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Morphometric features of Toxascaris leonina (Linstow, 1902)
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Article info The paper presents the data of the morphometric structure of Toxascaris leonina
Ezgzxgg irﬁé(\)/izs.gg%grm nematode (Linstow, 1902), a causative agent of widespread helminthic disease of carnivorous

25.02.2018 animals. The aim of the research was to establish and compare the morphometric parameters of
Accepted 06.03.2018 mature Toxascaris leonina helminths and their eggs derived from domestic pets (Felis silvestris
Dnipro State Agrarian and catus) and wild cats (Panthera leo). The studies were conducted in 2017, and the ground for it
ngg'}?rg;fem\)’%ﬁ”yés were sexually mature males and females obtained after deworming of animals. Different
Dnipro, 49600, Ukraine morphological and metric parameters for the imago helminth were the length and width of their
Tel.: +38-056-68-54-17 body, the size of the spicules, the structure of the tail and the anterior and posterior part. While
E-mail: examining eggs, the shape, color, and size of shells were taken into account. It was established
zﬂg:gﬁ’&k'hggd;gﬂignﬂa that females of Toxascaris selected from domestic and wild cats are characterized by larger
y.gugosyan@gmail.com lengths (by 26% and 26.6%) and body width (by 50.6 and 53.3%) compared to males. Average
shendryk.i.m@dsau.dp.ua indicators of the length and width of the body of Toxascaris and the size of their eggs in

domestic cats are higher than similar indicators of helminths obtained from wild cats. The body
weight of the Toxascaris leonina males was 24.4% (p <0.05), and the width was 14.6% higher
than that of the worms obtained from lions — 4.42 + 0.7 cm and 0.35 + 0,13 cm respectively.
The average body length of females of Toxascaris leonina in domestic cats is 23.9% higher (p
<0.05) than wild cats — 6.02 = 1.12 cm. The metric indices of Toxascaris eggs in domestic cats
are characterized by larger sizes and widths by 15.6% and 14.7% (p <0.05) than the indices of
Toxascaris eggs in wild cats (78.76 + 2.54 x 66.44 + 3.66 um). The described differences in the
metric parameters of the body of Toxascaris leonina are confirmed by the fact that the size of
helminths and macroorganism do not depend on each other. The obtained data facilitate the
differential diagnosis of the pathogen, and also complement the morphometric characteristics of
Toxascaris leonina, as one of the species of parasitic fauna of wild carnivores.
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Mopdomerpuuni ocodmBocti Toxascaris leonina (Linstow, 1902)
JI. 1. ennpuk, X. M. Hlennpuk, 10. A. I'yrocess, 1. M. lllengpux

Jninposcwruii 0eporcasnuil azpapho-exonomiunull ynigepcumem, /{ninpo, Yxpaina

Hagezneno mani Mopdomerpuunoi 6ynoBu Hematoqu Toxascaris leonina (Linstow, 1902) — 36yaHuKa MOIMPEHOTO
TeJIbMIHTO3HOTO 3aXBOPIOBAHHS M SICOIJHUX TBapHH. METOI0 AOCTIIKEHb OyJI0 BCTAHOBUTH Ta MOPIBHATH MOP(QOMETPHUHI
mapaMeTpH CTaTeBO3PiIMX refbMIHTIB Toxascaris leonina Ta ix senp, oTpuManux Bix ciiichkux cificbkux (Felis silvestris
catus) i mukux kormsumx (Panthera leo). HdocmimxenHs nposenei y 2017 p., MatepiaoM sl TOCHTIDKSHb CIYTYBaIH
CTaTeBO3pUI camIi Ta CaMKM OTPHMaHI WiCis JereabMiHTH3amii TBapuH. JndepeHIiHHUMH MOP(QOIOTTYHIME Ta
METPUYHIMH MTapaMeTpaMH JUIs iMaro rebMiHTa CIYTYBajIH JIOBXKMHA 1 IUPHHA X Tijla, po3Mip CITiKyJI, OyZI0Ba XBOCTOBOTO
Ta TOJIOBHOTO KiHIUL. [Ipm nmociimkeHH] s€lb BpaXxOBYBaIM XapakTep oOOJOHKH, KOJip i po3mip. Beranosmneno, mo camku
TOKCACKapuCiB BifliOpaHMX BiJl CBIHCHKHX 1 JIMKMX KOTSYMX XapaKTEpH3YIOTHCS OLIBIIMMH pO3Mipamu JOBXWHHU (HA 26 Ta
26,6%) Ta mmpunan Tina (Ha 50,6 Ta 53,3%) mo BigHOMmIEHHO 10 camiiB. CepelHi TOKa3HUKH JOBKHHK Ta [IAPHHU Tija
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TOKCACKapHCIB 1 po3MipH iX s€Ib y CBINCHKUX KOTIB OUIBII, Hi>K aHAJIOTIYHI TMOKA3HUKH TeJIbMIHTIB OTPUMAHUX BiJl TUKUX
koTsamx. JIoBKHHA Tia camiriB Toxascaris leonina ciiicekux kotiB 6inbimna Ha 24,4% (p < 0,05), a mmpuHa — Ha 14,6% HixX
MIOKA3HUKH TeIbMIHTIB OTpUMaHuX Bin neBiB — 4,42 = 0,7 cm 1 0,35 £ 0,13 cm, BigmosigHo. CepenHs JOBXKIHA Tijla CaMOK
Toxascaris leonina caiiicekux xotiB Oimbrna Ha 23,9% (p <0,05), HiX mukux KoTsamx — 6,02 = 1,12 cm. Merprusni
TIOKA3HHUKH SI€Lh TOKCACKAPHCIB CBIHCHKUX KOTIiB XapaKTePH3YIOThCA OUTHIIIIMHU pO3MipaMH JTOBXKHHM Ta IIUPUHU Ha 15,6 i
14,7% (p<0,05), HiK TOKa3HWKH S€Ib BiI TOKCacKapuciB mUKuX KoTsumx (78,76 + 2,54x66,44 + 3,66 Mkm).
OxapakTepr30BaHi BiIMIHHOCTI METPHYHMX MapaMeTpiB Tima Toxascaris leonina minTBepmkyroTh TOH (axT, MO Po3Mip
TeJIbMIHTIB 1 MakpoOpraHi3My He 3aJIeKHTh OJMH Bia oxHoro. OTpuMaHi JaHi HOJEruryloTh MuepeHLiiHy TiarHOCTUKY
30y/IHKKA, 8 TAKOXK JOTMOBHIOIOTH MOP(HOMETPHUUYHY XapaKTepUCTHKY Toxascaris leonina, sk ofHoro i3 BUIiB mapasutodayHu

JHUKHUX M ,SICO-I.HHI/IX TBapHH.

Knouosi crosa: Toxcackapucu; HemaToa; MOp(hOMeTpist; CBICHKI Ta JMKI KOTAYi; JIEBH

Beryn

Tokcackapo3 ofHe i3 MOMIMPEHWX 1HBa3iHHHX
3aXBOPIOBaHb M’SICOIMHMX B YKpaiHi Ta cBiTi. PiBeHb
eKCTeHCHBHOCTI  iHBa3ii y  pi3HEX  KpaiHax
KOJIMBA€ETHCS, TAK HAWBHILI MOKA3HUKH 3a(iKCOBaHi y
Ipani EI y cobak cranoBute — 32,53%, nucunp —
31,82%, makanis — 30% (Dalimi et al., 2006), y micti
Haiipo6i (Kenist) — 28,46% (Wyckliff et al., 2017), y
micti ['masro (BenukoOpuranisi) Bing 12 mo 31%
(Girdwood et al., 1976), y Kopei — 16% (Cho et al.,
1981), y micti Cymu (Vkpaina) — 11,5% (Dahno et al.,
2007), bensrii — 10,1% (Vanparijs et al., 1991),
HaAMHWKYI — y cBilicbkux M’sicoimaux Snonii — 0,5%
(Kimura et al., 2013), micti [y6ai (OAE) — 0,8%
(Schuster et al., 2009), micti T'onmap (Ediomis) —
2,76% (Awoke et al., 2011), micti Maapun (Icnasis) —
6,3% (Miro¢ et al., 2007).

Y HayKoBIi JiTepaTypi ON¥CaHi YOTHPU BUIU
ToKcackapwciB: Toxascaris leonina (Linstow, 1902),
Toxascaris transfuga (Rudolphi, 1819), Toxascaris
multipapillata (Kreis, 1938), Toxascaris versterae
(Warren, 1971) (Skrjabin, 1951; Sprent, 1959; Warren,
1971; Tenora et al., 1989). OngHak 3riHO Cy4acHUX
JaHux 110 pomy Toxascaris (Leiper, 1907) BigHOCHTBCS
TUTGKM OJWH BHWJ TEJBMIHTIB — Toxascaris leonina
(Fogt-Wyrwas et al., 2013; Liu et al., 2014).

TokcackapucH — TEOTeNbMIHTH, 3apaKeHHS
TBApUH  SKUMH, BiZIOyBa€eThCSI  ANIMEHTApPHO
IHBA3IMHUMHI SIALISIMM TE€JILMIHTIB, 110 € CTIMKUMH 10
nii  30BHIMHIX  (akTOpiB 1 3aJHIIAIOTHCS
JKUTTE3IATHAMH Y JTOBKLLT 6i3pK0 poky (Okoski and
Usu, 1968; Anderson, 2000; Zajac and Conboy, 2011).
Miceki momysisitii  Oe3npHUTYIIBHUX co0ak, KOTIB, a
TaKo)X OCOOJMBOCTI PO3BUTKY 30yAHHKA CTBOPIOIOTH
YMOBHM HMOBIPHOCTI TOCTIHHOi peiHBa3ii TBapHH,
CTIIKOCTI TOUIMPEHHS 3aXBOPIOBAaHHS Ta TPUBAJIOTO
HeOaronomyaust okpemux teputopiid (Oldham, 1964,
Fisher et al., 2002).

Mopdosioriuna  xapakTeprcTUKa Toxascaris
leonina BrBYeHa i ommcaHa Ie HA MOYATKY MHHYIIOTO
cromrtrst (Skrjabin, 1951; Sprent, 1959). Opnnak,
OUIBILIICTE IMX JAHUX  CTOCYEThCS  CBIMCBKHX
M’SICOIHHX, IIOBiIOMJIEHD 100 30YAHUKIB
TOKCacKapo3y JIMKHX KoTsumx oomans (Okulewicz et

al, 2012; Sheng et al, 2012), a y cy4acHux
BITUM3HSIHUX JDKEPEIaX BOHU B3araii BiJICYTHI.

TakuM  YMHOM, BU3HAYCHHS  METPUYHHUX
[IOKa3HMKIB HeMaToau Toxascaris leonina, Buminennx
BiJ CBIMCBKHX 1 JUKHMX KOTSYMX JOIIOBHUTE JAHI IIOI0

MopdosoriuHoi  XapakTepucTHKd — 30yIHUKA — Ta
HiBUINNATH e(eKTUBHICTh TIarHOCTUKHA
3aXBOPIOBAHHSL.

Merta ociikeHb — BCTAHOBHUTH Ta MOPIBHSTH
MopQoMeTprUYIHi rapameTpu CTaTeBO3PLIHX

renpMiHTIB TOxascaris leonina ta ix si€rb, OTpUMaHNX
BIJI CBIMCBKHUX 1 JUKUX KOTSIYMX.

Marepian i MmeToau aocaizKeHb

Hocmimxkernnst mposeneni y 2017 p. Ha 0asi
nabopatopii kadeapy mapa3uToNiorii Ta BeTepUHAPHO-
CaHITapHOI eKCrepTu3u JIHIMPOBCHKOTO JEPKaBHOTO
arpapHO-eKOHOMIYHOTO YHIBEPCHTETY 1 IPUBATHOTO

3oomapky  «Tpu  Bemmens»  cema  Xamose
HuinponeTpoBcbkoi ~ obmacti.  Marepiaom st
JOCII/DKEHb ~ CIIYTYBaIW  CTaTe€BO3PUIl  TeJIbMIHTH

Toxascaris leonina, orpumani i3 Qekamiii JieBiB
(Panthera leo) Ta csiiicbkux kotie (Felis silvestris
catus) micms ix  gereipMiHTH3alii. BusHauanu
MOP(QOJIOTIUHI Ta METPHYHI MAapaMeTPH TeIBMIHTIB i X
SI€Np, SIKI OTPUMYBAIM 13 TOHAJ CaMOK Ta 3 (heKaii
iHBa30BaHMX TBAapuH 3a MetooM . A. KorenpHrkoBa
i B.M. Xpenosa (1984). biomerpito mpoBommim i3
3aCTOCYBaHHAM  00’€KTa-MIKpOMeTpa,  OKyJsipa-
MiKpoMeTpa Ta Mikpockona 3a 30imbmenHs x 40,
% 100, x 400. MikpodotorpadyBaHHs HTPOBOIWIN 3a
JIOIIOMOTOF0 IM(POBOT KaMepH 10 MIKpockoma Sigeta
CAM MD-300 3 Mpix (Kwuraii). Craructauny
00poOKy pe3yJIbTaTiB EKCIIepUMEHTATLHUX
JNOCTIDKEHb ~ TNPOBOAWJIM  [UIIXOM  BH3HAYEHHS
cepeHbOro apudmernaHoro (M), oro moxuOku (m)
Ta PiBHsI BIpOTITHOCTI (p) 3 BUKOPUCTAHHAM TaOIuI t-
KkputepiiB CThIOJICHTA.

Pe3yabTaTi Ta iX 00roBopeHHs

3a pe3yapTaTaMu MIPOBEICHUX
MOP(OMETPUYHHIX JIOCITI/PKEHb BCTaHOBJICHO
mepeHIiiiHi 03HaKW CTATEBO3PUINX TEILMIHTIB Ta
serp  Toxascaris leonina. Tak, camiii TOKCacKapuciB
CBIMCBKHMX KOTIB 3aBIOBXKKH 5,85+1,06 cM, muKuX
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KkoTsunx — 4,42+0,7 cM, CBITJIIO >KOBTOrO KOJBOPY,
KyTHKYJa TIONIEpPEYHONIOCMYTIOBaHa, POTOBHI OTBIp
OTOYEHHH TphOMa Iy0aMu, Ha TOJIOBHOMY KiHIII BY3bKi
KyTUKYJSIpHI ~ KpWjia, CTPaBOXil  IIMJIiHAPUYHHH,
XBOCTOBHH KiHEIb PIBHOMIPHO MMOTOHIICHUH 13 ABOMa
PIBHHMH cITiKyJamu cepenuboi nomkuan 1,02+0,1 ta
1,1440,15 MM (puc. 1).

3]

0,5 mm |

Puc. 1. ['onoBHUIT Ta XBOCTOBUI KIHELb CAMIIS
Toxascaris leonina: 1 — 2y6u, 2 — kymukyaspui kpuia,
3 — cnixynu.

CaMKu TOKCacKapuCiB BiJl CBIHCHKHX KOTSYIHX
XapaKTEepU3YBAJINCh OUIBIINMU PO3MIPaMH JIOBXHHH
Ta UMPUWHA TUIAa 10 BIZHOIIEHHIO JO0 CaMOK
OTpUMaHuX Bija JieBiB. Tak, cepemHs JOBXKHUHA Tijia
camok Toxascaris leonina cBilicbkux KOTIiB CKJiajia
7,91+1,7 cm, Tomi K DUKHX KOTSuuX — 6,024+1,12 cm.
CrateBuil OTBIp BIIIKPUBAETHCA Yy CepelHill YacTHHI
TiJla, B MaTIll MICTUTBCS 3HAYHA KiJIBKICTh SIEIb (PHC.
2).

Siit  TenbMIiHTIB - OKpyrioi  ¢opMu  cipo-

KOPUYHEBOTO KOJIBOPY, 13 [JI3/ICHBKOIO
0araToIapoBor0 OOOJIOHKOIO, HE 3pili, BCEpeIMHI
3alIOBHEHI  3apOAKOBOIO  Macoro  (puc.  3).

MopdomeTpuuHi NOKa3HUKH S€Ib TOKCACKapHUCIB Y
CBIMCEKMX KOTSYMX CKiaann 87,62+3,07x77,88+4,81
MKM, Yy TUKUX — 78,76%2,54%66,4443,66 MxMm. 3BeeHi
MOKA3HUKK METPHYHMX TOKA3HUKIB CTATEBO3PLINX
MOKAa3HUKK CTATCBO3PUIMX TEJIBMIHTIB Ta  S€Ib
TOKCACKapHCIB HABEJICH] Y TaOIHIT.

% A

&

Puc. 2. Camxa Toxascaris leonina:
1 — nonepeuna nocmyzoeamicmo Kymuxyau, 2 —mamxa
3ANOBHEHA }lﬁu}lMu

Puc. 3. Siing Toxascaris leonina

AnHanizyroun 1aHi TaONWIll KOHCTAaTyeMO, IO
JUISl  TOKCACKApHUCIB  XapaKTEpPHUM €  CTATCBHi
JuMopdi3M, Tak JOBKHHA TiJla CAMOK OTPUMAaHHX BiJI
CBIMCBKMX KOTSUMX Oimbina Ha 26%, a mMpHHA Ha
50,6%, HDK aHaJOriuHi IMOKa3HUKH camiiB. CaMku
Toxascaris leonina KX KOTSYUX 3aBIOBKKHA OUTBIIT
BiJ camiiB Ha 26,6%, a 3aBmmpiiku — Ha 53,3%.
HomxunHa Tina Toxascaris leonina cBilicbKuX KOTIB €
Ounpmioro y camuiB Ha 24,4% Tta y camok Ha 23,9%
(p<0,05), HiK aHAJIOTIYHMA TIOKA3HHK TEIBMIHTIB
OTpPUMAaHUX BiJ AWKuUX TBapuH (4,42+0,7 1 6,02+1,12
cMm) BignoBimHo. I[llupmHa TiNa TOKCAaCKapHCiB
CBIHCBKUX KOTIB OiTbiia y camiiiB Ha 14,6%, a y camok
Ha 7,4%, uix Bix Toxascaris leonina orpumanux Bin
neBiB (0,35+0,13 1 0,75+0,14 cm). Hatomicth noBxuHa
CITIKYJT y CaMI[iB TOKCACKapHCIB OTPUMAHUX BiJ| TUKHX
KOTsuMX Oinbina Ha 0,12 MM, 1110 ckiaio 10,5%.
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Ta6amust. MeTpuyHi MOKa3HUKU CTATeBO3PLIMX I'eIBMIHTIB Ta s€lb Toxascaris leonina, (M+m, n=10)

) : INoka3sHuku
O0’€eKT OCTiHKEHHSA - -
JIOBKHHA min / max LIUPUHA min / max
[enpMiHTH Ta stidLs, OTpUMaHi Bix cBifichkux KoTsuux (Felis silvestris catus)
Craregospini &, cm 5,85+ 1,06 4,10/7,30 0,41+0,09 0,30/0,50
CrareBo3pini @, cM 791+1,70 5,70/ 10,60 0,81+0,24 0,60/0,90
Crikynu, MM 1,02+0,10 0,82/1,16 - -
STinst, MKM 87,62 + 3,07 83,65/91,79 77,88+4,81 69,46 /87,69
[enpMiHTH Ta stidlisl, OTprMaHi Bix qukux komsraux (Panthera leo)
Craregospini &, cm 4,42 +0,70* 35/54 0,35+0,13 0,20/0,40
CrareBo3pini 2, cM 6,02 +1,12* 47169 0,75+0,14 0,70/0,82
Crikyiu, MM 1,14 +0,15 0,87/1,43 - -
Slinst, MKM 78,76 = 2,54* 75,27/81,94 66,44 + 3,66* 61,55/72,20

*p < 0,05 — 6iOHOCHO NOKA3HUKIE MOKCACKAPUCIE CBIUCLKUX KOMAUUX

MeTpuuHi TMOKAa3HUKU S€Nb TaKOX Pi3HATHCS:
JIOBKMHA Ta IIUPHHA SE€Lb TOKCACKAPHCIB CBIMCHKHX
KOTiB OisibIia BimmoBiaHo Ha 15,6 Ta 14,7 % (p < 0,05).

Otpumani MophOMeTpUYHI napameTpu
TOKCACKapHCIB XapaKTepHi [yl BKa3aHOTO BUAY
reJpbMiHTA Ta B IIJIOMy  CIIBOAJalOTh i3
MOBIZIOMJICHHsIME iHIIMX HaykoBiiB (Skrjabin, 1951;
Che et al, 1989; Zajac and Conboy 2011).
CyriepenuBiCTh TaHUX Ta BiIIMIHHOCTI Y ITOKa3HUKAX
3HAXOJMMO 3 pe3yJbTaTaMu Jociimkens Li-Mei Xue
et al., (2015) 3rimHO SKMX, METPUYHI TOKa3HUKU
TOKCacKapuciB JieBiB MeHI. OHaK, iHIIN KUTAHCHKI
BueHi (Che et al., 1989) Bka3yooTh mapameTpu
Toxascaris leonina Torokni Hammm. BoueBuap 1ie
MOB’S13aHO 13 PE3UCTEHTHICTIO OpraHi3My TBapHWHH,
IHTEHCHBHICTIO 1HBa3ii Ta yMOB i yTpUMaHHSL.

Ortxe, OTpUMaHi aHi JIOIIOBHIOKOTH
JOCIIDKCHHsSI  IHIIMX aBTOpPIB, a  BCTaHOBJICHI
MophoMeTpuYHi XapaKTEePUCTUKU 30yIHHKIB
TOJIETTITYIOTh nabopaTopHy TuQepeHIiiHy

JIIarHOCTUKY 3aXBOPIOBAHHSI.
Bucnosok

Busnaueno Mopdosoriuni Ta  GiomMeTpudHi
rmapaMeTpyd  CTaTeBO3PUIMX TENBMIHTIB 1 s€mb
Toxascaris leonina. JocmimKeHHSIMH BCTaHOBIICHO,
IO CepelHi TOKa3HWKH JOBXWHU Ta LIMPHHH Tija
TOKCACKapHCIB 1 Po3MipH iX s€lb Y CBIHCHKHX KOTIB

OUTBIN, HIK aHajJOriYHl IIOKA3HHKH TeIBMIHTIB
OTpPUMaHI BiJ{ IMKUX KOTSYHX.
IlepcnekTHBH  MOJANBIIUX  JOCIIIKEHb.

[Tnanyerbcst TMOPIBHATH MOPQOJOTIYHI  MOKA3HUKH
IHIIMX ~BUIIB TENBbMIHTIB, WIO0 Mapa3uTyiOTh Y
CBIHCBKMX Ta €K30TUYHHX TUKHUX TBapuH. BcranoBuTH
0c0o0IMBOCTI MOP(OMETPUYHHX 3MiH S€LL y TPOLEci
eMOpioreHesy.

References

Anderson, R. C. (2000). Nematode parasites of
vertebrates: their development and transmission.

Awoke, E., Bogale, B., & Chanie, M. (2011) Intestinal
Nematode Parasites of Dogs: Prevalence and
Associated Risk Factors. International Journal of
Animal and Veterinary Advances, 3(5), 374-378.

Che, L.-M., Luo, W.-L., Liu, W.-G., Mei, Q.-L., Li, Z.,
Zhao, S.-Q., Jiao, Y.-F. (1989) The morphological
study of Toxascaris leonina. Ye Sheng Dong Wu, 52,
86-90.

Cho, S. Y., Kang, S. Y., & Ryang, Y. S. (1981).
Helminthes infections in the small intestine of stray
dogs in Ejungbu City, Kyunggi Do, Kerea. The
Korean Journal of Parasitology, 19(1), 55.

Dahno, I., Sholokhova, S., Dakhno, G., & Danilenko, L.
(2007) Biojekologicheskie  aspekty  profilaktiki
gel'mintozov [Bioecological aspects of prophylaxis of
Helminthiases] Clinical and experimental pathology, 6
(4), 15-18. (in Ukrainian).

Dalimi, A., Sattari, A., & Motamedi, G. (2006). A study
on intestinal helminthes of dogs, foxes and jackals in
the western part of Iran. Veterinary Parasitology,
142(1-2), 129-133.

Fisher, M. A., Murphy, M.G., & Siedek, E. M. (2002)
Epidemiology of Toxascaris leonina infection post-

weaning within a colony of dogs. Journal of
Helminthology, 76 (1), 27-29.
Fogt-Wyrwas, R., Mizgajska-Wiktor, H., Pacon, J.,

Jarosz, W., (2013) Intraspecific variation between the
ITS sequences of Toxocara canis, Toxocara cati and
Toxascaris leonina from different host species in
south-western Poland. Journal of Helminthology. 87,
432-442.

Girdwood, R. W. A, Quinn, R., Bruce, R. G., & Smith,
H. V. (1976) Incidence of Toxocara and Toxascaris in
Glasgow. Transactions of the Royal Society of
Tropical Medicine and Hygiene, 70 (4), 284.

Kimura, A., Morishima, Y., Nagahama, S., Horikoshi, T.,
Edagawa, A., Kawabuchi-Kurata, T., Sugiyama, H., &
Yamasaki, H. (2013) A Coprological Survey of
Intestinal Helminthes in Stray Dogs Captured in
Osaka Prefecture, Japan. Journal of Veterinary
Medical Science, 75 (10), 1409-1411.

Liu, G.-H., Zhou, D.-H., Zhao, L., Xiong, R.-C., Liang,
J.-Y., Zhu, X.-Q. (2014) The complete mitochondrial
genome of Toxascaris leonina: Comparison with other
closely related species and phylogenetic implications.
Infection, Genetics and Evolution, 21, 329-333.

Mir6, G., Mateo, M., Montoya, A., Vela, E., & Calonge,
R. (2006). Survey of intestinal parasites in stray dogs
in the Madrid area and comparison of the efficacy of
three anthelmintics in naturally infected dogs.
Parasitology Research, 100(2), 317-320.

Science and Technology Bulletin of SRC for Biosafety and Environmental Control of AIC, 2018, 6 (1)

38


https://doi.org/10.1079/9780851994215.0000
https://doi.org/10.1079/9780851994215.0000
https://doi.org/10.3347/kjp.1981.19.1.55
https://doi.org/10.3347/kjp.1981.19.1.55
https://doi.org/10.3347/kjp.1981.19.1.55
https://doi.org/10.3347/kjp.1981.19.1.55
https://doi.org/10.1016/j.vetpar.2006.06.024
https://doi.org/10.1016/j.vetpar.2006.06.024
https://doi.org/10.1016/j.vetpar.2006.06.024
https://doi.org/10.1016/j.vetpar.2006.06.024
https://doi.org/10.1079/joh200192
https://doi.org/10.1079/joh200192
https://doi.org/10.1079/joh200192
https://doi.org/10.1079/joh200192
https://doi.org/10.1017/s0022149x1200048x
https://doi.org/10.1017/s0022149x1200048x
https://doi.org/10.1017/s0022149x1200048x
https://doi.org/10.1017/s0022149x1200048x
https://doi.org/10.1017/s0022149x1200048x
https://doi.org/10.1017/s0022149x1200048x
https://academic.oup.com/trstmh/article-abstract/70/4/284/1883746?redirectedFrom=fulltext
https://academic.oup.com/trstmh/article-abstract/70/4/284/1883746?redirectedFrom=fulltext
https://academic.oup.com/trstmh/article-abstract/70/4/284/1883746?redirectedFrom=fulltext
https://academic.oup.com/trstmh/article-abstract/70/4/284/1883746?redirectedFrom=fulltext
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1292/jvms.12-0499
https://doi.org/10.1016/j.meegid.2013.11.022
https://doi.org/10.1016/j.meegid.2013.11.022
https://doi.org/10.1016/j.meegid.2013.11.022
https://doi.org/10.1016/j.meegid.2013.11.022
https://doi.org/10.1016/j.meegid.2013.11.022
https://doi.org/10.1007/s00436-006-0258-0
https://doi.org/10.1007/s00436-006-0258-0
https://doi.org/10.1007/s00436-006-0258-0
https://doi.org/10.1007/s00436-006-0258-0
https://doi.org/10.1007/s00436-006-0258-0

Hayxoso-mexniunuii 6ronemenv H/IL] 6iobe3nexu ma exonociunozo konmpomio pecypcie AIIK, T.6. Nel, 2018

Okoski, S., & Usu, M. (1968). Experimental studies on
Toxascaris leonina. VI. Experimental infection of
mice, chickens and earthworms with Toxascaris
leonina, Toxocara canis and Toxocara cati. The
Japanese Journal of Veterinary Science, 30 (3), 151-
166.

Okulewicz, A., Perec-Matysiak, A., Bun'kowska, K.,
Hildebrand, J., (2012). Toxocara canis, Toxocara cati
and Toxascaris leonina in wild and domestic
carnivores. Helminthologia, 49, 3-10.

Oldham, J. N. (1964) Observations on the Incidence of
Toxocara and Toxascaris in Dogs and Cats from the
London Area. Proceedings of the First International
Congress of Parasitology, 2, 861.

Schuster, R. K., Thomas, K., Sivakumar, S., &
O’Donovan, D. (2009) The parasite fauna of stray
domestic cats (Felis catus) in Dubai, United Arab
Emirates. Parasitology Research, 105, 125-134.

Sheng, Z. H., Chang, Q. C., Tian, S. Q., Lou, Y., Zheng,
X., Zhao, Q., & Wang, C. R. (2012). Characterization
of Toxascaris leonina and Toxocara canis from
cougar (Panthera leo) and common wolf (Canis
lupus) by nuclear ribosomal DNA sequences of
internal transcribed spacers. African Journal of
Microbiology Research, 6, 3545-3549.

Skrjabin, K. 1. (1951). Opredelitel' paraziticheskih
nematod. Tom II. Oksiuraty i Askaridaty [Determiner

of parasitic nematodes. Volume Il. Oxyurata and
Ascaridata]. Moscow (in Russian).

Sprent, J. F., (1959) The life history and development of
Toxascaris leonina (von Linstow 1902) in the dog and
cat. Parasitology, 49, 330-371.

Tenora, F., Mituch, J., & Hovorka, I. (1989) Scanning
electron microscopic study on Toxascaris transfuga
(Rudolphi, 1819) (Nematoda). Folia Parasitology,
36(4), 371-374.

Vanparijs, O., Hermans, L., & Van der Flaes, L. (1991)
Helminth and protozoan parasites in dogs and cats in
Belgium. Veterinary Parasitology, 38, 67-73.

Warren, E. G. (1971) A new species of Toxascaris from
hyenas. Parasitology 62 (2), 171-178.

Wyckliff, N., Kitaa, J., Thaiyah, A., Maingi, N., Muriuki,
J. B., & Chepkirui, E. (2017) Coprological Study to
Determine the Prevalence of Intestinal Helminthes in
Dogs of Nairobi, Kenya- A Potential Zoonotic Threat.
International Journal of Veterinary Science and
Research, 3 (1), 25-29.

Xue, L. M., Chai, J. B, Guo, Y. N., Zhang, L. Z., & Li, L.
(2015). Further studies on Toxascaris leonina
(Linstow, 1902) (Ascaridida: Ascarididae) from Felis
Iynx (Linnaeus) and Panthera leo (Linnaeus)
(Carnivora: Felidae). Acta Parasitologica, 60, 146—
153.

Zajac, A. M., & Conboy, G. A. (2011). Veterinary clinical
parasitology. 8th ed. John Wiley and Sons, London.

Science and Technology Bulletin of SRC for Biosafety and Environmental Control of AIC, 2018, 6 (1)

39


https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.1292/jvms1939.30.151
https://doi.org/10.2478/s11687-012-0001-6
https://doi.org/10.2478/s11687-012-0001-6
https://doi.org/10.2478/s11687-012-0001-6
https://doi.org/10.2478/s11687-012-0001-6
https://doi.org/10.1016/b978-0-08-011427-9.50207-9
https://doi.org/10.1016/b978-0-08-011427-9.50207-9
https://doi.org/10.1016/b978-0-08-011427-9.50207-9
https://doi.org/10.1016/b978-0-08-011427-9.50207-9
https://doi.org/10.1007/s00436-009-1372-6
https://doi.org/10.1007/s00436-009-1372-6
https://doi.org/10.1007/s00436-009-1372-6
https://doi.org/10.1007/s00436-009-1372-6
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.5897/ajmr12.414
https://doi.org/10.1017/s0031182000026901
https://doi.org/10.1017/s0031182000026901
https://doi.org/10.1017/s0031182000026901
https://doi.org/10.1016/0304-4017(91)90010-s
https://doi.org/10.1016/0304-4017(91)90010-s
https://doi.org/10.1016/0304-4017(91)90010-s
https://doi.org/10.1017/s0031182000071419
https://doi.org/10.1017/s0031182000071419
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.17352/ijvsr.000019
https://doi.org/10.1515/ap-2015-0020
https://doi.org/10.1515/ap-2015-0020
https://doi.org/10.1515/ap-2015-0020
https://doi.org/10.1515/ap-2015-0020
https://doi.org/10.1515/ap-2015-0020
https://doi.org/10.1515/ap-2015-0020

