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JAujarnocTuxka hapaujase koa maca u Mmavyaka

KPATAK CAJIP/KAJ

‘hBapaujaza je obosbeme Maca U Madaka M3a3BaHO MpoTo3ooM (Ouuap) Giardia
duodenalis. ]Injapeja je rnaBHu cumnToMm Oonectn. Beoma peTko ce ca maca U madaka
npeHocu Ha Jpyze. [lapa3ut nocemyje CTpykTypy HalMK IUCKY MTOMONy Koje ce Kauu Ha
upeBHu enuren. [locroje nBa Mopdoromka obauka: Tpodozoutu u nucre. Ilokpernn
(narenar — Tpo0O30UT ce jaBjba y TAHKUM I[PEBHMA JIOK C€ HEMOKPETHE LUCTE jaBIbajy
y naebenum npesuma. [IpeHocu ce TokoM nepuojaa u3balMBama LUCTH y CHOJbAILY
cpeauny. LlucTe cy oTHOpHE, MOTY OIICTaTH HEKOJIUKO MECELH y CHOJBAIl0] CPEIUHU
(Bmara, Temmeparypa), 1ok Tpodozoutu Op30 mponanajy. Kontamuampa ce oxonvHa,
moJ M Kp3HO. Mauke ce Hajuenthe mHpuIMpajy Kaxa ce unucte-mmky. Tpodo3ouTu ce
Kadye 3a MOBPIIMHY SHTEPOIMTa Yy TAHKUM I[PEeBHUMa, OOMYHO MPOKCHUMAIHOM Jely U
noBone A0 omTehema eHTepouuTa, ECTPYyKLMje ILPEBHUX pEcUlla U I0jaBe
MaJIIUrecTrje, Mayamncopriuije W aujapeje. Hema wuHTpanemynapHux oOJIMKa HH
nH}EKIMje OocTamuX TKuBa. [IcM W Mayke MOry MMaTH CyOKIMHWYKY HH(DEKIH]y.
Knuanuka cnuka mpaheHa je amjapejoM Koja ce KapakTepHIe CMEHHBAHEM MEKE H
YBpPCTE CTOJIUIIE, TYOUTKOM TejecHe Mace W moBpahamem. J[Mjaraosa ce mocraBma Ha
OCHOBY: KJIIMHUYKE CIHKe, Kompousomkor mperinena, ¢gexamnor ELISA tecra u PCR.
Bapnujaza je OOMYHO TMOTPENTHO WJIM HHjE€ UjarHOCTUKOBAaHA 300T IMOBPEMEHOT
n3TyuyuBama LUCTH. Tpeba pasznukoBaTH Tpodo3ouTe M IMCTE, a HEKaga je TELIKO
pa3MKOBaTH ILMCTE OJ] IJbMBHLA 300T BUXOBE CIMYHE BEIMYUHE U 00JuKa; MehyTum,
IJbMBUIIC HEMajy YHYTpalllby CTPYKTYpY Kao Giardia (nBa 10 4YETUpHU je3rpa).
Komnposnonkum nperiesoM HEOX0IHO je AETEKTOBATH Tpo(ho30UTe WM LUCTE Y U3METY.
On KOIpOJIOIIKMX METO/a MOTY C€ KOPUCTUTH HATHBHHU MpenapaT U MeToa (ioTarje.
HaTuBHu npenapar ce KOPUCTH IIPBEHCTBEHO 3a OTKPUBAHE TPOPO30MTA y CTONULIAMA
ca mujapejom. Kopuctu ce mManm y3opak cBexer, Hexial)eHor u3mera (HajooJpe cTapor
Mame ox1 30 MuHyTa). YMela ce y30pak y JBe 0 TpU Kanu (PU3HOJIOUIKOT pacTBopa (He
BOJIC) Ha TIPEIMETHUIM ¥ TIOKJIOMH ca TOKPOBHHIIOM. Moske ce momatu Jlyromos

pactBop koju he 06ojut Tpodo3ouTe U MOMOhH y JeTepMUHAIIN] H.

Kibyune peuu : Giardia, nac, mauka, oujacnocmuka
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Diagnostics of giardiasis in dogs and cats

SUMMARY

Giardiasis is a disease of dogs and cats caused by the protozoan Giardia
duodenalis. Diarrhea is the main symptom of the disease. It is very rarely transmitted
from humans to dogs and cats. The parasite has a disc-like structure that attaches to the
intestinal epithelium. There are two morphological forms: trophozoites and cysts.
Movable flagellate - trophozoite occurs in the small intestine while immobile cysts
occur in the large intestine. It is transmitted during the period of ejection of cysts into
the external environment. Cysts are resistant, they can survive for several months in the
external environment (humidity, temperature), while trophozoites decay quickly. The
environment, floor and fur are contaminated. Cats are most often infected when they are
clean-licked. Trophozoites attach to the surface of enterocytes in the small intestine,
usually the proximal part, and lead to damage to enterocytes, destruction of intestinal
villi and the appearance of maldigestion, malabsorption and diarrhea. There are no
intracellular forms or infections of other tissues. Dogs and cats can have a subclinical
infection. The clinical picture is accompanied by diarrhea, which is characterized by
alternating soft and hard stools, weight loss and vomiting. The diagnosis is made on the
basis of: clinical picture, coprological examination, fecal ELISA test and PCR.
Gardiasis is usually misdiagnosed or undiagnosed due to the occasional secretion of
cysts. Trophozoites and cysts should be distinguished, and sometimes it is difficult to
distinguish cysts from fungi because of their similar size and shape; however, fungi do
not have an internal structure like Giardia (two to four nuclei). By coprological
examination, it is necessary to detect trophozoites or cysts in the feces. Of the
coprological methods, a native preparation and a flotation method can be used. The
native preparation is used primarily for the detection of trophozoites in stools with
diarrhea. A small sample of fresh, uncooled feces (preferably less than 30 minutes old)
is used. Mix the sample in two to three drops of physiological solution (not water) on
the subject and cover with a cover. Lugol's solution can be added, which will color the

trophozoites and help in determination.

Keywords: Giardia, dog, cat, diagnostics



Huxona bepma Hunnomcku pao Caopoicaj

CAJIPKAJ
R 4 1 1
2.0. 1INJb ¥ XMTIOTE3A PAMA .eevrrerenerrneronsssssosssssssssssssssssssssssssnssssss 2
3.0. TIperiel IUTEPATYPE .oceeeeerirnerineiineeinecnaccssecsacsesscssscsnscnnscnns 3
R 2% BRI D n / (0%) () o . 3
3.2.  Mopdo0ruja U Pa3BOJHH HUKIIYC «eververinreneincenccascnscnssnssans 4
R G T 0511701 (2371 (001 (1) u  § - N 5
3.4, TIATOTCHE3A .c.evverrerierincincincincinecneeesiecincsecsscsnccnccnccnens 7
R TI (91 070: 070 0 1% WV 0 1 N 8
R 07 ;1 : (170 § £ O S 9
3.7 TePAMHJA ..uvvnvrinniiiniiiniiiniiieiiineiietiineeiaciestcsaccsnscsnscnnees 27
3.8  TIPEBEHTHMBA ...cceiiniiinniiiniiiniiieiiiniiiniiinieinicinecinrennecnsones 29
T B | JNC 7:1 19 35,4 £ ) (e 31

5.0. JIHTEPATYPA vvirnrreniernresnrcsarsssscssssssssssssssssssssssssosssssssosssons 32



Huxona bepma Hunnomcku pao Y600

1.0. YBOJL,

Kpo3 ucropwjy HaMm je MO3HATO Ja TICH M Madke Y JKUBOTY JbYIH
3ay3umMajy noce6Ho Mecto. C BpeMEHOM je Taj OJHOC HAINPEI0BA0 U Y CBETY Cy
JlaHac 1CH U MadykKe Haj3acTyIUbeHuje BpcTe KyhHux Jpyoumaria. OcuMm Jpy0aBu U
Here, 3a KBAJIUTETaH M JYropodaH >KMBOT 3/paBCTBEHA 3alTHUTa je jelaH O
HajBaXHUjUX (DaKTOpa, KAaKo 3a CBOT JbYOMMIIA, TAKO ¥ 332 YOBEKA.

Kako je hapanjaza KocMOTIOTUTCKO ¥ 300HO3HO 000JbEH-E, HATJalIaBaMo
U 3[paBCTBEHY 3aIITUTY CaMOI YOBEKa, KOHTPOIHMIIYhH OBy mapasuTo3y Koi
Halux JpyOuMana. Dapnaujaza je pammMpeHa y CBETy U IPEICTaBJba BEIIUKU
po0seM Kako Y Hepa3BHUjEHUM, TaKO U y pa3BHj€HUM 3eMJbaMa, O Y€MY F'OBOPHU
nmonatak fa je Tokom 2010. romuue y cBetry on hapamjaze oGomneno oko 200
MuimoHa Jeyau [1]. Yaectamoct hapauose je Takole BHCOKa M KOJ| )KUBOTHA U
kpehe ce on 10,8% [2] 10 34,6% [3].

‘Bapnujaza je kox maca u Mavaka 4ecTo aCHMITOMAaTCKa HH(MEKIHja, au
YKOJIMKO C€ jaBe KIMHWYKH 3HAIH, HajU3paKEHUJH j& MPOJIUB, TYOUTaK TeJIEeCHE
Mace, raTyJeHIHja, i U IeXUAPUPAHOCT.

JIMjarHOCTHKA Ce CIIPOBOJHM METOJaMa Mapa3duTOJIOMKOT KOMPOJIOMIIKOT

IperJieia Wi IeTeKIMjoM aHTUreHa y derecy.
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2.0. H1Jb U XUITIOTE3A PAJIA

300r cBOje pacHpOCTPamEHOCTH W MOT'YhHOCTH HacTaHKa INTETHUX MOCIIEIHMIA
o 37[paBJbe Maca U Madaka, MoTpeOHO je TopOoOHUje UCTPAXKHUTH Biajajyhe cTaBoBe U
cXBaTama y JINTEpaTypy Be3aHe 3a hapaujasy naca u mayaka, mro he u outu ypaheHo y
OBOM JIUIJIOMCKOM pajy.

OcHOBHM LIMJb OBOT HUCTpa)KMBama je Jla ce YKake Ha 3Hayaj hapaujase maca u
Mayaka Kao Tapa3uTcke HH(EKIUje YMju CHUMITOMH HeMajy CcrHeruuuHe u
NaTOTHOMOHWYHE KJIMHMYKE 3HaKe, ca MOCEOHMM OCBPTOM Ha YHOTpeOy pazIHMYMTHK
JIMjarHOCTHYKUX TECTOBA, Mpe cBera (IoTanujy u Op3e TecTOBeE 3a JACTEKIN]y (eKaTHuX

AHTHUI'CHA, TC Ha BbUXOBC aCKBAaTHC I/IHTCpHpeTaI_[I/Ije.

Pesynratu koju ce ouekyjy he omoryhutu carnenaBame jacHe CIHMKE Kaua My
KaKBHM OKOJIHOCTUMA CE€ MOXE YMOTpeOUTH oapeheHH AMjarHOCTHYKH TECT M KaKo

TYMa4HTH Pe3yJTaTe y CBPXY aJIeKBaTHE KOHTPOJIE U Teparuje OOIECTH.
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3.0. HPETVIEJ IMTEPATYPE

3.1. ETHOJIOTUJA

[TpBu BepoBaTHH onuc Giardia nao je 1681. roqune Antonie van Leeuwenhoek,
koju je y mucmy Robertu Huku, onrcao “xuBotume” koje e Ha Tpodosonute Giardia
y cBojoj cronunu [4,5]. Crenehin mo3natu onmuc Giardia 6wo je Tex 1859. ronune, kana
je demku nexap Vilem Lambl o0jaBuo omuc craaujyma Tpodo3outa Koje je BUACO Y
CTONMIM TeAMjaTpujckor manujeHTta. Lambl je oprammsam HazBao Cercomonas
intestinalis [6]. I'ongune 1888. Raphael Blanchard je npenmenoBao mapasuta y Lamblia
intestinalis 'y Lamblovu wact [6]. T'omune 1915. Charles Stajs je npeumeHoBao
opranuzam y Giardia lamblia y qact Lambla u npodecopa Alfreda Matjea Giarda u3
[Mapuza [6,7]. omure 1921. Charles E. Simon je o6jaBuo netasman onuc MopQuiordje

mapasura [4].

Giardia duodenalis (Giardia lamblia, Giardia canis) je KOCMOIIOIHUTCKa BpCTa
pamupena mehy mromahuM 1 IUBJEUM KUBOTHE-AMa, Ka0 W KO JbY/IH, HAPOUUTO JCLE, ’
jenaH je ox Hademhe mpoHal)eHHUX mapas3uTa Koj maca mupoM cBeta [8,9]. Y3pounuk je
MpoTo30a Koja npunana knacu Flagellata, bamunvju Hexamitidae, pony Giardia [10].
MonekynapHe cryamje cy mokasane na G. duodenalis oOyxBaTa HajMame ocam
reHeTckux rpymna (cojeBa) on A-H y 3aBucHoctu of crenududHOCTH 3a jJomahnHa
[11,12,13]. Kox maca Hajuemthe ce Hamasze rpyne C u D, 1ok je xox madaka Hajuentha
rpyna F, rpyna E xon nmankapa, rpyna G y manoBuma ¥ mumieBuma U rpyna H kon
Mopckux cucapa [14,15]. Jbyau cy obuuno nndunupanu Giardiom rpyna A u B, koje

ce Mory (moayuie petko) Hahu u kKoj maca u Madaka [ 16].
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3.2. MopdoJioruja v pa3sBojHU HUKJIYC

VY pa3BojHOM LMKIYCy pa3iMKyjy C€ BEreTaTMBHU OOJUK-TPO(O30UT U LHUCTA.
Tpodozonut nma aBa jenpa u ocam (rarena u mokasyje OuiarepalHy CUMETPH]jy Tea,
00JMKa je MaHJI0JTMHE, ajlk jJaKO TaHaK, TAKO Jia IMYM Ha JIUCT. Y mpoduiy ce pa3iukyjy
BEHTpaJlHa M JOp3ajlHa cTpaHa henujckor Teja, BEHTpaJHA je KOHKaBHA U CIYXH 3a
aJIXepeHljy Ha I[PEeBHHM emuTeld, JOK je Jop3anHa KoHBekcHa. [Ipomepa je oxo 20
MUKpOMeTapa 1o Jy>XKWHHU, TI0 UpUHU 12, 0K je nebspune cBera 2-4 mukpometpa [10].
Tpodozoutn muuBajy Kpo3 LPEBHY CIy3 JOK C€ HE 3ajele Ha IPEeBHH eNuTel

nomahnna.

AnxepupaHu TPOPO30UTH ce 3aTUM Jelie OnHapHOM Jeobom, popmupajyhn nmm
BUIIe TPOoO30MTa WIM CTaIUjyM IMCcTe KOju ce He perumkyje (Cimka 1). Llucte
mposase Kpo3 1peBa gomahuHa u usnyuyjy ce derecom [4,17]. V mmeTy ce uzbaimyje y
BHIY IIMCTA Ca YETUPH jeNipa, KOje MOTY y MOBOJFHUM YCIIOBHMA CIIOJhAIEHE CPEIUHE J1a
cauyBajy MH(EKTHBHOCT BHIIe Meceuu. Llucre cy oBanHe, gyxer mpomepa oko 12, a
kpaher 8-10 mukpomerapa [10]. Y HOBOM nomahwuHy, yciioBu okoimHe mokpehy mucTy
Jia Ipou3Beie ABa Tpodo30uTa, KOjU ce 3aTHM Be3yjy 3a enuteine henuje, 3amouymyhu

nukinyc n3Hona [8]. (Cnuka 2)

GIARDIA INTESTINA

Crnuka 1: Usrnen Tpodo3outa u mucTe

[Ipeyszero ca: https://www.medicinenet.com/giardia_lamblia/article.htm
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H - o & ' e o ke
Confaminated waste, food, water sl or other
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ingests it, and the body beco

(Cyst)
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Cruka 2: Pa3BojHM HUKITyC Mapas3ura

Bl

[Ipeysero ca: https://www.dogisawesome.com/en/blogs/blog-with-a-dog/the-facts-

about-giardia/

3.3. EnugemMuosoruja

Nugexumja ca G. duodenalis kon maca ¥ Madaka je pacrnpocTameHa IAPOM
CBETa ca CTolama MNPEBaJCHIMjEe KOje BapHpajy y 3aBHCHOCTH Ol TECT MOYJallyje,
KopuiheHe AMjarHOCTHYKEe MeToje W reorpadckor mozapydja. I[Ipoceuna mpeBaseHa

koA naca 1 Mauaka y EBponu kpehe ce uzmely 3% u 8% (o0yxBaTa u KIMHUYKU 37paBe

5
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nice). Ycinen Tora, makmba BeTepuHapa Mopa OMTH ycMepeHa He caMO Ha TO J1a Ha JINCTH
mudepeHrjaTHuX IijarHo3a Kol maca ca IujapejoM yBek moctoju U hapamosa, Beh u
Jla TIPaBOBPEMEHOM JIMjarHO30M U JIeUeHheM cipedn Moryhy mojaBy oBe HMH(EKIHje U

KOJ[ BJIACHUKA JbyOnMaria.

Hajuemrhn naumH npeHomema uHPeEKIUje je Gexo-opaaHu MyT, a UHGMEKIH]jY
MOJK€ H3a3BaTH CBera HEKOJIMKO HucTa. llucta MoXke 1a NpeXuBU HeJesbaMa [0
MeceluMa y XJIaJHOj BOAHM, Ma MOXe OUTH NMPHUCYTHA Y KOHTAMHUHUPAHUM OyHapuma U
cucTeMHMa BOJie, MoceOHO y m3BopuMa crajahe Bome. Llucte ce Takohe mory mahm Ha
NOBpIIMHAMA, 3€MJBHMINTY, XpaHM WIM BOAM KOja je KOHTaMHMHHUpaHa (Qekanujama
3apa’keHHX JbYH U )KUBOTHIbA [ 18]. Mory ce mojaBUTH 1 y TpaJIcCkuM pe3epBoapuMa u
OTICTaTH HAaKOH TPETMaHa BOJIE, MOUITO Cy IIMCTE OTIOPHE Ha KOHBEHIIMOHAITHE METO/IE

Tp€TMaHa BOJEC, Ka0 HITO CY XJIOPHUCAHKC U O30HUPALE.

IIcu umajy BruCOKyY cTomy HHQeEKIHje, jep ce 3Ha na je 30% momynamuje mahe ox
TONWHY JlaHa 3apakeHO y OJrajuBadHUIAMa W a3wiuMa. [loBpuivHEe TpaBe Koje ce
KOpUCTE 3a TPCHUHI M Pa30HOIy TMaca Tpeba cMaTpaTH KOHTAMUHHPAHUM HajMarbe
Mecell laHa HAKOH IITO MCH MOKaXy 3HaKe MHQEKIHje, jep MUCTe MOry Ja MPEeXUBe Y

OKpY’KeHbY TOKOM JTyXkeT BpeMeHcKor nepuoja (Cnuka 3).

=

Crnuka 3: KonTamMuHanmja ¥ HAYWH YHOIICHA apa3uTa

[Ipeysero ca: https://www.pdsa.org.uk/media/6072/phh_dog c_giardia-in-dogs.pdf
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MyXjany 9uHe JOMHHAHTHY TPYITy TIO3UTUBHHX Iaca y OJHOCY Ha YKEHKE, IITO
MOXE Jla c€ TPUMHIIE JpyradydjeM IOHANIamby MYKjaka y CIIOJBAIIBEM OKPYKEHY

(ByHKame, Tn3akbe KOHTAMUHUPAHUX MOBPIINHA).

‘bapamjaza je penaTuBHO peTKa KOJA 3ApaBUX OJpAciIMX Madaka Koje KHUBE H
ctany. BepoBatHoha pasBoja Oonectu ce moBehaBa kajga je BemuKH Opoj IuUCTa
MpHUCYTaH Yy OKpYXemy, ycien ¢ekamHe xkoHTamuHanuje. Yemha je kox mauuha u
0C1a0JbeHHX O/IPACIIMX Mayaka M 4ecTa je 1ojaBa y I'yCTO HAaceJbeHHM IpylaMa MaJaka,
Kao IITO Cy OATajUBaYHMIE WM CKJIOHHUINTa 3a Kyhne spyOmmime. [lokaszamo ce na

Maunhu u3nydyjy Buiie nucra Giardia sp. y U3METy HETO CTapHje Madke.

3.4. IlaTorenesa

Kana ce mucTe opaqHIM IyTeM yHECY y OpraHH3aM pa3BHjajy c€ y BereTaTHBHE
aKTHUBHE 00NHKe, Tpodo30UTe, KOjH Mapa3uTUpajy NpuUBpIINeHN 3a 3uj TAHKUX LIpeBa
nomahuHa, r1e y3pokyjy mnosechame mnepmeaOunHocTn emnutena, noBehame Opoja

MHTpaeNuTeHUX JuMbouuTa u akTuauyjy T-nmumdornmra.

Tokcunn Tpodo3onta u aktuBanmja T-henmnja wHUNMpajy mudysHo ckpaheme
MHUKPOpPECHIIa U CMambeHy aKTHBHOCT €H3MMa Ha pyOy YeTKacTor TOKpOBa W THME
noBozie 1o omrehema enTeponnTa, bapujepHe TUCPyKIHje, TpaHCTIOPTHE TUCYHKIIH]E,
MHXMOWIMje JmMna3a u aucaxapunasa. Ha oBe edekre ce HamoBesyje MH(DIaAMaTOpHH
oarosop pomahuHa, Koju 10BOAM /10 aTpoduje IpeBHUX pecHIia na J0JIa3H 10 CMambemha
YKyIIHE amCOPIIMOHE TMOBPIIMHE y TAaHKOM IPEBY M CMameHOT YCBajama BOJIE,
eJIEKTPOJINTA M XpaHJbUBHX Marepuja. KomOnHOBaHUM edekaT cMamema pecopriumje u
HEJI0CTaTKa eH3MMa JIOBOJIM JI0 MaJlaliCOPTIHMBHE JHjapeje u Mamer nosehana tenecHe

TCXHHC.

CmameHa aKTHBHOCT JiMnase W moBehaHa MpoM3BOMAa MyIHMHA y TEXapacTHM
hemmjama mory o0jacHUTH cTeaTopejy W MYKO3HY JAWjapejy Koja je OmmcaHa KOJ

nomahuna uHpuupanux hapaujom [19].

Kao pe3ynrar HaBeoeHWX YHHHOIA, TI0jaBJbYyje CE€ CHHAPOM MaJIUTECTH]e,
MaJIarcopIyje, MOCIeANIHO TOME JHjapeja M CKIOHOCT Ka Pa3Bojy HH(IaMaTOpHE

Oonectu 1peBa [16].
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3.5. KimHan4ka cjamkKa

Pa3Boj KJIMHMYKAX CHUMITOMA YCJIOBJBEH j€ MPEIUCIO3UIMjOM Y BHIY
IPOJIA3HOT WJIM XPOHUYHOr jAeduumura MMyHUTeTa OoMahuHa, y KOMOMHALUju ca
ycroBuMa Jpkama. WH)exmmje hapamjomM Ko maca W Madaka MOTY YecTOo OHWTH
aCHMITTOMATCKE WJIM KIMHUYKHA BUIJBUBE W JOBECTH JI0 TyOMTKA TEKHHE W XPOHUYHE
IHjapeje WM cTeaTopeje, KOju Moke OMTH KOHTHHYHPAH U MOBPEMEH, IOCEOHO KO/
mreHana 1 Maunha. M3mer je oOmyHOo MekaH, ciabo ¢opmupan, Onen, HempujaTa,
caapxu ciy3 u jgenyje macHo [19]. Tlomekanm ce jaBmba moBpahame. KinuHnuku

J1a00paTOPHjCKH HaIa3u Cy OOMYHO HOPMAJTHH.

Koa muorux maca uneknuja hapaujom nmpoTude WHAMAPEHTHO WK ca OllaruM,
NPOJa3HUM WIM UHTEPMHUTUPAjyhuM KIMHUYKMM CHMITOMHMA, KaJa NCH M He Oymy
JIOBEJICHH Ha Iperies Ko BetepuHapa. Heku rncu, mehytum, 6e3 063upa Ha To 1a i cy
KJIMLOHOIIE WIM TPBU NyT WHGUIMPaHW, pa3Bujajy O030WIbHY KIMHUYKY CIUKY.
TunuyHa KIMHUYKA CIIMKA Ce KapaKTepUILe aKyTHUM €HTEPUTUCOM NpaheHUM OOMITHUM
CJIy3aBUM CTOJIMIIaMa Koje 3aynapajy. Y CTOJHIH, a HAPOUYUTO y CIY3H, MaKPOCKOIICKH

Ce MOTY YOUHTH TParoBu Behe MM Mame KOJTHMYrHE KpBH [16].

AxyTtHa ¢aza Oomectn mpaheHa je mpody3HOM, CMPIJBHBOM JIHjapejoM ca
MoryhoMm mojaBoMm mopemehaja ommrer ctama (MHaNeTeHIA, anaTHja). Yciea yHnopHe

Iujapeje KUBOTHIE T'y0e Ha TEKUHM, A0JIa3U 0 OMNIITE MATaKCaJIOCTH U eXuapaluje.

[ToHekan je y mpakcu TEHIKO pa3iyydTH Ja JIM je MPUCYCTBO hapauje y3pok
aKTYyeJHUX JUTEeCTUBHHX NpoOieMa, KOHKYpeHTHa HMHQEKIHja WM mnocieauia Beh
noctojehux npomeHa y ciry30K0H HHTECTHHYMa KOjH UMajy CaCBHM APYTY €THOJIOTH]Y
U peMeTe UMYHOJIOIIKK cTaTyc AomahuHa. Y3 TO, XpOHHYHO NPUCYCTBO hapamje, xao
mro cMo Beh HaBenH, MOXXe CTBOPUTH NPEIUCIIO3MLM]Y 32 pa3Boj HMH(IAMaTOpHE
OosilecTH 1peBa, OJHOCHO, OMTH Y3pOK MHOTO CIJIO’KEHHj€ TATOJIOTHj€ HEro INTO je TO

napasutcka nadexnuja [16].

Cnn4yHO Kao KOJ Taca, Tako ce W KOJ Madaka Mapa3uTH Be3yjy 3a HPEBHH 3HI

omtehyjyhu ra u u3zasuBajy aKyTHy I0jaBy Aujapeje HempujaTHOT Mupuca. Muadekimja
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hapamjom kom Madaka MOXKE JOBECTH [0 TyOMTKa TEKMHE, XPOHHYHE IOBpPEMEHE

Ijapeje 1 MacHe CTOJIHUIIE.

Cronuma Bapupa O MEKe IO BOJCHACTE, YeCTO MMa 3eJICHKAcTy HHUjaHCy M
nmoBpeMeHo canpxku kpB (Cnuka 4). 3apakeHe Mauke MMajy TCHICHIM]Y Ja UMajy
BUILIAK CJIy3H y M3METy. Y HEKHM Cily4ajeBUMa Moxke nohu 10 noBpahama. 3Ham Mory
Ja Tpajy HEKOJIHMKO Helesba M MOXKE HAacTaTh OYMIJIe[aH TyOMTaKk TeJecHe Mmace.
Vri1aBHOM Mayke HEeMajy MOBHILICHY TEJIECHY TeMIlepaTypy, ajlld MOTY OWUTH Mame
akTuBHE. bonect oOWYHO HUje omacHa MO JKMUBOT, ajld MOXKE OWTH 030MJbHHja KOI
Maunha WM CTapHjuX Mayaka WIH KOJl Mayaka ca MMYHOJIOIIKUM CHCUTEMOM KOjH je
omtehen Bupycom wmaumje umyHoxeduumjenuuje (FIV) wmm BupycoM Madmje
neykemuje (FELV) wmmu npyrom o30upHOM Oonemihly. Heke mauke Hehe passuth

KJIMHUYKE 3HAKE U OHE CY aCUMTOMATCKH npeHocuoru nHpekmuje [20].

Cnuka 4: Usrnen n3mera Madke nHGUIHEpaHoM hapanjom

IIpeyserto ca:

https://www.bayshop.tw/products.aspx?cid=117&cname=giardia+cat+treatment

3.6. Ilmjarnocruka

300r HaBeJeHE KOMIUICKCHE KIMHHUYKE II0jaBHOCTH, TMPHCYCTBO hapamje Kox

naca 1 Madyaka Mopa c¢ 6J'IaFOBp€MeHO ,E[I/Ij ArHOCTUKOBATH U aI€CKBATHO TPECTUPATH.
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JlujarHo3a ce MOCTaBJba HAa OCHOBY KIIMHHYKE CIMKE, KOIPOJIOIIKOT IpEerieaa,
¢examnor ELISA Ttecra, mmynoxpomarorpaduje m PCR. JlocTymHO je HEKOIHKO
JIUjarHOCTHYKHX TECTOBA 3a OTKpHBame G. duodenalis. Jlerekumja Tpodo3outa u nucra
KJIACHYHUM KOTIPOCKOTICKMM METOJaMa M JIETeKIHja KOMPOAaHTHIeHa (TPOTEHHA 3uia
nucTe) Op3uM UMyHOXpoMaTorpadcKiUM TecToBUMA Cy Hajuenihe KopuirheH! TeCTOBH Y
BETCPUHAPCKO] Mpakcu. hBapanosa je 0OMYHO TOTPENTHO WKW HHjE JHMjarHOCTUKOBaHA
300Tr TIOBPEMEHOI' M3JIyuMBama LUCTU. Tpeba pasinukoBatu Tpodo3ouTe M IHUCTE, a
HeKaJla je TEeUIKO Pa3IMKOBATH LUCTE OJ] TJbUBHILA 300T HHXOBE CIMYHE BEIHMYMHE U
obnuka; melyTum, TIbHMBHIIE HEMajy YHYTpallllby CTPYKTypy kao Giardia (nBa mo
4eTHpH je3rpa). Konpoaomkum nperinesoM HeOXOJHO je AeTEKTOBATH TPO(O30UTe I
mucte y mmery. O KOPOJIOMKHX METO/a MOTY ¢€ KOPUCTHTH HATWBHU TpemnapaT H

MeToa duoTanmje.

HaTtuBHM mpemapar ce KOPHCTH 32 OTKpHBamke MHCTa W Tpodozomrta y
cTojuiiaMa ca jaujapejoM. KopucTu ce Mald y30pak CBeXer, HexJyiajeHor u3MeTa
(Hajbosee crapor mame ox 30 MuHyTa). YMema ce y30pak y IBe 1O TpPH Kamu
¢u3noNomKOr pactBopa (HE BOAE) HAa MPEAMETHHIN M TOKIONU Ca MOKPOBHHUIIOM.
Moxe ce nomatu JlyromoB pactBop koju he o6ojutu Tpodozoute W momohm y

JETCPMUHATIH] H.

Mertona ¢uioTanuje KOpUCTH ce 3a JETEeKIM]y LUCTa, 3aCHUBA C€ HAa YMHEHULU
Jla IIACTE UMajy CTIeUpUIHY TeKUHY Mamy ox 1, Tako mxa y Boau ToHy. Kana ce ¢ernec
CyclieH/lyje Y TEYHOCTH uHja je crenuduuHa TexuHa Beha ox crnenupuyHe TexuHE
mucre, oHe he wcrmBaté Ha moBpmMHY TedyHOCTH [10]. ®moranmuja ce Moxe yop3atu

nomohy neHTpudyroama.

®rnoramnyja je KOHIEHTpAIMjcKa METO/a, aJli HHje MOy3JaHa y CiIydajeBuMa ca
MaiuM OpojeM IUCTa y M3METy, HO HIaK, TO je Hajuemha mMpuUMemHBaHA METOIa 3a
IMjarHOCTHKY hapmmose, 300r MoryhHOCTH HETKIMje pa3BOjHUX CTaJWjyMa IPyTUX

eHpomapasura [21].

LenTtpudyroBame ce o0aBika y IIMpUM enpyBeTama, 2 MuHyTa Ha 1500 oOpraja.
Hucrte Giardia ssp ce Tpake HaKOH KOHIIEHTpalldje METOJIOM QUIOTalHje ca IHUHK-
cyndatom, crerupuune TexkuHe 1.18. Da3HO-KOHTaCTHa MMKPOCKOIHMja OJIAKIIaBa
MOCTaBJbAE HMjarHO3e, & MUKPOCKONHpPA C€ HATWBHU TIperapar ca JOJAaTKOM jeIHe

kanu Jlyronosor pactBopa [10] (Cnuka 5).

10
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Crnuka 5: M3rien MUKpOCKOTICKOT niperiapaTa nucta Giardia ToOWjeH METO0M

(dnoramyje ca 1.18 ¢.1. ZnSO4 ca nogatkoM JIyronoBor pacTBopa

[Ipeysero ca: https://www.researchgate.net/figure/Giardia-cysts-stained-with-Lugols-

iodine-recovered-using-118-SG-ZnSO-4-in-a-swing-head fig2 7180442

Hujarnoctuka momohy ELISA Tecra je HajpacmpocTameHHja KOH(UTypalmja
UMyHOECeja, jep Mpoleaypa Jaje BHCOKO OCETJbMBE W CICHU(UYHE pe3yirare u
reHepaiHo je jaka 3a ynorpeOy. [lo medmnunuju, ELISA cy ummyHoeceju koju ce
KOPHCTE 332 OTKPHBAKE CyICTaHIe (OOMYHO aHTUTEHA WM aHTHTENa) Y KOjOj je CH3UM
Be3aH (KOWYTOBaH) 3a jelaH O] peaKTaHaTa W CH3MMCKa peakldja ce KOPUCTH 3a

NojayaBame CUTHaJIa ako je CyNCcTaHIa IpUCyTHA.

OntummuzoBanu ELISA TecToBu 00yxBaTajy HEKOJIMKO KOpaKa KOjU Ce U3BOJIE Y
HU3y KopuuhemeM Je(pUHUCAHOT TPOTOKOJIA KOjU TUIIMYHO YKJbYUyje IPUMEHY Y30pKa
U €H3UM-KOHhYTOBAaHOI' aHTHUTENIa WM aHTMIeHa Ha MMOOWIM30BAHU peareHc, HaKOH

yera cjelu UCIUpame U Kopalu ensuMcke peaknuje (Ciuka 6).

SNAP tect je ypehaj y kimuHuMIHM KOju W3BOAM cBaku oJ kopaka ELISA Ha
BPEMEHCKH CEKBCHIIMjAIHM HAYMH Cca MalldM KOPHCHUYKUM HHTepdejcom. Jlatu cy
JIETaJbHYU OIHCH KapaKTEPUCTHKA TECTa, KOjU MUHUMU3NPA]y Hecenn(UIHO BE3NBAKHE

1 11000JBINABajy CIIOCOOHOCT YHTaMka PE3yJITaTa U3 CJIad0 MO3UTUBHUX y30paka [22].

11
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[Mpunmukom wm3Bohema SNAP Giardia Test-a Tpeba ce mpukaBaTH YIIyTCTBa

npon3Bolaya, a HauMH u3Bohema Tecra je cinenehu:

1. V¥Y3erm y3opak cronune nmomohy Opuca (HHje HaMEHEH 3a PEKTalIHy ymoTpely) u

Tyndep ctaBuTH y enpysety. CaButh Oynoyc aa 6McMO 0cI000 TN KOHWYTAT;
2. CTHCHYTH ¥ OTIIYCTHTH OynOyc 3 myTa Ja 0MCMO TIOMENIaIH Y30paK U KO YTraT;
3. CrucHytu O6ynOyc na 6ucMo no3upanu 5 kamu y OyHapuuh 3a y3o0pak;

4. Kaga ce 0oja mpBU IMyT TOjaBH y KpPYyry 3a aKTUBAIH]jy, MPUTHCHYTH TECT, 3a

aKTUBAIIN]V;

5. PesynraTu Tecta ce no0ujajy HakoH 8 MuHYTa. [I03UTHBHU pe3yNTaTH ce BUAC Ko
000jeHn TPOoAYKTH peakiuje. PazBoj 0oje Ha MO3UTHUBHO] KOHTPOIHW TOKa3yje aa cy

pearencu Tecta dhyaknuonanau (Ciuke 7,8,9).

Key
+ Antigen (O  Fed blood cal

lcmimam ©  sample detris
Y Antibody

0 i \ (5] A : g (C] A . . =
= . | - Y S e
&_ . S i gl o - A b v Er .
E,.. g . s >
iﬁé Absorbent [
3 block < ' T \ :
- A Reagent \“-f
TESENVOIrS
Sample and conjugate Wash Substrate
o]
I o/
I + ’
L . =
1. The antigen 2. The matrix is 3. The conjugate and 5. The wash step . The subsirate moves across the cleared
becomes bound precoated with the antigen bind to removes nonspecific, matrix. The substrate reacts with the
when the anligen_spedfic the matrix-bound unbound conjlgate conjugate o amplify the presence of antigen
enzyme-linked anlibodies antibody, forming a and blood sample for increased sensitivity and an unmistakable
anfibody conjugale “sandwich.” components fram the clear blue read,
and blood sample o L background matrix,
combing S iTshscﬁEa%sa Hees clearing the way for
' the final step.

Crnuxka 6: Mexannszam pynkimonncama SNAP Tecta
[peyseto ca: https://www.sciencedirect.com/science/article/pii/S1938973615000926
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Read window with test Activation circle
and control spots Activator

Sample well

Cmuka 7: Usrnen u o3Hauena nmoba SNAP Tecra

[Ipeysero ca: https://www.sciencedirect.com/science/article/pii/S1938973615000926

-
ILH&

-
. Valve
Tube /4
Cruka 8: CeT 3a y30pKOBame

[Ipey3zero ca: https://www.drugs.com/vet/snap-canine-parvovirus-antigen-test-kit.html

' ©
Positive 3

Control —-—F;_

Cnuka 9: Hana3 mo3uTuBHOT pe3yiTaTa

[Ipeyzero ca: http://www.avmhk.com/IDEXX-Laboratories/SNAP-Giardia-Test/
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[Mpunukom ammukaiyje y3opka Ha TeCT, OH Teue Y jeJJHOM MpaBIly, 0K ce mydep
3a UCIHpame W PAacTBOP CYyICTpara Hajla3e Ha CYNMPOTHOM Kpajy TecTa, W TEeKy y
oOpHyTOM cMepy of y3opka. Kopak ucrnmpama, a MOTOTOBO TO INTO HMa TOK Yy
CYIIPOTHOM CMepy, je KJby4HH eneMeHT Texnoijormje SNAP TecroBa. 3ajemno ca
edukacHomhy camor peareHca 3a HCIHpame, OOPHYTH TOK M KpeTame NpBo Imydepa 3a
UCTIHpame, a 3aTUM pacTBOpa CYIICTpaTa, JOBOJE O TOra Ja Mo3aauHa Ha TecTy Oyne

cKkpo3 0Oeja 1 Ja ce JIako OYuTaBajy pesynratu [22].

JlujarHocTHka u3BohemeM JaH4YaHe peakuuje moimMepase (eHri. Polymerase
chain reaction - PCR). JlaHuana peakiuja monuMmepase je TPOTOTHUN TEXHHKA
aMIunQuKanyje HyKIEWHCKHX KucenuHa. OBY MOJIEKYyJNapHO OHOJOIIKY TEXHHKY

otkpuo je Kary Mullis 1985. ronune.

3acHUBa ce Ha H30JI0Bakby M CKCIIOHEHIMjaJHOM YMHOXaBamy >KEJHEHOT
cermenra JIHK myrtem emsmmcke permmkanuje. YmaoxaBame JJHK myrem PCR-a ce
0asupa Ha XUOpUAM3ANMjU CHEHUPUUHUX OJUTOHYKIeOoTHJa (mpajMepa) W in Vitro
CHHTE3H KOTIHja )KeJbEHOT ()parMeHTa KOjHU je OMBHYCH U 00CIIEKEH JaTUM TpajMepuma.

3a m3Boheme PCR-a Heonxoanu cy:

1. JHK nanam xoju ce >Kelu YMHOXKHTH H CITy’KH Kao 00pa3all 3a KOMpPamke
KOMILJIEMEHTapHor JaHna (o3HayaBa ce kao JIHK marpuna wim nusbHa
JIHK cexBeHIia);

2. jemHONaHYaHU MPajMEpH - OJUTOHYKICOTHUAN KOjU 00eNekaBajy modeTaKk
Y Kpaj OHOT JIeJIa JIaHIa KOjH Ce JKEIH YMHOXKHTH;

3. ensum JIHK mommmepasa koja Bpmu cuaTe3y HoBux JIHK nanama;

4. cMema cino0omHUX Je30KCHHYKIeoTuaHux Tpudocdara (nHTII) wu3
kojux JJHK nmonxmmepasa rpaan HoBy /IHK;

5. onromapajyhu mydep ca o6aBesHnM canpskajem Mg2+ joHa.

Y PCR meromu ce xopuctu Tepmoctabmina JJHK mommmepasa m3oi0BaHa w3
Oaxrtepuje Thermus aquaticus (Ha3Bana Tar moimMepasa) Koja XHBH y TEPMallHUM

M3BOpHUMa Ha TeMiiepaTypu oko 70°C.

PCR peaknmja ce cactoju oa cepuje noHaBibajyhux mukiyca (20-30). Caku

IUKITYC C€ CACTOjH U3 TPH OCHOBHE (haze:

14
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1. Jlenarypanuja aBoctpykor Jyanna JIHK (packumame BOJTOHUUHUX Be3a),
npu 4eMmy ce A00Wjajy /Ba jeTHOCTpyKa JIaHIA, O KOjUX j€ CBAKH
MaTpHIla 32 HApEJTHU KOPAK PEaKIyje;

2. XubOpwamsanyja, Tj. TPOLEC Be3WBama IMpajMepa 3a oxarosapajyhm
KOMIUIEMEHTAapHU /€0 jJeJHOJIAHYaHE MaTpULe YCIOCTaBJbamhEeM
BOJIOHWYHHX Be€3a j€ HajOCETJFUBHJH /€O PEaKIHje O] Kora MpaKTHIHO
noune (opMUpame MpBa J1Ba JaHna ,,Hoe” cekBenie JJHK;

3. JJHK cuHTre3a Tj. excreH3uja (enonranuja) mpajmMepa Ha 3'OH kpajy
CIIEZICTBEHHM J0J]aBalkbeM JIE30KCHHYKJICOTHIA PpEeAoCiIeioM KOju je

oapeheH cekBeHLIOM MaTpulle, y3 aHraxoame IHK nonmumepase.

OnroBapajyhinm OpojeM MoOHaBJbamka IMHKIyca JTOOWja ce KOJMYHMHA TPaKCHE

cexBenre JIHK koja je n1oBoJbHA 32 Jlajby aHAIH3Y.

Heomxoman ycinoB 3a m3Boheme ommcaHMX KOopaka HUKITyca jecTe MOCTH3ame
oaroeapajyhe TemmepaType 3a CBaKM CErMEHT IMKIyca, U TO y TauyHO YyTBpheHOM
BpeMeHy. Tako, WHWIMjaTHA JeHaTypanrja (pe mpBOT HUKIyca) Tpaje yriaaBHOM 3-5
MHUHYTa Ha TeMmmeparypu onx 96°C, HOK CBM KAacHUjH KOpalH JEHATypaluje MOTy

Tpajatu 20-60 cexynau Ha Temnepatypu 94-96°C.

Xubpuamzanuja ce onsuja Ha Temnepatypu 40-60°C u obuuno tpaje 20-40
cexkynau. Enonrammja ce Bpmm Ha 72°C, a Tpajame oBe (ase 3aBUCH O IyKHHE

(dbparmMeHTa Koju ce )KeJIH YMHOKUTH U U3HOCH 1-2 MUHYyTA.

bpoj oBakBux mmkiyca je 25 no 40 u oxBHja ce y moceOHO Iu3ajHUpaHUM H
kamuOpucannM amapatuMa (Termocycler) xoju omoryhaBajy Tok peakmmje. Y 40
TaKBHX LUKIyca MOKE C€ CHHTETHCATH BHUIIE OJf MIJIMOH KOINHja T€HOMa IITO Tpaje

camo 2-3 cara.

HaxoH u3Bohema onucaHor mpoueca HeOMX0IHO je U3BPIINTH HACHTH(UKAIM]Y
PCR ammimndukoBaHor ¢parmMeHTa ITO ce Hajuemhe HW3BOJAU eleKTpodope3oM Ha
arapo3HoM reny u OojemeM etuaujym Opomugom (EtBr). [Ipu mpaBssemy arapo3Hor
rena, nonaje ce EtBr koju uma crocobHocT ¢uryopecuenmnmje moa YB csernomhy. Kaga
HaHECeMO Y30pKe Ha OBaKO NpHUIpeMJbeH ren mosiekyiau EtBr ce mHkopmopupajy y

neonanvyany JIHK tako ma ce moxg YB ceernmomhy npoayktn PCR peaknuje Buze y
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o0mmky Tpaka. McToBpeMeHO ce Ha Tel HAHOCH W CTaHmapld KOjH CIy)KH 3a

nnentndukanujy PCR npoaykara [23, 24].
Janac ce npumemyjy MHore Bapujante PCR Texnuke:

» Nested PCR: mnpajuMepu Koju ce€ KOpPHCTE Yy TPBOM IUKIYCY
amruinukanyje ce uiam oda 3amewyjy (Hecten PCR), unu ce camo jenan
npajmep 3amemyje (semi-nested PCR), y npyroM W cBUM HapeIHUM
nukIycuMa aMmiindukanyje. Ha Taj HaunH ce cMmamyje HecnenuduaHa
ammmndukanyja JJHK unme ce mosehasa cnenmduanoct PCR TexHumke.
Nested PCR je moce6Ho moroaan 3a amruindukanmjy qyrux ¢pparmeHara
JHK u naje 6osbe pesynrate Hero ctannapaan PCR [25,26,27].

» Multiplex PCR ykibydyje MCTOBPEMEHO JOJaBamhe CETOBA Pa3IUUUTHX
npajMepa y jeIHy peaknnoHy cMenry npu yemy Hactajy JJHK ¢pparmenTn
pa3nmuumMTe BeNMWuMHE Koju cy crenuduuan 3a pasmmunre JHK.
Temnepatypa Ha K0joj ce 0JiBHja Mpollec XHOpHuaIn3alyje mpajMepa Mopa
OWTH ONTHMAJIHA 32 CBAKH CET MpajMepa, a BeIMYNHA HOBOCUHTETUCAHUX
¢parmenata JJHK ce mopa 3HauajHO pa3nuMKoBaTH Ja OM ce€ MOIJIH
BU3yENN30BaTH Kao OJABOjeHE Tpake TIoMohy  esekTpodopese

[25,26,27,28].

Multiplex ecejuma je Moryhe HCTOBPEMEHO JIETEKTOBATH I€HOME Pa3IMUUTHX
BUpyca (HIIp. pecnupaTopHUX BHpyca: Bupyca uHdpmyenne A u b, PCB tunma A u b,
BUpyca mapanH(piyeHne tan 1, 2 u 3; eHTepoBUpyca; Xeprec CUMIUIeKC Tul 1 u 2) wim
YaK BHIIE reHoMa pasznmuntux natorena (amp. JJHK mporoszoe Toxoplasma gondii, kojn

TIOBOJIE 0 MaCUBHHUX Jie3uja y Mo3ry manujenara ca AIDS-om) [29, 30].

Komeprmjamaun Multiplex eceju 3a neTeknmjy pecnMpaTOpHHX BHpycCa HUMajy
BUCOKY oceTsbuBOCT (91% 1o 100%) u cnermpuunoct (97.4% no 100%) y nopehemwy
ca KOHBEHIIMOHAITHOM KYJITYPOM BUpPYCa H TECTOM HHIMPEKTHE HMYHO(ITyOpECHECHIIN]e

[28].

KeanturatuBan PCR maje momarak o xommumam JIHK wmm PHK xoja je
npucyTHa y y3opky. OnpehuBame ce 3acHMBa Ha J0/aBamby I03HATE KOJIMYMHE
aNTepHATHBHE CEKBEHIIC HYKJICOTHIAa (KOMIIETUTOP) Koja ce aMIuuduKyje HCTUM

mpajMepoM Kao M IMJbHA CEeKBeHIA. KoMIeTHTOp ce Mopa pa3iuKOBaTH O] LUJbHE
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CEKBEHIIE Ha OCHOBY BEIMYMHE WIM ACIMMHYHO y PENOCIENY HYKICOTHAA, IITO
oMoryhaBa nudepeHIpame YMHOKEHOT KOMIIETHTOpA 0J] YMHOKEHE IIHJbHE CEKBEHIIE.
[Mocne ammmukanuje KOJMYNHA OUJPHE CEKBEHIIE Y OPUTUHAIHOM y30pKy oxapelhyje

ce U3 OJHOCAa YMHOKEHE ITUJbHE CEKBEHIIE M YMHOXEHOT KoMreTuropa [25,26,31].

Real-time PCR je merona 3a aeTeknujy u KBaHTU(UKALW]Y aMIUTU(DUKOBAHOT
PCR mpopaykra koja ce 6a3upa Ha kopuinhewmy (iyopeciieHTHIX 00ja Koje ce Besyjy 3a
JHK, kao mrmo cy SYBR Green m Eva Green wmm [IHK mpoGa koje campxke
¢yopodope, kao mro je TagMan mpoba.

Curnan ¢uyopecueHnyje je AUPEKTHO NPOIMOPHUOHANAH KOJIMYMHH HACTAJIoOT
PCR mpoxykra u mpaTé ce y CBakoM LUKIYCY, ,,in real time”, Tako 1a Bpeme Kana ce
perucTpyje mpBH 3HadajHU nopact y konmmunHu PCR mpomykra xopenupa ca moueTHOM

konnunHoM uibHe JJHK cekBeniie.

Meroga ce WU3BOAM |y BHCOKO CIEIHjaIM30BaHUM  ayTOMAaTH30BaHUM
MHCTPYMEHTHUMA KOjH YKJbYUyjy ONTHYKE CHCTEME 3a EKCIMTAIHMjy (IIyopecleHTHUX
00ja u neTekiujy emucuje QuyopecieHiyje. Y onHocy Ha konBeHimonaiaau PCR, real-
time PCR uma Hekonmko npenHoctd. Bpeme u3Bohema Tecta je 3HavajHo kpahe (Ha
npumep, PCR peakmnumja y Light Cycler amapaty, Roche Diagnostics, Tpaje camo 30
MUHYyTa) jep ce naereknuja ymHoxkeHor PCR mpoaykra Bpmm y WCTOj peakiMoOHO]
cMemH y Ko0joj ce Bpmm U ymMHOkaBame JIHK Tako ma Huje morpeban ofBoOjeH KOpak
nerekuuje ammmduroBannx JIHK mpomykata (Hmp. renm emextpodopesom). I[Topen
TOra, CMameHa je MOTyhHOCT KOHTaMUHAIWje jep ce peakldja O/ABHja Y 3aTBOPCHOM

CUCTEMY.

HNmynoxpomarorpadckn TecT (HyHKIMOHHUIIE TYyX jeHE OCe TaKo Ja OaroBapa
dopmary 3a tect Tpake [32]. YobuuajeHo, TECT Tpaka ce CacToju OJ YETUPHU 30HE KOje
cazpie pa3lIMuuTe pearcHce: J1e0 3a HaHOIICHE Y30pKa, JIe0 3a KOmbYraT, MeMOpaHa 3a
JIETEeKIIMjy Ha KOjOj ce HaJla3e TECT M KOHTPOIHA JIMHM]a U 7e0 3a ancopboBame (Cnmka

10).
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Deo za Reakciona membrana /
uzorak {
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Cnuka 10: M3rien u cactaB UMyHOXpOMATOTpag)CKOT TecTa

IIpeyserto ca:
https://www.cris.uns.ac.rs/DownloadFileServlet/Disertacijal44862380780176.pdf?contr
olNumber=(BISIS)97492 & fileName=144862380780176.pdf&i1d=4692&source=NaRD

uS&language=sr

V3opuu 3a HMyHOXpoMaTtorpadcko HCIUTHBAaKE MOry Ja Oyay pasiuyure
TelecHe TeUHOCTH, (eriec, OpuceBr U OMOIICH]je TKUBA. Y30PIH CE TECTHPAjy AUPEKTHO
0e3 oOpaje mnm ce y3opak oOpahyje excrpakumjom. McrnuTuBaHu TewHu y3opak (y
KOjeM ce JIeTeKTyjy aHTUI'€HH) J0Jaje Ce y OTBOP 3a Y30paK y IPOKCHUMAJIHOM ey
TeCTa W aHTHUTeH ce MoKpehe KanmuIapHUM CrilaMa Ka JIelly TeCT Tpake 3a Komyrar. Jleo
3a KOWYraT Ce CacTOjU O]l aHTHUTENa Koja cy KOBbYroBaHa yecTUI[aMa KOJIOUIHOT 3J1aTa,
a Koja cy crmenu@puyuHa 3a EMUTONe aHTHUIeHAa KOjHU Ce JETEKTyje W3 y30pKa. 3aTHM,
aHTUTEH W3 Yy30pKa ce BeXe 3a KOmyrar (Tj. 3a aHTUTENO KOje je KOMmYTOBaHO
KOJIOMTHHUM 3J1aTOM) U AU(YHIYje 10 PeaKIHOHOT Jejia HUTPOLEITyI03He MeMOpaHe. Y
ropama HUTPOIIETYJI03He MeMOpaHe TecTa UMOOHMIINCaHa Cy crennpuIHa aHTHTeNa (3a
AaHTHUTEH KOjH ce JETEKTyje) y BUIY JIMHHUje TJe M0Ja3u A0 peakinuje n3Mely aHTHreHa
(u3 y3opka) u anturena [33,34]. Bumak komyrara ce "xBata" antu — IgG anTHTENIMMA
Ha KOHTpONHO] JWHHjH (PopMHUpame JABE IPBEHE JHMHHjEe HA MEMOpaHM yKa3yje Ha
no3uTuBaH pesyidrar). Ha ciunu ucnmox je cUMOONMYHO MpPHUKa3aH NPUHLIUI

UMYHOXpoMaTorpadckor tecta 3a JIeTeKuujy Ag.
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Cnuxka 11: Iuanun pyknuoHrncama IMyHOXpoMaTogpadcekog Tecta: a) ATUIHKaIyja
WCIMTHUBAHOE y30pKa; b) KammrapHo nporumame KOMIUIEKCa aHTUZEH/aHTHTEO —
KObYgaT /10 TECT JHHUje; ¢) PeakiMja aHTHZEH — aHTUTEJO y TECT U KOHTPOJIHO]

JVHAJ A

IIpey3eTo ca:
https://www.cris.uns.ac.rs/DownloadFileServlet/Disertacijal44862380780176.pdf?contr
olNumber=(BISIS)97492 & fileName=144862380780176.pdf&id=4692&source=NaRD

uS&language=sr

[Ipeno3naBame aHTHgeHa M3 y30pKa JOBOAM 0 OngoBapajyheg omgoBopa Ha
TECT JIMHUjH, @ OAZOBOP Ha KOHTPOJIHOj JINHUjH MTOKA3yje Ja je TSUHOCT NPABUIHO TEKJIa

Kpo3 Tpaky. OunTaBame pe3yiraTa KOjH C€ I0jaBJbyjy Y OOJHMKY JHHHja Pa3IHIUTHX
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WHTCH3UTETA, MOXKE JIa CE BPIIM NMPOIICHOM ZOJIMM OKOM Win y3 momoh oxapeleHnog

gpTada [35].

JlupekTHa HMMYHO(IIyOpecleHIMja Cc€ TeMeJbM Ha JAUPEKHOM BE3UBAIbY
cenuUYHUX aHTHUTENa Ha IMOBPIIMHCKE MpoTewHe Icra. Kurt 3a m3Boheme Tecra
caJp>X1 MOHOKJIOHCKa aHTHUTeNa obenexxeHa ¢uyopecuent n3otuonujanarom (OUTLI),
KOja ce BeXy Ha IOBpIIMHCKE NpOTeMHEe NHWCTa hapamja, MTO Ce OYUTyje Kao
¢ryopecueHnyja Mo yITpaBUOIETHUM CBETIIOM (uIyopeclieHTHOZ MUKpockomna (Ciuka

12). MERIFLUOR® Cryptosporidium/Giardia (Meridian bioscience, SAD)

FITc
Signal

FITC
Antibody

Antigen

Cnuxa 12: Ipunnun ¢yaknuonucama JJPA

[Ipeyseto ca: https://www.biosb.com/direct-immunofluorescence/

Komnapayuja oujagnocmuuxux memooa

JlocTynHO je HEeKOJHMKO JHjagHOCTUYKHX TEeCTOBa 3a OTKpuBame G.duodenalis.
Hetekmuja Tpodo30UTa U MKUCTA KIACHYHUM KOTPOCKOIICKMM METoJlaMa M JICTeKIHja
KOIpOaHTUEeHa (MPOTEernHa 31a IUCTE) OP3UM UMYHOXPOMATOZpahCKUM TECTOBHMA CY
Hajuenrhe KopumrheHW TECTOBH y BETEPUHAPCKO] Mpakcu. JupexTHu (ryopecueHTHH
TECTOBH Cy Y BEIHMKOj MEPH 3aMCHHWJIM KIACHYHY KOIPOCKOICKY JACTEKLH]Yy IHCTa Y

BETEpUHAPCKUM HCTpaxkuBamwuma [36,37].

HenaBHo cy pa3BujeHe MOJICKyJIapHe TEXHHUKE, Kao MTO je kBaHTUuTaTuBHU PCR
y peasinoMm BpemeHy (qPCR) ca HaBOgHO BHCOKOM oceTJbuBoOINhy u crenuduaHomhy

[38,39].

VY Xonaumuju Tokom 2014. gonune Ha DakynreTy 3a BETEPUHAPCKY MEIUIMHY,

VYuuBep3utera y YTpexTy, ucnutuBaHO je mpuOmmxHO 600 y3opaka ¢emeca Ha
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npucyctBo Giardia ssp, BPIICEHO TECTHPAamEM ca YETHPH TUjagHOCTHYKA CPEACTBA H

BUXOBO NIopelheme y CBpXy IMEHOBama jeTHOZ TeCTa Kao 3JIaTHOZ CTaHIap/a.

VY3opum cy OWiM TecTUpaHH METOJOM UEeHTpH(]ygoBama, CEIUMEHTAIH]e,
¢oranmje kopuihemeM pacTBOpa caxapose U IUHK-Cy(aTa, 3aTUM, TECTOM JTHUPEKTHE
UMYHO(ITyOpeCIeHIH]e KopuihemeM Merifluor® Cryptosporidium/Giardia kit
(Meridian Bioscience Diagnostics Inc., Cincinnati, Ohio, USA), 3aTuM Op3u €H3UMCKH
umyHoxpomarogpadcku tect kopumhemem IDEXX SNAP Giardia® test (IDEXX
Laboratories Inc., Westbrook, Maine, USA), 3atum kBantutatuBau PCR, gne je JIHK
exkcrpaxoBaH ca QIAamp Fast Stool Mini Kit (Qiagen, Germantown, Maryland, USA)
npeMa yryTcBuMa mpomsBohada, peakiuje cy m3eneHe Ha Light Cycler 480 (Roche,

Penzberg, Germany), Ha cnenehn HauuH:

Lenmpudgpyguparse, ceoumenmayuja, promayuja

Komnpockorncka anannsa ca neHTpudygupameM, CeANMEHTAIN]OM U (IIOTAIN]OM
(IC®) na y3opumma Qexanuja kyhHHX W gpynmHHX maca o0aBjbeHa je Kao IITO je
MPETXOIHO OMHUCaHO. YKpaTKo, 3—5 g u3MeTa je CyCNeHJ0BaHO Yy MpUOIMkKHO 55 ml
BOJIC M, HAKOH (DMIITpHpama, CHIIAHO y ENpYyBETY 3a HeHTpudygupame ox 12 ml. Jlakie,
caapxaj emnpysete je ongosapao 0,6-1,0 g pemneca. Hakon nentpudygupama Tokom 2
MuH Ha 1500 X g, cymepHaTaHT je YKJIOWhEeH. Y CeUMEHT je JI0JIaT PacTBOp caxapo3e
(1,27-1,30 g/cm®), pecycnenmoBan u reHtpudygupan 2 MuH Ha 1500 X g ca
MOKPOBHUM CTaKajllleM Ha MEHHCKYyCy. 3aTuM, Hokjoman ca mnpubmmwkao 50 pl
CyCIeH3H]j€ MPUYBPIINEH 32 Hega, je YKIOHEH YCIPaBHO U CTaBJBEH Ha MUKPOCKOTICKO
cTakyio. M3 1ogucTHUYKuX pasioga, MPUKYIUbEHa je MpuOmmkHO TpehuHa QexamHux
y30paka maca y pjomahuHcTBY 1 gpynmHHM cMmemTajuma. OBne je 3—5 g cBakog ox aBa
y30pKa cycnenmoBano y npubmmkao 110 ml Boge. Kana cy 1nmcre oTkpuBeHe, y30piu
Cy MTOHOBO TECTHPAHM OJIBOjEHO. Y30pIHM KIMHUYKHX Taca cy IpegielaH y PyTHHCKO]
nujagaocTHiM of ctpaHe BM/IL], kopumhemem pactBopa ZnSO4 (1,34 g/cm3) YMECTO
caxapose. Ileppopmance oba mpoTokona cy Ouie ciudHe (MoJal HUCY MPUKa3aHH).
MuKpOCKOIICKH TpeaMeTH Cy ucnuthBanu npu yBehawy ox 100x u 400x. Lucte cy
MOJTY-KBaHTHTAaTHBHO OLCHCHE KOopHIIhemeMm cucTtema 0omoBama O MEeT Kiaca: -,

HUjeHa; +, HeKOJUKO Ha IEJIOM cliajay; ++, HEKOIHMKO Ha IeJIOM chajay; +++, MHOZO;
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Wi ++++, BeoMa MHOZO y CBaKOM BHJAHOM NoJby nipu yBehamwy ox 100%. Teopercka

gpanuna aereknyje kopunihenux texauka [[CD 6una je 1-1,7 nucra mo gpamy dereca.

Tecm oupekmue umyHnoghyopecuenyuje

Jenan gpam (dereca je 1oopo momeman ca 3 ml SAF (sodium acetate-acetic acid-
formalin/naTpujym anerar-cupheTHa KuceianHa- GOpMalIvH) M YyBaH y MpaKy Ha COOHO]
temneparypu g0 ananuse. Llucte cy otkpusene nomohy APA, kopunthemem komiuieTa
Merifluor® Cryptosporidium/Giardia kit (Meridian Bioscience Diagnostics Inc.,
Cincinnati, Ohio, USA) kao mTO je MpeTX0aHO OMHCAHO, Y3 HEKEe Mambe MOAN(HUKAIIH]E.
Ykpatko, cycnensuja dernec-CAD je npornehena kpo3 cuto na Ou ce YKIOHHUIN BEITHKH

ocCTalu.

Hakon nentpudygupama y tpajamy oa 5 munyta Ha 1000 X g, cynepHaTaHT je
o/l0aveH W Talog je, ako je MOTpeOHOo, JomymeH a0 | ml gecTunoBaHOM BOJAOM H
Memiad. 3anpemuna on 10 pl craBiber je Ha Tpetupano JIMDA crakaniie ca mUneToM 3a
npenoc of 10 pl. Hakon 60jema, mpema npoTokoiry npou3Bolaya, INIOYHIIA je UCTIUTAaHA
¢bnyopectienTHuM  MukpockonioM (Olympus, Tokyo, Japan; type BHS-F) nHa
cnennpuuHe 1mcTe jaOykacto 3eneHe 0oje, oxagoBapajyhe BenmmumHe mpema
NPUPYYHUKY 3a TecT KomIuieT. Teopercka gpaHuna aetekuuje 6una je 100 mucrta mo

gpamy (ereca.

bp3u enzumcku umynoxpomamogpagcku mecm

3a oBaj tect, denec (0,5-1,0 g) je uyBan Ha -20 °C go anamuze. IDEXX
SNAP Giardia® test (IDEXX Laboratories Inc., Westbrook, Maine, USA) je u3Benen
Kako je OmMHWCaHO OJ CTpaHe Npou3Bohaya HAKOH INTO je 3ampeMuHa (dekamuja

OJIMP3HYTa JI0 COOHE TeMIIeparype.

Keanmumamuenu PCR

®erec (0,2 g) je uyBan Ha -20 °C nmo ananuze. JIHK je ekcrpaxoBan ca QIAamp
Fast Stool Mini Kit (Qiagen, Germantown, Maryland, USA) mpema ymyTcTBHUMa
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npomn3Bohaua ca cnenehum wmogudukanmjama. I[lydep 3a excTpakumjy je mgonar
3aMp3HYTOM (peKaTHOM Yy30pKy HaKOH dega je y30paKk OAMP3HYT W CYCIICHIOBAH.
VY3opak je 3atum 3amp3HyT 15 mMmayta Ha -80 °C. HakoH ommp3aBama, y30pak je
3agpeBaH 5 MuHyTa Ha 95 °C, 1 KOpak HeHTpudygHpama 1a Ou ce 10010 CyrnepHaTaHT,
je m3BeneH HakoH nu3e npotenHase K. Ox 100 pl enympane JIHK, 5 pl je kopumrheno 3a
cBaky PCR peakmujy. ®pagment on 63 61 CCY p/IHK gena je ammnudukoran nomohy
qPCR [38]. Peakmuje cy m3Benene Light Cycler 480 (Roche, Penzberg, Germany), ca
Porcine Herpes Virus-om xKao MHTEPHOM KOHTPOJIOM. 3a KaluOpalMoHy KPHWBY W 3a
onpehuBame nucra mo gpamy deneca (ung), numcre Giardia w3 y3opka Qereca
no3utuBHOg Ha L[C®D cy mpeunnihene neHTpudygupameM Ha caxapo3HoM jacTyky [40]
n mbpojane y wmommpuxoBaHoj Fuchs-Rosenthal xkomopm 3a Opojame. HK je
U30JI0BaHA U3 CYyCNEH3Wje IMcTa Kao INTo je gope omucaHo u 10 myTta cepujcku
pasonaxena. [lomto je mucra Giardia 16N u uma npubmmwkao 60 kommja pJHK y
jemHOM geHoMmy, Teopujcka gpanuia nereknuje qPCR-a Omma je 1,25 nucra mo gpamy
¢eneca. Jla 6u ce mame mctpaxmo yunHak qPCR-a, cmpoBenmena cy 1Ba nonaTHa
excriepumenTa. [IpBu, cBu goctynHu y3opuu mo3utuBHU ca qPCR u HegaTuBHM ca
ocTalla TpU [JUjagHOCTHYKAa TecTa Cy aMIUIMGUKOBAHM Ca HCTUM IIpajMepuma,
peageHcuMa W ycloBHMa Kao mrTo cy kopumhenu 3a qPCR, amm cy cmpoBeneHu kao
koHBeHumoHanHu PCR. J[Banecer HacyMHYHO ofa0paHuX y30paka HEZaTUBHMX 3a CBE
jagHOCTHYKE TecToBe pal)eHO je kao HegaTmBHa KoHTpona. Cepujcku paszOriakeHe
npeunitheHe mucTe W3 JBa M30j]ara Iaca cy Takohe paljeHe Ha oOBaj HauyuH.
[IpeunmhaBame Ha jacTyKy oJ] caxapo3e M Opojame je 00aBJbEHO Kao IITO je gope
onucano u HakoH m3onanuje JJHK, y3opiwm cy cepujcku pazonaxenu 5 myta. Jpygo, na
ou ce nmotBpawio na je G. duodenalis OTKpuBEH, a He jeqHa o Apygux Bpcta Giardia,
cBUX 35 y30paka u3 CKIOHHUIITA U JIOBAYKUX Taca Koju ¢y ouin no3utuBHu Ha qPCR-y,
alM HEegaTHBHH ca OCTaja TPU TecTa, MoABpgHYTH cy ygHexkhenom PCR-y ma CCY
pAHK [41]. AMmindukoBaHM TPOM3BOAM CYy CEKBEHIMOHMpaHW M YyckiaheHu ca
pedepenTHnM cekBeHnama 3 GenBank 6a3e monaraka ox crpane Clustal W kopuctehn
codtBep Lasergene 12 (DNASTAR®, Madison, USA). [Ipajmepu u conmga qPCR [38]

cy Takohe nopehanu Ha oBaj HAUWH.

He ynasehu y netasbe cTaTHCTHUKE aHAIM3€, HHTEPBAJIC IOBEPEHHA, AIZOPUTME,
MPOTIOPIIKje M OCTAMX CTATUCTHYKUX M KOMIIJYTEPCKX METOAA KOjU Cy KOpUIIheH! Y

OBOM HUCTpPaXXHBamwy, ayTOPH Cy JOUUIH 110 cienehux pesynrara:
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gPCR je nokaszao Hajsehy oceTspuBOCT, @ MuKpockonuja [[CD Hajamky. JDA
n IDEXX SNAP Giardia® cy 6umu ymepeno ocetspuBu. IDEXX SNAP Giardia® je,
MeljyTum, OMO HajKOHKPETHHUjU, HAKOH 4ega je cieamina Mukpockomuja LICD, a qIILP
je umao HajHky crnenuduuHoct. IDA je Ouo HemTo Mame creruduaan ox IDEXX
SNAP Giardia® n 1IC® wmukpockomnuje. [loctojana je cagmacHocT u3mely cemu-
kBaHTUTaTHBHE Aerekiyje mucta ca LIC® u mosutuBHOCTH IDEXX SNAP Giardia®,

JDA u noce6Ho qPCR.

ITo je Behm Opoj mucra otkpuBeHux ca LICD, To je mMame BEepoBaTHO na Cy
Jpygu TEeCTOBHM MMalM HegaTuBaH McxoAd. [la Ou m3pauyHanu nepdopMaHce TecTa y
OJICYCTBY M 3JIaTHOE CTaHJap/a U anpHoOpHUX WHPOpPMaIKja 0 CTaTycy WHGEKIH]je maca,
ayToOpH Cy W3BpIIMIN Bayes-oBy aHamm3y JaTeHTHe kiace, kopuctehu pesynrare
yHakpcHog ucnurtuBama [[CO, DA, IDEXX SNAP Giardia® u qPCR. Ilpouene
CcHenn(UIHOCTH W OCETJBMBOCTH OWie Cy CTaOWIHE TOKOM OBE aHajh3e, OCHM
ocempuBocTH IDEXX SNAP Giardia®, xoja ce cmamuia Ha 60,0% kana cy KIMHHYKA
NICH WMCKJbYYEHH. Y HAIO] CTYIWjH, CBa YETHUPU TECTa CE OClamajy Ha IUPEKTHO
otkpuBame G.duodenalis, anu To pazne Ha paznmunre HaunHe. PCR je mo3utuBan xana
ce otkpuje JJHK hapauje (CCY pIHK). IDEXX SNAP Giardia® je no3uTuBaH Kajaa ce
OTKpHje pacTBOpJbuBH hapauja criermduyan antugen 3una mucte ['CA-65 [42], a HCD
u JI®A xana ce OTKpHjy MHTAKTHE LUCTE. Y CiIydajy MO3UTUBHOE pe3yiraTa TecTa, TO

HE 3Ha4YM ayTOMAaTCKH Jia je mac 3apaxeH G.duodenalis.

360g cnienmpuuHocTy hapauja 3a momahuHa, camo gyTame IMcTa ofgoBapajyhe
BpcTe ®W gpyme hapamja Moke OBECTH OO0 OYHWgIeIHE gacTpO-WHTECTHHAIHE
nHdexmmje. To 3Haum na gyrame mucra gpyma G.duodenalis A, B, C nmu D moxe
JIOBECTH JI0 TipaBe MHQEKIHje Ko maca. ['yrame mucta He-KaHUIHUX BpCTa hapamja,
kao mro cy G. muris, G. microti wim G. psittaci, wiv gpyne G. duodenalis E, F, G wim
H, mehe noBectm nmo oumgrnenne wHQEKIHMje KO TMaca M Kao pe3yiaTaT Majo je
BepoBaTHO Na he mHTaKTHE IIcTe OMTH MpUCyTHE Yy Qemecy. [Ipema Tome, TO3UTHBHA
pesyntatu ca [[C® u DA genepanHo mpeAcTaBibajy MpaBy HHPeKujy. Mehytum,
Mogylie je mogpenrHo CXBaTUTH Jpyge CTPYKType 3a nucte Giardia, TO MOXKE TOBECTH
1o naxno nmo3utuBHUX pesynrara LICD u JJPA. C 063upoM Ha HUXKY crienuUIHOCT,
yuH ce na ce oBo uemhe gemaBa ca JIDA. IlosutuBHu pesyntatn IDEXX
SNAP Giardia® ckopo yBek TpeacTaBibajy MH(DEKIH]y, a He caMo IpoJja3, MOIITO je

oBaj Tect uMao Hajehy cnemuduyuHoct. qPCR je mpBOOMTHO pa3BUjeH 3a JETEKIIH]Y
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G.duodenalis y mwynckom ¢enecy. Kapakrepuctuke tecta qPCR-a cy mnporiemeHe 3a

XyMaHy T1jagHOCTHUKY, alld HEe ¥ aHAJIN30M JIaTeHTHE Kiace [43].

3a BeTepuHApCKY ymoTpeOy, BaKHO je 3HATH Koje Bpcte M cactaB Giardia ce
Mogy mnojayatu. Ilac ce cBojum moHamameMm jako cycpehe ca cBUM BpcTama LUCTa
Giardia. Camo 3a xompodagujy, mpolewyje ce J1a HajMame MOoJOBMHA KyhHHMX maca
MOKa3yje OBO MOHalIame [44], a KaMOJIM IICH KOjU JIOBE, jey 3eMJbY WM IHjy BOLY U3
nokBe. [lakne, mcu WMajy pelaTUBHO BEJIMKE INAHCE Ja Tokymne hapaujy Omio koje
BpCTe U gpyna y nopehemy ca n3inoxkeHouhy Jbyau y >KHBOTHO] CPEIUHH Y Pa3BUjeHIM
3eMJjpamMa. Y OBOj CTyIuju, cemampeceT o ykynHo 573 yszopka (12,2%) je 6uno
no3utuBHO Ha qPCR u HegatuBHO y Tpu Apyga tecta. Ha ocHOBY mpoueHa mozena 3a
yKynHy mpaBy npeBaieHunjy (20. 0%) u cneunduanoctu qPCR (85,6%), oueknBanu
yKyTaH Opoj JTa)KHO MO3UTUBHUX pe3ylTara y OBHM y3opiuma Ouo je 66. IIpema Tome,
y mpocexy, 35% cBux qPCR no3utuBHEX pe3ynraTa OM MO0 OUTH JIAXKHO TTIO3UTHBHO.
Kama ce mpermocTaBu na Cy CBHU JIOKHH TO3UTHBHH PE3yNTaTH OWIM HEZATUBHH Y
octana tpu tecta, 94% ox 70 jemmuctBeno mosutmBHHX Ha qPCR Moxma je Omio
JakHO To3uTHBHO. [la Om ce crekao OOJpM yBHI Ja JIM je pPEIaTHBHO HHCKA
cneunpuuHoct qPCR-a y3pokoBaHa JaKHO MO3UTUBHUM pe3yiaTaTHMa TecTa WIN
Mpe/CTaBba JIAXKHO HEZaTHBAH CTATYC MH(EKIHje U MOCISIUIHO MOTICHUBAKE MTPABEe
IpeBajIeHIje, CIPOBE/IeHa Cy ABa Jl0JlaTHa ekcrepuMeHTa. Takole, npajMepu 1 coHaa
gqPCR-a cy ycknahenu ca Giardia cexBennama npoctynHuMm Ha GenBank -y. Pesynratu
nmokasyjy na je mogyha nereknuja momohy qPCR ne-kanuanux gpyna E, F, Gu Hu G.
psittaci. Jlutepatypa nokasyje fa cy ncu ygnaBHoM 3apaxeHu G. duodenalis C u D, a
3aTuM A u B [45, 46]. 3aucta, 12 y3opaka J0OBaUKMX IMaca W Maca U3 CKIOHUILNTA y
JOJATHOM €KCIIEPUMEHTY 2 KOju Cy MOEIM Ja C€ CEeKBEHLHMOHUpAjy, OWIN cy CBU U3
gpyne G. duodenalis D. Croga ce 3akipyuyje na je Hucka crnenupuaaoct qPCR kox
maca BEpOBaTHO OapeM JeMMHYHO Y3pOKOBaHAa pPEJaTHBHO HHCKMM OCETJBHBOCTU
ocTala TP TECTa KOja Cce KOPUCTE y aHAJNM3M JIATEHTHE Kiace 3a MICHTU(UKAIH]Y

JATEeHTHOE MPaBOg CTaTyca OOJIECTH.

Ca anmamm3om natentHe kimace, JPCR je mmao manmexo HajBehy oceTspMBOCT
(97,0%), IC® najumxy (48,2%), a ADPA (78,6%) u IDEXX SNAP Giardia® (71,9%)

Cy UMaJjii Cpeiby OCCTIbUBOCT.
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[Mokazano ce na je IDEXX SNAP Giardia® Bucoko criermuduyan (99,6%), anu
My HemocTaje ocerspuBocT (71,9%).IDEXX SNAP Giardia® je peguctpoBaH 3a

ynoTpeOy KoJ Imaca ¥ MaJaka.

OBUM KOMPOAHTUZEHCKUM TECTOM JIETEKTYjy ce ckynoBHu G. duodenalis C, D n
F. IIpema nutepaTypu, BpJIo je BEPOBATHO Jia ce JeTeKTYjy U ckynoBu A u B [47, 48]. ¥V

nopehewy ca IDEXX SNAP Giardia®, [IPA je umao Behy ocerspusoct (78,6%),

Konauno, 3a cBe TectoBe, OMiI0 fa ce pagu o BUCOKO oceTsbrBoM PCR wmm
HajMame oceTsbuBOM [[C®D, knuHMYapy Tpeba Jla TeMeJbHO pa3sMoTpe Mogyhe y3poke
MO3UTHUBHOZ TECTa 3aje/IHO ca KapaKTepUCTHKaMa TecTa Kako OM m30egiu MogpeniHy

IMjagHO3y M TIOZPEITHO Jeueme hapamose.

VY cnydajy mo3uTuBHOZ pe3yidaTtara Tecta Ha G. duodenalis mac wMa win
KIMHWYKY hapamjasy (MHQHUIUpaH W TOKa3yje peleBaHTHE CHMITOME Kao INTO je
njapeja), acMMOTOMaTcky hapaujazy (MHQUIMpaH, aqd HEMa CHUMITOMA) WIH HHje
3anCTa 3apaxkeH. Y IMOCIeIeM Cllydyajy, TeCT MOXe OUTH MO3UTHBaH 300g Mpoiacka
WIN KOHTaMMHaluje. Y ciydajy KIMHMYKe hapamos3e, MOXe ce OdeKMBaTH Ja he
geHepanHo OWTH BelMKHU Opoj nucTa y derecy. Y TaKBUM ClydajeBUMa je BEPOBATHO Jia
he qPCR mocrarn mo3uTHBaH HAaKOH Mamke IHUKITyca. OBO MOTKPEIUbYjy pe3yITaTh KOjH
nmokasyjy na mro je Behin 6poj mucra orkpuBenux ca LICD, To je Mame BEpoBaTHO Ja cy

npygu TecToBH, yKbydyjyhu qPCR, HegaTuBHU.

qPCR je nmanexo HajoceTJbMBHjHU TecT 3a AeTekimjy G. duodenalis u ctoga je
KOPHCTaH ajiar 3a CKpUHUHE, nako je cremuduanoct qPCR-a Ouma penaTuBHO HUCKA.
OcempuBoct IDEXX SNAP Giardia® u JIOA je 6wira Huxa Hego kox qPCR, anmum 360g
BUXOBE Behe CHemUPUIHOCTH W JpyguX KapaKTepHCTHKA TecTa, Kao IITO Cy
uHpOpMaIje O CTBAPHOM CTAaTyCcy HWH(EKIHje W TMPHCTYNAYHOCT KOPHCHUKA, OBH
TecToBH cy Bpeanu. LICD je HajMame OCETIHUB TECT, alld OCTaje BpeAaH jep je jeAnHU
TECT KOjH J1aje nHpOopMaIuje o IpyguM gacTpOMHTECTUHAIHAM napasutuma. Takohe je

BeoMma crienuduyaH u npyxa napopMaliije o mpaBoM CTaTycy nHeKImje.
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3.7. Tepanuja

Konrpona wunpekuuje hapmmjom kona maca W Madaka CKJIOHa je OpojHHM
mpobiieMuMa. Hekonuko jenumema je TecTupaHo MpoTuB MH(EKnHja hapaujoMm Kon
maca Kao mTo cy OeH3MMHUAA307H, MOceOHO (eHOCHIA301 U METPOHHIA30]l KOjU
MOKa3yjy AakTUBHOCT mpema y3pouHuky [49-54]. Jlpyre cTyauje cy H3BECTHIIE O
e(UKaCHOCTH POHKAA30Ja, HUTA30KCAaHMIA, A3UTPOMHUIIMHA, TUHHJA30Ja U JAPYZUX
JIEKOBa Kao IITO Cy KMHAKPHH, (h)ypa3oJHiIOH Y CMambemy IHCTa hapauje Koje u3mydyjy
3apaxenu qomahunm [55,56,57,58,59]. Anbennason je epuxacan y nosu o 25 mg/kg, 4
JlaHa KOJI Taca M 5 JaHa KoJ Madaka, ajii He Ou Tpedao 1a ce KOpUCTH KOJI OBHX BPCTa,
jep je ToBeo 70 CyTpecHje KOIITaHe CPKU U HUje 0JI00peH 3a ynoTpeOy KoJl OBUX BPCTA.
Mertponunnaszon 25 mg/kg Tokom mer gaHa je oko 65% edukacaH y enMMUHAIMjA
Giardia ssp xon MHpUIIMPAaHUX Taca, ald MOXe OWTH TOBE3aH ca aKyTHUM pPa3BOjeM
aHopekcuje U TmoBpahama, INTO MOXE TIOBPEMEHO HANpenoBaTH 0 H3paKeHe
geHepa30BaHe aTtakcuje. MeTpoHMIa30 ce MOXKe JaBaTh Madkama y no3u ox 10-25
mg/kg nBa myra THEBHO TOKOM 5 mgaHa. Mauke OoJbe TONCPHITY METPOHHIA30I.
be3bennocHN mpobieMn ogpaHWdYaBajy ynotpeOy METpOHHAA30i1a KOJ Maca W Madaka
[19]. dpyra ommja Kojy mpeopydyje eBpOoIncK: HaydHu caBeTHHK Companion Animal
Parasites (ESCAAP) je xomOunanuja debantena (koju ce in vivo metabonulie y
(denbenmason), mupaHTena 1 Mpa3uKBaHTENA y CTAHIAPIHH] JI03U 32 JIEXCIMHHTH3AIH]Y
(15,0 mgkg debantena, 14,4 mgkg mnupantema, 5,0 mg/kg mnpasukBaHTena)
MOHABJHAHO jETHOM THEBHO TOKOoM 3 naHa [60]. HenaBHO je cexHmmasoun, JeK KOju ce
KOPUCTH 3a Jieuewe hapauose KoJ Jbydu, NMPHjaBJbeH 3a JIeUewme KIMHWYKE rcehe

hapauosze [61].

Mebhytum, dendenma3on W METPOHHIA30JI CE PYTHHCKH KOPHUCTE 3a JICUCHE
hapamo3e konm maca W Mayaka M jeAWHA Cy jeIMIbEa pegucTpoBaHa y BehwHH
EBPOTICKHX 3eMaJba, a KOJH MPUMEHEHH 3ajeTHO TOCTIKY €(PUKACHOCT OJ] TPHOIMKHO

100% HaKOH IPBOE WM IPYZOg TPETMAHA.

[TocToju HEKONMKO TPOTOKOJA Yy KOjUMa Cy NPENOpPYYEeHH JIEKOBH KOjU CY

pEegUCTPOBAaHU Ha HalleM Tp>KumTy [16].
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IpoTokoan 3a nce

[portokon I

®debanten, nupanten, npasukBanTeln (Drontal Plus®) tebnere y mo3u 1 tabnera

Ha 10 kg, 3 nana y3actomnHo.

Iporokomn 11

®denbennazon, 1 qaeBHO Mo 50 mg/kg, 5 naHa y3acTtomHo.

[porokon III

®enbennazon, 1 maeBHo mo 50 mg/kg + MeTpoHHa30yd, 2 MyTa THEBHO 1O 25

mg/kg, 5 nana yzacromnso (omnipono o 10 nana).

[potokon IV

MeTpoHuiason , 2 myra gHeBHO 1o 25 mg/kg, 5 naHa y3acToIHO.

[Iporokoan 3a Mauke

[portokon I

®denbenaazon, 1 nuesHo mo 50 mg/kg, 5 nana yzactomnHo.

portokon 11

®enbennazon, 1 gaeBHo mo 50 mg/kg + MeTpoHUaa3on, 2 myta JHEBHO MO 25

mg/kg, 5 nana yzacronso (omnipono 10 10 nana).

Kako Om ce moBehana edukacHOCT TpeTMaHa W CMamHIe KOHTaMHUHAIW]E

amMOMjeHTa W MOgyhHOCT ayTomH(eKIHje, Mpenopydyje ce BHIIEKPATHO KyMame
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o0oJene KUBOTHIE aHTUCENITUYKUM IAaMIIOHOM TOKOM TpetMaHna [16]. Hajuemhe ce
KOPHCTH IIAaMIOH KOjU CaJIp’KU XJIOPXEKCUANH ZITYKOHAT y KOHUEHTpauuju ox 1% nim

3%, Ha TOYETKY M Ha Kpajy TpeTMaHa.

CBe MNOBpIIMHE KOje TO [03BOJbAaBajy MOZY C€ TPETUpATH BOJAEHOM IapoM
nomohy pasznuuutux ypehaja Tuma nmapoudnctauya. Takohe, ucTe MOBpLIMHE MOgZY ce
TPETUPATH PA3NIMUUTUM KOMEPLUjaJHO JOCTYIHUM Je3upHIMjeHCMMa Ha 0a3u

xunoxjiopura [16].

Heycnex nedema Moke OUTH MOCTeIUIa gpeliaka Koje YHHEe BIACHHUIM Maca
Mauaka, ajJi U Pe3UCTEHIMje Mapa3uTa Ha Jiek. Jla Ou jneuerme OMI0 yCHenHo, BIaCHUK
MoOpa Ja 3Ha Kako Jia aluiuKyje ICy TalJieTe Yy WMCIpPABHO] MTO3H, IITO MOJIpa3yMeBa
Mepeme TeJIeCHe TeXXHHE nanujeHTa. [lcu n Madake moHEKasa MmoBpaTe JieK, a MOHEKad
BJIACHUK PaHH]je TPEeKrHe Jieuermke. bpojHN BIacHUIN ce He MPHUIpPKaBajy yIyTCTBA U HE
CIPOBOJIE CBE MOTpPeOHE XMZHjEHCKE Mepe, KaKo OH CIIPEeUIIIN PEUHBA3H]y Mapa3uTHMA.
Hedekanuja y ABopHINTY WK OOKCy je mocebaH mpobiieM y agrmomepanyjama, gie je
300g TPUCYTHOCTH BENMKOZ Opoja maca, anu W HEeMOgyhHOCTH yKIamama (erneca

oJIMax HakoH jaedexarnuje, Hemogyhe cipeuntn penHsasujy [62].

butHO je HagnmacuTH, na je MOTpeOHO TpegnenaTH ¢erec CBUX JKUBOTHUHA Y
nomahuHcTBY Ha npucyctBo G. duodenalis, 6e3 003upa aa v MOKa3yjy KIMHUYKE 3HAKE

nia He [62].

3.8. IlpeBenTHBA

He nocroju HHjenaH JeK HaMEHEH 3a NMPEBEHTHUBY KOjU MOKEMO JaTH IcHMa
WM MadKama, TO 3Ha4M Ja je jeMHU HAYWH KaKO 3aIITUTHTH KXUBOTHY O MH(EKIHje
hHapnujom Bomutu pauyHa o uuctohu u m3noxkeHocTH. OBO MOXKE MpPEACTaBIbATH
mpoOJieM 3a Tce W Madke KOjU HW3ja3e HamnoJbe W Koju mocelyjy mapkoBe 3a Iice,

IICIma4Yyke cra3c, uTA.
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[Mucre cy oamax nH(EKTHBHE Kaga ce m3bare (ernecoM u OrcCTajy y OKpyXKemy,
MPEICTaB/bajy HW3BOP HMH(EKIHje W peuH(]EeKnHje 3a >KUBOTHEE, MOCEOHO OHE Yy

yCIIOBHMA BEJIMKOZ Opoja Ha MaJloM pocTopy (01gajuBavHHIIe, a3UITH, TAHCHOHH).

Usmet Tpeba yrkoHuTH MITO je ipe Mogyhe, OapeM jeaHoM AHEBHO. bp3o u gecTto
yKiIamame Qereca ogpaHn4aBa KOHTAMUHALM]Y >KUBOTHE CpEAMHE, Ka0 W HaKHaIHA
nesuHdeknuja. [lcuma tpeba 00e30eanTn umcty mujahy BoAy M HE J03BOJHABATH Ja
nujy u3 0apa W JIOKBH, jep 4ecTo Mogy OutH KoHTamuHUpaHe. [lce koju ce merajy u
BaJjbajy MO TpaBU y MapKoBUMa Tpeba M00pO OYMCTHTH WM OKyNaTH Kako Ou ce

YKOHMJIC IUCTE Ca AJIaKe.

[lucre ce mHakTHUBHUpajy BehnHOM KBaTepHApHHUX aMOHHjYM jEIHEbCHA, TTapOM
WM KJbydanoM BozoM. Jla 6u ce moBehana epukacHOCT Ne3MH(EKINOHNUX CpPECTaBa,
pactBope Tpeba ocraButH 5-20 MHHYTa Ipe HEZO IITO C€ WCIEepPy ca KOHTAMHUHHUPAHUX
noBpmnHa. Jle3nHdpekiyja TpaBHATHX MOBPIIMHA je Hemogyha, u oBe obOmactu Tpeba
cMaTpaTH KOHTaMUHHMPAaHHM HajMamke Mecel] JaHa HAaKOH IITO Cy 3apakeHH IICH
MOCTIeIBY YT UMM MpHUCTyM. L{ucte cy moanoxHe HCymmBamy, ma obiactu Tpeda

OCTaBUTH J00PO JIa ce ocylle HakoH uunithema [19].
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4.0. 3BAKJbYUIIA

Ha ocHoBy mpegnena nuTtepaType, MOZy Ce€ M3BECTH HapeIHM 3aKJby4lld OBOZ

AUIUIOMCKOZ paja:

1. '‘bapnujaza je mapa3uTcko 000JbEHE KOje je pacHpOCTamEeHO Y IEJIOM CBETY U
o0yxBaTa MHOZE BpCTe crcapa, ykJbydyjyhu u 4oBeka.

2. Pa3BojHu nmkiyc je 6p3 u momahuH Op30 MOCTaje KIMIOHOMIA, a HEegoB (erec
n3BOp MH(pEKIHje.

3. 'bapmuo3a je 4YecTO KIUHMYKA AaCHMIITOMAaTCKO O000JbeHhe, a H30alHnBame
MUCTUYHUX OOJNHMKa Mapa3uTa HUje KOHCTAHTHO, IITO CBE JOBOJAW IO Toga JIia
hapamnosza Oyme Temko AMjagHOCTUKOBAHA W TMOJAlX O CTBAPHO] MPEBAJICHIIH]H
He Oyay TadHH.

4. TlocToju HEKOIHMKO METo/a 3a IHjagHOCTHKY hapmmose, on Kojux ce Hajuemrhe
kopucte (rnortanmuja ca ueHTpudygupamem, Op3u uMyHoeHzuMcku ELISA
tectoBH (IDEXX SNAP Giardia®) u qPCR metona.

5. Kako je oBo o00ojbeme KOMIUIEKCHO 32 JHjagHOCTUKY, TOCEOHO Yy
aCHMIIOMATCKHM CJIy4ajeBHMa, TaKO HM Tepalja HUje HUIITa Jaka. Hujenan nex
Ol MHOgUX HcIHTaHuX HHje camoctamHo 100% edukacan, Beh ce kopucre
KoMOuHanuyje JekoBa. Hajuemhe kopumhena Tepammja je amvKaiyja
(denbenmazona y no3u oa 50 mg/kg jeqHOM JTHEBHO U METPOHMIA30J1a Y JIO3H OJ1
25mg/kg nBa myTa JAHEBHO, y Tpajamy O IET JaHa, 3aTHM Kylame maca paau
yKJIamama UCTa ca JUIake ¥ HapaBHO PEIIOBHO YKIamame Qereca.

6. 3a hapamosy He mocToju ajJeKBaTHA IMPEBEHTHBA y OONMKY JiekoBa, Beh je
MOTpeOHO BOJUTH PauyyHa O XHZHjeHH JbyONMaIla U OKOJIMHE Y KOjOj UCTH JKUBE.

[Ipenopydyje ce aBa MmyTa gOIUIIHE TECTHPATH UX Ha hapaujasy.
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