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Kparak caap:xkaj: KoHTpona racTpoMHTECTHHAJIHUX MapasuTa y pa3IHYUTHM CHCTEMHMa
y3roja TpexuBapa 3acHMBaHA j¢ Ha BAaKIWHAIMjH, XEMOTEpalHjH, IOOOJpIIAKY KBAJIHTETA
MEHaIMEHTa CTaJia ¥ Kopuihemy I'eHeTCKUX HoTeHnujara goMahuna. Illupom cBera poMuHMpa
CTpaTerrja KOHTPOJIC XeIMUHATA 3aCHOBaHA Ha YeCTO] yIOTpeOr aHTUXEIMUHTHKA, KOja ce cMaTpa
HEOJPXKMBOM, C 003UPOM Ha I10jaBy cBe Beher Opoja 1 BpcTa mapaszuTa KOju Cy OTIIOPHH Ha JIEKOBE.
Pa3Boj pesucTeHmMje Ha CBe TPH TIpyle AHTHXEIMHHTHKA IIUPOKOr CHEKTpa (HHUKOTHHCKH
AHTUXCIMUHTHIM, OCH3MMHIA30JM W MakKpOJHMIHH NakToHW) M mnoBehana Opura 3a 3apaBibe
MOTpoIIaya yCIOBJ/bEHE M10jaBOM Pe3n/iya IPUMHUjeHEHHX JIMjEKOBa y XPaHH, J0JATHO KOMILIHKY]Y
KOHTpPOJIy OBHX HeMaToja. Y IMJby CMamera Op3HHE 10jaBe PEe3UCTEHIHje Ha aHTUXCIIMHHTHKE
KOJI TaCTPOMHTECTHHAIHUX HEMarolla MaluX MpeKUBapa W OpraHu3aluje Ipoleca OIPIKUBOT
HMHTETPUCAHOT yNpaBJbatba Mapa3uTuMa, TI00aIHo je mpuxBahieH IPUHIUI HUJBAHOT CEJIEKTUBHOT
TpetMana. CripoBol)ere OBe CTpaTeruje je TeK OJHCIABHO MOCTAN0 HM3BOIJBHBO, Ca Pa3BOjeM U
MPAaKTUYHOM TPHMEHOM CHCTEMa KOjH CIIY)KM 3a KJIMHUYKY TPOIjEHYy aHEMHje KO MalluX
npexuBapa 00oJenux o xeMoHxose. [lopex Tora, KpaTKOTpajHE NPOMEHE TEIECHE TEXHHE H
onpehrBame TenecHe KOHIULMje MOTY OMTH MOKa3aTeJbU €HIONAapa3uTo3a, mro oMoryhasa Op3y
HUACHTU(UKAIN]Y KXUBOTHbA Koje he BepoBaTHO MMATH KOPUCTH Of TpeTMaHa. JloOujeHn pe3ynraTu
KBAaHTHTaTUBHE KOIPOJIOIIKE JHjarHOCTHKE M PE3YNTATH MPOLCHEe aHEeMHje Cy KPUTEPUjYMH KOjH
omoryhaBajy audepeHIujarHy AHjarHOCTHKY W3Mel)y 3apaBUX M PE3IIHjCHTHUX JKHBOTHEA H
JIaKIy JUjarHOCTHKY pe3ucTeHnyje napasura. C 003MpoM Ha TO J1a pe3HIIHjSHTHE )KUBOTHILE UTPAjy
Ba)XKHY YJIOTy y KOHTaMHMHAIMjU TMAallbaka, pa3yMJbHB j€ KIMHUYKO-NIAPa3UTOJIOIIKKA 3Hayaj
BUXOBOT IPABOBPEMEHOT OTKPHBAha.

Kbyune peun: npexxuBapy, pe3uCTCHIMja, aHTUXCIMUHTHUIIN, PE3UIIH]CHIIH]ja, A1jarHOCTHIKH
apameTpu

** Pan je peanusonaH y oksupy IIpojexata 6poj TP31084, 6poj 173001, 6poj I1I 46002 u Bpoj
TP31088, koje ¢puHancHpa MUHHCTAPCTBO MPOCBeTe U Hayke Pemybnuke Cpouje.
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YBOJ

[Tapa3nuTCKU racTpOSHTEPHUTHC j€ EKOHOMCKH
Haj3HaYajHUje 000JpeHE MNAITHUX >KUBOTHIHA,
YyHja ce KOHTPOJA Yy MOCIEABUX MET JIeleHH]ja
3aCHMBAJa YIJIABHOM Ha OpraHM3alldju Hama-
camba M yrnoTpeOH aHTUXeJMHHTHKA. CucremMu
yIpaBjbatba HAMacamkeM Cy YrIaBHOM Hemp-
aKTMYHU M CKYIIM, JIOK je yuyectasa ynorpeda
AHTUXCJIMHUHTUKA  JIOBeJla JIO  [podiema
moehaHe pe3WCTEHIMje mapa3uTa Ha aHTHUII-
apasHTHKE, HAPOYUTO KOA MaJMX IpekHBapa
(Véarady u cap., 2011). IlojaBa pe3ucreHImje
youeHa je LIMpOM CBeTa y CBe TPH TIpyIe
AaHTUXCJIMHHTHKA  IOUPOKOr  CIEKTpa -
HUKOTMHCKUX AaHTHUXCJIIMHHTUKA (MMHUIa30T-
Ma30JIU U TeTPaXUAPONTUPUMUANHY), OCH3UMMU/I-
a30J1a U MaKpOJIMIHUX JJAKTOHA, KOjU CE& KOpUCTE
y OBYapCTBY 3a Cy30Hjame HH(EKIIHja Ipoy3po-
koBaHux ctponrunuauma (Coles u cap., 2006,
Vidyashankar u cap., 2012, Salgado u Santos,
2016). CmameHa epUKACHOCT aHTUXEIMHUHTHKA
y KOMOMHAIMjU ca JKeJhOM Ja c€ peayKyje
yrmotpeba XeMHUKajJHja y NPOH3BOJHUM CHCT-
eMHUMa CTHMYJHCala je IOoTpary 3a anrep-
HATHBHUM W OJPXHBUM MOTyhHOCTHMa KOH-
TpOJie Mapa3uTa, ITO je PEe3yATHPANIO I10jaBOM
HOBHX KJlaCa aHTHUXCIIMUHTHUKA Ha TPXUIITY
(mepuBaTH aMMHO-allETOHUTPWIA U  CIHp-
onnnomu) (McManus u cap., 2014).

Pa3Boj pe3ncTeHTHUX JHHWja XEIMUHATA je
€BOJIyLIMjCKa KapaKTepUCTUKa M 0a3upa ce Ha
YHYTapIoMyJIalijcKoj —CENEeKIUjU Tapas3uTa,
KOjH HOCE aJiejie OJITOBOPHE 3a PE3UCTCHIIN]Y Ha
XEMH]jCKe KOMIIOHEHTe u3 Jieka. Jlyxa ynorpeba
UCTOT aHTHIIApa3UTHKa, WM CpelcTaBa KOjH
MMajy CIIM4aH MeXaHHW3aM [ejioBamba, hMa 3a
MOCIIEUIY CTBapame PE3UCTCHIH]e Ha JIEK KOJ
napasuTa. JeJHOM YCIIOCTaBJbCHA PE3UCTEHIIM]ja
MOXe Ja moTpaje Buuie roxuna (Jackson u
Coop, 2000), nnmm HecTaje MMOJ YTHIAjeM
CeJIEKIIje W TEHETHYKOT Npu(Ta, KOjH ACTYjy
Tako mMTO Bpahajy OCETJEUBOCT y TOMYJAIHjy
(ITerpugesuh u cap., 2007).

[MomTo je mpobneM pe3wcTeHNHje BeoMa
aKTyeJaH, I0CTOje MOKYIIaj! J1a ce BEeH pa3Boj
CTaBH 1101 KOHTPOJIY U Jia Ce MPOLIEeC YCIIOpH Ha
pasnuuure HaumHe. McnuTHBama — TOKOM
nepuona o 20 ronuHa ykasyjy Aa je HajooJbH
HauyMH OJylarama Ipoleca CeJIeKLHje Pe3ncCT-
EHTHHUX TeHa KOJ Iapasura yrnorpeda KomOu-
HOBaHMX Iperapara — MUKCTypa ca JBe U BHIIIE
Pa3IMUUTUX XEMHUJjCKMX aKTUBHHUX CYIICTaHIH,
JIOK ce Kao Jpyra OIIIHja MPeropydyje poTamuja
JIEKOBa U3 PasIMYMTHX XEMHjCKUX Tpyra, Koja
ce 0 caga KOpHCTHIA 3a H30eraBame
tonepannmja (Jlamomesuh u cap., 2009).

Jemna onm moryhHocTn 3a moBehame eduk-
ACHOCTH JIeKOBa je yckpahuBame XpaHe mpe
nepopaiHe aruiMKandje aHTHUXeJIMUHTHKA. Ha
OBa] HAYMH C€ CMamyje KOJIHYMHA XpaHe y
JUTECTUBHOM TPAKTY XHMBOTHEE U IIPYKa BUIIIE
BpeMEHa 3a alcCopHiHjy W IHCTPUOYLHjY
nekoBute cymcratue (Jackson u Coop, 2000).
BaxHo je ¢popmupaTu rpyne opama npudImKHO
UCTe TeJeCHe Mace e CBaKoj OBLM Tpeba naTu
JI03y Koja ojroBapa HajBehoj jelIMHKH y TPYIIH.
OBakaB NPUCTYN OCUTypaBa Jia CBaKa XHBO-
THA y TPynu no0uje MyHy 103y JieKa, jep je
HajIITCTHUje CYOMO3MpaTH TPETHpAHE jEIMHKE
(JIanomresuh u cap., 2009).

[lojam peswnujeHnUje Cc€ CIHOMHEE Y
BEJIMKOM OpPOjy HCTPAKUBAYKHX CTYAH]ja, Al CC
meroa  geduHMNMja  pasnukyje. [Ipema
Doeschl-Wilson u cap. (2012), pe3unujenmmja je
CIIOCOOHOCT JKMBOTHESG Jla OfpXKaBa Io0py
KOHIUIN]Y W yOOWYajeH CTENCeH aKTHBHOCTH
JIOK je mH(HIUpaHa mapa3sutuma, 6e3 003upa Ha
HUBO onTepehema NPUCYTHUM MAaTOTEHUMA.
[Ipema nojeMHUM ayToprMa, pE3UsINjeHIIIja ce
OJHOCH Ha CIIOCOOHOCT foMahHHa/>KUBOTUEbE 1a
NPeXUBH M OCTaHe MPOAYKTHBHA YIPKOC
Mapa3suTCKOM H3a30BYy KOjeM je H3II0KeHa
(Bishop, 2012). Y nwureparypu mHOCTOjH jOII
jemHa nedUHUIMja OBOT TEPMHHA, IpeMa KOjoj
pe3wIdjeHnja  TpeAcTaBlba  CHOCOOHOCT
nomalinHa Jia ToJIepulle IPUCYTHE Mapasute 0e3
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UCIIOJbaBaha MKAKBHX KIMHUYKHX CHUMIITOMA
oboseema (Gunia u cap., 2013). Bishop u Morris
(2007)  nmedpwHMmy — peswNIHMjeHIH]Yy  Kao
crocoOHOCT ~ ajamnTanyje  JKUBOTHEHA  Ha
HHOEKUUjy Pa3IUYUTUM Y3POUYHULIUMA Mapa3-
UTCKE €THOJIOTHje U3 OKpykKema. [Ipema Storey
(2015), peswnumjeHnMja NpeacTaB/ba HpHIIAr-
OJUBMBOCT NPOMEHaMa M II0CEJOBambe Kara-
LUTeTa 32 YCIEIIHY /Il Tall{]y IPH CYyOUaBarby
ca mapa3suTCKOM HH()EKIINjOM, Ka0 CTHIIAHE CBE
Behe W mupe KOMIIETCHIIMjE 3a pearoBame Ha
ctpec. Cmatpa ce fa je oBa aepUHHUNNja HajK-
OMIUICTHH]a.

[MomTo cy pe3ucTeHNMja U PE3UIHjCHIIM]a
HaclielHe ocoOWHe, BaKHA je TayHAa W IIpaB-

OBpeMeHa AepUHUIMja CBAKOT IMapaMeTpa KOju
MOMaXke y MpOIECY Y3TOjHE CENIeKIHje >KHUBO-
THa, KOje TOKa3yjy oBe ocobuHe. 3a IoKa3-
WBamkbe JKABOTHIA KOje WCII0JhaBajy pE3HII-
WjeHI]y TP CyoyaBamy Ca XEeIMHHTCKUM
M3a30BOM, WJIM KOJI KOjUX Mapa3uTH UCII0JbaBajy
PE3UCTEHIM]Yy HAa aHTUXEIMUHTUKE, HEOIIXOIHH
Cy pesynTatu Opojamba NPUCYTHHUX jaja XelM-
nHata y Qeuecy ucnuruBanux xusoruma (FEC
— Fecal Egg Count), npoleHa KIMHUYKE aHe-
MHj€ Ha OCHOBY BPEJIHOCTH 3alPEMHHE €PHUTP-
ommrta (packed cell volume — PCV) npumerom
FAMACHA (FAffa MAlan CHArt) tecra
(Malan u Van Wyk, 1992) n napameTpu Be3aHH
3a TenecHy koHaunujy (Storey, 2015).

JUJATHOCTHUYKHU 3HAYAJ BPOJAIBA JAJA 'Y ®ELIECY
(FEC - FECAL EGG COUNT)

3a nporneHy epUKaCHOCTH aHTHXEIMUHTHKA
y TpexuBapa, ICTEKIHjy pe3UCTEHIMje Ha
AHTUXCIIMUHTHKE 1 JOKa3UBAE PE3UIINjCHIIH]E,
Ceercka acomujandja 3a yHampelheme BeTepu-
Hapcke mapasuronoruje (World Association for
the Advancement of Veterinary Parasitology -
WAAVP) mpenopyuyje McMaster wmeromy
(Coles u cap., 1992, Storey, 2015). To je
cTaHmapAHa ¥ Hajuernhe kopuirheHa KOHBEH-
LMOHAJHA METO/Ia KBAHTUTATHBHE KOMPOJIOIIKE
IWjaTHOCTHKE Yy BETEPUHAPCKO]  IapasuT-
omoruju. Cuyxn 3a oxppehuBame cTeneHa
SHIIOTIapa3UTCKUX MH(DEKIINja, a 3aCHOBaHa j¢ Ha
Opojamy Mapa3uTCKUX eJeMEHATa Y jeAUHUIIH
Mmace ¢eneca (EPG - Eggs Per Gram, OPG -
Oocysts Per Gram, CPG - Cysts Per Gram i LPG
— Larvae Per Gram). OceTJEHBOCT METOZIE j€ O
10 mo 100 mapasurckux enemenaray 1 g pemeca
(Pereckiene u cap., 2010).

[IpumMena oBe mporeaype 0 caja je onucaHa
KOJ BEIMKHX W MajJuX MpPEeKHBapa, KOmba,
CBHF@, Mecojela, NTUIA, KyHuha, MHILICBa,
Kopmaua, temypa u Jbyau (Bondarenko u cap.,
2009). Vadlejch u cap. (2011) cy ynopehusasu
OCETJBUBOCT U MOY3IAaHOCT TPH MOAU(PHKOBAHE

TexHUKe o Mek MacTepy ca LuJbeM Jia yTBpE
Koja je MoauduKanyja METoAe HajIIOTOIHH]ja 3a
PYTHHCKE Mapa3uTOJIOIIKE Tperyiefie W Jaujar-
HOCTHYKE TPOIjEeHEe y BETEPHHAPCKO] KIMHH-
uykoj npakcu (Tabemna 1).

IMokazano ce JOa je KOHICHTPUCAHA
McMaster metozna (Roepstorff u Nansen, 1998)
HajOCjeTJbHBHja U HAJIIOY3IaHM]ja 32 OTKPUBAIHC
jaja xenmuHaTa. OBa MeToza je Op3a, KOPUCTH
Hajeehy konmumHy ¢eneca (4g), MMa HUCKY
Bpenuoct rpanune nperekuuje (20 EPG), a
3axBaJbyjyhu nieHTpudyrupamy dekaiHa cycr-
€H3Hja je JJOBOJFHO YKCTa 38 MUKPOCKOITHPAE.

Moaudukanuja npema 3ajuuexy (1978)
Tpeba a 06e36emu 60Jbe pe3ynraTe 300T HUCKOT
KOPEKIMOHOT (hakTopa, ZiBa IOCTYINKA LEHTp-
ndpyrupama ¥ HajHIDKET OJHOCa paspe-hema.
Mebhytum, HH3ak omHOC paspehema uMa 3a

MOCHEMIY TPHCYCTBO BEJIUKE KOJUYHHE
HedncToha y WCIUTHBAHO] CYCHCH3WjH, IITO
3HAYajHO  OTeXaBa  IMOCTyMaK  Mperjiesaa

npernapara y KOMe Mapa3suTCKU eJIeMEHTH MOTY
OWTH MAaCKUpaTH WM 3aMEHEHH IMCeYJI0-
MapasuTCKUM 4ecThinama u3 (eieca, dyuMme ce
noBehaBa HemoysmaHocT oBe mporeaype. Oa
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METOJa HMa Cpelmby BPEAHOCT TpaHULE
JeTeKIHje W TMpUMjemhHBa je ca Mpernu3Homhy
pesynrata ox 100 EPG (Vadlejch u cap., 2011).

Tpehu ymopemnn metrom mpema Wetzel-y
(1951) je HajjemHOCTaBHHUjH, aJH Iaje Hajio-
muju pesyarar. Hucka oceTsbMBOCT U MOy31a-

HOCT OBE METOJIC HajBEpOBATHH]€E je Y3pOKOBaHA
BHUCOKUM KOPEKIIMOHUM (paKTOPOM U 0JICYCTBOM
Kopaka TeHTpupyrupama. OBa MeToga uMa
BHCOKY BPEIHOCT paHHIIe JETEeKIHUje U MpyKa
nperusne pesynrate on 200 EPG (Vadlejch u
cap., 2011).

Tabena 1. Ynopenne BpegnocTu napamerapa Moaupukosannx McMaster TexHuKa

(Vadlejch i sar., 2011)
Moauduxkanuje rexnuke no McMaster-y
Iapamerpn Wetzel oy Roepstorffu

(1951) Zajicek (1978) Nansen (1998)
Kommanaa gerneca (g) 2 1 4
Bpcra droranronor pacrsopa NaCl MgS0O4+Na;sS,03 NaCl + rinyko3a
CrneunguyHa Te)KHHA pacTBOpa 1,200 1,280 1,300
Lientpudyrupame (RPM') - 2000 1200
Lentpudyrupame (RCF?) - 479 172
Bpeme nentpudyrupama (min) - 2 5
BpF:Me (oranuje y KOMOPHLH 23 5 35
(min)
Bpoj koMopHIIa Y IPeAMETHHIH TI0 3 ) )
McMaster-y
MynTAIIAKATAOHA (KOPEKIIHOHH) 67 33 20
(hakrop

'RPM (Revolutions Per Minute) — 6poj 06pTaja y MUHYTY

RCF (Relative Centrifugal Force) — penaruena nentpudyranna cuna

Kon pazmmunTux BpcTa npexusapa, Iocroje
n3BecHa orpannuera FEC mocrtymka koja OMTHO
YTH4y Ha TyMmademe, HHTECPIpETaunjy W
noy3naHoct nobujenux pesyiarara. Kox ompa-
CIMX TOBena, TO Cy: 1) orpaHW4eHa IujarH-
OCTHYKa BPHjETHOCT, Be3aHa 3a CTENEeH HH(]EK-

mje Koju OOWMYHO HHje Yy KOpelmaluju ca
ontepehemem xenmmuatuma; 2) Hucke FEC
BPEIHOCTH, INTO KOJ ToBena 3axTeBa (IoT-
alMoHe TexHUKe Beher cTeneHa OCETIHUBOCTH
HET0 3a OBIE; 3) OrpaHHYeHa KIWHUYKA
BpeAHOCT 3a Nematodirus spp., IOITO HajBehy
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LITETY MPOY3POKYjy HE3pEIH CTaAMjyMH OBUX
HeMaTola Ipe IoYeTKa Nosarama jaja u 4)
kIuHAYKa popma mapamducTomose, koja je
00WYHO y3pOKOBaHA BEITUKUM OpOjeM He3pennx
mapasnuTa y MHUTPaIdji, yciea yera 0poj jaja y
n3MeTy Moxke OuTHi Hu3ak uin Hyna (Rollinson,
2013).

Kon XeMOHX03¢ W TPUXOCTPOHTHIIMO03E
Manmux mnpexwuBapa, FEC je y wu3pasuroj
Kopermanuju ca onrepehemeM  KHUBOTHEbA
XeIMHUHTHMA. Y Cily4ajeBHMa MOJUIIApa-3UT-

n3Ma, Ka/ia peJlaTHBHO BUCOKA IPOM3BO/AA jaja
H. contortus MoXe MacKupaTh HHXY INPOU3-
BOAKY jaja Hekmx aApyrux Bpcta (7.
colubriformis 1 T. circumcincta), FEC uma
OTpaHMYEHY IWjarHOCTHYKY BpemHocT (Roeber
u cap., 2013). 3aTo ce Ha ocHOBY Opoja jaja Koje
Cy MOJIOKHUIIE pa3MuUTe BPCTE TacTPOMHT-
ectuHamHUX HemaTtona (I'MH), mory matu camo
OpHjEHTAIIOHE INPOLIEHE WHTEH3UTETa WH(]EK-
LMje W OIIy4HMBaTH O ToMe Ja Jim he u kajaa
JKUBOTHIbE OuTH TpeTupane (Tabena 2).

Tabena 2. OnpehuBame crenena uadexunje ca 'MH 3a miaane sxuBorumwe (Kahn, 2005)

Mapasir Crenen uapexnnje (EPGF — Eggs Per Gram Faeces)
Huzax Ymepen Bucoxk
IT'OBEJA

Memrana nndekuuja 50-200 200-800 800+

Haemonchus spp. 200 200-600 600+

Trichostrongylus spp. 50-100 100-400 400+

Cooperia spp. 200-300 300-2500 2500+

OBIIE

Memana nndekuuja 50-800 800-1200 1200+

Haemonchus spp. 100-2000 2000-7000 7000+

Trichostrongylus spp. 100-500 500-2000 2000+

Nematodirus spp. 50-100 100-600 600+

Oesophagostomum spp. 100-800 800-1600 1600+

[losHato je ma ce on aHTHNApa3HTHKA
OUCeKyje BHCOKAa E(QHUKACHOCT Yy TEPEHCKUM
ycIoBUMAa. AHTHEKTONAapa3sWTHIN Tpeba na
nUMajy arcoiyTHy eQHKacHOCT, IIOK C€ Of
AHTUXCIIMUHTHKA oOYeKyje oko 95% edmuka-
CHOCTH, C 003MPOM Ha TO J1a je MOKEeJHHO J1a ce
Mamu Opoj mapa3uTa oOJpKaBa y Tely Kao
CTUMYJIAaHC 32 Pa3BOj MMYHOJOIIKOT OArOBOpa

nomahuna (Jdumutpujesuh, 1999). Koa mamamx
JKUBOTHEa YBEK IIOCTOjU MeIIaHa HWH(EKIHja
BehmM OpojeM pa3IHYUTHX BpPCTa TaCTPOUHT-
eCTHHAJIHMX Hemaroma. Heke ox mux
omoryhaBajy pa3Boj NpUPONHOT WMYHHTETa,
Tako Ja ce Ha ocHOBy pesynarara FEC-a omi-
ydyje J1a JIM je TpeTMaH KUBOTHIE HEOIXO/IaH.
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Ta6ena 3. Tymaueme nojase kJIMHUYKe (popMe 000/ber-a KO/ roBeaa Ha ocHoBy EPG

(Love u Hutchinson, 2007)

Bpcra napasura Bpoj jaja/lg ¢eneca (EPG)
Haemonchus 200
Trichostrongylus 50
Ostertagia 150
Oesophagostomum 100
Cooperia 500
Fasciola 50

OBO je BeoMa BaXXHO jep je HEONXOJHO
OIpKaBaTH PpaBHOTEXKY u3Melhy CTBOpEHOTr
UMYHUTETa (BETOB pa3BOj CTUMYJIHIIE IPH-
CyCTBO MAJIOT Opoja XeJIMHUHATA y KHUBOTHGH) H
OuyBama IPOHM3BOJHUX CIIOCOOHOCTH (Ha
BUXOBO CMameHe YTHIE HUCTH Taj Opoj

XeJIMUHATa, KOjU MPOY3POKYje CYOKIMHHYKY
¢dopmy obospema). JJobujern pesynratu EPG-a
MOry OMTH H3y3€THO KOPHUCHH M 33 TyMayeme
KIMHAYKE (GopMe H3BECHHX XEJIMHHTO3a KOJ
BEJIMKHX M MauX mpexusapa (Tabema 3).

JUJATHOCTUYKU 3HAYAJ TECTA PEAYKIIMJE BPOJA ®EKAJIHUX JAJA
(FECRT-FECAL EGG COUNT REDUCTION TEST)

Tect penykuuje 6poja jaja y denecy (Fecal
Egg Count Reduction Test — FECRT ) je
YCTaHOBJbEH MOYETKOM JIEBEJIECETHX T'OJIUHA
nBanecetor Beka (Coles u cap., 1992) u
mpeacTaB/ba MeTOo[ H30opa 3a mpahieme
e(UKaCHOCTH aHTUXEIIMUHTHKA KOJ PEKHBapa
(Dobson u cap., 2011). TpeHyTHO je jeAUHU TeCT
KOJH MOJXe€ J]a ICTEKTYje OTIOPHOCT CBUX BpPCTa
HeMaroja, KOX CBHX Bpcra jaomahuHa
(McKenna, 2013) u ciayxu 3a uU3pauyyHaBambe
cMamela 0poja jaja y derecy, ymopehuBamem
cpenmux BpenHoctn FEC-a mpe Tpetmana u
mocie obaBbeHOr TpermMana (Wang u cap.,

2017).
IIpema CaeTckoj acomujanuju 3a yHar-
pebeme BETEPUHAPCKE Mapa3uToJIOTHje

(WAAVP), nocroje cmepHurie 3a nzpoheme n

u3pauyHaBame crannapaHor FECRT-a (Coles u
cap., 1992, 2006), koje cy mnobOoJblIaHe
npenopykama oj crpane Levecke u cap. (2017).
Y ckiamy ca THM CMepHHIIAMa, MPENopy4yjy ce:
BeMYMHA y30pKa (=10 mwmu >15 KUBOTHEA IO
TPyImH 3a TpPETMaH, a CBAaKO W3IYYHBAEHE
HajMame 150 EPG), merona FEC (McMaster),
craructruka aHamu3a (FECRT 3acHoBaH Ha
apuT™MeTHuKoj cpeauHu rpymnHor FEC-a Hakon
MpPUMEHE JIeKa) U KPUTEPH]jYMHU KOjU IepUHHIITY
cmameny edukacHocT Jieka (FECRT <90% wiu
FECRT <95%, pesucreHigja ce mporjamiana
aKo je cMameme 0poja jaja y derecy Mame o1
95%, a moma rpaHHUIa e(QUKACHOCTH JieKa je
Mama on 90%) (Dobson wu cap., 2011;
Vidyashankar u cap., 2012).
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3a mBohewe FECRT, y3opak ¢eneca ce
caKyIuba Ipe JexeJIMUHTH3aluje, oxpehyje ce
BpenHoct EPG y memy, a HakoH TOora ce
CIIPOBOAM TpETMaH. Y30pKoBame (ereca ce
nmoHaBJba 14. maHa HaKOH 00aBJHLEHOT TPETMaHa
u moHOBO ce oxapehyje Bpemnoct EPG.
Kopumhemem CIeTIHjaHe jenHavymnHe,
n3padyHaBa ce IMPOICHTYaHO CMameme Opoja
jga y demecy 3a CBaky OIKMBOTHY
uHauBuayanHo. HakoH Tora ce wu3pauyHaBa
Cpellbe CMambeHme 3a CBE TECTHpaHE jeluHKe,
Kako OM ce OApEeIMo YKYITHO CMameme 3a
¢dapmy wmim crago. OBa BpEIHOCT CE 3aTUM
KOPHCTH 3a JOHOLICHE 3aKJby4aKa O IIOCTOjamby
WJIH OJICYCTBY pe3UCTeHIH]e Ha jekoBe (Kaplan
u Nielsen, 2010). Axo je Iex IeIOTBOpaH,
HHUjelaH TapasuT He OW Tpedano Oa MpexUuBH
Jeyeme Jy)XKe OJ BpeMeHa IOoTpeOHOr 3a

npaxmeme 1pesa (06uuyHo 1o 48 yacosa). OBaj
BPEMEHCKH MEPUOJ CE€ MOXE IPOIYKHTH 3a
OHOJIMKO JlaHa KOJHWKO Tpaje IPHBpPEMEHa
cympecdja monarama jaja (3 maHa 3a UMHIa3-
oTnasoie, 8 naHa - 3a Oensumugasoie, 14 qo 17
JlaHa 33 MaKpONMAHE IIAKTOHE), Tako Oa ce
e(pUKacHOCT  TOjelMHUX  Tpyma  JIEKOBa
MpoIIe’kYje TeK Mo ucTeKky osor mepuona (Coles
u cap., 2006).

AKO MCIIUTHBAaHE XMBOTHIEC MMajy BEJIUKH
Opoj jaja y ¢emecy, HakOH dYera ce 00aBH
nexenMuHTH3anuja, a 10 mana kacuuje FEC
N0Ka3yje HyJITY HIN U3Y3eTHO HUCKY BPEJHOCT
(Mame of 5% BpeAHOCTH Tpe TPETMaHa), 3a Ty
Ipymy ca CUrypHOIIhy MOXEMO TBPJAUTH Ja je
JiexeIMHHTH3auja yenemHo obassbeHa (Coles
u cap., 1992).

JUJATHOCTUYKHU 3HAYAJ ,,FIVE POINT CHECK*“ KIIMHUYKOI'
MNPUCTVYIIA

Jobwujene JTUjarHOCTHYKE pe3ynTare
3acHoBane Ha FEC, mortpeOHO je momyHUTH
NPOLIEHOM O TPHCYCTBY WIH  OJACYCTBY
KIIMHUYKUX CUMITOMa oboJbema (,,Five Point
Check®). OBaj KIMHAYIKN TPUCTYI HOApa3yMeBa
npaheme TmeT HajuyemhnX HeCcHeUuPUIHUX
CHUMIITOMa KOJI JKHBOTHIA HH(UIHPAHUX
napasuTuMa — aHeMHja CIIy3HHUIIe OKa, I'yOUTaK
TEJIECHE TEKHHE WIIM 3a0CTajalbe Yy pacty u
Pa3Bojy, 3apJbaHOCT Pema U 3a/e Peruje Tena
¢deriecom, cyOMaHIUOYIApHUA €IEM M HCIEIaK
u3 Hoca (Bath u cap., 2010). Ha ocHOBY Texune
KJIMHUYKAX CHMIITOMa, BpLUIM ce 0nxadup
KHUBOTHIA KOje je TOTPeOHO IeXEeIMHUHTHUCATH.
3ApaBCTBEHO CTame CcTaja ce Kiacudukyje Kao:
,,J00po* (HHje MoTpeOHa AeXeTMUHTH3AIM]a),
,JIOIIe" (HEOMXOHA je JEeXCIMHUHTH3AIMja, Y3
KOHTPOJIy HApeJHUX HEKOJHUKO MECelu) W
MEIIOBUTH pe3ynTaT (,,HEKe >KUBOTHIE CY
n06po, Heke Jome”“ — Ha OCHOBY MpOICHE
TEXHWHE CHUMIITOMa OIUTydyje ce Koje he KuB-
oTume OuTH nexenmuHTHCaHe) (Storey, 2015).

Y mwmy cMamema Op3uHE —I0jaBe
PE3UCTCHIMje Ha AHTHUXEIMHHTHKE U OpraH-
u3anyje Impoleca HHTETPUCAHOT YIpaBJbarba
napazutuma (Integrated Parasite Management —
IPM), rmobamHo je mpuxBaheH mpUHIHI
IUbAHOT ceekTBHOr TpetMmaHa (Targeted
Selective Treatment — TST). CnpoBoljeme oBe
CTpaTeryje je MOCTallo N3BOIJBIBO Ha (hapMama,
TEeK ca pa3BOjeM W NPAKTHYHOM IIPIMEHOM
FAMACHA® cucreMa 3a KIMHUYKY NPOLECHY
aHeMHje,  IPOY3poKoBaHE  Xxemarodaraom
HematooM Haemonchus contortus KoJl MaJux
npexuBapa. Ilpuamun TST-a ce
MPOLIMPHUTH Ha JPYyTe Ba)KHE SH0NAapa3uTe, Mo
YCJIOBOM Ja je Pa3BUjeHU CUCTEM TMpaKTUYaH,
E€KOHOMHYAH W peajHo crnocobaH Ja HACHT-
npuKyje KUBOTHEHE KOjUMa IIPETH OMACHOCT OJ1
npeonTepeNeHOCTH  OYEKHMBAHUM  CHAOTAp-
asutuma (Bath u Van Wyk, 2009).

Kanmumatun 3a mpommpernn TST cucrem
UCII0JbABajy HEKU OJl TET HABEICHUX KIMHH-
YKHX CHMITOMa, KOjHU Cy TMOCIYXHIH Kao
OCHOBA 33 OCMHIIbABAIHE NMPAKTUYHOT BOANYA

MOXC
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3a crouape. 3a MehyHapoaHy, BHIIEje3UUHY
ynotpeOy, oBaj cucteM je Ha3BaH Five Point
Check© (Iler Tagaka 3a mpoBepy), MPEICTaBIbA
Jajbe, MPaKTUIHO Tpomupeme TST-a m Moxke
O6utn edukacaH JONPHUHOC Y MOHHUTOPHHIY
NPUCYCTBAa  EHJOMApasuTa  KOA  MaJuX
npexxuBapa. KopucHunuma omoryhasa na: (a)
Op30 MpoleHe Maie MpeXuBape Ha MPUCYCTBO
3HaKoBa Napa3urtosa, (0) HampaBe edukacHe
NpOLIEHe  37IpaBCTBEHOT  CTama  CBOJUX
KUBOTHBA, (B) HICHTH(UKY]y OUYCKUBaHE
mapasure, (1) ogabepy Tpyrie aHTUXEIMHUHTHKA
3a TpeTMaH (T) KOPHUCTEe MPaKTUYHE CUCTEME 32
NpUBPEMEHY HACHTU(HKALHWjy TpPETHPaHUX
KUBOTHEA U (1) YIIO3HAjy Ce ca OTpaHUICHIMa
Tux cucreMma (Bath u Van Wyk, 2009).

FAMACHAO©O CHUCTEM NpeaCcTaBba
rpaUKOH  TPOIEHE TEXWHE Mapa3suTCKe
nHOEKIje KOI TPEeKUBapa W JIOHOIICHHC
OJUTyKE O Jieuery, Ha OCHOBY CTelleHa aHeMHUje
ciny3Huie oka. KiMHMuYKa aHemHja HM3pakeHa
KpO3  BPEOHOCT 3alpeMHHE  EPHUTPOLIUTA,
crenienyje ce Ha ckaiu FAMACHA kapruie
1-5 u yka3yje Ha MoryhHOCT mocTojama HHpe-
Kuuje xematodarsoM HemarogoMm H. contortus,
Tpemaronama u uecronama (Ferreira u cap.,
2019).

Ocum mnoBehanux FAMACHA pesyntara,
pasyior 3a JAEXeIMHUHTH3aLWjy MOTY OWTH H
Jpyre KIMHUYKe MaHudecranyje Koj HHOUI-
UpaHUX >KUBOTHIA. Ha OCHOBY MHIeKca
TelecHe KoHAWmHWje, koju ce oxapehyje BCS
(Body Condition Score) kapTHIIOM Ha CKaJIH O]
1-5, moctoju moryhuoct unbpekuuje Telodo-
rsagia spp., Trichostrongylus spp. W HOIYyI-
apauM xenmuHTHMa (Mahieu u cap., 2007,
Arece-Garcia u cap., 2016). 3ampsbaHOCT perna u
3ammer jaena tena demecom ompeljyje ce DS
(Dag Score) kaptumoM Ha ckamu 1-5 u
mmokasaresb je Moryher mpucyctBa HHQEKIIHje
Hematonama Telodorsagia spp., Trichost-
rongylus  spp.,  Oesophagostomum  spp.,
Strongyloides spp. m kokuunujama (Eimeria
spp). [locTojame Ha3aHOT HWCHEAKa yKa3yje Ha
MIPUCYCTBO HOCHE MHja3e, INTyhHUX mapasura nu

MHEyMOHHje, a crernenyje ce mpema ND (Nasal
Discharge) kaptumm Ha ckamm 1-5. XmagHu
MOABWIMYHA €JeMH C€ TpeMa TeKUHH
KaTeropuIry Ha cKamu 1-5, yka3yjy Ha HH3aK
HUBO NPOTEWHA Y KPBH HCITUTHBAHUX KHUBOTHEHA
n Ha MOryhHOCT TMOCTOjarba TApa3sHTCKUX
HHOEKIMja TPOY3POKOBAaHWX  BpcToM  H.
contortus, TpeMaTojama, necrogamMa u
kokiunujama (Eimeria spp) (Walker u cap.,
2015).

IMopen oBHX MET CTaHAAPIHUX KIMHHYKUX
CHMIITOMA, TIOHEKAJl Ce W3BOAM H OICEepBaIlHja
cTamba Kp3Ha (JOII KBAJIUTET JMJIaKe WIU
a0HOpDMAJHO  pPYHO), 4Hje Cce MPOMEHE
KJIacuuKyjy Ha ckanu 1-5, a MOry yKasuBaTu
Ha npucyctBo uH(peknuje Hemaromama ((H.
contortus, Telodorsagia spp., Trichostrongylus
spp.), kokuumujama (Eimeria  spp)
exrormapasutuma (Vanimisetti u cap., 2004,
Mabhieu u cap., 2007)

Ca acniekta audepeHuujaiHe AujarHoCTHKe
JEAMHKH KOJ KOJHUX C€ KCIOJbaBajy 3HAlU
PE3UCTEHIMje, OJHOCHO PE3WIHjeHIMje, jenaH
Ol Haj3HAYajHUjUX TapaMeTapa jecy moOujeHe
FAMACHA Bpennoctu (Burke u Miller, 2008).
Ynorpeba FAMACHAO cucrema omoryhasa
NpOU3BOhaurMa MajJHX NpeXHBapa Ja JOHECY
OUTyKE€ O JCXCIMHHTH3ALMjH Ha OCHOBY
NpoLieHe HUBOA aHEMHU] € POy3POKOBAHE HEMAT-
onoM H. contortus xop oBana u ko3a (Arece-
Garcia u cap., 2016). OBaj y3pouHHK je
exoHoMcKkH Haj3HauajHuja ['MIH oBama u ko3a,
Hajuemhu je y3poK aHEeMHje TOKOM CEe30He
ucmame y CAJl, a y ciyyajeBUMa WH(EKIHja
BHCOKOT HHTCH3HTETa NPOY3pOKYyje yruHyha.

Kaptuma FAMACHA® je pa3BujeHa y
Jyxxuoj Adpunm, a y CAJl je yBeneHa of cTpaHe
aMEpUYKOr  KOH30pLHjyMa 3a  KOHTPOIY
napasuta Manux npexwuBapa (American Cons-
ortium for Small Ruminant Parasite Control —
ACSRPC). To je jeman on Hajycle-IIHHjUX
JMjaTHOCTHYKUX HHIUKATOpa, MpeMa KoMe ce
0oja cCIy3HHIIC OYHM)y MAaIUX TPESKUBAPA
ynopelyyje ca 5 kareropuja 60ja Ha KOHTPOJIHO]
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Kaptuny 00ja, Koje OAroBapajy pas3indyuTHM
HuBonMa aHemuje. Kareropuja 1 mpencrasipa
»HE aHEeMHYHO" CTame, JOK KaTeropmja 5
MIpeaCTaBJba CTame ,,Temke anemuje’ (Martinez-
Valladares u cap., 2013). Ha ocHOBY pe3ynrara
yTBpheHNX KapTUIOM, HICHTHQUKY]Y ce |
CENICKTHBHO [EXCIMHUHTHIIY OBIE M KO3€ ca
AHEMH]OM.

CenexkTrBHA JEeXeIMUHTH3ALMja CMambyje
ynoTpeOy JIeKOBa M YCIIOpaBa Pa3BOj PE3UCT-
eHnuje Ha aHTuxenMuHTHKEe Kou ['MH. Taxobe
MOXE IIOMONM Yy JIOHOWIEHY CEJNEeKT-MBHUX
oUlyKa O Y3rojy, Tako IITO he wuIeHTU]-

MKOBATU OHE YKMBOTHEE KOj€ Cy HAjOCETIHHBH]EC
Ha MH(EKIHNjy OPBEHUM Iapa3uTHMa, OJHOCHO
peswmjentHe jeaunke (Rizzon Cintra u cap.,
2018). FAMACHA® ce mpuMmemyje camo y
CITydajeBuMa T/Ie je TIIaBHU Y3POUHUK KIMHUYKE
oonectu H. contortus. Tlpe m3Bohema TecTa,
Tpeba uMaTd y BUAY Ja U3BECHA Crama
(obospema OKa, CTUMYIYCH W3 OKOJHHE W
cucTeMcka 000Jbeba) MPOY3POKYjy LPBEHHIIO
CIly3HUIIC OKa M Ha Taj HAYMH MOTY IPHKPUTH
anemujy. CopHu MOTy J1a Oy/Iy U IPYTH y3POIH
aHeMHuje, ajld Cy OHU peTku y mnopehemy ca
nndexuujom I'MH Ttokom ce3oHe wucmaiie
(Ferreira u cap., 2019)

3AK/bYYAK
[omTo cy amantupaHe Ha TpuCyTHe mapamerapa. OBe jeOWHKEe HHje MTOTPEOHO
napasure, pE3nIIHjeHTHE KUBOTHEC JEXCIMHUHTHCATH  WJIH  PETKO  3aXTeBajy
NpeNCTaB/bajy  HEHICHTH(GHKOBaHE W3BOpE JAEXSIIMHHTH3aLHjy, y MOpehemy ca Ipyrum

mapasuTcke HWH(]EKnHje, KOjH ce MOTy IyTro
OIpXKaTh BpIICHM KOHTUHYHMpPAHY PEKOHTaM-
WHAIMjy TAIIkaka. buBajy umeHTH()UKOBaHH
TEK CpoBOeeM KBAaHTUTATUBHE KOIPOJIOIIKE
JMjarHocTrke u oapehuBamem Bpeanocti FEC-
a 3a CBaKy jeAMHKY WHIMBHAyalHo. Pesmi-
WjeHTHE J>KMBOTHIE HWMajy JOCIEIHO HHCKE
Bpeanoctu FEC -a u aucke FAMACHA pe3y-
JTaTe, yriaBHOM cy 1OOpe TeJecHe KOHAUIHje ’
HE TIO0Ka3yjy BapHjalije y TEJICCHO] TEKHWHH.
Hobwujene spexaoctu FEC-a 00maHO yka3yjy na
Ccy CyMBHBE (pe3WIHjEeHTHE) IKUBOTHEHC
HOcroun MHOTO Beher Opoja mapasura HeTo ITo
OM ce OYCKMBAIO AHAIWU30M H IIPOLECHOM
NOOMjEHOM Ha OCHOBY IPYTUX KIMHUYKUX

JKHBOTHE-AMa M3 CTaJa Koje MoKa3yjy KINHUYKE
3HaKe 00OJbEHa M HAKOH JIeXeNI-MHTH3aluje,
ycuen pesucTteHnuje Tmapasuta.  JKWBOTHHGE
uH(UIMpaHe BENMKUM OpoOjeM pPEe3UCTEHTHUX
eHjonapasira mnokasyjy Bucoke FEC Bpemn-
octu, Bucoke FAMACHA pesynrare u Jomimje
Cy TelleCHE KOHIUIU]e Y3 IPUMETHE BapHUjaIije
y TEJNEeCHOj TEXWHM W HAKOH TpeTMaHa.
KparkoTpajHe mpoMeHe TelecHe TeKHHE, MOTY
OuTH TOKa3aTespH MapasuTo3a, mTo oMoryhasa
Op3y UACHTUPHKANHjY KHUBO-THIA Koje he
BEPOBATHO MMaTH KOPHUCTH O]l TpeTMaHa. bes
napopmarmmja o FEC-y, He wMoxe ce ca
curypHouthy 3HaTH J1a X je yodeHa OCOOMHA
PE3UCTEHIH]a WU PE3HITHjeHITH]a.
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Abstract: Control of the gastrointestinal parasites in different systems of ruminant breeding is
based on vaccination, chemotherapy, improved herd management and use of genetic potentials of
host animals. Strategy of the helminths control based on frequent anthelmintics usage is dominant
among the world, although it is considered unsustainable due to the appearance of increased number
and species of parasites that are resistance to drugs. Development of resistance on all three groups
of broad-spectrum antihelmintics (nicotinic anthelmintics, benzimidazoles and macrolides lactones)
as well as increased care for consumers heath caused by appearance of used drugs residues in food,
additionally complicate overall nematode control. With the aim to decrease appearance of anthel-
mintics resistance of gastrointestinal nematodes of small ruminants and in order to organize process
of sustainable integrated parasite management, principle of targeted selective treatment is globally
accepted. Implementing of this strategy has only recently become feasible, with development and
practical use of systems that serve for clinical assessment of anemia in small ruminants which suffer
from hemonchosis. Besides that, short term changes in body weight and body condition scoring may
be indicators of diseases caused by endoparasites, as it can provide rapid identification of animals
that will probably have benefits from therapy. Obtained results of quantitative coprological diagnos-
tic tests and results for anemia assessment are criteria that provide differential diagnosis between
healthy and resilient animals and easier diseases diagnostic. Since resilient animals play important
role in pasture contamination, the significance of their detection is understandable.

Key words: ruminants, resistance, anthelmintics, resilience, diagnostic parameters
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INTRODUCTION

Parasitic gastroenteritis is economically the
most important disease of grazing animals,
which is mainly controlled, during last five dec-
ades, by adequate organization of grazing and
anthelmintics usage. Grazing management sys-
tems are mainly impractical and expensive,
whilst the frequent use of anthelmintics has led
to problems related to increased resistance of
parasites to antiparasitic drugs, especially in
young ruminants (Varady et al., 2011). Appear-
ance of resistance was observed among the
world in all three broad-spectrum anthelmintics
— nicotinic anthelmintics (imidazothiazole and
tetrahydropyrimidine), benzimidazoles and
macrolides lactones, that are used in sheep
breeding for suppression of infections cause by
strongyloidiasis  (Coles et al, 2006,
Vidyashankar et al., 2012, Salgado and Santos,
2016). Decreased efficiency of anthelmintics
combined with attempt to reduce chemical usage
in production systems have stimulated search for
alternative and sustainable options for parasite
control and have resulted in appearance of new
classes of anthelmintics on market (amino-
acetonitrile ~ derivate = and  spiroindoles)
(McManus at al., 2014).

Development of resistant helminth strains is
an evolutionary characteristic based on intra-
population selection of those parasites that carry
alleles responsible for resistance on chemical
components from drug. Long-lasting usage of
the same antiparasitic drug, or agents that have
similar mechanism of drug action, lead to the ap-
pearance of parasite resistance on drug. Once es-
tablished, resistance may last several years
(Jackson and Coop, 2000), or disappear as a re-
sult of selection and genetic drift, which act in a
way to bring back sensibility in population
(Petricevi¢ et al., 2007).

Since the problem of resistance is very
actual, much effort have been made to control its
development and to slow down the process by
using different approaches. Research during last

20 years indicates that the best way to prolong
the process of selection of resistant genes in pa-
rasites is the usage of combined different prepa-
rations — mixtures with two or more different
chemical active substances. The other re-
commendation is to rotate drugs from different
chemical groups that have been used for avoi-
ding a tolerance (Lalosevic et al., 2009).

One of the possibilities to increase drug effi-
ciency is food deprivation before peroral appli-
cation of anthelmintics. Thus, the amount of
food is reduced in digestive tract allowing more
time for absorption and distribution of medicinal
substances (Jackson and Coop, 2000). It is
important to form sheep groups with similar
body weight and to give each sheep dosage that
is sufficient for largest sheep in the group. This
approach ensures that each animal in the group
receive sufficient drug dosage, since subdosing
of animals is the most harmful (Lalosevi¢ et al.,
2009).

The term resilience appears in many different
research studies, although its definition differs.
According to Doeschl-Wilson et al. (2012), resi-
lience is capability of an animal to maintain a
good condition and usual level of activity, while
being infected by parasites, no matter the level
of load created by the present pathogens.
According to some authors, resilience is
connected to capability of host/animal to survive
and stay productive no matter the parasite
challenge it’s exposed to (Bishop, 2012). There
is one more definition in the literature for this
term, according to which resilience represents a-
bility of the host to tolerate existing parasites
without showing any clinical signs of diseases
(Gunia et al., 2013). Bishop and Morris (2007)
define resilience as ability of the animals to
adapt to infection with different causes of para-
sitical ethiology from environment. According
to Storey (2015), resiliance represents adaptabi-
lity to changes and owning capacity for
successful adaptation, when facing parasitic
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infection, as gaining more and wider competen-
ces for stress reaction.

Since resistence and resilience are hereditary
characteristics, accurate and timely definition of
each parameter that helps process of animal bre-
eding selection is important, shown by these tra-
its. For confirmation of animals that show resili-
ance when facing with helminth challenge, or in

which parasites are anthelmintics resistant,
counting of helminth eggs number present in fe-
ces of examined animals is necessarry (FEC -
Fecal Egg Count), as well as estimation of clini-
cal anemia based on erythrocyte volumen value
(packed cell volume - PCV) using FAMACHA
(FAffa MAlan CHArt) test (Malan and Van
Wyk, 1992) and parameters related to body
condition (Storey, 2015).

DIAGNOSTIC VALUE OF FECAL EGG COUNTING
(FEC - FECAL EGG COUNT)

For assessment of anthelmintics efficiency in
ruminants, detection of anthelmintics resistance
and resilience proving, World Association for
the Advancement of Veterinary Parasitology
(WAAVP) recommends McMaster method
(Coles et al., 1992, Storey, 2015). That is stand-
ard and most often used conventional method of
quantitative coprological diagnostic in veteri-
nary parasitology. It serves for determination of
the endoparasitic infection degree and is based
on counting of number of parasitic elements in
fecal weigh unit (EPG - Eggs Per Gram, OPG -
Oocysts Per Gram, CPG - Cysts Per Gram and
LPG - Larvae Per Gram). Sensitivity of method
is from 10 to 100 parasitic elements in 1 g of fe-
ces (Pereckiene et al., 2010).

Application of this procedure, until now,
have been described in large and small rumi-
nants, horses, pigs, canines, birds, rabbits, mice,
turtles, lemurs and human (Bondarenko et al.,
2009). Vadlejch et al. (2011) compared sensitiv-
ity and reliability of three modified McMaster
techniques with the aim to estimate which mod-
ification is most suitable for routine parasitolog-
ical examinations and diagnostic assessments in
veterinary clinical practice (Table 1).

It was shown that the concentration
McMaster method (Roepstorff and Nansen,

1998) is most sensitive and most reliable for hel-
mnith egg detection. This method is fast, use
largest quantity of feces (4g), have low limit of
detection (20 EPG), and, thanks to centrifuga-
tion, fecal suspension is clear enough for micro-

scopy.

Modification made by Zajcek (1978) should
provide better results due to lower correction
factor, two procedures of centrifugation and
lowest dilution ratio. Nevertheless, low dilution
ratio consequently lead to presence of large amo-
unt of impurity in examined substance. This ma-
kes the process of preparation examination sig-
nificantlly difficult, in which parasitic elements
may be camouflaged or wrongly detect as fecal
pseudoparasitical particles, thus increasing a un-
reliableness of this procedure. This method has
middle limit detection value and is applicable
with result accuracy of 100 EPG (Vadlejch et al.,
2011).

Third comparable method, according to
Wetzel (1951), is the simplest but with worst re-
sult. Low sensitivity and reliability of this
method is most probably caused by high correc-
tion factor and absence of centrifugion. This
method has high limit of detection value and
gives precise results at 200 EPG (Vadlejch et al.,
2011).
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Table 1. Comparative parameter values of modified McMaster techniques

(Vadlejch et al., 2011)
Modified McMaster techniques
Parameters Wetzel Zajicek Roepstorff and
(1951) (1978) Nansen (1998)

The amount of feces (g) 1 4
Type of flotation solution NaCl MgSO4+Na»S,03 | NaCl + glucose
Specific weight of solution 1.200 1.280 1.300
Centrifugation (RPM") 2000 1200
Centrifugation (RCF?) 479 172
Time of centrifugation (min) 2 5
Time of flotation in chamber (min) 2-3 5 3-5
Number of chambers in McMaster

. 2 2
object
Multiplicative (corrective) factor 67 33 20

'RPM - Revolutions Per Minute
2RCF - Relative Centrifugal Force

In different ruminant species there are certain
limits of FEC procedure that may significantly
impact the explication, interpretation and relia-
bility of obtained results. In adult cattle those
are: 1) limited diagnostic value, linked to infec-
tion degree that is usually not correlated with
helminthes load; 2) low FEC values, that re-
quires more sensitive flotation techniques in cat-
tle than in sheep; 3) limited clinical value for
Nematodirus spp., since the most damage is
caused by immature stadiums of this nematode
before starting laying eggs and 4) clinical form
of paramphimatosis, that is usually caused by
numerous immature parasites in migration, lead-
ing to absence or low number of eggs in feces
(Rollinson, 2013).

In hemonchosis and trichostrongilidosis of
small ruminants, FEC is in high correlation with
helminth load of animals. In the case of polypar-
asitisms, when relatively high production of
H. Contortus eggs may camouflage lower pro-
duction of eggs by some other species (7.
colubriformis and T. circumcincta), FEC has
limited diagnostic values (Roeber et al., 2013).
Because of that, only approximate assessment of
infection intensity and decision when animals
should be treated can be obtained based on num-
bers of eggs laid by different gastrointestinal
nematode (GIN) species (Table 2).
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Table 2. Determination of rate of infection with GIN for young animals (Kahn, 2005)

Parasite Infection rate (EPGF - Eggs Per Gram Feces)
Low | Moderate | High
CATTLE
Mixed infection 50-200 200-800 800+
Haemonchus spp. 200 200-600 600+
Trichostrongylus spp. 50-100 100-400 400+
Cooperia spp. 200-300 300-2500 2500+
SHEEP
Mixed infection 50-800 800-1200 1200+
Haemonchus spp. 100-2000 2000-7000 7000+
Trichostrongylus spp. 100-500 500-2000 2000+
Nematodirus spp. 50-100 100-600 600+
Oesophagostomum spp. 100-800 800-1600 1600+

It is known that high efficiency is expected
from antiparasitics on field. Antiectoparasitics
should have absolute efficiency, while it is ex-
pected to be around 95% in anthelmintics, since
it is favorable to maintain small number of para-
sits in the body as a stimulus of immunological

response of the host (Dimitrijevi¢, 1999). In gra-
zing animals there is always mixed infection
with higher number of different gastrointestinal
nematoda species. Some of them provide deve-
lopment of natural immunity, so that it can be
decided if treatment of animal is necessary on
the basis of FEC results.

Table 3. Interpretation of clinical form apperance in cattle based on EPG

(Love and Hutchinson, 2007)

Parasite species Egg number/1g feces (EPG)
Haemonchus 200
Trichostrongylus 50
Ostertagia 150
Oesophagostomum 100
Cooperia 500
Fasciola 50
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This is very important, since it is necessary
to maintain balance between induced immunity
(its development is stimulated by small number
of healminth in animal) and productive capabi-
lity (its decrease is affected by the same number

of helmiths, that cause subclinical form of dise-
ase). Obtained EPG results might be very useful
for interpretation of clinical form of some hel-
minthosis in large and small ruminants (Table
3).

DIAGNOSTIC VALUE OF FECAL EGG COUNT REDUCTION TEST (FECRT)

Fecal Egg Count Reduction Test (FECRT) is
established in early 90°s (Coles et al., 1992) and
represents a method of choice for monitoring
anthelmintics efficiency in ruminants (Dobson et
al., 2011). Currently, it is the unique test that
may detect resistance of all types of nematoda
species in all host species (McKenna, 2013) and
serve for calculation of egg count reduction in
feces, by comparing mean values of FEC before
treatment and after obtained treatment (Wang et
al., 2017).

According to World Association for the Ad-
vancement in  Veterinary  Parasitology
(WAAVP), there are guidelines for performing
and calculating standard FECRT (Coles et al.,
1992, 2006), which are improved by recommen-
dations made by Levecke et al. (2017). In ac-
cordance with those guidelines, recommenda-
tions are: size of sample (>10 or >15 animals per
group for treatment, and each excretion at least
150 EPG), FEC method (McMaster), statistical
analysis (FECRT based n arithmetical mean of
grouped FEC after drug application) and criteria
which define decreased drug efficiency (FECRT
<90% or FECRT <95%, resistance is declared if
the fecal egg count reduction is lower than 95%,
and the lowest limit of drug efficiency is lower
than 90%) (Dobson et al., 2011; Vidyashankar et
al., 2012).

For performing FECRT, sample of faces is
collected before dehelmintisation and EPG value
is determined in it, followed by treatment. Sam-
pling of feces is repeated 14 days after obtaining
treatment and value of EPG is determined again.
By using special equation, percentage decrease
of eggs count in feces is calculated individually.
Thereafter, average decrease for all test animals
is calculated, in order to calculate overall de-
crease for farm or herd. This value is subse-
quently used for obtaining calculation related to
existence or absence of drug resistance (Kaplan
and Nielsen, 2010). If the drug is effective, no
parasite should survive treatment longer than the
time needed for gut emptying (usually up to 48
hours). This period of time may be prolonged for
as many days as temporary suppression of eggs
laying lasts (3 days — for imidazole, 8 days — for
benzimidazoles, 14 to 17 days — for macrolides
lactones), so that efficiency of certain drug
groups is estimated only after expiration of this
period (Coles et al., 2006).

If examined animals have large egg number
in feces, after which dehemintization is ob-
tained, and 10 days after FEC shows zero or very
low value (lower than 5% of value before treat-
ment), for that group can be claimed certainly
that dehilmisation is successfully obtained
(Coles et al., 1992).

DIAGNOSTIC VALUE ,,FIVE POINT CHECK* CLINICAL APPROACH

Obtained diagnostic FEC based results have
to be complement with assessment related to
presence or absence of clinical signs of diseases
(,,Five Point Check®). This clinical approach

means monitoring of five most common nonspe-
cific symptoms in animals infected by parasites
— anemia of mucus membrane of eye, body
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weight lost or growth and development retarda-
tion, fecal dirtiness of tail and posterior body re-
gion, submandibular edema and runny nose
(Bath et al., 2010). Based on clinical symptoms
severity, selection of animals that should un-
dergo process of dehelmintisation is done. Herd
health status is classified as: ,,good* (no need for
dehelmintisation), ,,bad“ (necessarily of dehe-
mintisation, with control during several fallow-
ing months) and mixed results (,,some animals
are good, some are bad“- according to estimated
symptoms severity, it is decided which animals
will undergo dehelmintisation process) (Storey,
2015).

With the aim to slow down the onset of the
anthelmintics resistance and organization of
Integrated Parasite Management (IPM), the prin-
ciple of Targeted Selective Treatment (TST) is
globally accepted. Implementation of this strat-
egy has become workable on farms only with de-
velopment and practical application of
FAMACHAO® system for clinical estimation of
anemia caused by hematophagous nematode
Haemonchus contortus in small ruminants. Prin-
ciple of TST can be expanded on other important
ectoparasites, under condition that developed
system is practical, economical and realistically
capable to identify animals that are under risk of
overloading by expected endoparasites (Bath
and Van Wyk, 2009).

Candidates for expanded TST system mani-
fest one of five listed clinical symptoms that
served as bases for designing of practical guide
for breeders. For international, multilingual us-
age, this system is called Five Point Check©,
and represent practical expansion of TST and
may be effective contribution in monitoring of
endoparasite presence in small ruminants. It let
users to: (a) make rapid estimation of parasitosis
signs in small ruminants, (b) make effective
estimation of health status of own animals, (c)
identify expected parasites, (d) select anthelmin-
tic groups for treatment (¢) use practical systems
for temporary identification of treated animals

and (f) familiarize with limits of the system
(Bath and Van Wyk, 2009).

FAMACHAO® system presents figure of the
estimation of severity of parasite infection in ru-
minants and making decisions about healing, ba-
sed on anemia degree of mucous membrane. Cli-
nical anemia is represented through erythrocyte
volume, and is ranged from 1 to 5 on the scale of
FAMACHA card and it indicates the infection
by haematophage nematode H. contortus, trema-
todes and cestodes (Ferreira et al., 2019).

Besides increased FAMACHA results, the
cause for delemintisation might also be other cli-
nical manifestations in infected animas. Based
on body condition index, which is determined by
BCS (Body Condition Score) by card on scale
from 1 to 5, there is possibility of infection by
Telodorsagia spp., Trichostrongylus spp. and
nodular helminths (Mahieu et al., 2007, Arece-
Garcia et al., 2016). Dirtiness of tail and poste-
rior body region with feces is determined by DS
(Dag Score) card with 1 to 5 scale and is indica-
tor of possible presence of infection by nemato-
des Telodorsagia spp., Trichostrongylus spp.,
Oesophagostomum spp., Strongyloides spp. snd
coccidia (Eimeria spp). Existance of nasal
discharge indicates the presence of nasal miasa,
pulmonal parasites and pneumonia, and is scaled
by ND (Nasal Discharge) card on scale 1-5. Cold
submandibular edema is, according to severity,
catogorised on 1 to 5 scale, and indicates the low
blood protein level in examined animals and on
possibility of parasite infection caused by H.
Contortus species, trematodes, cestodes and coc-
cidia (Eimeria spp) (Walker et al., 2015).

Besides these five standard clinical symp-
toms, sometimes observation of condition of the
fur is performed (low hair quality or abnormal
fleece), which changes are classified on scale
from 1 to 5, and may indicate the presence of
nematode infection (H. contortus, Telodorsagia
spp., Trichostrongylus spp.), coccidia (Eimeria
spp) and ectoparasites (Vanimisetti et al., 2004;
Mabhieu et al., 2007)
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From the aspect of differential diagnosis of
animals that show signs of resistance, i.e. resili-
ence, same of the most important parameters are
obtained FAMACHA values (Burke and Miller,
2008). Usage of FAMACHA® system provides
small ruminants breeders to make decisions re-
lated to delelmintisation based on assessment of
anemia rate caused by H. contortus in sheep and
goats (Arece-Garcia et al., 2016). This causative
agent is economically most important GIN in
sheep and goats, is most comon cause of anemia
during pasture season in USA, and in the cases
of infections of high intensity causes death.

FAMACHA® card is developed in South
Africa, and is imported in USA by American
Consortium for Small Ruminant Parasite
Control (ACSRPC). That is one of the most
successful diagnostic indicators, according to
which the color of eye mucous membrane is
compared with 5 categories of color on control
panel with colors that match the different anemia
rates. Category 1 is "non anemic" state, while ca-
tegory 5 represent the state of "severe anemia"

(Martinez-Valladares et al., 2013). Based on re-
sults determined by card, sheep and goats with
anemia are identified and exposed to selective
dehelinitisation.

Selective dehelmintisation reduces the drug
usage and slows down the development of
anthelminths resistance in GIN. It can also help
in making selective decisions related to bree-
ding, in a way that it will identify those animals
that are most sensitive to gut parasite infection,
i.e. resilient animals (Rizzon Cintra et al., 2018).
FAMACHAO® is applied only in a cases where
main causative agent of clinical disease is H.
contortus. Before performing the test, it should
be taken in consideration that some stages (eye
diseases environmental stimulus and systemic
diseases) cause reddish of eye mucous mem-
brane and thus may camouflage anemia. Questi-
onable may also be the other causes of anemia,
but they are rare comparing to GIN infection du-
ring pasture season (Ferreira et al., 2019).

CONCLUSION

Since they are adapted to present parasites,
resilient animals present non-identified sources
of parasite infections, which can be maintained
for a long period and obtained continual recon-
tamination of pasture. They can be identified
only just with implementation of quantitative
coprological diagnostic and performing FEC
values for each individual respectively. Resilient
animal has consistently low FEC levels and low
FAMACHA results, mainly are in good body
condition and do not show variations in body
weight. Obtained FEC values usually indicate
that suspicious (resilient) animals are carriers of
much higher number of parasites than it can be
expected by analysis and estimation obtained on
other clinical parameters. These animals should

not be dehelminted, or should be rarely de-
helminted, compared to the other herd animals
which show clinical signs of diseases also after
dehelmintisation, due to parasite resistance. An-
imals infected by large number of resistant en-
doparasites show high FEC wvalues, high
FAMACHA results and have poorer body con-
dition with significant body weight variations
also after treatment. Short term changes in body
weights, may be indicators of parasitosis, and
this may provide rapid identification of animals
that will probably have benefits from treatment.
Without FEC information, it cannot be certainly
defined if observed noted characteristic is re-
sistance or resilience.
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