbapenems J01DH04 

53 Enoxacin Fluoroquinolones J01MA04 

54 Ertapenem Carbapenems J01DH03 

55 Erythromycin Macrolides J01FA01 

56 Fidaxomicin Macrolides A07AA12 
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57 Fleroxacin Fluoroquinolones J01MA08 

58 Flomoxef Second-generation-cephalosporins J01DC14 

59 Flumequine Quinolones J01MB07 

60 Flurithromycin Macrolides J01FA14 

61 Fosfomycin_oral Phosphonics J01XX01 

62 Fusidic-acid Steroid antibacterials J01XC01 

63 Garenoxacin Fluoroquinolones J01MA19 

64 Gatifloxacin Fluoroquinolones J01MA16 

65 Gemifloxacin Fluoroquinolones J01MA15 

66 Grepafloxacin Fluoroquinolones J01MA11 

67 Imipenem/cilastatin Carbapenems J01DH51 

68 Isepamicin Aminoglycosides J01GB11 

69 Josamycin Macrolides J01FA07 

70 Kanamycin_IV Aminoglycosides J01GB04 

71 Kanamycin_oral Aminoglycosides A07AA08 

72 Lascufloxacin Fluoroquinolones J01MA25 

73 Latamoxef Third-generation-cephalosporins J01DD06 

74 Levofloxacin Fluoroquinolones J01MA12 

75 Levonadifloxacin Fluoroquinolones J01MA24 

76 Lincomycin Lincosamides J01FF02 

77 Lomefloxacin Fluoroquinolones J01MA07 

78 Loracarbef Second-generation-cephalosporins J01DC08 

79 Lymecycline Tetracyclines J01AA04 

80 Meropenem Carbapenems J01DH02 

81 Metacycline Tetracyclines J01AA05 

82 Mezlocillin Penicillins  J01CA10 

83 Micronomicin Aminoglycosides
 

to be 
assigned

 
84 Midecamycin Macrolides J01FA03 
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85 Minocycline_oral Tetracyclines J01AA08 

86 Miocamycin Macrolides J01FA11 

87 Moxifloxacin Fluoroquinolones J01MA14 

88 Nemonoxacin Quinolones J01MB08 

89 Neomycin_IV Aminoglycosides J01GB05 

90 Neomycin_oral Aminoglycosides A07AA01 

91 Netilmicin Aminoglycosides J01GB07 

92 Norfloxacin Fluoroquinolones J01MA06 

93 Ofloxacin Fluoroquinolones J01MA01 

94 Oleandomycin Macrolides J01FA05 

95 Oxolinic-acid Quinolones J01MB05 

96 Oxytetracycline Tetracyclines J01AA06 

97 Panipenem Carbapenems J01DH55 

98 Pazufloxacin Fluoroquinolones J01MA18 

99 Pefloxacin Fluoroquinolones J01MA03 

100 Penimepicycline Tetracyclines J01AA10 

101 Pheneticillin Penicillins  J01CE05 

102 Pipemidic-acid Quinolones J01MB04 

103 Piperacillin Penicillins  J01CA12 

104 Piperacillin/tazobactam Beta-lactam/beta-lactamase-inhibitor_anti-

pseudomonal 
J01CR05

 

105 Piromidic-acid Quinolones J01MB03 

106 Pristinamycin Streptogramins J01FG01 

107 Prulifloxacin Fluoroquinolones J01MA17 

108 Ribostamycin Aminoglycosides J01GB10 

109 Rifabutin Rifamycins J04AB04 

110 Rifampicin Rifamycins J04AB02 

111 Rifamycin_IV Rifamycins J04AB03 

112 Rifamycin_oral Rifamycins A07AA13 
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113 Rifaximin Rifamycins A07AA11 

114 Rokitamycin Macrolides J01FA12 

115 Rolitetracycline Tetracyclines J01AA09 

116 Rosoxacin Quinolones J01MB01 

117 Roxithromycin Macrolides J01FA06 

118 Rufloxacin Fluoroquinolones J01MA10 

119 Sarecycline Tetracyclines J01AA14 

120 Sisomicin Aminoglycosides J01GB08 

121 Sitafloxacin Fluoroquinolones J01MA21 

122 Solithromycin Macrolides J01FA16 

123 Sparfloxacin Fluoroquinolones J01MA09 

124 Spiramycin Macrolides J01FA02 

125 Streptoduocin Aminoglycosides J01GA02 

126 Streptomycin_IV Aminoglycosides J01GA01 

127 Streptomycin_oral Aminoglycosides A07AA04 

128 Sulbenicillin Penicillins  J01CA16 

129 Tazobactam Beta-lactamase-inhibitors J01CG02 

130 Tebipenem Carbapenems J01DH06 

131 Teicoplanin Glycopeptides J01XA02 

132 Telithromycin Macrolides J01FA15 

133 Temafloxacin Fluoroquinolones J01MA05 

134 Temocillin Penicillins J01CA17 

135 Ticarcillin Penicillins J01CA13 

136 Tobramycin Aminoglycosides J01GB01 

137 Tosufloxacin Fluoroquinolones J01MA22 

138 Troleandomycin Macrolides J01FA08 

139 Trovafloxacin Fluoroquinolones J01MA13 

140 Vancomycin_IV Glycopeptides J01XA01 

141 Vancomycin_oral Glycopeptides A07AA09 

 

SI.No Antibiotic Class ATC code
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SI.No Antibiotic Class ATC code 

1.  Aztreonam Monobactams J01DF01 

2.  Carumonam Monobactams J01DF02 

3.  Cefiderocol Other-cephalosporins J01DI04 

4.  

Ceftaroline-fosamil 

Fifth-generation 

cephalosporins J01DI02  

5.  

Ceftazidime/avibactam 

Third-generation-

cephalosporins J01DD52 

6.  

Ceftobiprole-medocaril 

Fifth-generation 

cephalosporins J01DI01 

7.  

Ceftolozane/tazobactam 

Fifth-generation 

cephalosporins J01DI54 

8.  Colistin_IV Polymyxins J01XB01 

9.  Colistin_oral Polymyxins A07AA10 

10.  Dalbavancin Glycopeptides J01XA04 

11.  Dalfopristin/quinupristin Streptogramins J01FG02 

12.  Daptomycin Lipopeptides J01XX09 

13.  Eravacycline Tetracyclines J01AA13 

14.  Faropenem Penems J01DI03 

15.  Fosfomycin_IV Phosphonics J01XX01 

16.  Iclaprim Trimethoprim-derivatives J01EA03 

17.  Imipenem/cilastatin/relebactam Carbapenems J01DH56 

18.  Lefamulin Pleuromutilin J01XX12 

19.  Linezolid Oxazolidinones J01XX08 

20.  Meropenem/vaborbactam Carbapenems J01DH52 

21.  Minocycline_IV Tetracyclines J01AA08 

22.  Omadacycline Tetracyclines J01AA15 

23.  Oritavancin Glycopeptides J01XA05 

24.  Plazomicin Aminoglycosides J01GB14 

25.  Polymyxin-B_IV Polymyxins J01XB02 
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we:`ª: MvBWjvBbwU‡Z Gw›Uev‡qvwUK Gi cv‡k Anatomical Therapeutic Code (ATC Code) D‡jøL Kiv 

n‡q‡Q| ATC Code n‡jv Jla kix‡ii †Kvb As‡k KvR K‡i Ges Kx ai‡bi Jla GB wfwË‡Z Jla‡K fvM Kivi 

GKwU AvšÍR©vwZK c×wZ|

ATC Code mvaviYZ 5 wU ¯Íi wb‡q ˆZix| †hgb, A02BC01

GLv‡b, cÖ_g ¯Íi (A): ‡Kvb A½ ev wm‡÷‡g KvR K‡i eySvq; 

†hgb,

A = cwicvKZš¿

C = ü`hš¿;

N = ¯œvqyZš¿;

J = Gw›Uev‡qvwUK;

R = k^vmZš¿;

wØZxq ¯Íe (02): ‡_ivwcDwUK MÖæc ev Kx ai‡bi †iv‡M e¨envi nq eySvq; 

Z…Zxq ¯Íi (B): dvg©v‡KvjwRK¨vj MÖæc eySvq;

PZz_© ¯Íi (C): ‡KwgK¨vj mve-MÖæc eySvq;

cÂg ¯Íi (01): wbw`©ó Jl‡ai bvg eySvq|

dvg©vwm÷iv ATC Code e¨envi Ki‡e †hfv‡e:

1. Jl‡ai MÖæc eySv‡Z: GKB ATC Code gv‡b cÖvq GKB ai‡bi KvR K‡i; 

          GKB Jl‡ai weKí Jla †LuvRv hvq;

2. ‡cÖmwµckb hvPvB: GKB cÖæ‡ci `yBUv Jla GKmv‡_ wjLv Av‡Q wKbv-Zv eyS‡Z;

3. ÷K g¨v‡bR‡g›U Kiv hvq;

4. bZzb Jla wkL‡Z: ATC Code †`‡LB eySv hvq GUv Kx ai‡bi Jla;

5. Drug Interaction eyS‡Z mnvqZv K‡i|

SI.No Antibiotic Class ATC code
26.  Polymyxin-B_oral Polymyxins A07AA05 

27.  Tedizolid Oxazolidinones J01XX11 

28.  Telavancin Glycopeptides J01XA03 

29.  Tigecycline Glycylcyclines J01AA12 
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1.  Albendazole Chewable Tablet 
2. Antacid Chewable Tablet/Suspension 
3. Ascorbic Acid Chewable Tablet/Syrup 
4. Benzyl Benzoate Lotion 
5. Calcium Tablet 
6. Chloramphenicol Eye/Ear Ointment/Drops 
7. Chlorhexidine Lotion/Cream 
8. Chlorisylenol Lotion/Cream 
9. Chlorpheniramine Maleate Tablet/Syrup 
10. Condoms 
11. Diclofenac Gel 
12. Dextromethorphen Syrup 
13. Ferrous (Sulphate, Gluconate & Fumarate Tablet/Capsule/Syrup 
14. Gentian Violet 
15. Glycerin Suppository 
16. Low Dose Contraceptive Pills 
17. Mebendazole Tablet 
18. Mebendazole Tablet/Suspension 
19. Methyl Salicylate Gel 
20. Milk of Magnesia Suspension
21. Mouthwash Preparations 
22. Multivitamin Tablet/Capsule/Drops 
23. Neomycin/Gentamycin/Bacitracin or combination Ointment/Cream/ Dusting Powder 
24. Omeprazole capsule 
25. Oral Rehydration Salt (ORS) (with or without glucose or flavours) Sachets 
26. Paracetamol/Acetaminophen Tablet/Syrup/Suspension/Suppository 
27. Permethrin Ointment/Cream 
28. Potassium Permenganate Granules for Gargle 
29. Povidone Iodine 
30. Promethazine Theoclae Tablet 
31. Ranitidin Tablet 
32. Riboflavine Tablet 
33. Salbutamol Tablet 
34. Salicylic Acid + Benzoic Acid Ointment 
35. Silver Sulphadiazine Ointment 
36. Sunscreen Preparations 
37. Vitamin A Capsule 
38. Vitamin B Complex (individual or combination) Tablet/Syrup/Drops 
39. Xylometazoline 0.1% Nasal Drops

cwiwkó-5: Over the Counter (OTC) Jla Gi ZvwjKv [22]
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cwiwkó-6: Gw›UgvB‡µvweqvj Jla wewµi †iwR÷vi Gi bgybv

cwiwkó-7: Gw›UgvB‡µvweqvj Jla e¨envi wb‡`©wkKv Gi bgybv

  

           

 

BMDC 

Registration 

No: 

   

 

 

 

 

 

ZvwiL

‡ivMxi 

bvg

eqm

wdwRwkqv‡bi 

Z_¨

Gw›UgvB‡µvweqvj 

Jl‡ai 

eªvÛ bvg

Gw›UgvB‡µvweqvj 

Jl‡ai 

‡R‡bwiK bvg

Gw›UgvB‡µvweqvj 

Jla Drcv`bKvix 

cÖwZôv‡bi bvg

weµqK…Z 

Gw›UgvB‡µvweqvj 

Jl‡ai cwigvY

GB dv‡g©mx‡Z †iwR÷vW© wPwKrm‡Ki †cÖmwµckb Qvov Gw›UgvB‡µvweqvj Jla weµq Kiv nq bv|

Gw›UgvB‡µvweqvj Jla e¨env‡i Rbmvavi‡Yi cÖwZ wb‡ ©̀kbv:

1. ‡iwR÷vW© wPwKrm‡Ki †cÖmwµckb Qvov Gw›UgvB‡µvweqvj Jla µq I †meb bv Kiv| 

2. cï ev grm cvj‡bi †ÿ‡ÎI cï wPwKrm‡Ki civgk© Qvov Gw›UgvB‡µvweqvj Jla e¨envi bv Kiv| †f‡Uwibvix 

mvR©‡bi civgk© gZ cÖvYx wPwKrmvq Gw›UgvB‡µvweqvj Jla Gi withdrawal period †gBb‡UBb Kiv| 

3. Gw›UgvB‡µvweqvj Jla †meb ev MÖn‡Yi †ÿ‡Î †cÖmwµck‡bi D‡jøwLZ mgq I wb‡ ©̀kbv †g‡b Pjv| 

4. ‡cÖmwµck‡b wb‡`©wkZ Gw›UgvB‡µvweqvj Jla Gi †Kvm© m¤úbœ Kiv| 

5. AvZ¥xq¯̂Rb, eÜz evÜe, dv‡g©mx ev wf‡jR †KvqvK© Wv³v‡ii civg‡k© Gw›UgvB‡µvweqvj Jla †meb bv Kiv| 

6. evox‡Z c‡i _vKv ev evoxi Ab¨ m`m¨‡`i Gw›UgvB‡µvweqvj Jla fvMvfvwM K‡i bv LvIqv| 

7. Gw›UgvB‡µvweqvj Jla LvIqvi ci †Kvb weiƒc cÖwZwµqv †hgb, Wvqwiqv, ewg, R¡i, gv_ve¨_v, PzjKvbx, Mv nvZ 

cv dz‡j hvIqv, k¦vmKó BZ¨vw` DcmM© †`Lv w`‡j ms‡M ms‡M Wv³v‡ii civgk© †bIqv| 

8. Gw›UgvB‡µvweqvj Jla †me‡bi †ÿ‡Î Jl‡ai †gvo‡K †gqv‡`vËx‡Y©i ZvwiL †`‡L †bIqv| 

9. ‡gqv‡`vËxY©, bó nIqv, †e‡P hvIqv Gw›UgvB‡µvweqvj Jla cwi‡ek h_v: gvwU, cvwb ev gqjv AveR©bvi mv‡_ 

†dj‡eb bv| Avcbvi wbKU ’̄ dv‡g©mx‡Z †diZ w`b| 

 

jvj wPwýZ Jl‡ai †gvo‡K Gw›Uev‡qvwUK wjLv †`‡L Gw›Uev‡qvwUK wPbyb|
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cwiwkó-8 Gw›UgvB‡µvweqvj Jla wWm‡cwÝs Gi wmj †gvn‡ii bgybv

WªvM K‡›Uªvj KwgwUi 250 Zg Ges 253 Zg mfvi mycvwik †gvZv‡eK wb‡¤œv³ Gw›UgvB‡µvweqvj Jlamg~n cÖvYx wPwKrmvq 

evwZj Kiv n‡q‡Q:

1. All dosage form of Colistin.
2. Fosfomycin
3. All combination of Ciprofloxacin
4. Azithromycin, 
5. Amoxicillin Trihydrate+Bromhexine Hydrochloride+Vitamin A,
6. Amoxicillin Trihydrate + Cyproheptadine Hydrochloride + Guaiphenes + Lysozyme 

Hydrochloride + Vitamin A 

cwiwkó-9 Jla cÖkvmb Awa`ßi KZ©„K cÖvYx wPwKrmvq

evwZjK…Z Gw›UgvB‡µvweqvj Jla Gi ZvwjKv



SL No Generic Name  

1.  Amoxicillin 1.25 gm + Cloxacillin 1.25 gm/vial Injection 

2.  Amoxicillin Trihydrate 10% + Bromhexine Hydrochloride 2% + Vitamin A  500000 
IU/KG Powder 

3.  Doxycycline 1 gm + Oxytetracycline 2 gm Powder 

4.  Doxycycline 1 gm + Oxytetracycline 2 gm/100 gm Powder 

5.  Doxycycline 10% + Neomycin Sulphate 10% Powder 

6.  Doxycycline 10% + Oxytetracycline 20% Powder 

7.  Doxycycline 10% + Tylosin 20% Powder 

8.  Doxycycline 100 mg + Trimethoprim 100 mg/gm Powder 

9.  Doxycycline 100 mg + Tylosin 200 mg Sachet 

10.  Doxycycline 150 mg + Neomycin Sulphate 150 mg/gm Powder 

11.  Doxycycline 20 gm + Tylosin 23 gm/100 gm Powder 

12.  Doxycycline Hydrochloride 10% + Gentamicin 10% Powder 

13.  Gentamicin 2.5% + Neomycin Sulphate 20% Powder 

14.  Gentamicin 3 gm + Sulphadimidine 12.5 gm + Trimethoprim 2.5 gm/100 ml Injection 

15.  Neomycin Sulphate 5% + Procaine Penicillin 8.3333% Ointment 

16.  Oxyclozanide 1.4 gm + Tetracycline Hydrochloride 2 gm Bolus 

17.  Procaine Benzylpenicillin 4 Lac IU + Streptomycin 500 mg/vial Injection 

18.  Streptomycin 250 mg + Sulfadiazine 1.583 gm + Sulfadimidine 1.583 gm + 

Sulfapyridine 1.583 gm Bolus 

7. 23 (twenty three) combination of Access Group antibiotics 
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8. 5 (five) combination of WATCH Group antibiotics

SL No Generic Name  

1.  Ciprofloxacin 20 gm + Trimethoprim 50 gm Sachet 

2.  
Erythromycin 50 mg + Sulphadimethoxine Sodium 125 mg + Trimethoprim 25 

mg/ml Injection 

3.  Guaiphenesin 1.8% + Roxithromycin 1% + Tylosin 1% Powder 

4.  Kanamycin  10000 IU/gm + Rofaxanide 2% Powder 

5.  
Loperamide 1 gm + Norfloxacine 25 gm + Trimethoprim 25 gm + Zinc Oxide 20 

gm/KG Oral Powder 

 

19.  
Streptomycin 250 mg + Sulphadiazine 1.583 gm + Sulphadimidine 1.583 gm + 

Sulphapyridine 1.583 gm Bolus 

20.  
Streptomycin 313 mg + Sulfadiazine 1.583 gm + Sulfadimidine 1.583 gm + 

Sulfapyridine 1.583 gm Bolus 

21.  Sulfaclozine 300 mg + Vitamin K 20 mg/gm Powder 

22. 
Sulphachloropyridazine Sodium 100 mg + Trimethoprim 20 mg + Vitamin K .8 mg/gm 

Powder 

23.  
Amoxicillin Trihydrate 5% + Cyproheptadine Hydrochloride 1% + Guaiphenesin 3.5% 

+ Lysozyme Hydrochloride 1% + Vitamin A 2500% Powder 

 

SL No Generic Name
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cwiwkó-10: Ae¨eüZ, †gqv‡`vËxY©, bó n‡q hvIqv

Gw›UgvB‡µvweqvj Jla Gi †iwR÷v‡ii bgybv

ZvwiL

Gw›UgvB‡µvweqvj

Jla Drcv`bKvix

cÖwZôv‡bi bvg 

 

 

 

Gw›UgvB‡µvweqvj Jla

Avjv`vfv‡e ivLvi KviY 

(Ae¨eüZ/‡gqv‡`vËx©Y©/

bó n‡q hvIqv) 

 

 
Gw›UgvB‡µvweqvj 
Jl‡ai cwigvY

Gw›UgvB‡µvweqvj

Jl‡ai eªvÛ bvg 

Gw›UgvB‡µvweqvj

Jl‡ai †R‡bwiK 

bvg 

Wm‡cvRvjKvix KZ©„c‡ÿi bvg I wVKvbv:

 

ZvwiL

cÖ`vbKvixi/

cÖwZôv‡bi 

bvg

I

wVKvbv

Gw›UgvB‡µvweqvj

 Jl‡ai eªvÛ bvg

Gw›UgvB‡µvweqvj

 Jl‡ai ‡R‡bwiK bvg

Gw›UgvB‡µvweqvj

 Jla Drcv`bKvix 

cÖwZôv‡bi bvg

Rgv †`Iqv 

Gw›UgvB‡µvweqvj 

Jl‡ai cwigvY

‡h cÖwµqvq 

aŸsm Kiv

n‡q‡Q (†hgb, 

Bbwmbv‡ikb)

cwiwkó-11: Gw›UgvB‡µvweqvj Jla Gi wWm‡cvRvj dig

cÖ`vbKvixi/ cÖwZôv‡bi bvg:

wVKvbv:

MÖnYKvix KZ©„c‡ÿi bvg I wVKvbv:

 

 

 

ZvwiL Gw›UgvB‡µvweqvj 

Jl‡ai eªvÛ bvg

Gw›UgvB‡µvweqvj 

Jl‡ai ‡R‡bwiK

 bvg

Gw›UgvB‡µvweqvj 

Jla Drcv`bKvix 

cÖwZôv‡bi bvg

Gw›UgvB‡µvweqvj Jla 

Rgv †`Iqvi KviY 

(Ae¨eüZ/‡gqv‡`vËxY©/

bó n‡q hvIqv)

Rgv †`Iqv 

Gw›UgvB‡µvweqvj 

Jla 

Gi cwigvY

cwiwkó-12: Ae¨eüZ, †gqv‡`vËxY©, bó n‡q hvIqv

Gw›UgvB‡µvweqvj Jla Gi cÖvwß ¯^xKvi dig
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Aby‡gv`b K‡i‡Qb

Uv¯‹ †dvm© Uz gwbUi Gw›UgvB‡µvweqvj KbRvgkb/BDR (AMC/AMU) evsjv‡`k
Pxd GwWUi
‡gRi †Rbv‡ij †gvt kvgxg nvq`vi, gnvcwiPvjK, Jla cÖkvmb Awa`ßi|
WªvdU cÖYqb K‡i‡Qb

Rbve †gvnv¤§` bvCg †Mvj`vi, cwiPvjK (Pt`vt), Jla cÖkvmb Awa`ßi|
cÖ‡dmi Wv: RvwKi †nv‡mb nvwee, wPd mvBw›UwdK Awdmvi, AvBBwWwmAvi, ¯^v¯’¨ Awa`ßi|
Rbve †gvnv¤§` Avnmvb nvwee, wWw÷ªK jvBf÷K Awdmvi, cÖvwYm¤ú` Awa`ßi|
W. gynv¤§` Ave`ym mvgv`, cÖavb ˆeÁvwbZ Kg©KZ©v I `ßi cÖavb,UªvÝevDÛvwi G¨vwb‡gj wimvm© †m›Uvi, 

evsjv‡`k cÖvwYm¤ú` M‡elYv BÝwUwUDU|

Wv: †gv: nvwdRyi ingvb, wmwbqi mvBw›UwdK Awdmvi, evsjv‡`k cÖvwYm¤ú` M‡elYv BÝwUwUDU|

‡j. K‡Y©j iæev‡qZ BmgZ IfxK, ‡WcywU wPd †nj_ Awdmvi (DCHO), XvKv DËi wmwU K‡c©v‡ikb|

Wv: KvRx ewki Avn‡g`, Kbmvj‡U›U wdwRwkqvb, XvKv `wÿY wmwU K‡c©v‡ikb|

W. †gvnv¤§` gvKmy`yj nK fuyBqv, wmwbqi mnKvix cwiPvjK, grm cwi`k©b I gvb wbqš¿Y, grm Awa`ßi|

Rbve †gv: bI‡ki Avjx, mnKvix cwiPvjK, grm Awa`ßi|
Rbve Zvbfxi Avn‡g`, DccwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve gvneye †nv‡mb, mnKvix cwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve Gm, Gg, mveixbv BqvQwgb, mnKvix cwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve dKiæj Bmjvg, mnKvix cwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve G wU Gg †Mvjvg wKewiqv Lvb, mnKvix cwiPvjK, Jla cÖkvmb Awa`ßi|
W. †gv: mvBdzj Bmjvg, G‡mvwm‡qU cÖ‡dmi, wWcvU©‡g›U Ae GcøvBW †Kwgw÷ª GÛ †KwgK¨vj BwÄwbqvwis, ivRkvnx wek̂we`¨vjq|

Aa¨vcK W. mvwKev Bqvmwgb, dv‡g©mx wefvM, Rvnv½xi bMi wek^we`¨vjq|

Aa¨vcK W. kiwg›` bx‡jvrcj, ¯‹zj Ae dv‡g©mx, eªvK BDwbfvwm©wU|

cÖ‡dmi †gvnv¤§` †`‡jvqvi †nv‡mb nvIjv`vi, wW‡i±i, †Møvevj †nj_ BÝwUwUDU, b_© mvD_ wek^we`¨vjq|

W. bvwRqv nK, G‡mvwm‡qU cÖ‡dmi, B÷ I‡q÷ BDwbfvwm©wU|

Rbve †gv: Avwmd nvmvb, DccwiPvjK (cÖkvmb),evsjv‡`k dv‡g©mx KvDwÝj|
Rbve †iv‡gj gwjøK, Jla ZË¡veavqK, Jla cÖkvmb Awa`ßi|
Rbve kwidzj Bmjvg, Jla ZË¡veavqK, Jla cÖkvmb Awa`ßi|
Rbve bvwnb Avj Avjg, Jla cwi`k©K, Jla cÖkvmb Awa`ßi|
Rbve bvIqvs †Wgv, †UKwbK¨vj Awdmvi, G‡mwÝqvj WªvMm GÛ Av`vi †gwWwmb, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
Wv: Awb›` ingvb, b¨vkbvj †cÖvMÖvg Awdmvi, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
Rbve D‡¤§ nvweev, ‡cÖvMÖvg Awdmvi-G Gg Avi-wWwRwWG, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
Rbve cwi‡Zvl PvKgv, ‡cÖvMÖvg Awdmvi-B wW Gg, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
K‡Y©j G †K Gg knx`yj nvmvb (Ae:), G Gg Avi we‡klÁ|
Rbve †gv: mvBdzj Lvb, †UKwbK¨vj wjW, Avi Gm Gm, USP-PQM+
Rbve ivBqvb AvgRv`, wmwbqi †UKwbK¨vj GWfvBRi, †eUvi †nj_ Bb evsjv‡`k|
Rbve †gvnv¤§` nvweeyi ingvb, b¨vkbvj †UKwbK¨vj GWfvBRi,WOAH
Wv: nvwg`v Lwji gwbiv,b¨vkbvj †UKwbK¨vj GWfvBRi, wK¬wbK¨vj mvwf©m, FAO
Wv: †gv: b~‡i Avjg wmwÏKx, ‡WcywU wUg wjWvi, DAI
Rbve Gm, Gg, kvnwiqvi wiRfx, mvwf©j¨vÝ wjW, wnDg¨vb †nj_, DAI
Wv: ZvBdzi ingvb, b¨vkbvj †UKwbK¨vj GWfvBRi, Gwc‡WwgIjwR, FAO
Rbve g‡bvqviv bIwkb, Pxd (GBP Avi GÛ GWwgb), wcÖRg evsjv‡`k dvD‡Ûkb|

Wv: gvmy` GBP Lvb, †d¬wgs dvÛ Kvw›Uª MÖv›U, evsjv‡`k|

Wv: ˆmq` Dgi ˆLqvg, Pxd Ae cvwU©, USP-PQM+

¯^xK…wZ
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W. †gv: †mwjg †iRv, wWb, dv‡g©mx Abyl`, XvKv wek^we`¨vjq|
Rbve Avmivd †nv‡mb, cwiPvjK, Jla cÖkvmb Awa`ßi|
W. †gv: AvKZvi †nv‡mb, cwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve †gv: kwdKzj Bmjvg, cwiPvjK (Pt`vt), Jla cÖkvmb Awa`ßi|
‡gv: KvImvi ingvb, DcmwPe, ¯^v¯’¨ †mev wefvM, ¯^v¯’¨ I cwievi Kj¨vY gš¿Yvjq|
Wv: ‡gv. ‡gvwgbyi ingvb, cwiPvjK, Rb¯^v¯’¨ Bbw÷wUDU|
Wv: †gv: nviæb Ai ikx`, †WcywU Pxd, b¨vkbvj K‡›Uªvj j¨ve‡iUix, Jla cÖkvmb Awa`ßi|
Wv: ˆmq` Zvmbyfv gvwiqv, DaŸ©Zb ˆeÁvwbK Kg©KZ©v, AvBBwWwmAvi, ¯^v¯’¨ Awa`ßi|
Wv: kwg©jv û`v, mnKvix Aa¨vcK, dvg©v‡KvjRx I †_ivwcDwUKm wefvM, evsjv‡`k †gwW‡Kj K‡jR|
W. †gv: †mv‡nj ivbv, EaŸ©Zb ‰eÁvwbK Kg©KZ©v, cÖvwYm¤ú` Awa`ßi|
Rbve ‡gvnv¤§` wRqvDj nK Ry‡qj, cÖavb grm¨ m¤úªmviY Kg©KZ©v, grm¨ Awa`ßi|
Wv: D‡¤§ iægvb wmwÏKx, DccwiPvjK, cøvwbs GÛ wimvP©, ¯^v¯’¨ Awa`ßi|
Wv: L›`Kvi ‡knbxjv Zvmwgb , mnKvix Aa¨vcK, ‡miv cªm~wZ I ¯¿x‡ivM Ges eÜ¨vZ¡ we‡klÁ, 
knx` †mvnivIqv`x© †gwW‡Kj K‡jR I nvmcvZvj|
Rbve ¸jkvb Rvnvb, DccwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve BKevj †nv‡mb, DccwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve gvngy` †nv‡mb, DccwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve ˆmKZ Kzgvi Ki, DccwiPvjK, Jla cÖkvmb Awa`ßi|
Rbve ‡gv: gvmy` ivbv, wmwbqi ‡Kwg÷, XvKv M‡elYvMvi, cwi‡ek Awa`ßi|
Rbve †gv: gviƒd †gvnvq‡gb, wimvP© Awdmvi/eR©¨ I ivmvqwbK c`v_© e¨e¯’vcbv, cwi‡ek Awa`ßi|
Wv: gvmy` ‡iRv Lvb , mnKvix cwiPvjK (wmwWwm), ¯^v¯’¨ Awa`ßi|
Wvt ZvbwRbv Rvnvb, Rywbqi Kbmvj‡U›U, msµvgK e¨vwa nvmcvZvj (IDH)|
Rbve cjøf fvU, †UKwbK¨vj Awdmvi, AvB GBP Gm wW, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
Wv: gyiv` myjZvb, b¨vkbvj cÖwdkbvj Awdmvi, c¨v‡k›U †mdwU GÛ eøvW †mdwU †nj_ wm‡÷g, wek^ ¯^v¯’¨ ms¯’v-evsjv‡`k|
Rbve †gv: wRqvDi ingvb, cÖwZwbwa, evsjv‡`k Jla wkí mwgwZ|
Rbve †gv: wgRvbyi ingvb, EC member, evsjv‡`k Jla wkí mwgwZ|
Rbve iIkb Rvnvb, Jla ZË¡veavqK, Jla cÖkvmb Awa`ßi|
Rbve AešÍx KzÛz, Jla ZË¡veavqK, Jla cÖkvmb Awa`ßi|

MÖvwd· I wWRvBb K‡i‡Qb

Rbve Gm, Gg, mvbwR`v Bqvmwgb
wmwbqi wfR¨yqvjvBRvi
FCB Bitopi

wiwfD K‡i‡Qb  (†R¨ôZvi µgvbymv‡i bq)

c„ôv| 82





Jla cÖkvmb Awa`ßi

gnvLvjx, XvKv-1212

¯^v¯’¨ †mev wefvM, ¯^v¯’¨ I cwievi Kj¨vY gš¿Yvjq, evsjv‡`k


