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Kparko caommreme

NMHTECTUHAJIHE HEMATO/IE KO/ ITACA U MAYAKA Y BAIBAJIYIIN,
PEITYBJIMKA CPIICKA

Osusep CTEBAHOBUR'*, Mapunko TOJOPOBUR?, O6pen TOMUK2, Kpucruna
PEH/IVR?, Jbmibana BOXKUR3, Anexcanapa LIMUTPAH?, Iparo HEAUR*

! Berepunapcka ambynanra ,,bJI-Bet* Bama Jlyka, Ctene Crenanosuha 173, 78000 Bama Jlyka, PeryGnuka
Cprncka, buX;
2 Memumuncku dakyiret y bama Jlynu, Cape Mpkarsa 14, 78000 Bama Jlyka, PeryGmuka Cpricka, buX;
3 Karenpa 3a MEKpOGHOIIOTH]y U IMYHOJIOTH]y, Memmmuacku pakynter y Bama Jlymu, Case Mpramal4,
Bama Jlyka 78000 bama Jlyka, Pemmy6iuka Cpricka, buX;
4 JaBHa ycranosa Berepunapcku urcTutyT Pemry6nuke Cprcke ,,J[p Baco Byrosan® bama Jlyka, u ®akyirer
BETCpUHAPCKE MENUIMHE Y HUOBep3uTeTa y beorpamy
* Kopecnogentnu ayrop. E-mamn: oliver.13.stevanovic.bih@gmail.com

Kparak caap:kaj: [lojenmHe WHTECTHHANHE HEMaTOAe Ilaca M Madyaka IT0Kasyjy 300HO3HH
MOTEHIMjall, 1a CaMMM TUM MMajy jaBHO-37pacTBeHH 3Hayaj. Ha teputopuju rpaga bama Jlyke je
npernenano 149 ysopaka (131 ox maca u 18 ox mauaka), ¢ TuMm 1a je 40 ysopaka ¢emneca mnaca
CaKyIlJbeHO ca JBHj€ jaBHE MOBpLIMHE y rpaxy. [lapasuromomkuMm mperienoMm (durotanuja ca
3acuheHrM pacTBOpOM IMHK CyndaTa M AeTepMUHALWja amyliTa W JIapBU Iapasurta y ¢erecy)
nobujenn cy cienehn pesynratu: Toxocara canis (9,16%), Ancylostomatidae (5,34%), Trichuris
vulpis (7,63%), Toxascaris leonina (1,52%,), Toxocara cati (33,3%), Trichuris spp. (5,5%) u
Hydatigera taeniformis (5,5%). Ha ocHOBy moOWjeHMX pe3yiaTaTa MOXKEMO 3aKJbYUUTH Na Cy
WHTECTHHAJIHE HEMATOJIe Y JajieKo BeheM cTerneHy pammpeHe Hero MITO ce MPETHOCTaBIhallo U 1a
300T ToTra IpeACTaBIbajy 3APACTBEHH MTPOOIEM KO Taca U Madaka Ha Tepuropuju bama Jlyke.
KibyuHe pujeyn: mHTECTHHAIHE HEMATO e, IICH, Madke, bama Jlyka

YBOJ

Ilcu m mauke cy nomahmam Beher Opoja
WHTECTHHAIHAX HEMATO/Ia ¥ TPOTO30a, OJ] KOJUX
HEKH I0Cje/lyjy 300HO3HH ITOTEHIMjaI U MOTY
n3azBath XymaHe uHpekmmje. Ox HemaTona,
3Ha4ajHe Cy ackapuue: Iloxocara canis,
Toxascaris leonina wn  Toxocara cati,
aHKHIJIOCTOMATUAE U3 pona Ancylostoma spp. u
Uncinaria spp. On nectona, napasuTé U3 poja
Echinococcus spp. mMajy u3paxkeH HaTOTEHU
MIOTEHUIINjaJ, Y HEKUM CIy4YajeBIMa XyMaHUX
nHpEeKnja MOTy 3aBpIIUTH W (aTaTHUM
ucxonom. Ilcn u Mauke y ypbaHnM cpeanHama,
Ha 3€JIEHHM IIOBpPIIMHA (TPajICKH ITapKOBH,
IIETAJININTA, TPAJCKe IUIAKE WTI.) CIyXe Kao

M3BOp MAapa3WTCKUX elleMeHaTa, KOju ce OHJa
BPJIO JIAKO W jEJHOCTABHO MOTY IPEHHjETH Ha
Jbyzie, TOTOTOBO Maiy njemy. Heku rpamoBu
MOCjelyjy PpENOBHE KOHTPOJE Haa30pa Hal
Mapa3sUTCKUM  €JIIEMEHTHMa Ha  3€JIEeHUM
MOBpIIMHA, NpU dYeMy je Moryhe crpoBecTH
NIPEBEHTUBHE Mjepe U THUME CIPHjCUUTH
KOHTaMHHAIW]y jaBHUX MoBpumHa (Paviovic n
cap. 2014). Xymane uapekipje ackapuaama ca
Bpcrama Toxocara canis, Toxocara cati u
Toxascaris leonina noBOIM 1O CHHIpOMA
BHCIIEPAJHE JIAPBE MHIPAHC, AOK HH(pEKIHja
AaHKHJIOCTOMAaTUAMMA ca BpcTama Ancylostoma
caninum, Ancylostoma tubaeforme w3a3uBajy
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CHHJIpOM KyTaHe JlapBe MHrpaHc (Zajac u
Conboy, 2012). Toxocara canis je nocta
pammpeHa ackapuga Mebhy IICHMa IIHPOM
CBHjeTa, TaKo Ja HpeMa JIUTepaTypHHUM
MoJalMMa MpeBajeHNa TOKCOKapHo3e H3HOCH
oxn 3,06% mo 82,6% (Papini n cap. 2012).
CnnyHa y4ecTanocT je youeHa u ca Joxocara
cati xon Mavaka (Zajac u Conboy, 2012), Tako
Ja y JHTepaTypd IOJALX O 3aCTYIUbECHOCTH
Toxocara cati Bapupajy ox 7,5% (Barrientos
Serra u cap. 2003) ma ce 10 59,6% (Labarthe n
cap. 2004). AHKmIOCTOMATHIC TTaca W Madaka
UMajy MambH 300HOTCKM IOTCHIHMjal  OJ

Hemarone poxa Toxocara n Toxascaris, any je
YTBpheHO 11a 3Ha4ajaH MPOIEHAT Iaca ¥ MaJaka
MOXe Aa Oyne 3apaXeHO AaHKWJIOCTOMama —
4,03% (Ili¢ u cap. 2017a 1 2017b).
KontampHanuja jaBHHX IOBpIIMHA YypOaHWUX
moapydja ca (QernecoM 3apaKeHHX Iaca ca
300HOTCKMM HeMmaTojaama rnosehaBa moryhrocT
nHoexnuje jpymu (Ili¢ u cap. 2017a12017b). ¥
JNOCTYIIHUM  JIUTEpaTypHUM IIOjaliMa He
ITOCTOj€ TOAIlK KOjU Ce OJHOCE Ha YYeCTaoCT
XyMaHUX nHpeKnnja ca HaBEJCHUM
HemarogaMa Ha mnoapydjy bamamyke w/mim
Peny6mxe Cpricke.

MATEPUJAJI U METOJE

Y3opkoBame

Y mepuogy onm 01.01.2016 mo 21.07.2018.
TOJWHE CaKylybaHo je ykymHo 149 y3opaka
(emeca maca ¥ Mayaka. Y30pIy Iaca ¥ Madaka
Cy TOAWjeJbeHH Y JIBHje Tpyme: 1. y3opuu
(emeca W TMAPA3UTCKUX  €JIEMEHaTa  Of
BIACHUYKUX Maca u Mmadaka (109); 2. y3opru

!

(emeca ox1 maca caKynJbeHH ca 3eJICHUX, jaBHUX
MOBpIIMHA Ha TEepUTOpHjU Tpana bama Jlyke
(40). VY3opum demeca ca 3eNEHUX, jaBHUX

MOBpIIMHA CaKyIUbEHH Cy y JBa Mapka Ha
TEPUTOPUjU Tpaja: Tpajcku mapk ,MiaxeH
CrojanoBuh™ u ,,mapxa 3a rce (Cimxka 1).

:

Cauka 1: JaBHe 3ejeHe MOBPIIMHE HA KOJUMa Cy CaKyIlJbaHU y30piH ¢eneca (Jlerennma: A- mapk
Munanen Crojanosuh, b-napk 3a nce)
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KonpoJiomxkn npersen

Konpomnomku mnpernen y3opaka cToiuie je
BpIICH y JBHje JlabopaTropuje Ha TEpUTOPHjH
rpama bama Jlyke: JlaGopaTtopmja 3a
MUKpoOHosornjy MeauiHcKor ¢akynrera y
bawa Jlymu wu ,in house” nabGopaTtopuju
Berepunacke amOymnanre ,,bJI Bet* bama Jlyka.
V3opak ¢ereca je mpBo OHO MaKPOCKOIICKA
Ipervielal Ha TApa3sUTCKe EJIEMEHTE: WIaHKe
MaHTIBMYapa, JapBe, JUjEI0oBe W/UIHU axyire. Y
Clly4ajy MPHUCYCTBA MAaKPOCKOIICKIX BHIJBHBUX
Mapa3uTCKUX eJIEeMeHaTa, OHU Cy HCIUPAHU Y
BOJIHM WM (DH3HOIIONIKOM pacTBopy. Ha ocHOBY
ommre Mopdosoruje W BEIWUYMHE, Mambe
HeMaroje cy Onie NmpocBHjeTIbeHe AMaHOBHM
JAKTO(EHOIIOM, u IIOCMaTpaHe ox
CBJETIIOCHIM MHKPOCKOIIOM Ha OCHOBY dHera je
ytBpheH poxm wwnm Bpcra. Hemarome cy
ucnpane ca 0,9% Qusnomomkor pactBopa,
ImocMaTpaHe HaTHBHO O] CTEPEOMUKPOCKOIIOM,
a 10 TMOTpeOH Cy MPUMjepIH IIPOCBjeTIHEHN Ca
80% asKOXONHUM pacTBOpOM (eHoNa JIOK ce
HUCY yOUHJIM MOP(OJIONIKH KapaKTepH KOjU Cy
OMIIH JOBOJBHU [Ta O Ce M3BPIIIIIA AUjarHO3a 10

HuBoa Bpcte (Monnig, 1950). Ilecrome cy
rocMaTpaHe HaTUBHO, IIPU YEMY je CKOJIEKC Ono
OJICjeUeH MaKa3zama, IOCTABJbEH Ha MPEIMETHO
CTaKJIO U IPYTUM CTaKJIOM MaXXKJbUBO ITPUTUCHYT
y3 JOJaBame HEKOIUKO Kamd AMaHOBOT
nmakrodeHomna. Mukpockomnupame OBaKo
MIPUIIPEMJbEHHX IIPenapara je BPIICHO HaKOH 2
cara. HakoH MakpOCKOIICKOT TperJiesia, y30pIH
(eneca cy nperieIaHd MUKPOCKOIICKH METOIOM
¢urotarmje ca 3acnheHUM pacTBOPOM IIMHK
cyngpara (1,30-1,40). MwuaumamHO 3 Tpama
¢demeca je xomoreHm3oBano ca 40-50 ml
¢urotarone Te4HOCTH M nporjeheHo y uncry
IUTACTHYHY Yally IIpU YeMy je y30pak npedadeH
y ABmje empyBete ox 15 ml, Ha umjem BpXy ce
HaJa3mwio TMOKPOBHO crakame. Hakon 20

MUHyTa (JoTamnuje IOKPOBHO CTaKame je
MaXJPHBO NMpebdadeHo Ha TMOKPOBHO CTAKIO H
IpervielaH MHUKPOCKONICKM Ha ysehamy 10x.
Komponomka mujarHo3a je mocraBjbeHa Ha
OCHOBY Tpalle W BeIMYMHE KOHIEHTPOBAHUX
MapasUTCKUX eleMeHara: jaja u japsu (Monnig,
1950) (Cnuxa 2).

. -
Cauxa 2: Mopdoromke KapakTepUCTHKE jaja HeMaToa - MjeBo Toxascaris leonina, necHO

Toxocara canis, 200x
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PE3YJITATH U JUCKYCHUJA

VYxymHo je mpernenano 149 y3opaka, ox Kojux
113 y3opaka maca u 18 y3opaka Mmadaka. YKyInaH
O0poj TO3UTMBHHX Yy30paka Ha IapasHUTCKe
eneMenTe je uzHocuo 26,17%. Ox 149 y3opaxa,
40 y3opaka cy uMmHWIM y3opuu (ereca maca
CaKyIlJeHHU ca JBWj€ jaBHE NMOBpHIMHE Yy bam
JIymu. On 40 mpermemanmx y3opaka (eneca
rmaca ca jaBHHX IIOBpPIIMHA, Iapa3HTCKH
€JIEMEeHTH cy yTBpheHHu y 7 y3opaka, IITO YNHH

17,5% (Toxocara canis, Ancylostomatidae,
Trichuris vulpis). Koxg BiacHMYKHX Iaca cy
Hajuemhe metexkrosaHe Bpere (Toxocara canis,
Ancylostomatidae, Trichuris vulpis, Toxascaris
leonina). Konm wmawaka, JETEKTOBaHH CYy
Toxocara cati (33,3%), Trichuris spp. (5,5%) n
H.taeniformis (5,5%). Jlobujenn pe3ynratu cy
IpuKa3zaHu y Taben 1.

Ta6ena 1. Pe3yJraTu KONpoJIOIIKUX HCIIMTHBAaK-a Naca U Mavyaka y bamanynn

BaacHu4ku ncu u
3esieHe MOBpPIIKHE Ykynno
(n= 40) Manme (n = 149)
Bpcra napa3ura (n=109)
op. % op. % op. %
TO3UTHBHHUX TMO3UTHBHHUX TO3UTHBHHUX
Trichuris vulpis 4 10,0 6 6,59 10 7,63
Ancylostoma
caninum/ 1 2,5 6 6,59 7 5,34
Uncinaria
stenocephala
Toxocara canis 2 5,0 10 10,9 12 9,16
Toxascaris 0 0 2 2,19 2 1,52
leonina
Toxocara cati \ \ 6 33,3 6 33,3
Trichuris spp. \ \ 1 5,5 1 5,5
H.taeniformis \ \ 1 5,5 1 5,5
Konrampnanpja 3emspuinTa W 3eneHnX aujenoBuMa beorpama y Cpouju  (Colovic-

TpaJICKUX TIOBpIIMHA (herecoM maca M Madaka
KOjH CaAp’KH jaja MHTECTHHAITHUX Mapa3nuTa He
IIpeJCTaBba PUjETKy I10jaBy IIMPOM CBHjETa.
WuTtepecanTHO je 1a je ce y 0IHOCY Ha JOKanujy
U BpHjeMe HCHUTHBama y JUTEpaTypH Hajase
BEJIMKE pa3uKe y pe3yiTaTuMa KOjH OIHUCYjy
CTENeH KOHTAM{HAlWje jaBHWX ITOBPIIMHA Ca
Mapa3sUTCKUM elleMeHTHMa. Brcoka npeBaneHmna
on 40-73% je nerexroBana y ApreHTuHu (Rubel
n cap. 2005), mo 47% mmjenosuma Uranuje
(Habluetzel n cap. 2003), u mo 73% y Hexum

Calovski n cap, 2014). Ca apyre cTpaHe, HUCKa
mpeBaneHna of ceera 3,3% je neTekToBaHa y
IMoseckoj (Borecka, 2005), m HeknM rpagoBUMa
Uranuje — 3,6% (Papini u cap. 2012). IIpema
HallMM  Ca3HamHMa  OBO  HCTPAKHUBAE
IpeAcTaB/ba MpBY CTYAWjy OBE BpCTe HA
noJpy4jy rpasna bamanyke, kao 1 Ha TEPUTOPHjH
Penyomuke Cprncke. Y mopehemy ca HekuMm
JIpYyTUM CTyAMjaMa W3 3e€Majbad Yy OKPYKEHY
IoOHjeH je pelaTUBHO HU3aK OpOj MO3UTHBHUX
y30paka (pereca Imaca KOjH je CaKyIUbeH ca
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jaBaux moBpumHa (17,5%). ¥V 003up Tpebda
Y3€TH pelaTHBHO HHU3aK Opoj y30paka y HaIloj
CTYAWjH, ald je WCTOBPEMEHO MaTepHjall
Y30pKOBaH ca J[BHj€ jaBHE ITOBPIINHE Ha KOjuMa
pemoBHO U 4ecTo  o0uTaBajy  IICH.
MHUKpPOKIMMATCKH YCJIIOBH TOKOM TOJMHE MOTY
3HAYajHO yTUIATH HA BapHjaOWIHOCT W
eMOpHOHN3aIM]y jaja OBUX HEMAToJa, Tako Ja
XJIaJHUje TEMIIEpaType TOKOM MPOJHETHUX
Mjeceru MOTy 3HAYajHO CMambUTH
nHpekTuBHOCT jaja. Takohe omHOC crapocTH
maca MOXX€ WIpaTH 3HA4YajHy yYIOTY, jep Cy
IITEHIX NOTOAHUjH TOMahiHM 32 OBe MapasnuTe
HacTpaM oJpaciux rnaca. PenatusHo Mamu 6poj
raca JiyTajuia Ha noapyd4jy rpana bama Jlyka
jé 3acWrypHO jemaH oOna TIIaBHUX (akTopa
nobujeHe HHUCKE NpeBajieHIle KOHTaMUHAaIlWje
jajuMa OBMX HEMaToja. Y3eBIIM OBO y 003up
JI0Ja3uMO JI0 3aKkJbydka Aa BehmHy maca Ha
3eJIeHUM TIOBpUIMHAMA Tpaja YHWHE 3alpaBo
”BIIACHUYKH TICH, T€ CMaTpaMo Ja YKyIaH Opoj
IIpervielaHuX y30paka J0OHMjeHUX O] BIaCHHUKA

maca 3aj CIHO Ca HACYMUYHO CKYIIJbCHUM
y3opuyuMa Ca 3CJICHHUX IIOBpPIINMHA, MOXKC
CIIY)KUTH Kao 06_] CKTUBHHA IIOKa3aTcJb

KOHTAaMMHAIMje Ha TOAPYYjy IHjeNIor Tpaja.
OunrnemHo je ma rpabamm  Bamamyke
WHTEH3UBHO BpIIE JEXEIMHHTH3aLWjy Iaca |
Mavaka, jep y BehmHm ciydajeBa JbyOMMITH
OopaBe y CTaHOBMMa, OJHOCHO ypOaHWM
nujenoBuMa  rpaga. MehyTtum,  penoBHa
KOIIPOJIOIIKA KOHTpPOJIAa OCTaje UMIIEPATHB, jep
ce caMO Ha Taj HAYMH MOTYy pPEIOBHO
JINjarHOCTUKOBATH Mapasutcke oomectu (Kulisic
u cap. 1998). Ca mpyre crpane moOmjeH je
peNaTHBHO BHUCOK OpOj MO3WTHUBHUX Y30paKa y
nmaboparopuju Berepunapcke amOynante ,,bJI-
BeT" bama Jlyka, ITO HABOJIM HA 3aKJbyyak Ja
jé  JeXeJIMHUHTH3aIMjCKE  IPOTOKOIE W

mpenapare IMOTPeOHO YBHjEK KOHTPOJHCATH
KOIIPOJIOIIKOM IIPETParom.

VYio3m Madaka Kao H3BOpa KOHTaMHUHAIMje
OBMM HeMaroJama Yy YpOaHHM TpaJCKUM
cpearHaMa, HHje nocseheHo myHo mpocTopa y
JUTEpaTypH, NICH Ce YIJIaBHOM CMaTpajy Kao
rimaBHA U3Bop (Nijsse n cap. 2015). Mehytum
mobujeHa  mpeBameHma ox  4ak  33,3%
KoHTamMuHamyje  ¢emeca Mavaka  jajuma
Toxocara-cati, oTBapa IMUTAkE yJIOTe Madaka y
IIpoIecy KOHTaMHWHAlHWje jaBHUX IOBPIIMHA Yy
Bamaiymm. Ykonnko ce y 003up y3My HaBHUKE
cnoboma KpeTamka Madaka, IPHCTYINadHOCT
TOTOBO CBUM TpPAajCKUM IOBpPIIMHAMA, a OJ
moceOHOI  3HAdaja  HECMETaH  IIPUCTYI
oOmaHUIITAMA, [JjEeUHjuM UTPATHIITAMA |
MjeIIYaHnIMMa, 38 Pa3IUKy OJ Taca KOjuM je
¢u3mukn oHemoryheH mpucTtynm BehmHHM OBHX
MjecTa, OHJa jeé CacBUM jacHO Ja MadKe MOTY
IIpeacTaB/baTH 3HATHO Behm M3BOp 3apase 3a
Jjery, Koja Ccy IOTOMHMja J1a Pa3BHjy IIHPOKY
KIMHUYKY  cummromaronornjy — (Carvalho,
2011). Cge je Bumie MEIUIMHCKUX CTYHja KOje
TOBOpE O 3Ha4ajy XyMaHe TOKCOKapujase Kao M
pacBjeTibaBamy YJIOTe KOjy WIpajy M OCTallk
MapasdTd W3 OBE Tpyle KOA 4YOBjeKa Kao
cay4ajuor pomahmnaa. CTymije Koje IMOKaszyjy
ceporpeBasieHy Mel)y JbynuMa y pactoHy Of
2% mo 37% (Magnaval n cap. 2001) jacHo
yKa3dyjy Ha 3Hayaj OBHUX IIapa3HTapHHUX
o0oJeema y TOJbY jaBHOT 3/paBiba, Kao H
MOoTpeOHO] MYNTHIMCHUILIMHAPHO] CapaimbH
n3Mel)y cTpyumaka XyMaHE M BETEpHHApCKe
memunuHe (Colovic-Calovski u cap. 2014).
JoOujern pe3ynTatu ykasyjy Aa je mOTpeOHO
HAaCTAaBUTH CIpPOBOhEHmE peloBHE KOHTPOJE
JjaBHHX MOBPIIHHE Ha CTENICH KOHTAMUHALIH]jE ca
MapasUTCKUM elleMeHTHMa y3 ofpehuBame
CepoIpeBaJIeHIIE TOKCOKapHja3e KOJ JbYAW Ha
TepuTopuju rpaaa bamanyke.
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Abstract: Some intestinal nematodes of dogs and cats show zoonotic potential, and therefore they
are of public-health significance. In the territory of the city of Banja Luka, 149 samples were
examined (131 of dogs and 18 cats), with 40 samples of dog feces collected from two public areas
in the city. Parasitological examination (saturated zinc sulfate floatation and determination of larvae
and adult parasites in feces) resulted in the following data: Toxocara canis (9.16%),
Ancylostomatidae (5.34%), Trichuris vulpis (7.63%), Toxascaris leonina (1.52%), Toxocara cati
(33.3%), Trichuris spp. (5.5%) and Hydatigera taeniaeformis (5.5%). On the basis of the obtained
results we can conclude that the intestinal nematodes are more widespread than is generally
assumed and therefore represent a health problem for dogs and cats in the territory of Banja Luka.

Keywords: intestinal nematodes, dogs, cats, Banja Luka

INTRODUCTION

Dogs and cats are hosts of a large number of whereby preventive measures can be

intestinal nematodes and protozoa, some of
which have zoonotic potential and can cause
human infections. Among nematodes, the
following ascarids are significant: Toxocara
canis, Toxascaris leonina and Toxocara cati,
Ancylostomatidae of the genus Ancylostoma
spp. and Uncinaria spp. Cestode parasites of the
genus Echinococcus spp. are highly pathogenic
and in some cases human infections can end
with fatal outcome. Dogs and cats in urban green
areas (city parks, walkways, city beaches, etc.)
serve as a source of parasitic elements, which
can be easily transferred to people, especially to
small children. Some cities have regular control
of parasitic contamination of green areas

implemented and thus prevent contamination of
public areas (Pavlovi¢ et al., 2014). Human
infections with ascarids Toxocara canis,
Toxocara cati and Toxascaris leonina lead to
visceral larva migrans syndrome, while
infections  with  Ancylostoma  caninum,
Ancylostoma tubaeforme, cause cutaneous larva
migrans syndrome (Zajac and Conboy, 2012).
Toxocara canis is worldwide-distributed ascarid
among dogs, and according to the literature the
prevalence of toxocariosis ranges from 3.06% to
82.6% (Papini et al., 2012). Similar prevalence
was observed with Toxocara cati in cats (Zajac
and Conboy, 2012) and in the literature data on
the prevalence vary from 7.5% (Barrientos Serra
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et al 2003) up to 59.6% (Labarthe et al., 2004).
The Ancylostomatidae in dogs and cats have
less zoonotic potential than nematodes of the
genus Toxocara and Toxascaris, but it has been
found that a significant percentage of dogs and
cats can be infected with ancylostomas - 4.03%
(Ili¢ et al. 2017a and 2017b). Contamination of

public areas with canine feces infected with
zoonotic nematodes increases the possibility of
human infection (Ili¢ et al. 2017a and 2017b).
There is no available data on the frequency of
human infections with these nematodes in the
area of Banja Luka and / or Republika Srpska.

MATERIAL AND METHODS

Sampling

In the period from 01.01.2016 to 21.07.2018. a
total of 149 fecal samples of dogs and cats were
collected. Samples were divided into two
groups: 1. samples of feces and parasitic
elements from owned dogs and cats (109); 2.

fecal samples from dogs collected from green,
public areas in the territory of Banja Luka (40).
Fecal samples from green, public areas were
collected in two parks on the territory of the city:
city park "Mladen Stojanovi¢" and "park for

dogs" (Figure 1).

Figure 1. 1: Public green areas where feces samples were collected (Legend: A-park Mladen
Stojanovi¢, B-park for dogs)

Coprological exemination

Caprological examination of fecal samples was
carried out in two laboratories in the territory of
Banja Luka: Laboratory for Microbiology at the
Medical Faculty in Banja Luka and “in-house”

laboratory of the Veterinary Ambulance "BL
vet" Banja Luka. First, the feces was
macroscopically examined for parasitic
elements: tapeworm proglottids, larvae, parts
and / or adults. In case of macroscopically
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visible parasitic elements, they are washed in
water or physiological saline. Based on general
morphology and size, smaller nematodes were
processed into Aman's lactophenol and
observed under a light microscope, on the basis
of which the genus and / or species was
identified. The nematodes were washed in 0.9%
saline solution, observed under a
stereomicroscope, cleared in a solution of
phenol alcohol (80%) until morphological
characters sufficient for a diagnosis of the
species were detected (Monnig, 1950). Cestodes
were observed natively, scolex was cut off with
scissors and placed on a slide after which a cover
slip was carefully pressed with several drops of
Aman's lactophenol. Microscopy of the cestodes

was carried out after 2 hours. After macroscopic
examination, fecal samples were examined
using saturated zinc sulfate solution floatation
technique (1.30-1.40). Minimum 3 grams of
feces was homogenized with 40-50 ml of
flotation liquid, filtered into a pure plastic glass
and the sample was transferred to two 15 ml
tubes, on top of which there were cover glasses.
After 20 minutes of flotation, the cover glass
was carefully shifted to the cover slip and
examined microscopically at a magnification of
10x. Coprological diagnosis was based on the
structure and size of the concentrated parasitic
elements: eggs and larvae (Monnig, 1950) (Fig.
2).

i & =

= - k 'R b alk
Figure 2: Morphological characteristics of nematode eggs - left Toxascaris leonina, right

Toxocara canis, 200x
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RESULTS AND DISCUSSION

A total of 149 samples were examined, of which
113 were samples of dogs and 18 samples of
cats. The total number of positive samples for
parasitic elements was 26.17%. Of the 149
samples, 40 feces samples were of dogs
collected from two public areas in Banja Luka.
Of the 40 examined dog feces samples from
public areas, parasitic elements were found in 7

samples, which makes 17.5% (Toxocara canis,
Ancylostomatidae, Trichuris vulpis). The most
commonly detected species in owned dogs are
Toxocara canis, Ancylostomatidae, Trichuris
vulpis, Toxascaris leonina. In cats, Toxocara
cati (33.3%), Trichuris spp. (5.5%) and
H.taeniformis (5.5%) were detected,. The
results obtained are shown in Table 1.

Table 1. Results of coprological examination of dogs and cats in Banja Luka

Public areas Owned dogs and cats Total
(n=40) (n=109) (n=149)
Type of parasite 1o no. no.
o % positive % positive %
positive X X
Trichuris vulpis 4 10,0 6 6,59 10 7,63
Ancylostoma
caninum/ 1 2,5 6 6,59 7 5,34
Uncinaria
stenocephala
Toxocara canis 2 5,0 10 10,9 12 9,16
Toxascaris 0 0 2 2,19 2 1,52
leonina
Toxocara cati \ \ 6 333 6 333
Trichuris spp. \ \ 1 5,5 1 5,5
H.taeniformis \ \ 1 5,5 1 5,5

Worlwide contamination of soil and green city
areas with feces of dogs and cats containing
eggs of intestinal parasites is not a rare
phenomenon. It is interesting to note that in the
literature there are large differences in the
results of the contamination of public surfaces
with parasitic elements in relation to the location
and time of the study. High prevalence ranging
from 40 to 73% was detected in Argentina
(Rubel et al 2005), up to 47% in parts of Italy
(Habluetzel et al 2003), and up to 73% in some
parts of Belgrade in Serbia (Colovic-Calovski et
al., 2014). On the other hand, a low prevalence
of only 3.3% was detected in Poland (Borecka,
2005), and some Italian cities - 3.6% (Papini et
al., 2012). According to our findings this

research is the first study of this kind in the area
of Banja Luka as well as in the territory of
Republika Srpska. Compared with some other
studies from the surrounding countries, a
relatively low number of positive samples was
collected from the public area (17.5%). The
relatively low number of samples in our study
should be taken into account, but at the same
time the material was sampled from two public
surfaces where dogs are regularly kept.
Microclimate conditions throughout the year
can significantly affect the wvariability and
embryonization of eggs of these nematodes, so
that cooler temperatures during the spring
months can significantly reduce the infectivity
of the eggs. Also, the age of the dog can play a
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significant role, because puppies are more
suitable hosts for these parasites. A relatively
small number of stray dogs in the area of Banja
Luka is certainly one of the main factors for the
low prevalence of contamination by the eggs of
these nematodes. Taking this into account, we
come to the conclusion that most dogs in the
green areas of the city actually are owned dogs,
and we consider that the total number of
examined samples obtained from dog owners
together with randomly collected samples from
green areas can serve as an objective indicator
of contamination in the whole city. Obviously,
citizens of Banja Luka are intensely performing
dehelmintisation of dogs and cats because in
most cases they are staying in apartments or
urban areas of the city. However, regular
coprological control remains an imperative,
because only in this way can parasitic diseases
be diagnosed regularly (Kulisic et al 1998). On
the other hand, a relatively high number of
positive samples were obtained in the laboratory
of the Veterinary Ambulance "BL-vet" Banja
Luka, which leads to the conclusion that the
dehelmintisation protocols should always be
controlled by coprological examination. In the
literature, there are few data on cats as sources
of contamination with these nematodes in urban
areas. Dogs are generally regarded as the main
source (Nijsse et al, 2015). However, the

prevalence of 33.3% of cats' fecal contamination
with Toxocara eggs opens the question of the
role of cats in the process of contamination of
public areas in Banja Luka. Considering the
habits of cats, accessibility to all city areas, and
unhindered access to dormitories, playgrounds
and sand playgrounds, unlike dogs who are
physically disabled to enter most of these places,
it is quite clear that cats can represent a
significantly greater source of infection for
children, who are more likely to develop a broad
clinical symptomatology (Carvalho, 2011).
There are more medical studies that discuss
about the importance of human toxocariasis as
well as clarification of the role played by other
parasites from this group in a man as a random
host. Studies showing seroprevalence among
people ranging from 2% to 37% (Magnaval et al
2001) clearly indicate the importance of these
parasitic diseases in the field of public health, as
well as the necessary multidisciplinary
cooperation between experts in human and
veterinary medicine (Colovic-Calovski et al
2014).

The obtained results indicate that it is necessary
to continue the regular control of public surfaces
at the level of contamination with parasitic
elements and to determine the seroprevalence of
toxocariasis in humans in the territory of
Banjaluka.
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