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The Growing Global Hunger for Protein
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The Growth of Poultry and Livestock in Bangladesh
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The Challenges of Growth of Poultry in Bangladesh

Burden of infectious diseases in Bangladesh

Food and Agriculture Organization of the United Nations

Asia: A major hotspot of disease

ENCD

® Fowl Cholera

* Two areas in Asia, GMS and Gangetic plain being identified as hotspots for ® Coccidiosis
emerging infectious diseases related to domestic and wildlife animals, vector- B Fowl pox
borne diseases and drug resistant problems m 8D

 Diarrhoea

(Nature, February 2008)

¥ Intestinal helminths

= Chronic Respiratory Disease

Othres

Chowdhury et. al. 2018
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The Daily Star

Wednesday, "May 29, 2019~

'Overuse of antibiotics increases the risk of bacterial

resistance’

Samir K Saha, PhD, Professor & Head, Department of Microbiology, Bangladesh Institute of Child Health, Dhaka Shishu (Children) Hospital, and Executive Director, Chil
Research Foundation, talks to Maisha Zaman about the growing threat of antibiotic resistance in the context of Bangladesh, its health implications, and how it can be t

Maisha Zaman

The use of antibiotics is on the rise and we are getting
increasingly antibiotic-resistant. What are the major
causes behind this?

The major cause behind antibiotic resistance revolves
around the smartness of the bacteria. It is widely believed
that antibiotics inhibit the growth of susceptible bacteria.
But bacteria can acquire resistance through mutation and
thus defend themselves, if antibiotics are taken
abundanly. For survival, bacteria are constantly finding
resistance mechanisms to avoid the effects of antibiotics.
Therefore, they change their cell walls or synthesise
proteins in such a way that antibiotics cannot recognise
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Antibiotic resistance growing

A growing trend of antibiotic resistance has put the health of Bangladeshis under serious threats.
The surge in antblotic resistance, mosty caused by high rates of antibiotic use and misuse, has
become a matter of great concern as the rate of new antibiotic development is declining.
Antiblortic resistance poses a big risk in rerms of mortality and economic burden worldwide.

Different studies show that developing countries like Bangladesh are more affected because of the
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ANTIBIOTICS USE, SALE: Who needs PRESCRIPTION?

Despite HC directive, over-the-counter sale continues

Wednesday, May 29, 2019 ‘ Last Update : 09:42 am

Dhaka'l'ribune

¢ Thereare 118,907 censed et aopatic Superbugs linked to 80% of deaths in

pharmadies in the country
«  The number of unlicensed pharmacies BangladEShl ICUS

is almost the same

= z Bangladesh, India, and Pakistan are seen as drivers of antimicrobial resistance

@ 68 percent clients visit pharmacies

wuhomdoctu’sadw:e Antimicrobial resistant superbugs could be responsible for up to 80% of deaths in intensive care units

ot s a8 o ICUs) in Bangladesh, a senior doctor has warned.

@ Around 15 lakh people take antibiotics daily, (Icus) E

most!ywithwt pmsaipﬁon Prof Sayedur Rahman, chairman of Pharmacology Department at Bangabandhu Sheikh Mujib Medical

S o University (BSMMU), told the Telegraph that approximately 900 patients were admitted to the unit in

+  Antibiotic consumption increased by 30.81 2018.

percemml!hstmn years Of them, 400 died, he added.
Es lnll)l%,stpelbugsand mmmqml‘um / \ Dr Sayedur said out of those deaths around 80% were attributed to a bacterial or fungal infection that

bimmkmiﬂ14ﬂnm > \ was resistant to antibiotics, reports The Telegraph.

cases ofall paents seen > " “There are around 200 staffers,

According to the article, Bangladesh, India, and Pakistan are seen as drivers of antimicrobial

o \ . .
= \ lﬂdlldlng 20 dmrs,undefthe resistance (AMR) because of: poor adherence to antibiotic treatment, the non-therapeutic use of
antibiotics for growth promotion in farm animals, self-medication, and illegal over-the-counter access

‘\\ health ministry atevetyupazﬂa. to antibiotics.

\ Thqan eas“y be imoww in The chairman of BSMMU's Pharmacology Department said: "Most patients [that die] come from
faking awareness on AMR public ICUs where there is strictly no AMR surveillance.
[anti'mi(mbial fsismn(e], “And this is the generator of antibacterial resistance.”

The DGDA cannot sit idle
. for the recruitment of
~ manpower.”
Prof Sayedur Rahman Bangladesh Livestock Research Institute

Chairman of pharmacology
A dept, BSMMU
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Key Milestones of Prudent Use of Antibiotics in Bangladesh

2010:
2013:
2015:
2015:
2015:
2016:
2017:
2017:
2017:
2020:

Policy, Acts and Regulations
Fish and Animal Feed Act
Food Safety Act
Food Safety Authority
Livestock Manure Management Policy
Start Antibiotic Awareness week
National Drug Policy
National Action Plan on AMR (2017-2022)
National One Health AMU guidelines
SOPs for AMR testing developed
AMR Surveillance strategy of Bangladesh

Bangladesh Livestock Research Institute




Food Safety | Poultry Value Chain in Bangladesh

= Q

2 TRRE, 13 WP 03¢, 3 TE 389

s R aEm e AEmme aeate R weEam e feme wdafe iRwsRs G wiEe-

o :

N2 F
#> =5 m T Sefes wfife Werme (v Rrmw v ffee R |

iﬂﬁwﬁww e MR 74 '@ 7R BRI, D51, B

2 2 30 TN 3055, 38:0b

Lf I~ D> Jin 19 R< off<f *= A, B

S0 (FFEIME 055, 38 108
TITED ; Yo (TS WD,
3 094

\\ @sﬁhw(mquwmﬁawmm
‘ , @& FIHAE € T 4T BB SAmH
/\ | T CR 1 M cmﬁf@a«@aeymm
[ AFoTTS siifea fras syfearaite ¢ FF siear
(5172 TAfeSae | AW TS 728 | THETS @] AThS

4% WY §IEE 2052
&g e Yoy dfEIT | B OO e o

5ol v ¢ e o fGEH

- + ee 2 . !
315z fAer, el (@ Se” TRl AfSHm THAE T CTEFD AREDET (TIFTAGT) NI T FAFT S
-?aW SFRETIE 33 R Save to Facebook G | AN TfeITTd W ¢ I AFE (9wes) FidE AREOR Sifea 4[E, 54, 72

8 AFoETs 54 g @R Giaeq I% FEE |

<&ard b 99rE:
? Y141d T&IG f
N buo-

Bangladesh Livestock Research Institute e




Food Safety | Poultry Value Chain in Bangladesh

AAHA
v el gredfe enfife enwdfes ey e R sl = Tuesday, August 26,2025 2% @[12 Ba-”tig ﬁtar

LR Home News v  Opinion  Slow Reads Sports  Business Entertainment  Life & Living  Tech & Startup  Multit
I BANGLADESH
‘ yolis efecan y 1+ 0 x5 & §
HFH: o8 WENR 20%e, 04248 M4R

Staff Correspondent
Fri Jan 13, 2023 07:50 AM

4
R =N

9 3@m aweE, e & Q6 weEE A FHeT AT weEies  wdRe  cwe bR

Broiler Chicken: ‘It poses no health
risk’

ri minister citing lab tests
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Objectives of the Study

To determine the antibiotic residues and heavy
metal content in poultry value chain

To 1dentify the source and factors influence
the antibiotic residues and heavy metal
content in poultry value chain

Bangladesh Livestock Research Institute




Study areas and Sampling Design
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Poultry Type and Farm Sizes Used for Sampling

Frequency Percent Valid Cumulative
Percent Percent

Broiler 35 35 35 35

Sonali 30 30 30 65

Layer 35 35 35 100.0

Total 100 100.0 100.0

Frequency Percent Valid Cumulative
Percent Percent
Small 27 27 7 7
Medium 48 48 47 74

Large 26 25 25 100.0

Total 100 100.0 100.0




Experimental design for this root cause study

[ Commercial poultry farms ]

i ]
Layer Broiler Sonali
(Ege) (Meat) (Meat)

_ - : _ —
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[ ] [ ] [ ]
Antibiotic [ Heavy ] Antibiotic] [ Heavy ] Antibiotic [ Heavy ]

residue metal residue metal residue

|_ If present _,

Feed | Water

Commercial feed I Loose feed

Manufacturers If present = Farms
| [

Ingredients (Maize, wheat, soya bean oil, soya meal etc.)
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Protocol for Antibiotics
Residue Detection in Feed
and Meat by LC-MS/MS

Added 10 mL of

1g homogenized 19
sample acetonitrile
containing 0.1% g
} f
formic acid b Pt
/ ¥
| il
Vortex 10 min.
4000 1pm

Sample run

LCMS/MS Filter prior to vial

Centrifuge for 10
min, 10000 rpm

LC-MS/MSMethod for rapid determination of animal-derived food205A complete solution for veterinary drugs

===fully coverGB31650The compound is specified and meetsGB31660Method sensitivity requirements

A Rapid Screening and Quantitative LC-MS/MS Method of 205
Veterinary Drug Residues in Animal Food by SCIEX Triple

Quad™ 3500 System

Di Nannan, Liu Ting, Sun Xiaojie, Liu Bingjie, Guo Lihai

Zhai Nannan, Liu Ting, Sun Xiaojie, Liu Bingjie, Guo Lihai

SCIEX China
Added 1g
NaCl = Supernatant
/L - transferred
Again vortex 10
min, 4000 rpm
Once

Reconstitute adding 1
ml wateacetonitrile:
formic acid,
80:20:0.1% (v/v/v)

Dry under nitrogen
evaporator



Contents lists available at ScienceDirect

Analytica Chimica Acta

Protocol for Antibiotics

Residue Detection in Egg
by LC-MS/MS harmacoutical tedtios i Ik poder batier fion sivsue and eggs B=™

using liquid chromatography-tandem mass spectrometry

journal homepage: www.elsevier.com/locate/aca

Marilena E. Dasenaki, Nikolaos S. Thomaidis *

Laboratory of Analytical Chemistry, Department of Chemistry, National and Kapodistrian University of Athens, Panepistimiopolis Zographou, 15771 Athens,
Greece

Added 2 mL of 0.1%
1g homogenized EDTA containing 0.1%
formic acid,
2 mL of acetonitrile & B )
2 mL of methanol )

S "

[ g — N

o

Vortex 2 min. o Centrifuge for 10 min,
4000 rpm ’ Sonicate 20 4000 rpm
mins
Sml Supernatant
transferred
’. “‘ﬂ“l”
pyeo -
Vortex 1 min, ‘
4000 rpm ’ Added n-Hexane Vortexed at room Stozr(e)gcat -
temperature

sample run
LCMS/MS

Centrifuge for 10 min, Discarded Dry under nitrogen Reconstitute and

Filter prior to vial
4000 rpm n-Hexane evaporator Centrifuge



Protocol for Heavy Metal Residue Detection in Feed, Meat, Egg and
Water by AAS

Added 8 mL of
concentrated HNO3 £ -
(69%, Sigma-Aldrich) w

and 2 mL of H202 7 E

Analyze with
Run samples Allowed to cool Shimadzu AA-7000

1g homogenized
sample

1L

Journal of Hazardous Materials Advances 18 (2025) 100728

Ullah et al. Journal of Analytical Science and Technology (2017) 8:15 H i
D01 101 168/840645 0170124 y Journal of Analytical Science

and Technology

Contents lists available at ScienceDirect

MATERIALS
ADVANCES

Journal of Hazardous Materials Advances

M RESEARCH ARTICLE Y y—
ELSEVIER journal homepage: www.elsevier.com/locate/hazadv

Development and validation of a GF-AAS @em

method and its application for the trace
Assessing spatial distribution of heavy metal contamination in‘ groundwater | &= level determination of Pb. Cd. and Cr in fish
and associated human health risk in the Chittagong industrial ! !

area, Bangladesh feed samples commonly used in the

Md. Swadhin Hossain ", Ashfaqur Rahman °, Elsai Mati Asefa™ @, Mahfuza Parveen ", hatCherIeS Of BangladeSh
Md. Reaz Uddin’

A K M. Atigue Ullah', M. A. Maksud, S. R. Khan, L. N. Lutfa
and Shamshad B. Quraishi’



Knowledge, Attitude and Practice (KAP) of Farmers

Survey Questionnaire fur Ruut Cause Amnlysis uf Heavy Vel 5n0 ABUBIONE Résidiae an
Poultry Value Chain in Bangladesh
Animal Health Research Division
Food and Feed Safety Laboratory
Bangladesh Livestock Research Institute (BLRI)
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Knowledge, Attitude and Practice (KAP) of Farmers
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Knowledge, Attitude and Practice (KAP) of Farmers

SIS TSR T S & W

xR i ik e wew - L )
L
T € 94 AT SA12 Y050 FHATE m 3
J JI2CET T2 (I @2
ArfoIatE et  d 897 (F4 G2 FET=A
fopt
o 20 8o Cle) bo 200

Bangladesh Livestock Research Institute (5% 2



Knowledge, Attitude and Practice (KAP) of Farmers
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Knowledge, Attitude and Practice (KAP) of Farmers
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Different Antimicrobials Residue in Different Samples

Contaminated Samples Non- Group of Antibiotic  Antibiotics
Sample types Mono— Pply— Contaminated n(%) Macrolides Azithromycin
Contaminated n(%) Contaminated n(%) Fluoroquinolones Ciprofloxacin
Meat Samples (n=195) 68 (34.9) 24 (12.3) 103 (52.8) Sulfonamides Trimethoprim
Egg Samples (n=105) 30 (28.6) 2(1.9) 73 (69.5) Tetracyclines Tetracycline
Penicilli Penicillin G
Overall Samples (n=300) 98 (32.7) 26 (8.7) 176 (58.6) e s
Positive % (n)
1
Samples Azithromycin | Ciprofloxacin | Trimethoprim | Tetracycline | Penicillin G
Meat (n=195) 0.5 (n=1) 35.9 (n=70) 22.6 (n=44) 1.1 (n=2) 0 (n=0)
Egg (n=105) 0.0 (n=0) 5.7 (n=6) 25.7 (n=27) 0.9 (n=1) 0 (n=0)
Overall (n=300) 0.3 (n=1) 25.3 (n=76) 23.7 (n=71) 1.0 (n=3) 0 (n=0)

ST
NN

Bangladesh Livestock Research Institute {{gie)
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Number of positive cases
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Antibiotic Residues in Different Poultry and Farm Types

Azithromycin

Ciprofloxacin

M Broiler ™ Sonali ™ Layer

Trimethoprim

Number of positive cases

45
40
35
30
25
20
1
1

(==

<o

Tetracycline Penicillin G

Azithromycin Ciprofloxacin Trimethoprim

Group of Antibiotic | Antibiotics
Macrolides Azithromycin
Fluoroquinolones Ciprofloxacin
Sulfonamides Trimethoprim
Tetracyclines Tetracycline
Penicillins Penicillin G

® Small ®Medium ®Large

— 1
Tetracycline  Penicillin G




Number of positve cases

Antibiotic Residue in Meat and Egg Across the Study Area

20
18
16
14
12
10
8
6
20
4 18
0 1 | | | |I I | I 14
Meat Egg Meat Egg Meat Egg Meat Egg Meat Egg Meat Egg Meat Egg ii
Bogura  Chattogram Netrokona  Gazipur  Joypurhat Mpymensingh Tangail 8
6
B Azithromycin ™ Ciprofloxacin ™ Trimethoprim © Tetracycline ™ Penicillin G 4 ‘ ‘
2
i . | : d -
¢ 2 5 £ & ¢ 5 § 2 § Z 2 % &
- 5 § 5 = A 3 & = 5 5 &
2 = 5z 2 = 5 =z
- = - =
Meat Egg

® Arzithromycin ® Ciprofloxacin = Trimethoprim © Tetracycline ™ Penicillin G
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Antibiotic Residue in different Types of Poultry Across the Study Area
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Average Concentration of antibiotic residues in Eggs and Meat

= Egg Mean (ng/kg) = Meat Mean (ug/kg)

10 9.05
: EI—

2 = B

= 4 — = Regulation-37/2010- EN - EUR-Lex
2 = =110

0 0306 0 0

00.0553 0.305

0 [=—

Azithromycin Ciprofloxacin Trimethoprim Tetracycline  Penicillin
Antibiotics

Samples Azithromycin | Ciprofloxacin |Trimethoprim| Tetracycline Penicillin

(0=195) Meat | Egg | Meat | Eg
Mean(ug/ke)| 0.0553 | NA | 73 | 0305 [1.02] 905 | 0306 | NA | NA | NA

min - NA |0.009 | 0.159 0.0I/O_Q& 0.114 | NA NA NA
max 0.0553 | NA | 78.1 | 0.762 10.(¥1029 0.654 | NA NA NA

Meat| Egg | Meat | Egg | Meat | Egg

i 1]



https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
https://eur-lex.europa.eu/eli/reg/2010/37(1)/oj/eng
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Antibiotic Residues in Feed Samples
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Conclusion of Antibiotics Residue Study

Farmers used antibiotic as growth promoter or prophylactics.
Farmers don’t have knowledge on withdrawal period of antibiotics.
Over 50% of farmers have used antibiotics within month of selling the poultry.

Around 60% meat and egg samples were antibiotics contamination free and all of the samples
Penicillines contamination free.

Regardless the group of antibiotics, medium-scale farms were significantly higher contaminated
than the small- and large-scale farms.

Residues of Azithromycin, Ciprofloxacin, Tetracycline, and Trimethoprim were detected in
poultry meat and eggs, with concentrations below the MRL for all except Trimethoprim in

eggs.

Feed samples of all antibiotic contaminated farms were found antibiotics residue free.

Lack of Knowledge and prophylactics use of antibiotics may influence the contamination of
antibiotics in poultry value chain
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Possible Contaminant Route of Heavy Metals in Poultry Value Chain

Vehicular emission
Industrial waste
Sewage effluent
Agriculture run-off
Domestic waste

Fertilizers : _—
Air Inhalation Chicken in Farm
l' Water | mmm=== .| Ingestion
Heavy |==b_| poed Contact
Metals
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% of positive samples
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Residue of Heavy Metal in Ground Waler
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% of Positive Samples

Residue of Heavy Metal in Poultry Feed
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Correlation of heavy metal concentration between poultry feed and
poultry products

Cr_1in product

Pb_in product

Cd 1 product

Cr _in Feed
Pb in Feed 1
Cd in feed 0.114 1

Cr_in product Pb in product Cd in product Cr in Feed Pb in Feed Cd in feed

*. Correlation 1s significant at the 0.05 level (2-tailed).
**_ Correlation 1s significant at the 0.01 level (2-tailed).
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Residue of Heavy Metal in Feed Ingredients (Maize)
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Conclusion of Heavy Metal Residue Study

The poultry meat and egg were found to contained an average of 0.03mg/kg of Chromium,
0.03mg/kg of Lead and 0.02mg/kg of Cadmium values which were below the MRL.

Above 50% farm’s water samples were contaminated with Lead and Cadmium values though the
average residues of Lead and Chromium were above the MRL except Cadmium.

The average residual level of Lead, Cadmium and Chromium in Feed samples were below the
MRL but feed ingredient — maize was positive for heavy metal residues

Water and feed ingredient may contribute to heavy metal contamination of chicken meat and eggs
To further confirm the sources of heavy metal contamination in the poultry value chain, it 1s

essential to examine other mputs used in poultry farming, particularly in the context of high
environmental pollution.
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Recommended Next Steps

» Awareness campaigns are needed to educate farmers about the antibiotic withdrawal period
and environmental source of heavy metal contamination

» Policies, acts, and regulations need to be developed and implement to monitor and enforce
the antibiotic withdrawal period before the sale of meat and eggs

» Nationwide mapping the heavy metal residues in environment as well as poultry value chain
inputs will help to combat the contamination of food

» Policies and actions in response to positive cases are essential
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