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Calodium sp. (Nematoda: Capillariidae) — o0bIKHOBeHHAasI
Oypo3yOka Sorex araneus
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AHHOTauMsA. B X016 MOHUTOPUHIOBBIX MCCIIEIOBAaHHH 3apaKEHHOCTH I'PHI3YHOB U HACEKOMOSTHBIX
MJICKOITMTAIOIIMX SHIONAPAa3HUTaMH Ha TeppUTOpHH baiiKaibcKOro perMoHa BIIEPBBIC BBISBICH CIIy-
qaif 3apaxxeHus Oypo3yoku Sorex araneus Hemaronoit poaa Calodium Dujardin, 1845, Ber3siBatomieit
reNaTHYeCKuil KammuIIpruo3 y MICKONMTAIONMX (BKIIFoYas yenoBeka). OnucaHa KapTHHA BBISBIICH-
HBIX THCTOIATOJIOTHYECKUX U3MECHCHNUH B IIEUCHN XO3SMHA.
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Peculiarities of Host-Parasite Relationships between
Calodium sp. (Nematoda: Capillariidae) and Common Shrew
Sorex araneus
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Abstract. Nematodes of the genus Calodium Dujardin, 1845 (syn. Capillaria, Hepaticola) are para-
sites and cause hepatic capillariasis in rodents and other mammals, including humans. The life cycle
of Calodium spp. may be completed in a single host species. However, the eggs, which are laid in the
liver, must mature outside of the host body (in the environment) prior to infecting a new host. The
death of the host in which the adults reach sexual maturity, either by being eaten or dying and de-
composing, is necessary for completion of the life cycle [Moravec, 1982]. For the first time, we de-
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scribed the feature of the host-parasite relationship — the nematode Calodium sp. — common shrew.
During monitoring studies of the parasite fauna of rodents and insectivores on the Baikal territory,
we found the parasite Calodium sp. In some individuals, we noted fibrous formations on the surface
of the liver, which were noticeable with the naked eye. Histological examination revealed the pres-
ence of petrified helminth fragments in the fibrous focus and eggs surrounded by connective tissue
fibers. No inflammatory response of host to Calodium sp. was noted. Eggs of Calodium sp. translu-
cent, oval in shape, covered with villi and located under a thin shell. Their length is 69.66+1.86
(63.88-72.88); width with shell 38.3+0.89 (35.49-41.11); width without shell 31.92+0.72 (29.48—
34.93). Caps are located on the poles of the eggs. Developing larvae are clearly visible, which are
brightly stained with hematoxylin-eosin and Ziehl-Neelsen. The eggs are located compactly, the liver
parenchyma at the site of localization is replaced by connective tissue. Connective tissue strands
surround each egg and delimit it from the surrounding tissue. Perl’s staining did not reveal the con-
tent of hemosiderin and macrophages in the liver. No liver edema was observed. The structures of
the liver were destroyed, destruction of the hepatic lobules was revealed near the accumulation of
parasite eggs, but without the destruction of hepatocytes. The areas occupied by the parasite account-
ed for almost a quarter of the volume of the liver: this is an extensive fibrous formation with a dead
nematode inside and massive accumulations of eggs in a network of connective tissue fibers. No
histopathological changes were found in the rest of the liver. Due to the lack of a mature specimen of
the parasite, it was not possible to determine the nematode to the species level. Although C. soricidae
is a specific parasite for the common shrew, the size of the eggs in this species is smaller than in the
parasite we studied. With regard to the widespread nematode C. hepatica, the nature of the host-
parasite relationship has been studied in some detail. In most studies, in rats Rattus rattus and Rattus
norvegicus, parasite encapsulation and an inflammatory reaction around the nematode and eggs are
expressed, the extent of liver fibrosis is not as significant as in the shrews we observed [De Andrade
and Andrade, 2004; Millan et al., 2014; Fuehrer, 2014].

Keywords: nematodes, shrews, liver, eggs, histopathology.
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Beeoenue

Hematonst poxga Calodium Dujardin, 1845 (syn. Capillaria, Hepaticola) siB-
JSIFOTCSL TAPA3UTaMH M BBI3BIBAIOT TeMATHYSCKUN KaMIUIIPHO3 Y TPHI3YHOB U APY-
TUX MIIEKOIHMTAIONINX, BKIItoYas yenoseka [Hepatic capillariasis ... , 1990]. [1apa-
3WUTHI JIOKAJIM3YIOTCS B MapeHXuMe nedeHu. Tunudnble xo3sieBa Hemaron Calodi-
um — TPBI3YHBI U HACEKOMOSAHbIE MJIeKonHuTaromue. [IpeanonoxurensHo Ha TPhI-
3yHax napasurupyer Calodium hepaticum (Bancroft, 1893) [Moravec, 1982], a Ha
HacekoMosimHbIX — Calodium  soricicola (Yokogawa et Nischigori, 1924)
[Moravec, 1982]. Ilo moBomy camoctosrensHocTH Buma C. soricicola B oteue-
CTBEHHOH W 3apyOexHOH InTepaType HeT enuHoi Touku 3peHus [Ckpsoun, [u-
xobanoBa, Opnos, 1957; Kapmenko, Ilanos, 2020]. I'eneTnyeckue AaHHBIE IO
sToMy Buay B 0aze GenBank otcyrctBytor. C. hepaticum W3yd4eH Jydlle: BUI
pacmpocTpaHéH 1Mo BCEMY MUPY U IIOMHMO TPBI3YHOB OTMEYAETCSl y HACEKOMOSII-
HBIX MiIeKonuTaronux [Fuehrer, 2014].

OtmeueHHble y Oypo3yOok B Bypsituu Hematonsl Calodium Obmu onpenene-
bl Kak C. soricicola [Kapnenko, 1985; Kaprnenko, ®enopos, Ueuynmn, 1989].
Kuznennswii ukn Calodium spp. npsmoit. Tak, nmuuunku C. hepaticum 1ocie
NPOTJIaTBIBAHUS SIML 3BEPHKOM BBUTYIUISIOTCS B 00JIaCTH CIIETION KUILKK U IPOHU-
KaloT B TEYeHb Yepe3 CUCTeMYy BOPOTHOW BEHBHL. B3pociibie HEMaTObl KHBYT B
napeHxuMe medeHn 18—60 mHEH, 37ech Ke CaMKH OTKJIaJBIBAalOT HEIMOPHOHHPO-
BaHHbIe sina. [locie cMepTh Xo3siHA (MIPOJOIKHUTEILHOCTD KU3HH Oypo3yOok
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1,5 roma) sitna momagarT B OKpYXKaromiyro cpemny. [lomaganue B opraHu3M XHIII-
HUKa HEAMOPHOHUPOBAHHBIX SUIl PUBOAUT K Mapa3UTAPHBIM HHQPEKIUSIM (TICEB-
JOTIAPa3UTH3M), TIPU 3TOM HEHMH(EKIIMOHHBIC STIa BRIOPACHIBAIOTCS B OKPYIKaro-
nIyro cpeny Bmecte ¢ pekanusmu [Moravec, 1982].

Lems HacTOSIIETO WCCIEOBAHUS — U3YUCHHE XapaKTepa IMapa3uTo-XO3THHHBIX
B3auMooTHoIeHUH B cucteme Calodium sp. — OObIKHOBEHHast Oypo3yOka Ha Tep-
putopuu bailkanbCKoro peruoxa.

Mamepuanvt u memoowt

Coopsl O0ypo3yOok mpoBeieHH B TeueHHe jeTHero cezoHa 2017 r. B Kaban-
ckoM paiioHe Pecriyonmku BypsiTist Ha ceBepHOM MakpockioHe xp. Xamap-/laban
(okpecTHOCTH HacelNEHHBIX IMyHKTOB Beimpuno, Jymuxa, Tanxol, Kiroeska, Hc-
TOMHHO). 3BEpbKH OTJIOBJIEHBI C TOMOIIBIO CTAaHAAPTHHIX KHBOJIOBYIIEK, pac-
ctaBnsBIIuXcs 1o 10 mr. B pasnuuHbx 6noTonax. OtioBneHo 29 3k3. Oypo3yooK,
MPEUMYIIIECTBEHHO Sorex araneus, TO OIHOMY JK3eMIunipy — S. isodon,
S. tundrensis, S. minutus, S. caecutiens. Ilocie npenapupoBaHus NEYEHb KUBOT-
HBIX (hukcupoBanack B 96%-nom ataHoie u 10%-HoMm GopmanuHe.

I'uctonornyeckomy aHanu3y mo cTaHaapTHoW meronuke [Mepkyinos, 1969]
ObUTH TIOABEPTHYTHI 18 00pasmnoB meuenu. [locie mermapartaruu oOpas3isl ObLTH
nepeMenieHsl B napaduH, cpe3bl TKaHH TOJNIMHMHONW 4—6 MKM IOJy4eHBl Ha poTa-
nuoHHoM MmukpotoMe MIIC-2 («Toumenmpubop», Poccus) M OKpalleHsl Te-
MaTOKCHIMH-303uHOM 10 L{nnb — Hunbceny, no Ilepibcy, nMnperaupoBassl ce-
peopoM. HM3ydyeHuwe cpe30B MPOBOAUIOCH IMOJA OWHOKYJISPHBIM MHKPOCKOIIOM
MC 50 (Micros, ABcTpus).

Pezynomamot u o6cyscoenue

BusyanbHoe o0cienoBanne GpparMeHTOB Ie4eHH O0ypo3yOOoK BBISIBUIIO UX He-
OJTHOPOIHOCTH IO IBETY: Ha psific 00pa3lioB BUAHBI Oeible HEPOBHBIC MATHA TPH-
MepHO 110 3 MM B quametpe (puc. 1).

Cpenu 18 rucTONOrMYECKN UCCIEAOBAHHBIX 00PA3IOB B OJJHOM OOHApYKEHBI
sitia Calodium sp. n moru6mme yepsu. OparMeHTsl Tella HeMaTo | ObLUTH YacTHY-
HO MEeTPUPHUIMPOBAHBI, BOKPYT Mapa3uta (pOPMUPOBAICS KPYMHBIH (QHOPO3HBIH
ouar (puc. 2, a).

Puc 1. Tleyens 6ypo3y0ku, unuuuposannas Calodium sp.
Crpenxoii moka3anbl GUOPO3HBIE 00pa30BaAHMSL
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Puc. 2. Cpe3bl obOpasiia nedeHu Oypo3yOku Sorex araneus, WHOUIUPOBAHHOW HEMATOION
Calodium sp. mnpernanus cepedbpom. Illkana 500 mxM. a — pubpo3noe obpa3zoBaHue BOKPYT Teja
Hemaronsl Calodium sp.; 6 — siiua Calodium sp. B niedeHH, OKpYKEHHBIC CEThIO COCAMHHUTEIBHOT-
KaHHBIX BOJIOKOH

BocnanuTenbHbie KISTKH U COSIUHUTEILHOTKAHHBIC KATlCYJIbl BOKPYT HeMa-
Ton W siun He oOHapyxeHbl. Sitna Calodium sp. momxynpo3padHble, OBaJbHON
(hopMBI, TTOKPBITEI BOPCHHKAMHU W HAXOJSATCS TTOJ TOHKOW oOojoukoh. Ux mymHa
69,66+1,86 (63,88-72,88); mmpuna ¢ obomoukoit 38,3+0,89 (35,49-41,11); mm-
puHa 06e3 obonouku 31,92+0,72 (29,48-34,93). Ha nonrocax suIy pacmoiaratotcs
KpBIIeYKd. XOpOoIIo BUIHBI Pa3BUBAIOIINECS JTMUYUHKH, KOTOPBIE SPKO OKpAIlld-
BAIOTCA I€MaTOKCUJIIMH-303UHOM U o [luns — Hunbceny. fifiia pacnosaratoTcs
KOMITaKTHO, MapeHXUMa MEYeHH Ha MECTe JIOKaTU3allu{ 3aMeIlaeTcs COCIHHU-
TeNbHON TKaHBIO. COeNMHUTENLHOTKAHHBIE TSDKU OKPYXKAIOT KaXKII0€ SO U OT-
TPaHUYHMBAIOT €T0 OT OKpYXKaromien Tkanu (puc. 2, 6). OxpammnBanue 1o Ilepibcy
HE BBISBWIIO COZCp)KaHHME TeMocuieprHa U MakpodaroB B neueHn. OTEK meyeHu
He Habmronancs. CTpyKTyphI IEYSHH pa3pyIIeHb], BO3IIEe CKOTUIEHUS SUI] ITapa3nuTa
BBISIBIICHA JCCTPYKITHS MEUEHOUHBIX JIOJIEK, HO 0e3 pa3pyIlIeHUs TeNaToIUTOB.

VYdacTku, 3aHUMaeMbIe Mapa3uTOM, COCTABWIIA MOYTH YeTBEPTh 00BEMa Tie-
YeHH: 3TO 00ImHMpHOE (GUOpPO3HOE 0O0pa30BaHKE C MOTHOIICH HEMATONO0NH BHYTPU U
MacCOBBI€ CKOIUICHUS SUIl B CETH U3 BOJOKOH COEIMHUTENHLHOW TKaHW. B ocTais-
HOW YacTH TICYSHU TUCTONATOIIOTHYECKIX N3MEHEHHI HE BBISIBICHO.

W3-3a OTCYTCTBHS 3peNOro 3K3eMILIIpa HapasuTa ONpeleluTb HEMAaToay 10
BUJIa HE YAAJIOCh. XOTA CIIEMU(PUIHBIM ITapa3uToOM s OOBIKHOBEHHOH 3eMIIepoi-
ku ssiercst C. soricidae, pa3Mepsl U1 Yy 3TOTO BHJIAa MEbUe, YeM Y UCCIIeIOBaH-
HOT'O HAMH T1apa3uTa.

XapaxTep Mapa3uTO-XO3IWHHBIX B3aMMOOTHOIIEHUH IIMPOKO pacmpocTpa-
HéHHOU HeMatonel C. hepatica uccieloBaH JOBOJIBFHO TOApoOHO. B psge pador y
KpbIC Rattus rattus v R. norvegicus onucaHa BbIpaKeHHAsi UHKAMCYJIALUS napa3u-
Ta U BOCMAINTENbHAS PEaKLUsl BOKPYT Tella HEMaTolbl U siHL, pa3Mepsl ¢pubdposa
MIEYCHH HE CTOJIb 3HAYMTENbHEI, KaK y HaOmonaeMbIx HaMu O0ypo3yook [Capillaria
hepatica infection ... , 2001; De Andrade, Andrade, 2004; First record of Calodi-
um ..., 2010; Fuehrer, 2014; Factors associated with ... , 2014]. Xapakrep ructo-
MATOJOTHYECKUX W3MEHEHHH, BhI3bIBaeMbIX HeMaTojon Calodium spp. B TiedeHU
HACEKOMOSIJTHBIX MIICKOTTUTAIOIIIX, paHee He ObLT OIICaH.
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