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(e GREW SNZA AT Ui, T SfSTRY, 9 ¢ FIT AT G Tl (13 GIF T2 N, w7
2fSTAT, T 8 QT TEAET | GRYT T AP TAFS e TN a6 Wiegw, Aa, TS ¢
ferT>m TENET GR TERE FE ST S, el AT, TP @ ifeTom TEINET T @R
I A ARSI qR AP SAESET TS Tlz Wge SR FIFae 7 A Sy

FAFS |
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5@ 5 3 TPT @ TV THAETCIF AT VAT TG * N (TS BT @i 29 ST 030 REHICH
NI f@el AT ¥ Sraldw (el I

V.0 FRIAIET CRFTR

G ARFAACE GRS Siferst
F) e TeAAifre, SNIfape, q@Ney, (WRIZS (oA WL WS GR WAETCSR feac
TR BAM ToAFAe 8 AT ATTF TAT AT, [Tl 8 I qH1E, @AN-
3) fPTm SeAme Soeae @ efifders #itag v+ A1+ (standard quality) THTEFAE |
3) lfrTm Teoime Toiwae @ ifiers sitely MRepIat Gi]1e, IS Fiw, FIoa™E, Oiil-
qrg, AfSqE, WREHREN, 9Fed A& TAWE (active Ingredients of drugs),

effGaeTeRae IS (processing additives), TTwF (preservatives), I, COARC,
VES (adulterants) 271 Boifgfen wfmreters +Qmw @ frwer |

©) efepTm Besime T I @4 (growth Promoters), XIW3 SREAE (feed additives)
R TGS ey S« S[AMFEBR* (drug Residues) Toxifaa ofgfoq afmmerms == ¢
IRERN

0



8) AT THTAY 8 JAEGH G ORI ANy, IoAHF, GOIARMLF, TWENE, COIRG,
A ORI TGS, TRIFD, I 29jva GoAfgfor AfRons «{r+ ¢ fraae |

<) dlfeprin =z BT (vaccines) IR =1 AR |

) SMECSR e eifisrm e Boreael, Alfders st TEAr SedE @R T AW 8
facare |

¥) METS TP AL AMECSS NoAe (I Ry A G (efie T TR IAL A 8
faceer

©) WMETS N TS FEACE NAC (AAN-ROAAT S SRR celfee S REE AR e
faarer |

5) RS TAR RET A ¢ [eeaeite eferane «iR ASC T 77 & |

.2 AT &BIR® @ B TP

ARAFST =@ T S0 & ey @ = Jear acae oF Ty ¢b & ==/ Sromra? vig
TR IR TG AIMFGE SADEL FEIg OIS SR | W R@e Saqeieg T @l AwE &y
WBPTS [ GFfd/ 992D/ Gedf gpfe AmEifos afs Sprd a1 2R | (VTS [ 4l

TARRSICF (SRPCR*T Fa1 T | AT S-R/E (NT (CSHAATTG , FAGAIRE T 8 (ST FAT TR

(TN, 5, 50 8 33) |

TRA-brs e @RS FCHE =R AP
S | ARG @Rl ¢ ,000/- BIe] 2R
Y | e gsEnceT o0/- DI RCACR
© | MRECHAT G R00/- B AR
8 | wmel (Moiture) ¢oo/- B 2CACR
¢ | ©% *mi< (Dry Matter) ¢oo/- B TR
Y | @ @IfGF (Crude Protein) 5,000/~ B 20T
q | FI29E (Fiber) 5 ,000/- B 2CACR
b | TIC (Fat) 5,000/~ B RCACR
5 | @m™ (Ash) ¢oo/- I TCACE
so | @fre el (55 ¢oo/- D] TR
5 | BB 5000/~ BRR SR
5% | =124 (Acid Insoluble Ash)/ sand/ silica €oo/- BIe] MR

28



>o | Zofr 2000/~ Bl TR
38 | «fGas (Acid Detergent Fiber) 5,000/~ BIETE SCASI
s¢ | 9=fGa® (Neutral Deterent Fiber) ¢0o/- BIETE SCASI
sv | femifas (ADL) So00/- B ST
3 | FCEIE o0 3,000/~ BT 20T
o | mieive gt ¢oo/- BRI SR
¥ | @ifbr gaarer () 5,000/- BRSO
R0 | FH-(efBT MEGTE (GafHas) 3,000/- SRR SR
R | RG-S G foyerm 2000/- DR ST
X | FIRGE «fglelG 3000/- DI AR
R0 | TOGR IH-SHIRE 8 GFTC [ AR 5,000/~ SRR SR
38 | fecaifemis ¢ tafifels (555 5,000/~ BITE ST
3¢ | (TECR el A ¢oo/- BRI SO
QY | FrERRI fefa ¢oo/- SR ST
3q | Foram faefy ¢oo/- SRR SR
Qb | EIcEE @qEEhe > ,000/- &fsfe BRI SR
I | (XS (B GAFIRPRT (T8, NCH(®, AR T951W) | >,000/- &fels I ZCACR
wo | Brifee /sl (@S-G T1|a aEnaieT) R000/- BRI SR
0y | GePTEe Gfesire (G (556 (PAP Test) ¢ ,000/- BRI SR
O | G @FTE (e (Pmfbe, #Rim) Y ,000/- B ST
wo | T «fTe areRe Y ,000/- BIETE S
w8 | fSBIf «wEnRim (wnfare gy feoifim, fF-Fweesy 3,000/ BIe] ZCACR
@3 B7) (HPLC or LC-MS/MS %) © ,000/-(if515)
oe | feBife aq@Rim (5ts g febifim @, f&, 2 33 ,000/- BIe] (AR
@R (&) (HPLC or LC-MS/MS w[H) © ,000/-(ff5)
oYy | fSBIfE «aETEie (fehifi v, T8, a3k &) ¥R s¢oo/-(2fSfB) BT SCATI
fOBIfE f1 (CHRCEPCo NG =Ia)

R




ARN-5¢ @PIGS '@ JCAFMETS *TH= AR

ey @ efiffetrs oy (317 47 TE)
0q | @I 8 ,000/afGATITF BIe] 2R
(coifrfer, (BGrTafE=T, Pierahe, (HPLC or LC-
GRICEFIHIPE Toyifo) MS/MS)
© 000 /GBS
(ELISA)
ot | fBAEIfE ERfeE ¢ ,000/AFGIRTF | B SCAFR
(coAfffer , (BGPTSR, Pz, (HPLC or LC-
GRICEFIHIP Topifn) MS/MS)
© ,000/AFBIRIGH
(ELISA)
05 | R Y ,000/- BIe] AR
(HPLC or LC-
MS/MS)
© ,000/- (ELISA)
8o | WRGIFead (8 & WOIERIZGA-AO0Z, AMOZ, 50,000/~ BIETE SCASI
AHD & SEM) (HPLC or LC-
MS/MS)
9 ,000/- (ELISA)
8> | T GrFT (STECHICANIZT) 8 ,¢oo /g BIEE S
82 | UFGTAETTERIe Gl ((NGITCIeET @ SeIay) ¢ooo /G BRI oI
89 | TIW/CHARE (GHICAITE COIRG, (CHINAPH, ¢ ,000/- &fSG BRI SR
TR Tyifn) (HPLC or LC-
MS/MS)
9 ,000/- (ELISA)
88 | wirel B (R, [, feny, f&rR) $,000/- SRR SO
(2TZHPI9ADT/ @F N ==
8e | = G (fay, fir, fany , ferR) («weiiger »iafo) 3,000/~ &fSfs BIe] 2R
8Y | (GIGT SIIFeT GIR (WeTde “afo) © ,000/- (ELISA) B 2R
8a | ¢oifpaTEe (2fSfG smicd &) © ,000/- BRR SR

Y




8b | I (CFACITCIEET , (NCATCIErT ) ¢ ,000/- &fsfs BIER SCAI

85> | f@BIfE (Histamine) ¢ ,000/- BIETE SCASI

¢o | Fem @ (weg sAfawe, afsRierer, Gifte 8 | 2000/- (&fs T | B WCorwE
T SR T ToyI)

@> | elifoR PR/ et A3 : GBS, ZAT @ooo/- (26 TAT) |  HER AT

€ | TR @R ©F (WGIERFIZS (Pl R @NH-ORGIE, | ¢ooo/- (S T | bR SR
PTG T, Gferedr e gwgifn)

IA-308 (LCIT (PG FCGET A AAFR

T R THES AT T

@O | T GR FHETS 2T 7771 ToAW T (Milk 3,000/~ B TR
Analyzer @13 (%1%, T35 % , (GO A*TeH %,
AoTE 6 FI6%, @fST% , F%, THEE%, &
w6 «fere, «fifefs, criffee anfel, Ffer <t
STem)

¢8 | couE /o Fewae (Milk Analyzer @is)s 8,000/- BIETE SCASI

TS, AWy &1

ee | UE Aete Fesae/ Pl (Ffaw) 79 8 ,&00/- B RRCR
(Conventional PCR @[d)

QY | T IR YRS el e (Freprm, Gifear, ¢oo/-2fsG Bl TRCR
iR, TR, @) -3 Tofgfs fady

eq | CINIoF CF F1e0 &oo/- BIe] TERCR

¢y | QPRI FFERTE Fes © ,000/- BIe] RCACR

T G TGS AT T
es | Tl e ot aqrip woo/- BIe] ICACR
Yo | (G NEIRFPT 3,000/~ BIe] ICACR

(Hardness, Firmness, Elasticity, Softness,
Springiness and Adhesiveness)

2



vy | T % Soo0/- BT 20T
v | Tl % ¢oo/- BIe] AR
vo | @b % 5,000/- B 2T
L8 | T % ¢oo/- B TRCR
ve | @™ % ¢oo/- Bl FCMCR
LY | BB % ¢oo/- BIRTR ST
vq | TREW eEfs Aqreae (Q-PCR/Conventional PCR 8,&00/- I ZCACR
)
o3 9=k fev@re wrelr Tt
b | @ @fer (Egg Analyzer =) ¢0o/- D] TR
Ly | CEIR GFERPRT 8 (@i @RS e (Hough ¢oo/- Bl 0"
Unit Method)
90 | (BIBIE Hfere ¢oo/- D] TR
QB | wHS % ¢oo/- Bl 0"
QR | WE % 000/~ DI RCCR
Q | @ % So00/- B 20T
a8 | T wift ufre 5000/- BIETH SR
e | for ewife srewad / Ffax fex 8,&00/- IR AT
2femy @ efifirers =y
Q| ePTe uf s @it (PAP) (556 (W6 @@ @F e, ¢ 000/l Bl TR’
e 3T, TN FAETEE-4 P ¢ X T8
THAfgfs Sresae (Q-PCR/ Conventional PCR wIAT)
AfRg eeie T fadfrae
qQq | pH (Multi Parameter Instrument aI<il) doo/- BIe] TERCR
av- | R (Multi Parameter Instrument @i 200/- Bl *RCR
Qv | I (Multi Parameter Instrument @isi) J00/- DIe] *AACR
vo | EEAGTSG Multi Parameter Instrument &1 J00/- BIe] TERCR

b




cafaamT)-«3 Teifgfe faefr (Flame Photometer @it )

by | f5f%«sT (Multi Parameter Instrument @) 00/- BIe] TERCR
b2 | BArg® SHeeE (Multi Parameter Instrument %i=T) 300/- BIe] AR
9 | Chemical Oxygen Demand (COD Analyzer ®I<T) Y000/- Bl 2CACR
8 | Biological Oxygen Demand (BOD Analyzer i) Yoo0/- BIe] RGACR
¢ | Turbidity (Turbidity meter =€) o0/ DIe] *AACR
vy | Aifcs (FrEfrm, Enfeas, «Bifw, S g ¢oo/afss Bl TR

AR5 NECFR FC GTH(G * AR RAFPRRE

PCR/Conventional PCR @< SI€jC)

bq | (OIGIET SR IO RART Peo 5,000/~ Bl RACR

bb | AES (O (GBI SRR JFIHCE AT AAGHAT IR 3,000 /2GS Bl AR
BaIvED
fofqe, ST, 2orifn)

bd | (BIDHE EAMER0T ORI IG5 /e >,&00/- Bl TRCR

So | IR E =T Fiewe (MALDI TOF MS @& 3,000/~ Bl RRACR
ACN)

5 | QffwhmE e iae #1186/ Faewae(MALDI 3,000/~ BIe] RCACR
TOF MS &3 S4CN)

52 | CRITAETe SEfifeen Fresae (MALDI TOF MS @& 5,000/~ B 2R
TKGCN)

59 | AFEIETHIRAR (@FEEOIF6 IO RN FrePael 9,000/~ BIETE SO

58 | GAIMGS PG “AFicce™ Aqrewae (MALDI 3,000/~ Bl AR
TOF MS &3 ST4CN)

o¢ | AFONRIEHIRAT @& & Saresae (Real Time 9,000/~ BIeTE S
PCR/Conventional PCR @4 SI€jC)

oY | fowrm f&w siresael (Real Time ©,000/- BT RACR

B




9

Tele (WTe F1) & sres2e (Real Time PCR @3
AMIT)

\© ,000/-

IR ST

b

3% IR (T Aq[SHa

R,000/-

DIF] R(CICR

1)

IS AT NRTGFITH T TG G ANEHaeT

R00/-

GERS (aiar)

(Bfear, SFRceamT, Srre (I,
@B e, Goit[r REsEebwr, Frafieer)

Yoo | difeers vy FAWEe s Faresae (Real
Time PCR @3 r<5eN)

(Tofear, 2EcaeaeT, Srarrent (e,

Torif)

Yoy | difdiers <tws/> Mt @ A/ FPreses siRarT
A& (Real Time PCR & T4ICR)

(9FG(T SI=APT, CASIZAM, (ARG @ ©I2AmT,
ST TGN SIRAT)

0% | GRIF SIRfRRE/57) Giw 729 S (Oxford
Nanopore Technology €< JT<5CN)

© ,000/2EINS BIEIH SR

© ,000/2EINS DI AR

80000 /&Y DI AT

9.0 ARTIHET IR0 8 AHHFRT

MIFNAEE FIE Y AR G A R G GG [ &y SqEenaiEgd 7wl
SRR | ey SroR ¢ AREfod Tave SPRe FE AREAE CT [Gees Fa1 200 | NIRRT
R ¢ IRHRFCHT AFwtiwery Ao @3 o 3t e’ S0 7w | Ffers wER
T AT 1S Personal Protective Equipment (PPE) (- &g <@taa =719 G014, GTF1G 210pT, W%,
oI, O FOF, (A F7 Tt | IFANCH T Ao, ez ¢ wHafers (e
FORFO ARIANCI O A s 2t [a) TorerFed HieTs I TG
A Fres e for StepRe 3% ARFRFERT bIeT A7 =0 =1E *H17 TSFeA 2T+ FACS = |
RS Y I GEIBIE FRSN eawial SR & Soo & F1ST Fyerr g a1 =g |
NITANCT FAT© TR FoTq (IR 200 THEA G WS FCA LATAGHR IRAF N2-*NSAR @
TRPTE *MSAF AR | APTC @ S (SFTBIRET AR G T Fe FI9 & AN SojIgfe
CE FFeT gT AR | W2 NIANANEE IS Jh7, 5RES (@ 8 Sy apmfas swieda
RIHRCCR G 2 9 2B (ETP) @3 98 IR | AEIAMIE 2 do hHR 7 I7© = IF
G GO AT T GON TOACR | G=IT iy e e e wieew effeft wew cne ferh 3T,
AT I TR G ¢ TR GHGREZHF Gk &ffSls @I A @ ~1%e77 [rapew oify) fodieiess

o



ey A <N 7l Y A FRCR | SR G RS A AL TS IR0 =ees Afels e
2o JIfR0T BT APICS AT IR TR0 AT FACS 21T (TS SN PG 7] AR |

@-20 ()¢ MR A 7l B@-20 ()8 00 EFGETErs  H@-20 (©)3 AR T& SEER
NS foarerer [ae

| e

B@-28 (3) TR GAHABTERAR ~ B@-2d ()3 TR TR fo@-28 (9)2 TP Boews A6 (2B

v.0 TV 8 YFHAFTR
b.d NI foraer steagetri fifeser

T AR AR AW #=1@ 218 IS &Afsis Mbod AifHPe Ao AT [T Sy |
o, et Teoifire ¢ R zre wnmifags amimcaR e WM e Far seified = ez |
(P AMVFHR F, (A0 TAMTS ¢ AAMIFe AWy TeAmee ¢ AfFaaace gaze [y Teome
Tormaer W NF6S 4T SRIET | SRR, NS AW SRAMCR o1 gNFT I Z( | JECHR
T TR ISP TS NI B0 ez A 4wy <@z [ivs T Ss@es |
QG A FCONC W AWy FEF oloPiR ArE Wid ¢ RigwEn e s | fwem ¢
BN Ay TR e SR S e e wifige FREHE Koy wizw ¢ R[ixaEw sneer

0d




o f =g (TR (FM6 ARBIETe 2R | TSI W Py difes Seome fdfve Fare Tomamy 8
AT D3 2050, A W7 [T 2009, 7% TR 8 MR T @ TMIF 08y A2 WP (@5
e ¢ R s IR0z | SR, (@R IR (F¥ IS0 AT AN SLAAC TR0l e
Facr, ResE difters Wi @we- w9 ¢ o, crg woriel weags eifdere ganfr Ko
RS A FE TR | AfPFW EI[E@ e Teriifrs ¢ R[oar zre wwifgs elifiers 2o s
Teoime Toieae @k IR e eifders st IW I51RER i Ao Sfiwedidie we frEe
NN GIoIF Tofe &Pl 2 ~tefeet | Srafie Geld et o Srmesy eifamv sifsmes
‘ifoprv Beome ToiRel @ eifdere AR W @ sitagaiE’ G J«ve «owy a@r 9 [ | T
@ NRRAIRGT T I MR G M Aroxe Seifaer | O A @ seager=i@ba
FEAF pRPOIT MR #CH) GF2 N0 “TF TG AT NSAET 020” T IS5 4TS
ISR 2elze FAT ZCACR T TENEC AGLIMCHF &y AFATT JCACR |

.3 IR R G wfTEe

2T ISR T AT FAFS[ 8 NIFAHT ‘ifrr>m Teswe Tosad ¢ aifders Aewe T+
e’ AT eférre et & Al e AMET oz € JTol (dooo I 45T Al FE IR
TR | AP TN FAFST € NIFAAT N4y @ Af*rwer WTTeT fqoqer w1 20, T A rwe 2=aef
NS ORI G FACO AR | OIRIGT IfeFieas T fozm@ee Aoo~el Jad & &Fese T
TR R JFE6 (dooo ), FIFEDG (0000 B) 8 (TR (¢oo F) 7o 5 oad a1 =207 |
I, TRt @ (OB WO AT FAS[-FRIAT Al e G JI2 T4 AE | OT1S
T m (T AR TATCH) SCIfers (R e fFge SR Freet o w1 2R ae eifassv
THee [(feg e Qime feas F41 0% |

’T| " UGERNEREE SRR
> »
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Abstract

Antimicrobial resistance (AMR) 15 a erucial multifactonal and complex global problem and Bangladesh poses a regional and
global threat with a high degree of antibiotic resistance. Although the lvuﬂu lpphunon of antimicrobials in the livestock
industry has largely contributed to the health and prods it ly plays a role in the evolution
of different pathogenic bacterial strains having multidrug resistance (MDR) properties. Bangladesh is implementing
the National Action Plan (NAP) for containing AMR mn buman, animal, and environment sectors through “One Health”
approach where the Department of Livestock Services (DLS) 15 the mandated body to mplement NAP strategies in the
animal bealth sector of the country. This review presents a “snapshot” of the predisposing factors, and curvent situations
of AMR along with the weakness and strength of DLS to contain the problem in animal fanming practices in Bangladesh.
In the present review, resistance monitoring data and nisk assessment identified several direct and/or indirect predisposing
factors to be potentially associated with AMR development in the animal bealth sector of Bangladesh. The predisposing
factors are inadequate vetermary healthcare, monitoring and regulatory services, intervention of excessive informal animal
bealth service providers, and farmers’ knowledge gap on drugs, and AMR which have resulted in the misuse and overuse
of antibiotics, ultimate in the evolution of antibiotic-resistant bacteria and genes in all types of animal farming settngs of
Bangladesh. MDR bacteria with extreme resistance against antibiotics recommended to use in both animals and bumans
have been reported and been being a potential public bealth bazard in Bangladesh. Execution of extensive AMR surveillance

n vetennary practices and awareness-building programs for stakeholders along with the of the capacity of
DLS are ded for effective of AMR and d in the animal health sector of
Bangladesh.

Keywords: animal health, antibiotic-resistant, antimicrobial resistance, bactenia, vetermary.

doi: www.doi.org/10.14202/vetworld.2021.210-221 How to cite this article: Hosain MZ, Kabir SML, Kamal MM (2021)
Antimicrobial uses for livestock production in developing countries, Veterinary World, 14(1): 210-221.

Abstract

Antimicrobial 15 an indispensable part of veterinary medicine used for the treatment and control of diseases as well as a
growth promoter in livestock production. Frequent use of antimicrobials in veterinary practices may lead to the residue in
animal originated products and creates some potential problems for human health. The presence of antimicrobial residues
in animal originated foods may induce serious health problems such as allergic reaction. antimicrobial resistance (AMR),
and lead to carcinogenic and mutagenic effects in the human body. The misuse or abuse of antibiotics in human medicine s
thought to be a principal cause of AMR but some antimicrobial-resistant bacteria and their resistant genes originating from
animals are also responsible for developing AMR. However, the residual effect of antimicrobials in feed and food products
of animal origin is undentable. In developing countries, the community is unaware of this residual effect due to lack of
proper information about antibiotic usage, AMR surveillance, and residue monitoring system. It is imperative to reveal the
current situation of antimicrobial use in livestock production and its impacts on public health. Moreover. the safety levels
of animal feeds and food products of animal origin must be strictly monitored and public awareness should be developed
against the indiscriminate use of antimicrobial in animal production. Therefore, the current review summarizes the literature
on antimicrobial use in livestock production and its hazardous residual impacts on the human body in developing countries.

Keywords: antimicrobials. human health, livestock production, residue.
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fom TRIAMIER Py ey @eife TR fom TRIIMIER g g T@eiife TR
(LC-MS/MS) (MALDI-TOF MS)

(GC-MS/MS) (HPLC)

fo@s IRemIaR oy ewged T@fs g fo@s aemIes oy wwged T@fs g
(AAS) (Milk Analyzer)

Ob



fows eI g g T@ife E foms CRReICeR g sy T@ife
(Bomb Calorimeter) (Kjeldahl Protein Analyzer)

(Soxhlet Extractor) (Refrigerated Centrifuge Machine)

fo@s aReiias oy ewgef w@=11fS ST (Fiber fomg aIaReIER oy erged T@Ifs 719z (Flame
Analyzer) Photometer)
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(Freeze Dryer) (Flow Cytometer)
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(Egg Analyzer) (Lactoscan Combo)

(Conventional PCR Machine) (Gel Documentation Machine)

80



(Real Time PCR Machine) (Fluoroscent Microscope)

foms TR fhg wergf T@ife MR foms *NFeIER fhg wergef T@eife
(Biosafety Cabinet Class Il Type A2) (NIR Feed Analyzer)

foms aReirias oy ewged w@=iife sz foms aReriaR oy ewged w@=iife sz
(E-pure Water Plant) (Bacteriological Incubator)
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(Autoclave Machine) (Nanopore Sequencer)
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