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Blastocystis je mapasuTcka mpoTo30a racTpOMHTECTHHAIHOT TPaKTa Koja ce Buha KO/ Jbyau
Y MHOUITBA JKUBOTHIbA. [lapa3ut mMa cBeTCKy TUCTpHOYNHNjy U IPECcTaBba BeOMa YeCT Hasla3
y Pa3IMYUTUM Mapa3UTOJIOUIKUM HcnUTHBambiMa. Mako je mpouuto Bumie ox 100 romuna on
kana je Blastocystis mpBu myT ommcaH, W mopea Hamopa OpOjHMX HMCTpaKMBava jOII YBEK
ocToje OpojHe HEeTIO3HAaHUIE OKO OBOT MUKpoopranniMa. Heka oj HajBaXXHHjUX TTUTamka jecy
na mu Blastocystis y3pokyje oboberba Jbyin U KOja je yJaora KHBOTHEbA, OJHOCHO KOHTaKTa
YOBEK-)KUBOTHIbA y EMHIECMHOJIOTHjU WHpekuuje kop Jbyau. Cee Behu Opoj monaraka us
SMUAEMHOJIONIKKX, IN-Vivo M in-vitro cTyauja jacHo ykasyje nHa Blastocystis kao marorenu
MHUKpOOpraHu3aM. Y MPUPOIH ITOCTOjU MHOIITBO T€HOTHIIOBA, a HOBHja 3allakama yKasyjy Ja
cy Joyau nomahnHu BemuKOr Opoja 300HOTCKMX TeHOTHMOBa. M3omatu Blastocystis sp. cy
CBPCTaHM y T€HeTCKe BapujereTe, oqHocHo cynturose (ST) ox 1-17, Ha OCHOBY MoOJeKynapHe
KapakTepHu3aluje.

Bucoxka mpeBaneHIia oBor mapasura Koj cBHmba U npucyctBo cynrtunosa STS, amm u ST1 u
ST3 moxe OMTH J0Ka3 Jia Cy CBUEE MPUPOJAHU pe3epBoap MHDEKIMjEe U J1a MOTy OUTH J00ap
MOJIETT Y UCTpaXHMBamby HaroreHe3e MHpeKnuje ko Jbyau. Ca emuuIeMHOJIOMKOr aCIeKTa,
OJMCKYM KOHTAaKT JbYJIU U CBUHba, OMJIO JIa je ped O MHTEH3MBHOM Y3T0jy WIIH MaJHM CEOCKHM
noMahinHCTBHMMa, TIpEcTaB/ba PU3UK Y CMUCIY 300HOTCKE TpaHcMucHje OnacronucTuca. OBa
JHCepTanyja TpeacTaBba MPBY ENHISMHUOJOIIKY CTYIHjy O NpPEBAJCHLIM W MOJEKYJIapHO]
KapaKTepHU3aliju 300HOTCKOT mapasuta Blastocystis sp. kox cBuma ca tepuropuje Cpouje.

VY mmpy mporene mpepaieniie Blastocystis sp. xox cBuma ca Tepuropuje BojBomamme,
YKYIHO je cakymubeHo 403 mHAMBUIyanHa y30pKa (ereca CBUbA. Y30PKOBamkE je U3BPIICHO
Ha ykynHo 10 ¢QapMu 3a WHTEH3MBHM Y3roj CBHEA. Y3opuu cy Owiam pacrnopehenn
MIPOIOPIIMOHATIHO Opojy cBHmba ozpeljeHe kareropuje. O CBUX y30paka Cy HMPHUIIPEMIbCHU
HATHBHU pa3Ma3su, KOjU Cy MpErJielaHl CBETIIOCHUM MHKPOCKOTIOM. 32 YMHOXKaBarhe Iapa3ura
y LWJBbY JIaKiie JJabopaToOpHjCKe AWjarHOCTHUKE MPUMEHEeHA je KCeHUYHa (He-CTepHiIHa) MeTo1a
in vitro kyntuBarmje. CBe KyJIType cy Takole mperienane ceeriiocHuM mukpockornom. JJHK je
n3ooBaHa u3 48 HacyMmuile omabpaHuX y3opaka y Iwby ynopehusama mnepdopmancu
Pa3IMYUTUX JHjarHOCTHYKHX TpHUCTyna. 3a 38 HaCyMHYHO 0/1a0paHuX y30paka, KOju cy Omim
MO3UTHBHU TpH IN Vitro xynruBamuju, ypahena je cynrumuzanmja ca STS mpajmepuma
crienn(pUIHUM 3a CYNTHIIOBE ouekuBaHe koJ ceuma: ST1, ST2, ST3 u STS.

Haruaum mpernenom je Blastocystis sp. maentuduxosan y 41,69% ysopaka, 0K je




KyJITHBAIMjOM Mapasut yctanoBibeH y 70,22% y3opaka. Blastocystis je mponahen kom cBHX
KaTeropmja CBHIA, Ha CBUX jaeceT (apmu. lIpmmkom ynopehuBama TpaauiimoHAIHIX
Mapa3UTOJIOMIKUX JAWjarHOCTHUKUX MMOCTYIaKa U MOJIEKyJIapHe JIMjarHOCTUKE, YCTaHOBJbEHA je
OCETJHUBOCT JTUPEKTHOT MHUKPOCKOIICKOT Tiperiiesia ox 46,15%, ogHocHo In Vitro KyaTuBanuje
on 84,62%. Ilpu monexkynapHOj cyntunuzanuju on 38 y3opaka, KOju cy OWIM MO3UTHBHHU y
KYJITYpH y 25 y30paka cMO YCTaHOBWIIM HajMame jeJJaH O] TPaKCHUX CYNTHIIOBA.

VY 3akibyuKy, YCTaHOBJbEHAa BHCOKAa MpeBajJieHIa ONacTOUUCTUCA KOJA CBHIA U3
WHTEH3UBHOT y3roja, MOTBplyje YJIOTy CBHEA Kao MPHUPOJHUX pe3epBoapa OBE 300HOTCKE
npotozoe. [loTBpheHa je xumoresa aa cy CBUIE pe3epBoap oApel)eHnX 300HOTCKUX CYNTHIIOBA
Blastocystis sp. u ma mpencraBipajy (aktop pusuka y mmpewmy HHOEKIHje Ha Jbyae. Y
HajBehem Opojy y30paka yCTaHOBJbEHO je mpucycTBo cynrumna ST1, koju je jexan on Hajuenthe
JOKa3aHMUX CYNTHUIIOBA KO Jbyau. Ha mpyrom mecty mo 3acTymspeHocTH je 6uo cynrun STS,
KOjU TIpeACTaBba PHU3UK MO JbyJe KOjU Cy Yy HEMOCPEAHOM CBAaKOIHEBHOM KOHTAaKTy ca
CBUE-AMa, Kao IITO Cy pamHuiy Ha ¢apmama n kmanunama. Cynrun ST3 koju ce Hajuernthe
J0BOZM Yy Be3y ca cuHapomoM upuradbuinHor konona (UBC) je 6uo npucyran y 24% y3opka,
KOju Cy OWIM YCIENIHO THNHM3WpaHHW. JelaH oJ] 3ak/bydaka OBE JHMCEpTalHdje je W Ja Cy
JIMjarHOCTHYKE nieppopMance in VIitro KyJlTHBAIMje U MOJICKYJIapHUX TEXHUKA Y JT1jarHOCTUILIN
Blastocystis sp. ko cBHIa CynepHOpHE y OJHOCY HA TPaJHMI[HOHAIHM W OMIITE NpuxBaheH
HATUBHM Mperien (eKkaTHoT MaTepujaa.
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Abstract:
AB

Blastocystis is a common protist colonizing the gastrointestinal tract of humans and various
animals. This parasite has a worldwide distribution and presents a frequent finding in different
parasitological surveys. Blastocystis has been described for the first time over a century ago, but
despite the efforts of many researchers, there are still many unknowns about this microorganism.
Some of the most important questions are whether Blastocystis causes disease in humans and
what is the role of animals or the animal-human contact in the epidemiology of human
blastocystosis. An increasing number of data from epidemiological, in-vivo and in-vitro studies
clearly suggests that Blastocystis is a pathogenic microorganism. In the nature several genotypes
exist and contemporary observations are suggesting that humans are hosts for a large number of
zoonotic genotypes. Based on molecular characterization, isolates of Blastocystis sp. are
classified into genetic variants, so called subtypes (ST) from 1 to 17.

High prevalence of this parasite in pigs and the presence of subtypes ST5, ST1 and ST3
suggests that that pigs are a natural reservoir of infection and can be a good model in studying
the pathogenesis of infection in humans. The close contact of humans and pigs, whether we
speak about intensive farming or small rural households, represents a substantial risk of zoonotic
transmission of Blastocystis. This thesis presents the first epidemiological study on prevalence
and molecular characterization of zoonotic parasite Blastocystis sp. in pigs from Serbia.

In order to assess the prevalence of Blastocystis sp. in pigs from Vojvodina province, a total
of 403 individual faecal samples were collected. Samples were collected from 10 intensive
growing systems. Samples were taken at random and proportionate to each production category
of pigs. Direct wet mounts were made from all samples and examined under a microscope. Xenic
(non sterile) in vitro cultivation was used for multiplication and easier diagnosis of the parasite.
All cultured samples were also examined under a light microscope. DNA was extracted from 48
randomly selected samples for the purpose of comparison of different diagnostic approaches. 38
randomly selected culture positive samples were subjected to subtyping with STS primer sets for
subtypes expected in pigs: ST1, ST2, ST3 and ST5.

Blastocystis sp. was present in 168 samples when wet mount preparations were analyzed
under the microscope, indicating a prevalence of 41.69%. 283 samples were culture positive
indicating a prevalence of 70.22%. Blastocystis was found in all the farms included in the study
and at all categories of pigs. When we compared the performances of PCR and traditional
parasitological techniques the estimated sensitivity of direct wet mount was 46.15%, while the
sensitivity of in vitro cultivation was 84.62%. From 38 randomly selected culture positive




samples we identified one of the sought subtypes (ST1-ST3 and ST5) in 25 samples.

In conclusion, the high prevalence of Blastocystis in pigs from intensive growing systems
confirms the role of pigs as natural reservoirs of this zoonotic parasite. As hypothesized, our
investigation showed the presence of all sought subtypes. ST1 was the predominant subtype,
present in 96% (24/25) of samples in which we identified Blastocystis with STS primers. ST1 is
one of the subtypes most commonly reported in humans, thus a high incidence of this subtype in
pigs should not be neglected when we try to evaluate the zoonotic potential. ST5 was identified
in 64% samples. ST5 as a potential zoonotic subtype has a significance in industrial swine
production, were increased risk of zoonotic transmission exists. ST3 was identified in 24% of
samples. This subtype is frequently associated with irritable bowel syndrome (IBS). One of the
conclusions of this thesis is that diagnostic performances of in vitro cultivation and molecular
techniques in diagnosis of Blastocystis in pigs, are superior compared to the widely accepted
direct faecal smear examination.
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Kparak cagpikaj

Blastocystis je mapa3uTcka mpoTO30a racTPOMHTECTHHAIHOI TPaKTa Koja ce Buba
KOJ JbYIM U MHOIITBA JKUBOTHA. [[apa3suT mMa CBETCKY NUCTPHOYIHU]jy M TpeICcTaBba
BEOMa YECT Hajla3 y Pa3IMYUTUM I1apa3UTOJIOIIKAM HCIUTUBamHMa. Mako je mpomuio
Bunre oa 100 roxuua of kajaa je Blastocystis npeu myT onucaH, U mope/ Haropa OpojHUX
MCTpaXKMBaya joIl YBEK MOCToje OpojHE HEMO3HAHHIIE OKO OBOT MHKpoopranusma. Heka
O/l HajBAKHUjUX MUTama jecy ga u Blastocystis y3pokyje obosbema Jbyan U Koja je
yJiora KHBOTHIbA, OJHOCHO KOHTAKTa YOBEK-)KHBOTHHbA Y CMUICMUOIIOTHJU WHQPEKIHUje
kox Jpynu. CBe Behim Opoj momaTaka W3 €MUAEMHOJIOIIKHUX, IN-VIVO U in-vitro cryawuja
jacHo ykasyje Ha Blastocystis xao matoreHu MuKpoopraHuzaMm. Y MPHPOIX IOCTOjU
MHOIIITBO T€HOTHIIOBA, a HOBHja 3amaxkama yKa3yjy Ja Cy Jbyau JoMahuHU BeIHKOT
Opoja 300HOTCKMX TeHOoTHIOBa. M3omatu Blastocystis sp. cy cBpcranu y reHETCKe
Bapujetere, omgHocHO cynTtunoBe (ST) om 1-17, Ha OCHOBY MOJIEKyJIapHE
KapakTepu3alyje.

Bucoka npesaneniia oBor napasura KoJ CBHa U MPUCYCTBO cymnrtunoBa STS, anu
u ST1 u ST3 moxe OMTH 10Ka3 1a Cy CBHIbE IPUPOTHH pe3epBOap WHQPEKINje U J1a MOTY
outu pobap Mojaen y HCTpaKuBamy MaroreHese uHoeknuje kox Jbyau. Ca
SMUICMHUOJIOIIKOT aCHeKTa, OJUCKM KOHTAKT JbYIM W CBUHbA, OWIO Jia je ped o
WHTECH3UBHOM Y3r0jy WJIM MMM CEOCKMM J0MaNMHCTBHMA, TMPEICTaB/ba PU3UK Y
CMHCITy 300HOTCKE TpaHcMHucHje Onmacrouuctuca. OBa AucepTanyja MpeacTaBba MPBY
eMUIEMHUOJIONIKY CTYAN]Y O MPEBAICHIM U MOJEKYJIapHO] KapaKTepU3aIijH 300HOTCKOT
napasuta Blastocystis sp. kox cBumba ca reputopuje Cpowje.

Y uwpy mporeHe mnpesaneHie Blastocystis sp. kom cBuma ca TepuTOpHjE
BojBoamue, ykynmHO je cakymbeHo 403 wHIMBHIyanHa Yy3opka (¢ereca CBHBbA.
VY30pKoBame je U3BpLIeHO Ha YKyMHO 10 ¢apMu 32 MHTEH3UBHH Y3T0j CBHbA. Y30PIH CY
Oowmm pacnopeheHn mnponopuroHaTHO Opojy cBUma onapehene kareropuje. Om cBHX
y30paka Cy TpUIPEMJbEHH HATUBHH pa3Ma3H, KOjU Cy IMperjelaHd CBETIIOCHUM
MHKpPOCKOIIOM. 32 YMHOXaBambe IMapa3uTa y [HJby JIaKIe J1ad0paTOpHjCKe IHjarHOCTUKE

MPUMEHCHA j¢ KCCHUYHA (He-CTepuiIHa) MeToza in Vitro kyntusamuje. CBe KyAType Cy
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Takohe mpernemgane cBeTmiocHUM MukpockormoMm. JIHK je m3omnoBana u3 48 Hacymwuie
ollabpaHux y3opaka y Iujby ynopehuBama nepopMaHCH pa3IU4UTUX IHjarHOCTHYKUX
npuctyna. 3a 38 HacyMHYHO Oa0paHuX y30paka, KOju Cy OWJIM MO3UTUBHHU MpH iN Vitro
KynTuBanuju, ypahena je cyntunmsammja ca STS mpajMepuma cnenupuyHuM 3a
cyntunoBe ouekuBane ko ceuma: ST1, ST2, ST3 u STS.

Harusuum nipersienom je Blastocystis sp. uaentudukosan y 41,69% y3opaka, 10K
je KyJITHBAIMjoM mapasut ycraHoBbeH y 70,22% y3opaka. Blastocystis je nponalen ko
CBUX KaTeropuja CBUA, Ha CBUX JjeceT ¢apmu. llpunukom ynopehuBama
TPAIUIMOHAIHUX TApa3UTOJOMIKMX JWJarHOCTUYKUX TIOCTyNaKka H MOJIEKyJapHe
JINjarHOCTHKE, YCTaHOBJbEHA J€ OCETJBUBOCT IUPEKTHOI MHUKPOCKOIICKOT Iperjena O
46,15%, ogHocHO in Vitro kynatuauuje on 84,62%. [Ipu MosekyaapHO] CYNTUIIH3ALH]U
on 38 y3opaka, KOju Cy OWJIM TO3UTHUBHH Yy KYITypH Yy 25 y30paka cMO YCTaHOBWIU
HajMame je/IaH O] TPAKEHUX CYITHIIOBA.

VY 3akibyuKy, YCTaHOBJbEHA BHCOKa IpEBajJeHIAa OJAaCcTOIMCTHCA KOJ CBHIbA U3
MHTEH3UBHOT y3roja, HOTBphyje yIory cBHmba Kao MPUPOAHUX pe3epBoapa OBE 300HOTCKE
npoto3oe. [loTBphena je xumore3a na Cy CBUEE pe3epBoap oapeheHHX 300HOTCKUX
cyntunosa Blastocystis sp. u 1a npeacraBibajy GakTop pU3HKa y MIHPEeHY HHPEKIH]e Ha
Jbyne. Y HajseheMm Opojy y3opaka ycTaHOBJbeHO je mpucyctBo cyntumna STI, koju je
jenaHn ox Hajuemhe JoKa3aHMX CYNTHIOBAa Koja Jbyau. Ha gapyrom Mecty 110
3acTyrJbeHocT je Omo cyntun ST5, koju mpeacTtaBiba pU3UK MO JbyA€ KOJU Cy Yy
HETIOCPETHOM CBaKOJHEBHOM KOHTAKTy Ca CBHEbaMa, Kao IITO Cy paJHUIM Ha (hapMama
kinanunama. Cyntun ST3 koju ce Hajuenthe 70BOAM y Be3y ca CHHAPOMOM HPHUTAOMITHOT
konoHa (MBC) je Ouo mpucyran y 24% y30pka, KOju cy OMJIM YCIEUIHO TUIU3UPAHH.
Jenan on 3akJbydaka oBe JUCEpTallMje je M Ja Cy JUjarHOCTHYKE mepdopmance in Vitro
KyJATHBAaIMje ¥ MOJEKYJIapHUX TEeXHUWKa y aujarHoctuim Blastocystis sp. kox cBuma
CYNEpUOpHE Yy OJHOCY Ha TpPaAMIMOHAIHU W OMNIITe NpuxBaheH HATUBHU THperiesn

(bekanHor marepujana.



Prevalence and molecular typization of zoonotic parasite Blastocystis sp. in pigs
from territory of Vojvodina

Abstract

Blastocystis is a common protist colonizing the gastrointestinal tract of humans and
various animals. This parasite has a worldwide distribution and presents a frequent
finding in different parasitological surveys. Blastocystis has been described for the first
time over a century ago, but despite the efforts of many researchers, there are still many
unknowns about this microorganism. Some of the most important questions are whether
Blastocystis causes disease in humans and what is the role of animals or the animal-
human contact in the epidemiology of human blastocystosis. An increasing number of
data from epidemiological, in-vivo and in-vitro studies clearly suggests that Blastocystis
is a pathogenic microorganism. In the nature several genotypes exist and contemporary
observations are suggesting that humans are hosts for a large number of zoonotic
genotypes. Based on molecular characterization, isolates of Blastocystis sp. are classified
into genetic variants, so called subtypes (ST) from 1 to 17.

High prevalence of this parasite in pigs and the presence of subtypes ST5, ST1 and
ST3 suggests that that pigs are a natural reservoir of infection and can be a good model in
studying the pathogenesis of infection in humans. The close contact of humans and pigs,
whether we speak about intensive farming or small rural households, represents a
substantial risk of zoonotic transmission of Blastocystis. This thesis presents the first
epidemiological study on prevalence and molecular characterization of zoonotic parasite
Blastocystis sp. in pigs from Serbia.

In order to assess the prevalence of Blastocystis sp. in pigs from Vojvodina
province, a total of 403 individual faecal samples were collected. Samples were collected
from 10 intensive growing systems. Samples were taken at random and proportionate to
each production category of pigs. Direct wet mounts were made from all samples and
examined under a microscope. Xenic (non sterile) in vitro cultivation was used for
multiplication and easier diagnosis of the parasite. All cultured samples were also
examined under a light microscope. DNA was extracted from 48 randomly selected

samples for the purpose of comparison of different diagnostic approaches. 38 randomly



Prevalence and molecular typization of zoonotic parasite Blastocystis sp. in pigs
from territory of Vojvodina

selected culture positive samples were subjected to subtyping with STS primer sets for
subtypes expected in pigs: ST1, ST2, ST3 and ST5.

Blastocystis sp. was present in 168 samples when wet mount preparations were
analyzed under the microscope, indicating a prevalence of 41.69%. 283 samples were
culture positive indicating a prevalence of 70.22%. Blastocystis was found in all the
farms included in the study and at all categories of pigs. When we compared the
performances of PCR and traditional parasitological techniques the estimated sensitivity
of direct wet mount was 46.15%, while the sensitivity of in vitro cultivation was 84.62%.
From 38 randomly selected culture positive samples we identified one of the sought
subtypes (ST1-ST3 and ST5) in 25 samples.

In conclusion, the high prevalence of Blastocystis in pigs from intensive growing
systems confirms the role of pigs as natural reservoirs of this zoonotic parasite. As
hypothesized, our investigation showed the presence of all sought subtypes. ST1 was the
predominant subtype, present in 96% (24/25) of samples in which we identified
Blastocystis with STS primers. ST1 is one of the subtypes most commonly reported in
humans, thus a high incidence of this subtype in pigs should not be neglected when we
try to evaluate the zoonotic potential. ST5 was identified in 64% samples. ST5 as a
potential zoonotic subtype has a significance in industrial swine production, were
increased risk of zoonotic transmission exists. ST3 was identified in 24% of samples.
This subtype is frequently associated with irritable bowel syndrome (IBS). One of the
conclusions of this thesis is that diagnostic performances of in vitro cultivation and
molecular techniques in diagnosis of Blastocystis in pigs, are superior compared to the

widely accepted direct faecal smear examination.
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1. YBOJ

Blastocystis je mapa3uTcka mpoTO30a racTPOMHTECTHHAIHOI TPaKTa Koja ce Buba
KOJl JbyIM U MHOIITBA )UBOTUIA (Stenzel u Boreham, 1996; Tan, 2004). ITapazutr uma
CBETCKY JUCTpUOYIHMjy ¥ TMpeIcTaB/ha BEOMa 4YECT Haja3 Yy Pa3IHuUuTHM
napasuToNIOKUM ucnuTHBakuMa. Blastocystis je mpeu nyr onmcan y panum 1900-Tum
roquHama (Alexeieff, 1911; Brumpt, 1912), anu je Tek mouerak 21. Beka T0HEO
3HAYajHUjU TIOMaK y pa3yMeBamy OHOJIOTHje OBOT jeaHohenrjckor opranuzma. Mehytum,
cama mpUpoJa Mapa3uTa W HEeIOCTaTaK CTaHIapAM3allvje JAMjarHOCTHYKUX TEXHHKA Cy
70BeIe 70 OpOjHUX HEAOYyMHUIIA a MOHEKAd M JI0 MOTIYHO IOTPEIIHE MHTEpPIIpETaIyje
nobujeHux mojparaka. CBe HABEICHO je Y 3HAYAjHO] MEPHU OTEXKAJIO JIAOOPATOPH]CKY
JIMjarHOCTUKY M YCIIOPUJIO HAamope y pa3yMeBamby HayMHA Pa3MHOXKaBama, >KUBOTHOT

IUKITyCa, MPCBAJICHIC U IIATOI'CHE3C.

Cse Behu Opoj momaTaka M3 €MHISMHOJOMIKHX, IN-VIVO u IN-VIitro cryauja jacHo
yka3yje Ha Blastocystis kao maroreHn MukpoopranuzaMm. Y MPHPOIX MOCTOjU MHOIITBO
TeHOTUIIOBA, a HOBHMja 3ala)kamha yKa3yjy Ja cy Jbyau aomahuHu Benukor Opoja
300HOTCKHMX TeHoturoBa (Abe, 2004; Ersfeld, 2003). Bucox HHBO TIeHETCKE
Pa3HOJMKOCTH j€ JOBEO 0 MpeIiora, Ha OCHOBY KOjer Cy MpPETXOAHA pa3InyuTa
3amakarba O TATOTE€HE3W IMapa3WTa pe3yiTaT I0CTOjama IaTOTEHWX W almaTOreHUX

reHorumnosa (Clark, 1997).

Hako je mpouuto Buie ox 100 roguHa on kazaa je Blastocystis npeu myt onucan, u
nopes Hamopa OpojHHX MCTpa’kMBaya joIll YBEK IOCTOje OpojHE HEeMOo3HaHMIIE OKO OBOT
opranusMa. Heka oj HajBaXHHMjUX MUTama jecy aa i Blastocystis y3pokyje obosbema
JbyId U KOja € yJora JKMBOTHHEA, OJHOCHO KOHTAaKTa YOBEK-KUBOTHIA Y

eMUJIEMHOJIOTHjU UH(EKIH]je KO JbYIH.

Blastocystis ce Moxe wu30/0BaTH W3 MalWjeHaTa ca TracTPO-UHTECTUHATHUM
CUMIITOMHMA, Kao INTO Cy JAWjapeja, MydHUHA, a0JAOMUHAIHH OOJIOBH, HAJyTOCT,
noBpahame u aHopekcuja. Takohe, y nuTeparypu ce CIOMHEY M €KCTpa-WHTECTUHATHU
CUMITOMHU IOBE3aHM Ca MPUCYCTBOM OnacToiucTuca (TojaBa apTpHUTHCA, YpTUKapH]je,

aHFI/IOCI[CMa), aJiIi HEMaA OIIITC HpI/IXBahCHOF KOHCCH3YyCa O MMAaTOr¢HOCTU OBC IIPOTO30€

1
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(Stensvold u Clark, 2016). IIpucyctBo acumnrTomMaTcke HHPEKIH]E KO JbYIU ca CKOPO
WICHTHYHOM TIPEBAICHIIOM je Takol)e JOKa3aHO, INTO OCTaB/ba OTBOPEHO IHTAIE O
MaTOreHOM 3Hayajy OmacrouucTrca. JemHa oxa Hajuemhux y JUTEpPaTypu OIMCAHHUX
KIMHAYKUX MaHu(ecTanuja npucycTBa OJacTOIMCTUCA KO JbYAU j€ acolyjanrja OBOT

Mukpoopranuzma u Cunapoma upuraduiaHor kojgona (MBC) (Poirier u cap., 2012).

Blastocystis je ocuM koj Jbyau W30J0BaH M3 BOJO3€Malla, PENTH/IA, HHCEKATa,
OpOjHUX BpCTa MTHIA U CHCApa, MHOIITBA 300JIOIIKUX JKUBOTHIbA, MIOCEOHO TpUMAaTa.
OcuM JUBJBMX M 300JIOIIKMX KHMBOTHHa BlastocystisS je m3onoBan u u3 jmomahwmx
KUBOTHIbA Kao LITO Cy CBUIbE, KUBUHA, MpekuBapu u kowu (Alfellani u cap., 2013).
W3onatu Blastocystis sp. cy cBpcTanu y reHeTcke Bapujerere, 0qHOCHO cynrtumose (ST)
oxn 1-17, mHa ocHOBY MosiekynapHe kapakrepu3anuje. Cyntun ST5, najuenthe ce uzomyje
U3 JKUBOTHEA M W3 JbYyOM KOJHU pajie ca >KMBOTHIbAaMa, IITO YKa3dyje Ha 300HOTCKH
MOTEHIIMjall OBOT mapasuta. [IpernocraBiba ce nakie, Aa MH(GEKIHje JbyIu MOTUUY O
300HOTCKE TpaHCMHCHje Mapaszura, jep je camo jeman cyntun (ST9) Bezan camo 3a
uHdekuujy Jpymu. Blastocystis ce cromume kKao yecT mapasuT KOJl CBUEbA Y HEKOJIUKO
CTyAHja KOje Cy CIpOBEICHE Yy pa3IMuuTHM [IeJIOBUMa cBeTa. McTpaxuBama Cy
MOTBpIMIJIAa MPEBAICHIly OJlacTolMcTHCa KOJ cBUBba o 46,8% mno 76,7% (Wang u cap.,
20146). Wang u capagauuu cMatpajy aa npucyctBo ST5, anu u ST1 u ST3 moxe outu
JIOKa3 Jla Cy CBUIbE MPHUPOJHU pe3epBoap MHQEKIHMje U Ja MOTy OUTH J100ap MOJAeN y
UCTpaXMBay TaToreHe3e HHGEKIuje Ko Jbyau. Mako jou HeToBOJEHO pacBETIHEHO, Ca
eMUJIEMHOJIOIIKOT AaCMeKTa, OJMCKM KOHTAaKT JbYAM M CBUHA, OWJIO Ja je ped o
WHTEH3WBHOM Y3r0jy WM MalMM CEOCKMM JOMahMHCTBMMA, MPEACTaBJba PUBHK Y

CMUCITYy 300HOTCKE TPAaHCMHUCH]€ OJIaCTOLMCTHCA.

Stensvold u capagaunm (2009) cy y UCTOM HCTpaKuBamy Yy KOjeM Cy IOBe3aJIu
NBC ca 6macTonUCTUCOM, JOKa3ajdd 3HAuajHy IOBE3aHOCT KOHTAKTa Ca CBHUIbAMa H
’KMBUHOM W TIOclenn4He WH(pekuuje spyau y3pouHukom Blastocystis. 13 cmywajaor
y3opka o1 126 smyau kox 19 je yrBphero npucyctso y3pounuka Blastocystis. Ox tux 126
UCIIUTaHUKa Tpoje je OUJIo y KOHTAKTy ca CBHIaMa 7 JaHa Mpe y30pKOBamba CTOJIHIIE, U
kox cBo Tpoje (100%) je mokasan Blastocystis. Navarro u capamguuim (2008) cy

YCTAHOBWJIN MPCBAJICHILY 6J'IaCTOL[I/ICTI/ICEl KOI CBHMBbAa Y MHTCH3UBHOM CUCTEMY y3roja o1
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46,8%, Wang u capagauim (20146) cy nokazanu npeBajieHIy o1 76,7% y UHTEH3UBHOM
y3rojy u 45,2% xoj cBUIbA Y pypaHOj CpeAUHHU. 300HOTCKU 3HA4a] PETUCTPOBAH j€ KOJ
aCUMIITOMaTCKUX paJHuKa Ha (apMu CBUba, I/I€ je TNpeBajlieHIa OJIacTOIHMCTHCA
n3zHocuna 41%, nok je koJ ypOaHOT CTAHOBHMILTBA, 0€3 KOHTAKTa Ca CBUEbaMa U3HOCHIIA

17% (Rajah Salim u cap., 1999).

Wnak, nerepMHHanyja 300HOTCKOI IOTEHUHMjana OJacTOMCTUCA  3aXTeBa
TCHOTHUIICKY KapaKTepusanujy, 0e3 003upa mTO ce (PEHOTUIICKU, KYITYPEITHO U
MOpP(OJIOLIKY, U30JIaTH JKUBOTHIbA M JbYJIU HE Pa3NuKyjy. Pesynaratu mcrpaxuBama o
IpeBajJeHLU OJIACTOLMCTUCA KOJI CBUba U aHAIN3a METoJaMa MoJIeKyJapHe OHOIoruje,
JUPEKTHO Ou omoryhuia Jakimie pa3syMeBame YJore MXHBOTHHA Yy €KOJOTHjU U
eMHUJIEMHOJIOTHjU  OJIACTOIMCTUCA, OJHOCHO HMHIMPEKTHO OM ce yTBpIWJIA MOBE3aHOCT
n3Mel)y KOHTaKTa ca )KUBOTHIaMa U ()YHKIIMOHAITHOT TaCTPOMHTECTHHAIHOT nopemehaja

KO JbyH, Kao IITO je CUHAPOM I/IpI/ITa6I/IJ'IHOF KOJIOHA.
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2. TIPEIVIEJ JIMTEPATYPE

2.1. KIACU®OUKALINJA
2.1.1. UcTopuja

Hajpanuju onucu u npTeKH, KOjU CYy HABOJHO MPEICTABIbAN OpraHu3aM KacHUje
Ha3BaH Blastocystis hominis, cy onu koje cy namu Brittan (1849) u Swayne (1849). tbux
JBOJHIA Cy MCTPAXHBAIA W OOMMHO MHUCAIH O CMHJIEMHjU KOJIEpe Koja je IMOrojuiia
Jlonmon 1849. romumHe. YV 07BOjEeHMM U3BEIITajUMa OIMHUCAINA Cy MPETIOCTaBIbEHE
y3pOUHUKE KoJjepe, Koje je Swayne ommcao Kao ,,Kkoiiepa Teiamia™ a Brittan kao
»aHyinapHe hemuje®. Kpurnuka anHanm3a pajoBa oBa JBa ayTopa HIIAK HE IOAYIHAPE
BUXOBE 3aciyre 3a otkpuhe B. hominis-a. Behuna muXOBHX MpeTHOCTaBKU je Ouia
3aCHOBaHAa Ha TOTPEIIHOM MOpP(QOJOIMIKOM 3anaxamy, Mehyrum Ha Brittan-oBum
LPTEeKMMa eKCKpeTa Of MaljeHaTa Koju UMajy nujapejy, Mory na ce youe henwuje, koje
nojcehajy Ha B. hominis. Kean u capagaunu (1978) cy cmarpanu na je 3a orkpuhe B.
hominis-a 3acnyxxan Fedor Aleksandrovich Losch, koju je OTKpHo ¥ MHKpPOOpraHHU3aM
Entamoeba hystolitica. Mehytum, usBemtaju u wiyctpanuje Losch-a He mOTKperbyjy
oBo oTkpuhe (Losch, 1975). Ha ocHoBy noctynHux pykomnuca, Beha je BepoBaTHoha 1a je
B. hominis orkpuo Perroncito (1899), amu Hu TO oTKkpuhe HHUje NOTKPEIIHEHO

oaroapajyhom J0KyMeHTAIjoM.

IMpBu pan, koju jacHo neduuuine HOBH poxa Blastocystis objaBuo je Alexeieff
(1911). OH je ocuMm mITO je Aa0 AeTajbaH OMHUC O MOP(OJIOTHjU U KUBOTHOM LHUKITYCY,
takolje npemioxkuo Ha3uB Blastocystis enterocola. I'oguny nana kacuuje Brumpt (1912)
je mpemnoxuo HasuB Blastocystis hominis 3a Mukpoopranuzam u3050BaH U3 (eKaIHOT
MaTepHjajia YOoBeKa, a Taj Ha3WB C€ 3a[pKa0o y JIUTEPAaTypH CBE J0 TaHAIIEr JaHa. Y
npencrojehnx HEeKOIMKO JielieHrja 00jaBbeH je U3BeCTaH Opoj pazoBa U W3BELITaja, KOjU
Cy yraaBHOM roBopuin o B. hominis nzonoBanom u3 y3opaka JbyacKe CTONUIE, U KOJU Cy
npeuIaragf pa3IMIuTe TEOpHje O IMaTOTeHOCTH OBOT MHKpoopraHm3ma. OcuM rope
HaBEJICHOT MaJIo je OWJI0 TIO3HATUX YUbCHUIIA, CBE 0K Zierdt u capaguunu (1967) HUCY
MIOHOBO TMOKPEHYJIH WHTEPECOBAak¢ HAYYHE jaBHOCTH 32 OBaj HEIOBOJHHO HMCTPAKECHH

MHKPOOpTaHHU3aM.
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2.1.2. Takconomuja

Blastocystis hominis ce Ha ocHOBY MOP(OJOMIKHX KapaKTEPUCTHKA BEOMa JIaKo
Morao mnorpemHo kinacudurosatu. Alexeieff (1911) u Brumpt (1912) cy oBaj HoBH
MHUKPOOpraHu3aM cBpcTanu Mel)y kBacue. MHore nereHepucane TKuBHE henuje, OuibHE
henuje, ka0 u MHOrM apreakTd ce JaKOo MOTy OKapakrepucaTh kao B. hominis. Kao
MPOTO30y Ca CBUM KapaKTEPUCTHKAaMa OBHX jEIHONEIHjCKHX OpraHu3amMa, OIUCAU Cy Ta
Zierdt u capagauiu (1967) y nperxoaHo HaBeneHOM pany. HakoH mpeckakama U3 jeHe
y Ipyry TakCHOMCKY rpymy TokoM ckopo menor 20. Beka, Blastocystis hominis je

MpEeBaIMO TyT OJ1 KBacla JI0 MpUiaJHuKa rapcTsa Stramenopila.

LlapctBo Stramenopila mpeactaB/ba BenuKky TIpyly eykapuora, mehyTum 10
JaHANIBET JlaHa CaJp>KU CBEra joIl jeJHOT e€yKaphuoTa WH(EKTUBHOT 3a YOBEKa, TeHYC
Pythium (Stensvold u Clark, 2016). Blastocystis He mocenyje HUTH jeqHY TUIHYHY
KapakTepucTuky Stramenopila, mTo je jeman o pasiora 300r Kojer je TaKCOHOMCKa
uaeHTH(UKAIMja OBOT MHUKpPOOpraHm3Ma Tpajana Tako nayro. Ox  MoMeHTa
knacudukanyje y mapcrso Stramenopila gomwio ce 10 oapehenor Opoja 3akibydaka Imo
MUTaky HajOMMmKUX cpoHKKa Onacrorucruca. Blastocystis je y HajommkeM cpoacTBY ca
Majlo To3HaTuM (aremaramMa W IUIMataMa Koje HACTamwyjy IHTECTUBHH TPaKT
knumemwaka. Jlok cy Behwmna Stramenopila cnobogno sxuBehu aepoOHH OpraHU3MH,
Blastocystis u mwerosu ,,cpoHHIK )KUBE Yy IIPEBHOM TPAKTy AoMahiHa ¥ aHAEPOOHH CY
MHUKPOOPTaHU3MH, HAaKO CaJipike MUTOXOHIpHjaiiHe opraHene. Kao mro je rope HaBeaeHo
Blastocystis je arumuuan mnpeacraBHuK Stramenopila, koje cy mobOuie ume 10
TyOy/TapHUM JUTaqMIlaMa HAJIMK Ha CIaMKe KOje ce MOTYy BHJETH Ha Quarenama Wid Ha
camoj henuju. Blastocystis He moceayje Hu ¢uiarene, HUTH TyOynapHe aiadunie. Besa ca
OBHM IIapCTBOM je HampaB/beHa IMOMONY (HIOTEHETCKE AaHajM3€ CEeKBEHIE Maje
cyojenunaniie pudocomanHor PHK renma (SSU-rDNA) u moTtBpheHa CeKBEHIMpameM
apyrux reHa (Arisue m cap., 2002). Yuyrap Stramenopila, Blastocystis je y Ommkxem
cpoactBy ca renycuma Proteromonadidae u Slopalinida (Kostka u cap., 2007),
KOMEHCalMMa KOjU Ce YeCTO M30JIyjy M3 TMH3aBana u Bojpo3emamna. OICyCTBO TUITMYHE
Mopdosoruje Stramenopila je Buie Hero BEpOBaTHO MOCIEANIA CEKYHIApHOT T'yOHTKa

onpehenux mopgonomkux crpykrypa (Clark u cap., 2013).
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OmucaH je Benuku 6poj mopdosomkux Gopmu Gmacronuctruca, Mel)yTum 1Mo HeKUM
ayropuma Behuna Tux dopmu je apredakT HacTao Kao IMOCJIEAMIA JCjCTBA KHCEOHHUKA,
npe Hero mro TakBe ¢opme mocroje iN-vivo (Stenzel u cap., 1991; Vdovenko, 2000).
Wnak, jemHoriacHo ce Moxe 3akbydutd jga je Blastocystis chepuunor obiunka,
njamerpa oko 5-10 pMm, ca BumIe jemapa, Kao W MPHUCYTHOM OPTaHEIOM CIMYHOM
muToXoHApHjamMa W [onpujeBum amaparom. CekyHIapHH TyOUTaK MOP(OIOMKHX
CTpYKTypa je noBeo 10 KoH(Yy3Hje OKO HOMeHKJarype Bpcta. Kao pesynrar rope
HAaBEJICHOT, BPCTE OJACTOIUCTHCA CYy 0 HEIaBHO NoOHWjane Ha3uBe Mo AoMahwHMMA W3
KOjuX cy u3os0BaHu. Hajounrneanuju npumep 3a To je Hasup Blastocystis hominis, koju
je MPUMEHEH KOJ CBUX OJIacTOIMCTHCA M30JIOBAHUX M3 4YOBeKa. Pa3BOj MoJeKylIapHHX
MeTOoJIa JUjarHoCTHKe cpeaquHoM 1990-ux romuHa O6p30 je otkpuo ase ctBapu: 1. SSU-
rDNA ren kox OnactonucTuca Jeyau je 3aHadajao Bapujabuiad; 2. SSU-rDNA ren
OnacTorucTUca MPUCYTHUM Y Pa3IMYUTHM BPCTaMa KHBOTHEA HE MOXKE Ja CE PA3IIuKYyje
OJI WCTOTr TeHa Onacrounuctuca mpucytHux y Jpyauma (BOhm-Gloning u cap., 1997;
Clark, 1997) OBo otkpuhe je 3HaumIO Aa je OMHOMHMHAJIHHM HAa3WB BpPCTa HA OCHOBY
nomahrHa HEOAP)KWB, TOIITO C€ jeJaH TE€ MCTH OpraHM3aM Ha3MBao Pa3IUYUTUM
umenuma. Ha mpumep, jeana rpyma B. hominis ce mokasana moTmyHO MICHTHYHOM ca
BpcToMm Blastocystis ratti, a kacuuje cy 00e Bpcre naeHtudukonane kao Blastocystis ST4,

TJ. cyntun 4.

Y HapenHo] JeleHHjU, MOJIEKyJIapHAa aHajdu3a OJacTolucTHCa je MocTaja
uHTepecaHTHa Mel)y HCTpakuBauMMa Yy pa3IU4YUTUM JEJOBHMa CBETa, KOJjU CYy
MOKYIIaBaJdM Ja CXBaTe TEHETCKYy BapHjaOUIHOCT OBOT MHKpoopraHmzama. OBo je
HaXkaJlocT JoBeno 10 jom Behe KoH(y3uje, MOIITO je CBaka rpyna HCTpakuBaya
OCMHCJIMJIa COTICTBEHY HOMEHKJIATYpy 3a Kiacudukaiujy OJacTOIUCTHCA KOje Cy
nzonoBanu. Jla crBapum Oyny joll KOMIUTMKOBaHHWjE, HMCTPaKUBAUYM CY YIJIABHOM
MPUMEHUBAIIA PA3IMUUTE MOJEKYJIapHe METOJe, O] KOjuX Ccy ABe Ouiie JOMUHAHTHE:
SSU-rDNA ananmuza m STS-amimdukanyja METOIOM JIaHYaHE peakildje IMoJImMepase
(PCR). 1o 2006. roauHe cTpy4Ha JIMTEpaTypa je MmocTaja MPaKTUIHO HEMperieana, Kao
MOCNeANIIa Pa3IMIUTHX KIacu(pUKalija Ha TeHOTHIIOBE, TPYIIe, MOATPYIE, CYNITUIIOBE U
ap. CBa Ta KOH(}Y3Mja je MMana 3a MOCIETUIy JOHOILICHE KOHCEH3yca Ha Mpeasior

Stensvolda u capamamka (2007). KoHceH3ycoMm je MpemoKeHO Ja ce€ CBE BpCTe

6
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M30JI0BaHE W3 NTHIA WIK cucapa, ykpydyjyhm Blastocystis hominis, umenyjy kao
Blastocystis sp., a ma Taj Ha3uB mpatu o3Haka cymrumna ,, ST ca oapehenum Opojem y
3aBUCHOCTH KojeM cynrtuiy Bpcra npunaaa (mpumep: ST1, ST3, STS wrm.). Oy
HOMEHKJIATYPY j€ MpUXBaTWiIa BehrHa UCTpaKMBaya, IITO je JOBEJIO 0 oapeheHor pena

y JIMTepapHUM Tojanuma oojaBibeHuM mocsie 2007, roguHe.
2.1.3. 'eHeTCKa Pa3HOJUKOCT U cieu(PUUHOCT npemMa jomahuny

Paznuke y TeHeTcKoj CTPYKTYpH OJIacTOLMCTHCAa MOTY OUTH M3Y3€THO AMCKpPETHE,
U3 TOT pasjiora je HEONXOJaH Ioce0aH ompe3 MPHIMKOM 00jaBJbHMBama IOAATaKa o
IIPETIOCTaBLEHOM HOBOM cynrtuily. Ilpenopyka je aa ce HOBU CynTUN Je(UHUILE CaMO Y
OHOM CJy4ajy ako moctoju MUHUMYM 5% ojcrynama cekBeHlle SSU-rDNA rena y
onHocy Ha mo3Hate cyntunose (Stensvold u Clark, 2016). IIpar ox 5% ce npenopy4yje
JIeTIOM M3 pasjiora IITO TeHETCKa BapHjadMIIHOCT MOKe Aa Oyne m3pakeHa M yHyTap
CaMHX CYNTHUIIOBa, ca ojcrtymamuma 4dak 10 3% (Clark u cap., 2013). ¥ momeHty
MIOCTU3aka KOHCEH3yCca OKO HOMEHKJIAType OJIaCTOLMCTHCA MIAEHTHU()HUKOBAHO j€ JIeBeT
cyorunosa (ST1-ST9). Jlanac mocroje 06jaB/beHN B HE00jaBJbEHH MOJAIK O YKYITHO 17
cyntunoBa. CynTHIIOBH W30JIOBAaHH M3 YOBEKA M PA3NUYUTUX KHUBOTHECKHX BpCTa, Ca
npunagajyhum pedepenniama npukazanu cy y Tabenu 1. Kon sbynu je, 10 JaHalImber
JaHa, MpoHal)eHO JeBeT pa3IMuUTHX CyNTUnoBa Omactouuctuca. Mehyrtum, 95%
JbYJICKMX H30jaTa mnpunaga HekoMm oxa cyntumnoBa on ST1 go ST4 (Alfellani u cap.,

2013a), camo jeman cymrui (ST9) uuje nponaler Hu y jennom apyrom gomahuny.
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Ta6ena 1. CyntunoBu 6acTonUCcTHCA U30JI0BAHU U3 PA3IMYUTHUX IPyIa )KUBOTHIA HpoM cBeTa (Alfellani u cap. (2013c)

Jdomahun

CyoTun

InaneHTaIHI cucapu

ST12

ST13

ST14 ST15 ST16

ST17

Pedepenne

Homo sapiens X Alfellani u cap. (2013a)
Primati X X X Alfellani u cap. (2013b)
Avrtiodactyla Stensvold u cap. (2009)
Parkar u cap. (2010)
Santin u cap. (2011)
X X X X X X X Tan u cap. (2013)
Fayer u cap. (2012)
Lee wu cap. (2012)
Roberts u cap. (2013)
Alfellani u cap. (2013c¢)
Perissodactyla Stensvold u cap. (2009)
Alfellani u cap. (2013c¢)
Proboscidea x Parkar wu cap. (2010)
Roberts u cap. (2013)
Carnivora Stensvold u cap. (2009)
. . Eroglu u Koltas (2010)
Nagel u cap. (2012)
Roberts u cap. (2013)
Rodentia Stensvold u cap. (2009)
X X X Alfellani u cap. (2013c)
Topoapu
Didelphimorphia X Stensvold u cap. (2009)
Diprotodontia Parkar wu cap. (2010)
X X X X Roberts u cap. (2013)
ITune
Anseriformes Stensvold u cap. (2009)
Galliformes Stensvold u cap. (2009)
Santin u cap. (2011)
X Roberts u cap. (2013)
Alfellani u cap. (2013c¢)
Ratites X Roberts u cap. (2013)
Hewnnentudukorane Eroglu u Koltas (2010)
MTULE
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TpenytHo ce ca curypHomhy Moxke TBpAMTH 1a je ST9 HCKIby4MBO XyMaHH
cynrun. Yerupu Hajuenrha XymMaHa CynTHIIA C€ MOTY M30JI0BaTH U U3 APYrux pomahuHa.
Hajuemthe ti nomahuuum cy mpumaru, anm ce Mory Hahw M y TJiojapuma, NTHLIaMma,

KOIUTapUMa, OJIHOCHO nankapuma (Jujazpam 1.).

ST4,6,

o
S ]
o

h

ST10
ST4

ST1

STS ST4, 10,

13,15

ST1

ST1

ST2

Aujazpam 1. llemarcku npukas cnenuduaHocTd npema gomahuHy 1 penaTuBHe npeaneHie Blastocystis
cynrumosa: pema Stensvold u Clark, (2016) Ha ocHOBY mozaraka koje cy o6jasunn Alfellani n capagauim
(2013c).

Ha gujarpamy | mpukazaHu Cy CyNTHIIOBU KOjU Cy M30JIOBaHH M3 YETUPH BEIHUKE
rpyne goMahwHa: Jbyau, MpuUMaTa, KOMUTapa U Mamkapa, oJHocHO ntuma. [lpeBanenma
xymanux cyotunona ST1: 28,0%; ST2: 10,9%; ST3: 44,4% u ST4: 10,0%. Pehu xymanu
cyntunoBu (ST5-STS8) ce wenthe nponanaze y npyrum gomahuamma: STS ko komutapa
u nankapa; ST6 u ST7 xon ntuna, onnocHo ST8 kon mpumarta. [IpermocraBka je aa cy
HaBeJleHH pehu XyMmMaHH CYNTUIIOBH 3alpaBO 300HOTCKOT MOPEKJIA, 3a IITa MOCTOoje U

oarosapajyhu nokasu: ST8 ce Beoma yecTo U30iyje U3 paJHUKa Y 300JI0IIKUM BPTOBUMA,
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KOju cy y KoHTakty ca mpumatuma (Alfellani u cap., 2013b); STS5 je momuHaHTHO
MPUCYTAaH KOJ paJHUKa y mpacuiumTuMa Ha (apmama cBuma (Wang u cap., 2014b).
Melhyrum, HemMa pasnora 3a CyMiBYy Jda HH(EKIHUje JbyAu ca HajuemmhuM CynTHIIOBHMA

(ST1-ST4) notuuy ox APYrUX U3BOPA OCHM JbYACKHX, OCUM y U3y3€THUM CIlly4yajeBUMA.

Cmatpa ce ja u3narame XHBOTHIaMa MHOUIMPAHUM OJaCTOIMCTHCOM CaMmo IO
cebu HHUje ITOBOJHHO 3a pa3Boj mHbeknuje koa Jbyau. Ha mpumep, ST10 je Beoma dect
CyOTHIT KOJ JKMBOTHIbA HAaMEHEHUX 3a JbyAcKy ucxpany (Alfellani u cap., 2013c),
MehyTuM jomn yBeK HHje M30JIOBaH KOJA 4YoBeKa. Ha OCHOBY rope HaBeIEeHOT MOXeE Ce
NPETIIOCTaBUTH, J1a Ha CHOCOOHOCT OJIAaCTOIMCTHCA A3 KOJIOHW3Yje IMTECTUBHH TPAKT
Jbyau yThde Bumie (akTopa, a HE CaMO TeJIeCHAa TeMIlepaTypa Kako ce HeKa[
npernocraBbasio. Ha edukacHy KoIIOHM3anMjy BEIHKH YTHIA] OM MOIJIa MMaTH H

¢dusnonomnika npesna duopa yoseka (Stensvold u Clark, 2016).

CrerneH TeHETCKE Pa3HOJIMKOCTH YHYTap CaMHX CYITHIIOBA MOXXE OMTH H3Y3E€THO
Bapujabuiad. ST3 je BepoBaTHO HajBapujaOUIHUJU O/ CBUX 00JbE M3YUYEHUX CYITHUIIOBA,
ca Bapujabuiaomhy ox oko 3% SSU-rDNA cekBenne. ST4 je cyntum ca HajMamoMm
TEHETCKOM BapujabwiHomhy, Hapouuto kox Jeyau (Stensvold wu cap., 2011).
Bapujabunnoct yHyTap oBa JiBa CyNTHIA je JOAATHO MCTpakeHa y3 momoh ,,multi-locus
sequence‘ Tunu3anuje (MLST), TexHHKe 3acHOBaHE Ha BapHjalljaMa HEKOJIMKO PErHOHa
reHoMa MHUTOXOHApUjaTHUX opraHena (Stensvold u cap., 2011). Hcrpaxuame
BapvjalMja yHYTap CYNTHIOBA j€ JOBEJIO JI0 HOBHX 3aKJbydyaka [0 MHUTamby
cneunpuyHoctu npema nomahuny. Ha npumep, ST3 je dyect cyntunm Koa JbyAH H
npumata (Alfellani u cap., 2013b). Mehyrum, MLST ananusa je oBaj cynTui cBpcraia y
YeTUPH TAaKCOHOMCKE KJIajie, a CKopo cBH xyMaHW ST3 wm3omatu cy CBpPCTaHH caMoO y
jenny knany. Kon oHux m3oiara rjie oBo HUje OMO ClIy4aj, JbYIU KOJ KOJUX j€ JOKa3aH
OBaj CYNTHN OWJIM Cy y KOHTAaKkTy ca IpHUMaTHMa, IITO OINET yKa3yje Ha 300HOTCKY
tpancmucHjy (Stensvold u cap., 2011). MLST ananu3a uMa noTeHIyjan a IpyXud yBUT
y reorpadcke acrekTe reHeTcke BapujaduiHocTu. MehytuMm, y cBeTy y KOjeM CBE BHILIE
pacTe MOOWJIHOCT TomyJaiuje, Treorpadcke pas3iuKke y TEeHETCKO] BapujabMIITHOCTH
pa3nuuuTUX M30iara, ce Hehe mohum jacHo pasrpannuuTd. CBe A0 JaHAC jeIUHO je

CyNTHNM3allMja Tpyxkajla JoKaze o TreorpadckuM pasiaukama JUcTpuOyiuje
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Omacroructuca. MehytuMm, jeauHo ce 3a ST4 Moke TBpIWUTH Ja MMa OTPAHUYCHY
muctpuoyirjy. OBaj cyOoTtun je pemak wim ojacyTaH y JyxkHoj Amepuiu, CeBepHO]
A¢ppunu u Cpenmem Mcroky, nok y EBpomnu mpeacraBiba Apyrd Hajuenthu CyNTHIL
Paznor je 3a caja Hemo3HaT, ajid ako ce y3Me Y 003Up pelaTUBHO HU3AK CTEIIEH TeHETCKe
BapujabunHoct ST4 kon spyam, Moryhe je aa je oBaj CynTHI TEK HEJABHO YIIA0 y

Jpyncky nonynaiujy (Alfellani u cap., 2013a).
2.2. BUOJIOTHJA
2.2.1. Mopdoaoruja

VY pagoBuma koju ce OaBe MopdosiorujoM OJacTOLMCTHCA U3 KYITHMBHCAHUX
y30paka oOM4HO Ce TOBOPH O TpH IitaBHe (opme oBor Mukpoopranusma (Cnuka 1.). To
Cy BakyojapHa, rpanyiapHa u ameOommna ¢opma (Boreham u Stenzel, 1993; Zierdt,
1991; Zierdt mu cap., 1967). H3Bectan Opoj pagoBa Koju ONHUCYjy MOPQOIIOTHjY
Onmactouucrtuca y ¢pexkaaTHoM MaTepujaly WM IUPEKTHO U3 IpeBa nqomahuHa ykasyjy Ha
nocrojame nonatHux Gopmu (Boreham u Stenzel, 1993; Mehlhorn, 1988; Stenzel,
1995;Zaman u cap., 1995; Zierdt u Tan, 1976a), anu ce oBe popme HE MOTy cpecTu y

paZoBUMa YHja je TJIaBHA TeMa JUjarHOCTHKA.

CBeTJIoCHa MHUKPOCKOIH]ja je jeJHOCTaBHAa TEXHUKA Y JETeKIUju OJacTOLHCTHCA,
MelyTuM CBH mojau o 6MoN0ruju, MOp(OIOTHjU 1 )KUBOTHOM LIMKIIYCY OBOT OpraHu3Ma
Cy 100MjeHH €IeKTPOHCKOM MHKPOCKONHUjOM. YIITpacTpyKTypHa UCIUTHBama U3 90-Tux
roJIMHA TMPONUIOT BeKa JoKa3aja Cy riiaBHe (opme O1acTOLHCTHCA, KOje CY Y U3BECHO]
Mepu 3aBHCHE of (pakTopa crosbHe cpenuHe (Boreham u Stenzel, 1993; Dunn, 1992;
Dunn u cap., 1989; Stenzel, 1995). ®usnuku ¢akropu NOmyT MPOMEHA OCMOTCKOT
MIPUTHCKA, PUCYCTBA OJpeheHNX XEeMHUjCKUX MaTepuja MOTY YTHIATH Ha MOpQOJIOTH]jy

OBOT' MHKPOOpraHH3Ma y yCJIoBHMa iN VIVO u in Vitro.

Bapujabminoct Mopgonomkux (GopMH MOXE y 3HAuajHO] MEpH YTHIATH Ha
IMjarHOCTUKY, momrto ce Blastocystis y ¢exanmHom Mmarepujany oOMYHO MIEHTUDUKYjE
kao cdepuyHa ¢opma, naujamerpa 10-15 pm, ca BeIMKOM UEHTPaTIHOM BaKyOJIOM.

Melhytum, HEKu ayTopu Cyrepully J1a yopaBo oBa (opma HHUje Ta KOoja JOMHHHpa Y
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cBexeM ¢ekamHom marepujany (Stenzel, 1995). IIpucycrBo mamux Gopmu, ykibyuyjyhu
MYJITHBaKyoOJIapHE M IUCTHYHE PopMme (mujamerpa oko 5 uMm) y (heKaaTHoOM MaTepHjairy
(Boreham u Stenzel, 1993; Mehlhorn, 1988; Stenzel, 1995; Zaman u cap., 1995), yka3zyje
Ia MHOre WH(QEKIHje OJIACTOUCTHCOM MOTy Npohu HeomakeHe TOKOM PYTHHCKOT
naboparopujckor mperiena. Hemocratak wHpopmanmja o ¢dopmama OJaCTOIUCTHUCA,
OCHUM BakyoJapHe, U Pa3HOJIMKOCT MOPQOJIOTHje OpraHu3Ma YHYyTap jeTHOT y30pKa y
3Ha4YajHO] MEpH KOMIUIMKYje HIEHTH(HKANM]y, YaK M 32 HCKYCHO JIabOpaTOpHjCKO

ocobsbe (Stenzel u Boreham, 1996).

Bakyonapua u rpanyiaapua ¢opma. Bakyonapua ¢dopma Omacrommcruca ce
cMaTpa TUOMYHOM henujckoM ¢opmom oBor opranuzma. OBa ¢dopMma je HajomITHje
npuxBahena kao ¢opma ox aumjarHocTmukor 3Haudaja (Ash m Orihel, 1990; Garcia u
Bruckner, 1993). Bakyonapua ¢opMa 1oMUHHpaA Yy KYITYpPH, a Hajda3ud c€ U IPHIUKOM
TUpeKTHOT mpernena (ekannor marepujana (Matsumoto u cap., 1987; Zierdt u cap.,
1967). I'panynapHa ¢opma mnocenyjy yATpacTpYKTYpy CIWYHY BakyoJapHO] ¢opmu,
OCHUM MOP(QOJIOMIKK U HUTOXEMHJCKH Pa3InIuTe IeHTpaiaHe Bakyosue (Dunn u cap., 1989;
Matsumoto u cap., 1987). BakyosapHa u rpanynapHa ¢popMa ce He TIOCMaTpajy Kao JBe
pasnuunte opMme, Ipe ce cMmarpa Jia je rpaHyiaapHa ¢opma y CYHITHHU BaKyoJlapHa ca

rpaHyiaMa oapehene cTpykType y HEeHTpalHO] BaKyOJIH.
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Cnuka 1. Pazmmunta Mopdosomku oy OnacTolycTica. a) BakyosapHa (opma y 1ab0paTopHjcKoj
KynTypH; b) rpanyiapHa ¢gopma y 1abopaTtopHjckoj KyaTypH; ¢) Majie BaKyoJapaHe M MYJITH-BaKyoJlapHe
(obenexene crpenunama) popMe y cBexkeM (exkasHoM MarepHjaiy; d) mMane MynTHBaKyoJapHe Gopme y
cBeXKEM (DeKaTHOM MaTepHjaly; €) Mana BakyoJjapHa (opma y cBexkeM (exasHoM matepujaty; f) ¢opma
LHCTE Y 1a00paToOpHjCcKOj KYIATYpH; g) KCcTa y cBexkeM (pekanHoMm marepujany (nmpema Stenzel u Boreham,
1996).

Baxyonapna u rpanynapaa popma cy oduuno henmje cepuunor obivka, Majaa ce
henuje HempaBWIHOT O0JIMKA MOTY YECTO CPECTH y KyATypama. 3HauajHa je XeTepOoreHOCT
y VITPACTPYKTYpH BaKyOJapHUX U TpaHyldapHUX (GOpMH pa3IHUUTUX HU30J1aTa, aau
CTPYKTYypa TojequHaYHuX (OPMH je cTaOWIHA U KOH3UCTEHTHA, YaK M HAaKOH MPOIYKEHE

in vitro xyntuBanuje (Dunn u cap., 1989). /lumensuje BakyoJapHUX (GOPMH Y BEIHKO]
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MepH Bapupajy, ox 2 um (van Saanen-Ciurea u El Achachi, 1985) no wak 200 pum (Zierdt
u Tan, 1976b) y naujamerpy, ca mpocedHuMm aujamerpom henuja msmehy 4 m 15 um
(Zierdt, 1991). I'panynapue ¢opme cy yecto Behe y oHOCY Ha BakyoJapHe, JUjameTpa

on 10 1o 60 pum (Zierdt u cap., 1967).

Bakyosapae u rpanynapae gopme moceayjy TaHak I0jac IUTOIUIA3ME OKO BEJIHKE
[EHTpalIHe Bakyouie. Jlyradyky [UTOIUIa3MATCKH M3JaHIH, KOjH YeCTO CaapiKe opraHese,
MOTYy TPOMHHHUPATH Ka IIEHTPAJTHO] BAKyOIW KOJ BaKyoJdapHUX (OPMH MPUCYTHHX Y
¢dexannom Matepujany (Stenzel, 1995; Suresh u cap., 1995). Ilpernocrassa ce naa
WHBAarMHUPAHU I[MTOIUIA3MATCKUM (UIIAMEHTH YYeCTBY]y Yy allONTO3d OpraHu3Ma,

Mel)yTHM OBe TBIH-€ jOII YBEK HUCY Y MOTIYHOCTH Aoka3aHe (Tan u Nasirudeen, 2005).

[Tocroje 3HatHe Bapwjamuje y MopdoJoruju caapkaja meHTpaiHe Bakyose. Kop
BaKyoJlapHe (opMe, IEHTpPaJIHA BaKyoJia je OOMYHO caapku (MHU TpaHyJapHU WU
(bI0KyIeHTHH MaTepHjall, KOju je y Bakyonu pacnopehen Hejennako (Dunn u cap., 1989).
Kox rpanynapHe Qopme LEHTpajaHa BaKyosla MOXE CaapyKaTH HEKOJIHMKO Pa3IHMYUTHX
MOpP(OJIOMIKMX THIIOBA TpaHyia. M3BOpHO, Mpeyiarana cy JBa pa3inyuTa TUIIA TPpaHysa
Ha OCHOBY CBETJIOCHE MHUKpockomnwmje. [IperrnocraBipano ce na ce jeaHa BpcTa rpaHysa
pas3Buja y henujy hepky, 1ok apyra Bpcra rpaHynina uma Mertadbonndky GyHkuujy (Zierdt n
cap., 1967). KacHuje je enekTpoHCKOM MHUKPOCKONHKjOM YTBpheHo Ja y henujama mocroju
TPU BpCTE TpaHylia: MeTabojguyke, JunuaHe u penponayktuBHe (Tan u Zierdt, 1973).
Zierdt (1973) je ommcao MeTa0OJMUYKE TpaHyle Yy IUTOIUIA3MH, JIMIHJIHE TpaHyje y
LEHTPAJIHO] BaKyoJd M IMTOIUIA3MH, JOK j€ PENpOAyKTHBHE TpaHylie JIOUUpPao y
LeHTpasiHO] Bakyoiu. Dunn u capaanuim (1989) cy onmcanu MujelnMHCKE MHKITY3H]€,
MaJie BE3WKYJe, KPUCTAJOWIHE TPaHyJe W JIMIUIHE KAaIUbWIE y IEHTPATHOj BaKYOJH
rpa”ynapHe ¢opme. JlunuaHe Karmubpune cy Takohe younmiam Wy mutoruiasmu. ['panyne
KOje Cy yOo4yeHe y LEHTPaJIHO] BaKyoJH Takohe ce MOr'y yOuuTH Y MajJHM BE3HMKylaMa M

Bakyojama rpanynapaux hemnuja (Dunn u cap., 1989; Yoshikawa u cap., 1988).

[Ipema HekuM ayTopuMa LIEHTpaliHa Bakyosia uMa (pYHKIH]Y Y €HIOJHOT€HUJU U
IIM30TOHUJU KPO3 pa3BOj PENpoNyKTHUBHUX rpanyna (Zierdt, 1988; Zierdt, 1991). Osa

UCTpaXuBama HHUCY MOoTBpheHa, a Beha je BepoBaTHoha ga cy rpaHyie y HEHTPalHOj
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BAaKyOJIM pe3yJTaT MeTaboanu3Ma WK CKIaauIITemha yayTap hemmje (Dunn u cap., 1989;
Stenzel u cap., 1989). [Ipemno3u o Tome 11a Cy rpaHylie y CTBapu MHUTOXOHIpHje (Zierdt,
1991) cy onbadenu Ha ocHOBY Mopdoiomkux gokaza. Ocum (QyHKIMje CKIIATUIITSHA,
[IEHTpaTHA BaKyoJia UTpa 3HAYajHY YJIOTY y IpOTrpaMupaHoj helrjckoj CMpTH OpraHu3Ma

(Nasirudeen u cap., 2001).

[ToBprMHCKHM OMOTa4, KOjU Cc€ HET/Ie CIIOMUb¢ Kao CIIy3aBU OMOTa4 WMJIHM Karcysa
(Zierdt wm cap., 1967), moxe oOyxBatuTu henmje OnacromucTica y KyJITypH.
[loBpmmHckH omMoTad Bapupa y ne0sbuHu U mopdonoruju (Dunn u cap., 1989;
Yoshikawa, 1988), u moxe OutH mpomemeH mpu jJaboparopujckoj KyntuBauuju. OH
BPEMEHOM II0CTaje CBE TamU WIHM IaK HECTaje HAKOH Iy)KEr BPEMEHA KYJITHUBAIHje

(Stenzel, 1995).

Tenujcke opranene ce oOMYHO Hanase y 3aAeO/baHUM [JEIOBHMA LUTOILIA3MeE,
4YeCTO Ha CYNpOTHUM nojoBuMa henuje. OBa noapydja HUTOIUIa3ME MOT'Y IPOMUHUPATH
y ueHtpainy Bakyody (Dunn u cap., 1989; Zierdt, 1991) unu mak mpyxkaTu ce ka
OKpyXemwYy, pu ueMy henuja nobuja HenpaBmwian o6iauk (Dunn u cap., 1989). Behuna
opraHela je ImpoCT MPEJICTaBHUK cBOje BpcTe. OpraHene MUTOXOHAPHjATHOT THIIA, KOje
Bapupajy y oONMKY W JUMEH3HMjaMa, OOMYHO caJpke Mallu Opoj cakyJapHUX KPHUCTH
(Dunn u cap., 1989). lI'onyujeB KoMIUIeKC ce Hama3W y Onu3uHM henujckor jeapa, u

00MYHO WMa HEKOJMKO IUCTEepHU ca mpunaaajyhum Besukynama (Dunn u cap., 1989;

Yoshikawa, 1988).

henuje y maboparopujckum KynTypamMa MOTY UMaTH BUIIE jedapa, 10 YEeTUPH Ce
cMmarpa yoouuajeHuM y auteparypu (Dunn u cap., 1989; Matsumoto u cap., 1987; Zierdt,
1973). Jenpo je nujamerpa oko 1 pum, 00aBHjEHO je jePOBHM OMOTa4YeM Ha KOjeM ce
Hanasze nope (Stenzel, 1995; Yoshikawa, 1988; Yoshikawa u cap., 1988). V jenpy ce
MO3Ke BHJIETH mosymecedacT mojac (Dunn u cap., 1989), a moBpemMeHo u o1aTHA TadyKa

eJIEKTPOHCKU-HENpo3upHor Marepujaia (Boreham u Stenzel, 1993).

VY nutepaTypu je TpeACTaB/beH H3BEeCTaH Opoj HauymHa jJeo0e BaKyoJapHe M
rpanynapae ¢opme (Boreham wu Stenzel, 1993; Jiang u He, 1993; Zierdt, 1991).

Mebhytum, jeauHo je OuHapHa pgeoba mTOTBpeHa Kao HAUYMH pa3MHOXKaBamba
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Omacromuctrca. henmje ce OOMYHO Jeiie Ha JBa jeHAKA JeNia, ca JUCTPHOYIHjoM
opranena y ooe nosoune (Dunn u cap., 1989; Matsumoto u cap., 1987; McClure u cap.,

1980).

Amedouana ¢opma. Amebounne dopme ce cpehy 3HaTtHO pehe y omHocy Ha
BaKyoJIapHY U rpaHyiapHy Gopmy. OHe Cy HEenpaBWIHOT O0JIMKA U OOUYHO Cy TUjaMeTpa
oko 10 pum (Tan um Zierdt, 1973) HMako je mpuCycTBO jeAHE WU JABE TICEYIOMOJIC
KapakTepUCTUYHO 3a oBe ¢opme, oHe cy unak HemokperHe (Tan, 2008). Luromnazma
MOJKE CaApKATU jeHy BEJIMKY BaKyoly (CIMYHY IIEHTPAJIHO] BAKyOJIM) HJIU HEKOJIUKO
Mamwux Bakyona (Tan u Suresh, 2006a). Singh u capagnunu (1995) cy npernocrasunu ga
BaKyoJlapHa opma mpenasu y HHTepMeaujepHy ameOonany Gopmy mpe Tpancopmarije
y ¢opmy nucre. Y TOj HHTepMenujepHoj ameOonHOj popMu ce XpaHu OakTepujama y
by TPHUKYIUbamkha XpaHJbUBUX cacTojaka. Kako ce ameOommHe ¢opme cBe uemihe
M30J1yjy U3 MalMjeHara ca JMjapejoM, MpeTnocTaBka je aa je amebouaHa popma ycrsapu
natoreHa (opma oBor Mukpoopranusma (Zhang u cap., 2012a; Tan u Suresh, 2006b).
Kao nmocnenuia manux AuMeH3Wja U CIMYHOCTH ca HeyTpoduinma U Makpodarnma, oBe

bopme ce 1aKko NMpeBHIe MPUINKOM PYTHHCKOT MpeTyiea CTOIUIIE.

HucTtuuna ¢opma. OBa (opMma je HajCKOpHjEe ONMUCAHU OOJUK OBOI IMapas3uTa.
®dopme nucTe cy chepuyHOr WIM OBATHOI O0JMKa, AMMEH3Hja MAambHUX O] BaKyoJapHe U
rpanyinapae ¢gopme. Llucre uzonoBane Kox JbyAu Cy OOMYHO aujamerpa 3-6 UM U HE
npenaze aujamerap o 10 uM, JOK Cy HHMCTE Koje ce cpehy KOJ KUBOTHE»A HEIITO
kpynHuje (Stenzel u cap., 1997; Zaman u cap., 1995 ). Jeauncreena oco6una ose dpopme
jecTe mpucycTBO ebenor BUlecaojHOr 3uaa. OcuM 3uaa, HOBOOPMUPaHY LIUCTY MOXKe
o0yxBaTaTu M MOBPIIMHCKM OMOTay BakyojapHe (opMe O]l KOje HacTaje WU MaK MOXKe
OWTH TIPUCYTHA KAa0 OroJheHa Iucta 6e3 oMmoTtava (Zaman u cap., 1998; Zhang u cap.,
2003). Luromna3ma je TycTe KOH3UCTEHIIHMjE ca BapHjadMIHUM OpojeM MHTOXOHJpH]a,
JUMUIHUX U TIUKOTEHCKMX Bakyosa. L{ucte koje cy M30j0BaHe U3 JbyaU Cy OOMYHO
nBOjeapHe, Mana Opoj jemapa Bapupa uzmely jeman u udetupu (Stenzel wu Boreham,
1991). Hucra npeacrasiba popMy Koja omoryhara mapasury J1a MPEKUBH Y HETTOBOJbHUM

yCiloBUMa JKHUBOTHEC CPCAUHC. I[OKEB&HO je Ja (bopMa ouceTe HpcacraBjba
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TpaHCMUCHOUTHY WH(EKTUBHY (QopMy, Koja c€ NPWIMKOM yJacka y TMPHjeMYHUBOT

nomahuHa pasBuja y BakyosapHy popmy (Moe u cap., 1999; Yoshikawa u cap., 2004a).

HctpaxxkuBama Cy J0Ka3aja Ja Ce CBaka BereTatuBHa (opmMa MOXe CI000THO
TpaHchOpMHCATH y APYTy BereTaTuBHY (POpMy, Y HACYMHUYHOM U HEMPEKUIHOM IMPOIECY
Koju ce nemama in Vivo. Kao pesyiaratr HempekugHe TpaHChOpMAIje Yy CBEKEM
(hexkaTHOM MaTepHjary ce OOMYHO HaJla3u O0MJbE PA3IMUMTUX UHTEpMEIrjepHuX Gopmu
onmactonucruca. [lomro ce mory Hahu y HajpaznuuuTUjuM OOIUIIMMa, MOp(dOIOTHja
MHTEpMEIUjepHUX (POPMHU C€ TEIIKO MOXKE OKAPAKTEPUCATH, TAKO HUCY PETKH MPEBUAN Y
JIUjarHOCTHIIM OBOT' MHKpoopranusma (Zhang wu cap., 2003). HMako ce xkmacuuHe
BaKyoJlapHe U TrpaHyjiapHe ¢opMe Hajuenthe KOpUCTE y MOCTaBJbamkby AMjarHo3e momohy
CBETJIOCHE MHUKPOCKOIIHje, CKOpPHja UCTPakKhBama Cy J0Beja y MUTame HBUXOB IN VIVO
3ra4aj. Vdovenko (2000) je mpuMeHOM MoceOHE TEXHHKE 0Ojea JEMOHCTPHPAO J1a CY
KHMBHM OPraHU3MHM U3 CBEXKHX KyATypa 000jeHr YHU(POpMHO. OpraHuzMu Koju ¢y 0060jeHH
Mocje WM3BECHOT BpPEMEHAa y KYIATYPH Cy NPUKA3WBaIM BaKyoJlapHy W TpaHyJapHy
CTPYKTYpY Ca CMameHHM HHTEH3UTETOM Oojema. Ha OCHOBY OBHMX 3amaxkama, ayTop
npeyiake TeOpHjy O JCTCHEPATHBHO] MPUPOAM TpaHyJapHE W BakyojapHe ¢opme. Y
OBOM KOHTEKCTY, Jipyre ¢opMe Kao IITO Cy aBaKyoJlapHa U MYJITH-BaKyoJapHa 100ujajy

Ha CBOM 3Hauajy.

ABaKyoJiapHa U MYJITH-BakyoJapHa popma. OBe GopMme Cy MamUX TUMEH3H]a,
nujamerpa 5-8 uM, 0e3 eKCTpeMHUX Bapujanuja y TuMeH3ujaMa. ABakyolsiapHa ¢opma je
JMILEHa [IeHTpallHe BakyoJe, T0K MYyJITH-BakyoJlapHa Gopma rnocenyje Behu Opoj Maaux
BaKyoJa pa3IMYUTHX IMMEH3HUja, Koje cy MelycoOHO moBe3aHe WM ce Hajaze 3aceOHO
yHyTap uuroruiazme (Stenzel u cap., 1991). Oe popMe 0OMUHO TIOCEMY]y JEIAHO, AIH
MOTY UMaTH u JBa jenpa. Hykneyc aBakyonapHux ¢hopmu je Behux gumeH3uja oj jeaapa
y apyruMm mopdonomkum obnumuma (Stenzel u Boreham, 1996). Crapuje teopuje cy
cmarpaie oBe (hopMe HHTepMeIrjepHUM (opMama Koje HacTajy TOKOM TpaHchopmaryje,
a HOBMja 3ama)karka yKa3zyjy Ha TO Jla Cy aBaKyojapHa M MYJTH-BakyoJyiapHa ¢opma
npegoMuHaHTHE (opme IN VIVO M Ja 4YecTo MpoJia3e He3amaKeHO TOKOM PYTHHCKOT
naboparopujckor mpernena (Moe u cap., 1999; Stenzel u cap., 1991). Paznuumre

Mopoorike popme 6racTonucTrca Cy IpuKa3aHe y Tabenu 2.
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Tabena 2. Pazmuunte Mopdoromke GopmediacTonucTica U BUX0oBa MmojaBa (mpema Parija u Jeremiah,
2013).

Mopdonomxka popma IlojaBa

BakyoJsapHna ¢opma - Hajuenrha ¢opma y cBexxeM dexamHoM Matepujany.
- Hajuemmha gopma y kcenmannM kynrypama: Jones-oB Mmeanjym, Locke-
oB MenujyM, Boeck & Drobhlav menujym.
- Hajuemha ¢opma y akcennunum kynrypama: RPMI 1640, Medium 199,
Dulbecco moaudokxoBanu Eagle menujym.
- Jemnaa opma koja popmupa mucte in Vivo / in vitro.

I'panyiapHa ¢popma - Yecra dopma y cBexeM (eKaTHOM MaTepujaiy.
- Tpanchopmaija BakyosnapHe y rpanyaapHy Gopmy in Vitro kao
MOCJIE/INIIA BUCOKUX KOHIIEHTpallKja cepyMa y KyJITypH, akCeHU3aluje,
poayKeHe HHKyOaIije KyiaTypa U,

Ame0ouaHa gpopma - CBe yenrhu Haia3 KOJ CHMIITOMATCKUX ITAIlHjCHATA.

- Moxe ce 1oka3aTd Ha arapy ca JOAATKOM THOTJIMKOJIATA.
ABaKyoJapHa u - Yecr Hana3 y cBexxeM (eKaTHOM MaTepHjaly CHMITOMATCKHX
MYJITH-BaKyoJapHa MalKjeHaTa, ajlk ce 9YeCTO MPEBUAN 300T MAINX JUMEH3Hja M HEJOBOJHHOT
¢popma MI03HaBamka MOpQoIoryje.

- Moxe ce BUIETH KyJITypH Yy paHoj (a3u HHKyOaIHje, mociae H3BeCHOT
BpeMeHa ce TpaHchOopMHUILIe Y BaKyoJapHy GopMy.

HucTuuna dpopma - Yecr Hana3 y crapujuM y30pIMa H KyIaTypama.
- Moxe ce 1oka3aTy y KyAITypama KojuMa ce JOAajy CpeiCcTBa 3a
CHIIMCTAIIH]Y.
- Moxe ce okasaTu y KyaTypama ca I01aTHM aHTHIIPOTO30aITHIM
CPEIICTBOM.

2.2.2. ’KuUBOTHHU HMKJIYC M PAa3MHOKABambe

KuBoTHM nMKIyC OJAaCTOLMCTHCA JOIIT YBEK HHJE€ PACBETJbEH ca CUTypHOIIhy,
nenoM 300r HeJocTaTka ojAroBapajyher m1abopaTopujCKOT >KUBOTHECKOI MOJENa.
Mehytum, Heka Harahama M TOTpelIHE OICepBalfje M3 NPOIUIOCTH Cy YCHEIIHO
onoBpruyre. Ctynuje nHdextuBHoctn Ha BALB/c mumeBnuma u Wistar maroBuma cy
JI0Ka3aJie 1a Cy ITUCTE JeIMHE TPAaHCMUCUOWIHE (hopMe OJIaCTOLMCTHCA, KOje Ce MTPEHOCE
¢dexanno-opanuuM nyreM (Yoshikawa u cap., 2004a; Moe u cap., 1997). JlokazaHo je
IpeHolIeHhe UHQEKIHje Ha MpHUjeMUYMBOr jaoMahuHa MPEeKO XUTMJEHCKHM HEUCHpaBHE
nujahe Boje, Kao U MyTeM KOH3yMalluje Oujbaka Koje Cy KOHTaMUHHUpaHEe 11cTaMa OBOT
napasurta (Lee u cap., 2012; Li u cap., 2007). HoBuje cryauje cy mokazane MoryhHOCT
IpeHolemha WH(pEKIMje pyKaMma 3alpJbaHuM KOHTAaMHHMpaHUM TiIoM (Anuar u cap.,
2013). Hakon naurectuje, LUCTE CE€ pas3BHjajy y BereTaTuBHE (opMe MCKIbYYHBO Yy
npujeMYnBUM JoMahnHUMA. J[aJby TOK JKHBOTHOT ITUKITYCA 3aBHCH O]l KOMITATHOMITHOCTH
cyntuna u gomahuna. [{ucra nmpomasu kpo3 ¢asy ekcuucramuje y nedeaom 1peBy, npu

yeMy ce ociobala BakyonapHa ¢popma (Moe u cap., 1997). BakyonapHa ¢popma ce Moxe
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TpanchopmucaTu y 6mio kojy apyry popmy. Uectn Haa3m aMeOOMIHUX, aBaKyOJIApHUX
U MYJITH-BaKyolapHUX (GopMH KOJ TalMjeHaTa ca JujapejoM, yKaszyjy na oBe dopme
urpajy ynory y maroreHnesu (Zhang u cap., 2012a). Bakyomapue gopme ce y mTymeHy
[[peBa IOHOBO TpaHCc(hOpPMHUIITY Y IIHCTE, KOje ce IMyTeM Qerieca JIyde y ClIoJbHY CPEAnHY.
CxeMaTcKu IMpHKa3 MPETIOCTAaBFEHOT YKMBOTHOT IMKIIyca OJACTOIMCTUCA TPUKA3aH je

Ha Cnuyu 2.

Animal Host
Intestine

Vacuolai l/\v@

an” . \ - { N
L Binary Fission %:{_) s
Granular @

L3

Human Host
Intestine

Amoeboid

-

External
Environment

Cyst Fecal Cyst
Intermediate

Cnuka 2. TlpeTnocTaB/beHU XKUBOTHU LMKIyC OnactonmcTHca. VH}eKkuuja nmoYnme MHTEeCTHjOM IHMCTe.
Iucra ce Tpanchopmuiine y BakyosapHy ¢GopMmy Koja mHoijiexe OuHapHOj aeobu. Bakyomapua dopma
CHIIMNCTHpPA U HU3JIydyje C€ Yy CIOJbHY cpenuHy. Tpausuimja w3 ocranux (opmu y dopmy mucre je
HEIOBOJEHO PAacBETJhCHA M je MpHKa3aHa HerpekuganuM draujama. (Tan, 2004)

PazHn aytopu cy mnucaium O CBOJUM 3alaxamuMa Ha TEeMY pPa3MHOXKaBamba
Onmacrommcrtuca. Ilpeanoxkenn cy pa3HuW HaYMHU pa3MHOXaBama, Kao ITO Cy OMHApHA
neoba, TyIUbEHmE, MYITHIDIA Je00a, IMJIa3MOTOMH]A, C€HAOJMOTEHH]ja M UIM30TOHH]ja
(Zhang u cap., 2007). Mebhytum, jenuHo je OuHapHa aeo0a BakyoJapHUX (opmu y
NOTIYHOCTH TMOTBpheHa kao Merox pemnpoaykuuje (Moe u cap., 1999). Hosuja
HCTpakuBama Koje cy obaBmwiu Zhang u capaguunm (2012a) nak noTBphyjy U nyrsbeme
U TIa3MOTOMHjYy Kao PEerpoayKTHBHE mpoliece kapaktepuctuune 3a Blastocystis. Panuja
3amakama, Ha OCHOBY KOJUX IOCTOje IUCTE Ae0eNor M TaHKOI 3HJa, KOje IMOAJIEKY
MYJITHILIO] Aeobu y muiby ocnoOahama henuja hepku cy HemoTmyHa 300T HeJOCTaTKa
yBpcTUX HayuyHux naokaza (Tan, 2008). Moryha ymora penpoayKTHBHHX TpaHylla y
SHJIOIMOTEHHjH ¥ IIM30TOHMjH HHje J0Ka3aHa, MOIITO OBM HAYWHHU Pa3MHOXKaBamba HUCY

nerajbHUje ucnutuBanu (Stenzel u Boreham, 1996).
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2.3. JABOPATOPUJCKA JUJATHOCTHUKA

Kao u xon BehwHe mapasuTa, 3a JIOKa3uBambe OJACTOIMCTHCA pPa3BHjEHE CY U
JIUPEKTHE M MHIMPEKTHE IUjarHOCTUYKE MeTojne. J[MpekTHe MeToae cy 3acCHOBaHE Ha
Mopdonoruju  (mukpockonuja) u  gperekumju  JJHK (PCR) wmm  anTurena
(ummynodayopecuennuja, ELISA, w nap.), HOK Cy HHIUPEKTHE METOJE YIIaBHOM
3aCHOBAaHE Ha JICTCKIUjU aHTUTeNa (MHIMPEKTHA UMYHO(DIyOopecleHIrnja, HHIUPEKTHA
ELISA)(Verweij u Stensvold, 2014). Hako je ymoTpeOJbUBOCT CEpOJIOTHjEC Y
WHIMPEKTHOM J0Ka3WBamy HMH(EKIHje OJAaCTOIMCTUCOM 3a caja HejacHa, HEeKH ayTOpH
Cy TPHUMEHWIHA CEPOJIOIIKE TEXHHKE Yy WCIUTHBAkY KBAHTUTATUBHUX pasjMKa Y
MMYHOJIOIIIKOM OJITOBOPY U3Mel)y CHUMNITOMATCKMX M aCHMIITOMATCKUX II0jeJMHAIa

(Zierdt u cap., 1995; Nagel u cap., 2015).

PasHOBpCHM  AMPEKTHM  JMjarHOCTHYKM  MPHUCTYIH  Ca  BapujaOMIIHOM
CCH3UTHUBHOIINY Cy Y BEJIMKOj MEPU OTESIKAIM HAIMOPE Y JIOKA3UBaky KIMHUYKOT 3Ha4aja
omacrorucruca (Stensvold u cap., 2009b; Stensvold, 2013a; Scanlan u Stensvold, 2013).
MornekymapHe METOJIe KOje Cy pa3BHjeHE Y IUJbY JOKasuBama Onactonuctuca u3 JJHK
eKCTpaxoBaHEe JUPEKTHO U3 Yy30paka CTOJHMIIE Cy yKasaje Ha HEJIO0CTaTKe
TPaIULMOHAIHUX Tapa3UTOJIOMIKUX METO/a 3a JIOKa3WBame IMCTU MPOTO30a WK jaja
XeJIMUHATa, MeTOoJa KYyJTHBAlMje M TpajHOr Oojema (UKCHUPAHMX pa3Masa CTOJUIE

(Stensvold u cap., 2007a; Stensvold u cap., 2006; Poirier u cap., 2011).
2.3.1. Muxkpockonmuja

VYnpkoc TomMe ITO je MpUMapHU M300p y OUjarHOCTUIM OJACTOLMCTHCA LIMPOM
CBETa, KOPUCHOCT TUPEKTHOT MHUKPOCKOIICKOT TpEerjieNa jé OrpaHHuYeHa Yy KIUHUYKUM
Mapa3uTOJIONMIKUM JTabopaTroprjamMa, KIMHUYKAM WM CMHEMHOJIOIIKAM CTyArjaMa. 3a TO
MOCTOJM HEKOJMKO paszjora: 1) MUKpPOCKOIHja KOHIICHTPOBAHOT (hEKAJTHOT MaTepHjaia
MOKa3yje HHUCKY OCETJBMBOCT y AeTekiuju Omactoructuca (Stensvold u cap., 2007a;
Roberts u cap., 2011); 2) He MOCTOjU KOHCEH3YC O 3Hayajy Opoja WM HPUCYCTBY
paznmuuuTux Mopdonomkux Gopmu; 3) IPEMEHOM MHUKPOCKOTICKOT MPETJieia He MOXe Ja
Ce HampaBW pa3iuka u3Mely reHETCKH Pa3InuyuTUX BAPH)ETETa, OJTHOCHO CYNTHUIIOBA KOJH

y BEJIUKO] MEpH MOTY BapupaTu MO KIMHHYKOM 3Hauajy. Mmak, MHKpOCKOIHja MOXe
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MOCITY’KUTH y CBPXY MOTBP/IE MPUCYCTBa OJACTOLUCTHCA Y Pa3HUM Y30pLIUMa, KOjU HUCY
xymador mopekia. Ha mpumep Londofo-Franco u capagaumu (2014) cy ycnemHo
MPUMEHIIIA MUKPOCKOIH]Y Y JOKa3WBamky OJIACTOIMCTHCA Y PA3IMYUTUM Y30pIHMa H3

KUBOTHE CpeIUHE, Kao LITO CYy XpaHa, BOAA U pa3HU HEKUBU 00jeKTH.

Hekomuko cryamja cy 1moctaBmie mpar y moriaeay Opoja  Blastocystis
MHUKPOOpPraHMW3aMa y MHKPOCKOIICKOM BHIHOM TOJby, H3HAJ KOjer ce Y30pIH
Mporjamasajy mo3uTUBHUM. Taj mpar oOM4HO M3HOCH 5 henuja y BHIHOM NOJbY IpH
yBenuuamy o 40x. Mnak, oBakaB mpuUCTyn HHUje ompasiaaH 30or moryhHoctu na ce
paznuuuTe GopMe OJacTONMCTHCA U3TYUYjy U3 OpraHu3Ma y HEMpaBHIHOM BPEMEHCKOM
pa3Maky, kao u Opojy mapasuta (Vennila u cap., 1999). llltaBuiie, Hekoauko ¢Gakropa
MOTy J1a yTH4y Ha Opoj BUJBMBHUX OpraHu3ama y jeIHOM BUIHOM noJby. Ha mpumep, na

JIM c€ Paay O CBEXKEM WM KOH3EPBUCAHOM Y30pKY.

Cnaba oceTJbMBOCT MHKPOCKOITHj€ KOHIIEHTPOBAHUX (PEKAIHUX y30paKa BEPOBATHO
MOTUYE OJ] JC3UHTErpaiuje OJacTOIMCTHCA TOKOM TEXHUYKE NpPUIPEME y30paKa, aju
Tpeba MMaTH y BHIYy W OJCYCTBO KOHCEH3ycCa IO MUTAakby PA3TUIUTHX MOPQOIOIIKUX
obmnmka. He mocroje Taune onpenHuIle 3a WACHTU(PUKAIN]Y BaKyoJapHUX, TPaHyJapHUX,
aBaKyOJIApPHHUX, MYJTH-BaKyoJapHHX, aMEOOMIHUX M LUCTHYHUX (POpMH, a MOCTOjU H
MOTYhHOCT Aa cy Heke oJ] OBMX (pOpMH BelITauke TBOPEBUHE HacTaje Kao MOCIEIHIa
pasHux ¢akrtopa, Kao IMTO je Ha MpUMEp MPUCYCTBO KuceoHuka (Stensvold, 2015).
Nznenalyyjyha je uynmenuna na ce ¢gopma mucTe, Koja je HajBepOBaTHUJE OATOBOpHA 3a
TPAaHCMUCH]Y, PEJIATUBHO DPETKO OIHUCYje M MOXKE 3axTeBaTh MoceOHe Mmpolenype 3a
nerekunjy (Rene u cap., 2009). /Iujarnoctuuke nabopatopuje 6u Tpebasie yKIbYUUTH U
¢dekanne 1ucre Onacrouuctuca Mmelhy uaaukatope uHbekmuje. [lo morpedbu mucre ce
MOTY CEJEKTHBHO KOHIIGHTPOBaTH Yy IWJby moBehama OCETIBHBOCTH MHKPOCKOITHjE

(Zaman, 1996 ; Zaman u Khan, 1994).

Blastocystis ce pemaTuBHO JakO HICHTU(PHKYje MUKPOCKOIUPAHEM HEKOIHKO
MUKpOJIUTapa MO3UTUBHE KYITYpe, Ma ce He oueKyje cnerupuyHoct mama oj 100%.
Hacymnpor nperneny kynaTypa Ha NPUCYCTBO OJIacTOIMCTHCA, MPErJiea TpajHO 000jeHUX

npemnapara (exkaqHor pazMa3a M3HCKYje M3BECHE BeIITMHE W pyTHHY. Ha mpumep mpu
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6ojemy MetogoM mo Giemsa, mapasutu Kao mro cy Blastocystis u Dientamoeba nako
MOTY JIa C€ 3aMeHe Ca JICYKOIMTHMA WJIM CIIUTEIIHUM hesrjaMa, IITo MOXKe Ja ¢e JOTOIH
Y HAJUCKYCHHJUM Iapa3uToJIo3uMa. Y THjarHOCTHIM OJacTOLMCTHCA TPUXPOM 0ojeme ce
gyemhe kopuctd on Mertone mo Giemsa, anu 0e3 MOJEKylapHE IOTBpIE, OICHA
nephopMaHCH Pa3IMYUTUX METOJIa IMjarHOCTHKE C€ MOpa y3eTH ca pezepBoM (Stensvold,
2015). Bbojeme TpUXpOMOM je pYTHHCKAa TEXHHMKAa KOja €€ KOPHUCTH Yy MHOTHUM
napa3uToNomKUM Jaboparopujama. JlokazaHo je Ja je y OUjarHOCTUIM MHTECTUHATHHX
MPOTO30a TPUXPOM TEXHHKA 00jea TPajHUX Mpenapara OCeTIbUBHja 0/ 00jeHa CBEKHX
dexanHux pa3zMasa joJom, ITO je ciydaj u ca 6mactomuctucom (Ozcakir u cap., 2007;

Termmathurapoj u cap., 2004).
2.3.2. KynruBanuja

Kcennuna in vitro xyarypa (XIVC) je Meroga KyjiTHBAIMje y3 MPHCYCTBO
HenaeHTUUKOBaHe OakTepujcke ¢utope. Blastocystis moxe na pacte u pasmMHOKaBa ce y
BeIUKOM Opojy kcennuHux Kyatypa (Clark u Diamond, 2002; Leelayoova u cap., 2002).
300r jemHOCTAaBHOT cacTaBa W HHUCKE IeHe, Jones-oB MeAMjyM j€ 3acTyIUbEHHjH Y
JICTeKIUjU W OJpXKaBamy Kyirype Onactonuctuca. Takohe, Jones-oB memujym je y
IIMPOKOj ymoTpeOu 300 CBOj€ jeIHOCTAaBHOCTH M €KOHOMHUYHOCTH, alu OpojHE Apyre
XpaHJbMBE MOJUIOre Cy mHorojHe 3a KyntuBauujy Onacrouuctuca (Clark m Diamond,
2002). Ipyru MeaujymMH, KOju Cy 4Yecto y ymotpebu cy PoounconoB m LYSGM
(Bapujarmja TYSGM-9 menaujyma) (Clark u Diamond, 2002; Stechmann u cap., 2008),
HapoOuYUTO aKo je LuJb JoOujame Benukor Opoja henmja. KyntuBauuja y Jones-oBom
MEIMjyMy Kao JHMjarHOCTHUYKA Mpoleaypa MMa oceTsbMBOCT u3Mely 52% u 79% vy

nopehewy ca real-time PCR nporokxonuma (Poirier u cap., 2011; Stensvold u cap., 2012).

Maro je mo3Haro o akTopuMa KOju MOTSHIHjATHO YTHYY Ha OCETJBUBOCT KYIType
Kao JujarHocTHYKOr meroma. Melhy oBe daktope ce yOpajajy Bpeme MpPOTEKIO OJ
y30pKOBama JI0 KYJITHUBalldje, BPCTa MeIMjyMa 3a KYJITUBAIM]y, OJHOCHO Ja Ju Y
MEIUjyMy J0JIa3 10 eKCITUCTAaIlMje | TOoAjeHaKe aMIUTM(pUKANH]e Pa3TuInuTHX
cyntumnosa. Svensson (1935) je ykazao Ha unmeHmily aa Blastocystis ogmuuno pacre y

nojajorama Koje caapxe ckpob (moceOHO y3 MPHCYCTBO OakTepuja Koje XUIPOIHU3Y]Y
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ckpo6). Tako ymorpeba momjore koja caapxku ckpoO (Jones-oB MeAwjym HE CaapKu
CKpo0O) MOXKe yTHIIaTH Ha Behy OcCeTJbMBOCT KyiTuBaiuje. [[yrorpajHa KynTuBaldja
Moxe (haBopuzoBaTH oApeheHH CyNTUI aKO ce paaud O MeNIaHoj MHGeKuuju, MehyTum

MCKYyCTBa 110 TOM NUTamky cy orpanudena (Parkar u cap., 2007).

AKceHHYHE KyNIType, OJTHOCHO KyIType Y kojuma Blastocystis pacte 6e3 npucycrsa
OWIO KOjer Hpyror >KHWBOI' OpraHm3Ma, omoryhaBajy OyjHO pa3MHOXaBamke OBOT
napasuta. [1ocToju BuIle KOMepIUjaHuX U MOJAU(UKOBAaHUX aKCEHMYHHX MOJUIOTa, KOje
oMmoryhaBajy pact © pa3MHOXaBame OJacTOLMCTHCA. AKCEHHYHE  KYIType
OIacTOLMCTUCA CY BAXKHE Y MOJICKYJIApHUM U OMOXEMHjCKUM CTyAHjama. AKCeHU3aIlHja
Ce TOCTIDKE J0JaBaleM KOKTela aHTHOMOTHKA y MOJUIOTY, Yy IMJbY EIMMHUHALM]je
OakTepuja u TJpHBHIA. [Ipoliec je 3axTeBaH U JAyroTpajaH (MoXKe TpajaTd Heaesbama, Ta
YaK U MEcCelrMa) a eIMMHUHAINja MUKPOOHOJIONIKE KOHTAMHUHAIIM]Ee HHj€ 3arapaHTOBaHa.
OcuM Tora, ocToje cyrecTuje Ja U3BECHU M30JIaTH 3aXTeBajy MPHUCYCTBO OakTepuja 1a

Ou MpeXuBeIy, 1Ma TaKo aKkCeHU3allrja JOBOAM 10 CMPTH napas3uTta (Zierdt, 1991).

Pact Omacromucrtrca je mMoryh m y TeyHOM arapy y3 JAOJaTaKk HATPHjyM-
tuormukonara (Tan u cap., 1996). henuje OGmacTonucTrca ce MOTY pa3MHOXKABaTH M Ha
YBPCTUM TMOJJOramMa, a Mapa3sUTCKU KJIOHOBU HMMajy MaKpPOCKOIICKHM H3TJeN CIUYaH

6aktepujckuM KonoHujama (Tan u cap., 2000).

Zhang wu capagauimu (20120) mnpomoBumry ynoTrpeOy KyJdTHUBalMje Kao
JIMJarHOCTHYKE METOJIE M3 MPOCTOT paszjiora, IMITO ¢ BakyosiapHa MopdoJiomka dopma
KOja je JIOMHMHAHTHa Yy YCJIOBUMa iN Vitr0 TEmIKO MOXKe MOrPElIHO KIaCH()UKOBATH.
[Mpunukom in Vitro kyarusanuje, popme (rpaHynapHa, aMeOOHIHA U [UCTHYHA (opma)
KOj€ ce 4eCTO MOTY 3aMEHHUTH ca JPYrHM Mapa3uTuMa, Mpejia3e y THIUYHE BaKyoJlapHe

dbopme (Zhang u cap., 2007).
2.3.3. CepoJioruja

Kopucnoct Ag-ELISA u umyHO(IyOpecHeHTHUX TecToBa Yy JAETEKUHUJU
OnacromucTica, yKbydyjyhu koMmepuujaiaHe kutoe kao mto cy: ParaFlor B (Boulder
Diagnostics, Boulder, CO, USA), coproELISA™ Blastocystis (Savyon Diagnostics,
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Ashdod, Israel) u Blasto-Fluor (Antibodies Inc., Davis, CA, USA), je mo cama
HeroTBphena. OBH TECTOBHU Cy JIO caja KOPUIINEHHW Yy OrpaHMYECHOM Opojy CTyadja ca
BeOMa pellaTUBHO MauM Opojem mperienanux yzopaka (Fayer u cap., 2012; Dogruman-
Al u cap., 2010; El-Marhoumy u cap., 2015; Gould u Boorom, 2013; Dogruman-Al u
cap., 2015). [IpumeHy oBUX TeCcTOBa OrpaHWYaBa W HEMO3HAHUIIA O PACIIOHY CYITHUIIOBA

KOj€ JIETEKTY]y.

Wudexnuje O61aCTOMCTUCOM JIOBOJEC [0 MMYHOJIOIIKOT OJroBOpa Yy KOMe
nomunupajy umynornooymuau I' (IgG) u umyrornooynmuan A (IgA) xnace, Koju ce MOTy
JETeKTOBaTU WHAUPEKTHOM uMyHo(uyopecueHnujom u ELISA Ttexnukom. Kaneda u
capagauiy (2000) cy umyHOGIYyOpEeCUEHIIjOM J0Ka3alld MPUCYCTBO aHTUTENA MPOTHUB
0JIaCTOIMCTHCA KOJI ACHMIITOMATCKUX HOCHOIIA Iapa3uTa, Maja je HHUBO JICTCKTOBAHUX
aHTHTeNa 6o penaruBHO HU3aK. Ca qpyre CTpaHe XpOHUYHO HH(PHUIIMPAHE HHIIUBUYE CY
Kao Haja3 MMaje BUCOKE HUBOE aHTHUTENA, IITO yKa3zyje Ha KOHCTAaHTHY H3JI0)KEHOCT

AHTUI'CHY KOjH H3a3uBa UMYHOJIOLIKHU OATOBOP.

Axo ce y3me y o03up ma Blastocystis mocenyje BeoMa H3paKeHy TE€HETCKY H
AQHTUTEHCKY Pa3HOJIMKOCT, PE3YNTaTH CEPOJIOIIKMX TECTOBA CE€ MOpajy MOCMaTpaTH ca
M3BECHOM 33/IpIIKOM. AHTUI'€HCKE Bapujalyje MOry OMTH Y3pOK JAMCKpenaHiyja u3Mely
Pa3IUUUTHX CTYIHja U MOPAjy CE y3€TH y 003Hp MPUIMKOM Pa3Boja HOBHX CEPOJIOUIKHX
TecToBa. 300r OrpaHMYCHHMX Ca3Hakba O UMYHOM ojaroBopy Ha Blastocystis u Beh
MIOMEHYTE AaHTUTEHCKE pPa3HOJMKOCTH, TPEHYTHO HHjEe OMNpPaBIaHO YKJbYUHBAIHE
CEpOJIOLIKUX TECTOBAa Yy PYTHHCKY JIaDOpaTOpHjCKy IWjarHOCTHUKY, Beh Ou je Tpebaio

OrpaHUYUTH Ha cepo-enuaemuosnomike cryauje (Tan, 2008).
2.3.4. MoJiekyJiapHa IHjarHOCTHKA

[MpBu mmjarnoctruku PCR mportokon 3a Blastocystis cy omucamu Stensvold-a u
capaanuiy 2006. rogune (Stensvold u cap., 2006), mel)yTum HemTo KacHHje ce TojaBuIIa
CyMBba Jla 0Baj IPOTOKOJI Ipedepupa aMIuMduKanujy oapeheHux CynTHIIOBA y OJHOCY
Ha japyre. Ox Taga cy o0jaBJbeHa TPHW JHMjarHOCTUYKA mpoTokoia 3a real-time PCR ca
BaJIMaIMjaMa 3a pazmuautu 0poj cynrumnosa (Jones u cap., 2008; Poirier u cap., 2011;

Stensvold u cap., 2012). Vmorpeba real-time PCR texnuke, koja omoryhasa
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kBantudukanujy Blastocystis cmenunpuune JIHK y y3oprwma, je ox mnomohu y

JOKa3uBamlky IMOBE3aHOCTH MHTCH3UTETA I/IH(beKIlI/Ije u pa3Boja CHUMIITOMA.

AKO ce yoO3up y3My MpPETIOCTaBKE Ja jé CUMITOMATCKO 00O0JbEHE Y3POKOBAHO
ONacTOIMCTUCOM Be3aHO 3a ojapeleHe cynTuIoBe, YKJbyYHBam€ THX CYNTUIIOBA Y
mujarHoctnuke PCR manene Oum OWJIO KOPHCHHM]E HEro YOIIITEHO JOKa3WBamkbe
omacromucruca. Ilocroje cynrun-cnenuduaan PCR mpotokonu, a Takohe ce Moxke
OPUMEHUTH U T3B. ,barcoding™ y3 mpumeHy renepuukux npajmepa (Scicluna u cap.,
2006; Stensvold, 2013b). 1o nanammer nana, PCR meroze cy pa3BujeHe u BaluI0BaHe
MCKJbYYMBO HA XYMaHUM KJIMHUYKUM Yy30plIUMa H rpema TBpamama Stensvold-a u Clark-
a (2016) He mocToje BaJIMAOBAaHU MPOTOKOIH 3a JCTEKIHjy OJacTOIMCTHCA U3 APYTUX

y30paxa.

Kao mocnenunia renercke pasHommkoctu Omnacromnuctuca (Alfellani u cap., 2013c;
Parkar u cap., 2007; Clark, 1997) pa3Bujen je Benuku Opoj MeTona 3a mHOTpede
MOJICKYJIApHO CMUJIEMHUOJIONIKUX CTyauja. Mel)y oOBMM MeTolamMa HapO4YHTO Cy
3actymibeHe ase. [Ipsa je PCR npotokoit koju kopructu STS mpajmepe (sequence-tagged-
site), koju cy pasBujenu panux 1990-ux roguna (Yoshikawa wu cap., 2004b). Ogaj
IpUCTYN NojpazymeBa npuMeHy cenam PCR peakumja, mo jenny 3a cBaku cyntun of 1
1o 7. CBaka peakiifja ce MOXe IocMaTpaTu Kao noce0aH nocTynak 3a ojpehenu cynrui,
mro oMmoryhaBa wuzaeHTudukanujy 0e3 cekBeHIMpawa reHoma. Jpyru Merton
noapaszymeBa ananuzy SSU rDNA Bapujanja. OBaj MeToA je pa3BHJEH O]l CTpaHe
HEKOJIMKO PA3JIMYUTUX HCTPAKUBAUKUX IPyIa, KOje Cy KOPUCTHIIE pa3jIMYUTe PEruoHe
SSU rRNA rena xao wmapkepe (Stensvold u cap., 2007a; Stensvold wu cap.,
2006;Stensvold u cap., 2010; Ozyurt u cap., 2008; Stensvold u cap., 2009b; Parkar u
cap., 2007; Parkar u cap., 2010; Santin u cap., 2011; Wong u cap., 2008). IIperxoano
MOMEHYTH ,,barcoding®, koju cy pazsuiu Scicluna u capaguunm 2006. roguse je jenaH of
npuMepa oBe MeToJe. ,,Barcoding® kopuctu RD5 u BhRDr npajmepe, koju ammimuduxyjy
600 6a3nux mapoBa SSU rRNA rena. [Topeheme oBe nBe MeTose je moka3aio MpeaHOCT
Ha CTpaHH ,,barcoding*-a u3 Hexkonmmko pasziora (Stensvold, 2013b). Hajsaxauju pasnor
je, ma ,,barcoding’ omoryhaBa nerekuujy Apyrux cyntumnoBa ocuMm ST1-7 u npeacraipa

BaJIMJIOBAHU MapKep TeHeTcke paszHonukocTu Omactouuctuca (Parkar m cap., 2007).
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Henocrarak ,barcoding“-a y omnocy Ha STS wmetomy je morpeba 3a HaKHAJIHUM
CeKBEHIIMpameM TeHoma. Hanmasee, Memane wuH(]EKIMje HHCY YBEK CBHJICHTHE Ha
XpoMaTorpamy, a Kajga To U jecy, peJaTUBHO TEUIKO UX je mHTepnperuparu (Stensvold,
2013b). Ca gpyre crpane ,,barcoding* omoryhaBa cyntuiHuje aHaiau3e, TO jeCT aHATU3E

SSU rDNA anena (Parkar u cap., 2007).

Yrpkoc Op3oM pa3Bojy W cBe Behoj JOCTYIMHOCTH, ymoTpeda MOJICKYJIapHUX
METO/a JIMjarHOCTUKE j€ JOII YBEK PEJaTHBHO CKyIa M 3aXTEBHA IO MHUTamby ONpeMe U
yinoxkeHor pana. IlorpeOHO je pa3BUTH jemHOCTaBHE, je(hTHHE METOJE KOje JIAKo
nudepeHnnpajy pa3iduyuTe CynTHIIOBE W oMoryhaBajy oOpaay Belukor Opoja y3opaka

(Stensvold, 2015).
2.3.5. IlepdopMmaHce nojeAMHUX AUjaTHOCTHYKUX METO/AA

Elghareeb u capamuuru (2015) cy ymopeauwian pa3idduTe METOAC 3a JCTEKIU]Y
6nacronuctuca Ha 1200 y3opaka crosuue of nanyjeHara ca aujapejom u3 Erunra, u
JI0Ka3yjy UIMPOK OOMM AMjarHOCTUYKE oceTbuBOCTU. [Ipema muxoBuM noganuma 22,8%
(n=274) y3opaka je OMIO O3UTHBHO MPHUMEHOM KCEHHYHE IN Vitro kyarusanmje, 12,3%
je OmiIo MO3UTHBHO NMpHUMEHOM Oojewa Tpuxpomom, 10,0% npumenom FECT merone,
6,0% Oojemem meronom mo Jlyromy u 3,5% y3opaka je OWUIO HMO3UTUBHO IUPEKTHUM
MHUKPOCKOIICKMM TperjenoM pazMasa croiuie. [Ipema ayroprMa KceHUYHA KyJITHUBaIja
j€ jenumHa MeToJa KOJOM Cy YCIENHO uJeHTH(]HKOoBaHE cBe Mopdoionike ¢opme
napasuta, ykbyuyjyhu n dopmy nucre. MHrepecantHa je uumenuia, na Elghareeb u
capaJIHUIM NHIY O NPUCYCTBY IIMCTU y KYATYPH, IJIe c€ MHAUe OYEKYyje eKCLHCTaluja

npu aHaepoOHOj HKYOalMju Ha Temmeparypu o1 37° C (Stensvold, 2015).

Texuuke momyt real-time PCR mertona koje cy omumcanu Poirier u capaaHuIm,
onnocHo Stensvold u capamuunm (Stensvold u cap., 2012;Poirier u cap., 2011), wm
,barcoding “-a omucaHor ox crpaHe Scicluna-e u capaguuka (2006) mokasyjy BHCOKY
OCETJBMBOCT, Tla TaKO OCETJbUBOCT KyATHBalMje Yy Tmopehemy ca NOMEHYTHM
MOJIEKyJapHUM MeTojama u3HocH on 52 no 79%. [Ipema OpojHuM ayropruMa, HacympoT
in vitro xyarypu, koHueHTpamnuja gopmoin-etui-aneraroM (FECT) mokasyje HuUCKY

OCeTJLUBOCT 3a jAereknujy napasuta (Stensvold u cap., 2007a; Stensvold u cap., 2006;
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Suresh u Smith, 2004). JobGap mpumep KOju W€ y TPWIOT OBO] TBPIAKBH j& Haia3
npeBasieHie 6mactouuctuca on ceera 0,19% y jenHOM HCTpaxkUBamby CIPOBEICHOM Y
neHrpasHoMm Tajmanay, koje je xopuctuiao uckbydnBo FECT TexHuKy Kao
nujarHocTruky Merony (Saksirisampant u cap., 2006). JIpyra cTyndja y HICTOM PETHOHY,
KOja je KOpPUCTWJIA HH3 JHJarHOCTHYKUX mnpuctyna (mupekrtan pasma3, FECT,
kynatuBannjy y Boeck & Drbohlav mMemujymy m monmudukoBaHo Tpuxpom 0ojeme) je

noka3zana npeBayieHity o 45,2% (Saksirisampant u cap., 2003).

[Tocroju Behu O6poj cTyamja Koje cy ce 6aBuie KOMIIAPALUjOM PAa3TUIUTHX METOJa
nujarHocTuke Onactouuctuca. Stensvold u  capaguumm (2007a) wu3BemTaBajy o
naujarHoctuukum rnepdopmancama FECT-a, TpajHor 60jema TpuxpoMom, in VItro kyarype
u Moliekymapaux texuuka. PCR amjarHoctrka ce mokasana CyrepruopHUM y OJHOCY Ha
CBE OCTalle TeXHHKE, ca oceTJpbHuBOIINY cnuuHoj KynTypH. Termmathurapoj u capamgauim
(2004), ca gpyre crpane, yKasyjy Ha CylepHOPHOCT IN VItro KynTHBaIMje y OJHOCY Ha
PCR merony, kajga ce 1MjarHOCTHKA pajy TUPEKTHO U3 y30paka cronulle. McrpaxuBame
Kojy cy crpoBenu Parkar u capagaunm (Parkar u cap., 2007) mak tBpau cynpotHo. OBu
ayropu cy y3 nomoh PCR Merone, TMpeKTHO U3 y30paKa CTOJHUIE JOKa3adl MPEeBAICHILY
on 35%, y onHocy Ha cBera 19% nmo3uTHBHUX y30paka KyaType. Moryha oQjammemna 3a
pasiuKe y pe3yiaTaThMa OBe JIBe rpyne ayropa je na cy Parkar u capagHunm KopucTuiu
Jones-oB Meaujym 3a KynTuBanujy (ereca pasiMuuTUX KHUBOTHHA, a Ta] MEIUJYM HE
MoJIp’KaBa pacT arlCoNyTHO CBHX BapujeTera. Hamasbe, pasior 3a pa3iuKy MOke OUTH H
epukacauja exkcrpakuuja /IHK on crpane morome rpymne ayropa. [pyra objammema
yKIbYdyjy U paznuuuty crneuupuyHoct PCR mpajmepa, koju cy xopuimrheHd y OBHM
crynujama (Stensvold u cap., 2007a). Stensvold u capagaunm (2006) n3Bemrarajy o PCR
MIPOTOKOJIy KOju oMoryhasa Op3y ujieHTuUKalnjy 0JacTOUCTHCA y CBEXKUM y30pLIMa
cronuue. Pesynratu ykasyjy Ha cynepuopHocT PCR-a y onnocy na FECT. Mehytum y
HEKOJIMKO CTy4ajeBa y30pIM HEraTUBHU y KynTypH cy Ouinn PCR no3utuBHu. Ayropu cy
OBY I10jaBy NPHUIHCATH JACTPAJANNjU Mapa3uTa y CTOJIUIM WIH MajoM Opoja mapasura
mro je oHemoryhmio in vitro pact. Jeano ox moryhux objaimera je W MPHCYCTBO
napasura KOju Cy TOJMKO PETKHM M HEYNaIJbUBH Ja C€ MPOCTO NPEBUIE MPHIUKOM
MHUKPOCKONHpama y30pka Kyinrype. CiydajeBu Kafa Cy y30pLU MO3UTUBHH Y KYJITYpH a

HETaTUBHU MPHUMCHOM HEKE OJ MOJICKYJIaAPHUX TEXHUKA MOT'y C€ IIPUITUCATH H@JIOBO.TI)HOj
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nnu HenotnyHo] ekcrpaknuju JIHK wu3 y3opaka cromume. Yoshikawa u capamHunm
(2011) cy wcnutanu eQPUKACHOCT TMET Pa3IMYUTUX KOMEPIHMjaTHHX KHUTOBa 3a
excrpakiujy JHK u3 ¢emeca y MonekymapHO] IUJarHOCTUIM XYMAaHHX CYNTHIIOBA
Onmacrommcruca. JlBa KHTa Cy UCKJby4eHa U3 Jajber HCIUTHBama Beh mpu
NpETMMHHAPHOM TECTHpalky, HAaMME OBa JBa KOMEpIMjaJlHA KHTa HHCY ycrena Ja
JIETEeKTY]y MO3UTHBHE KOHTpoJie. [IpeocTana Tpu KUTa 3a EKCTPAKIHUjy CY PUMEHCHA Ha
110 50 KIMHUYKUX y30paKa NO3UTUBHUX y KyaTypu. [Iponienar PCR no3utuBHUX y30paka
je mznocuo 10% (5/50), 48% (24/50) u 94% (47/50). Pe3ynaratu oBux ayropa ykasyjy Ha
HEMOTYNHOCT TIOjeZJMHUX KHTOBa Ja Yy TOTHYHOCTH YKJIoHe wuHXxuOuTope PCR

amruukanmje.

2.4. KINHUYKU ACIIEKTHU
2.4.1. EnneMno/10ruja v npeBajeHna

Ob6jaBpeHa cy OpojHa HCTpakMBama O MPEBAJCHUM OJACTOIMCTHCA KOJ JbYIU
mpoM ceerta. [TybaukoBanu ¢y mogamu o npeBaneHny udmely 0,5% u 62%. [Ipobiem ca
OBaKBHM TIOJ[allMMa j€ J]a c€ OHM OOWYHO OJIHOCE Ha M3adpaHe MOITyJanuje, na CaMuM
TAM HE€ Jajy TNpaBy eNuAEMHONOIIKY CIUKy. PeTka cy OHa emnuaeMHOJIOINIKA
UCTpaXMBamba KoOja IOCMATpajy AOBOJHHO BEIMKM W PA3HOBPCHU Y30pak oxpeheHe
nomnyJalyje 3a HEJIBOCMHCIICHO JOHOIIEHE 3akbydaka, mehyrum BehuHa cTymuja ce
WHTEpIpeTHpa yrnpaBo Tako. [{oOpa umyctpanuja je ciaydaj, Kaja c€ y JeIHO] 3eMJbU
CIpOBEJE BHILIE OJ JEJHOT EMUAEMHUOJIOLIKOr HCTpakuBawma. Ha mpumep, y Manesuju
UCTpaXkuBame Koje cy crpoBenu Suresh u capaguuim (2001) nokasano je mpeBajieHIly oj
15%, ok cy Noor Azian u capaguunu (2007) mokazanu npeBajieHIity oa 52%. Y Typckoj,
Koksal u capaguuiu (2010) numny o npesanesnu o 2%, nok Ostan u capagauny (2007)
npujaBibyjy npesaneHny ox 14%. Iloroma rpyna ayropa je mocmarpaia LIKOJCKY JAely,
O]l KOJHX Cy MHOTa JKHBeJa y JIOIIUM >KMBOTHUM YCIOBHMa HMMITPOBH30BAHUX HAacelba,
nok cy Koksal u capamaunm (2010) n3yuaBanu mpuCycTBO OJaCTOIMCTHCA KO OApacie
nonynauuje. [Ipumemene abopaTopujcke TEXHHKE y OBa JIBa UCTpa)kKMBama cy Ouiie
Mame BHIIE jenHake. Y Mane3uju JBe Tpyle HUCTpakuBaya Cy Kao TIpeaMeT

UCTpaXMBama MOCMATpald Takohe JBe MOTIYHO pasiuyuTe Momynandje, ypoany
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MONYyJIalli]y MPECTOHUIIEC M MPUTIATHUKE JeTHE TOMOpOJavKe pypaiiHe HaceoouHe. Ocum
TOra, jeJiHa rpymna je NpUMEHHIA Pa3IMYiTe JIUjarHOCTUYKE MOCTYIKE, TOK je Ipyra
rpyna KOPUCTHJIA HCKJBYYMBO JUPEKTHY MHKpockonujy. Jlakime y o0e 3emibe
UCIIUTAHUIH Cy OWIM AeMOrpa)CKH MOTIYHO PAa3IMYUTH, U HU Y jEHOM CIIy4yajy ce Te
rpyre He MOry IOCMaTpaTH Kao THUIIMYHU MPEICTABHUIU IIEJIOKYITHE IOMyJIaluje.
JlujarHocTHUKE TIpoleaype Takohe MpeacTaBibajy CUTHU(HUKAHTHY IMPOMEHJBUBY, KOja
MOJKEe YTHIIAaTH Ha nobujeHe pesyarare. Amin (2002) je Ha OCHOBY IperyieJaHuX y30paKa
cronuie on ykymHo 2.896 manmjenta u3 48 npkaBa CAJl-a caommrTuo mpeBalieHITy O
23%, ca TEHJCHIMjOM pacTa y OJHOCY Ha MEpPHOJA O MPETXOJHE JBE JCLCHH]E.
Pesynratu ce mopajy y3eTH ca pe3epBOM, MOILITO je MPUMEHCHA HCKJbYYHBO jEIHA
JIMjarHOCTHYKAa METO/a, a y30pLUU Cy MOTHIAIM W3 PYTHHCKUX TIperjiena ajid U Of
nanyjeHata KOju Cy MMalld NPOMEHE Y Y4YeCTaJOCTH CTOJIMIE, T'yOMTaK CHare, WM

IIPOMCHC BApCH-4 HAKOH ITYTOBAalka HA NAaJbC ,I[eCTI/IHaI_II/IjC u CJI.

Hemocratak enuaeMHONONIKKX TOAaTaka je MpelcTaB/bao MpoOJeM 3a paHe
UCTpaXKUBade, KOju cy ce OaBwim OsactonmctucoM. Mehyrum, Opoj uUCTpakuBama O
NPEBAJICHIIA OBOTI Mapa3uTa KOHCTAHTHO pacTe oJ] mouyerka 21. Beka, MITO y U3BECHO]
MepH Oala CBETJIO Ha JUCTPHOYIMjy T€HOTHIIOBA, HaYMHE NPEHOIICHA M MaTOTeHE3Y.
Blastocystis je yOukBuTapan MUKpoopraHuszam ca cBerckoM auctpudynujom (Jelinek u
cap., 1997; Tan, 2004). Huje penak ciay4aj aa je ympaBo Blastocystis wajusosoBanuju
napasuT y enuIeMUOJIONIKUM HCTpakuBambuMa. [IpeBasieHIia Bapupa u3Mel)y pasmuauTux
3eMasba, Ma Yak W u3Mel)y pasnmmuumTHX momynanuja yHyTap MCTe 3eMJbe. | eHepaiHo
MOCMaTPaHO 3eMJbE y Pa3BOjy UMajy BHUIIIE NPEBAJICHILY Y OJHOCY Ha pa3BHjeHE 3eMJbE.
OBa pa3nuka y MpeBajJeHIlaMa C€ IMPUIUCYje HENOBOJBHUM XWUIHJEHCKUM YCIOBHMA,
KOHTaKTy ca >JKMBOTHAMA M KOH3YMAallMjH KOHTAMHHUpPAHE XpaHe WJIH BOJE.
[IpeBanenna Moxxe OMTH HUCKA y 3emMsbaMa Kao mmro je Jaman (0.5-1%) (Hirata u cap.,
2007; Horiki u cap., 1997) u Cunranyp (3.3%) (Wong u cap., 2008) u Bucoka y 3eMbama
y pa3Bojy kao mto cy AprentunHa (27.2%) (Basualdo u cap., 2007), bpaszun (40.9%)
(Aguiar u cap., 2007), Kyba (38.5%) (Escobedo u cap., 2005), Erunar (33.3%) u
Nunonesnja (60%) (Pegelow u cap., 1997).
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Y nmnojenuHuM 3emJbamMa Opoj TO3WTHBHHUX Hajlaza MOXKEe OWTH H3Y3eTHO
BapujabuiiaH, y 3aBUCHOCTHU OJf MCHUTHBaHe cymnmonyinamuje. IIpeBanenne ce kpehy
msmehy 1,9-32,6% y uctpaxkuBamuma crposenenum y Kunu (Li u cap., 2007b); 0,19-
45,2% na Tajmanny (Saksirisampant u cap., 2003; Saksirisampant u cap., 2006) wiu of
1,04 no 18,3% y uctpaxkuBamwuma y Typckoj (Akdemir u Helvaci, 2007; Culha, 2006).
OBakBe Bapwjalgje yHyTap jeAHe Ap’kaBe MOTY jaCHO YKa3aTH Ha pa3iuke u3Mmehy
MOjeIMHUX CYTIIOIYJIalNja, TOCeOHO aKo Ce MPUMEY]Y UCTE TUjarHOCTHYKE MPOIIeIype.
Mehytum, Bapujanmje y pe3yaTatdMa JIaKO MOTY HAacTaTH Kao Iocjenuia
HEYHU(OPMHOCTH JIUJarHOCTHYKHUX TPOIEAypa U CBOJCTBEHOT IMpodiieMa MOPQOJIONIKE
kiIacudukanuje camor Mukpoopranu3ma. CBe je BHIIE OHHUX HCTpaXuBaya Koje
OpUMEYjy MOJIEKyJapHEe TEXHHKE Y eNHAEMHOJOMKUM cryaujama. (OBakBa
UCTPAXMBaba PACBET/hABAjy IUCTPUOYIM]Y TC€HOTHIIOBA Y XYMaHO] U JKUBOTHUEHCKO]
nomynanuju, a Takohe mpyxkajy umHpopmanuje o MyTeBHMa MPEHOILICHa U HU3BOpUMA
unpekuuje. Yoshikawa wu capaguuuu (2004b) cy mnpumenom PCR wmetone
KJIACU(UKOBATM W OJPEIWIH TCHOTHIICKY AWCTPUOYIM]y uW30j1ara W3 banrmazaema,
Hemauke, Janana, ITakucrana u Tajmamma. Ocum Tajmanga y CBUM JpyruM 3emMibama
nomunupao je ST3 (41,7-92,3%) a oTnpuiuke y UCTOM MPOILEHTY Cy OWJIM MPUCYTHU
ST1 (7,7-25%) u ST6 (10-22,9%). Cnuuna nuctpuOylMja TCHOTUIIOBA je JOKa3aHa Y
Cunramnypy (Wong u cap., 2008), Kunu (Li u cap., 2007b), I'pukoj (Menounos u cap.,
2008), Hemauxoj (Boshm-Gloning u cap., 1997) u Typckoj (Ozyurt u cap., 2008). Forsell
u capaanHuiy (2012) cy reHeTcKy pa3HOIMKOCT OJacTOLMCTHCA UCITUTATM Y y30pLuMa 68
namujeHata ca nojapyydja Crokxonma (IlIBeacka), u ycnemHy TUIU3UpAIN 5 CyNTHIIOBA!
ST1 (15,9%), ST2 (14,3%), ST3 (47,6%), ST4 (20,6%) u ST7 (1,6%). Y 1mmy
ONMCHBaKka MOJIEKYJIapHEe enujemMuosoruje uHdexnuja OmacrouuctucoM y Uranuju,
Mattiucci u capagauum (2015) cy nmpuMeHOM MoJIeKyJapHUX MeTofa mperyeaanu 189
u3osiata OJacTOIMCTUCA, KOJU Cy CaKkylubeHu y mepuony onx 2012. mo 2014. roaune.
N3onatu cy BoamiIm MOpEKJIO Of TMalyjeHara ca OJaruM WHTECTHHATHUM CHUMIITOMHUMA,
nanyjeHaTa ca uHpIaMaTOpHUM 000JbEHEM I[PEeBa U CUHAPOMOM UPUTAOMIIHOT KOJIOHA,
namujeHata ca XpOHHYHOM JIMjapejoM, OJHOCHO TMalMjeHaTa ca HEeKHUM OOJMKOM
MMYHOCYIPECUBHOTI CTama. AyTOpH Cy J0Ka3ajlu MPUCYCTBO YKymHO 6 cynTumoBa: ST1

(15,3%), ST2 (13,8%), ST3 (46,0%), ST4 (21,7%), ST6 (3,2%) u STS (0,5%).
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UctpaxkmBama oTKpuBajy na je BehwHa TojeaWHAIia 3apakeHa jJeIHUM Off
CYNTHIIOBA OJIACTOIMCTUCA, MEyTHM pEIaTHBHO YeCTO C€ TNHIIE M O MEIIaHUM
uH(peKnrjamMa ca JBa WIM BHUIIE CYNTHIOBA. Y 3aBUCHOCTH OJ CTyIWje MEIIaHe
unpeknuje ce Buhajy y pacnony ox 1,1 mo 14,3% cnyuajeBa. Behnna xonndexiyja je ca
cyntunosuma 1 u 3 (Li u cap., 2007a; Li u cap., 2007b; Thathaisong u cap., 2003; Yan u
cap., 2006), nmok ce pehe npujaBbyjy kouHpeknuuje ca cynrturnoBuma 1 u 2,2 u 3 (Li n

cap., 2007a; Li u cap., 2007b), omnocuo 3 u 5 (Yan u cap., 2007).

Paznuuutu ayropu najy pa3IMuUTH MATOJIONIKH 3HAYA] OJIACTOIMCTHCY, U jOIIT YBEK
HE TIOCTOjU KOHCEH3YC O KJIMHMYKOM 3Hayajy OBOI MHUKpoopraHmsma. l3BecHe
nomynanMje Mory OWTH mpujeMunMBHje Ha mopemehaje Koje cy TMOBE3aHU ca
OmacrommcTucoMm, a Mehy (dakrope pu3MKa Changajy  HWMYHO-KOMIIPOMHTOBaHA
3JpaBCTBEHA CTama, clabe¢ XWUTHjeHCKE HABUKE, MMHUTPALHja U ITyTOBAWkE H3/y 3eMJbE Y
pa3Bojy, OJIMCKU KOHTAKT Ca XKUBOTUE-AMa M KOH3yMalija KOHTAMUHUPAHE XpaHe W/WJH

BOJIE.

W3Bectan Opoj MCTpakWBama je JOKa3a0 BHINY WHIMJICHIY OJIACTOIMCTHCA KO
MMYHO-KOMIIETEHTHHUX TIOjeJMHAIlA Ca TaCTPOMHTECTHHAIHUM ropeMehajuma HEero Kox
acumnromarcke rpyne unauuaya (El-Shazly u cap., 2005; Graczyk u cap., 2005; Kaya
u cap., 2007; Leelayoova u cap., 2004; Miller u cap., 2003; Minvielle u cap., 2004; Nimri
nu Meqdam, 2004; Yakoob u cap., 2004). 3aHUMIbUB j€ pe3yiTaT BUIIE WHIIMJICHIIC
GacToIMCTHCA KOJ TalujeHata ca ajeprujckuM obosbemuma koxe (Ozcakir u cap.,
2007). Ilaumjentn wunbumupanu XHMB-om Ttakohe mokasyjy Behy mnpeBasneHiy
6nactouuctuca (Albrecht u cap., 1995; Brites u cap., 1997; Cirioni u cap., 1999; Florez u
cap., 2003; Gassama u cap., 2001; Hailemariam u cap., 2004; Zali u cap., 2004). ¥
M3BECHOM OpoOjy THX CTyAHMja TPHCYCTBO Iapa3uTa j€ MOBE3aHO ca HechernuUUHUM
CUMITOMHMA Kao IITO Cy a0JoMUHAIHU OOJIOBH, AMjape€ja W HAIYTOCT, JIOK IMpema
Albrecht-y un capagauiuma (1995) Blastocystis Huje y Be3u ca nujapejom marmjeHara
obonemux ox AWNJIC-a. Buma wHOMACHNA wu3o0ianuje OJACTOIMCTHCA j€ yOodeHa KOJ
MojeIMHaIa Ha UMYHOCYTIPECUBHO] Tepaluju, Kao IITO Cy JIMIA ¢a TPAHCIUIAHTAIIN]jOM
6ybpera (Ok u cap., 1997; Ozcakir u cap., 2007) u jgena Ha KOPTHKOCTEPOMIHO]

tepanuju (Noureldin u cap., 1999). Kox nmamnujenta ca XeMaToNIOMIKUM MAJIUTHUTETUMA,
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KOju Ccy moOujamu xemorepamnujy, Blastocystis je 6mo Hajuenthe w3omoBaH Mmapaswr, a
MOBE3MBaH je¢ a0JJOMUHAITHUM 00JIOBUMA, rjapejoM U Hagytouthy (Tasova u cap., 2000).
WNudeknmja OGmacTonucTucoM ce 4ecto cpehe Ko Jere ca pa3inuuTuX TeorpadCKux
moJipyyja u cBe je Behu Opoj enuaeMHUOIIONIKUX U CTYIRja cliydaja, Koje yKa3yjy Ha TO J1a
nHpeknrja OJIACTOIMCTUCOM  Y3pOKYj€ TracTpO-MHTECTHHAJIHA O000Jbe€Hha Yy OBOj
cymnonynanuju. (al-Tawil u cap., 1994; Andiran u cap., 2006; Bratt u Tikasingh, 1990;
Devera u cap., 1998; Graczyk u cap., 2005; Martin-Sanchez u cap., 1992; Miller u cap.,
2003; Nimri, 1993; Sinniah u Rajeswari, 1994). HajHoBuja ucrpaxkuBama paheHa y
BojBoauHM, 0 TOBE3aHOCTH XPOHUYHOT KOJUTHCA KOJ JICIe M MPUCYCTBA OJIACTOIUCTHCA
y CTOJIMIM, TIOKa3ajla Cy CTaTHCTHYKH Behy ydecranoct KomuTHCa W XPOHHYHE
nH(IaMaTOpHEe OOJIECTH LpeBa KOJ JCle XOCIUTAIM30BaHe 300r mpojmBa W Oona y
TpOyxy Koja cy Omna mHbunupana oOmacrorucrtucom (Crojumh Mupjana, noKTopcka
mucepranyja, 2016). El-Marhoumy u capaguunu (2015) cy ucnuTHBamy HOJIBPIIU
y3opke ¢eneca on 300 nene u3 ErunTa, y3pacta oa aBe 0 MET TOAMHA. Y30pIH CY
Mperjeiand pa3IduTHM TeXHHKama Oojema, a 30 y3opaka je OwIo mperieaaHo
MPUMEHOM TeCTa MMYHO(IYOpPECIEHTHHX aHTHUTeNa. YTBpheHa je mpeBaneHna ox 53%,
ca BehoMm 3acTymubeHOIINy Mapa3uTa KOJ Jie4aka y3pacTa YEeTHPH 10 IeT TOJuHA.
[Tapazuremuja je Ouina BUIIA KOJ CUMOTOMATCKMX HEro KOJ aCUMIITOMAaTCKUX HOCHOIA,
mTO TpemMa ayTopuma TOTBphyje maroreHu 3Hauaj Omnactoumctuca. El Safadi u
capagaui  (2014) cy nmnpujaBuIM  HAJBULILY UWKaJ IPUJaBIbEHY MPEBAJICHILY
6nacromuctuca ox 100%, u To xox neue ca Teputopuje ciauba peke Ceneran. Ilocroju
cee Behum Opoj mokasza, koju ykasyjy Ha To na je Blastocystis matorenn wnnm
OTIOPTYHUCTHYKHU y3POUYHHK, a J]a Cy UMYHO-KOMITPOMHUTOBAHE TOIYJIAIHje PHjeMUNBHje

npema nHQEKIUju U nopeMehajuma Be3aHUM 3a UHPEKIH]Y.

WNudexkuuje y3pounukom Blastocystis cy wecte melhy npumagHunmMa pasmuuauTaX
3aHMMamba KO0ja MOAPA3yMeBajy KOHTAKT ca >KUBOTHHaMa, IITO MOTBphyje 300HOTCKY
MIPHUPOJy OBOT MUKpOOpraHm3ma. Mel)y pu3ndHOM TOIyNaImjoM ce Haia3e JbYAH KOjH
pyKyjy xpanoMm (Amin, 1997; Danchaivijitr u cap., 2005; Khan u Alkhalife, 2005;
Requena u cap., 2003; Sadek u cap., 1997), kao u pagHUIK y 300JIOIIKUM BPTOBUMA U

knanunama (Parkar u cap., 2007; Rajah Salim u cap., 1999).
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Benuku je Opoj cryauja mpeBajieHIIe Koje yKa3yjy Ha KOHTAaMUHHPAHY BOJY Kao
n3BOp wuHGeEKIMja OJacCTONMCTHCOM, INTO M HE 4YyId Kajga je IO03HAaTO Ja je
TPaHCMUCUOWIHA OONWK Onactonuctuca BomoormnopHa mucra (Moe u cap., 1996).
Blastocystis je Owmo Hajuemhe HW300BaHM WHTECTHHAIHHM MAapa3uT Yy HCTPAXKHUBAY
cupoBeneHoM Ha Tajmanny mehy mpunagHuimMa Bojcke, ca ydectanomhy ox 21,9%
(Taamasri u cap., 2000). OBako BHCOKa IMpEBalicHIa je MOBe3aHa ca KOH3yMAIlHjoM
HepwITpUpaHe W TepMHUKH HeoOpahene Boje 3a mmhe. Li m capamuumm (2007) cy
MOJICKYJIApHOM aHaJM30M y30paka ctoiuie 238 Hacymuile M3aOpaHHX MOjeIuHaIa W3
cena mpoBuHuMje Yunnan (Kuna) yrBpauau Bucok crerneH udekuuje oa 32,6%. YoueHo
je Ila je KOH3yMallMja BOJEHMX Ousbaka TMoBe3aHa ca HMHQeKuujamMa cyntunoMm 1, a
KOH3yMallfja HeIpoKyBaHe BoJie ca nH(eKIrjama cyrnturoM 3. OBo je mpBa cTyauja Koja
j€ WCIMTHBAJIa TIOBE3aHOCT CYNTHUIIOBA U IyTEBa MPEHOIICHa HHPEKIHje, Te je Cy Jaba

HCTpaXrBaba HCOIIXOAHA 3a JOHOUICHHC je,Z[HOFJ'IaCHI/IX 3aKJbyYadKa.

JenHo ox KJbYYHHX MHUTama y OMoNOrMju OJacToUMCTHCA je Aa JHU je 000JbeHmhe
BE3aHO 3a ojpeleHe reHeTcke Bapujerere. JIuTepapHu moganu HUCY jeTHOTIACHU IO TOM
nutaby. Kaneda u capagammm (2001) cy moAaBpriid TeHEOTHUNU3ALMjH H30J1aTe W3
aCUMIITOMaTCKUX W TallMjeHaTa ca TracTpO-MHTECTHHAIHUM cHUMOTOMUMa. Hbuxosu
pe3yaTaTu ykasyjy Aa cy CynTHNoBu 1, 4 u 2 moBe3aHu ca CUMIITOMHMA, JIOK Hajuenthe
M30JI0BaHU CyNTHN 3 HUje OMO MOBE3aH ca CUMITOMHUMA. Y CIMYHO] CTYAM]H, U3BpIICHA
Jj€ reHoTUNM3AalMja u30j1ara U3 28 maiujeHara ca racTpo-MHTeCTUHAIIHUM nopemehajuma
u 16 acumnromarckux uuauBuaya (Hussein u cap., 2008). Cyntun 1 je noxazan
UCKJbYYUBO KOJ CUMITOMATCKHMX MalldjeHaTa, JOK Cy CYNTUIOBH 3 U 6 mpoHaleHH KoJ
o0e rpyne. Cyntun 7 je 10Ka3aH camMo KOJ aCUMIITOMATCKuX MojeauHana. Hussein je ca
CBOJUM capaJHHUIMMa 3aKkJby4ro 1a je ST1 HajBUPYJNEeHTHUJU, JOK CYNITUIIOBE 3 U 6 YnuHE
NaTOreHW W amnaTtoreHu cojeBu y3pouHuka. Ctyamja cmpoBeaeHa y Kunm je Takohe
noBe3ana ST1 ca obosbemem, nok je ST3 gOMHMHHpAO KOJ aCHMITOMATCKUX HOCHOILIA
(Yan u cap., 2006). Hacynpor HaBeaeHMM ayTopHMa, IMOjeAUHH HCTPAKUBAYM HUCY
MPOHAILIN HUKAKBY Be3y m3Mely 000Jbemha U TEeHETCKOT BapujeTrera mapasuta. Bohm-
Gloning u capagnunm (1997) cy anammsupanu 158 wm3omaTta M yCTAaHOBMIM Jia je
nonynamnuja MHQHUIMpaHa ca MeT pa3IMyUTHX TeHOTHNoBa 0e3 CUTHU(UKAaHTHE

MOBE3aHOCTH OWJI0  Kojer cyOTuma ca  TacTPOMHTECTHHAIHUM  000JbeHUMa.
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MorekyapHOM —THIH3ALWjOM HW30JIaTa W3 AaCHUMITOMATCKAX M CHMIITOMAaTCKUX
nanujeHata u3 baHrnanema, HHje JAOKa3aHa HUKaKBa MOBE3aHOCT m3Mely 00OJbema H
TeHOTHUIA, MaJa ce Tpeba y3eTH y 003Hup YME-CHHIIA JIa je UCIHUTAHO cBera 26 y3opaka
(Yoshikawa u cap., 2004b). Dogruman-Al u capagaumm (2008) cy y y3opuuMma u3 jeHe
Typcke OOJHUIC JOKa3alud MPHCYCTBO cynTunoBa 1, 2 W 3 KOI oOJpaciux u
neaujaTpujcKkux nanujeHara. Camo je CynTum 2 MokKa3uBao CTAaTUCTUYKK CUTHU(UKAHTHY
pa3NuKy y AUCTpUOYIHjH n3Mel)y CHMOTOMATCKMX M acCMMIITOMATCKUX MAallfjeHara, ca
BehoM 3acTymbeHomhy y acUMOTOMAaTCKoj rpynu. Souppart u capanauiu (2009) cy y
UCTPaXXHUBamy CIIPOBeAcHOM Yy DpaHIyCKoj, MOABPIIHN HcnuTHBamy 40 y30paka CTOIUIE
KOjU Ccy OWIM TO3UTUBHH Yy MHKPOCKOICKOM mnperieay. KinuHuuka ciuka je Owiia
MCIIOJhCHA KO 25 manujeHara Koja KOjuX je JOoKa3aH 0JIACTOIMCTHUC, JIOK IpeocTanux 15
nanyjeHaTa HUje MOKa3WBalIoO cuMNToMe HH(pekuuje. Y by MOJIEKYJIapHE aHaJHM3e
JIHK je ekcrpaxoBaHa ITUPEKTHO M3 (PEeKaJHOT MaTepujaia WIH J1a0OpaTOPHU)jCKUX
Kynrypa ¢erneca. ['eHoTunuzanujom je yrepheno ykymHo 43 uzonaTa KOju Cy Npunaaanu
cyorunopuma 1, 2, 3, 4 u 7 ca nomuHarujom cyortuma 3 (53.5%). Huje Guno moryhe

IIOBE3aTH CUMIITOMATCKHU CTATyC HaunjeHaTa ca CyIITuIomM 6J13.CTOIII/ICTI/IC21.

Jenan ox pasyiora 3a OBakO pasziIMUUTE 3aK/bydKe MOKe OMTH M HAaYMH Ha KOjJHU Ce
pe3ynraTd  HMHTEpIpeTupajy. Behwna ayrtopa Tpaxku CTaTUCTHUYKE pa3iuKe Y
JIUCTPUOYIIMjU CYNTHUIOBA M3Mel)y acMMITOMATCKUX M CHMITOMarckux rpymna (Bohm-
Gloning u cap., 1997; Dogruman-Al u cap. 2008; Yan u cap., 2006, Yoshikawa u cap.,
2004b), nox npyru ayTopu MPETIOCTaBIbajy a Cy MAaTOTEHU CYNTHUIIOBU MPUCYTHU Yy 00e
rpyme, a Ja BUXOBa MaTOTEHOCT 3aBUCH O] Bapujaiuja yHytap camor cynrumna (Hussein
u cap., 2008; Kaneda u cap., 2001). Dogruman-Al u capagauiu (2008) cy npemioxuin
Ja je CUrypHHje WACHTH(HUKOBATH araToreHe CYNTUIIOBE, IMOIITO CE€ OBU CYNTHIIOBH
JIOCJIEIHO MpoHaNa3e y BehuM mporopiyjama KoJi aCUMITOMAaTcKuxX Hocuoua. Ilorpedan
je Behu Opoj ucTpaxkuBama ca BehuMm y3opruma ga O ce HEIBOCMHUCIEHO MOTIHU
MOBE3aTH IMOjeIMHU CYINTUIIOBH U HacTaHak o0OoJbema. ['eHoTHmu3amuja u3onara u3
enuaeMuja OM  CBakako oOJlakmiaiga MJAEHTUUKALW]y TMaTOreHUX CYNTUIIOBA
6nacronucruca (Tan, 2008). Ako ce mornenajy cBa UCTpaKuBamba O MaTOT€HOCTH, MOXKe
Ce 3aKJbYUYHUTH J1a je HajMame jelaH CYNTHUI MOBe3aH ca KIMHUYKUM 00osbemeM (ST1),

nok cy ST2 u ST3 HajBepoBaTHH]je alaTOI€HH CYNTUIIOBU 0JIaCTOLIMCTHCA.
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2.4.2. Undexuuja u 000/beme
2.4.2.1. 'acTpo-uHTecTUHAJIHEe MaHu(ecTanNje

Nako cy npBu nucanu nojaauu o oyacronuctucy crapu suiie o 100 ronuna, ynora
OBOI' MUKPOOpIraHHU3Ma y JbYJICKOM 3/IpaBjby ocTaje HejacHa. Blastocystis je moBesuBaH ca
OpOJHUM OPTraHCKMM U (PYHKIMOHAIHMM TopeMehajuMa JUTECTHBHOT TpakTa, ajlu je
MPHUCYTaH Y CKOPO UCTOM OpOjy acHMITOMATCKHUX ciy4ajeBa. MelyyTum, To He 3HaYH Ja
Blastocystis He y3pokyje obosberme. Ciinuna cutyaija ce cpehe kon Giardia, rae cy
mHore wuHpekuuje acumnromarcke (Tellevik u cap., 2015) mim xom Entamoeba
histolytica, rae je mpoueHar cumnromarckux ciydajeBa Hajsuine 10% (Pritt u Clark,
2008). Behuna o6jaBibeHnx paaoBa mosesyje Blastocystis ca cumnTomuMa, anu To HHUje
yBek ciydaj. Stensvold u Clark (2016) yka3yjy Ha aBe BeoMa BakKHE YMILEHHIIE KOje ce
MOpajy y3eTH y 003up IPWIMKOM TyMauema JHTEepapHHX Mojaaraka: 1) onpehuBame
oaroapajyhe KOHTpOJIHE Tpyle y CNUICMUOJIOIIKAM HCTPOKUBABMMA je H3Y3€THO
npoOJIEeMaTHYHO; 2) TOTOBO je HeMoryhe MCKJbYUUTE OCTalIe €TUOJIONIKE areHCe WU He-

MH(PEKTHUBHE Y3POKE racTpO-WHTECTHHAIHUX TIopeMehaja.

KapakTepuctnyna racTpo-MHTECTHHAIHA MTAaTOJIOTHja j€ HEABOCMUCIEHO MOBE3aHa
ca [PeBHUM MpoTHCTHMA Kao mto cy Giardia, Cryptosporidium u Entamoeba, nox mano
je oKa3za O JTUPEKTHOM IMAaTOJIOIIKOM JejcTBY OnactouucTtrca. daronurosa LPBEHUX
KpBHHUX 3pHama je mo0po mo3HaTa KapaktepucTuka Entamoeba histolytica koja je y
KOpenaiyju ca BHUPYJICHIMJOM; ajld CaMO jellaH pajJ TOBOPH O (arouuTo3u KOJ
6nacronuctuca (Dunn u cap., 1989). Jlo caga HuUCY MIEHTHU(PHUKOBAHU NMPOTEUHH, KAO
HITO Cy TJIMKONPOTEHMHU WM JIEKTHHHU, KOjU OM oMoryhmiu Be3uBame OlacToLUCTHCA 32
enuTen 1peBHor Tpakra, Mehyrum Denoeud u capaguunm (2011) cy npernocraBmim na
Xuapoia3e 0JacTONMCTHCA MOTY TMPOMEHHTH MYKO3HH CJIOj CIy3HHIE JeOenor IpeBa.
Jlanomesuh u capaguuim (1998) nanu cy npukas ciaydaja 11-roronumime 1eBojunIe ca
MATOXMCTOJIOLIKOM JIMjarHO30M YJIIEPO3HOI KOJIUTHCA M Hala3oM OJIacTOLUCTHCA Y
cronmunu. HakoH Tepamuje METPOHHIA30JI0M, Terode cy HecTaie a MOPQOJIOIIKe
MIPOMEHE MYKO3€ Cy c€ MOBYKJIE, IITO UIe Y MPHIIOT TE3H JIa TOCTOjH MOBE3aHOCT m3Mely

I/IH(beI(I_II/IjC, MNaTOXMUCTOJIOIIKOI' U KIIMHUYKOI' Hajla3a.
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Jenan on Hajuemhwx, y JIuTepaTypHd ONHMCAHWX, KIMHUYKHX 3HAKOBA KOI JbYIU
nHpumpanux 6iacrouuctucoM je Cunapom upuraduiaHor kojona (MBC) (Poirier u cap,
2012). 3a To mocToje HajMame ABa pasyiora. JemaH oj HUX je Ja MaIMjeHTH KOjuMa je
JIMjarHOCTHUKOBAH CHHJIPOM HUPHUTAOMITHOT KOJIOHA MpeMa M3BECHUM CTyJHjaMa TOoKa3yjy
Behy crony wHpunupanoctu Onactoumctucom (Giacometti u cap, 1999; Jimenez-
Gonzalez u cap, 2012; Yakoob u cap, 2004, 2010). JIpyru pazmnor je TO IITO CY
CUMITOMH, KOJHU C€ TMPHUIIHCY]y WHQPEKIUjU ca OJACTOLHUCTUCOM BEOMA CIIMYHU OHUM
CUMIITOMHMMA, KOju Kapakrepuiry wusBecHe ¢opme HWbC-a (mujapeja, mospahamse,
abgoMuHamHU OOJIOBM M HAIyTOCT), INTO yKasyje Ha To aa Blastocystis moxxe OutH
HETOCPEHN Y3pPOYHHMK Yy HekuM ciyuajeuma MBC-a wim na ce Mopa yBPCTHTH Y

mrQepeHnrjatHy T1jarHOCTUKY €THOJIOTH]€ OBOT 000Jbemha.

Cunnpom mupuradmiHor konoHa (MBC) je yecTto mpucyTan racTpo-WHTECTUHAIHU
nopemehaj, Kojer KapakTepuily adJOMUHAIHUA 00 ca IMjapejoM W/WUIH KOHCTHIAIIM]OM.
Etnonoruja MBC-a Huje y normyHocTH pasjammeHa. MBC ce wu3BopHO cMatpao
nicuxocomarckum nopemehajem (Levy u cap., 2000), mehyTuM ckopHja HCTpaKHUBambA CY
JI0Ka3ajla XpOHUYHY UMYHY akTuBanujy koj nanujenata ca UBC-om (Liebregts u cap.,
2007). IupextHu ¥ uHAUPEeKTHU TpoukoBH BezaHH 3a MBC y CjeaumeHuM AMepUUKUM
JpxaBaMa n3Hoce oko 30 MuUIMjapAu J1ojlapa Ha TOJUIIKBEM HUBOY, YuHehH OBy GosiecT
HAJCKYIUbUM racTpo-uHtectTuHanHuM nopemehajem y CAJl-y u apyrum pa3BHjEHUM
3emsbama (Hulisz, 2004). 3a pasnuky oJ racTpo-eHTEpUTHCA BUPYCHE WM OaKTepHjCKe
erunonoruje, UBC mosxe Tpajatu mokuBotHO (Lembo u cap., 1996). Tlpeanenna NbC-a
y MOjeITMHAM 3eMJbaMa y pa3Bojy ce kpehe y pacmony 35-43% (Schmulson u cap., 2006;

Quigley u cap., 2006).

[IpucyctBo Onacromuctiuca y opraHu3sMy 0e3 CyMme yKaszyje Ha (eKo-OopajiHy
eKCIo3UIMjy, Ma ce Moxe 3akbyuuTd Aa je MBC BepoBaTHO moBe3aH Oapem ca
(hekaTHOM eKCIIO3MIINjOM, aKo He H ca caMuM OnactoructiucoM. CTynuje CupoBeaeHe Y
EBponu n bnuckom Hctoky cy mokaszane na je ormpuiuke 30-40% WBC manujenara
Hocuotm O6macronuctuca (Boorom u capagauiu, 2008). Stensvold u capaguunu (2009a)

Cy Yy CTyIWjHu, Koja je ykJbyuuBana 126 mojenuHana ciy4yajHO OJa0paHUX M3 OIIIITE
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nomynanuje, JAOKa3ald TpeBajeHlly Onactouuctuca on 19% u curHudukantHy

nose3aHocT ca UbC-om.

PenatuBHa mpeBaneHIIa CHUMIITOMAa Kao IITO Cy aOJOMUHAIHHM OOJ, aujapeja u
KoHCTUNanuja kox uHpeknuja omacronuctucoM U MbC-a mokasyje cClMyHy TEHACHIIH]Y
(Wilson u cap., 2004; Camilleri u cap., 2008). Bucoka mpeBaienuna Blastocystis
nHpeknrja Hau3raen npatu Bucoky mpesaneHiy MbC-a (Hirata u cap., 2007; Boivin,
2001;Lagace-Wiens u cap., 2006;Hungin u cap., 2005;Cruz Licea u cap., 2003;
Guimaraes u cap., 1993). Ilojequnu ayropu 4ak yka3syjy Ha Blastocystis kao aupexTHOr
y3pounnka WMbC-a (Giacometti u cap., 1999;Hussainu cap., 1997). Mebhytum,
HeoJpel)eHOCT MaTOreHOCTH OBOT Mapa3uTa OTEkKaBa HErOBO CHCTEMATCKO ITOBE3UBAIHC

ca oapeheHUM MaTOJIOMIKUM CTAFHEM.

Blastocystis je jeman o HEKOJMKO MHKpPOOpraHHM3ama, KOjU Cy TOBE3MBaHHU ca
cu"apomoM wuputabuwiHor kosoHa (MBC), yxipyuyjyhu u nocr-undpextuBHun WBC
(Collins, 2014; Kennedy u cap., 2014; Beatty u cap., 2014). Poirier u capaguumm (2012)
Cy aHaJIM30M TeHOMa HJCHTU()UKOBAIM pa3IMYUTE TEHE, KOjHU KOAMPAjy XHUApojase
OHOCHO CEpUH M LUCTEWH TNpoTeaze. AyTOpH Cy MpPETHOCTaBWIM Ja Cy YIPaBO TO
¢dakTopu BHpyieHuHuje, koju Mory mHunMparu MBC Tako mTo 10BOjAE A0 MpPOMEHa Y

MYKO3HOM CJIOjy IpeBa.

Kaya u capagaumu (2007) cy U3 MCIUTHBaWkHa WUCKJBYUWUIIUM OHE TAIlMJEHTE KOJ
KOJHX j& OCUM OJIaCTOIMCTHCA JUJarHOCTHKOBAH JOIIl HEKW MAaTOTe€HU Y3pOUHHK. Tako cy
eBalyalliju KJIMHHYKHX CHMIITOMA MOJIBPIJIA caMo OHe marmjente (n=52) ca Blastocystis
MoHOUH(pekujoM. IHTeCTUHANHN CUMIOTOMH (a0oMUHAIHU 00, AMjapeja U HaAyTOCT)
cy 3abenexenu y 88,4% (46/52) cnyudajeBa. AOGOMUHATHU OOJIOBU CYy TMPEJCTaBIbaIU
Hajuenthu cummnroM (76.9%), 3aTum je crienuina nujapeja ca 50%, OMHOCHO HAAYTOCT ca
32,6%. 39 ox 46 naunumjenara mo3uTMBHUX Ha Blastocystis, koju cy mmamu ractpo-
WHTECTHHATHE CHUMIOTOME Cy TOJBPTHYTH HWCHUTHBaKY M HAKOH Tepamnuje
METPOHHA30JI0M. ['acTpOo-MHTECTHHAIHA CHMITOMH Cy HecTanu Koj 36 mamujeHara, a
on 26 mammjeHaTta ca aujapejoM BHUX 24 je moka3ago MoOOoJbIIamke MPU IMOHOBHOM

nperyiey, 0e3 mpucycTBa MapasuTa y CTOJIMIM. AYTOpPHU 3aKjbydyjy Ja ce€ Tracrpo-
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WHTECTUHAIHA CHUMIITOMHU cpehy 4ecTo mpu MH(PEKIHUju OJIacTOHMCTHCOM U J1a C€ OBaj
MHUKPOOpPIraHHW3aM MOKE CMaTpaTH MaTOr€HHWM, HApPOYHUTO aKO CY HCKJbYYEHH OCTaJIH

MIOTEHIINjaJTHU Y3POUHUIIH.

Das u capagaumm (2016) cy NpuMEHOM pa3IMYUTUX AWJalrHOCTHYKHUX METO/AA
(YKJbydyjyhu MOJEKyNIapHY THIW3AlK]y) HUCHUTHBAIN IIOBE3aHOCT OJACTOLMCTHCA H
HErOBUX CYNTHUIIOBA Ca CHHJIPOMOM HPUTAOMIHOI KOJOHA Ha IpyNM MalyjeHara ca
mujarHoctukoBanuM  MBC-om  (n=150) u koutponnoj rtpynu (n=100) 3apaBux
nojenuHana. YKymHo cy uaeHtudukoBamm 65 mzonarta, 50 u3z MBC rpyne u 15 u3
KOHTpoJHe rpyne. OHU cy ycTaHOBUIM J1a je 91% u3onaTa npunajgaio CynTuiy 3, 10K je
npeoctanux 9% wusonara npunagano cyntuny 1. CTaTUCTUYKM 3HayajHa IMOBE3aHOCT je
3anaxkena m3mely Onacrommcruca mu MBC-a, mel)yTum Hujeman CynTHil ce HUje MOTAo

MOBE3aTH Ca HEKUM O] KIIMHUYKUX npe3enTaiyja MbC-a.

Stensvold u capamguumm (2011) cy aujarHoctukoBaam Blastocystis kox 25 on
ykynHo 444 manujeHta ca akyTHoMm aujapejom. I[lpernmen Ha mapasute OOMYHO HUjE
CaCTaBHM JICO JMjarHOCTHYKOT TIOCTYIIKA KOJ aKyTHE JIUjapeje yIpaBo U3 pas3jora IIuTo je
MPUCYCTBO Tapa3uTa yenihe KoJ Mep3uCTeHTHUX JTUjapeja, a caMUM THM He U3HeHalyyje
OBAaKO HMCKa mpeBayieHIa Osactouuctuca. Mehytum, mHTepecaHTHo je na je BehunHa
u3onata mnpunagana cynrtuny 4. OBakaB Haja3 je y CYNPOTHOCTH Ca MPETXOAHUM
pe3yiaTatiMa, Ha OCHOBY KOJjUX Cy aCHMIITOMAaTCKE KOHTPOJIHE TpyIe YIriIaBHOM
KOJIOHH30BaHe OnacronucrtrcuMa cyntunona 3 u 4 (Stensvold u cap., 2009a). Hussein u
capaanuiy (2008) nHarabhajy o mocrojamy MaTOreHMX M amaToreHux BapujaHtd ST3 wu
ST4. Dominguez-Marques u capagaunu (2009) cy ycraHoBwin gomuHanujy ST4
(94,1%) xon marujeHara, KOju Cy MaTHJIA YIJIaBHOM O] aKyTHE aujapeje. 3a pasiiuKy ojl
OCTaJIUX CYNTHIIOBA, KOJU CE YECTO jaBJbhajy KO JbY/IH, TJIABHH pe3epBoap cynTuna 4 jecy

rJIoaapu.

Yakoob u capagnunm (2004) cy y cBOjy CTyadjy YyKbYYMIU YKymHo 150
nanujeHata, 95 ca qujarnozom MbC-a u 55 nojeaunana y konTposnHoj rpynu. [lanujentu
Cy MOJIBPTHYTH KJIMHUYKOM HCITUTHBAKY, KOJOHOCKOIHjH, MIPETJIey JUPEKTHOT pa3Masa

cToyuIe U Kynrype ¢ereca. Jlupekran pazmas cronuiie je Ouo nmo3utuban Ha Blastocystis
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kox 32% (30/95) mauujenara ca MBbC-om, u xox 7% (4/55) npunaaHuka KOHTpOJIHE
rpyme. In vitro xyatypa je Owima mosutuBHa Kox 46% (44/95) cumnroMaTcKHX
nanjeHata u 7% (4/55) kouTponHe Tpyme. HacynpoT oBuUM pesynratuma,
Tungtrongchitr u capaguuim (2004) Hucy nponanun HUKakBy noBe3aHoct MBC-a u

nH(peKIrje 01aCTOMUCTUCOM.

Cryauje Koje TecTHpajy XHIIOTe3y O IoBe3aHocTH Osacronuctuca ca MBC-om
YIJIaBHOM I10J1a3€ O] MPETIOCTABKE, /1a aKo jé MHUKPOOPTaHU3aM IMOBE3aH ca 000JbEHhEeM
Tpebao Ou ma je uwemhu Hanmas koj manujeHara ca cumnromuma MbBC-a. Pesynraru
OBAaKBHX HCTPaXHBamka Cy pAa3JIUYUTH, Ta TPETXOJHO HABEICHH JIOKA3y]y BHIIIY
npeBajeHiy onacromucruca koa MBC nmamnujenara, 10K HEKH pe3yaTaTd rOBOpE Jla Hema
pas3iMKe WM YaK TOBOPE O HUXKOj IMPEBAICHIIM OBOT MHUKPOOPTaHWU3Ma KOJ IalfjeHara
kojuMa je mmjarnoctukoBaH UBC. Tako Krogsgaard u capaganmm (2014) npujaBibyjy
HUXKY TpeBayieHny Onmactouuctuca koj mnamnujenara ca UbBC-om, ox 14,5% (n=189) y
OJIHOCY Ha 31paBy KOHTposiHy rpymy 22% (n=297). Petersen u capaauuiu (2011; 2013)
Cy YCTaHOBWIM CHTHH(DMKaHTHO HWXYy mpeBaieHiy Blastocystis kon mamnujenta ca
XUBIIl-om (5/100) y ogHOCYy Ha 3apaBy KOHTpOsHY Tpyimy (18/96). Leder u capamauim
(2005) cy mocmarpaweMm rpyne onx 2800 uWHAMBHIya YCTAHOBMJIM HPHUCYCTBO
omactouuctuca kon 5,8% acumnromaTckux mojenuHana U 6,7% CUMOTOMATCKHUX
WHIUBHYya. AyTOpH Cy 3aK/bYYHJIM J1a HE TOCTOJU 3HAauyajHa pa3jiuka y TPHUCYCTBY

OyacrorucTrca u3Mel)y CMMITOMaTCKUX M aCUMIITOMATCKUX HOCHIIAIIA.

[Tanjentu ca UbC-oM 06MyHO Npoja3e Kpo3 HU3 AWjarHOCTUYKUX MOCTYyIaKa 1pe
MOCTaBJbakha KOHAUHE JIMjarHo3e. Y TOM Ipoliecy Haia3 0JacTOLMUCTHCA Yy CTOIUIM MOKeE
OUTH pENaTUBHO YECT, WITO IMOTOM YyKa3zyje Ja OBa] MHUKPOOpPraHHW3aM MOXKe OUTH
Y3pOUYHHK O000JhEHa aKO HUCY UIECHTU(DHKOBAHU APYTrU eTHosomKu ¢akropu. Ha Taj
HauuH Blastocystis ce uemrhe nerexryje kox mammjenara ca UbC-om u3 npocror pasiora

HITO Cy AujarHocTuuke uctpare temesbHuje (Stensvold u Clark 2016).

[Toct-undexruan MBC jecre TepmuH, koju onucyje pa3zpoj WBC-a HakoH
TpeTMaHa HW3BECHE WMH(]EKIMje ca HeKMM aHTUMHUKpoOHHM cpeactBoMm (Beatty u cap.,

2014). IToct-undextuBau MbC nomatHo komIunkyje Beh HejacHy Be3y OJacToIMCcTHCA U

39



Tamaw Hlunu Hoxmopcka /lucepmauuja Ilpezneo Jlumepamype

NBC-a, momTo je moryhe 1a je M3BOPHHU €THOJIOMIKUA (aKTOpP CITMMHUHHCAH TEPaIujoM.
Blastocystis koju HUje pearoBao Ha Teparujy, 0CTaje Kao jeIUHH KOjU CE MOKE OKPHBHTH
3a nacranak HWbC-a. Ca gpyre crpane Hemoryhe je y MOTIYHOCTH HWCKJbYYUTH

Blastocystis kao nannmjanxor y3pounuka MbC-a, yak nako BHIIE HUjEe IPUCYTaH.

JenHa on HOBHMjUX TeopHja TOBOPM O OJACTOIMCTUCY Kao MapKepy TacTpo-
MHTECTUHAITHOT 3/paBjba a HE Kao O y3pouHUKYy Oonectu. Scanlan u capamgaumm (2014)
roBOpe O OJIACTOIUCTUCY Kao yoOW4ajeHOM IMpHIaJHUKY MHTECTHHAIHE (piope 3apaBor
YOBEKa, ca KOJOHHU3AIMjOM 3apaBe momynanuje Behom ox 50%. OBa rpyma ayropa je
Takohe omucana AYroTpajHy KOJIOHHU3ALU]y, I/I€ Cy UCTU COjeBU MHUKPOOpraHU3Ma OHIIN
NpUCYTHHU Yy jenHoM nomahuny y nepuony a0 dak 10 roguna. Mako Scanlan u capagauim
(2014) 3axspydyjy JHa pa3HOBpCHM TeHeTcku Bapujeretn Blastocystis sp. wmory
KOJIOHM30BATH 3[paB MHTECTHHAIHU TPAKT YOBEKa 0€3 M3a3uBama CUMIITOMA, IIPeMa OBOj
Tpyny ayTopa yjora 0JacTOUMCTHCA y WHTECTUHAIHOM 3/IpaBJby j€ U J1ajbe OTBOPEHO
nutame. Moryhe je ma je Behuna Blastocystis sp. amaroreHa, a aa BHUPYJICHTHH
NPEICTaBHUIM TpUIaAajy oApel)eHHMM TeHeTCKHMM BapHjeTeTHMMa WM BapHjalujama
yaytap cynrtumnoBa (Tan u cap., 2010; Scanlan, 2012). Moryhu cuenapuo je u na cy
pa3nuyuTe BapHjaHTE OIMOPTYHUCTHYKE Yy pa3IMYUTUM JoMahMHHMMa (MHTEpakluja
TEHOTHUIl X TEHOTHUIN), WIU MOjeWHU (PaKTOpU MOACTUYY HMHULMjAlM]y U HpPOTpecujy

o0osbea (MHTEPaKIIMja FTeHOTUIT X TEHOTHI X CPEANHA).
2.4.2.2. ExcTpa-uHTeCTUHAJIHe MaHudecTanuje

HM3Bemnitaju 0 JepMaTOJIONIKKM MPOMEeHaMa Be3aHuM 3a Blastocystis cy ce mpeu myt
nojaBuiaM noyetkoM 1990-ux roavHa a HaKOH Tora je ycienuo Behu Opoj UCTpakuBamba
Ha oBy Temy (Armentia u cap., 1993; Biedermann u cap., 2002; Gupta u Parsi,
2006;Pasqui u cap., 2004; Micheloud u cap., 2007). Knuauuke cTynuje cy MOTBpPAMIE
II0BE3aHOCT OCHUIA Ha KoM U uHpeknuje 6aacronuctucom (Ozyurt u cap., 2007; Amin u
cap., 2006). Giacometti u capaauuim (2003) cy ycTaHOBWIIM MPHCYCTBO OJIACTOLMCTHCA
y curHu(ukaHTHO Behoj Mepu KoJ MalyjeHaTa ca ajeprujckuM MaHudecTanujama Ha

KOXH.
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Gupta u Parsi (2006) npukasyjy ciy4aj >KeHCKe oco0Oe cTtapocTu 24 ToauHe ca
XPOHUYHOM YPTHKApHUjOM y Tpajamy onl 9 Henesba. [IpBH CHMIITOMH KOJI TAIIAjEHTKUEHC
Cy ce I0jaBIJIM HAKOH y0oJia KoMapana Ha JJOBUM €KCTPEMUTETHMA M Tepamuje KpeMoM
KOja je caapkaBajia HeCTEpOUIHE aHTHHH(IIAMAaTOpHE KOMIIOHEHTE, TaJia je MOCTaB/beHa
WHUIIMjaJIHA AWjarHo3a neiayiautuca. [lanujeHTkuma je uMana UCTOpHjy Oyiare XpoHUYHE
nujapeje. Hakon neraspHe JlabopaTopHjcKe MpeTpare, CBU HaJla3u Cy jOj OWIM ypeaHu
OCHM TIOBHUILIEHOT CEPYMCKOT MMYHOTTIOOYIMHA A U MU3paKEHOT pacta OjacTomucTuca y
Kyntypu (erneca. Hakon Tepanmje OiacTomucTica CUMOTOMH YpTHKapHje Cy HECTallu.
AyTropu yka3yjy Ha 3Hauaj mperjieJa CTOJHIIC KOJ CBUX MAalMjeHaTa ca XPOHUYHOM

YPTHKApUjOM HEO3HATE €THOJIOTH]E.

Katsarou-Katsari u capagaunum (2008) cy mpuka3aim ciy4aj madjeHTa ca akyTHOM
YPTUKapHjoM, KOjy Cy NoBe3alu ca ameOougHOM (opMOM OJIaCTOIMCTHCA CYNTHIA 3.
Bélint u capamguunu (2014) cy peTpoCHeKTUBHOM aHalu30M mojaraka 80 manujeHara
no3utuBHUX Ha Blastocystis ycranoBunu aa je mopen 73,75% mnanumjeHara ca ractpo-
WHTeCTUHATHUM mopeMehajuma, 11,25% mnamujeHara TOKa3WBaJO J€PMATOJOIMIKE
poMeHe. AyTOpyM Ha OCHOBY OBHX IOJaTaka MPENopydyjy Mapa3uTOIOMIKH MpPEriien
CTOJIMLIE KOJ TMalyjeHara ca NpoMeHamMa Ha KOXH, KOjé C€ HEMO3HAaTor IMOpeKa.
Vogelberg u capaguuum (2010) cy AMjarHOCTHKOBAIM HHGEKIH]y O1acTOLHUCTUCOM
cyOTuna 2 KoJ nauujeHTa ca raCTpOMHTECTHHAIHUM nopeMmehajuma U reHepan30BaHOM
XPOHUYHOM YpPTHUKapujoM. YIPKOC Tepanuju OpojHUM aHTUMHMKPOOHHM CpeICTBHMA
racTpO-MHTECTUHAIHN M KyTaHU CUMIITOMH Cy C€ M3HOBA MOjaBJbUBANIN 11OCIIE U3BECHOT
acUMIITOMaTCKor nepuoja. Epanukanuja napasuta 1 KOHauYHa pe3oiylja 3paBCTBEHOT

CTama yclieJuIa jeé HaKOH KOMOMHOBaHe Teparnuje METPOHUIa30JI0M U TapOMOMUITTHOM.

Hekonuko cryauja je onucano peakTUBHU apTPUTHC MOBE3aH ca 0JacTOLMCTUCOM
(Lee, 1991; Lakhanpal u cap., 1991; Kriiger u cap., 1994), meh)ytum nasba uctpaxupama

Ha OBY TCMY HHUCY CIIPOBCIACHA.
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2.4.2.3. T'enercku, MOP(OJOMIKH U OCTAIN (PAKTOPH KOjU YTHUY HA Pa3Boj

uHdexunje u 000/bemHa

Hexka uctpaxuBama cy ce (okycupaia Ha MOBE3aHOCT oJpeheHuX CyNTUIIOBa ca
NBC-oM. YcTaHOBIbEHE CY U3BECHE PA3JIMKE Y AUCTPUOYIINjU CYOTHITIOBA KO/ MMallijeHaTa
ca u 6e3 mujarno3e MBbC-a, anm He MOCTOjM KOH3MCTEHTHOCT y TIOTJIEAY CYNTHIIOBA

nose3anux ca UbC-om.

Dogruman-Al u capamguunu (2009) cy ucnuTuBamy MOABPIIN y30pKe dereca o
105 cumnTOMaTCKUX mamnyjeHata ¥ 96 aCHMNITOMATCKUX TaldjeHaTa KOju Cy YHHHIIH
KOHTPOJIHY Ipyny. CHMIOTOMATCKH MaljeHTH Cy CBPCTAaHH y TpH rpymne: 1) nanujeHtu ca
XPOHUYHOM JIMjapejoM y Tpajamy O]l IB€ U BUIIIE HeZesba; 2) MalUjeHTH ca XPOHUYHOM
unpnamaropaom Oonectu 1peBa (XUBL[), koja objemumyje KpoHoBy Oosect u
yiepo3Hu  konmutuc; 3) mamujeHtn ca WMBC-om koju cy omroeapamm Pome 11
kputepujymy. Kana je 35 nszonara noaspruyro cynrtunusanyju nomohy STS npajmepa,
cyntunoBu 2 u 3 cy npoHaleHM KOA CBHUX Ipyla MangjeHara JOK je cynTum |
JIMjarHOCTUKOBAH CaMO KOJ aCHMIITOMAaTCKe Tpyre. Memane nH(peKuje Cy JeTeKTOBaHe
y rpynu acumnromarckux manujeHta (ST1+ST2) u y rpynu manujeHara ca XpOHHYHOM
arjapejoM (ST2+ST3). Cryauja je mokazana MOBE3aHOCT CYNTHUIIOBA 2 U 3 ca XPOHUYHUM
uHpeKIjaMa U y CHUMITOMAaTCKUM M Y aCHMIITOMAaTCKUM ciydajeBuMa. Hemocrartak
Kopenamnuje u3Mely cynTurnoBa W CHMIITOMa yKa3zyje Ha CHaxHYy yiory Qakropa
nomahnHa Ha ucnosbaBambe cumnToma. Cinnuan GeHomeH je omucan koj E. histolytica,
KOJl KOjeé HWICHTHYaH COj MOXE Y3POKOBATH ACUMITOMATCKY HH(EKIU]y KOJ jelHe
UHIMBUYE U TEIIKO o0osbewme Koi apyre. Haume, renercku daktopu nomahuHa mory
1ojavyaTy NPOAYKLHU]y MPOTEHUHA, KOJU UMaJy yJlory 60pOu mpoTHB MH(EKIM)e, Kao IITO
je TNF-o xoju 10BOIM 10 MCITOJbaBama CUMIITOMa nHekirje y3pounrkoM E. histolytica
(Stanley, 2003). Cnuyan ma6noH youeH je u kox MBbC-a, rae manujeHTu Koju cTBapajy
Bucoke HuBoe TNF-o n Hucke HHMBOe MHTepieykuHa-10, ynHe BehuHy y momynanuju
3axBahenoj UBC-om (van der Veek u cap., 2005). Dogruman-Al u capaguuim (2009) cy
JI0Ka3aJIM MpUCyCTBO CynTHNOBA 2 U 3 Koj nanujeHara ca nujapejom, UbC-om u XHUBILI-

oM, ca Hajsehom mpeBaseHoM cyntuna 3. Ha ocHOBY 0BUX pe3yiTara ayTopH Mpeaiaxy
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MIPUCTYI MPOOJIEMy TTOBE3aHOCTH OBUX 000JhEHa M OJIACTOIIMCTUCA, KOJU CE 3aCHUBA HA

WHTEpaKIHju ToMahuH-y3pOYHUK KOja IOBOAM JI0 HACTaHKA CUMITTOMATCKEe HH(EKIIH]E.

NBC cam mo cebu Tmocemyje pa3HONMKY KIMHHYKY MaHudecranujy, ca
NalyjeHTUMa KOju HMajy Jujapejy, KOHCTHIMALHWjy, WM TaK CMEHUBAakE OBa JIBa
cumnroma (Collins, 2014). Manu je Opoj ucTpakuBama, Koja Cy n3ydyaBajia Be3y usmelhy

Osacrorucrrca u nojeauHux noarpyma MbC-a.

Tan u Suresh (2006b) cy in vitro ucnuruBamem 20 KU30ata, KOjH Cy MOTHLATHA O
JeCeT CHMITOMATCKUX W HCTOr Opoja acHMNITOMATCKUX TNalyjeHara, YCTaHOBHIIU
MPUCYCTBO HEMPABWIHUX M TOJIUMOp(HUX ameOouaHux (OpMHU y CBHUM KylTypama
u30JlaTa W3 CHMIITOMaTCKMX IalldjeHara, JOK KOJ H30JlaTa W3 acCHMITOMATCKHX
naryjeHaTa Hucy youeHe amebouaae ¢popme. JleralbHOM eIeKTPOHCKOM MUKPOCKOITH]OM
y IHTOIUIa3MHU Cy YOYCHE TpaHylie HaJIUK EHAOIIa3MaTCKOM PETHUKYIyMy, IITO je
yKa3uBAJI0 HAa aKTUBHY CHUHTE3y MPOTEHHA. AYTOpH 3aKibydyjy na ameOouiaHa (dopma
MO3K€ OMTH MHIMKATOP MAaTOTEHOCTH OJIacTOLMCTHCA, I TTaKk Mopdororika ¢popMma Koja

JOMPUHOCH ATOT'€HOCTH M Pa3BOjy CUMIITOMA KO/ TTalljeHaTa.

Yakoob wu capagaumm (2010) cy wu3BpIIMAM CYNTUIHM3ALM]y H30J1aTa
OnacronycTUca M3 AcCHUMIITOMAaTCKMX Hocujana u mnanujeHara ca MBC-om y umjoj
KJIMHUYKO] Mpe3eHTauuju je nomunupana avjapeja (MBL[-/1). McnuTano je ykynHo 158
nanujerata ca UbBC-JI cumnromuma u 157 npunannuka kontposHe rpyme. ST1 je 6uo
Hajuemthn Hana3 kox nanujeHata ca MbC-om, nok je ST3 6mo moxajenHako mpUCyTaH y
o0e rpymne ucnuranuka. CiauuyHe pesynrare cy Aoounu U Yan u capagaunu (2006), ca
IPEJOMUHAIM]OM CyNTUIa 1 KOA CUMNTOMATCKuX mnarnujeHara. Koj KoHTposiHe rpyrme
nomuHupao je ST3, kojer je mpatuo ST1. ¥ ucrpaxuBamy Koje Cy CHpoBend Yan u
capagaumy (2007), ST5 koju ykasyje Ha 300HOTCKY TPAaHCMHUCH]y je OMO TPHCYTaH y

MOJIjeIHAK0j cpa3Mepu y KOHTPOJIHO) TpYyIH U rpymnu ca aujarHozom MBC-/1.

Behuna ucrpaxuBama ce poKycrupa Ha MUTaKkE MOBE3aHOCTH MATOJOIIKOT CTamba U
cyntuna OyiacTonucTuca, 0e3 mojataka o Opojy mapasuta Koj HHOUIUPAHUX JbYId
(Stensvold u cap., 2009a; Dominguez-Marquez u cap., 2009; Eroglu u cap., 2009). Ca

Jpyre CTpaHe HEKOJIMKO HCTPakKMBama IMOBE3Y]y TEKUHY KIMHMYKE CIHMKE ca Opojem
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napasuTa Koju Cy JOKa3aHH MHUKPOCKOICKHM mperienoMm croiuue. [IpucycTBo Bumie of
HeT Tapa3uTa Mo BUIHOM I0JbY IPH IpEryiey AMPEKTHUX pa3Mas3a Ha YBEJINYamy OJ
400%, wnu Tpy Tperiieny TpajHUX Ipernapara Mo UMEp3ujoM Ha yBenuuamy on 1000%,
YeCTO Ce MOBEe3Yje ca aKyTHOM IPE3CHTAIjOM racTpo-uHTecTHHaIHIX cumnToma (Kaya

u cap., 2007; Moghaddam u cap., 2005).

Vassalos u capagaumum (2011) cy ucnuTHBamy TOJIBPIVIM CHUMIITOMATCKE |
acuMIiToMaTcke mamnujeHte (n=51) mosuTHBHEe HCKJbyunBo Ha Blastocystis. Y3opke
CTOJIMLIE CY TOJBPIJIM KCEHUYHO] KYJATUBALMJU U CYNTHNU3aUMjU. Y BehnHuU cilydajeBa je
nomuHupao ST3, ca KapakTepUCTUYHHM MOPQOIOIMIKUM CTPyKTypama y KyIaTypu
(BakyosnapHa U ameOoujHa). AyTOpU Cy ONHCAIHM CIIy4a] jeIHOT OJ aCHMITOMATCKHX
nanujeHaTa nHpummupanor ca ST3, Koju je pa3BUO CHUMIITOME HAKOH KPaTKOT BPEMEHCKOT
nepuosia Mo IMOoCTaBJbalkby HWHUIMjaHE AujarHo3e. [Iporpecuja M3 acHMOTOMATCKOT Yy
CUMIITOMATCKO CTame ce MoAydapana ca TPaH3WILHUjOM BaKyoJapHUX Yy amMeOouIHe
dbopme. Ayropu oxpalpyjy Ha Jajbe UCHUTHBAIE YJIOre Pa3IM4UTUX MOP(OIOLUIKUX

BapHjalyja y €THOJIOTHjU CUMITOMATCKIX MH(EKIIH]a.

Crpec, xao (akrtop cpeawHe, JAOBOIU O NMPOMEHE OKCHAAHTHE-aHTHOKCHUIAHTHE
PaBHOTEXKE U LIETYIapHOI UMYHOI OJrOBOpa LITO 3a MOCIEOUIy MMa maja ojgdpamOeHe
ciocobHocTH opranu3ma. Chandramathi u capagaunu (2014) cy nemoncTpupanu epexre
CTpeca Ha MPHJEeMYUBOCT U MMaTOreHOCT Kol nH(pekuja o6mactouuctucom. Wistar rnamone
y3pacta 3 Heles/he Cy CBPCTAIM y YeTHpU Tpyne: 1) KOHTpoiHa rpyma; 2) rpyna ca
UMHAYKOBaHUM cTpecoM; 3) rpyma wuHpuuupana Onacrouuctucom; 4) rpyna ca
MHAYKOBAaHUM cTpecoM HH(puuupaHa OnactoructucoM. Ha ocHOBY Mepema TenecHe
Mace, npahema XeMaTOJIOMKAX U UMYHOJIOIIKHUX MapaMeTapa, ayTopH Cy 3aKJbYUHIIH Ja

Jj€ MaToreHocT 01acTONMCTHCA TT0jayaHa y IPUCYCTBY cTpeca.

2.4.3. I1aTorenesa

'maBHa mpenpeka y HallleM pa3yMeBamy MaTOOHOJIOTHje OJIACTOIMCTUCA jecTe
0JICYCTBO oxaroBapajyher iaboparopujckor mojena. CIpoBeaeHO je MHOMITBO IN Vitro
CTy/Mja Ha pa3HUM >KHBOTU-CKUM BpCTaMa, YKJbY4yjyhu mHamoBe, MHIICBE, 3aMOpIIC U

nwinhe. Y jenHoM on Hajpanujux paznosa, Phillips u Zierdt (1976) cy nokaszamu
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MPUJEMUYUBOCT THOTOOMOTCKUX 3amMopalla HaKOH OpajHE W MHTPAILCKATHE WHOKYJIAIIH]e.
HNudexumja je qoBena 10 aujapeje U XUMEpEMUIHUX MpoMeHa mekyma. Hemro kacHuje
Moe u capagaumu (1997) cy ekcnepumeHTanHo 3apaswin miaige BALB/c mumese.
Wudexnuje cy yrnaBHOM OuIie CIIOHTaHO NpOoJia3uiie, Majia Cy HEKM MUIIEBU TOKAa3HBaIIN
ryOuTaK TelleCHE Mace, a XHMCTOJIONIKM MperJie] je Mmoka3ao HMHpIaMaTopHe OATOBOpE.
bnara mpupona undexnuje Moxke OUTH MOCIEIUIIAa HUCKOI MATOTEHOT IOTEeHIIMjalia
KopuIiheHoT u30J1aTa, OAHOCHO MOTYNHOCTH J1a MUIIIEBU HUCY HAjIOTOIHUjU JoMahuH 3a
Blastocystis. Haume, ucrpaxupama cy nokasania ja 1a00opaTopyjcKi MUIICBH TeHEPATHO
HUCY HOCHOLIM OJIACTOLMCTHUCA, JIOK Cy HAallOBH M >KMBHHA (HApOYUTO MUIMhK) YecTo
unpunupann oBuM mapazutoM (Chen u cap., 1997; Lee u Stenzel, 1999). Kacuuju
panoBu cy ce (hOKycHpalud Ha EKCIIEPUMEHTAIHY WH(EKIHUjy ManoBa W >KUBUHE Kao
MOTCHIIMjaJTHE MoJIesie 3a u3ydaBame narorenese (Hussein u cap., 2008; Iguchi u cap.,
2007; Tanizaki u cap., 2005; Yoshikawa u cap., 2004a). OBe crynuje ykazajie Ha LUCTY
Kao TpaHcMHCUOWIHY (opMmy mapasuTa, OJHOCHO na je 6poj ox 10 mo 100 umctu
J0BOJbaH 3a ycmocraBibambe mHPeknuje (Tanizaki u cap., 2005; Yoshikawa u cap.,
2004a). Yoshikawa u capagaumm (2004a) cy mokaszanu ga Cy WU30JIaTH W3 3amMoplia U
nanoBa nHekTuBHU 3a Wistar marose, ok cy Tanizaki u capanuunu (2005) npukazanu
Jla U30JaTH U3 KOKOILAKa, Mpernenulia U rycaka, Jlako MHGuuupajy nuiauhe. Iguchi u
capangauni (2007) cy tectupanu WHOEKTUBHOCT PA3THMUYUTUX 300HOTCKUX TEHOTHIIOBA
M30JI0BAaHWX M3 YOBEKa Ha maroBuMma W mwmhuma. [lpukazanm cy BapujaOMIHOCT y
MHGEKTUBHOCTH H30jata u3 rnoaapa (ST4) u xusune (ST6). ST3 kao HajBepoBaTHHUjU
XyMaHM M30JaT, HUje Omo crnocob6aH na uH(uuupa nanoe u nwiuhe, 1ok je ST7
nH(QUIEpao caMO XHUBUHY, WITO yKa3yje Ha creuu(UYHOCT npema AoMahMHY OBHX
m3onata. Hussein u capagaumu  (2008) cy wu3onate W3 aCHMITOMATCKUX |
CHUMIITOMATCKUX TallfjeHaTa MOABPIJIM T€HOTUIU3AM]JH U IOTOM Cy MX YNOTpeOmiIu 3a
eKCIIepUMEHTAIHy HH(peKUujy namoBa. M3omatu U3 CHUMOTOMATCKHX MalldjeHaTa cy
WHIYKOBAJI YMEpPEHE JI0 TEIIKe MaTOJIOIKE MTPOMEHe KO HH(PHUIIMPAHUX TMAIloBa, 0K Cy
M30J1aTH M3 aCHMIITOMATCKHUX MallljeHaTa y3poKoBajiu Orary maTtojiorujy. AyTtopu cy
3aksbydniid Aa je ST1 marorenu cyntun (OAroBOpaH 3a MOpPTaNUTET manoBa o1 25%),
1ok mehy cyntunoBuMma 3 U 4 mocroje maToreHe u amnatorese Bapujante. OBO je MpBH

paj Koju yKasyje Ja MmaioByU MOTy OUTH 100ap eKCIiepuMeHTalTHu Moiel. MelytuMm, ako
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ce y3Mmy y 003up pesynrtatu Iguchi-ja u capagauka (2007) o mocrojamy crieupUIHOCTH
npemMa gomahWHY TMOjeIMHHUX  CyOTHIIOBa, MOTYhHOCT TIpUMEHE TamoBa Yy
eKCIepUMEHTATHUM HH(peKuujama Moke Outu orpanuueHa. Haumme, HemocTaTak
MATOJIOMIKKX IPOMEHA KOJI MAIloBa MOXe OWTH MOCIEANIa OTIOPHOCTH Ha KOJIOHU3ALU]Y
a He TocJeauIla armaTtoreHe nmpupoje mapasuta. Jla OM ce HEKH KHUBOTHUECKH MOJIEIN

MPUXBATHO KAO BAJIMJIaH, HEOIIXOIHO je crpoBecTH Behu Opoj ncrpakuBama.

Hekonuko crynuja je ucnutuBaio edekar Omacroructrca Ha henmjcke KyaType
cucapa. Renuje u nu3aTH OJACTOLMCTHCA W30JIOBAHOT M3 ACUMIITOMATCKUX HOCHOLA H
CUMITOMATCKUX TallWjeHaTa Cy WHIYKOBAaJM LUTONATOTeHU edekaT Ha OBapHjalHUM
hemmjama xpuka (CHO: Chinease Hamster Ovary cells), anu ve u na HT-29 nunuju
enutenaux hemuja xonoHa (Walderich u cap., 1998). Long u capamaunm (2001) cy
MOTBPAMJIM Hajla3e MPETXO/HE IPyIe ayTopa, Kao U OJCYCTBO IIUTOMATOreHOT e()eKTa Ha
T-84 nuuuju enurenHux henuja. Melhytum, oBa rpyma ayropa je youwia Aa MpU
MHKyOanuju enutenHux henvja uHuIupaHux OIACTOIMCTHCOM Yy Tpajamy of 24 dyaca,
707131 10 WHAYKIHjEe CTBapama npo-uHpiamaTopHor nurtokuHa IL-8. ¥V panHoj dasu
nHKyOammje (6 JacoBa) je MakK JONIUIO JO CHIKaBama mpoxykmnwje IL-8. Ayropu cy
NPETIIOCTABUIIN MeXaHu3aM y kome Blastocystis moaynupa umyHu oxrosop nomahuHa, a

y paHuM ¢azama nHQEKIMje CMambyje UMYHHU OATOBOP y LIMJbY MPEXKHUBIbaBambha Napa3nuTa.

Puthia u capagaunm (2008) cy y in Vitro crymuju uctpaxkuBamu edekar
Onacroructuca cyotuna 4 Ha MHTeCTHHANHE enuTenHe henuje manosa (nmuauja: 1EC-6).
WznarameM enutenHux henuja OIacTOIMCTUCY je yodeHa OE3KOHTAKTHa aronTo3a.
AyTtopu cy younitu nosehame nepMeadbMIUTETa, i MHXUOUIMja allonTo3e HUje T0Bea
70 To0oJbIIakha CTamba 1Ma Cy ayTOpH 3aKJby4HIIM Ja aronTo3a He Wrpa OUTHY YIOTY y
KOMIIPOMUTOBaY GyHKIIH]je peBHE Oapujepe. Teparnrja METPOHUAA30JIOM j€ TIPEKUHYIIA
nosehame nepmeadunnTeTa, ykazyjyhu Ha HEONXOTHOCT MPHUCYCTBA KUBUX MapazuTa Ja
O6u 10 yommrTe JOUUIO J0 OBakBor mopemehaja. AyTopu cy Takohe MNpeIoKuIn
MexaHuzaMm 1o kojeM IL-8, cexkperoBaH o cTpaHe enmuTenHuX henuja qomahuHa Kao
nocnenuia uHGEKIMje OJacTOIMCTUCOM, Y3POKyje TOTOK HHQamatopHuxX hemmja y
MHTECTUHAIIHY MYKO3Yy, KOje TIOTOM Y3pOKYyjy omrehema TKHBa M racTpo-HHTECTUHAIHE

cMeTwe. Y ucTpaxkuBamwy Iguchi-ja u capagnuka (2009) nokasana je ekcrpecuja IFN-y,
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IL-12 u TNF-a, mTo cyrepumie ga wHEKIHja O0JIaCTOIMCTACOM CTUMYJIHUINE JIOKATHA
nH(IamMaTopHu oAroBOop AoMahnHa, KOjU YKJbY4yje HaKyIlJbalkhe MOHOILMTA/Makpodara,

HK henuja u T henuja.

[{ucTenH nmpoTea3e mapa3suTCKUX MPOTO30a CYy JOKA3aHO YKJbYYCHE Y OpOjHE BaXKHE
ouosomke (yHKIOHMje, Kao ITO Cy WHBa3Wja henwja gomahumHa, n3OeraBame UMYHOT
oarosopa, maroreHe3a u BupyineHnuja (Sajid m McKerrow, 2002). Kao u napyru
npoTo3oanu napasutu Blastocystis canprxu yrinasHoM uctens npotease (Puthia u cap.,
2008). Sio u capamuunu (2006) cy ycraHoBWIHM Ja Cy mporeaze Onmacrommctuca pH
3aBHCHE, W Jia HAjBUINY IMPOTEOJUTHYKY AKTHBHOCT MOKa3yjy npu HeyTrpaiHum pH
Bpeanoctuma. Puthia u capamnunum (2005) cy nokaszanu ga mporeasze OiacTomucTuca
pasrpalyyjy xymanu cexperopuu IgA. Jlumurupamem HHBOa cexperopHor IgA in Vvivo,
mporeaze  OJIACTOIIMCTHCA TIPOMOBHWINY TPEKHUBJhABAKE IMapa3uTa Yy  TacTpo-
UHTECTHHATHOM TpakTy. Reed u capaguuum (1989) cy nokazamu ga martorena E.
histolytica cteapa 10-1000% Buie 1EcTenH mporease on HewHBasuBHe E. dispar. buo
OM KOPUCHO WCHHUTATH pEJaTUBHE HHUBOE IPOTEa3a KOJA Pa3IMYUTHX CYNTHIIOBA, W
VTBPIUTH Ja JIH TOCTOJH CIIMYHA Kopenamnuja u3Mel)y mnpoTea3He aKTHBHOCTH U

Bupynenuyje (Tan, 2008).

Cexkpennja antu-Blastocystis IgA je yecT Hama3 KOA CUMITOMATCKUX, Al HE U KOJ
aCUMIITOMATCKUX ciydajeBa Onactoructo3e (Mahmoud u cap., 2003). OBu pe3ynratu
yKa3zyjy Ja TMapa3uT HajBepoBaTHHje He Hamajga nomahuHa, Beh nomahuH Hamana
napasura, a 000JbEeHEe HacTaje Kao pe3ynraT oJ0paMOeHOr MeXaHu3Ma OJIacTOLHUCTHCA.
OBa Teopuja O6u obOjacHHIA CUTyalUjy y Kojoj cy onapeheHe WHAMBHIYyE HOCHOIU
MHUKpOOpranusMa 0e3 wucrojbaBama cummnToma. In vivo ymora IgA y oxbpanu of
OyacToLKcTUCA je Henmo3HaTa. JIOHTUTyIMHAIHE eMUIEMHOJIOUIKE CTyAuje ca POKycoM
Ha mnep3ucteHuuju Blastocystis mHpeknuja kon mojeaMHama ca celeKTUBHOM IgA
neduurjeHIjoM 61 Morie MoMohH y pacBeTjbaBarmy NaTOreHe3e OBOI MUKPOOPTaHU3Ma

(Tan, 2008).

HcnutuBame y3opaka 6uoricuje koioHa oa nanujeHata ca UbC-om u XUBI-om cy

AOKa3ajla 1a Cy raCTpO-UHTCCTHUHAJIHU CUMIITOMH OBUX 000JbeHa pe3yiTar HpOJIYKI_II/IjC
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cepuH miporeaze (Cenac u cap., 2007). Cepun mpoTease MoCTajy HEYPOJIOIIKHA aKTUBHE
MPU BUCOKUM KOHIIGHTpalujamMa, U Taja y3poKyjy abmomuHaigHe OosioBe, MUIIMhHE
KOHTpaKIMje U CBEONMTH O0y. BUCOKM HUBOM CepuH MpoTease ce He MpOHaNa3e KO

eHTepUTHCa BUpYCHE uiu Oakrepujcke etnomnoruje (Gecse u cap., 2008).

Jloka3aHo je 1a WHBa3MWja emuTeIa OJ CTpaHe y3pOYHHMKA HUje HEONXOHa Ja Ou ce
uHAyKoBao 3amajbeHcku mporec (Berkes u cap., 2003). Blastocystis kao HenHBa3uBHU
MapasuT MOXKE TIOKPEHYTH HH(IAMATOpHY peaklWjy aKTHUBAIMjOM peLenTopa Ha
nopimHu henuje. [lpu mperieny XHCTONOIIKMX Tpernapara LipeBa CBHUmba, Fayer u
capagauny (2014) cy nponanutn Blastocystis npumapro y nymeHy (yriiaBHOM y Be3H ca
JeTIOBUMa CBapeHe XpaHe), MehyTuM y MOjeJMHUM CIy4ajeBUMa Mapa3uT Ce HaJa3huo y
HETOCPeHOj OJIM3MHU enuTena. AyTopy HUCY YOUHIIHM MEHeTpanujy y enuten u lamina
propria. OBa nocmarpama cy norspawin Wang u capagauim (2014a), Koju HUCY YOUMIH
HUKaKBE IaTOJIOIIKE TPOMEHE y XHCTOJOIIKMM IIpernapaTiMa IpeBa CBHba. henuje
OnacTomucTUCa Cy YOUMJIHM Y JIyMUHAJHOM MaTepujaly Wid y ONU3WHH emuTena, 0e3
J0Ka3a 3a aJxe3ujy WiM WHBa3Wjy. lIpmimkoM mocMaTpama XHCTOJOMIKHX Iperapara
Tpeba MMaTH y BUIY Jla TEXHWYKA IPUIIPEMa HajBEPOBATHH]jE ETMMHHHUIIE MYKO3HH CIIO]

KOjU HajBepoBaTHH]je pa3aBaja Blastocystis o ciy3okosxke y in Vivo ycrioBuma.

Dagci u capaguuiu (2002) mak cyrepuily ja je nepMeaOHIHOCT MHTECTHHAIHOT
3una nosehana kox wuHekIMje OIACTOUMCTUCOM U Ja Mapa3uT MOXKE Y3POKOBaTH
omrehemwa upesHor 3uaa. Al-Tawil u capagaunu (1994) onucyjy nHBa3sUBHY UH(PEKLN]Y
OmacTouucTUcoM ca yniepanujama konona. Chandramathi u capanuuim (2010) cy HakoH
BelITayke HMH(EKIMje MaroBa YCTAaHOBWIM J0Ka3e O IOTEHIMjaJHUM OKCHAATUBHUM
omrehewrnMa, Koja cy ce MoIyla Mmpunucaru Onacromuctucy. McrpaxuBame Koje cy
cnpoenu Elwakil u Hewedi (2010) je mokaszamo mga Blastocystis moske wHBagupaTH
lamina propria, cyomyko3y n mumuhau cioj npesa. Li u capagaumm (2013) cy HakoH
unpexkije SPF mnamoBa xymanum wusonarom STI1, ycTaHoBwiIM HH(IAMATOpHY
UHQUITpanHjy, oUTyOJbUBakbe MYKO3HOT clioja ¥ uWHBa3ujy lamina propria. HaBenena
HUCTpakMBama CYrepuWIlly Ja y H3BECHHM ciydajeBuma Blastocystis moxe wmaru
WMHBA3UBHY NPUPOJY, allu Tek Oyayha ucrpaxuBama KOJA JbYId, MOPajy MOTBPIUTH OBE

nonatke (Roberts u cap, 2014).
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OcuM WHTECTHHAIIHUX ONHCAaHU CYy W EKCTpa-MHTCCTHHATHH CHMITOMH
omacrorucrose. Katsarou-Katsari u capagauiu (2008) cy moBesanu amebounny hopmy
onmactonuctuca (ST3) ca akyTHOM YpPTHUKAPUjOM U TMPEAJIOKUIH HEKOIUKO TeopHja O
ToMe Kako Blastocystis moxe y3pokoBaTH KyTaHe CHUMIITOME. JelHa O] Teopuja je
nopemehaj MMyHOJIOIIKE XOMEOCTa3e HAKOH IOKPETama MH(IAMATOPHOT OJroBOpa O
cTpaHe noMahuHa Kao peakiifje Ha MPUCycTBo amebouaHe popme napasurta. Kao moryhu
AQHTUTCHU TOMHIbY CE€ YIJbEHM XHJPATH MOBPIIMHCKOT OMOTaya OJIACTOLMCTHCA, KOjH
JIOBOJIE 10 TIOKpeTama nH(amaTopHe peakmuje. UMyHornooynuan kiace E Takohe mory
OMTH MEIUjaTOpH KOJ ypTUKapHja, ¥ TO KPO3 aKTUBALIM]Y U JETPaHyJaIli]y MacTOIUTa U
nocneanuHo ociobahame mMeaujaropa nnpaamanuje. Mehytum, oAroBop Ha MUTAKE KOjU
MEXaHU3MH TauyHO YUYECTBYjy y HACTaHKY KOXXHUX CHMITOMAa joIl YBEK HHUjEe Yy
NOTHYHOCTH jacaH. Mnentudukanuja Blastocystis cnienuduunnx IgE xon nanmjenara ca
ypTukapujama Ou Ouia o1 KOpuUcTH y neduHHCcalky MexaHu3ama nmoMohy Kojux mnapasuT

y3pOKYje OBe Jie3uje.
2.4.4. Tepanuja

300r KOHTpaBEep3HE NATOrCHE3e W CIIOHTAHOT HECTaHKa CHUMIITOMA, Tepamuja
0J1acTOIMCTO3€ Ce MpeNnKcyje YrJIaBHOM Yy OHMM Cly4dajeBUMa KaJla Cy UCKIJbYYEHH CBH
octanu eTrojoumku gaxropu. Mako je MeTpoHnaa30m ek nu3dopa y Tepanuju uHpekImje
0JIaCTOLIMCTUCOM, CBE j€ BHUIIIE MOJaTaka KOju roBOpe J1a METPOHUAA30Jl HUje epuKacaH
Oam y cBakoj npwinny. [Ipema noganuma y mutepaTypu ehUKacHOCT METPOHHIA30J1a Ce

kpehe usmelhy 0% u 100% (Stensvold u cap., 2010).

Hako jom yBek HHUje y MOTIIYHOCTH pa3jalimeHo, Mmehy daxTope Koju Mory
yTUIIATH Ha e(UKACHOCT Teparnuje CIajgajy WHTEH3UTET WH(EKIHje, TPUCYCTBO
MopdonomKuX (GOPMH PE3UCTEHTHUX HAa METPOHHIIA30JI, CTBAPAE PE3UCTEHIINjE KPO3
TEHETCKE MyTalljeé WIM CYNTUI 3aBUCHE BapHjalMje OTIOPHOCTH Ha TeparujckKa

cpenctra (Tan, 2010).

Kao antepnatuBe MeTpoHWAa3ony, Hajuelnhe ce MPEemucyjy KOTPHUMOKCA30l H
MMapoOMOMMIINH, Maja je omucaHa BapujadunHa eukacHoct (Moghaddam u cap., 2005;

Ok u cap., 1999), omHOCHO pe3uCTEHIMja ¥ Y KIMHUYKKM U y cTyaujama in vitro (Tan,
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2008). Mehy Tepanmjcka cpencTpa Koja cy NpuMemeHa ca BaprjaduiaHoM edukacHomhy,
Crazajy jOJOKBUHOJ, THHHUIA30Jl, HUTa30KCAHWJ, KETOKOHA301 W opHuaaszon. Ilpema
HEKHM ayTOpHMa CHMIITOMH HECTajy Kao IMOCJIEIUIa CEKYHJapHE epajuKalije HEKOT
HENPENOo3HATOr y3pOUYHHKA, a HE Kao Mocienuia crenuduyuHe Tepamnuje 0JacTorucTuca

(Markell u Udkow, 1986; Sohail u Fischer, 2005).

Dunn wu capagaunu (2012) cy pa3Bwid METPOHUIA30J] PE3UCTEHTAH COj
Onacromuctuca cynTui 4 y yciaoBuma In VItro, 0k jacHW J0Ka3u HE MOCTOje O pa3Bojy
pesucrenimje in Vivo. Stensvold u capanuuiu (2010) cmaTpajy aa je HEyCIex Teparuje
OnacrommcTuca mpe mocienuia ciiade ePUKaCHOCTH aHTUMHUKPOOHHX JIEKOBA HETO
pas3Boja pesucteHyje. Ayropu ymyhyjy Ha MOJIEKyJapHY aHaIM3y Pa3HHX HW30JaTa y
WY HICHTU(UKANMje TeHAa IMMOTSHIMjaJIHO OJrOBOPHUX 3a Pa3BOj pe3WCTEHIHUje. Y
MOjeIMHUM CllydajeBMMa Op3a pemH(eKIja U3 u3Bopa Kao IITO jeé OKOJIHMHA, OJHOCHO
MOCPEACTBOM KOHTAKTa ca IPyruM HHOHUIMPAHUM 0cobama Miln KHUBOTHEaMa (Stensvold
u cap., 2009b; Parkar u cap., 2007) ce Moke OKapakTepHcaTH Kao He-e(hUKaCHOCT
Tepanuje. JMCKpUMUHATOpPHA MOJIEKYJIapHa aHaim3a OW omoryhmia OoJbM YBHI Y
MexaHu3Me OOHaBibama WH(pEKuuje, peuH(eKnrje U TPAHCMUCHOHE JIWHAMHKE

(Stensvold u cap., 2010).

300r cBe Behe 3a0pHHYTOCTH OKO PE3UCTEHIIMjE€ MUKpPOOpPTaHM3aMa Ha Pa3uuuTe
AHTUMUKPOOHE TepamneyThke, CBe Cy uentha UCTpakuBama 0 €(PUKACHOCTH PA3TUIUTHX
antepHaTHBHMX cpenactaBa. Bremer Christensen u capaguuim (2015) cy in vitro
UCTIMTHBAKEM TIPHUIIPaBaka o1 21 paznuuure OMJbKE, YCTAaHOBHIN CUTHU()UKAHTHY aHTH-
Blastocystis akTHBHOCT KOJI IPHMEHE €TAHOJICKHUX EKCTpaKaTa IIeCT Pa3IHuyMTUX OUsbaka.
Mallotus  oppositifolius  je mokasuBao  aHTH-OJIACTOIMCTUCAKTUBHOCT  CIIMYHY
METPOHHIA30]ly, KOJjU je pedepeHTHH aHTU-TipoTro3oanHu Jjek. Abdel-Hafeez wu
capagauny (2015) cy mokaszamu in Vivo aHTu-mpoTo3oanHu edekar Oemor syka (Allium
sativum) wu hymoOupa (Zingiber officinale) na wMumeBuMa exkcnepUMeHTaTHO

MHOUIIPaHUM OJIACTOIMCTUCOM.
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2.5.300HOTCKH ITIOTEHIUJAJI

2.5.1. IlpucycTBo OJIACTOHHCTHCA KOJ PAa3JIHYUTHX KUBOTHHCKUX BpCTa U

NOTEHIUjaJTHM YTHLA] Ha 31paB/be JbyIH

Jeman on mpBUX pazoBa KOjU Cy KOHTAKT ca >KMBOTHI-AMa IIOBE3aJIH ca
OstactorucTo3oM Jbyau o0jaBwim cy Rajah Salim u capagaumm 1999. ronune. Ayropu cy
UCTIMTAJH J1a JIU Cy JbY/IU KOjH Cy y KOHTaKTy ca XKMBOTHIbAMa M3JIO’KEHH BeheM pHU3HKy
3a HacTaHak mHQpeknuje o6macronuctucoM. [IpeBanenna mapasura je yrBpheHa Koj aBe
rpyme nojenuHana: 1) rpymna pajHUKa y KOHTAKTy ca KUBOTHE-AMa; 2) rpyna 3ApaBuX
nojeanHana 06e3 KOHTakTa ca xuBoTumama. [Ipernenano je 105 nHanBUAYa HUX y30paka
U3 TpBe Tpyle, KOjy Cy YMHWIM PAJHUIM Yy KOHTAKTy Ca >KUBOTHEH-aMa U3 jelHe
UCTPaXMBAYKE YCTAaHOBE, JIOKATHOT 300-BpTa W KiaHune. [pyry rpymy HCIHTaHUKA
(koHTpONHY Tpymy) uuHWIO je 163 mojenunna u3 ypbane cpenuHe 0e3 KOHTAaKTa ca
uBoThmama. In Vitro kynTuBaimja je mokasana npeBajieHiy Onacrouucrica ox 41% y
TPYyIH Koja je Omiia y KOHTAaKTY ca )KHUBOTHIbaMa, JIOK j€ MpeBaJIeHla y KOHTPOJIHO] TPYIH
n3Hocuna 17%. Craructruku 3an4ajaa pasnuka (P = 0.0000313) ykasyje nma cy Jbynw,
KOjU Cy y OJHMCKOM KOHTaKTy ca >KHBOTHIaMa HM3JI0KEHH BeheM pH3HKY 3a HacTaHak

uH}eKIHje 6I1aCTOUCTUCOM.

VY OpojHUM MapasUTOJOIIKAM HCTpaXKMBakbuUMa wHpoM cBera, Blastocystis
MpeACTaB/ba CBE yUeCTaIlju HaJla3 y MaTepHjaly MOPEKIOM OJ1 JbYAU W/WIIN KUBOTHHHA.
Ja 5mu je TO pe3yaTaT mopacTta HWHIUACHIE OJacTOIMCTO3€ WIM € TMOCIeAunIa
noOoJblllakha JIMjarHOCTUYKUX TPOLEAypa, 3a caja ocTaje HejacHo. MehyTuMm, ako ce
y3My Yy 003Up TpPEeHJOBM I100aIu3aluje, CBETCKe TProBHHE, JOCTYIMHOCTH IMyTOBama U
pacT morynaiuje Jbyad u 0poja JKUBOTUHA, OJTHOCHO UCTOPHJCKH U TPEHYTHHU TOJIAllU O
eMUJEMHUOJIOTHjU OJIACTOIIMCTHCA, PA3yMJBUMBO j€ TOCMaTpaTH OJacTOIIMCTO3y Kao
youkBuTapHy 300H03y (Vassalos u cap., 2008). IlpaBu Hampenak y pa3ymeBamy
300HOTCKOT' KapakTepa OJacTOLMCTHCA JIOHEeNa je MpHUMEHa MOJEKyJIapHUX MeToja
IMjarHOCTHKe. MoJleKyiapHa THjarHOCTHKA 3a ca/ia MPEICTaBJbha jeIMHU BalTHIaH HAuuH
pacBeT/paBamba 300HOTCKE TpPAaHCMHCHje OBOT MHKpoopranuzma. Huz ayropa je

MOJIEKYJIapHO] KapaKTepHu3alWju IOJBpPrao H3ojare M3 MHomTBa JomahuHa. Ocum
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JbYACKUX H30jaTa, U3y4aBaHHM Cy M30JaTH M3 OpOJHHX APYTrUX cucapa, BOAO3EMalla,
penTuiia, nTuna U aprponoga. Kao u xoa octanux ouMka OJacTOLUUCTHCA, KA0 MITO Cy
MopdoJoTHja WM TMAaTOTeHH 3Hayaj, KOHTPOBEp3€ OKO 300HOTCKOT MOTEHLHUjala Cy

OpojHe.

Abe u capagaumu (2002) cy mpeBaneHIy OJIacTOIMCTHCA YTBPAWIN JHUPEKTHUM
MIPETJIeIOM WU KyJATHBAIMjoM (heKaTHOT MaTepujana ToBeaa, CBHbA, Maca, pa3sInIuTHX
BpCTa U3 300-BpTa (MpuMaTa, KapHUBOpPa, XepOuBopa, ¢azana u nataka). dewec roena u
CBHUIbA j€ Y30PKOBaH IO METOAY ciy4ajHor mu3bopa ca 11, ogHocHO 12 KOMepIMjaHUX
dapmu ca Tepuropuje 3amagHOr JamaHa. Y3opmum Qemeca maca Cy NOTHIATH W3
npuxBaTHIMIITA 32 1ce u3 Ocake, TOK Cy KHBOTHUEE M3 300JI0MIKMX BPTOBA M3a0paHe
Tako Ja ce Moryia HCKbY4uTH MoryhHocT MelycoOne Tpancmucuje. IIpeBanenua je
BapHpaja y 3Ha4ajHOj] MEpU KOJ Pa3IMYUTHX Ipyla KUBOTHHA. HajBulla mpeBasneHIa je
yCTaHOBJbEHA KO (papMCKHX KUBOTHHA, U TO 0] 95% (58/61) xox cBuma u 71% (39/55)
KoJ roBena. MIHTepecaHTHO, CBU y30puu Qereca maca cy Ownn HeraTuBHHU. [IpeBaneHia
KOJI ’KMBOTH-A U3 300-BpTa ce Kperana ox 85% (29/34) xox npumata, ipeko 80% (8/10)
kop (azana u 56% (9/16) kon maraka, 10K OJaCTOUCTUC HUje OMO JOKa3aH KOJ pa3HUX
KapHMBOpa U XxepOuBopa. IlomTo cy u3omaTH M3 KUBOTUHA MOP(OJOIIKA HE MOTY
pa3NMKOBaTH O] W30JlaTa W3 JbYIH, ayTOpW YKa3zyjy Ha HEONXOJHOCT MOJIEKYJIapHe
aHaM3e y IUJby pacBeT/baBamba 300HOTCKOT MOTEHIIMjajla M €THOJIOIIKOT 3Hayaja OBUX
n3zonata. Abe u capaanuum (2003a,0,1) Cy M3BPIIWIM T€HETCKY KapaKTepHu3alujy
n3osiata 0J1acTOLMCTHCA U3 TOBE/A, CBUbA, IpUMaTa u nTuna, npumeHoM PCR metoze ca
cyntun crneurduynum mnpajmepuma, kao 1 RFLP ananmusom SSUrDNA rena. ¥V tom
HCTPAXHBAKY CY JI0OKa3aJM T€HETCKY CIMYHOCT OBHX M30JIaTa ca XyMaHUM H30JIaTHMa.
Mehytum, mpema ayropuma, pe3ylTaTH Cy yKa3ajd caMO Ha CpPOJHOCT XyMaHHX H
KUBOTHECKMX HM30J1aTa, alld He M Ha 300HOTCKU MOTEHLHMjal. YTNpaBo U3 TOT pasiora
ayTOpH Cy W3BPUIMJIM KOMIUIETHO CEKBEHIMpame ©  (DUIOTCHETCKYy aHalu3y
KUBOTHUILCKUX m30yata (Abe, 2004). dunoreHercka aHanusa je yTBpamia jga ce 19
UCIHUTAaHUX M30jaTa Mory kinacu¢ukoBatu y cepam rpyna (I-VID): I'pyny I cy unamnmm
W30JIaTH U3 JbY/AH, IpUMaTa, TOBea, CBUba U ntulla; ['pyny Il cy unHuIM n3onatu jbyau
n npuMmara; ['pyny III m3onatu w3 spynu, roeepa u cuma; ['pyny IV uzonatu us

IpuMara, NTuna 1 rogapa; I'pyny V n3onmaty U3 ropeaa u cBuma; 10K cy y I'pyne VI u
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VII cBpcTanu JbyaCcKH U NITUYXjU K301aTH. Ha OCHOBY OBHIX pe3yiaTaTa ce J1a 3aKJbyunuTH
na BehMHa >KMBOTHUIGCKMX H30JaTa TOCEAyje 300HOTCKM MOTEHLHWjal WIH YKPIITEHY

TpancMucHOMITHOCT 3Mel)y xereponoraux gomahuna.

Thathaisong u capagaunm (2003) u3BemTaBajy 0 TEHETCKOj CPOJTHOCTH M30JIaTa U3
JbyIU, CBUIbA MU KOWa. Ayropu cy cekBeHupameM nena SSUrRNA rena u
¢buorenerckom ananuzoM Blastocystis uzonata u3 oBa Tpu gomahuHa yCTaHOBHIIM J1a CY
M30JIaTH U3 CBHIbA U KOWA y OJHMCKOM CPOJCTBY Ca M30JaTHMa MOPEKIOM Off JbYAH, ca
noaynapHomhy ox 92, omHocHo 94%. Ha ocHOBY pesynrara ayTopu ykasyjy Ha
300HOTCKH moTeHIMjan Onacroructuca. Noél u capaguumm (2005) cy anammsupanu
komiuteTHe cekBenile SSUrRNA rena ox 12 Blastocystis u3onara u3 yoBeka, marosa u
pentuina. [lapasut cy Omim KynTHBHCAHU M Y aKCEHUYHUM KyaTypama, 0e3 mpucycrsa
APYTrUX MHUKPOOpPraHu3aMa. YTPKOC MOP(OIIOMIKOj CIMYHOCTH Y KYIATYPH, CEKBEHIIE
reHoMa Cy MOKa3uBalie 3HayajHy T'€HETCKY pas3HojukocT. Behuna uzonata ce moria
OKapaKTepucaTH Kao 300HOTCKa. AyYTOPH Cy OCHOBAaHO NPEJIOKWIA MOTYRHOCT
TpaHCMHUCHj€ OJIACTOLMCTHCA Ha pelaljamMa XUBOTHHA-KUBOTHIHA, YOBEK-KHBOTHIHA,
OJTHOCHO XHMBOTHH-a-40BeK. MelyTum, ympaBo 300r uaeHTH(HKanUje BEIUKOr Opoja
300HOTCKHX H30J1aTa, TEIIKO je TauHO OJIPeIUTH M3BOPHOT AoMahuHa M TPaHCMHUCHOHY
pyTy ozapeheHor wuzonata. 300r HEIOCIETHOCTH y HOMEHKJIATYpH M Pa3IHUYUTHX
KIacuukalMja Ha TEHOTUIIOBE, Tpyle, MOArpyrne, cyoTumoBe wurta., Stensvold u
capagaunm (2007) cy TpeayIoKWIN Jla C€ CBE BPCTE M30JIOBAaHE W3 NTHUIA WM CUCapa,
ykibydyjyhu Blastocystis hominis, umenyjy kao Blastocystis sp., a na Taj Ha3uB mpaTtu
o3Haka cyoruma ,,ST* ca oxpehenum OpojeM y 3aBHCHOCTH KOjeM CYOTHUIly BpcCTa
npunana (mpumep: ST1, ST3, STS utn.). OBy HOMeHKIATypy je mpuxBaTwia BehuHa

HCTpa’KMuBaya.

Parkar u capagaunm (2007) cy TUPEKTHOM KapaKTepU3alKjoM OJacTOIMCTHCA W3
(dekamHOr MaTepHujana MOKYIMIAIH Ja JOKaXy 300HOTCKM TMOTEHIMjaJl OBOT Iapa3uTa.
HcnutrBamy Cy MOABPIIIM y30pKe (ereca o1 HeKOIMKO BpcTa Maiux Topoapa (Dasyurus
geoffroii, Bettongia penicillata, Isoodon obesulus, Trichosurus vulpecula) ca teputopuje
3anaaHe AycTpanuje. Y30pIM cy NpUKYIUbeHH U o] npumara (Papio hamadryas, Varecia

variegatus, Macaca nigra, Colobus guereza, Pongo pygmaeus abelii, Lemur catta, Ateles
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geoffroyi, Cercopithecus aethiops, Nomascus leucogenys) u3 3oomomkor Bpta y Ilepty
(Ayctpanuja) 1 BUXOBHX uyBapa (pagHuKa y 300 BpTy). Hamame, y3opuu demeca cy
npukymbern o turpa (Panthera tigris sumatrae), nocopora (Ceratotherium simum
simum) u mauke pudosioBia (Prionailurus viverrinus), Takohe U3 MOMEHYTOr 300 BpTa.
VY3opuu (ereca nomahux maca u Madaka Cy CaKyIlJbCHH M3 BETEPUHAPCKH KIMHUKA H
a3wia 3a XUBOTHIE Ca TepUTOpHje 3amagHe Aycrtpanuje. [103uTHBHH y30pHH CTOIUIA
Jbynu Ha Blastocystis cy mpukynsbeHM M3 JIOKQIHUX MEAMIMHCKUX JUjarHOCTUYKHX
nabopaTtopuja. Y HCTpaxKHBame Cy OWiia yKJbY4eHa M JIBa y30pKa CTOJUIE JbYAU U TPH
y30pKka ereca mnaca ca noapy4dja Tajmanma rae je 0JacTOIMCTO3a CHIEMCKH MPUCYTHA
KOJI JbyJIM U J)KUBOTHHA. Y30puu cy nperienanun PCR meromom, nupekTHo u3 ¢ereca u
HaKOH IN Vitro nponaramuje y Jones-oBoj moio3u (Jones, 1946). Ayropu cy IpUMEHUIN
,hested PCR* peakiujy y muspy ammmudukanuje 1100 6 pernona SSU rDNA. Kopuctu
oM cy JBa cera mpajMepa koje cy ommcanu Clark (1997), omxocno Bohm-Gloning
capagauiy (1997). Jlobujenn crnenuuUHU aMIUIMKOHU CY TOTOM CEKBEHIUPAHU U
¢unorenerckku ananmusupanu. On ykynmHo 64 y3opka, 12 (19%) je Omio ycrmemHo
KyJATHBHCaHO y ycioBuma in vitro. Ilpumenom PCR wmerone nupekTHo U3 y3opaka
dereca, 35% (37/107) y3opaka je 6uino mosutuBHO Ha Blastocystis. Ox 64 y3opka koju
kyntuBucanu 27 (42%) je 6uno nmo3utuBHO mpumMeHoM PCR mMeTtone. AyTopy OCHM HITO
cy nokaszanu Buiny ocersbBocT PCR Mertome y omHocy Ha in VItro xyaTtusaimjy,
J0Ka3anu ¢y U npedepeHlrjalHd pacT IMOjeAMHUX CyOTHIoBa y in Vitro ycimoBuMa,
OJTHOCHO HJECHTU(HUKOBAIM Cy U3BECTaH Opoj M30i1aTa, KOJU MOTY HMMaTH 300HOTCKH
3Hayaj. CBa 4eTUpU y30pKa CTOJMIE OJ 4YyBapa U3 300-BpTa Cy OuJia MO3UTHBHA Ha
Blastocystis. /IBa y3opka cy CEKBEHIIMpaHa U OKapaKTepHcaHa Kao CIMYHA M30JIaTHMa U3
npumara, a npunaganu cy cynruny 1. Iloctoje u3Bemrajy koju roBope o OJIUCKOM
KOHTAKTy JbyIU U KMBOTHHa Kao (PakTopy pH3HMKa y TPaHCMHUCHjH OJIacTOLMCTHCA
(Rajah Salim u cap., 1999; Abe u cap., 2002), mrto cy notBpauau u Parkar u capagnumm
y cBoM paxy. OHU Cy Takol)e YCTaHOBHIIM T€HETCKY CPOJIHOCT jeTHOT JbYJCKOT U rceher
n3onata u3 TajiaHACKOT pypalHOT Haceka, HAaMMe 00a M30J1aTa Cy MpHIagaia CynTHITY
5. Takohe, 0BO UCTpakuBame je MPBO KOje je onucano MHPEKIHUjy YoBeKa CynTHIIOM 6.
AyTOopH Cy J0Ka3any reHeTCKy IMOIyJapHOCT M30jaTa U3 YoBeka u Topbapa Trichosurus

vulpecula, a oBa 1Ba u307aTa Cy ce MOKa3ald MICHTHYHHM Ca M30JaTHMa W3 MaloBa u3
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Cunramypa u 4JoBeka W3 Jamana. AyTopu roBope O celaaM H3ojaTa CherudUuIHuX 3a
nomahnHa mMTO ce MoAyaapa ca UCTpakuBamuMma octainux ayropa (Yoshikawa wu cap.,

1996, 1998; Clark, 1997; Snowden u cap., 2000; Arisue u cap., 2003; Noel u cap., 2005).

UctpaxuBamwa cy wusonare Blastocystis sp. cyntum S5 mnoBe3uBaiu camo ca
cBUBbaMa, roBeauMa u npumatuma (Tabena 3.). Yan u capaauuim (2007) y cBoM pany
OIUCYjy TpH ciydaja Onactorucrose Jpyau. [Ipumenom cenam STS mpajmepa noxazanu
nH(]EKIHjy cyOTUIIOM 5 KOJI JiBa MOjEIUHIIA, U MEIIaHy UH(MEKIU]y CynTUIoBUMa 3 U 5
KOJI jeJTHOT TaiyjeHTa. MoJieKyJIapHOM aHaJIM30M je TI0OKa3aH CYNTHI 5 u KoJ 16 u3onara
U3 CBHIA M3 HCTOT PYPaTHOT MOJpydja M3 KOjer Cy BOIMIN IOPEKIO TO3UTHBHH
nanujeatd. Ayropu cy RFLP anamu3om ynorpeOom JBe pEeCTpHKTHBHE €HIOHYKJIEas3e
(Hinfl and Rsal) nokaszanu uwaentuune wid ciuune RFLP oGpaciie kKon JbyACKHX H
CBUICKMX H30JIaTa, OCUM KOJ MalljeHTa ca MEIIaHOM HH(EKIHjoM. AyTOpU CBOjUM

pe3yaTaTtuma MOoTKpPeIsbyjy MOryhHOCT 300HOTCKOT OTEHIM]jala CynTuna 5.

Belleza u capamgaunu (2016) cy aHanu3om y3opaka cronune 1271 nojenunna u 145
maca w3 ypOaHe 3ajenHulle TiaBHOr Tpaga Pununmaa, Manwie usmel)y ocranor
yCTaHOBWIM TpeBaieHly cynrtuna 5 ox 4,1% xox smynu u 13% xon maca. Osman u
capaanuiy (2015) ananuzom y3opaka ¢erneca 116 naca, kyhHux jpyoumana ca nojapydja
JInona (®paHirycka), Cy J0Ka3ajad MPUCYCTBO mapasuta Blastocystis camo xox uetrpu
nca (3,4%). Ayropu cy wuaeHtuduxkoBam ST2 Koju je dYeCcT KOJI pPa3IUUUTHX
KUBOTUICKUX BpcTa, 1 ST10 koju ce cpehe yenrhe kox mpexkuBapa. AyTopu 3aKJbyqyjy
Jla TICH UTPajy 3aHEMapJbHUBY YJIOTY Ka0 300HOTCKH Pe3epBOapH, MOMITO MTPeMa lBUXOBUM
pe3yaTaTiMa OHH He TIpejicTaBsbajy npupoane nomahune Blastocystis sp.

Tabena 3. JTuctpubynyja CynTUIIoBa 0JIaCTOI[MCTHCA KO pa3nnuutux gomahinHa (mpema Parkar u cap.,
2007)

Blastocystis sp. cynTunosu

h
HAomahun ST8 ST9 ST10

Ipumartu

CBume

I'oBena

Komwu, OBuie, Ilcu
I'nopapu, Top6apu X

HTuue

j[)y)]n X X X X X X X X
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Yoshikawa u capagaunu (2009) cy y muby HCOUTHBama MOTyhe 300HOTCKE
TPaHCMHUCH]j€ yITOPEIUIIN CYITUIIOBE U ceKBeHIle Blastocystis uzonara us aeie ca ractpo-
MHTECTHHATHUM cumnTomuma u3 Katmanmya (Heman) u nokamHux pe3yc majmyna. Koj
nere je yrBphena mpeaneHmna ox 25,6% (21/82), nok je ceux 10 y3opaka om pesyc
MajMyHa Owiao mo3utmBHO Ha Blastocystis. Tunmszammja momohy STS mpajmepa je
nokaszana cynrumnose ST1 (20%), ST2 (20%) u ST3 (60%) xon meue, 10K je KOJ Cy KOJ
majmyHa omnu npucytau ST1 (50%) u ST2 (70%) nok ST3 Huje nokaszan. Jenan uzomnar
U3 MajMyHa HHj€ OAroBapao HUTH jJEJHOM O] CeJaM HMCIUTHBAHMX CYNTHIOBa. Buma
npeBajieHna ST2 koX JjbyaM W MajMyHa je NPETHOCTaBWIIA XUIIOTE3Y O TOTCHIIjaTHO]
Tpancmucuju Blastocystis undekuunja Ha penauuju 4oBek-majMyH. CekBeHuupame SSU
rRNA rena je mpuka3ano WICHTUYHE CEKBEHIIC JbYJICKUX U JKUBOTHUILCKUX H30JIaTa, M

TaKO MPYKHUIIO0 MOJIEKYJApHU JI0Ka3 O 300HOTCKOj TPAHCMUCH]H.

U cBom wuctpaxuBamy 2010. romune Parkar m capamHunm cy MoJsieKyiIapHO]
KapakTepusaluju noaspriu Blastocystis nzonare u3 )UBOTHIA M3 300JI0MIKAX BPTOBA U
BUXOBUX YyBapa W Tpu 300-Bpra m3 Aycrpammje (Ilepr, MenOypH, npexarpabe
Menbypna-Werribee), OZHOCHO #3 300-BpToBa U3 Awmcreprama (XonaHauja) u
AntBepnena (benruja). Y uctpaxuBame Cy YKJbYUEHH U Y30pLU HOPEKIOM oA kupada u
CJIOHOBA. Y30pIH CTOJIMIE U AHKETHM MOJAALM Cy NMPUKYIJbEHU U 011 22 10jeilnHIa, KOjU
HUCY MMaJI KOHTaKaTa ca er30THYHHUM XHBOTHAMa, OBa TPyIa y30paka je CIIy)Kuiia Kao
KOHTPOJTHA. Y30pIM Cy NMPUKYIUBEHH y UCTOM BPEMEHCKOM IEPHOAY Kao W y30pIH U3
300-BpToBa. [IpeBasneniia Blastocystis koa pa3nuuuTuX KUBOTHISCKHX BPCTa CE KpeTaia
m3mehy 33% u 82%. On 19 uyBapa u3 3o0omomkux BpToBa 12 (63%) je Owmio
uHpuimpano omacroructucoMm. Koa cBux citydajeBa je UCKJbYUE€HO MPUCYCTBO OMIIO KOT
npyror napasuta. Behuna ucnuranuka je (10/12) je mpujaBmiia racTpo-MHTECTUHAIIHE
nopemMehaje y mpeTxoJHOM BpeMeHCKOM reproay. Csera 2 mojeAnHIa o1 22 mpuragHiKa
KOHTpOJIHE Tpyrme (mpeBaieHa o 9%) je 6wmo nosutuHo Ha Blastocystis. 1 kox oBux
UHIMBUAYa j€ UCKJbYYEHO NPUCYCTBO IPYrHX Mapa3uTa. JeaHa ox Te aBe ocobe je
yKaszajla Ha TracTpO-UHTECTHHAJHE cuMIToMe. Pesynratu mnoTBplyjy KOHTakT ca
KHUBOTHH-aMa Kao (pakTop pHu3MKa y HacTaHKy Osactoructo3e. CeKBEeHIIUpambEe j€ yKa3ano
Ha MoryhHocT nocrojama HoBuX cyntunosa ST11, ST12 u ST13, nok je Behuna uzonarta

npunajaaiga cyntunoBuma 1-4 ca BUCOKOM (MIOT€HETCKOM MOAydapHoIIhy XyMaHUX U
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KUBOTHECKHX M30saTa. O KOHTaKTy 0c00Jba M )KUBOTHIbA Y 300-BPTOBUMA Kao (PaKTopy
puszuka roBope u Stensvold m capaguunm (2009b), koju H3BemTaBajy O BHCOKO]
npeBasieHn ST (25%) xox yyBapa mpumara y 300-BproBuMa. Ca 003upoM Ja je OBaj
CYIITUI PEIaTHBHO PEJaK Y JbYACKO] MOMYJAlWj, ayTopy 3aKJbydyjy Ja je JOIUIO JI0

300HOTCKE TPAHCMUCH]E Tapa3uTa.

Tan u capaguunu (2012) cy ca HaMepoM Ja HCTpake MOTYhHOCT 300HOTCKE
TpaHCMHUCH]je OJACTOIMCTUCA, TTOTOTOBO ca K03a Ha Jby/e, UCIHUTHUBAKY MOABPTIN 236
y30pakKa ca et pa3IuyuTux (Gpapmu Ko3a ca Maje3ujckor noixyoctpsa. Ocum moryhHOCTH
300HOTCKE TPAHCMHUCH]E, ayTOpe jé MOTHBHCAO0 M HEJOCTAaTaK JUTEPApPHUX MOJaTaka O
MpeBaJieHn OJacTOUCTHCA KO/ K032 Ha CBETCKOM HHUBOY. Y CTAHOBWIIM CY MPEBAJICHILY
on 30,9%, a uzonatu cy npunaganu cynrurnosuma ST1 (60,3 %), ST7 (41,1 %), ST6
(41,1 %) m ST3 (11,0 %). IMomwro cy ST1, ST3, ST6 u ST 7 Beoma yecT Hana3 KO
MHOUUIMpPaHKUX JbYIU UIMPOM CBETY, Na U Maie3uju, ayTopu cMarpajy Ja ce 300HOTCKa

IIpupoaa 6J'IaCTOI_II/ICT036 HC CMC 3aHCMApPUTH.

[Ipema npyrum ayropuma U mopej MPUCYCTBa OJACTOIMCTHCA KO PA3TUYUTHX
KUBOTHICKMX  BpCTa, 0JIACTONMCTO3a JbYAW j€  HAJBEPOBATHHjEC  IIOCIIC/IHIIA
aHTPOITOHOTCKE TPAaHCMHUCH]je IITO OM 00jaCHUIIO YMHEEHUILY J1a OBaj MAapa3uT KOJOHU3Yje
HajBepOBaTHHU]€ BUILIE OJ1 JeIHEe MUIMjap/e Jbyau mupom ceeta (Alfellani u cap., 20131m).
[TomTo je 300HOTCKA TpaHCMHCHja JaCHO JOKYMEHTOBaHA CaMO y HEKOJIMKO Cy4ajeBa,
KaJa je JI0Ka3aHo Jla Ce paJd O UCTOM COjy a HE CaMO MCTOM CYITHUITY, OJJHOCHO aKo Ce
y3Me y 003Hp YHMIEHHUIIA O €KCTPEMHO] TE€HETCKO) Pa3HOIUKOCTH OnacTorucTuca (4ak u

YHYTap MOjeIMHUX CYNTUIIOBA) OBAaKBE TBP/HE HUCY Y MOTIYHOCTH HEOCHOBAHE.
2.5.2. CBume ka0 pe3epBoap 0J1aCTOUCTHCA

CBUBApCTBO j€ BakKaH J€0 NPHUBPENEC MHOTHUX JpKaBa, W J€IHA O]l BXKHHUJUX
CTOYApCKHUX I'paHa riobdagHe ekoHoMuje. bpoj ceuma y cBety y 2014. roguHu U3HOCHO je
985.673.301 (Jujacpam 2). Mehy npBux mer napxkaBa 1O Opojy CBHIA OCHM JBE
paszBujene npxkaBe (CAJl, Hemauka) Hamaze ce u Tpu 3emibe y pa3Bojy: Bujernam,
bpazun u Kuna. Yak 480.095.837 cBuma, rpydo peueHo, oko 50% CBETCKe MoIyIaimje

cBuma Hanasu ce y Kunu (M360p: FAOSTAT). lomahe u OUBJbe CBUEE CY MPHjEMUHBE
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npeMa BEJIMKOM Opojy 3apa3HHMX M Mapa3uTCKUX 000Jbema. Heka o1 oBUX 000JbeHa Cy
OrpaHMY€Ha caMO Ha CBHUIbE, OK ce Apyre OOJecTd JIako pa3Memyjy u3Mel)y cBUmba U
pa3NUYUTUX AWBJbUX M JoMahux kHUBOTHHA. Kako Opoj m reorpadcka auctpulynuja
nomahux W NUBJBHX CBUE-A KOHCTAHTHO pacre, CUTypHO je aa he ce mosehatm u Opoj
KOHTakara u3Mel)y CBUIA M OcTalux JoMahuX >XKUBOTHHA, a caMUM THM Johu he no
noBehama BepoBaTHOhE NUPEKTHE WM MHAUPEKTHE EKCIIO3UIMje JbyIU Ha Pa3InuuTe
napasute cBumba. Blastocystis je jeman oj mapasuTa CBHIbA, KOjU MMa MOTCHIHUjAT Ja
uHOUIMpa 4YOBEKa Ma j€ pa3yMHO YKJBYYHTH Ta y aHaju3y pHU3UKAa 300HOTCKE
tpancmucHje. Ilpema Stenzel u Boreham-y (1996) Blastocystis unbummpa 3navajHo
BHUIIIE JbYIH Y 3eMJbaMa y pa3Bojy, HETO y pa3BUjeHUM 3eMJbaMa. AKO ce y3My Yy 003up
CTaTUCTHYKH TOJAalM IpeMa KojuMa ce Buiie o 70% CBETCKe MOIMyIalyje CBUba Hala3H
y HEpa3BHjEHOM JIeTy CBETa, a UCTPaKMBama O MpeBajely OJaCTOLMCTHCA KOJl CBHIbA
yKa3yjy Ha BHCOKY CTONY HH(HIMPAHOCTH, PA3yMHO j€ YCMEPUTH HCTPAKHBAEkHA Ha

yJIOTY CBHIbA Y €UJEMHOJIOTHJU XyMaHe 0J1acTOLHUCTO3E.

[ujazpam 2. [luctpubynuja cBeTcke nomyiaimuje ceuma (DAO, 2014)

JykHa AMepHKa Apuka

Oxeannja
7%

0.5% 4%
CepepHa AMepHKA
8%
——‘H_‘-—
Asmja
60%
IMenTpa.IHa
AMepHKa

2%

I[MpBe moaatke o MH(MEKIUjU CBUIba mapasutumMa Blastocystis sp. o6jasuo je Burden
(1976). Burden u capaguaumu (1978/1979) cy nponanuiu Blastocystis ko cBuma ca cBux
neT WCIUTUBaHWMX (apmu, u mnpujaBwin npeaneniny ox 60%. Pakandl (1991) je

KYJITUBAIMjOM Ha XPaHJBHBO] MOJUIO3U Y3 J0JaTaK KOHCKOI CepyMma, Takohe yTBpAHO
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MPHUCYCTBO OJIACTOIIUCTHCA KOJ CBUEbA MOYEB OJ TPOJHEBHHUX Ipacagd I0 OAPACIUX
cBUA ca mpeBaieHUOM o1 68-93%. Pakandl (1992) je nokazao uHGMEKTUBHOCT
CBHICKMX H30JIaTa Ha JaboparopwjckuM MuiieBuma u repOomwmrima (Meriones

unguiculatus), mro ykasyje Ha HUCKY crielu(UIHOCT peMa JoMahuHy.

Quilez u capagauu (1995) cy y mepuony on janyapa 1992. no jyma 1993.
cakynuian ykynHo 360 y3opaka ¢ereca o cBumba (ca 1 0€3 EHTEPUYHUX CHMIITOMA) ca
17 dapmu ca moapydja AparoHa (ceBepo-uctok Illmanuje). Y3opke cy HOABPIiu
KOHIICHTpaLUju (HOPMATHMH-ETHII-AIIETATHOM CEIUMEHTAIjOM M MOCMATpaan y (opMH
JTUPEKTHUX WM 000jeHuX mpemnapata. MHpekujy cy okapakTepucaild Ha OCHOBY Opoja
napasurta Ha BUJHOM MOJbY NpH yBenuuamy onx 40x: kao jaky (>5 mapa3uta/BUIHOM
moJby), ymepeny (1-5 mapasura/BugHoM 1moJby) U cialy (<5 mapasuTa/BHIHOM IOJBY).
Blastocystis sp. cy umenTuduroBain y ¢deuecy 27 CBHIbA, INITO je MPEACTaBIHATIO
npesanieHy ox 7,5%. Blastocystis je 6uo mprcyTaH KOja CBHEbA ca JEBET 01 YKymHO 17
bapmu (53%). YoueHe cy yriaBHOM BakyollapHe (hopme, ca M3BECHOM MOP(OIOLIIKOM
xereporenomhy. [lapasutu cy Ownmm mnpocedHor nujamerpa 7 pm. HHdeknwmja je
OKapakTepucaHa Kao jaka KOJ jeJHE CBHIbE, Ka0 yMepeHa KOJ IIeCT CBUbA, JIOK je
npeoctaux 27 CBHEA TOKAa3WBAIO C1a0y KOJOHHW3AIM]y I[MapasuToM. Y4YecTajiocT

napasura je Ouia pa3inuuTa KOJ pa3iniuTHX KaTeropuja ceuma (Taodena 4.)

Taéena 4. TlpeBaneHia 1 6poj mapa3ura KoJ CBUba pazauuute ctapoct (Quilez u cap., 1995)

Bpoj napa3nTta no BUAHOM NOJbY NPHU yBeJuuamwy 40 x

IIpeBasenna <1 1-5
< Imeceir 0/23 (0%) 0 0 0
1-2 mecena 9/49 (18.4%) 7 2 0
2-6 Mmecenu 12/78 (15.4%) 8 3 1
> 6 Mecenu 6/210 (28%) 5 1 0
YKynHo 271360 (7.5%) 20 6 1

Wsmelyy pesyarara o npesaneniu Quilez-a u capagnuka u pe3yirata MPeTXOTHUX
ayropa (Burden wu cap., 1978/1979; Pakandl, 1991;Abe u cap., 2002) mnocroju
curHuuKaHTHa pasnuka. Haume, oBu ayropu mpujaBibyjy npeBaieHny ox 60 go 95%.
Axo ce y3My y 003up JIMTepapHH TOAAIM O PEITATHBHOj HECEH3UTHBHOCTH MTPUMEHEHOT
JIMJarHOCTHYKOT TIOCTYIKa, TpeBajieHna oa ceera 7,5%, o kojoj mumy Quilez u

capa/IHUIH, C€ MOpa y3eTH y 003Up ca OnpaBIaHOM oOa3puBoIhy.
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[IpBO cBEOOYXBaTHO UCTPaXKUBAKE O MIPEBAJICHIIU, (paKTOpUMa pU3HKa OJ] HACTaHKa
uH(peKnrje W TEeHOTUIIOBMMA OJIacTOLIMCTHCA KOJI CBHHE-a CHpoBenn cy Navarro u
capagaui 2008. rommue. Ha ocHoBy mnomymanuje cBuma ox 1.129.055 rpma nHa
teputopuju AyroHomue [Tokpajune Banencuja (ILlmanuja) ogpelen je pernpeseHTaTuBaH
y30pak o1 MUHHUMYM 384 y30pka. AyTopu Cy cakynuiaud 395 MHIUBUIYyAIHUX Yy30pKa
¢eneca o ceuma ca 11 dapmu, koje cy Oune opraHu3zoBaHe MO 3 pa3aHyuMUTa CUCTEMaA
MeHayMeHTa: 4 ¢apMe Mo MPUHUMIY OJ Mpallelma 10 3aBPIIHOT TOBa, 2 ¢apMme Mo
NPUHIUITY O 3ally4yerba 70 3aBpIIETKa TOBa, U 5 GapMu M0 NMPUHLUIY O] Mpallemka 10
3almydyema. Y3pacT JKMBOTHH-a je OMO TJIaBHM CTpaTyM IMpH JAU3ajHHpamy IUJIaHa
y3opkoBamwa (Tadena 5.) Y3opuu cy y3UMaHU MPOIMOPLHUOHAIHO CBAaKOM CTapOCHOM
cTpatymy y niepuonay ox ¢hedpyapa 2004. 1o jyna 2005. rogune.

Tabena 5. Bpoj ucnuTaHuX y30paka MpeMa y3pacTy KHBOTHI»A U IPOU3BOIHOM cucTeMy ¢apmu (Navarro
u cap. 2008).

Bpoj y3opkoBaHux

Tun papme Kareropuja (y3pacr)
Mpameme — 3appmrau ToB 4 Kpmaue (> 6 mecerm) 28
Ipacazg (< 1 mecen) 58
3anmyyena npacan (1-2 mecera) 83
Tosspenunu (2-4 mecena) 57
Tosspenunu (4-6 Meceru) 19
I[pamemwe - 3aayyeme 5 Kpmaue (> 6 mecenm) 15
Ipacaz (< 1 mecen) 35
3ajyueme — 3aBpuiHu ToB 2 Tosspenunu (4-6 Meceru) 100

VY3opuu Cy Tmperiiejand OAMax Mo JIoCTaBjbamy Yy Jaboparopujy. Hakon
KOHIICHTpalMje y30paka (ereca, OHU Cy MOCMAaTpaHU IOJ CBETIIOCHUM MHKPOCKOIIOM
npu yBenuuawy o 40x. JIHK je uzonoBana nupektHo u3 derneca, a y PCR nporokony 3a
ammidukanujy aena SSU rDNA OGnacromucrtuca IpUMEHEHH Cy TpajMepu Koje Ccy
muszajaupanu  Bohm-Gloning u capagauiu (1997). Noél u capagaunum (2005) cy
HacymuuHo omabpamm 10 y3opaka PCR mo3uTHBHUX Ha OJACTOIMCTHC W W3BPIIWIA
IUXOBO CEKBEHIIMPAmke U (DUIOTEHETCKY aHaIu3y, MpeMa CUCTEMY KOju cy 00jaBHIN U
MpUTOM cy fAokasanu HajBehy 3actymsbeHocT ST1. ¥V HcTOM HCTpaKuBamky OHHU CY

JOKa3aJIH MpeBaJIeHIly OactorucTrca o 44,6%.

MUKpPOCKOIICKUM TIPETIIEIOM YOUCHE CY, YIIIaBHOM BaKyoJapHE U IUCTUYHE (hopme

Blastocystis sp. y 163 y3opka, mro je unaukoBano npesaieHiy on 41,3%. Blastocystis je
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npoHal)eH Ha CBako] Y30pKOBaHO] (papMM, W KOJ CBaKe KaTEropuje CBHHA, YaK M KOJI
npacaau y3pacta no 21 man. Ilpernmenom HuUcCy yodeHe ameOouaHe (opme, a ocum
OJacToUcTUCa YOUCHU Cy M IPYTH Mmapa3utu, mehy kojuma cy nomunupanu Giardia sp.,
Cryptosporidium sp., Entamoeba polecki, Balantidiumcoli u lodamoeba butschlii. ¥
HEe3HATHOM Opojy y3opaka cy yodenu Trichuris suis, Strongyloides ransomi, Eimeria sp.
u Isospora sp. Behuna mperneganux y3opaka je Owia HOpMajHE KOH3HUCTCHIHjE 0e3
jacHe xopenaiyje u3Mel)y KOH3UCTEHIIMje CTOMUIE U Opoja mapasuTa 1o BUAHOM TOJBY.
Tpu y3opka cy Ouna mojy TeyHe KOH3UCTEHLMje, O THX Y30pKa JBa Cy caJpikaia
BeJMKK Opoj OJlacTOIMCTHCAHA Y MHUKPOCKOIICKOM BHJIHOM II0JbY, JOAyIIe 00a y30pKa
cy Ouia mosuTHBHA M Ha ooructe Cryptosporidium sp. Manu je 6poj pazoBa, Koju ce
0aBe KopelanujoM OJacTOIMCTHCA ca KIMHUYKH MaHH(ECTOBAaHUM O0OJHCHEM CBUIbA.
Quilez w capagaumm  (1995) HuUCY youwinM HUKakBy TIIOBE3aHOCT HH(]EKIHje
Onmactouuctucomca KIMHHUKUM cumnTomuMa. Pakandl (1994) je nerektoBao undexiuje
WHTCH3HUTETA OJ1 YaK OCaM IMapa3uTa Mo BUIAHOM I10JbY NIpU yBenuuamy o1 100X, anu Huje
ycreo na nponahe xopenanujy uzMelhy uHTCH3UTETa HH(EKIMje U THjapeje KOJl CBUbA.
Solaymani-Mohammadi u capagaunu (2004) cy uzomnosanu Blastocystis sp. u3 auBibux

CBHUIbA PA3JIUMIUTC CTAPOCTH, Mel’_)YTI/IM CBC CBUKLC CY OuJIe KITMHHUYKU 3ApaBe.

Navarro u capagauuu (2008) cy y3enu y pazmarpame cieaehe Gpaktope pusuka, 3a
KOj€ Cy NMPEeTHOoCTaBUIN Cy OBE3aHu ca 0JacTOLHUCTO30M cBUBba: 1) Bpeme y3opkoBama
(matym); 2) Tun dapme; 3) V3pact; 4) [los. [lon )xuBoTHHa Cy HAKHAJHO UCKIbYUYWIIN U3
aHanu3e 300r CTAaTUCTMYKM HENOBOJBHOI Opoja moxaaraka. Haj3HauajHujoM
IIPOMEHJBUBOM C€ MOKa3a0 y3pacT KUBOTUHA, MOIITO Cy CUTHU(UKAHTHO BeheM pHU3HKY
y OJIHOCY Ha ocTalleé KaTeropuje, OWIM H3JI0)KEHHM TOBJbEHUIM y3pacta 2-4 meceua H
3aJlydeHa Tpacaja y3pacta 1o 2 Mecena. Ayropu cy Behy cromy HHpUIIMpaHOCTH
3ajydeHe npacagu (< 2 mecela) MPUIUCAIN HEIOBOJHHO PAa3BHjEHOM HMYHOJIOLIKOM
cucremy. Beha npeBanenna napasura KoJi TOBJbeHHKaA (2-4 Mecera) ce MOXKe MPHUITUCATH
Behoj TycTHHM HAace/hb€HOCTH OBHX JKMBOTHHA Koja mpoMoBuie MelycoOHy
TPaHCMHCH]Y, OJHOCHO YMHICHHUIM Ja je BehMHa Y30pKOBAHHUX XHUBOTHIA Y JE€AHOM
3amaTy TOBJbEHHKA BOJMIIA TIOPEKIIO ca BUIIE PAa3NuuuTUX (hapMmu. 3Ha4yajHa pas3liuKa je

1ocTojaja joll M KOJ JaTyMma y30pKoBama. Hamme, y30puM CakylJb€HM Yy TOILIOM
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Mepuoay TOIWHE (ampuj, Maj U JyH) Cy MOKa3uBaJd Behw cTeneH MHPHUIUPAHOCTH Y

OJIHOCY Ha Y30pKe CaKyIlJbCHE Y XJIaTHOM NEepHoy roauHe (aenemoap, pedpyap u Mapr).

Li u capagaumm (2007a) cy goka3and Ja KOHTAKT YOBEKA Ca CBUEaMa y CEOCKUM
noMahMHCTBIMA TPEJCTaBJba PU3KK OJ1 HacTaHKa Oyactonucrose Jbyau. Ctojmuh (2016)
je y JOKTOpPCKOj IUCepTalMju, JIOKa3aia CTaTUCTHYKUA Behy ydecTamocT KOJMTHCA U
XpoHnyHe wuH(IamMaTopHe OoJiecTH IIpeBa KOJA Jere Koja cy Owna uHpUIMpaHa
ONacTOIMCTUCOM, KAao W Ja j€ 3HayajHO BHIIEe WHOUIMPAHUX IOcenoBayio gomahe
KUBOTHIE (M3Mel)y octanor u cBume) u/unu kyhne jpyoumie. Stensvold u capagaum
(2009a) cy y uctoMm ucCTpakuBamy y kojem cy moBe3anu MBC ca 6GmactomucTtucoM,
JI0Ka3aJid  jaKky T[IOBE3aHOCT KOHTaKTa ca CBHaMa W JkuBuHOM y Blastocystis
nHpeknujama Jpyau. M3 cioydajHor y3opka ox 126 jpymu xox 19 je mujarHOCTHKOBaH
Blastocystis. O tux 126 ucnuranuka Tpoje je OMI0 y KOHTAKTy ¢a CBHIbama 7 JaHa Ipe
y30pKOBama crosuiie, ¥ koa cBo Tpoje (100%) je mokasanm Blastocystis, mox je 11
UCIHUTAaHUKAa OWJIO Yy KOHTaKTy ca JKUBHUHOM, O KOjux ce 5 ocoba (45%) mokaszaio
MO3UTUBHUM Ha MPHUCYCTBO Onactormctuca. Hujenan oapehenn m3onar w3 Jbyau HUje
OO TMOBe3aH ca KOHTAKTOM Ca JKMBOTHIbAMa, M30JIOBAHU Cy YOOMYajeHH CYNTHUIIOBH
(ST1, ST2, ST3 w/unu ST4) KOju Cy NPUCYTHU KOJ Jbymu. MehyTum, nurepapHu J0Ka3u
roBope aa cy ceume gomahunu ST1, ST2, ST3 u moTeHIjaHOT 300HOTCKOT CYNTHIIA
STS (Yan u cap., 2007). Unmak ayropu npemiaxy AeTa/bHU]Y MOJEKYIapHy aHAIHU3Yy, 1a
Ou ce M30J1aTh U3 JbYAN HEIBOCMHUCIICHO TIOBE3aM ca M30JIaTHMa U3 CBUbA, OJHOCHO J1a

Ou ce pa3jacHMO MpaBall TPAaHCMUCH]E.

Bucoka mnpeBaneHma OmacTouucTHca KOJA CBUEa, ca Hajuemhe MPUCYTHUM
cyntunoBuma 1 u 5, ykasyje a Cy CBUH-€ HajBEpOBATHM]€ NPUPOJIHU JTOMahMHU OBHX
napasurta. Mako ce cynTum 5 cmaTpa pellaTUBHO PETKUM KOJ| YOBEKa, MOTEHIIMjaHA
300HOTCKa TpaHcMmucHja je Beh gokaszana (Yan u cap., 2007). ¥V uuspy TecTupama oBe
xunoreze Wang u capaguuiu (2014b) cy monekynapHO] aHaIW3U TOJBPTIN Y30pKe
¢eneca o1 CBUBA U JbYIU, KOJU Cy OWJIM Y KOHTAaKTy ca TUM CBUE-ama. JelHy rpymny cy
YUHUJIIE CBUIE U3 HWHTEH3WUBHOT Yy3roja ca (apmm jyro-ucrodHor KsuHciaeHaa
(Ayctpanuja) u pagHuIy ca ¢papMu, 0K Cy APYTy TPYIy YHHHIIE CBUILE U JbYAH U3 cela

y pypannom aeny KamOone. [IpeBaneniia OGmactouuctuca KOJA CBUEbA U3 WHTEH3UBHOT
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y3roja je u3zHocmna 76,7%, NOK je mpeBajeHIla KOJA CBUIA W3 PYpaJHOT MOApyYja
Kambonie usnocuna 45,2%. Koz cBux cBuma je qokazaHo MpucycTBo cynrtuma 5. Meby
pagHuIEMa ca (papMu CBHHbA MPOIICHAT MO3UTUBHUX Yy30paka je 6mo dak 83,3%, mnok cy
CTaHOBHHMIIM KaMOOUaHCKOT cena Owin mHpummpanu y 55,2% cnyuajeBa. Kog myau cy
JoKa3aHu cynTumoBu 1, 2, 3 u 5. HTepecanTHO je aa je cynTtun 5 (MHa4ye pelak Haias
KoJ Jbyau) O6uo mpucytran kox 13,9% (5/36) pagnuka ca ¢dapmu, JOK YOIIITE HUjE
J0Ka3aH KOJ JbYIU U3 CEOCKUX Ta3MHCTaBa. AYTOpU 3aKJbydyjy Ja OJMCKH KOHTAaKT

paaHHKa ca CBUbaMa MPeJICTaBba PU3KK OJ1 300HOTCKE TPAHCMHUCH]E.
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3. IUJBEBU UCTPAKUBAIbBA

3.1. YrephuBame mnpeBajeHume 0JaCTOHMCTHCA KO CBHHa Ha Tepuropuju All

BojBoaune

VY Hay4HO] JIUTEpaTypH HE I10CTOje MOAALHU O ENUIEMHUOJIOTH]H OJIACTOLUCTUCA KO/
cBUmba Ha Tepuropuju Pemybmuke CpOuje. IlpBum onx 1muibeBa HUCTpakuBama je
JI0Ka3MBambe MPHUCYCTBA U OfpehuBame MpeBajIeHIe 0IacTOIUCTHCA KO ToMahiX CBUbA
Ha Tepuropuju BojBonmne. Ha ocCHOBY wucTpaxkuBama JApyrux ayTopa OYEKHUBaHH
pe3ynratd o mpeBaieHuu cy He mamu of 30%. JloOujeHH pe3ynratu O MHPUCYCTBY
OnmacrommcTica KOJI CBHIbA he momMohwm y pasjalimaBamby YJIOT€ OBHUX JKUBOTHHA Yy
eKOJIOTHjH W emuaeMHONIOTHju Onacrommctuca. Takohe, pesyntaru he mpeacraBibaTu
JONPUHOC METUIMHCKO] reorpaduju, 0OJHOCHO MOKa3aTH MPHCYCTBO HOBOI Mapa3ura y

MOMYyJIallMju CBUIba HA TepuTopuju BojBoauHe.

3.2. YrephuBame npucycTBa CynTunoBa 0J1acTONMCTHCA KO CBUIbA HA TEPUTOPHUjH

BojBoaune

Onpehenn cyntunoBu OnacTouucTuca Ccy y JUTepaTypd HEABOCMHCICHO
OKapaKTepUCaHW Kao 300HOTCKU. JlpyrW IuJb MCTpakMBama j€ MOJIEKyJIapHa aHalIu3a
n3osata OJacTOLUCTHCA KOJ CBHEbA, OJHOCHO YTBphUBame HUXOBE IPHUIIAJHOCTH
onpehenum cyntunoBuMa. OuekMBaHM pE3yJATaT MOJIEKYJIapHE aHajau3e je y
pacBeT/paBamby 300HOTCKOI IMOTEHLMjana OJacTOLMCTUCA KOJA CBUBbA U yTBphuBame

IPUPOJHOT pe3epBoapa MH(peKLUje 3a Jbyae Ha TepuTopuju Bojsoaune.

3.3. YnopehuBame pa3inyuTHX IHjarHOCTHYKUX Merona y aerekuuju Blastocystis

SP. KOJI CBHIbA

VY Hay4yHO] JUTEepaTypu MOCTOjU BEIMKU OpOj MCTpakuBama Koje ce OaBe OLIEHOM
nepdopMaHCH W KOMITApalldjoM MOjeJMHUX IUjarHOCTUYKHUX MocTynaka. Behuna oBux
UCTPaXMBama j€ CIPOBEJCHa HAa XYMaHHM Y30pLUMa, JOK HE I0CTOje YIOpeaHa
UCTPAXHMBakba PA3IMIUTUX JHjaTHOCTHYKUAX METONa Kaja je TMpeaMeT HCTPaKUBamba
¢deuec cBuma. Tpehu b HcTpaxkuBama je ymnpaBo ynopehuBame mneppopMaHCH

PA3IINIUTUX ,Z[I/Ij ArHOCTUYKHUX IIOCTYIIAKa Y TOKA3UBAKY 6J'IaCTOI_[I/ICTI/ICEl KO CBUIbLA.
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4. XUIIOTE3A

OcHOBHe XHIIOTEe3€e 01 KOjHX ce M0JIa31 Y HCTPAKUBAKY:
J JujarHocTruke neppopMaHce  MOJEKyJapHUX TEXHHKa y JIMjarHOCTHULU
Blastocystis sp. kox cBUEA Cy CYINEpHOpPHE Y OJHOCY Ha TpPaaAUIHOHAIHE

Mapa3uTOJIOMIKE TEXHUKE.

J Crona mpeBasneniie Blastocystis sp. y momymanuju cBuma Ha Teputopuju All

BojBoaune Huje mama o1 30%.

o Cume cy pesepBoap oxapeheHux 300HOTCKHMX cyntunoBa Blastocystis sp. u

Mpe/icTaBIbajy pakTop pU3MKa y HIMpeny UH(DEKIUje Ha JbYIe.
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5. MATEPUJAJI U METOJE

5.1. N300p u cTpyKTYypa y30pKa

bpojHo crame mnomynanuje cBuma Ha Teputopuje AyroHomHe Ilokpajune
BojBoaune 3a mepuox ox 2012. mo 2016. roguHe npukazaHo je Ha Jujacpamy 3, Ha

ocHOBY noaaraka Pemy6nmukor 3aBona 3a Cratuctuky (P3C).

[ujazpam 3. BpojHo crame nonynanuje ceutba y All BojBoanuu 3a nepuox 2012-2016.

1497000

e 1325000 1342000~

1199000

Ha ocHoBy nujarpama ce jacHO BUIM Ja je Opoj CBHIbA 3@ MEPUOJ OJ TPHU IOJUHE
(2013-2016) 3acHoBaH Ha MpOIEHH, IOK je momarak ox 1.518.395 cBuma 3acHOBaH Ha
MIONIKACY TIOJBOTIpUBpee, Koju je cmpoBeneH 2012. rommne. Onx Tor Opoja cBuma y
peruony bauke ce Hanmasuino 747.555 (49%), y pervony banata 415.844 (28%), noxk je y
Cpemy Opoj cBuma nzHocuo 354.996 rpna (23%).JAuctpulyiuja nonysnamnuje CBUbA M0
okpy3uma nojeaunux pernona All Bojsoaune npukazana je y Tadenu 6 (npema mnomnucy

nossonpuspene 2012.).

Tabena 6. Tuctpudynuja cBuma 1o okpysuma All BojBoanHe

Bbpoj cBuma 'y Yaeo y ykynHoj Yneo y ykynHoj
OKpYyry NONYyJ/JIalUju HA HUBOY NOIYJIALUjH HA
permona HUBOY NIOKpPajuHe

3anagno-bauku okpyr 170.350 22,8 % 11,2%
JyxHo-Bauku okpyr 360.976 48,3 % 23,8%
CeBepHo-bauku okpyr 216.229 28,9 % 14,2%
JyxHo-Banarcku okpyr 145.529 35,0 % 9,6%
CeBepHo-banarcku okpyr  177.223 42,6 % 11,7%
Cpeamwe-Banarcku okpyr  93.092 22,4 % 6,1%
CpeMcKH OKpPYT 354.996 100,0 % 23,4%
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Penry6mmmuku 3aBon 3a Cratuctuky nana 23.05.2016 ronune o6jaBHO MoaaTak, Ha
OCHOBY Kora je Opoj cBuma Ha Tteputopuju All BojBogumne ngaTor naHa H3HOCHO
1.497.000. Ha ocHOBy ToOr Opoja je n3paduyHaT MHHMMAJIHUA Opoja y30opaka HEONXOJHUX
3a oapehuBame cTBapHe mpeBalieHIe Onacromuctuca. On yKymHOT Opoja CBHIbA OKO
7.000 cy 4YMHWIM HEPACTOBHU, KOJU Cy OWIIM HCKJbYYMIIM W3 MCTpaKWBama 300T
penatuBHO Major Opoja y YKYIOHO] TMOMyJNalMju W ONpaBAaHUX TEXHUYKUX U
BETEPUHAPCKO-CAaHUTAPHUX  (PaKTOpa Koju OM OTexaBalu y30pKoBame. VCKibydeme

HEpacToBa HHje YTUIIAIO Ha OpOj HEOIMXOJHUX y30paka 3a ojpehuBame mpeBaieHIIE.

]
Cy6oruya

55

CEBEPHOBAYKU
OKPYT

45

CEBEPHOBAHATCKU
OKPYT

43

Kuxmnga o,
[-]
Combop

3ANAOQHOBAYKU
OKPYT

91

CPEQHEBAHATCKM
OKPYT

JYXKHOBAYKM
S opewannn | 94

Hoen Capn
]

37

CPEMCKHW
QOKPYT

Cpewmcna MuTpoaiua

JYXKHOBAHATCKHU
OKPYT

89

Manueso
®

Cnuxka 3. bpoj HEOITXOHUX y30paKa, 3a MPUKA3UBaE MPaBe MPeBajICHIlEe Mapa3uTa, mo okpysuma All

BojBoaune

Heonxonman 6poj y3opaka je nu3padyHar Ha OCHOBY METO/a Kojer cy onucanu Hsieh
u capagaunu (1998). /la Ou ce noOuia mpaBa cIUKa O MpeBaJIEHIIM OJIACTOLIMCTUCA Y
nonynaiuju o 1.490.000 cBuma, HEONMXOAHO je OMII0 y30pKOBaTH N=384 WHAMBUIYyaJIHA

y30pKa (ereca.
MuHuMarnHa BeMYuHa y30pKa, oapehena je mpumenom cienehe popmyse:

, P(1-P)

TR
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rae je N - obum (BenuuuHA) y30pKa , Z

1-& MHTEPBANl IOBEPEHA, P - mpouewmeHa

BepoBaTHoha  jorahaja, d  —cranmapana  rpemka.  3a  95%  uwHTepBan

noBepema Z,_& = 1.96 (Z uMa HOpMaJIHy paclojeny ca MaTeMaTUIKUM OYeKuBameM 0 1

crangapaHoM aesujanujom 1). [Momrro je 95% uHTEpBal MoBepermba, CTaHaapaHa IPeriKa
je 5%. Opatine je d = 0.05. P = 0.50jep je ucxon norahaja Gunapua npomensbrsa (0-
HEeraTHBaH pe3y/TaT, |-MOo3UTHBaH pe3yiraT). AKO ce HaBeJCeHE BPEJIHOCTH 3aMEHE Y
naty GopMyIiu, CIIeIu:
Zi— ;E g

,0.50(1 — 0.50)

0.05%
n = 384

n=1

[TponopumonanHo Opojy CBUIA y TpH pernoHa BojBomuHe, HEONMXOIHO je Omio
cakymutu 189 y3opaka ca teputopuje bauke, 106 y3opaka ca Ttepuropuje baHnara,
oaHocHO 89 y3opaka ca teputopuje Cpema. Ha ocHOBY yriena y yKynmHOj MOITyJIaliiju Ha
HUBOY IOjeMHUX peruoHa, oapehex je 6poj HEOMXoAHUX y30paka U3 cBakor okpyra All

Bojsoaune (Cruka 3).

[Ipema nonanuma PC3 cBume cy kareropuzoBaHe y 8 pa3zianuuTux kareropuja Ha
OCHOBY YyJeNa pa3jIMYUTHX KaTeropuja y YKYyIHO] IMOMyJNalUju CBHUMA, ojapeheH je

MpOTopIOHaIaH Opoj MOTPeOHKX y30paka o1 cBake karteropuje. (Tabena 7).

Taéena 7. Kateropuje cBumba U motpedan Opoj y3opaka Mo KaTeropHju 3a oapehjuBame npeBaicHIIe.

Kareropuja cBuma Bpoj ceuma % Ol YKYNHOT Heonxoxan MUHHMAJIAH
Opoja cBuma 0poj y3opaka

IIpacan mace o 20 xr 531.000 35.6% 136

Caume Mace 20-49 xr 369.000 24.8% 95

Tosibenuiu mace 50-79 xr 229.000 15.4% 60

Tosiwennim mace 80-110 xr 131.000 8.8% 34

Tospennnm mace peko 110 kr  48.000 3.2% 12

IIpunuioane HazuMuILe 44.000 2.9% 11

[Tpunnoane kpmaue 138.000 9.3% 36

Hepacrosu 7.000 0.47% * MCKJbYYEHH U3 Y30pKOBabha
Ykynno: 1.497.000 100% 384
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Y mepuwomy ox 23.08.2016 go 04.11.2016 ykymHo je cakymbeno 403
WH/IMBU/yaJIHA Y30pKa (ereca CBHba. Y30pKOBamke je U3BpIICHO Ha YKynHO 10 dapwmu,
0]l KOjuX je metT ¢dapmu Omino Ha Teputopuju bauke, n1Be Gapme cy Ouiie Ha TEPUTOPHjH
Cpema u tpu papme Ha Tepuropuju banata (Tadena 8). Yzopuu cy 6unu pacnopehenu

IIPOIOPIIMOHAIIHO OpOjy cBHIba oapehene kareropuje (Tadena 9).

Tabena 8. IInaanpad u ocTBapeH Opoj y3opaka 1o pernonnma u okpysnma All Bojsoanne

Ilaanupax Opoj OctBapen 0poj

Peruon
y3opaka y3opaka

CeBepHo-bauku 64
Bauka 189 220 3anajgHo-bauku 50
Jy:xxHo-Baukn 106
CeBepno-banatckn 40
Baunar 106 94 Cpenme-Banarcku 21
Jy:xkHo-Banatckn 33
Cpem 89 89 Cpemckn 89
YkynHo: 403

Taéena 9. bpoj y3opaka 1o kareropujama

Kateropuja cBuma Ilnanupaun 6poj y3opaka OcTBapeH 0poj y3opaka
Ipacan mace g0 20 xr 136 137
Caume mMace 20-49 kr 95 95
Tosspenuim mace 50-79 kr 60 60
Tosmwenunu mace 80-110 kr 34 34
Torspenury Mace npexo 110 kr 12 12
[TpunioaHe Ha3UMHULE 11 29
[Mpunnoane kpmaue 36 36
Yxynno: 384 403

5.2. HaTtuBHU nperJieq

WupuBuayanHn peKTamHu y30pmu ¢ermeca cy y3 HoMoh CTepWIIHHX pyKaBUIa
CaKyIlJb€HH Yy CTepHIIHE IutacThuHe mnocyze. [locyzne cy mpomnucHo obenexeHe 03HaKOM
dapme, penHuM OpojeM y30pKa M KaTeropujoM CBHIbA OJ] KOj€ j€ MOTHIA0 Y30pPakK.
VY30puu cy JOCTaBJbEHH y JTa0OPAaTOPHjy Yy POKY Ol TPH caTa OJ MOMEHTA Y30pPKOBamba.

CBak# y30paK je MoJieJbeH Ha TPH Jea:

1) oxo 300 ml y3opka je onBojero y PCR enpysere ox 1.5 ml (Eppendorf® Safe-
Lock microcentrifuge tubes). Y3opuum cy uyBanu Ha -20°C 10 MoMeHTa

excrpaknuje JTHK.
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2) 50-100 ml y3opka je omBojeHO 3a in Vitro KyiTuBaiujy
3) ocratak ¢ereca je XOMOTeHH30BaH U YIOTPEeObCH 3a HATUBHH IIPETIIE/T

deriec je y IOCyIH Y KOjOj je AOMPEMIbEH y TaOOPATOPHjy XOMOTCHH30BaH (HAKOH
0JIBajarba JI0BOJbHE KOJMYMHE 332 MOJIEKYJIAPHY JHMjarHOCTUKY M KYJITHUBAIH]y) y3 MOMOh
cTeprIHOT ApBeHOr mTanmnha. Mama KOJMYMHA XOMOT€HU30BaHOT (ereca je y3 momoh
mranuha mpeHeTa Ha HpeAMeTHO cTakio. Ha pasmas ¢ekamHor marepujajia je moToM
KarmaJbKoM JIoiaTa jeHa Kan (PU3MOJIOMIKOT pacTBopa. [IpenMeTHO CTakiIo je TOKPUBEHO
MOKPOBHOM JbycriuiioM. lIpenapar je moToM mocMmarpaH MoJ CBETJIOCHUM MHKPOCKOIIOM

1pu yBenuuamwy o1 10x u 40x.

5.3. In vitro kyaTuBanmja

3a yMHOXaBame mapasuTa y IHJbY JaKme JIabopaTOpHjCKe [HjarHOCTHKE
NpUMEHhCHA je KCeHUYHA (He-CTepuiiHa) mMeToza in Vitro kynrtuBauumje. Kao mosora 3a
YMHOXKaBambe Mapazura yrnorpedsbeH je MoAudukoBaH Jones-OB MEIUjyM y3 JoJaTak

KOICKOT cepyMa.

[Tpunpema MenujyMa MOYHEGE TAKO MITO C€ HAMpaBe cienehn pacTBopH:
1) 9,46 rpama Na;HPO4 ce pactBopu y 1 IuTpHu JecTHIOBaHE BOJE
2) 9,08 rpama KH2POj4 ce pacTBopu y | TUTpH A€CTUIIOBAaHE BOJIC
3) 9,00 rpama NaCl ce pactBopu y | JUTpH JeCTUIOBAHE BOJIE.

Jla 6u ce nobuo moaudukoBanu Jones-oB MeIMjyM MTOMEIIIA CE:
1) 93,8 ml pactBopa NazHPO4
2) 31,3 ml pactBopa KH2HPO4

3) 562,5 ml pactBopa NaCl
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JloOujeHa MemaBWHA pacTBOpa Ce ayTOKJIaBupa Ha Temmepatypu on 120° C y
Tpajawy on 15 munyra. [Toanora ce uyBa y ppmwxkunepy Ha temrepatypu o +4 mo +8° C.
Komcku cepyM, Koju ce MPEeTXOHO MHAKTUBUPA HA TemmepaTypH o1 56° C y Tpajamy of

30 muHyTa, C€ J0/aje TOI03H HEMOCPEAHO Ipe yrmoTpeode.

V mpBOM KOpaky cMO J00WjeHy MOUIOTY pa3iiid y IMPOMUCHO OOEIeKeHe
CTepHJIHE EIpYBETe 3a jeMHOKpaTHy ymotpeOy. Y cBaky empyBeTy je momaro 2,7 mi
MoauHuKOBaHOT Jones-oB MeIujyMa a MOTOM je y CBaky empyBery momaro 0., i
MHAaKTUBUCAaHOT KomCKor cepyMa (Horse Serum, Heat inactivated, Sterile-filtered, Sigma-
Aldrich®, USA).

VY cBaky enpyBery je y3 momoh cTepuiHOr ApBEHOr mtanuha J0JaTo OTIPHIIMKE
50-100 mr demneca. Enpysere cy 3aTBopeHe oaropapajyhum genom. 3acejana KyiaTypa ce
MOTOM MHKYyOHcana y Tpajamy ox 48 mo 72 cata, Ha Temmeparypu ox 37° C. IIpucyctBo
OakTepuja y (pekasHOM MaTepujaity je HOBOJHHO 3a CTBapame aHaepOOHUX YCIIOBA, KOjH
omoryhaBajy pact U yMHOXaBame OnacrorucTtrca. Hakon nepuona nHkyOamuje y30piu
Cy IperJIefJaHd TaKo IITO j€ Kall CeAMMEHTA MPEHeTa Ha MPEJIMETHO CTAKJIO M TTOKpUBEHA
JbYCIIAIIOM, a TaKO MPUIIPEMJbEHH IMIpernapaTd Ccy I[OCMaTpaHU IO/ CBETIOCHUM
MHUKpOCKONoM mpH yBenudamwy oj 400 myra. [Taxma je Omiia ycmepeHa Ka yoyaBamby
BakyoJapHe (hopMe mapasuTa, Koja JOMUHHUpA y KYJITYpH, &Il U IPYTUX MOP(OIOLUIKUX
obnuka Omacronuctuca. Paau makmer youaBama Mopdonomkux Gopmu, oapeheru 6poj

npenapara je 00ojeH JIyrojgoBum pacTBopom.
5.4. MoJieKky1apHa IHjarHOCTHKA
5.4.1. Excrpaknuja JTHK

Excrpaknuja JIHK je u3BpmieHa aupexkTHo u3 Qereca KOMEpLHUjaTHUM KUTOM
QlAamp DNA Stool Mini Kit (QIAGEN) npema ynyrctBy mpoussohaua (Cruka 4.).
ITpotokon 3a exctpakuujy JHK u3 ¢eneca y nuspy nokasuBama MpUCYCTBa Mapas3uTa,

oOyxBara cieznehe kopake:

1) Ilpunpemu ce A0BOJbHA KOJWUYHMHA YCHTELCHOT JieJa y KOjH C€ CMEIITAjy Y30pIu

CBE 70 MOMEHTa JoJlaBama MpBor mydepa. AKo OM JO3BOJWIN OTamame Qereca
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2)

3)

4)

5)

6)

7)

nomo 6u mo nerpananuje JJHK y y3opky. Hakon nomaBama mpBor mydepa cBu

OCTaJId KOpallk eKCTPaKIMje ce 3Bojie Ha coOHOj Temmeparypu (15-25° C).

Oxo 180-220 mg c¢eueca ce oamepu y emnpyBeTe 3ampemuHe 2 ml moromne 3a
MUKpoO-LIeHTpudyrupame. Enpysere y koje je oamepeH ¢emec ce 3abamajy y

YCUTHECH JICH.

Honaje ce 1,4 ml nmydpepa ASL y cBaku y3opak. Ilydhep ASL umma ymory y
nmu3vpamy henuja, 1 Tu3ajHUpaH je TaKo J1a OJICTPamkYyje HHXHOUTOPHE KOMIIOHEHTE
U3 CTOJIMIE. Y30pIH Ce 3aTUM XOMOTCHH3Y]y Yy Tpajamy oa | mMuHyTa y3 momoh
,Vortex“ amapata. Y3opiu Mopajy 6utu 100po XOMOTe€HH30BaHH J1a OU ce Ha Kpajy

eKCTpakIyje noouna Mmakcumainna konientpanuja JHK.

VY3opuu y Koje je monat mydep ce mHKyounny Ha tremreparypu og 70° C y Tpajamy
on 5 mMuHyta. 3arpeBame y3opka nmoBehaBa koHauyHy koHneHTpanujy JJHK 3a 3-5

IIyTa, OAJHOCHO ITIOMAXKE Yy JIN3U 6aKTeija H I1apas3urTa.

Hakon nHKyOHMpama y30plu ce XOMOTeHH3Y]jy y Tpajamby o1 15 cekyHau y3 nomoh
,vortex amapara. 3aTuMm ce 1eHTpudyrupajy Ha MaKCUMaJIHOM Opojy oOpraja y

Tpajamy o | MUHYTA.

V cnenehem kopaky ce 1,2 ml cynepHaTanTa nmumeToM mpeHece y HOBE empyBeTe
3ampeMuHe 2 ml, a cemumeHT ce ondbanyje. IlpebaunBame Mane KOJIWYMHE
CeIMMEHTa TMPWJINKOM THIETHpamka CyNepHAaTaHTa HE pPEMETH MpOoIenypy

eKCTpakKIuje.

V cnenehem kopaky ce y cBaku ys3opak nozaaje mo jeama InhibitEX® rta6nera.
V3opum cronumie caapke MHOro KOMIIOHEHTH Koje pasnaxy JIHK, omHocHO
MHXHOUpajy emsuMcke peaxmmje. INhibIitEX® Ttabnere edukacHo Besyjy oBe
KOMIIOHEHTE M YKJIamkajJy HUX U3 y30pKa Yy paHo] ¢a3u excTpakuuje. Haxon
Jo/1aBamba TabJleTe y30pak ce XoMoreHusyje y3 nomoh ,,Vortex“-a y tpajamy ox 1
MHHYTa, OJHOCHO CBE JOK ce TallleTa y TOTIIYHOCTH He pacTBOpH. Hakon
XOMOTEHHU3aIje ClIeIu WHKyOMpame Ha COOHOj TeMIlepaTypu y Tpajamy o |

MUHYTa, 12 0u ce mHXHOUTOpH Besamu 3a InhibitEX® marpuxkc.

72



Tamaw Ilunu Jlokmopcka oucepmauuja Mamepujan u memooe

8)

9)

10)

11)

12)

13)

14)

15)

16)

VY3o0pak ce nieHTpudyrupa Ha MaKCUMaJIHOM Opojy 00pTaja y Tpajamy o1 3 MUHYyTa

mTo oMoryhapa ceMMeHTaIHjy HHXHOHTOpa BezaHnx 3a INhibitEX® marpukc.

VY cienehem kopaky ce cylepHaTaHT MUIETHPA Y enpyBeTe 3anpemune 1,5 ml, qok
ce cemuMeHT onbarmyje. IIpebanuBame Mane KOMWYMHA CEAUMEHTA MPUIUKOM
NUIETHpamka CylepHaTaHTa HE pPEeMETH Tpoueaypy ekcrpakmuje. Ilotom ce
enpyBeTe ca CylepHATaHTOM MEHTpU]yryjy Ha MakCUMaJTHOM Opojy obpraja y

Tpajamy 011 3 MUHYTA.

VY oBoM kopaky ce 15 pl Tlporennaze K ogmepu y npasue enpysere 3anpemuse 1,5
ml. IIporennaza K nHaktiBHpa Hykieasze koje goBoje a0 nerpaaanuje JHK (wmu

PHK) y npouiecy nypudukanuje.

VY napennom kopaky ce 200 pl cynepHaranTa u3 Kopaka 9 nuneTupa y enpyBere o1

1,5 ml, xoje caapxe [Iporennasy K.

VY oBOM Kopaky ce y cBaku y3opak nonaje 200 ul mydepa AL, xoju uma ynory y
JIU3Upamy. Y30pLu ce XOMOI€HU3Yjy y3 momoh ,,Vortex* anapara y Tpajamy o 15

CeKyHU. BaxkHO je TeMeJbHO XOMOT€HU30BaTH y30PKe.
[Totrom ce Bpm nHKyOHCcame Ha Temmepatypu ox 70° Cy tpajamy 10 MuHyTAa.

VY oBoMm kopaky ce goaaje 200 pl eranona (96-100%) y nuzar, koju ce 3aTUM Melia

y3 momoh ,,Vortex* amapara.

[IponucHo obenexena ,,QlAamp spin® kosoHa ce cmemra y enpysere oa 2 ml,
KOj€ Cy CacTaBHM JIe0 KWTa 3a ekcTpakiujy. KomrmeTHu nmsat u3 xopaka 14 ce
IUIETOM NaXJbUBO Npedallyje y KoJoHy Oe3 moaupuBama pyda u meMmOpaHe
»QIAamp spin®“ xomone. Konona ce 3aTrBapa u HEHTpUPYTYyje HA MAKCUMAIHOM
Opojy obOprtaja y Tpajamy on | mmHyra. HakoH neHTpudyroBama KOJIOHA Ce

npedaltyje y HOBY enpyBeTy o4 2 ml, 10k ce enpyBeTa ca puntparom ogdaiyje.

Hakon maxspuBor oTBapama y konone ce gomaje 500 ul mydepa AWI1. Hakon

3aTBapama KOJOHE, OHa ce IEeHTpU(dyryje Ha MakcUMaJHOM Opojy obOpTaja y
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17)

18)

Tpajamy on 1 munyta. Komone ce mpebaiyjy y HoBe enpyBere oa 2 ml a ¢unrpar

ce oxbarryje.

Hakon maxseuBOT OTBapama y kosioHe ce poaaje 500 pl mydepa AW2. V3opak ce
HeHTpUdyrupa Ha MaKCUMaIHOM Opojy o0praja y Tpajamy o 3 munyrta. Enpysera
y K0joj ce Hamazu ¢unrpar ce omdamyje. [lydbepuy AWI u AW2 omoryhasajy
ucrimpame MeMopane QIAamp spin® konone. BaxxHo je na mydepu y MoTIyHOCTH
npoly Kpo3 MeMOpaHy, MOMITO 3a0CTalu mydepu MOTY Y3pOKOBATH Mpolieme y

SH3UMCKHUM peaKiifjama.

Konone ce npebanyjy y enpysere 3anpemune 1,5 ml. Hakon nmaxeuBor orBaparma
y kosnoHe ce monaje 200 pl mydepa AE. Hakon unkyOucama on 1 muHyTa Ha
COOHOj TeMIlepaTypH, y30pak ce IeHTpudyryje Ha MaKCHMalTHOM Opojy oOpraja y
Tpajamy on | munyra y mwey enyanuje JJHK. Jlobujena ekcrpaxoBana JIHK ce

yyBa Ha TemmnepaTtypu of -20° C no momenta uzBohewa PCR peakuuje.
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A

OnmMepaBame y30pKa

Jmupame mydepom ASL

A

Besusame uaxuburopa InhibitEX®

A

TabJIeTOM

Hurectuja nporenna (IIporennasa K,

nydep AL)

A

3 et -3 8”3 et

BesuBame IAamp spin“ KoJioHH
2"

A

Ri

Ucnmpame mydepuma AW1 u AW2

A

|_‘_'_

——
A

Enyanuja mypepom AE

<} <=

THK

Cnuxka 4. llemarcku npuka3 excrpakuuje JJHK u3 yzopka deneca
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5.4.2. Jlanuana Peakumuja Ilonmumepase (PCR)

VY unspy mMonekyinapHe aujarHocTrke Blastocystis sp. mpumemen je PCR merox mo
MPOTOKONIy Koju cy ommcanu Scicluna u cap. (2006). OBaj mpoTokon aMruupuKyje
peruon 600 ©Oasnmx mapoBa SSU-rDNA rena Onacrommcruca. U PCR peakumju
MIPUMECHH Cy ciienehu mpajmepu:

1) BhRDr (5' - GAGCTTTTTAACTGCAACAACG -3))
2) RD5 (5'— ATCTGGTTGATCCTGCCAGT -3)

CacraB PCR peakuuje je 6uo cnenehu:

10 ul HotStarTaq Plus Master Mix (Qiagen),
25 pl oba mpajmepa,

2 pl CoralLoad xonuenrpara,

5,5 ul PCR Bogge,

u 2 pl JHK ekcrpaxoBane u3 ¢erneca cBuma, y yKynHoj koaunaunau ox 20 pl.

VYcmosu PCR peakuuwje cy Ownm cienehu: WHHMIMjanHAa JeHATypalnuja Ha
temneparypu 95° C y Tpajamy o 5 MuHyTa, 30 aMuiMUKaMOHUX IUKIIyca y Tpajamby
on 1 muHyTa Ha Temmneparypama o 94°, 59°, 72° C, y3 ¢unanny excrensujy Ha 72° C y
Tpajamy o1 2 muHyTa. 3a usBoheme PCR peaknuje kopumthen je ThermoCycler Techne
TC-412. U3 onmcane PCR peakmuje, nooujern PCR npoaykTu ¢y pa3nBojeHu y 2%-HoM
araposHoMm reny y 1x Tris-Borate-EDTA nydepy (Gibco® UltraPureTM TBE Buffer, pH
8.3), npumenom enextpodopese y cnenehum ycmopuma: 110V, 500mA, 20°C. ¥V cBaku
rej je ykibydeH U Mapkep MoiekynapHe texune (ThermoScientific GeneRuler 100bp
Plus DNA Ladder). Hakon Oojema eTuaujyM OpOMHAOM TeJl aHAJIM3HpaH y3 MOMOh

nokymeHTtaimonor cucrema Serva BlueCube 300.
5.4.3. MoJsieky1apHa cynTunu3anmja

MonekynapHa cyOTUnu3anmja crpoBeaeHa je nmpuMmenoM STS mpajmepa koje cy
nuszajaupani  Yoshikawa wu capamammm  (20046). YmorpebsbeHH Cy mpajMepu 3a
JI0Ka3UBambe CYNTUIIOBA 32 KOj€ Ce OYEKUBAJIO Jia Cy HaJIPUCYTHHU]H Y TIOMYJIALU]U CBUbA

(Tabena 10.).
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Cacras PCR peakmuje je 6uo crnenehu:

12.5 pl HotStarTaq Plus Master Mix (Qiagen),
1 pl o6a mpajmepa,

2.5 pl CoralLoad koHuenTpara,

5 ul PCR Boge,

u 3 ul IHK exctpaxoBane u3 ¢ereca CBUBbHA, Y YKYITHO] KOJTUYUHU 011 25 pl.

PCR mnpoTokou Koju je mpuMemeH onucanu cy Yan u capaanuii (2007). Ycnosu
PCR peaknuje cy omnu cienehu: 1 nukiayc aeHarypamuje Ha temmeparypu 94° C y
Tpajaky on 3 muHyta, 30 mukinyca ammudukanuje (59° C / 30 cekynau, 72° C / 60
cekyanu, 94° C / 30 cekyHau), y3 IOJATHU LHUKIYC y Tpajalkby Oa 5 MUHYTa Ha
temneparypu of 72° C. 3a uzBohemwe PCR peakuuje xopumihen je ThermoCycler Techne
TC-412. To6ujernn PCR mponykTu cy pa3aBojeHu y 2%-HOM arapo3Hom remy y 1x Tris-
Borate-EDTA nydepy (Gibco® UltraPureTM TBE Buffer, pH 8.3), npumenom
enekrpodopese y ciaenehum ycmosuma: 110V, 500mA, 20°C. ¥V cBaku ren je yKIbydeH U
Mmapkep monekynapae texxuHe (ThermoScientific GeneRuler 100bp Plus DNA Ladder).
I'en je nHakoH Oojema €THAMJYM OpOMHUAOM aHATU3WPaH y3 MOMON JOKYMEHTAIlMOHOT

cuctema Serva BlueCube 300.

Tabena 10. STS npajmepu 3a cynrunusanyjy (Yoshikawa u cap. 20040).

O3Haka ceTa Besnuunna PCR CekBeHlle mpajMepa
npajmepa npoaykra (om)
1 SB83 F 5 - GAA GGA CTC TCT GAC GAT GA
351 -3
R 5 - GTC CAA ATG AAA GGC AGC -
3
2 SB340 F 5 -TGT TCT TGT GTC TTC TCA GCT
704 c-3
R 5 -TTCTTT CAC ACT CCC GTC AT -
3
3 SB227 F 5 -AGG ATT TGG TGT TTG GAG A-
526 £
R 5 — TTA GAA GTG AAG GAG ATG
GAAG-3
5 SB336 F 5 - GTG GGT AGA GGA AGG AAA
317 ACA -3
R 5 — AGA ACA AGT CGA TGA AGT
GAG AT -3
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5.5. CTaTucTHYKA aHAJIH3A IOAATAKa

M . A 2 Pl:l—P':l
MHUMAJIHA BEIMYMHA Y30pKa oJpeheHa je npuMeHoM popmyre: n = Z. a pranlt
=
rie je n - obum (BenuuMHA) y30pKa, Z; @ - HHTepBal NoBepema, P - mpouemwena
z

BepoBaTHoha norahaja, d - crangapana rpemka (Hsiesh u cap., 1998).

[IpeBasieHnia, OJHOCHO TMPOLIEHAT 3apaKEHUX JEAMHKH H3padyHara je Mpema

bopmynu: I1 = 6poj unpuyupanux jeounku / yxkynan opoj jeounxu y yzopky * 100 (%).

[ToBe3aHocT pe3yarata AOOMjEeHUX MPUMEHOM HATHBHOI mperieaa u in Vitro
KyJITHBAIMje ca KaTeropujama CBHIbA, PETHMOHMMA, OJHOCHO pPa3M4YUTUM (papMama

ucnuTana je kopucrehu ¥~ tect HezaBucHocTH (Pirsonov x°).

OcCeTJbUBOCT PA3NUYUTUX AMjaTHOCTHYKUX IMOCTYMAaKa HCIHTaHA j€ TPUMEHOM
SMUIEMHUOJIOMKOT Kankymaropa  Epitools (AusVet Animal Health Services and
Australian Biosecurity Cooperative Research Centre for Emerging Infectious Disease,

http://epitools.ausvet.com.au), a pe3yiraTu cy NpUKa3aHH y MPOICHTUMA.

Cratuctnuka aHaiu3a M o0paja mojaTaka je€ BpLIEHa y NPOTPaMCKOM JE€3HKY

RStudio (Bep3uja R 1386 3.3.2).
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6. PE3YJITATHU

6.1. Pe3ysiTaTi HATHBHOT Tperjena u in Vitro kyJaruBamnuje

VYkynan 6poj oxa 403 wmHauBHayasiHa y30pka ¢ereca CBHma je OHMO HAaTHBHO
nperjiefaH M KyJITHBHCAH Yy yClIoBHMa in Vitro. Pesynratu oBe [Be AMjarHOCTHYKE

MeTojie ipuka3anu cy y Tadenu 11.

Tabena 11. Pe3yntati HATHBHOT mperieaa u in Vitro kynarusammje deneca ceuma (Ch: Cesepra Bauka; 3b:
3amanna bauka; Jb: Jy:xna bauka; Cbu: Cesepuu banar; Cpbu: Cpenmwu banat; Jbu: Jyxxuu banat; Cp: Cpem)

Pesvirrs : - v .- Pesyarar
Osnaka e3yJaTaT 'PesyﬂTaT Osnaka Pesyarart _Pesq JATAT Osnaka Pe3yarar in vitro
y3opKa HaTHBHO‘F I[] ,Vltro y3opKa HATHBHOT |[1'V|tr0 y3opKa HATHBHOT KyaType
nperjiega  KyJaType nperjega | KyJaTtype nperJena
35/01 HET HeET 3b/34 | Her mo3 JB/25 HET o3
36/02 | ner HET 3b/35 HET mo3 JB/26 HET Her
35/03 o3 o3 3b/36 Her o3 JB/27 mo3 Her
3b/04 Her o3 3b/37 Her o3 JB/28 Her Her
3b/05 o3 mo3 3b/38 | Her mo3 JB/29 HET Her
36/06 | ner mo3 36/39 | Her mo3 JB/30 HET Her
36/07 | ner mo3 36/40 | Her HET JB/31 HET Her
365/08 | ner mo3 3b/41 HET mo3 Jb/32 HET Her
36/09 | ner mo3 3b/42 | Her HET JB/33 HET Her
3b/10 Her o3 Jb/01 Her o3 JB/34 Her Her
3b/11 Her Her Jb/02 o3 o3 JB/35 Her o3
3b/12 o3 o3 Jb/03 Her o3 JB/36 Her o3
3b/13 Her o3 Jb/04 Her Her JB/37 Her o3
3b/14 Her o3 JB/05 Her o3 JB/38 Her o3
3b/15 HET Her JB/06 Her no3 JB/39 HET o3
3b/16 o3 o3 JB/07 Her o3 JB/40 Her o3
3b/17 Her Her JB/08 Her Her Jb/41 o3 o3
3b/18 Her o3 JB/09 Her Her JB/42 Her Her
3b/19 Her Her JB/10 Her o3 JB/43 Her Her
35/20 Her Her Jb/11 Her o3 Jb/44 Her Her
3b/21 Her o3 JB/12 o3 o3 Jb/45 Her Her
3b/22 Her Her Jb/13 Her o3 Jb/46 Her o3
36/23 Her o3 Jb/14 o3 o3 JB/47 Her Her
3b/24 Her Her JB/15 Her o3 JB/48 Her Her
3b/25 Her o3 JB/16 Her Her Jb/49 o3 o3
3b6/26 | Her Her JB/17 HET mo3 JB/50 mo3 o3
3b/27 Her o3 JB/18 Her o3 JB/51 Her o3
3b/28 | Her o3 JB/19 HET mo3 JB/52 mo3 o3
3b/29 Her o3 Jb/20 Her o3 JB/53 o3 o3
3b/30 Her o3 Jb/21 o3 o3 Jb/54 Her o3
3b/31 Her o3 JB/22 o3 Her JB/55 Her o3
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HacraBak tabene ca crpane 78.

Osnaka Pesyarart _Pe'synTaT Osnaka Pe3yarar _Pe3anaT Pe3yarar il:f\}/?yt?;m
yaopica HAaTHBHOT I?VVItI’O - HAaTHBHOT I[1 Vltr,o HATHBHOT R
nperyiega | KyJatrype nperjega | KyJaTrype nperJjena

36/32 | Her mo3 JB/23 HeET mo3 JB/56 HeET o3
35/33 HeET mo3 JB/24 HeET mo3 JB/57 HeET Her
JB/58 mo3 mo3 JB/100 | mo3 mo3 CBb/36 | Her o3
JB/59 mo3 mo3 JB/101 | mo3 mo3 Cb/37 | mer o3
JB/60 mo3 mo3 JB/102 | mo3 mo3 CB/38 | mer o3
Jb/61 o3 o3 Jb/103 | mer o3 CB/39 | mo3 o3
JB/62 mo3 mo3 JB/104 | nHer HET Cb/40 | mo3 o3
JB/63 HeET mo3 JB/105 | mo3 mo3 Cb/41 | mo3 o3
Jb/64 HeET mo3 JB/106 | nHer HeET Cb/42 | mer o3
JB/65 HET mo3 Cb/01 | mo3 Her Cb/43 | mer o3
JB/66 o3 o3 Cb/02 | mo3 Her Cb/44 | mer HET
JB/67 HET HET Cb/03 | mo3 Her Cb/45 | nos o3
Jb/68 Her Her Cb/04 | Her o3 CBb/46 | mo3 o3
Jb/69 o3 o3 CB/05 | Her o3 CB/47 | Her Her
JB/70 o3 o3 CBb/06 | Her o3 CBb/48 | Her o3
Jb/71 o3 o3 CBb/07 | Her Her CB/49 | Her o3
JB/72 HET HET Cb/08 | mer o3 CB/50 | mos o3
JB/73 HET o3 CB/09 | mer o3 Cbu/01 | Her HET
Jb/74 Her Her CB/10 | mo3 o3 CBbu/02 | Her o3
JB/75 o3 o3 CBb/11 | mo3 o3 CBbu/03 | Her o3
JB/76 o3 o3 CBb/12 | Her o3 Cbu/04 | mo3 o3
JB/77 o3 o3 CBb/13 | Her o3 Cbu/05 | mo3 o3
JB/78 HEr HEr Cb/14 | mo3 o3 CBbu/06 | Her Her
JB/79 o3 o3 CB/15 | Her o3 Cbu/07 | mo3 o3
JB/80 o3 o3 CBb/16 | Her o3 Cbu/08 | Her Her
Jb/81 o3 o3 CBb/17 | mo3 o3 Cbu/09 | mo3 o3
Jb/82 Her Her Cb/18 | mo3 o3 CBbu/10 | Her Her
Jb/83 Her Her CBb/19 | Her o3 Cbu/11 | Her o3
Jb/84 Her o3 CBb/20 | Her o3 Cbu/12 | Her o3
JB/85 Her Her Cb/21 | mo3 o3 Cbu/13 | mo3 o3
Jb/86 Her Her Cb/22 | mo3 o3 Cbu/14 | mo3 o3
JB/87 o3 o3 Cb/23 | mer o3 Cbu/15 | Her o3
Jb/88 Her Her Cb/24 | Her Her Cbu/16 | mo3 o3
JB/89 Her Her Cb/25 | mer mo3 Cbu/17 | mo3 o3
JB/90 o3 o3 Cb/26 | mer o3 Cbu/18 | Her o3
JB/91 mo3 mo3 Cb/27 | mo3 mo3 Cbu/19 | mo3 o3
Jb/92 o3 o3 Cb/28 | mo3 o3 Cbu/20 | mo3 o3
JB/93 Her Her CBb/29 | Her Her Cbu/21 | mo3 o3
JB/94 Her o3 CB/30 | Her Her Cbu/22 | mo3 o3
Jb/95 o3 o3 Cb/31 | mo3 o3 Cbn/23 | Her o3
JB/96 Her Her CBb/32 | Her o3 CBu/24 | Her o3
Jb/97 o3 o3 Cb/33 | mer Her Cbn/25 | mo3 o3
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HacraBak Ttabene ca crpane 79.

Osnaka Pesyarar _Pe'synTaT Pe3yarar _Pe'}yﬂTaT Pe3yarar il;]e?/ﬁ:;“
yaopica HAaTHBHOT I?VVItI’O HATHBHOT Ir‘1YVIt|’O HATHBHOT KyaType
nperyiega | KyJatrype nperjiega | KyJaType nperjena

JB/98 o3 o3 Cb/34 Her o3 Cbn/26 | Her o3
JB/99 Her o3 Cb/35 o3 o3 Cbu/27 | Her o3
Cbn/28 | mer o3 Cpbu/30 | mer Her Jbu/36 | mer o3
Cbu/29 | mo3 mo3 Cpbn/31 | Her mo3 Jbu/37 | mo3 mo3
Cbu/30 | mo3 mo3 Cpbn/32 | Her mo3 JBbH/38 | mer HET
Cbu/31 | mo3 o3 Cpbn/33 | mo3 mo3 Jbu/39 | mo3 mo3
Cbu/32 | mo3 mo3 Cpbn/34 | mo3 mo3 Jbu/40 | mer HET
Cbn/33 | mer Her Cpbu/35 | mo3 Her Cp/01 | Her o3
Cbu/34 | mo3 mo3 Cpbn/36 | Her mo3 Cp/02 | no3 mo3
Cbu/35 | mer o3 Jbu/01 HET HET Cp/03 | no3 mo3
Cbu/36 | mo3 o3 Jbu/02 mo3 mo3 Cp/04 | no3 mo3
Cbu/37 | ner mo3 Jbu/03 mo3 mo3 Cp/05 | no3 mo3
Cbu/38 | mo3 mo3 Jbu/04 HET HET Cp/06 | mer HET
Cbu/39 | mer mo3 Jbu/05 mo3 mo3 Cp/07 | mo3 mo3
Cbu/40 | mo3 mo3 Jbu/06 mo3 mo3 Cp/08 | mer mo3
Cpbu/01 | Her mo3 Jbu/07 HET mo3 Cp/09 | mo3 mo3
Cpbu/02 | mer o3 JBH/08 Her Her Cp/10 | no3 o3
Cpbu/03 | Her Her JBu/09 Her Her Cp/11 | no3 o3
Cpbu/04 | mer mo3 Jbu/10 HET HET Cp/12 | mer mo3
Cpbu/05 | mer HET Jbu/11 mo3 mo3 Cp/13 | mo3 mo3
Cpbu/06 | Her HET Jbu/12 mo3 mo3 Cp/14 | mer mo3
Cpbu/07 | mo3 mo3 Jbu/13 HET HET Cp/15 | mer mo3
Cpbn/08 | mo3 HET Jbu/14 mo3 mo3 Cp/16 | mer HET
Cpbu/09 | Her mo3 Jbu/15 mo3 mo3 Cp/17 | mo3 mo3
Cpbu/10 | mo3 HET Jbu/16 HET mo3 Cp/18 | mo3 mo3
Cpby/11 | mo3 mo3 Jbu/17 HET HET Cp/19 | mo3 mo3
Cpbu/12 | Her mo3 Jbu/18 mo3 mo3 Cp/20 | mer HET
Cpbu/13 | Her mo3 Jbu/19 mo3 mo3 Cp/21 mo3 mo3
Cpbu/14 | Her mo3 Jbu/20 HET HET Cp/22 | mer HET
Cpbu/15 | Her mo3 Jbn/21 HET HET Cp/23 | mer mo3
Cpbu/16 | mo3 mo3 Jbn/22 mo3 mo3 Cp/24 | mer HET
Cpbu/17 | no3 Her Jbu/23 o3 o3 Cp/25 | mer Her
Cpbu/18 | mo3 HET Jbn/24 mo3 mo3 Cp/26 | mer mo3
Cpbu/19 | mo3 1103 JBH/25 o3 o3 Cp/27 | nos o3
Cpbu/20 | mo3 o3 Jbu/26 HeT HeET Cp/28 | mer HeET
Cpbu/21 | mer o3 Jbu/27 no3 o3 Cp/29 | nos o3
Cpbu/22 | mer o3 Jbu/28 o3 o3 Cp/30 | mo3 o3
Cpbu/23 | mer Her Jbu/29 HET HET Cp/31 HET HeT
Cpbu/24 | mo3 Her Jbu/30 o3 o3 Cp/32 | nos o3
Cpbu/25 | mer o3 Jbu/31 o3 o3 Cp/33 | no3 o3
Cpbu/26 | mer Her Jbu/32 HET HET Cp/34 | nos o3
Cpbu/27 | mo3 o3 Jbu/33 o3 mo3 Cp/35 | mo3 o3
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HacraBak ta6ene ca crpane 80.

Pesyarar | Pesyarar

Pesynrar = Pe3syarart

O3naka P O3naka A

yopKa HATHUBHOr | INVitro y30pKa HATHUBHOr N Vitro
nperyiega | KyJatrype nperjiega | KyJaType

Cpbu/28 | mo3 o3 Cpbu/29 | mo3 o3

Cp/36 HeET mo3 Jbn/34 mo3 mo3

Cp/37 HeET mo3 Jbn/35 mo3 mo3

Cp/38 o3 o3 Cp/80 Her Her

Cp/39 Her Her Cp/81 o3 o3

Cp/40 Her Her Cp/82 o3 o3

Cp/41 HET HeT Cp/83 o3 HET

Cp/42 Her Her Cp/84 103 o3

Cp/43 o3 o3 Cp/85 HET mo3

Cp/44 o3 HET Cp/86 mo3 mo3

Cp/45 o3 HET Cp/87 HET mo3

Cp/46 HET HET Cp/88 mo3 mo3

Cp/a7 HET HET Cp/89 HeT HET

Cp/48 HET HET Cp/76 mo3 mo3

Cp/49 HET HET Cp/77 mo3 mo3

Cp/50 HET HET Cp/78 mo3 mo3

Cp/51 mo3 mo3 Cp/79 HeT HET

Cp/52 103 103 >=403

Cp/53 mo3 mo3

Cp/54 HET HET

Cp/55 HET HET

Cp/56 mo3 mo3

Cp/57 mo3 mo3

Cp/58 HET mo3

Cp/59 HET mo3

Cp/60 HET o3

Cp/61 o3 o3

Cp/62 o3 o3

Cp/63 HET HET

Cp/64 o3 o3

Cp/65 mo3 HET

Cp/66 o3 o3

Cp/67 o3 Her

Cp/68 Her o3

Cp/69 Her o3

Cp/70 o3 o3

Cp/71 o3 o3

Cp/72 Her Her

Cp/73 Her Her

Cp/74 o3 o3

Cp/75 Her Her
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[Mpu mMukpockomupamy in Vitro kyntypa Ha yBenudamy on 400x jacHo cy Owie
BUJUbMBE paznuuuTe Mopdoiouke (Gopme OnactouucTHca, 04 KOJUX Cy JOMHHHpae
BaKyoJlapHa U rpaHyiapHa ¢popma. Ko mojeaMHux y30paka MOrao ce yO4UTH Iapa3uT y
dopmu mmcre, MoK je Ha Behem Opojy mpemaparta jacHO OMO BUIJBUB IMpoilec OMHApHE

neobe mukpoopranusma (Cnukxa 5, 6 u 7).

Cnuxka 6.Blastocystis sp. y kyntypu (400%), Bakyonapua popma (a), rpanymnapaa Gpopma (6)
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Cnuxa 7.Blastocystis sp. y kyarypu (400x), 6unapra geoba hemmja

JonaBawem JlyromoBor pactBopa jojga jakmie je OWIO YOUUTH CTPYKTYPY
6nacronucruca. Haume, Ha 000jeHUM y30pLMMa jacHO Cy C€ BHUJENHU MOJEAUHU JEJIOBU
henmje, kao MWTO Cy ICHTPAJIHA BaKyoJia, ITUTOINIA3MATCKH I0jac, jeapa W helujcKu

omotau (Cnuka 8).

Cnuxa 8.Blastocystis sp. y xkynarypu (400x), nmpenapat 060jeH JIyroioBUM pacTBOPOM.
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VY cBexxeM (QekaaHOM Marepujaly JeTekToBaHe Mopdoiomke ¢opme cy ce y
M3BECHO] MepH pasiukoBaie oj Mopdosomkux (opmu y kyiarypu. Yemhe cy ce
youaBane ¢opme uucre (Cnuxa 9) w rpanynapHe d¢opme, AOK cy pehu Hama3z

MMpEACTAaBJbAJIC KIIACUYHEC JIAKO IMPCIIO3HATIbUBE BAKYOJIapHEC q)OpMC.

Cnuxa 9. Hucra Blastocystis sp. y cBexxem ¢pekanrom marepujaiy (400 x)
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6.2. Ilpesanenua Blastocystis sp. kog cBHIa HAa OCHOBY pe3yJiTaTa PasIMYUTHX

AMJarHOCTHYKHUX METOa

Cau y3opmu ¢ereca (n=403) cy moABprHYTH MpEriieAy ca JIBe CTaHIapIHE METO/IEC
(HaTuBHU Tperjien W IN VItrO0 KynTHBalMja), HA OCHOBY KOjUX C€ J00Hja TMpoleHaT
3apakeHUX jeIMHKU OJHOCHO mpeBajeHna. Oj ykymHor Opoja y3opaka, 48 y3opaka je

OCHUM CTaHJapAHUM MeTo/laMa MOJBPTHYTO U MoJieKynapHoj nujarHoctuiy (PCR).

Tabena 12. dpexBeHnrja ¥ IPOLICHAT Pe3yJITaTa HATHBHOT ITperieaa

Hatupau nperiea

HeraTtusnu (0) IMo3uTusHu (1)
235 (58,31%) 168 (41,69%)

U3 Tabene 12 ce Bumm na mpeBajeHna OJacTONMCTHCA KOJA CBHEA Ha OCHOBY

pe3ynraTa HaTUBHOT mnperiieaa usHocu 41,69%.

Tabena 13. ®pekBeHIMja U IPOLICHAT pe3yJiTara in Vitro kyntusamuje

In vitrokyntuBamnuja

Heratupuu (0) Mo3utusuu (1)

120 (29,78%) 283 (70,22%)

W3 Tabene 13. ce Buam na mpeBajieHIa OJacTONMCTHCA KON CBHIbAa HA OCHOBY

pesyarara in Vvitro kynrusamuje uznocu 70,22%.

Ako ce mocmarpa camMo oHuX 48 y30paka KOjU Cy HacyMule H3a0paHu H

MOJIBPTHYTH MOJIEKYJIAPHO) IMjarHOCTULM, PE3YITaTH cy cienehu:

- On 48 y3opaka, 21 y3opak je OMO MO3UTHBAH NPU HATUBHOM IIperyiefly pa3Masa

(eneca, mTo NpeAcTaBIba npeBaneHty o 43,45%,

- on 48 y3opaka, 38 je OWJIO MO3UTHBHO MpH IN VItr0 KyJITHBAIUjH, INTO MPEACTaBIba

npeBasieHIty ox 79,16%,
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- JIOK je ox uctux 48 yzopaka, 39 6uno no3utusHo npu PCR anamm3u, mro npeacrasiba

npeBaneHity ox 81,25%.
6.3. [IpucycTBO GJIaCTONMCTHCA KO PAa3THYMTHX KATEropHja CBHIba
[ToBe3aHocT pe3ynrata JOOHMjeHUX MPUMEHOM HATHBHOT IpeErjieaa ca Pa3ImdyuTHM

KaTeropujamMa CBHI>A WCIUTaHA je Kopucrehu ¥~ tect HeszaBucHocTH k X 2 Taberne

koHtuHrenuuje (Tabena 14).

Tabena 14. TlpeBaneHua OnacTonMcTHCa KOJ Pa3JIMUUTHX KaTeropuja CBUEA HAa OCHOBY pe3yliTara
HATUBHOT Mperiena.

Pe3yarat HaTHBHOT nperJjeaa

Karteropuje cBuma YxynHo

Heratusnu (0) IMo3uTuBHMu (1)
IIpacanx mace 10 20 kr 79 (57.7%) 58 (42.3%) 137 (100%)
Cume mace 20 — 49 kr 54 (56.8%) 41 (43.2%) 95 (100%)
ToBHe cBUIbe Mace 50 — 79 kr 37 (61.7%) 23 (38.3%) 60 (100%)
TosHe cBume Mace 80 — 110 kr 18 (52.9%) 16 (47.1%) 34 (100%)
ToBHe cBUIbe Mace mpeko 110 kr 8 (66.7%) 4 (33.3%) 12 (100%)
Ipunioane kpMaye 24 (66.7%) 12 (33.3%) 36 (100%)
[Ipunsioane Ha3uMuLe 15 (51.7%) 14 (48.3%) 29 (100%)
YkynHo 235 (58.31%) 168 (41.69%) 403 (100%)

W3 Tabdene 14ce Buau na Ha OCHOBY pe3yjiTaTa HAaTMBHOT Mperjiena, MpeBajeHIa
Omacronuctrca koJ mpacaau 1o 20 kr u3Hocu 42,3% (58/137), kox cBuma mace 20 — 49
KT nipeBasieHna je 43,2% (41/95), kox ToBHux cBuma 50 — 79 xr u3Hocu 38,3% (23/60),
koJ ToBHHX cBuUmba Mace 80 — 110 kr 47,1% (16/34), xox ToBHUX CBUEa Mace Tpeko 110
kr 33,3% (4/12), xox mnpuruogHux Kpmada uszHocu 33,3% (12/36), mok je kon
MPUILUIONHUX HasuMuna mnpeBaneHna Ouma 48,3% (14/29). Ha ocHOBY ¥% Tecra
nesaBucHocTH (Pearson ¥°) MoXe ce 3aK/bydHMTH J]a He IOCTOjH CTATHCTHUKH 3HAYajHA
MOBE3aHOCT Yy TPEBAJICHIM OJIACTOIUCTHCA KOJ pPa3IMYUTHX KaTeropHja CBHIbA Ha

OCHOBY p€3yJTaTra HaTUBHOT TIpPETIIea, x*(6,403) = 2.68,p = 0.85.

Kao m kox HaTUBHOT Tperiesa, MOBE3aHOCT pe3yirara JOOHjeHHX MPUMEHOM INn
VItro KyaTuBaIMje ca pa3IMYUTAM KaTeroprjama CBHiba UCIUTAHa je Kopuctehn ¥~ Tect

He3aBucHocTH k X 2 Ta0ene koutunrenuuje (Tadena I5).
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Tabena 15. Tpesanenia 6JacTOMUCTHCAKO Pa3IMUMTHX KAaTEropHja CBHEa Ha OCHOBY pesyiiTara in Vitro

KyJITHBAIHje.

Kareropuje cBuma

Pesyurar in vitro kyarusanmje

HeraTtusuu (0)

IMo3utuBHu (1)

Ipacax mace 10 20 kr 32 (23.4%) 105 (76.6%) 137 (100%)
Caume mace 20 — 49 kr 30 (31.6%) 65 (68.4%) 95 (100%)
TosHe cBumbe Mace 50 — 79 kr 20 (33.3%) 40 (66.7%) 60 (100%)
TosHe cBume mace 80 — 110 kr 11 (32.4%) 23 (67.6%) 34 (100%)
ToBHe cBUIbe Mace mpeko 110 kr 2 (16.7%) 10 (83.3%) 12 (100%)
Ipunioane KpMaye 19 (52.8%) 17 (47.2%) 36 (100%)
IMpunioane Ha3UMHUIE 6 (20.7%) 23 (79.3%) 29 (100%)
VKynHo 120 (29.78%) 283 (70.22%) 403 (100%)

U3 Tabene 15 ce Buau 1a Ha OCHOBY pe3yiraTa IN VItro KyiaTHBaIuje, MpeBaicHIa

omacronuctrca kox npacanu 1o 20 kr uznocu 76,6% (105/137), xox ceuma mace 20 — 49

Kr mpeBajieHna je 68,4% (65/95), kon ToBHuX cBuma 50 — 79 kr 66,7% (40/60), xon

ToBHUX cBUEa Mace 80 — 110 kr 67,6% (23/34), koxg ToBHUX cBUIa Mace mpeko 110 kr

83,3% (10/12), xox mpurutoganx kpmaua usHocu 47,2% (17/36), nok je Ko MPHUILIOTHUX

Hazumuia npesaneHna 79,3% (23/29). Ha ocuoBy ¥ TecTa HE3aBUCHOCTH (Pearson Xz)

MOKC C€ 3aKJbyduTHu Ha HOCTOjI/I CTaTUCTHYKHU 3HaqajHa IMOBC3aHOCT Yy IPCBAJICHIU

6HaCTOHI/ICTI/IC€l KO pas3iiInduTux KaTeroija CBMBba Ha OCHOBY peE3yJiTaTta in vitro

kynTuBaumje, ¥ (6,403) = 14.56,p = 0.02,
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6.4. Iucrpudbyumja Blastocystis sp. mo pasjM4YuTHM perMmoHMMAa H OKpy3MMa y

BojBoannu

On 198 y3opka ca teputopuje bauke, 61 (30,8%) y3opak je 6MO MO3UTUBAH MPHU
HATUBHOM MHKPOCKOIICKOM Tiperiieny, ok je 140 (70,7%) y3opaka OuII0 TO3UTHBHO MPU
in vitro xkyaruBarmju. Ox 116 y3opaka ca teputopuje banara, 60 (51,7%) y3opaka je
OWJIO MMO3UTUBHO MPH HATUBHOM Iiperieny, Aok je 85 (73,3%) y3opaka GOm0 MO3UTUBHO
npu in Vvitro kyarusanuju. Ox 89 y3opaka ca teputopuje Cpema, 47 (52,8%) y3opaka je
OWJIO TTO3UTUBHO MPH HATUBHOM IIperieny, 1ok je 58 (65,2%) y3opaka OUI0 MO3UTUBHO
npu in Vitro kyntuBanuju. IToBe3aHocT pesynrata JOOHjeHHX MPUMEHOM HATHBHOT
Tperieaa Mo perHoHMMa MCIHTaHa je KopucTehu x° TecT He3aBHCHOCTH k X 2 Tabere

koHtuHrenuuje (Tabena 16).

Tabena 16. Pe3yntatu HATUBHOT IIpeTJie/ia 10 PETHOHUMA.

Pe3VJ]TaT HaTHBHOI IMperjeaa

Pernon Heratusuu (0) IMo3uTuBHM (1) Yxynuo
Bauka 137 (69.2%) 61 (30.8%) 198 (100%)
Banar 56 (48.3%) 60 (51.7%) 116 (100%)
Cpem 42 (47.2%) 47 (52.8%) 89 (100%)

YxynHno 235 (58.31%) 168 (41.69%) 403 (100%)

X° Tect HezaBucHOCTH (Pearson ¥ ) mokasao je CTaTUCTUYKHU 3HAYajHy Be3y u3Mely

pe3yiTaTa HATHBHOT TIperiiesia i pernona, ¥~ (2,403) = 18.98,p < 0.0005,

[ToBe3aHOCT pe3yirara T0OHjEHHX MPUMEHOM IN VItro KyJiTHBaIMje ca perHoHMMa
ucnurana je kopucrehn ¥~ tect HezaBucHOcTH K X 2 Tabene xontunrennuje (Tadena

17).

Ta6ena 17. Pesynratu in Vitro KyaTuBaImje mo peruoHnMa.

Pe3yuarar in vitro kyaruBanuje

Pernon Herarusnmu (0) Mo3utuBnu (1) Yxynuo
Bbauka 58 (29.3%) 140 (70.7%) 198 (100%)
Banar 31 (26.7%) 85 (73.3%) 116 (100%)
Cpem 31 (34.8%) 58 (65.2%) 89 (100%)
Ykynno 120 (29.78%) 283 (70.22%) 403 (100%)
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¥~ tect He3zaBucHOCcTH (Pearson ¥°) HuUje MOKa3ao je CTATUCTHYKH 3HAYajHY BE3y

u3mel)y pesynTara in Vitro kyntuBarmje u peruona, x-(2,403) = 1.63,p = 0.44,

Pesynratu pa3nuuuTHX AMJarHOCTUYKUX MOCTYIAKa MO OKPY3UMa Cy MPUKa3aHU y

Tabenu 18. Tpeaneniie Blastocystis sp. mo okpy3uma cy npukasane Ha Crauyu 10 u 11.

Tabena 18. Pe3ynratu pa3nuuuTHX AMjarHOCTHYKHUX MOCTyIaKa 1o okpysuma y All BojBonunu.

Bpoj no3uTuBHMX Bpoj no3utuBHuX
Bpoj y3opaka nmo oxpyry y3opaka npmu y3opaka npu in

HATHBHOM mperyieny  Vitro kyJaruBanuju
CesepHo-bauku 50 20 40
Bauka 3anaaHo-bauku 42 4 30
Jyxxuo-bauku 106 37 70
CesepHo-banatcku 40 21 35
banar Cpenme-banarcku 36 16 24
Jyxxno-banatcku 40 23 26
Cpem Cpemcku 89 47 58
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Cnuxa 10. Ilpeanenna 6acTorctrca mo okpysuma y All BojBoauan Ha 0OCHOBY pe3ynTaTa HaTHBHOT
MHKPOCKOIICKOT IIperie/a.
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Cnuxa 11. Tlpeanenna GracrorucTuca o okpysuMa y AIl BojsoanHu Ha 0OCHOBY pe3yinTara in Vitro

KyJTHBAIH]e.
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6.5. Imctpudyumja Blastocystis sp. mo paziuuuTum papMama 3a y3roj CBHmba

IloBe3anocT pe3yiirtara ,I[O6I/IjeHI/IX IIPUMEHOM HATHUBHOTI IIPErjicaa ca pa3jinduTuM

(dapmamMa ucnuTana je kopucrehu y° Tect HezaBHCHOCTH K X 2 Tabejie KOHTUHIEHIUjE

(Tabena 19).
Tabena 19. Pezynrati HATUBHOT IIperiieaa mo ¢papmama

Pe3yJITaT HATHUBHOI ImperJjeaa

Papma HeratuBuu (0)  Ilo3utusHu (1) Yiynmo
D1 38 (90.5%) 4 (9.5%) 42 (100%)
D2 35 (83.3%) 7 (16.7%) 42 (100%)
@3 20 (55.6%) 16 (44.4%) 36 (100%)
D4 30 (60%) 20 (40%) 50 (100%)
@5 25 (51%) 24 (49%) 49 (100%)
D6 17 (42.5%) 23 (57.5%) 40 (100%)
@7 17 (42.5%) 23(57.5%) 40 (100%)
(O3] 27 (54%) 23 (46%) 50 (100%)
DI 19 (47.5%) 21 (52.5%) 40 (100%)
@10 7 (50%) 7 (50%) 14 (100%)

YkynHo 235 (58.31%) 168 (41.69%) 403 (100%)

W3 Tabene 19 ce Buam na mpeBajieHNa OacTomUcTHCa MO (apMamMa Ha OCHOBY
pe3yntaTta HaTUBHOT nperyiena usHocu 9,5% (4/42) na papmu @1, 16,7% (7/42) nHa
bapmu D2, 44,4% (16/36) na papmu D3, 40% (20/50) na dapmu D4, 49% (24/49) Ha
bapmu D5, 57,5% (23/40) na dbapmu D6, 57,5% (23/40) na papmu @7, 46% (23/50) Ha
bapmu D8, 52,5% (21/40) na dapmu @9, ognocuHo 50% (7/14) na dapmu ®10. Ha
ocHOBy X~ Tecra He3aBucHocTH (Pearson X°) Moxe ce 3aKJbydHTH A3 IIOCTOjH
CTaTUCTUYKHU 3Ha4yajHa MOBE3aHOCT y MPEBAJICHIIM OJIACTOLIMCTUCA U Pa3IMuUTUX (hapmMu

Ha OCHOBY pe3yJiTaTa HaTUBHOT IpErie/aa, ¥2(9,403) = 40.86,p < 0.0005,
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IToBe3aHOCT pe3ynTara JOOHjCHUX IPUMEHOM IN VItro KyiTHBaIuje ca pa3IndyuTHM

¢dapmama ucnurana je kopucrehu ¥~ tect HezaBUCHOCTH K X 2 Tabesie KOHTHHIE€HIIUjE

(Tabena 20).

Tabena 20. Pesyaratu in vitro kyntusanuje mo papmama.

Pesyarar in vitro kyaruBauuje

Papva Heratusnu (0) Mo3uTuBHu (1) YiymHo
D1 12 (28.6%) 30 (71.4%) 42 (100%)
D2 15 (35.7%) 27 (64.3%) 42 (100%)
@3 12 (33.3%) 24 (66.7%) 36 (100%)
D4 10 (20%) 40 (80%) 50 (100%)
D5 18 (36.7%) 31 (63.3%) 49 (100%)
D6 13 (32.5%) 27 (67.5%) 40 (100%)
@7 14 (35%) 26 (65%) 40 (100%)
[O1] 17 (34%) 33 (66%) 50 (100%)
D9 5 (12.5%) 35 (87.5%) 40 (100%)
@10 4 (28.6%) 10 (71.4%) 14 (100%)

YxkynHo 120 (29.78%) 283 (70.22%) 403 (100%)

U3 Tabene 20 ce Buau na npeBajeHla OilacToucTHca MO ¢apMamMa Ha OCHOBY
pesynrara in vitro kynrusamuje usHocu 71,4% (30/42) na dpapmu @1, 64,3% (27/42) Ha
bapmu D2, 66,7% (24/36) na dapmu D3, 80% (40/50) Ha dpapmu D4, 63,3% (31/49) Ha
bapmu D5, 67,5% (27/40) na papmu D6, 65% (26/40) Ha dapmu D7, 66% (33/50) Ha
bapmu D8, 87,5% (35/40) na dpapmu @9, ognocuo 71,4% (10/14) na papmu ®10. Ha
ocHOBY x° Tecra HesaBucHocTH (Pearson x°) Moxe ce 3aK/byuHnTH 1a HE IIOCTOjH
CTaTUCTUYKHU 3Ha4yajHa MOBE3aHOCT y MPEBAJICHIM OJIACTOLIMCTHCA U Pa3IMUUTUX (hapmu

Ha OCHOBY pe3yiTata in Vitro kyntusanuje,x-(9,403) = 11.18,p = 0.26.
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6.6. Pesyaratu januyane peakuuje noiumepase (PCR)

[Ipumenom nanuane peaknuje mosmmepaze (PCR) je mpernemano 48 nacymwuie
n3abpaHuX y3opaka ca CBUX jeceT (¢apMu. Y30pIH Cy 0Aa0paHU MPOMOPLHOHAIHO O
cBake kareropuje cBuma. Ox 48 y3opaka, JIeBeT je OUI0 HEeraTUBHO, JIOK j& MPEOCTAIHNX
39 6mmo HexBOCMHMCIIEHO MO3MTHBHO Ha Blastocystis sp. PCR peakiuja je cmarpana

MO3UTUBHOM YKOJIMKO j€ JIOILIO 10 aMmIuudukanuje npoaykra BenuuuHe 600 Oa3HMX

napoBa (Cruka 12).

600 bp

Cnuxka 12. Tlpuka3 enekrpodopercku pasasojerux PCR mpoxykata y obojeHoM 2% arapo3HOM reiy.
AMIUTMKOHH KapaKTepPUCTUYHHM 32 OJIACTOLIMCTUC MMajy MOJICKYJICKY Macy o 600 6m. Ilo3uTHBHE y30pLu
1-5, 8 u 9; HeratuBuu y3opiuu 6 u 7; bpoj 10 je neratmBHa xoutpona (no template control (NTC),
KOHTpOJIa ca BoJIoM crerneHa 4yucrtohe 3a PCR).
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6.7. Pe3yaraTu MoJieKyJIapHe CyOTHUNH3ALMje U30J1aTa

3a 38 HacyMHYHO OmabpaHHMX y30paKa, KOju Cy OWJIM TO3WTHBHH Ipu IN Vitro
KyntuBanmju, ypahena je cynrtunmzammja ca STS mnpajmepuma crnenupuuHUM 32
cynrunone ouekuBane ko cumwa: ST1, ST2, ST3 u ST5. Heku ox oBa ueTupu cynrumna
Cy HACHTU(GUKOBAHU Yy YKymHO 25 y3opaka. Y mpeoctaymx 13 y3opaka HUje OMII0
JI0Ka3aHO MPHUCYCTBO TpaKeHUX cyntumnoBa. On 25 y3opaka MO3UTHBHUX Ca HEKUM O]l
cynrtun crenuduuHux npajMepa y 8 yzopaka je Ouo mpucyraH camo jeaaH cyntumr, y 10
y30paka je yCTaHOBJbEHA MellaHa WH(EKIHja ca JBa CYNTHIA, JOK je Yy MPeoCTaIux 7

y30paka JujarHoCTHKOBaHa Memiana undekiuja ca 3 cynruna (Tadena 21.)

Tabena 21. [luctpudynuja CynTUIIoBa y y3opuuma dereca

CynTun Bpoj y3opaka

ST1

ST2

ST3

ST5

ST1+ STS
ST1+ST3
ST1+ST3+ ST5
ST1+ST2 + ST5

NOPRPOFRIOIO(N

ST1 je nnentudukoBan y 24 y3opka (24/25; 96%), ST2 je unentudukoBaH y aBa
y30pka (2/25; 8%), ST3 je unenrudukoBan y mect yzopaka (6/25; 24%), nox je STS 6uo
npucytat y 16 y3opaka (16/25; 64%).

94



Tamaw Ilunu Jlokmopcka oucepmauuja Pe3ynmamu

6.8. YnopehuBame pazIMyuTHX AMjarHOCTHYKHX MeToAa y aerekuuju Blastocystis

Sp. KO/ CBHIHA

Tabena 22. YuopemHu mpukas pesyjirara HATHBHOT mOperiena, in Vitr0 KynTHBaiMje W MOJEKyIapHE
JIMjarHOCTHKE KoJ 48 pa3nuunuTHX HacyMHLe 01a0paHuX y30paka.

Pe3yarat HATUBHOT Pe3yarar in vitro Pe3yarar mosiekyJiapHe
O3Haka y3opka . .
nperJjena KyJITHBaIHje JUjarHOCTHKE

36/01 Her Her Her
35/02 Her Her ITo3
35/03 ITo3 ITo3 ITo3
3b/04 Her ITo3 ITo3
3b/06 Her ITo3 ITo3
3b/12 ITo3 ITo3 Her
3b/13 Her ITo3 Her
3b/14 Her ITo3 ITo3
3b/18 Her ITo3 ITo3
36/21 Her ITo3 ITo3
JB/10 Her ITo3 ITo3
JB/21 ITo3 ITo3 ITo3
JB/36 Her ITo3 ITo3
Jb/41 ITo3 ITo3 ITo3
Jb/31 Her Her Her
Cpbn/04 Her ITo3 ITo3
Cpbn/12 Her ITo3 ITo3
Cpbn/29 ITo3 ITo3 ITo3
Cpbn/39 ITo3 ITo3 ITo3
Cpbn/23 Her Her ITo3
CB/10 ITo3 ITo3 ITo3
CB/21 ITo3 ITo3 ITo3
CBb/35 ITo3 ITo3 ITo3
Cb/47 Her Her ITo3
Cb/33 Her Her ITo3
JB/49 ITo3 ITo3 ITo3
JB/60 ITo3 ITo3 ITo3
JB/70 ITo3 ITo3 ITo3
Cp/63 Her Her Io3
Jbu/05 ITo3 ITo3 Her
JBu/15 ITo3 ITo3 Her
Jbu/22 ITo3 ITo3 ITo3
Jbu/36 Her ITo3 ITo3
Jb/87 ITo3 ITo3 ITo3
Jb/85 Her Her ITo3
Cp/04 ITo3 o3 o3
Cp/21 ITo3 o3 o3
Cp/26 Her ITo3 ITo3
Cp/33 ITo3 ITo3 ITo3
Cp/47 Her Her Her
Cbnu/12 Her ITo3 Ilo3
Cbu/18 Her ITo3 Her
Cbu/20 ITo3 ITo3 ITo3
Cbn/39 Her ITo3 ITo3
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HacraBak Tabene ca ctpane 95.

Pe3yarat HATUBHOT Pe3yarar in vitro Pe3yarar mosiekyJiapHe
O3Haka y3opka . .
nperJena KyJITHBaLHje JUjarHOCTHKE
Chbu/08 Her Her Her
Cp/69 Her o3 o3
Cp/76 o3 o3 o3
Cp/87 Her o3 o3

OcCeTJbUBOCT PA3NUYUTUX AMJArHOCTHMYKUX MOCTYMAKa HCIUTaHAa j€ TPUMEHOM
enuaeMHoIoIIKOr KainkynaTopa Epitools (AusVet Animal Health Services and Australian
Biosecurity Cooperative Research Centre for Emerging Infectious Disease,

http://epitools.ausvet.com.au). Ipumermen je 95%-HU HUBO MOY3AAHOCTH, a PE3YJTATH

Cy IIPUKA3aHU y POLEHTUMA.

TaGena 23. 2x2 rtabena NO3MTHBHUX M HETaTHBHHX pe3ynTata Ha Blastocystis sp. mpumeHoMm npa
nujarHocTryka nocrynka: PCR u HaTuBHE niperiesn.

Harusau PCR
Tperien Ilo3uTHBHHA HeraTuBHu
18 3

21 6

OcetspuBOCT HaTHUBHOT mperiena y mnopehemy ca PCR meromom, xao 3i1aTHUM

cTa”aapaom, usHocu 46,15%.

Tadena 24.2x2 Tabena MO3WTHUBHMX W HETAaTUBHHUX pe3yiarata Ha Blastocystis sp. mpumenom nBa
aujarnoctryka noctynka: PCR u in vitro kynrusanuja.

In vitro PCR
kyntuBanja  Ilo3uTHUBHU HeraTuBHu
IMo3uTUBHU 33 5
HeraTuBHu 6 4

OcetspuBocT iN Vitro kyntuBanumje y nopehemy ca PCR mertomom, kao 3matHuUM

cTanmapaom, usHocu 84,62%.

Tabena 25.2x2 Ttabena MO3WTHBHHX W HETaTHBHUX pesynarata Ha Blastocystis sp. mpumenom nBa
JIUjarHOCTUYKA MMOCTYIKA: HaTUBHU Tipersieq 1 PCR.

Harusuu nperinen
ITo3uTUBHHU HeraTruBun

18 21

PCR

ITo3uTUBHMU
HeraruBun
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OcerspuBoct PCR metone y mopehemy ca HaTHBHUM TPETJIEAOM, Kao 3JIATHUM

cTaHgap/iom, uznocu 85,71%.

Tabena 26.2x2 Tabena TO3WTHBHUX M HETaTHBHUX pe3yntata Ha Blastocystis sp. mpumenom nBa
JIMjarHOCTHYKA MTOCTYNKA: HATHBHH TIperyie] u in Vitro kyntusanuja.

In vitro HaTtuBHu npernen
kyntuBanja  IlosuruBHu  HeraruBHu
21 17

0 10

OcetrsbuBOCT IN Vitro kynTtuBamuje y nopehewmy ca HaTHBHUM IPETIICAOM, Kao

3JIaTHUM cTanaapaom, uznocu 100%.

Tabena 27.2x2 Ttabena MO3UTHBHUX W HETaTUBHHUX pesynartata na Blastocystis sp. nmpumeHom mBa
JIMjarHOCTHYKA MOCTyMKa: iN Vitro kynrusanuja u PCR.

In vitro kyaTuBanuja
ITo3uTHBHU HeraruBun
33 6

5 4

OcempuBoct PCR mertone y mopehemy ca in Vitro xyiaruBanujom, Kao 3JaTHUM

PCR

cTaHaapiom, uznocu 86,84%.

Tabena 28. 2x2 Tabena NO3WTHBHUX M HEraTUBHUX pe3ynrata Ha Blastocystis sp. mpumenom mBa
JIMjarHOCTHYKA TOCTYNKA: iN Vitro KyJITHBaIMja 1 HATUBHU MPErIe/.

HartuBHN In vitro kyntuBarmja

nperien Ilo3utuBan  HeratuBHm
IMo3uTHBHU 21 0
HeraTuBHu 17 10

OceTJbUBOCT HATHBHOT Mperiiesa y mopehemy ca in Vitro KkyaTuBaiujom, Kao

3JIATHUM CTaHJApI0OM, U3HOCH 55,26%.
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7. IMCKYCHJA

Blastocystis je mapasuTcka MpOTO30a TacTPO-UHTECTUHAIHOT TPaKTa JbYAU H
MHOIITBA kHBOTHIbA (Stenzel u Boreham, 1996; Tan, 2004). Blastocystis je mpsu myt
onrcad nouetkoMm 20. Beka (Alexeieff, 1911; Brumpt, 1912), anu je Tek moyetak 21. Beka
JIOHEO 3HAYajHUjU MOMAaK y pa3yMeBamy OBOT jeAHOhenujckor opranm3ma. Mehyrum,
0cO00EHOCTH TMapa3uTa Cy y 3HAa4ajHO] MEpPH OTexalie JabopaTOPHjCKy AMjarHOCTHKY H

YCHOPHWIX Hamope y pa3yMeBamy OHOJIOTHj€ OBOT Iapa3uTa.

Hako je Blastocystis npsu myt onucan npe Bume ox 100 roauHa, U mopes Haropa
OpojHMX WCTpakMBada joIml YBEK IIOCTOje OpOjHE HEMO3HAHWIIE OKO OBOT
MUKpooprannzMa. HajBaxHMja muTama Koja M JlaH JaHac M3a3MBajy paclpaBe HaydHe
jaBHOCTH, Koja ce 0aBH OBHUM MapasuToM, jecy nma ju Blastocystis y3pokyje obosbema
JbyIl W KoOja je yJora >KHBOTHHbA, OIHOCHO KOHTaKTa YOBEK-)KUBOTHUEA Y

eMHJIEMHOJIOTHjU XyMaHe 0JacTOIHCTO3e.

Blastocystis ce Moske wu30J0BaTH W3 MalMjeHaTa ca TracTPO-MHTECTUHATHUM
nopemehajuma (nujapeja, MydHuHA, a0AOMHHAIHU OOJIOBH, HAIyTOCT, MoBpahame),
OJTHOCHO €KCTpa-MHTECTUHAIIHUM CUMITOMHMMA, Kao IITO Cy apTPUTHC, YpTUKapuje H
aHruoesneM. MehyTum, He MOCTOjU OMIUTE MpUXBaheHW KOHCEH3yC O MAaTOT€HOCTH OBE
npoto3oe (Stensvold u Clark, 2016). AcumnrTomaTtcke nHGEKIHje KO JbYIU Ce A0Ka3yjy
ca CKOpO HISHTHUYHOM TIIPEBAICHIIOM Ka0 W KOJ CHMIITOMAaTCKUX HWH(QEKIHja, IITO
OCTaBJba OTBOPEHO NHTamkE O NATOreHOM 3Hauajy Osactouuctuca. Cse Behu Opoj
SMUIEMHUOJIOIIKUX HCTPaXKHMBarha, IN-VIVO U IN-VItro ekcriepuMeHTa Kao 3ak/by4ak HMa
jacHy maroreHy mnpupoay Omacrouuctuca. Blastocystis ce y nurtepatypu Hajuenthe
JIOBOJIM Yy Be3y ca KIIMHUYKOM MaHu(ecTanujoM cuHapoma uputadbunHor kojaona (MBC)

(Poirier u cap., 2012).

Blastocystis je ocum kox JbyIu M30J0BaH U3 MHOIITBA KUBOTHIA. OCHUM JUBIBUX
Y 300JIOIIKUX JKUBOTHHHA, ToMahe )KHBOTHIGE Kao IITO Cy CBUIbE, )KUBUHA, TIPEKUBAPH H
KOmwH, Takohe mnpesncraBbajy aomahuHe oBor mapasuta (Alfellani u cap., 2013).
Blastocystis mpencTaBiba cBe ydecTanuju Haia3 y Mapa3UTONOIIKAM HUCTPaKHBambHMa

IIupoM CBCTA. To moxe Outu pe3yiITar mnopacta MHOUACHIIC 6J'IaCTOLII/ICT03C ajini u
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rocienuiia modosplama ANjarHOCTUYKUX Tpouenypa. Mehyrum, ako ce y3my y 003up
rio0anu3anyja, MHTEH3UTET CBETCKE TPrOBHHE, JOCTYITHOCTH IyTOBaWka W TPEHII pacra
MOTyJaIyje Jbyad U )KUBOTHIGA, OAHOCHO MOAALM O eMHUIEMHOJIOTHjU OJIacTOLMCTHCA,
OJIACTOLMCTO3y MOXEMO CMaTpaTH CBEMpPUCYTHOM 300HO30M (Vassalos u cap., 2008).
WNnak, 3a HEABOCMHCICH 3aK/bydaK O 300HOTCKOM IOTCHIHUjalTy OJIACTOIMCTHCA

HEOIXO/IHA je KapaKTepu3alnja OBOT apa3uTa Ha MOJIEKYJIapHOM HUBOY.

Hajsehy mpempeky y  pasymeBamy OHOJOTrHje OJacTOIMCTHCA MPEACTaBIbA
OJICYCTBO CTaHJIapIM30BaHUX MeToja JiabopaTopujcke aujarnoctuke. Kao u ko Behune
MHKpPOOpraHu3ama, 3a JOKa3HMBambe OJIACTOIMCTHCA MOCTOje JUPEKTHE W MHIUPEKTHE

nujarnoctuuke merone (Verweij u Stensvold, 2014).

TpaguumoHanHa OUjarHOCTMYKA METOJAa W THpHUMapHU H300p y JMjarHOCTUIA
OJacTOIUCTUCA IIHMPOM CBETA jeé MUKPOCKOIICKH mperiien (ekaaHor Marepujana. Mmak,
OBa METOJa JIMjarHOCTHKE MMa 3HAyajHA OTPaHUYCHa Y KIMHHYKUM Hapa3suTOJIOUIKHM
Jabopatoprjama, KIMHHYKUM U eMUAEMHOIIOIKAM cTyarjama. [Ipe cBera MUKpocKomuja
MOKa3yje HHUCKY OCETJBMBOCT y JeTeKiuju Omactoructuca (Stensvold u cap., 2007a;
Roberts u cap., 2011). Takole, He MOCTOjU KOHCEH3YC O 3HA4Yajy Opoja WM MPUCYCTBY
paznmuuuTuXx Mopdosnomkux ¢opmu. IlojennHE CYNTHIIOBH MOTY Yy BEIHKO] MEpH
BapupaTH 1O CBOM KJIMHMYKOM 3Ha4ajy, a MHKpPOCKONHja HE MOXE pa3lInKOBaTH

TEHETCKU Pa3JInYUTE BapHjeTETE.

MUKpOCKOIICKM TIperyie]l CBEeXer (pekaJHOr MaTepujajga y HaTUBHO] (opmu
3axTeBa U3y3eTHY 00y4eHOCT JabopaTopHjcKor 0co0ba U MOXKE IPEACTaB/baTH U3a30B U
3a HajUCKyCHM]je mapasuTojore. Mamu Opoj mapasura HeKapakTepucTUYHe MOpQoJIoruje
MOKE€ BEOMa JIaKO JIOBECTH [0 INpPEeBHJA MPWIMKOM MHKpOcKonupamwa. DexaaHu
MaTepHjal ce MOXKE MOJIBPTHYTH MHKPOCKOIICKOM TIperjiely ¥ HaKOH IpHMEHE
Pa3NUYUTUX TEXHUKA KOHLEHTpalMje U MeToja O6ojema npenapara. Mel)ytum, HU OBako
oOpaljeHu y30puu HE YTHUY CUTHHU(HUKAHTHO HA OPACT OCETJbUBOCTH MUKPOCKOIIH]E Kao
JTMJarHOCTHYKE METOJIE Y JIOKa3uBamwy OjacTomucThca. Tpeba uMaTu y BUIY U OJCYCTBO
KOHCEH3yca M0 MHTaky pa3iuuuTux Mopdornomkux obmuka. He mocroje Taune

OJIpEIHMIIE 32 UACHTU(UKALIU]Y PA3TMUYUTUX MOPQOIOMKHUX (HOPMHU Mapa3uTa, a MoCTOjH
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1 MoryhHOCT &1a cy Heke 0J1 OBUX ()OPMH BEIITaYKe TBOPEBUHE HACTaje Kao MOCeauIa
pasHux (hakropa yHyTpallmhe WK crojbHe cpeaune (Stensvold, 2015). Ipernen tpajuo
o0ojeHux mpenapaTa (eKaJHOr pa3Mmasza Takol)e M3MCKyje M3BECHE BEIITHHE M PYTHHY.
Bojeme TpuxpoMoM je pyTHHCKA TeXHUKA KOja c€ KOPUCTH y MHOTUM Mapa3uTOJOMIKUM
naboparopujama. Y IUjarHOCTUIIM MHTECTHHAIHHUX MPOTO30a TPUXPOM TEXHHKa 0ojerma
TpajHUX TIperapara je CEH3UTHUBHHja of Oojema CBEXUX (EeKATHHX pa3Masa, IITO je

ciyuaj u ca 6macrormetucom (Ozcakir u cap., 2007; Termmathurapoj u cap. 2004).

Kcennuna in vitro xyarypa (XIVC) je Meronga KyJiTHBAIje y3 MPHCYCTBO
HeugeHtuukoBane Oakrepujcke ¢Gmope. KyntuBamuja Onacroumctuca wmoryha je
yBenukoM 0pojy kcennunux kynrypa (Clark u Diamond, 2002; Leelayoova u cap., 2002).
JenqHOoCTaBHM cacTaB M €KOHOMHUYHOCT Cy CaMO HEKH O] pas3iora 300r Kojux je Jones-oB
MEIMjyM MONyJapaH y JACTeKIUjU U OJpKaBamy Kyinrype Onacroructuca. Y mopehemy
ca real-time PCR nmpoTtokonuma, KynTuBanyja y Jones-oBOM MeIHjyMy UMa OCETJbUBOCT

usmehy 52% u 79% (Poirier u cap., 2011; Stensvold u cap., 2012).

Bpojun  ¢akTopm MOTEHIWjaTHO yTUYY HAa OCETJBUBOCT KYIType Kao
IUjarHOCTHYKOT Metoma. Mehy oBe dakrope ce yOpajajy BpeMe MPOTEKIO O]
y30pKOBama /10 KyJITHBallMje, BpcTa MeAujymMa 3a KyJITHBAlMjy, OJHOCHO Ja JH Y
MeAMjyMy JOJda3u J0 eKCIHCTalyje M MOojAje[JHaKe aMIUIM(UKanuje pasInduTux
cyoTHmoBa. Y TPHUHIMITY CBE MOJJIOTE KOje Cy pa3BHjeHe 3a KyiaTuBaijy Entamoeba
Spp., Cy TOTOJHE 3a HM30Jalujy U KYJITHBalM]y OJacTonucTHCca, Ta Tako W Jones-oB
Meanjym. OBa MpeTHOCT ce MOXKE MPETBOPUTH y MOTEMIKONY y ciydajy Kajaa >KeIuMO
M30JI0BaTH caMo jeJaH Oj oBa JBa MuKpoopranusma. Tama, ce pact Entamoeba spp.
MOACTHYE JIOJaBak€M IHUPUHYAHOT CKpoOa, KOJjU HHJe HEONXOJaH 3a pacT
Oonmacrommctuca. [lojemuHM €yKapuOTCKM MHUKPOOPTaHW3MH, pa3He IMIIMATEe WM
¢narenate, OAHOCHO TIJbUBHUIIE MOTY OWUTH NMPHUCYTHH Yy Jones-OoB MEIHjyM Ha CaMoOM
MOYETKY KYJITHBAIMje, HAPOUUTO aKO je (eKaTHU MaTepHujasl KUBOTUHCKOT MOPEKIa, U
Ha Taj HaYMH OTEXaTH AMjarHOCTHKOBame Onactouucrtuca. Ilpema Clark u Stensvold
(2016) HakOH HEKOJWKO IMacaka M3 KYyJAType ce rydbe OB MHUKpOOpraHu3mu. Takobe,
ayTopu y Cily4ajy HeraTHBHOT Haja3a mpu iN VIitro Kyi1TuBamMju, Mpenopydyjy IOJaTHY

nacaxy, npc HEro mTo €€ y30paK KOHAYHO IIPOTJIaCU HCTATHBHHUM. Ca Apyre CTpaHe,
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TyroTpajHa KylITHBAIMja MOXe (paBopr3oBaTH oApeheHHn CyNTHI aKO C€ paau O MEIIaHo]

nHpeknuju, Mel)yTuM HCKyCTBa 1O TOM NUTamwy cy orpanndeHa (Parkar u cap., 2007).

Ynorpebu KynTuBaluje Kao AMjarHOCTHYKE METOJE Y MPHIJIOr HJIE U TO, LITO Ce
BakyoJiapHa MopdoJtomka ¢popMa Koja je JoOMUHAHTHA Y IN VItro yclioBUMa TELIKO MOXKE
morpeniHo kiacudukoatu (Zhang u cap., 20126). Ilpuaukom in Vitro KysiaruBaiuje
aTHunu4He (popMe Koje ce YeCTO MOTY MOMEIIATH ca IPYTHM Iapa3uTHMa IMpeliase y JIaKko

Mperno3HaTibuBe BakyonapHe popme (Zhang u cap., 2007).

I'enercka pasnonmkoct Omactonuctuca (Alfellani u cap., 2013c; Parkar u cap.,
2007; Clark, 1997) ycmepuia je ucTpakuBadye Kao Pa3BOjy BEJIHKOr Opoja MeTonaa 3a
UACHTU(UKAIM]Y TOJITUIIOBA OBOT MHUKpOOpraHusMa. JlBe Merolne Ccy HapOYHTO
3actymibeHe. [IpBa je PCR mportokon xoju kopuctu STS mpajmepe (Sequence-tagged-
site). (Yoshikawa u cap., 2004b). IIporokon mompasymeBa mnpumeny cemam PCR
peakiuja, 1o jeaHy 3a cBaku cynrtun ox 1 1o 7. Cpaka peakuuja amiundukyje onpehenn
cyotun, mro omoryhaBa wuneHtudukanujy ©O0e3 cekBeHUupama. J[pyru wmeron
nonpasymeBa ananu3y Bapujanuja SSU rDNA rena. Hekonnko ucTpaXuBaukux rpyna je
pasBujanio oBy MeTony, kopucrehu pasmuumrte perrone SSU rRNA rena xao mapkepe
(Stensvold u cap., 2007a; Stensvold u cap., 2006;Stensvold u cap., 2010; Ozyurt u cap.,
2008; Stensvold u cap., 2009b; Parkar u cap., 2007; Parkar u cap., 2010; Santin u cap.,
2011; Wong u cap., 2008). Tako3Banu,,barcoding™ mpotokos (Scicluna u cap., 2006) je
jenan ox mpumMepa, koju amruduxyjy 600 6azaux naposa SSU rRNA rena. ,,Barcoding*
omoryhaBa nerekuujy apyrux cyntunoBa ocuM ST1-7 um mpeactaBiba BajHIOBaHU
Mapkep TeHeTcke paszHonukocTH Omacrouuctuca (Parkar m cap., 2007). Mehyrtum,
,barcoding® y ogHocy Ha STS Meroay mojapa3yMeBa M CEKBEHIIMPAHE, OJTHOCHO HOCH U

oapehene notenikohe npu TUjarHOCTUKOBawkY Memanux nHdeknuja (Stensvold, 2013Db).

W mopen cBe NpHUCTYNMayHMjUX METOJa MOJIEKyJapHE JMjarHOCTUKE, OBaj BH]
JIMjarHOCTUKOBama OJacTOLMCTO3€E je jOII YBEK PEJaTUBHO CKYN U 3aXTEBaH I10 MMUTamby
yloxeHor pazga. Pa3Boj jeaHOCTaBHUX, JeTHMHHX MeToJa Koje Jako AudepeHuupajy
paznmuuuTe CynTHIoBe M oMmoryhaBajy oOpamay Beiaukor Opoja y3opaka je 01 KJbYIHOT

3Ha4aja 3a OyayhHocT uctpakuBama Onacronucrose (Stensvold, 2015).
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Behu je 6poj cryamja koje cy ce 0aBuiie KoMmapamnujoM nepPopMaHCH pa3IMIUTHX
MeToAa aujarHocTuke Omacroructuca. Stensvold m capamuunu (2007a) y cBoM pamy
yrnopelyjy pa3iuuyure AMjarHOCTHYKE MeToae W 3akibydyjy aa je PCR mpuctyn
CyHepuopaH y OJHOCY Ha CBE OCTaJIleé TEXHHMKE, Ca CEH3UTHUBHOIINY CIMYHOM KYITYpH.
Termmathurapoj u capagaumu  (2004) mak ykasyjy Ha 0oJbe JAMJarHOCTUYKE
nepdopmancein Vitro kynrusamuje y onHocy Ha PCR aumpekTHO W3 y3opaka CTONHIIC.
Parkar u capagauim (2007) cy y3 momoh PCR-a qupekTHO U3 y30paka CTOJUIIE T0Ka3alu
npeBasieHty on 35%, y omHocy Ha cBera 19% mo3utuBHEHX y30paka kyntype. Parkar u
capaJlHUIM Cy KOPUCTHJIM Jones-oB MeAMjyM 3a KyJITHBalUMjy ereca pasInduTUX
KHUBOTHHbA, a Ta] MEIUJYM HE IOJpKaBa pacT arcoJlyTHO CBUX BapHjeTeTra, IITO MOXKe
OWTH jeTHO 0J1 00jalIkhemha 32 OBAKBE PA3JIMKE y pe3yiaTaTiuMa. Pasior 3a pa3imKy Moxe
outn n epukacamja excrpaknuja JIHK on crpame Parkar-a m capamnuka. Pazmuumra
cneunpuynoct PCR npajmepa, koju cy koputheHu y 0BUM CTyaHjama, ce Takohe He cme
3anemaputu (Stensvold u cap., 2007a). Stensvold u capaguunm (2006) yka3zyjy Ha
cynepuopHoct PCR-a y omnocy Ha FECT. Mehytum y HEKOJIMKO cilydajeBa y30pId
HeraTuBHH y KynTypu cy 0w PCR mo3uTtuBHU. AyTOpH OBaKaB pe3yiTar 00jallmbaBajy
Moryhom perpajanyjoM mnapasuTa y CTOJIWIM WIM MaluM OpojeM Mapa3uTa IITO je
oHemoryhwuo in vitro pact. Takolje, mapa3uTu MOry OUTH TOJIHKO PETKH M HEYIaJbUBH
Jla C€ MPOCTO MPEBHUIEC MPHIMKOM MHUKPOCKOMUpama y3opka Kynrype. O0janimeme 3a
cllydajeBe KaJia Cy Y30pLHM TO3WTHBHH y KYJITYpH a HETaTHBHH NMPUMEHOM HEKe O]
MOJIEKYJJApHUX TEXHHKA MOJKE JIEXKAaTH C€ y HEJOBOJbHO] MM HEMOTIYHO] €KCTPaKIUjH
JHK u3 y3opaka cronune. Yoshikawa u capanguumm (2011) cy ucnuranu epuKacHOCT
MeT pa3IMuUTUX KoMepluujamHux kutosa 3a excrpakuujy JJHK. /IBa kuta cy uckipydena
Beh TpW TpeNTMMUHAPHOM TECTHpamy, IMOIITO HHCY YyCIena Ja JIETeKTYjy MO3UTHBHE
koHTpoJe. Ilpeoctama Tpu kuTa cy ymnorpeObeHa Ha 1o 50 KIMHUYKHX Yy30paka
no3uTuBHUX y KyntypH. IIponienar PCR mo3utuBHHX y30paka je usHocuo 10%, 48%,
oJIHOCHO 94%. Pe3ynTatu roBope o Hee(pUKaCHOCTH IMOjeAMHUX KUTOBA /1a Y OTIYHOCTH
ykiaoHe uaxubutope PCR ammnmndukanuje u ekcrpaxyjy aososbHe konnuuHe /IHK u3
¢eneca. Seyer u cap. (2016) cy ymopenunu aBa HauMHa npunpeme y3opaka 3a PCR
aHaIu3y. AyTOpH Cy yNOpPEIHIu TPAAULIMOHAIHO 3aMp3aBame y3opaka ¢eneca Ha —20°C

npe ekctpakmuje JJHK u ,,DSSFP“ metony, y k0joj ce demnec mema ca GU3MOIOMIKIM
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pacTBOpOM, HAaHOCHM Ha (QWITEp Manup, HAKOH CYIICHka Ce CTPY)Xe M II0/ABpraBa
excrpakuuju JJHK. Merone cy ynopelhene ca MUKpOCKOIIHjOM Kao0 3JIAaTHUM CTaHIIapAOM.
TpaauumonanHa MeTona je MMala CEH3UTUBHOCT of 86,4%, NOK je CEeH3UTHUBHOCT

,, DSSFP* MeTone nznocuia 95,5%.

[lpema HammMm ca3HambuMma nephopMaHCe AUJarHOCTHYKUX MpOIEAypa Cy
yIJIaBHOM HCIHMTHBAHE HA XyMaHHUM (EKaJHUM y30plMMa M HE IOCTOje MOJalu O
PasiInIuTUM ,I[I/IjaI‘HOCTI/I'-IKI/IM TCXHUKaMa KaJla Cy CBUILC NPCAMCT NUCTPAKHBaAhA. JeﬂaH
Ol TpeaycioBa ojapehuBama IITO TAayHUjE MPEBAJCHIIC OJACTOIMCTHCA KOJ CBHIbHA,
OJTHOCHO JIOHOIIICHa HEJBOCMHUCIICHHUX 3aKJbydaKa O YJIO3HM CBHEbA Kao pe3epBoapa OBOT
nmapasuta, jecre ymopehuBame pasIMUUTAX METOAa IUjarHOCTHKE 3a UjarHO3y
OmacTonucTica y (eKaTHOM MaTepHjally CBUEbA. Y HAIIEM HCTPAKUBABY YIIOPEIUIN
CMO TpH pa3JIMYATE METOJE IHMjarHOCTHKE, INIHPOKO IPHUMEHUBAHY MHUKPOCKOIH]Y
HATUBHUX pa3Mmasa (ereca, KyJITHBALN]Y Y XPaHJbUBO] MOIO3U U MOJIEKYJIapHy TEXHHUKY

PCR npumenom RD5 u BhRDr npajmepa.

On ykymHor 6poja ox 403 y3opka HacymuIle cMo oadbpanu 48 Koje cMO HOIBPIIN
excrpakuuju JJTHK. Onx tux 48 y3opaka, 21 y3opak je OMO MO3WTHBAH HA MPETXOTHOM
Iperyiely HaTHBHOI Ipernapata MHKpOcKonmupameMm. Ha HaTuBHUM mpenapaThma
Hajuemthu Hanas cy Ouiie rpaHyjJapHa M IUCTUYHA (opMa Mapas3ura, JOK je BaKyoJlapHa
dhopma Owmia mpucyTHa y MambeM Opojy mpemnapara. AmebouHe hopme HUCY youeHe Mpu
HAaTUBHOM TIperJieAy. ¥ OorpaHHYEHOM OpOjy Mpernapara OCUM OJIACTOIMCTHCA YOUCHH CY
u mapasutu Giardia sp., Balantidium coli u Eimeria sp. On 48 y3opka, 38 je Owuio
MO3UTHUBHO Ha TMPETXOIHO] IN-Vitr0 kynatuBauuju y Jones-oBoMm Menujymy. Hajuerrhe
dbopme y KynTypu cy Omiie BakyoJapHa u rpaHyiapHa. Hakon 6ojema jooMm, jacHO cMO
pasnukoBaiM henujcke CTPYKType MOMyT HEHTPaTHE BaKyoJie, jeaapa, [UTOIIa3MaTCKOT
nojaca M MoBpIIMHCKOr omoTtaya. On 48 y3opaka, 39 y3opaka ce MOIVIO CMaTpaTu

MO3UTHBHUM HakoH cripoBohema PCR peaxiyja.

[Monynapame pesynrara Tpu IUjarHOCTHYKE METOJE OWIIO je TpHCYTHO y 22
ciy4aja, JIOK j€ Yy CBHUM OCTajJuM CIlydajeBUMa TI0CTOjaja HeKa HEeyCKJalheHOCT.

HpI/IJ'II/IKOM ynopeleBaH,a pe3yliTaTa HATUBHOT MUKPOCKOIICKOT IPETJICa U MOJICKYJIAPpHE
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JINJarHOCTHKE, HEMOAYNapHOCTU Cy youeHe y 24 cnydaja, ca HeraTUBHUM HATHUBHUM
npernenoM U no3utuBHUM PCR-om, 1 oOpHyTOo. HemoaynapHoct je peructpoBana y 11

cilydajeBa Kajia cMo KyiaTtuBaiujy ynopehusamu ca PCR-om.

Hame uctpaxuBame je oKa3ajio HUCKY OCETJBMBOCT HATUBHOT TPEriie/ia y OAHOCY
Ha PCR. V¥ mnopehewy ca PCR-om, m3paduyHaTa OCETJbMBOCT HATHBHOT Tperjiena je
n3Hocuna 46,15%. HatuBHu nperyier nMa HEIITO BUITY OCETJBUBOCT aKO I'a MOPEIUMO ca
KynTuBanmjom, Mehyrum ca 55,26% ona je jom yBek HuUCKa. Pesynratm Hamier
UCTpaXMBama TMOTBPlYjy MOJATKE O HECEH3UTUBHOCTH HATHUBHOT IIperjena XyMaHUX
dexkamHUX y30paka M YyKa3dyjy Ha mnoTpe0y 3a y3uMameM Yy o003up U Jpyrux
IMjarHOCTUYKUX TpOLeaypa Mpe MocTaBbakba KOHauHe aujarHosze. Kama cy y nuramy
XyMaHHu (EKaIHU Y30pIH, KyJATHBaNKja y Jones-oBOM MeAMjyMy IOKa3yje OCETJBUBOCT
on 52% no 79% y mnopehemwy ca real-time PCR nporokonuma (Poirier u cap., 2011;
Stensvold u cap., 2012). Kaga cMo ynmopeaunu KyiaTuBanujy U KoHBeHuHoHanHy PCR
TexHUKy Koja amrum¢ukyje JHHK ekcrpaxoBany nmupektHO u3 ¢ereca CBUBba,
CEH3UTHUBHOCT IN VitrokynTuBanuje je uznocuna 84,62%. Jlok je cCeH3UTHBHOCT IN Vitro

kynruBanuje 100% y oHOCY Ha HATHBHU TPETIIS/.

Kao mTo je mpeTxomHo HaBeICHO, pe3yATaTH CBE TPHU JUjarHOCTHYKE TEXHHUKE CY
ce moaynapaiu KoJ 22 y30pKa, J0K je y OCTalIMM CilydajeBuMa I0CTajaja jeqHa WM
Buie HenoxynapHoctu. Hajuenrtha nenoxyaapuoct (kox 15 y3opaka) je 6M0 HeraTMBaH
pe3ysiTaT HaTHBHOT Iperjela ¥ MO3UTHBHU Pe3yaTatd in VItro KynTuBaiyje, 0JIHOCHO
MoJIeKyJIapHe aujarHoctuke. OBakaB pe3ynTar HHUje u3HeHal)yjyhu, ako y3memo y o03up
Jla MUKPOCKOITUPAkEe CBEXUX pa3Masa (pekaTHor MaTepHjajia U3UCKYje U3BECHE BEIITHHE
u uckycTBo. henuje GmacronucrTica y HATUBHUM IpenapaTiMa MOry OUTH Tako PETKe U
TEIIKO YOWBHBE, Jla CE€ jETHOCTABHO MOTY TPEBUAETH M O] CTpaHe HAjUCKYCHHjHUX
nabopaTtopujckux pagHuka. Hagamme, Mopdomomike popme Koje ce MOTy HEeIBOCMUCIIEHO
UACHTU(PUKOBATH, KA0 IITO je BaKyoJapHa, HUCY YBEK JOMUHAHTHa (opMa y CBEXeM
dexamaoM Matepujary. Octamu pakTopu, KOJUu MOTY JTOTMPUHETH HUCKO] CEH3UTHBHOCTH
HATHBHOT TPETJIeia Cy HEMPAaBUITHO M3IydUBamkhe 0JaCTONMUCTICA U3 OPTaHU3Ma, OJHOCHO
BpeMe MPOTEKJIO OJ] Y30pKoBama /10 camor nperyieaa. Illect yzopaka je 6ua0 HEraTuBHO

OpU HATUBHOM TIperiieqy M IN VIitr0 KynTUBaunuju, TOK Cy OWIM TO3UTHBHHU TIPH
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MOJICKYJIapHO] AHjarHOCTUIIM. Moryhe o0jamimeme 3a OBakaB pE3yniTar, jecTe Ja Cy
y3opiu deneca caapkaBaid Maiau Opoj hemuja OmactoumcTHca, Kojeé HHCY yOdeHE
MIPUJIMKOM MUKPOCKOIMpPamka, OJHOCHO Y30pILM HUCY cajpiKaBajiu kuBe hemuje koje Ou
ce YMHO)KaBaJia MPUJIMKOM KynaTuBaiuje. Tpu y3opka cy Ouia MO3UTHBHA P HATUBHOM
nperjexy W in VItro KyiaTHBallWju, ald HEraTMBHA HA MOJICKYJApHO) JMjarHOCTHIIH.
Moryhe o6jammene 3a 0BakBy I0jaBy jecTe HeepukacHa ekctpakiuja JIHK u3 demeca.
JlBa cimydaja y KOjUM CMO MMalld MO3WUTHBAH Hala3 MPH KYyATHBAIMjU a HETATHBHU
HatuBHU npenapar 1 PCR ce mory mpunmcatu mamom Opojy henuja u HEITOBOJHHO]
excrpakuuju JIHK u3 ¢eneca. Ocum edukacue excrpakuuje JJHK, omabup agexBaTHHX
npajMepa MpeiCcTaBba KJbYYHH MOMEHAT, KOjU OCUTypaBa e(pUKaCHY MOJICKYJIapHY
IMjarHo3y. 32 HEIBOCMUCIICHY JUjarHO3Y HEONXOIHO je yTBphHBame CynTHIIA MOMONyY

STS npajmepa, 0THOCHO CEKBEHIIUPAHE.

Blastocystis je yect Hana3 KO CBHEbA Ca Pa3sIHUYUTHM TreorpadcKux Mmojapydja ca
HajBehum creneHoMm kononuszauuje on 100% (Tadena 29.). Paznuke y pesynratima
MOjeIMHUX ayTopa MOTY OWTH MOCJIEIUIa pa3INduTor Opoja y30paka, JujarHOCTHYKHX
nporenypa W reorpadckmx Bapujandja. Y CBOJUM HUCTpPaKMBambUMa ayTOpH CYy
IPUMEHBUBAIIN Pa3IMUUTe AUJarHOCTUYKE MOCTYIKE U 00jaB/bUBAIN Pa3IMUUTE MOJAaTKe
O TpeBAJICHIM OJIACTOIMCTHCA KO/ CBHbA. AKO ce y3My y 003Up MOAALM U3 JITepaType
W pe3yNITaTH Halller WCTPaXMBama, MOAANM O MPEBAJICHIN OJACTOIMCTUCA KOJ CBHIbA
MOpajy ce TyYMauyWTH Ca U3BECHUM OIPE30M, HAPOUUTO aKO j€ Ha OrpaHUYEHOM Opojy

Yy30paka IpuMEHECH CaMO je):[aH ,Z[I/IjaFHOCTI/I‘{KI/I IMPUCTYII.
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Tabena 29. llpepanenia Blastocystis nngekunja ceuma y Caery.

JApxasa/Pernon | Bp. IIpeanenna Cynrunosn | JujarHoctuuxku  Pedepenna
ucnutuBannx | (%) MOCTYNIH

VYjenumeHo 60 60.0% Hemno3nato Mukpockonuja Burden n
KpasseBcTBO In vitro cap.,
KyJITHBaLHja 1978/1979
YexocnoBauka 576 68-93% Henosnato Muxkpockonuja Pakandl,
(JyxHa In vitro 1991, 1992
Boxemuja) KyJITHBAIHja
Hmanuja 360 7.5% Henoznato FECT Quilez
(Aragon) Mukpockonuja cap.,1995
Jaman (Osaka) 61 95.0% Henoznato Muxpockormyja Abe u cap.
2002
Tajnann 26 76.9% ST3 PCR Thathaisong
(Chonburi) u cap. 2003
Jaman (Osaka) 34 44.1% ST1, ST3, PCR Yoshikawa u
ST6 cap. 2004c
Ownunuau (Lipa) | 12 100.0% Hemnosuaro PCR Rivera u Tan
2005
HP Kuna 16 100.0% ST5 PCR Yan u cap.,
(Jiangxi) 2007
Inanuja 395 46.8% ST1, ST5 Mukpockormnuja Navarro u
(Valencia) PCR cap., 2008
CAL 7 100.0% ST5 PCR Santin u cap.
2011
VYjenumeHo 7 58.6% ST5 PCR Alfellani u
KpaspeBcTBO cap. 2013n
BujetHam 12 100.0% ST5 PCR Alfellani u
cap. 20131
Aycrpanmja 233 70.4% ST1, ST3, PCR Wang u cap.
(Queensland) ST5 2014a
Aycrpanmja 240 76.7% ST1, ST2, PCR Wang u cap.
(Queensland) ST3, ST5 2014b
Kamb6ona 73 45.2% ST5 PCR Wang u cap.
2014b
Wnpnonesuja 93 87.1% ST1, ST2, Muxpockoruja Yoshikawa u
(Winyapu) ST5, ST7 PCR cap. 2016
HP Kuna 560 74.8% ST1, ST3, PCR Song u cap.
(Shaanxi) ST5,ST10 2017

Burden u capagaunum (1978/1979) cy npujaBuiu npeBajieHIly OjacTonMCTHCA O]
60% xon cBuma. Pakandl (1991) je xynTuBanujomM yTBpAHO MPHUCYCTBO OJIACTOLMCTHCA
KOJI CBHIbA PA3TMUUTHX KaTeropuja ca mpeBajeHoM o 68-93%. Quilez u capagauim
(1995) cy cakynunu ykymHo 360 y3opaka ¢ermeca o CBUMA, ca W 0€3 EHTEPUIHHUX
cumnroma, ca 17 ¢apmu ca ceBepo-ucroka Illmanuje. VY3opke cy mnoaBpriu

koHnenrpaunju (FECT) u nocmatpanu y ¢popMH TUPEKTHUX MM 000jEHHX Iperapara.
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Hokazanu cy mnpeBanenuy on 7,5%. W3smely pesynrara o mpeBanenuu Quilez-a u
capaJHUKa W pe3yiTara IpYrux ayTopa MocToju curHupukanTHa paziuka. Objalmene
3a OBaKkBY CHUTYyalljy MOxe Outu nokazana HeceHsutuBHOCT FECT metone nmpumemeHe
on crpane Quilez-a u capaguuka. McTtpakuBama O NpeBajeHIM OJACTOIMCTHCA KOX
CBUIbA, KOja C€ OCllamkajy HCK/bYYMBO Ha MHKPOCKOMUpame (EeKaTHUX Yy3opaka
(HATUBHUX WM KOHIIEHTPOBAHMX) HAjBEPOBATHH]E MOTILECHY]Y MPaBy MPEBAICHIY OBOT
napasuta. Y HalleM HUCTpPaXHBamby KCEHMYHA IN VILr0 KyinTHBaluWja je ToKa3aia
pEeNaTHBHO BUCOKY CEH3UTHBHOCT Yy Mopehemy ca MOJEKYJapHOM JHjarHOCTHUKOM H
ariCoJyTHY CEH3UTUBHOCT Yy mnopehemy ca HatuBHuM npersenoMm. KpaTkoTpajHa
KynTtuBanuja ox 48-72 cara y Jones-oBoM Menujymy je jeThHa U jeqHOCTaBHA METOJA
YMja je TpUMEHa ONpaBlJaHa KaKO Yy PYTHHCKO] IUjarHOCTHIM, TakKO0 H© Yy

CIIMACMHOJIOIIKHUM UCTPAKHUBaAkbUMaA.

[IpBo  CcBeOOYXBaTHO EMHIEMHOJIOMIKO HWCTPAKUBAKBE O TMPEBANCHIH U
TeHOTUIIOBMMA OJacTOLMCTHCA KOJ CBUHba crpoBenu cy Navarro u capagauuu 2008.
roguHe. Ayropu cy cakynwid 395 MHAMBHIyalHUX y30pKa ¢ereca ol cBuma ca 11
dapmu. VY3opuu derneca cy NOCMAaTpaHH IOJ CBETJIOCHUM MHKPOCKOIIOM HAKOH
koHnenrpauyje. JJHK je n3zomnoBana nupektHo u3 ¢eneca, a y PCR mnporokony 3a
IPUMEHBEHHU Cy IpajMepHu Koje cy nuzajuupanun Bohm-Gloning u capaanumm (1997).
MukpockornckuMm niperieaom Blastocystis sp. youen je y 163 y3opka, mITO je HHIXKOBAIIO
npeBajieniy ox 41,3%. PCR ananuza je nokasana npeBaieHnity o 44,6%. Blastocystis je
npoHal)leH Ha cBakoj y30pKOBaHO] (apMu, U KOJ CBUX KaTeropuja cBHma. Navarro u
capaanuiy (2008) cy y3enu y pazmaTpame (pakTope pusMKa, 3a Koje Cy MpeTIOCTaBUIH
Cy TIOBE3aHHM ca OJIaCTOIMCTO30M CBUIbA. Haj3HauajHMjOM MPOMEHJBMBOM C€ IOKa3ao
y3pacT KHUBOTHH-A. 3HATHO BeheM pHU3MKY y OAHOCY Ha OCTaje KaTeropuje, Ouimm cy
M3JI0KEHW TOBJbEHHIIM y3pacTa 2-4 Mecela M 3alydeHa Ipacaj y3pacra J0 2 Mecela.
HenoBosbHO pa3BUjeH HMYHOJIOIIKM CHCTEM MOXXe OuTu paszior Behe crome
WHOUIMPAHOCTH 3aTy4eHe mpacajy, oK ce Beha mpeBajeHIa mapa3suTa Ko TOBJbEHUKA
MOXK€ Tpunucati Behoj T'yCTUHU HAaceJbeHOCTH OBUX JKHBOTHIbA KOja TNPOMOBHIIE
Mel)ycoOHy TpaHCMUCH]y, OJJHOCHO YME-EHUIM J1a je BehuHa y30pKOBaHMX >KHBOTHHA Y
JEIHOM 3amary TOBJbEHMKA BOJMWIJIA TIOPEKJIO ca BHIIE pa3iuuuTuX (apmu. Paznuka je

mocTojayia jorm W Koj ¢akTopa AaTyMa Y30pKOBama. Y30pIH CAKYIUBEHH Y TOILJIOM
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Mepuoay TOIWHE (ampuj, Maj U JyH) Cy MOKa3uBaJd Behw cTeneH MHPHUIUPAHOCTH Y

OJIHOCY Ha Y30pK€ CaKyIlJbCHE Y XJIaIHOM Iepro Iy roauHe (neremoap, pedpyap u Mapr).

VY Halem UCTpaXuBamy CMO y TIEpUOAY OJ aBrycra ;o HoBemOpa 2016. cakynummn
ykymHO 403 wHIMBHyaTHA y30pKa (herieca CBUba. Y30pKOBAkE j€ U3BPIICHO HA YKYITHO
10 dapmu, on kojux je mer papmu Ouno Ha Teputopuju bauke, nBe dapme cy Ouie Ha
teputopuju Cpema u Tpu ¢apme ca tepuropuje banara. Ha neBer dapmu cy Oumie
MPUCYTHE CBE KATETOPHje€ CBUEHA, OJ MPUILIOJHUX 10 TOBHUX XUBOTHIA, JIOK je Ha
jemHoj dbapmu OMO OpraHM30BaH UCKJbYYHMBO TOB CBUA. Y30pIU Cy Ounu pacnopehenu
npornopuroHanHo Opojy cBuma onpehene kareropuje. Y3opkoBaHo je yKymHO 137
y3opaka ¢eneca npacaau g0 20 kr, 95 y3opaka ¢eneca on ceuma Mace 20-49 kr, 60
y3opaka (emeca ToBjbernka Mace 50-79 xr, 34 y3opka ¢erneca oa ToBbeHHKa Mace 80-
110 xr, 12 y3opaka ¢emneca ToB/beHUKa Mace mpeko 110 kr, 29 y3opaka deneca on
NPUIUIOAHUX HazuMmuila U 36 y3opaka ¢derneca ox npuIUIoAHUX Kpmaua. [IpuriogHu
HEPaCTOBU CY MCKJbYUCHHU M3 UCTPaKMBama 300T TEXHUYKUX Pasiiora, OJHOCHO Majior
Opoja y ykynHoj nomyianuju. CBU y30pIiy Cy MOJBPIHYTH HATUBHOM Iperiieay u in Vitro

KYJITUBAIIHjH, JIOK j€ MOJICKYJIapHO] INjarHOCTHUIU TIOJBPTHYTO YKYITHO 48 y30paka.

VY HameMm MCTpaKMBamby YCTAaHOBMJIM CMO TPEBAJICHILY OJIACTOIMCTHCA KOJI CBHHA
Ha OCHOBY pe3yJiTaTa HaTUBHOT nperiena ox 41,69%, nok je npepajneHna 6acToUCTHCA
Ha OCHOBY pesyinTtara INn Vitro kynruBanuje wu3Hocwia 70,22%. Axko ce y3me
HECEH3UTHBHOCT HATHBHOT TMperyiefa, KOjy CMO JOKa3alu TPWIMKOM yrnopehuBama
pPa3NMYUTUX  JUJaTHOCTHYKMX MpOLeaypa, 3ak/bydak O peajqHoj MpeBaJeHIU
OJacTolMCTHCa MOXKEMO JOHETH Ha OCHOBY pe3yaTata in Vitro kynrtuBammje. AKO ce
rmocmMarpa caMo OHHMX 48 y3opaka KojU Cy HacyMmulle u3a0paHM U MOJABPIHYTH
MOJIEKYJIapHO] AMjarHOCTHUIIM, pe3yATaTH cy Beoma cinuHu. O 48 y3opaka, 21 y3opak je
010 TO3UTUBAH MPU HATUBHOM Iperjieny padmasa ¢erieca, IITO MpeaAcTaBba MPEeBATCHILY
on 43,45%, 38 y3opaka je OWI0 MO3UTHBHO NpH IN VItro KyiTUBaNuUju, ITO MPEICTaBIba
npesaneHity oa 79,16%, nok je 39 ysopaka O6wio no3utuBHO npu PCR anammsm, mro
npencraBiba mnpeBaieHny on 81,25%. Hamm pesyaratm cy y carjacHOCTH ca
pesyaTatumMa ayropa, KOjU Cy HCHUTHUBAIM IPHCYCTBO OJACTOLIMCTHCAKOJA CBUIbA Y

MHTEH3UBHOM Y3rojy. Navarro u capaguunu (2008) npujassbyjy npesaneHiy ox 41,3%
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Ha OCHOBY pe3yJiTaTa MUKPOCKOIIHj€ KOHIIEHTPOBAaHMX y3opaka. Song u cap. (2017) cy
cakymmwm 560 y3opaka dereca CBUMbA ca pa3IMUUTHX TeorpadCcKUxX JIOKaluja Ha
teputoprju Shaanxi npoBunnmje (HP Kuna). 419 y3opaka je Omiio MO3UTUBHO Ha
Blastocystis PCR meronom, mTo u3HOcH npeBaieHiy o 74,8%. Wang u capaaHuim
(2014b) cy PCR metomom ucniuranu 240 y3opaka ¢ereca U MpUjaBIIIA MPEBATICHITY OJT

76,7% Ko/l CBUba U3 MHTEH3UBHOT y3roja y AycTpaiuju.

IToBe3aHocT pe3yaTara A0O0MjEHHX NPUMEHOM HATHUBHOI mperjiena u In Vitro
KyJITUBAIMj€ ca pa3IMYUTUM KaTeropujama CBUIba, PETHOHUMA U (dapMama UCIHUTAHA je
xopuctehn x¥° Tect HesaBmcHoctH. Ha ocHoBy x° Tecta HesaBuchoctH (Pearson x°)
3aKJPYYHJIM CMO Jia HE IOCTOJU CTAaTUCTMYKM 3HauajHa MOBE3aHOCT Y TMPEBaJICHIN
OnacTommcTUCa KOJ Pa3UYUTHX KaTeropuja CBUIA HAa OCHOBY pe3yJiTara HaTHBHOT
nperiena. AKo ce mocMarpajy pesyinraru in VItro KyiaTuBaimje MmoBe3aHOCT MPEBAJICHIIE
KOJI pa3IMYUTHX KaTeropuja CBUbA j€ CTATUCTHUKHM 3HadyajHa. AKO ce y3Mme y 003up
HECEH3UTUBHOCT HATUBHOI Tperjiefa y OJHOCY Ha KYITHBAalM]y, pealHo je
MPETIOCTAaBUTH J1a MIAK MOCTOjH CTAaTUCTHYKA Be3a M3Mel)y pa3iMuuTHX KaTeropuja u
npeBasieHiie. Ha ocHoBy pe3ynTara in Vitro kyaTuBaiuje npeBajieHIa 0JacToUCTUCa KOJT
CBUX KaTeropuja cBuma ce kperana usmehy 66,7% u 83,3%, ocuM KO MPHUILIOAHUX
KpMaua, rje je mpeBajeHua uzHocuina 47,2%. HajBepoBaTHHje oOjallmermne 3a OBAKaB
pe3yiaTar jecTe HauMH JpKamba MPUILUIOJHUX KpMauda o]l KOjUX CMO Y30pKOBalIM (eriec.
Hauwme, cBe kpmaue cy Ousie cMenTeHe y moceOHUM OOKCOBHUMA MJTH YKJBEIITEHUMA IITO
J€ IbUXO0B KOHTAKT Ca OCTAJIUM KUBOTHH-AMa CBEJI0O HA MMHUMYM. CBe ocTalie KaTeropuje
CBUbA, MOYEB OJ Mpacaau Mace 10 20 Kr 10 TOBJbeHUKa mace npeko 110 Kr, oqHOCHO
Ha3uMUIA Cy Jp)kaHe rpynHo. TakaB Ha4MH JpXKamka, 0JHOCHO MehyCOOHM KOHTaKTH
Beher Opoja )KMBOTHH-@ HajBEPOBATHHU]E MOMaXy LIMPEHE 0JacTOLUCTHICA YHYTAp 3amara
win onpeheHe Tpyre >KUBOTHHA, IUTO MOCIEAUYHO JOBOAM N0 Beher mpoleHTa

MHOHUIMPAHOCTH.

X~ Tect He3aBucHOCTH (Pearson x°) mokasao je CTaTUCTHYKHU 3HAYajHY Be3y u3Mely
pe3yaTarta HaTUBHOT TpeErjie/ia ¥ PerioHa, 0K Y Ciaydajy in Vitro KyjJTuBaiuje Ta Be3a
HUje Omia cTaTUCTHYKH 3HadajHa. OBakBa pa3ivKa y TMOBE3aHOCTH C€ Takohe Moxe

MNpUNMCaTu pas3jviid y CCH3UTUBHOCTU OBC JIBC ,Z[I/IjaI‘HOCTI/ILIKC MeTojze. PereBaHTHUM ce
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MOTY CMaTpaTtd pe3yiatatd iN VItro KyiTuBalMje, Ha OCHOBY KOJHX je TMpeBasicHIa
OnacTouucTuca Koj cBuma ca teputopuje bauke 70,7%, ca teputopuje banara 73,3%,
onHocHO ca teputopuje Cpema 65,2%. Kama ce mocMarpa MmoBe3aHOCT pe3yirara JBE
HaBeJIeHE AMjarHOCTHYKE METOJIE ¥ MPEBAJCHIE HA Pa3InYUTUM (hapmama, J0JIa3u ce 110
UCTOT 3aKJbydka Kao y Cly4ajy peruoHa. Benmke paznuke y NmpeBajeHIM Ha OCHOBY
HaTUBHOT mnperiena ox 9,5% (dapma 1) no 57,5% (dapme 6 u 7) Mory ce mpunucatu
HECEH3UTUBHOCTH MHUKPOCKOMHPAmka, Ha KOjy YTUYy OpojHH (aKTopu Kao INTO CY
HejacHO NedrHucana Mop@oJIoTHja Mmapa3uTa y npenapaTumMa, KICKyCTBO WJIH HEHCKYCTBO
oreparepa, BpeMe O]l y30pKOBama 10 Tperiena urh. KynTuBamuja ¥ MUKPOCKOIICKH
nperyiesi Kyirypa OJacTOIMCTHCA TPEICTaB/bajy 3aucTa jeJHOCTaBaH W CEH3UTHBaH
MeTOj ca BucokoMm crnernuduunomnihy. Pesynratu in vitro kyntusamuje mo gapmama cy
yjennauenu, kpehy ce y pacriony ox 63,3% no 87,5%. KynruBanuja je Mame 3aBUCHA OJ1
cy0jeKTUBHHUX (paKkTOpa INTO HJE Y MPUIIOT HEHO] MPUMEHJbUBOCT Y KIMHHYKO] U

€MUIEMUOJIONIKO] TNjarHOCTUIN OJacTOIUCTHCA.

VY nperxonHO] JELeHUjU CIPOBENEH je BEJIMKU Opoj UCTpakUBama y KojuMma cy
Oune ykJbydeHe pa3HEe >KMBOTHICKE BPCTE, 3[paBU M CHMIITOMATCKH MpPUTIAJIHUIH
XyMaHe mnonyiandje. PacBeTJbeHHM Cy acleKTH >KUBOTHOI LUKIyca, MOJEKyJapHe
enUJIeMHONIOTHje, JHCEMHUHAlMje Tapas3uTa, pe3epBoapa, HauyuHa HUHQEKIHje Hu
KJIMHUYKOr 3Hadaja. Majo je JUPEeKTHHX JI0Ka3a O KIMHUYKOM 3Haudajy MOjeIMHUX
CcyOTHIOBa, alM je TAaTOreHW TMOTEHIMjal JokKa3aH y in VIVO u in Vitro crymujama.
Ajjampur u cap. (2016) cy eKkCHepUMEHTAlHO JOKa3ald pa3JIuKy y MaTOreHOCTH
M0jeIMHMX M30J1aTa YHyTap UCTOr cyOTuna. Jenan of aBa ynopeheHa u3onata je mokaszao
CUTHU(UKAHTHO Behy CIOCOOHOCT 3a KOJOHM3AIM]y, TOCIEAUYHO 3HAYajHU]e
U3IIy4yuBamwe U cnocoOHocCT omrehema TkuBa. [1ojeJMHN CynTHIIOBH ce MOTY ITOBE3aTH ca

HACTaHKOM CHHApPOMa UpUTaOMIHOT KosloHa (Azizian u cap. 2016, Das u cap. 2016).

MornekymnapHa JeTepMUHaIM]ja MPEACTaB/ba jeMHH BaluIaH HAYUH PacBET/haBamba
300HOTCKE TPHUPOJIE OBOT MUKpoopranu3Ma. Kao u ko octanux ouimka 01acTONHCTHCA,
KOHTpaBep3e OKO 300HOTCKOT TMOTEHIMjajma cy OpojHe. AKOo ce y3me y o03up Ko-

HH(bCKHHja Cca UCTUM CYIITUIIOBHMA 6J'IaCTOI_[I/ICTI/ICB. KOI KUBOTHUHA U JbY/IH, KOjI/I Yy
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KOHTaKTy ca TUM uBoTHmama (Wang u cap. 2014b), ucrpaxuBame UHPUIIUPAHOCTH

KUBOTHHA MOKE OMTH 3HAYajHO Y KOHTPOJIM OBOT YOMKBUTAPHOT MUKPOOpPraHU3Ma.

Behuna ayropa mpwujaBspyje cyntunoe 3 u | kao Hajydectanuje kon Jbynu. El
Safadi u cap. (2016) cy cripoBenu cBeoOyXBaTHO UCITUTUBAKE, Y KOj€ j& OMIIO YKIbYUEHO
788 u3 ykynHo 11 3apaBcTBeHMX ycTaHOBa mupoM Dpanirycke. AyTopu Cy UCIIMTHBAIN
mucTpubynujy cynrumoBa Blastocystis sp. u ¢akTope pusnka HacTaHka HH(]EKIH]e.
VYKynHa npeBajeHna 0JacTOUMCTHCAa HAa OCHOBY pe3ynTar kBaHnturatuBHe PCR metoze
nzHocuna je 18,1%. Ox 141 tunusupasnor uzonara, ST3 je 6uo npenomunanTan (43,3
%), 3atum ST1 u CT4 (20 %), ST2 (12,8 %), ST6 u ST7 (2,1 %). Ben Abda u cap. (2017)
Cy y UMby JIOKa3WBama IPEBAJICHIIC M WICHTHU(HKAIM]C CYNTHIIOBA HCIUTHBAKY
MOJBPIIM TPHUMAJHUKE 3ApaBe IMomyJamnuje ca mnoapydja TyHHCa, TJIaBHOT Tpaja
ucroumene apxkase. Cynrtun ST3 je 6uo HajmomuuHantHUjU (51%), 3atum ST1 (30%),
ST2 (16%), nok cy cyntumoBu ST4 u ST7 Ownm noxjeanako 3actyrbeHu (1,6%).
Cynrtun ST3 je takohe 6uo Haj3acTymibeHuju (65,5%) y ucnutuBamy Koje Cy CIIPOBEIH
Adao um cap. (2016) nHa 35 acUMNITOMAaTCKMX TOjeMHAIA, NPUNAJHUKA ypOaHe
nonynanuje @unununaa. CyntunoBu ST3 u ST1 cy Onwnm Haj3aCTyIUBEHUJU Y CTYIHjH
Kojy cy cmpoBenn Mohamed u cap. (2017). ¥V crymujy je 6uno yksbydeHo 1.262
CHUMIITOMAaTCKUX M aCUMIITOMATCKUX MalljeHara u3 ABe Benuke Oonnune n3z Caynujcke
Apabuje. Sanpool u cap. (2017) npujaBmpyjy ST1 kao Haj3actyrsbeHuju (64%) xox
craHoBHuka Jlaoc-a, mok je ST3 Ha apyrom mecty (24%). Ox 303 neaujaTpujcka
nanujenta u3 Typcke, kox 115 je Blastocystis nokasan momohy real-time PCR merone.
Hajzactymssenuju je 6uo ST3 (43,4%), 3atum ST1 (26,1%), ST4 (10,9%) u ST2 (8,7%).
Memane uHbekmje ¢y uaeHtudukoane ko 5 ysopaka (10,9%)(Dogan u cap.2016).
Koltas u Eroglu (2016) ucnutuBameM 28 m3onara OJacTOIMCTHCA W30JO0BaHUX H3 17
nanujeHata Koju kuBe y ypOaHoj cpenuHu W 11 manujeHara u3 pypajiHOr MOJpyyja
Typcke, cy ycranoBunu ST1 u 35,7% cnydajeBa, ST3 y 25,0% cnygajeBa, ST2 y 17,8%
cinydajeBa, ST4 y 10,7% ciydajeBa 10K Cy CynTUIIOBE 5, 6, U 7 YCTAaHOBWJIM y TIO J€THOM
ciy4ajy (3.6%). Ayropu cy cynTumose 5, 6, ¥ 7 ©30JI0BaHU MCKJBYYHBO KOJI ITalldjeHaTa
U3 pypajHe CpeluHe, U Ha OCHOBY CBOjUX pe3yjiTara CYIepHIly Ha TpPaHCMHCHU]Y
’KHBOTHHa-40BEK, OJJHOCHO 300HOTCKH MOTEHIHjall oBUX cynTumosa. Cian u cap. (2017)

Cy HUCIUTAIA IPUCYCTBO 6J'IaCTOHI/ICTI/Ica KOI pa3InuuTHUX XKUBOTHUECKUX BPCTa U3 JIBa
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3o0nomka BpTa y @paniryckoj. Cyotunuzamuju ¢y noapriu 111 uzonata u ycTaHOBHIH
cy npucyctio 11 mo3Harux cynrunoBa. Ha oCHOBY pe3yntara HCTpakHBamba U pe3yliTara
APYrux MOJICKYJIAapHUX CIIMACMUOJIOMIKUX HCTpakMBamba BPCAHOBAIN CY HOTGHHI/IjaJIHI/I
PHU3UK OJ 300HOTCKE TpaHcMucHje yrnopehuBameM aucTpuOynuje cynTumnoBa usmely
JbyIM ¥ KUBOTHHA. Pe3ynraTu cyrepuiny jaa mpUMaTH, NMAnKapyd U MTUIE MOTY OUTH
pe3epBoap MHOEKIHje 3a JbYe, HAPOUUTO KO JbYAH Y YHjEM je OIUCY Mocia KOHTAKT ca
xuBoTUmbama. Ca apyre crpaHe, W3Iiiea Ja KapHUBOPH, PENTHIM M HMHCEKTH HE

MPEJCTaBIbajy CUTHU(DHUKAHTAH U3BOP 3apa3e 0IaCTOLHUCTHCOM 3a JbY/IE.

Bucoka mpeBaneHna 6iacTolucTuca KoJi CBUIbA YKaszyje Jla Cy CBHUIbE HajBEepOBaTHH]jeE
npupoHu JoMahvHu OBHX napasuta. Hajuemrhu cyntunosu xon cBuma jecy ST1 u STS.
Cynrtun 5 ce cmarpa penaTHBHO PETKUM KOJ YOBEKa, Mel)yTuM 300HOTCKA TpaHCMHUCH]ja
je Beh mokaszama (Yan m cap., 2007). Wang u capamgaunu (2014b) cy PCR anamusu
HOJIBPIVIM Y30pKe (herieca of] CBHIbA U JbYIIU, KOJU Cy OUJIM Y KOHTAKTY ca TUM CBHIbaMa.
JenHy rpymy cy 4MHMIIE CBUE-€ U3 MHTEH3UBHOT y3roja W pajHULM ca (apMmu, 0K Cy
Apyry TPyIly YMHWIE CBUIE W JbYAM U3 ceockux nomahumHcraBa. Kon cBux cBuma je
J0Ka3aHo npucycTBo cyntuna 5. Kox jeynu cy nokazanu cynrtumnosu 1, 2, 3 u 5. Cyntun
5 6uo npucytan kox 13,9% (5/36) panHuka ca ¢apmu, J0K yOHIITe HHUje JTOKa3aH KOJ
JbyIl U3 CEOCKMX Ta3JMHCTaBa. bBJIMCKM KOHTakT paJHMKAa ca CBUBbAMa MOXeE
MpeACTaB/baTH PU3UK OJ] 300HOTCKE TpaHcMucuje. Song u cap. (2017) cy xox cBuma Ha
teputopuju Shaanxi npoBunuyje (HP Kuna) nokxazanu npucycrso uetupu cyntuna (ST1,
3, 5 u 10). Cyntun STS je OHO MpeAOMHUHAHTAH W IIHPOKO PACIPOCTPACH Ha
Pa3NIMYUTUM JIOKallMjaMa U y Pa3IMuuTUM KaTeropujama CBUHbA. 300HOTCKU CynTHIl 1 je
JIETEKTOBAH KOJ] HE3IyYCHUX U 3aIy4eHHX npacuha u ToB/beHUKa, a ST3 je neTexkroBan
KOJI CBUX CBHHba y3pacta 10 yetupu Mecena. Ocum jenne papme ST1 je moxasan Ha cBUM
JOKalyjama, JIOK j€ 300HOTCKM CYNTHIN 3 HICHTU(UKOBAH Ha CBera JBE JIOKAIHje.
Cyntunn ST10 je gokazaH camo y jeHOM Yy30pKy (eleca MOpeKIoM O] He3aTydeHOT
npacera. Yoshikawa u cap. (2016) cy kox cBuma y Muponesuju Taxohe mnpukazamu
nomuHauujy ST5, nok cy nokazanu u cyntunosu ST1, ST2 u ST7. Uako ce yunu na STS
JOMUHHPA y MOJIEKYJIAPHOj €MHIEMHOJIOrHjH OJIacTOLMCTHCA KOJ] CBHIba, Navarro u cap.
(2008) cy mak ycranoBwiM na je ST1 Haj3acTynsbe€HHjH KOJI CBUIA U3 HWHTEH3HBHOT

y3roja. Paznuke y reorpadckoj auctpuOynuju mojeuHUX CyOTHUIIOBA Cy JOKa3aHe KOJ
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npumarta (Alfellani u cap. 20130) ma ce HM KOl CBUIba HE MOTY UCKJBYUUTH Teorpadcke
Bapujandje y AUCTPUOYIHUjU pPa3IMYUTUX CYITUIOBA. Y HalleM HCTPaXHBamky Ha
MOMyNAIMj CBUIbA M3 WHTEH3MBHOI y3roja Melhy uaeHTH(UKOBaHMM CyOTHIOBHMA
nomunaupao ST1 (96,0%). ST1 je jeman on cynrtumoBa, kKoju ce Hajuemhe cpehy Koj
JbYJIH, TIa CE YJIOTa CBHIbA Ca OBAKO BUCOKHUM CTETICHOM WH(HIIMPAHOCTH HUKAKO HE CME
3aHEMAapUTH Yy enuaeMuoyioruju xymanux Blastocystis wundekimja. Onx ocrammx
cyntunoBa ST5 je unentuduxosan y 64,0% y3opaka, 3atum ST3 y 24,0% u ST2 8,0%
y3opaka. Cyntun ST5 Kkao TOTEHUMjaTHH 300HOTCKH CYNTHII KMa 3Hayaj Yy
WHIYCTPHJCKOM CBHEbAPCTBY, TJlIe j€ JIOKa3aHa HeroBa TPAHCMHUCHja Ha JbYIE.
VYrBphuBamwe npasna tpancmucuje ST1 u ST3, omHocHO oxpehuBame yiore cBuma y
TPAaHCMHUCHjH OBUX CyOTHIIOBa 3axTeBa [OJaTHAa MOJICKYJIAPHO-CIHIEMHOIIONIKA

HCTPAKUBAKA.

OBa nucepranuja mpeacTaBjba NMPBY EHMHISMHUOJOUIKY CTYAW]Y O MPEBAICHIH U
MOJICKYJIApHO] KapaKTepHu3aluju 300HOTCKOr mapasuta Blastocystis sp. kox cBuma ca
teputopuje CpOuje. YCcTaHOBJbEHA BHCOKA TPEBAJICHIA OJACTOIMCTHCA KOJ| CBUIbA W3
MHTEH3UBHOT y3roja, MoTBplyje ynory cBuma Kao NPUPOJHUX pe3epBoapa OBe 300HOTCKE
npoto3oe. [loTBpheHa je xumoresa sa Cy CBUEE pe3epBoap ojpeheHHX 300HOTCKUX
cyntunosa Blastocystis sp. u 1a npencraBibajy GakTop pu3HKa y HIHpemhy HHPEKIHje Ha
Jbyne y Bojsogunu. Y Hajpehem Opojy y30paka yCTaHOBJBEHO j€ MPHUCYCTBO CYNTHIIA
ST1, mro ce mnoaynapa ca pe3yiaTaTumMa JAPYTUX ayTopa, KOjU Cy HCIHUTUBAIU
npeBajieHIly CynTurnoBa koj cBuma y EBporu (Navarro u cap. 2008), mok Ha apyrum
reorpadckum Jokanrjama (Asuja, AycTpanuja) nocie cynruna 5, cyntun | npeacrasiba
jenan on Hajuenthux Hamaza. OBa aucepTalyja MpeAcTaBiba MPBHU Pajl ca TEPUTOPH]E
CpOuje, xoju o0yxBarta ynopehupame nephopMaHcy pa3INUUTUX MOCTYIAKA y JI1jarHO3H
OnmacromycTuca, M MO HAIlUM Cca3HakbHMa IMPBU PajJ, KOJU HCIUTYje IUjarHOCTHYKE

nepopmaHce MMojeAMHUX METOJia Kajia Cy MPeIMET UITUTHBAKba CBUIE.
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8. 3AK/bYYII

Ha ocHOBY cripoBeieHOT UCTpaKuBamba, U3BEJCHHU Cy ciefiehu 3aKipyyIiu:

1. VrBpheno je mpucycrBo Blastocystis sp. y momynanuju mperjieJaHuX CBHEA Ha
noapy4jy All BojBonuHe u ycTaHOBJ/bEHA je MpEBaJieHIIa OJACTOIUCTHCA KO/ CBHbA Ha
OCHOBY pe3yjiTara HaTUBHOT miperiena oxa 41,69%, noxk je mpeBasieHIa OacTonUCTHCA Ha
OCHOBY pesyaTarta in Vitro kynruBaiuje usnocwmia 70,22%. Blastocystis sp. je mpucyran
KOJI CBHX KaTeropuja CBHiba Ha CBUM y30pKoBaHUM (hapmama. Ha ocHOBY pesynrata in
Vitro KyJiTHBalKje HE TOCTOjH CTATUCTHYKM 3HavyajHa Be3a u3Mel)y mnpesaiicHie H

pazmuuntux pernona y All Bojsonunu, kao Hu uzMel)y paznuautux papmu.

2. IlotBphena je xumoresa J1a Cy CBUIE pe3epBoap onpeheHuX 300HOTCKUX CYNTHIIOBA
Blastocystis sp. u ma npenacrasibajy GakTop pusuka y mupemy uHbEKIMje Ha Jbyje, Ha
OCHOBY pe3yJiTaTa CynTUIM3anuje u3onara. Y Hajsehem Opojy y3opaka yCTaHOBJBEHO je
npucyctBo cynruna ST1, koju je jenan o Hajuemrhe JOKa3aHUX CYNTUIIOBA KOJ JbYIIH.
Ha npyrom mecty mo 3actymbenoctu je 6mo cyntun STS, koju mpencraBba puU3MK 10
JbyZle KOJU Cy Y HENOCPEIHOM CBAaKOJAHEBHOM KOHTaKTy Ca CBHMIbaMa, Kao IITO CY
panHuM Ha ¢apmama u kinanunama. Cyntun ST3 koju ce Hajuemrhe JoBoaM y Be3y ca
cunapomoM upurtadunHor kosnoHa (MbC) je 6uo npucyran y 24% y30pka, Koju Cy Omin

YCIICHIHO TUITU3HUPAHU.

3. Y1BpheHa je HUCKA OCETJBMBOCT HAaTHUBHOT mperiena y ogHocy Ha PCR wmerony. ¥V
nopehewy ca PCR meTonom, n3padyHaTa oceTJbUBOCT HATHUBHOT TpETJiena je U3HOCHIIA
46,15%. Kama ce ymopenum kynaTuBaluja u KoHBeHImoHanmHa PCR wmetonma koja
ammundukyje JTHK ekcrpaxoBaHy AMpPEKTHO M3 (elieca CBUEA, OCETIBUBOCT IN Vitro
KynTuBaiuje je usnocuna 84,62%. Jlujaraoctuuke nepdopmance in Vitro kynrusamuje u
MOJICKYJIapHUX TeXHHWKa y nujarHoctuiid Blastocystis sp. koa cBumba Ccy CynepHopHE y
OTHOCY Ha TpaJWIMOHAIHK M ONITe npuxBaheH HATUBHU Tperiies] (eKaTHoT

MaTepujana.
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