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Abstract

The anthelmintic drug is important in the eradication of gastrointestinal nematodes in goats, but inappropriate use of
anthelmintic drugs could develop anthelmintic resistance in the future. Most gastrointestinal anthelmintic resistance
situations in goats are reported in the gastrointestinal nematodes. Anthelmintic resistance have been reported world-
wide, including Asia, Europe, North Americaand South America. The types of anthelmintic drugs that are reported to
be resistant were albendazole, fenbendazole, ivermectin, levamisole, moxidectin and thiabendazole. There are several
risk factors for anthelmintic resistance, such as lacking of knowledge on farm management, improper drug use and
improper of pasture management. Guidelines for the use of anthelmintic drugs, and proper pasture management,
understanding the epidemiology and risk factors that anthelmintic resistance in goat are essential to develop gastroin-
testinal parasites control program and increase more efficiency. This article discusses the epidemiology of anthelmintic
resistance in goats from regions of the world and risk factor on anthelmintic resistance. To proceeding in surveillance
and measurements program could reduce the risk factors and impact of anthelmintic resistance problems in goats.
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Figure 1. General life cycle of gastrointestinal nematodes of small ruminants
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Table 1. Report of gastrointestinal anthelmintic resistance in goat

Anthelmintic

Continent Country ) Species Reference
resistance
Asia India fenbendazole gastrointestinal nematodes (Singh et al., 2017)
China ivermectin Haemonchus contortus (Yuan et al., 2019)
Europe France netobimin gastrointestinal nematodes (Mahieu et al., 2014)

ivermectin Haemonchus spp.
levamisole Trichostrongylus spp.
moxidectin
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United States of
America
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moxidectin
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gastrointestinal nematodes

gastrointestinal nematodes

(Goolsby et al., 2017)
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(Sprenger et al., 2013)
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(Borges et al., 2015)

{lRaeLd 9Ny LA ANIS AR AN D
Tuwe

1. \NHATNTUIAAIINSAMNIN AN EIALNITIAEIUNE

Ansdnanendluusasrniuieflutestnfinas
W1aasdunnnInisaanes idndiecld watlyuiae
inemsns W lAFuATN YR auuzinanndnawnme wazlull
AN99NENENEAET A (Singh et al., 2017) ldnsu
SerunmenTimsnzanluunein it nn sl laimanzansinl
zg'ma‘ﬁyfamﬁwwm% n13AN®289 Babjak et al. (2018) 911
LLuumumuImﬂLﬂumﬂﬁ%@g‘@L‘ﬁ'mﬁuWﬁmmLm:rmﬂfr
FonuEeInsaANINEtINE AaEluntsliiendne
wend nasidenden  dawend LL@:ﬂQWN?LﬁIﬂQﬁUﬂW?ﬁyﬂﬂﬂ
TNENENE NAN1TANTIANLIG Lﬂwma‘ﬂa‘iﬂwa‘m%g@lﬁ'mﬁu
WG AR s luune ldnsuierunngessnnig

nenpngnaieslunisinene s luune uazlingsudanisia

nIRaeNtnenend uune Teaaniandinlareansmnsng
@ < Ao gy a g ] = o o =

duarmpuilenvinliiianishesdianens uung Avlag
AYTHNNIANNUATUIAE RN E A MSUARSuRazTia (Les-
pineet al., 2012)

2. WIAUUINNNIT LFEIA BN E LUUNELAENT L e
inanensigniag
nnslfandnananstlasiunisiAnnensiflusang
ﬂivamﬁmwmn%m (Singh et al., 2017) uazin1sldaeg
mﬂmwLW@mmuwmﬁmn@u’LumqLmummi danalii
AT RILANIARENTNENenE NsinEnEusAenuIn
AuFunistlasiuuazAruANNINNIINIINIBENNITNELLIL
usl (Babjak et al., 2018; Varady et al., 2011) #nin15 14
endremendaaitaaiunauiiunaliiAnnisaeandae
WeING (Babjak etal., 2018; Goolsby et al., 2017; Limcharoen
etal., 2018; Singh et al., 2017) WNTIRENNIRANNTUNE L
wnlugiluuuieniu lnaeniznislandanagluBuns

38

Volume 30 | Issue 1 | 2020



= o @ o Py . o & -
weniuiluiaanAuniausssian1 s uInIsaas luna sy

= = . = 9 %
WINZUNERNNTERATNQINduny AsfiealdenlulEann
NgaluNan1s i N Ndlsc&nsnn (Babjak et al., 2018;
Varady et al., 2011) FRALRIENGIENENT bTTUUNILAY
213 19AR SRR ALENH NgX macrocyclic lac-
tones i ivermectin waz moxidectin L{l1H1 N1IAIRANENT
Fanan lusrLLNIUALATIMIS (Bowman, 2009) tneldengs
benzimidazoles U albendazole way fenbendazole Lilw6iu
AR ANEN B AN AN TUIZUUNIWAUAIUNT NUBFHIRA
(Bowman, 2009) wazweng Uil (Bill, 2017) uazngw imid-
azothiazoles 14 levamisole {ufiL N1TNNAANLIBFAINAN
U3 ULNIUAUBIT (Bowman, 2009) N3 e NReanuas
AuldiNansmINARuNizan g9liinnsiusesnns e
anaweng luwnznn 1in1s g e danens luwnzilunistin

dl [ o 6 v o
AN UUA lwnznUsulE lwnnzaniuwne wanann
tnslfiiuauinenadluamegnishesnls (Babjak et al.,
2018; Varady et al., 2011) vntleyllaslianursanian
wend e llisannsimunedn1snesngnewens (Erez and
Kozan, 2018) n1sldaunmaen luunei lainseiuluaaniann
Tuwnwzrlugs i aunnressnnuinzaNanalnnsAnELRen
AUBUIALN TN NENDLA AIAITHNNIANHIIUIATAIENNA
wisnzanluunesall
3. nsaamsulasuan

P N o Py o] | o

NUNWAAZNUNNNNIAN1INNTRENERTNLANFA1I
viu A utenlunslendianens atinsine uazaunisng
1 (Goolsby et al., 2017; Singh et al., 2017) mm‘ﬂumm
AnliARNNTRaEN T aNeE @ﬂmm?@mmwwm’mim
mmmmmummﬂuma‘mmmim@mmﬂwmﬂm i
WarsuntieasnisAanensaziiulidnmniaassaniuga
A ) = | v o 6w %o aa a
wisen s linyuewauginilaniann liung ldiunensninia
n13ARENENENNT LA (Singh et al. 2017)

nM9RaENtNENNBIAAINUAEAE TN TLAA

al

Tadendelunisnasndnenans Inausazilade@ealinony
4 A e — A e 4 .
NeLidesiu 1y inwaInsiaNgRaaiuEeIn1sdnnng
WNE TRALENENENT FUIALNTNLNENBINNITEN Az 1A
= [ |Ad| = A v 1 a
wnedmnuuagnlianaaanldauazaunnantnenans
Tdwnnsan Welian13ae81a1enens Ut N NuRR &N
NANNNZA TN TIRs LAY IRIasweFazinliinng
WNFNTLANENENENADENEL NN IAIMIARDNTNINT L
Mlideneasnslassunzasyauganiagladinng
o e 44 nes add
uyunaueugn dlannadasnazlaiunensnaenndne

KKU Veterinary Journal

a & o2 o A a o o A
Wﬂqﬁ@j\ﬂsﬂu AIIUUINATNITDNANLALNNITN AT AR 2ILAEINT)
o v a & = o o o o
‘Vlﬂ'wLﬂmmmﬂﬂ’]LL@:Nﬂ’]?ﬂ’adﬂuwgﬂril'ﬂ\'l’ﬂ‘zmuﬁimjmﬂ

Py | ol vy
mim@mmﬂWﬂﬂﬁ“ﬂﬂ@

ﬂﬁiLLﬁlﬂlﬂ’]‘iﬁ’ﬂﬂ’]ﬁ’]ﬂWﬂ’]E

nsuBlansdaendnawen anunsansesinlilae i
WJWNE‘LL@XﬁWLL‘LAL’ﬁ’]Lﬁlﬂflﬁun’]ﬁ‘ﬁ’]ﬂWﬁ’@IuLLW&LLﬁLm:Hﬂ?ﬂi
(Yuan etal., 2019) waniagans e dnanenaalisn il
AvsensaAeatuilunatun (Singh et al., 2017) uaz
qunReEene B I INZaN AuRN RN TANLNEAS
fenbendazole 7.5 — 10 Haaniu/nlaniu levamisole 8 — 12
Haaniu/Alaniu uay ivermectin 0.3 — 0.4 Haaniu/Alaniu
(Stadaliene, 2015) INBAINIAIUITLULIAILANULILILIIUN
n1311 1% (Mahieu et al., 2014; Shalaby, 2013; Yuan et al.,
2019) i nsanAaElunslEineden Tnanisadunis
Wendnenegluneumsewisangenianli albendazole
#uARLILAZIRaUT U tUFaRa1ANT ivermectin $9xAL
albendazole Wua M 1¥iAN EPG amas (Yuan et al., 2019)
LL@:n1i‘irvmzmwﬂW%‘Emﬂsl%zmuiwaﬁ”uﬁml,mumﬂ%ﬂm’m
WENS WUEN levamisole HUsEANEANNINAR whilaiuen
sinvaenalidsdAtyiunisldvunnas uazilaanazian (Lim-
charoen et al., 2013) a9 1891119919081 1N 195 R arisg
wazAILANNTRANE 3 AR dauTae lunnsanauauesld
WeNBUALNIRRENTNENe B Al

ADLAUDUL

o e 4 . > e Ay

1. AN199ABUINEINANNITRENNIIANTNI NGB
al :/} £ = dgl 1 a Y o
anvivlinaunsilyninishaanoiawas luune iy
WNAINT

o = v ] = a on
2. naigaasiiniseendei nuaviseuuilfimlu
AT MEENANEINENE AT ALABLAL LTI UMULILAY 1TY IUIATD
. ey, d vo v A
gNo1aneg18N ManZ Tuune kazAND T LAY [ie
a o A A gy a g \ a
ann9nATTadeAsaNna A ANIABENANEIWEINT MAWNE

a5

q

mnmmmm@mmuumq mﬂmmim‘umm
esannmenaiiiansAeendnemeN3anunsndesieanisaeen
Tilgsusiall faﬂﬁqmimmLLW:%L@WLﬂu@‘qﬁﬂﬁmmﬁmmi
Aetnduazuninszanglletinesnise Favalantndadny
ﬂmmmsﬁ”@mdwwmﬁmqLaummﬂuuwz N17AANIS

= \ a o a A @ o o o qv a
m@ﬂqﬂqﬂWﬁqﬁuuNﬂ@qﬁ@'}LﬂﬁlmLﬂuﬂQQEL@ﬂ\‘]quﬂLﬂmﬂqﬁ'

Volume 30 | Issue 1 | 2020

39



KKU Veterinary Journal

v £

A 1 a ] 1 U = =
Aeentnewend uneasnslddnngg lunisdaeung dnns
Vrumenlimanzan wazaaudlunng e dusu Tl
gnsLINIIAReNtN e B Tuune AtiuasAsEinisAnm
Fansui lanadtlesiuntssansnnsall

LANAITDINDY

BabjakM, Kénigova A, Urda Dolinska M, Vadlejch J, Varady M,2018.
Anthelmintic resistance in goat herds - In vivo versus in
vitro detection methods. Vet Parasitol254, 10-14.

Bill RL, 2017. Chapter 12 — Anthelmintic, Clinical Pharmacology
and Therapeutics for Veterinary Technicians. 4th ed. St.
Louis, Missouri, Elsevier, 267-268.

Borges SL, Oliveira AA, MendongalR, LambertSM, Viana JM, Nishi
SM, Julido FS, AlmeidaMAQO, 2015. Anthelmintic resis-
tance in goat herds in the Caatinga and Mata Atlantica
biomes. Pesq Vet Bras 35(7), 643-648.

Bowman DD,2009.Chapter 6 — Anthelmintic drugs,Randy, Lynn, C.
(ed.). Georgis’ parasitology for veterinarians. 9" ed.St.
Louis, Mo., Saunders/Elsevier, 254-294.

Coelho WAC, AhidSMM,Vieira LS,Fonseca ZAAS, Silva IP,2010. An-
thelmintic resistance of goats in the city of Mossoro, RN,
Brazil. Cienc Anim Bras 11(3), 589-599.

Crook EK, O'BrienDJ, Howell SB, Storey BE, WhitleyNC, Burke JM,
KaplanRM,2016. Prevalence of anthelmintic resistance
on sheep and goat farms in the mid-Atlantic region and
comparison of in vivo and in vitro detection methods.
Small Rumin Res 143, 89-96.

Department of Livestock Development.National level farmer infor-
mation 2018[Internet]. Department of Livestock Develop-
ment;2020 [cited 2020 Jan 1]. Retrievedfrom: http://ict.
dld.go.th/th2/index.php/th/report/529reportthailandlivest
ock/reportservey2560/1241-2560-1-country

ErezM and KozanE,2018. Anthelmintic Resistance in Farm Animals.
Kocatepe Vet J 11(3), 322-330.

Food and Agriculture Organization. Live Animals 2018 [Internet].
Food and Agriculture Organization; 2020 [cited2020 Jan
1]. Retrieved from:http://www.fao.org/faostat/en/?

foclid=IwAR2En5be_EZG6AgzuVERK]YNmcdRgNQgn13MOMSd-
DGN4doRcOHuFe-QieM#data/QA

GoolsbyMK, Leite-BrowningML,BrowningR,2017. Evaluation of
parasite resistance to commonly used commercial an-
thelmintics in meat goats on humid subtropical pasture.
SSmall Rumin Res 146, 37-40.

IslamS, DeyA, AkterS, BiswasH, Talukder MH, Zahangir
AlamM,2018. Status of anthelmintic resistance of gastro-
intestinal nematodes in organized sheep and goat farms.

Asian J Med Biol Res 4, 378-382.

KumsaB andAbebeG,2008. Multiple anthelmintic resistances on
a goat farm in Hawassa (Southern Ethiopia). Trop Anim
Health Prod 41, 655-662.

LespineA, ChartierC, HosteH, AlvinerieM,2012. Endectocides in
goats: Pharmacology, efficacy and use conditions in
the context of anthelmintics resistance. Small Rumin
Res103(1), 10-17.

LimcharoenS, KhongsenM, SrisawatS,2013. Herbs Used for Eradi-
cation of Gastro-Intestinal Nematodes in Goats. PNU-
JR,5(4), 164-173.

LimcharoenS, KhongsenM,Taahai S, Peeyao M,2018. Effects of le-
vamisole Ivermectin and Albendazole on eradication of
gastro - intestinal parasite in goats (Capra hircus). Khon
Kaen Agr J,46(1), 622-627.

Mahieu M, Ferre B, Madassamy M, Mandonnet N,2014. Fifteen
years later, anthelmintic resistances have dramatically
spread over goat farms in Guadeloupe. Vet Parasi-
tol205(1-2), 379-384.

Mickiewicz M, Czopowicz M, Gorski P, Kaba J,2017. The first re-
ported case of resistance of gastrointestinal nematodes
to benzimidazole anthelmintic in goats in Poland. Ann
Parasitol 63, 317-322.

PrichardR,2008. Mechanisms of anthelmintic resistance: Implica-
tions for the future of parasite control[dissertation].Sainte
Anne-de-Bellevue, McGill University.

Saeed M, Igbal Z, Jabbar A,2007. Oxfendazole resistance in gas-
trointestinal nematodes of Beetal goats at livestock farms
of Punjab (Pakistan).Acta Vet Brno76, 79-85.

Salgado JA and Santos CD, 2016.0Overview of anthelmintic resis-
tance of gastrointestinal nematodes of small ruminants in
Brazil. Rev Bras Parasitol Vet25(1), 3-17.

Shalaby H A,2013.Anthelmintics Resistance; How to Overcome it?.
Iran J Parasitol8(1), 18-32.

Singh R, Bal MS, Singla LD, Kaur P, 2017. Detection of anthelmin-
tic resistance in sheep and goat against fenbendazole
by faecal egg count reduction test. J Parasit Dis41(2),
463-466.

Sprenger LK, Amaral CH, Leite Filho RV, Aguiar TN, Molento MB,
2013. Effectiveness of phosphate levamisole in gas-
trointestinalnematodes of goats and sheep. Arch Vet
Sci18(1), 29-39.

Stadaliene 1,2015. Epidemiology and control of Gastrointesti-
nal nematodes in lithuanian goat farms [dissertation].
Kaunas, lithuanian university of health sciences.

Varady M, Papadopoulos E, Dolinska M, Kénigova A, 2011. Anthel-
mintic resistance in parasites of small ruminants: sheep
versus goats. Helminthologia48(3), 137.

40

Volume 30 | Issue 1 | 2020



KKU Veterinary Journal

Waller PJ,1997. Anthelmintic resistance. Vet Parasitol,72(3-4), 391-
412.

Worasing R, ChaisaleeP, WondeeN,2011. The status of gastrointes-
tinal parasites in goats in southern Thailand. Proceedings
of 49th Kasetsart University Annual Conference, Kaset-
sart Thailand, 141-150.

Yuan W, Lu K, Li H, Liu J, He C, Feng J, Zhang X, Mao Y, Hong
Y, Zhou Y, Lu J, Jin Y, Lin J, 2019. Seasonal Dynamics
of Gastrointestinal Nematode Infections of Goats and
Emergence of Ivermectin Resistance in Haemonchus
contortus in Hubei Province, China.Acta Parasitol64(3),
638-644.

Volume 30 | Issue 1 | 2020 41



