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AHHOTauma. [lpmBoOATCA  OaHHble MO  PacrnpoCTPaHEeHuto
HeMmaToabl Calodium (Capillaria) hepaticum Ha ocTpoBax Kuxxckoro
apxunenara. MaTtepunan cobpaH B 2005-2014 rr. Ha 18 ocTpoBax u
MaTEPMKOBOM 4YacTu KMXXCKOro wixepHoro parnoHa. ObcrnenoBaHo
346 ocobeln MbILLEBUAHBIX MPbI3YHOB, OTHOCALLUXCA K ABYM BMAAM
- pbbkasa noneBka (301 3k3.) u TeMmHasa noneBka (45 3K3.).
BcTpeyaemocTb ”  unHAekKCc obunms  HemaTo4  COCTaBUAM
COOTBETCTBEHHO 16.6 % u 1.1 3k3. y M. glareolus u 11.1 % un 0.3
3k3. y M. agrestis. Hanbonbliaa 3apa>KeHHOCTb XapaKTepHa [ns
rnosioBo3penbix ocoben, CBA3N WHTEHCUBHOCTM WMHBA3UM C MOJIOM
X03AMHa He BbISIBJIEHO. OnpepeneHHoe BNAHNE Ha
SKCTEHCMBHOCTb WHBa3UM N MHAEKC obuana HemaTon oKa3biBaeT
naowanb OCTPOBa U W30JUMPOBAHHOCTL. OBCYXAATCA MPUYUHDI
BbICOKOM 4ucneHHocTn C. hepaticum B OCTPOBHbIX 3KOCUCTEMax
ceBepa. Knwo4yeBbiMM (haKTOpaMu YCTOMYUBOIrO CyLLECTBOBAHWS
napasuTa MoryT 6biTb: 61aronpuUATHLIA TMOPOTEPMUYECKUIA PEXKNM
Mo4Bbl beperosoin (MpnbpexxHon) 30Hbl; BO3MOXXHOCTb
ONNTENbHOro  CylwlecTBOBaHWS BHE OpraHMaMa XO03siMHa W
KaHHM6anM3M Kak OCHOBHOM MNyTb UUPKYNAUUMM WHBA3MU B
N30JIMPOBAHHbLIX MOMNYAALNAX MESIKUX MIeKOMNUTaoLLKNX.

© MNeTpo3aBOACKMA FOCYLAapPCTBEHHbIA YHUBEPCUTET

Buga Calodium hepaticum (Bancroft 1893) Moravec 1982 (cuH.:

Capillaria hepatica, Hepaticola hepatica) - napa3nT C NPSAMbIM LUKJIOM Pa3BUTUSA N LLUNPOKUM
Kpyrom xo3sieB (Spratt, Singleton, 2001; Fuehrer, 2014). B opraHunsme AeUHUTUBHOIO
X03AMHa JINYUHKN OO0CTUrAOT MONOBO3PENOCTU 4Yepe3 Tpu Hepenn. CaMKn OTKagblBaloT
AAL@ B COEOVHUTENbHYI0 TKaHb MEYeHW, XULWHWKK, Mnoefas 3apa>Ke€HHbIX TPbi3YHOB,
paccenBalT ANLa@ CO CBOUMU IKCKpeMeHTamu. Bo BHelwHen cpefe anua MOryT oCcTaBaTbCs
»XKN3HeCnocobHbIMN HeckKosbko neT (Spratt, Singleton, 2001). Ponb AeNOHUPYOLMX XO35E€B
MOFyT BbINOJHATL [OOXAEBble YEepBM U HEKOTOpPble >KECTKOKpblIble (Hekpodaru), B
niLLLEeBapUTeNbHOM TpaKTe KOTOpbIX fila pa3BMBAIOTCA M LOCTUratdT MHBA3WOHHOCTU 3a
26-30 gHen (Pomawios, 1983).

B Kapenun C. hepaticum perunctpupoBanca B 1960-x rr. y BOASAHOW MOJIEBKMU
(Mo3rosoi n gp., 1966), B HacTosLWee BpeEMA 3TOT BUA pacnpocTpaHeH B panioHe KuKckoro
apxunenara, NpyM 3TOM Ha HEKOTOPbIX HeBONbLINX OCTPOBaX 3apPa)XEHHOCTb MOJIEBOK
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cocTaBnana 6onee 50 % C BbICOKON MHTEHCUBHOCTbIO MHBa3unm (byrmblpuH n agp., 2015).
CxooHas cuTyauus - TFUMEPUHBA3MA OCTPOBHLIX MNONYAALUUA MesIKUX MAeKonuTatowmx
- paHee oTMeYasacb 1 gpyrumm nccnegosatendamm (Herman, 1981; Resendes et al., 2009).
Cneundcdmnka cuTyaumm, Habnogaemon B Kapenuu, 3ak/4YaeTcs B JIOKAJIbHOM
pacnpocTpaHeHUn 3TOW HemaToAdbl, Korga BuUA OTCYTCTBYEeT B PEermoHe, HO Mpu 3TOM
MHOIO4YMC/IEH B OCTPOBHbIX BMoLEHO3aX.

Lenb paboTbl - m3ydyeHme ocobeHHoCTen pacnpocTpaHeHua C. hepaticumwn nouck
haKTopoB, onpenenaioLWmMX BbICOKYIO 3apaX€HHOCTb OCTPOBHbIX MOMYAAUNA MbILLEBUAHbIX
rPbI3YHOB.

MaTepuanbl
MaTepunan cobpaH B aBrycte 2005-2007, 2012-2014 rr. Menkne mnekonuTatoLimne
611 OT/IOBJIEHBI HA 18 OCTpPOBax N MaTepPUKOBOM YacTu (4. MoabensHUKN) Kuxckoro
LUXepHOro panoHa (puc. 1). MeToaoM HEMOIHOIO re/ibMUHTOJIOrNYECKOro BCKPbLITUS
obcnepoBaHo 346 ocoben MbileBUOHbLIX FPbI3YyHOB, OTHOCALLUXCSA K ABYM BMAAM - pbKas
noneeska Myodes glareolus Schreber 1780 (301 3k3.) n TemHasa noneska Microtus agrestis
Linnaeus 1761 (45 3k3.). Konn4ecTBo y4TeHHbIX HemaTog C. hepaticum cocTtasuno 334 3ks.

MeToAbI

Mpn cbope n obpaboTke MaTepuwana MNPUMEHSNUN CTaHOAPTHbIE 300/I0rnYeckue u
napa3uTosiornyeckne metoankm (Kopocos, 1994; AHnkaHoBa u ap., 2007).

OTnoBbl MeNKMUX MNEKOMUTAKWMX Ha KaXKAOM OCTPOBE BbINOJHANNCH JIOBYLUKAMU
epo, BbiCTaBJsieHHbIMU B JIMHUIO No 25-100 wT. Ha 1-4 cyTok. KpaTHOCTb OTJIOBOB Ha
Ka)KOOM OCTpOBe pa3im4yanacb: OT OOHOKPATHbIX (B KAKOW-TO OAWH rof) A0 LWeCTUKPaTHbIX
(B KaXxObl rog, UccraenoBaHns).

Mo cTeneHn pa3BUTUSA FeHepaTUBHOMW CUCTEMbI BbIAENANN 2 KacCa 3pesioCcTU pbiKen
MONEeBKN: MOJIoAble N B3POC/ble XUBOTHble. Monoable (HEnoJsioBoO3pesble) CaMKU UMeKT
HUTEBUOHYIO MaTKy, Braaraavuwe - 6e3 npobku; y caMuUOB - MefKne CeMEHHUKN (3 MM) u
npugatku (1 mMm). Y B3poCabiXx (NOSOBO3pesibiX) CaMOK MaTKa YTOJIWeHa, BO Bjharanuuie
rnocsie onJo40TBOPEHUA NOABASETCA XpsaLwesas npobka, Ha NO34HMX CTagnax bepemMeHHOCTH
BUOHbI 3MOPUOHBI, ¥ POXKABLUMX Ha porax MaTKW OCTalTCA MialeHTapHble NATHa. Y camuoB
yBeNM4nBaoTCA ceMeHHUKM (11-12 mm) (Kopocos, 1994).

OcHoBHOM ob6bem paboTbl Mo onpepesneHnio U nopcyeTy C. hepaticum BbLINONHANCSA B
rnofieBbIX yCnoBusAX. [eyeHb MenKUX MeKOnMTalLWmMxX npocMaTpuBasacb KOMMPECCOPHbIM
MeToAOM, C WCMoSb30BaHMEM CTepeoMumKpockona (yeBenuyeHue 14x). 3ak/oyeHue o
3apa>keHnun rpbi3yHOB HEMaToAaMU AeflafoChb MO HaJM4YnIo B NapeHxXnMe nevyeHu B3poCsibiX
yepBen (MX OCTaHKOB) N (nnan) anud. Konm4ectso HeMaTo4 B OAHOWN neyeHun, B BONbLUNHCTBE
c/ly4aeB, - YUCI0 JIOKaJIbHbIX (OT pa3HbIX CAaMOK) «KafokK». XKnBble HeMaToAbl OTMeYanuchb
edunHn4YHo, hmkcmpoBanncek B 70° cnnpTte, nocneyiouiee suaosoe onpeneneHne (PbXKUKOB
n ap., 1976) BbiNosIHANIOCL B SlabopaTopun nocne U3roToBJIEHUSA BPpeMEeHHbIX MnLepuHOBbIX
npenapaTos.

Ona oueHKM OTHOCUTENIbHOM YUC/IEHHOCTU MNapa3nToB pPacCYUTbIBaINChL cregyioLine
MoKasaTesIn: 3KCTEHCUBHOCTb MHBa3nu (3, %), nuaoekc obnnma (MO, 3K3.), MIHTEHCUBHOCTb
mHBasunm (M, 3kK3.), OTHOWEHMe Aucrnepcunm K UHAOeKcy obunus (cTeneHb
arpermMpoBaHHOCTN), KOHCTaHTa HeraTMBHO 6uHOMManNbHOro pacnpepeneHns (k) w
BEPOATHOCTb COrjlacoBaHMa HabnwpgaeMoro pacrnpefesneHns ¢ MOoAesibld HeraTUBHOro
6uHoMma (p) (AHuMkaHoBa n aOp., 2007). PacyeTbl BCex MoKasaTesNlel 3apa)KeHusa u unx
CpaBHeHue npoBoannnch B nporpamme Quantitative Parasitology 3.0 (Rozsa et al., 2000).

Mpu n3yvyeHnn pacnpocTpaHeHNa HeMaTo No OCTPOBaM MPUMEHANN OLHOMAKTOPHbLIN
ANCNEePCNOHHBIA aHanu3, KOppensaunoHHbIn aHanus (KoadduumeHTol MNMnupcoHa n CnupmMeHa)
N MHOXXeCTBeHHYyl perpeccmio (Kopocos, lopbay, 2010). B aHanu3 6Gpanucb no 11
XapaKTePUCTUK ONa KaXKaoro octpoBa (Tabn. 1): Hanm4ne HemaToAd (1 wnm 0) B OCTPOBHOMN
MonNynsaunMn MbILUEBUAHBLIX FPbI3YHOB; 3KCTEHCMBHOCTb WMHBA3uW; MHOEKC obunnsa; Hanuyme
amymHok uecton (0 wmam 1) Kak noKasaTenb MPUCYTCTBUSA XULWHbBIX >XUBOTHbIX
(nmccemmnHaTopoB) Ha ocTpoBe; obuwee KoAMYecTBO OBHapy>XeHHbIX BUAOB Te/IbMUHTOB;
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Jforapmngm nnowann octposa (ra); N30MPOBAaHHOCTbL (MUHUMaNbHOE paccTosiHMe (B KM) A0
MaTepuka UanM KPYrnHoro octposa b. JIenMkoBCKUN nnanm KnnMeHeLKnn); YNCN0 BCKPbITbIX U
CpenHNN BeC pPbKUX MONEBOK; OTHOCUTESIbHAA YUCNEHHOCTb PbDKEA MONEBKU U MENKUX
MJIEKOMUTAIOLLUX.

WccnepoBaHna  mMpoBOAMANCE C  MUCMNofsib3oBaHuMeMm  obopygoBaHuma  «LleHTpa
KOJIJIEKTUBHOIO NOJIb30BaHMA Hay4HbIM obopynoBaHuem b KapHLU, PAH».

03epo
Onexckoe

MATEPHUK

o-B Knnumenewcuii

Puc. 1. KapTa-cxema pai7|0Ha nccneposaHusa: 1. FpubHonm, 2. Cato, 3. SA6s0HbL, 4.
KymBoxga, 5. JlambuHckuin, 6. JlecHown, 7. Manb, 8. Kapenbckuin, 9. Jlioackon, 10. Jonrun,
11. Koaros, 12. M. Jlennkoscknn, 13. bykonbHukos, 14. C. OnenHunn, 15. EpHuukunn, 16.
Bonkos, 17. Kuxn, 18. b. Jlenukosckuin, 19. NMoabenbHNKN

Fig. 1. The map of the studied region.

Tabnnua 1. XapakTepUCTUKN N3y4aeMbIX OCTPOBOB*
Table 1. Characteristics of the studied islands*

OcTpos Ct Sp lgS Isol N Mgl W ymncn. Mgl vucn. mm
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1 2 3 4 5 6 7 8
b. NennkoBcknn 0 3 3.26 0 19 20.2 9.5 18.5
ByKONIbHNKOB 0 2 181 04 5 16.9 2.5 11.5
Bosnkos 01 23 131 24 0.8 0.8
pnbHoM 1 5 03 14 21 18.9 14 19.3
Honrun 1 5 1632 11 25.1 2.2 2.6
EpHMLKNNA 0 2 201 0.2 10 18 2 5.6
Kapenbckuii 0 6 1.5 0.8 19 17.6 9.5 15.5
Kn>xu 0 2 23106 4 19 0.3 0.9
Konros 01 169 035 23.2 2.5 8.5
Kynsoxaa 0 8 1.18 0.5 98 17.4 32.7 42
JTambuHckui 0 0 118011 17 0.5 9
JlecHon 0 1 1.18 1.3 13 20.4 3.7 4.3
Jlroackon 0 0 16 04 2 28 0.8 1.6
M. lenukosckunn 0 1 1.76 0.1 33 17.8 7.8 15.1
Msanb 0 1 1.49 05 18 23.8 4.1 8.4
MoobenbHUKN 1 1033 0 21 18.6 7.1 10.9
C. OneHun 0 3 1.87 0.7 7 25.7 2.3 5.7
CaTo 0 4 03818 4 24.6 3.2 5.6
A610Hb 0 1 0591109 24 6 6

* - 3HAYEHUS SKCTEHCMBHOCTM UHBa3uUnM N nHagekca obununsa C. hepaticum npuBefeHsbl
Tabnnue 3. Ct - HanM4YMe NNYNHOK LecTon; Sp - obuwee KoNM4ecTBO 0OOHAPY>KEHHbLIX BUAOB
renbMuHTOB; Ig S - Nnorapudm naowanm octposa (ra); Isol - N30NMPOBAHHOCTb
(MMHMManbHOe paccTosiHMe (B KM) 00 MaTepuKa uam KpynHoro octpoBa); N Mgl - yncno
BCKPbITbIX PbIXXUX MONeBoOK; W - cpefHMN BeC pbKNX N0AEBOK (rp); ymucna. Mgl -
OTHOCUTENbHAsA YACNEHHOCTb PbXXen NOSEBKU; YAC. MM - OTHOCUTE/IbHasA YNC/IEHHOCTb
MeNKNxX MsekonuTarLwmx (3k3. Ha 100 NOBYLUKO-CYTOK).

* Values of prevalence and abundance ofC. hepaticum are shown in Table 3. Note: 1 -
presence of larval cestodes; 2 - total number of detected helminth species ; 3 - logarithm of
the island area (ha); 4 - isolation ( minimum distance (km) to the mainland or large island); 5

- number of bank voles; 6 - mean weight of bank voles (c); 7 - relative abundance of bank
vole; 8 - relative abundance of small mammals (spm. per 100 trap-days).

Pe3synbTaThbl

Pacnpenenenne Calodium hepaticum B nonynsauuu xo3amHa

HemaToabl C . hepaticum ©OblIM OTMeYeHbl Y ABYX BUOOB MbIWEBUAHbLIX TPbI3YHOB
pbKen u TeMHOW nosieBKW. NokasaTenu 3apa)keHnsa 08 KaXK4oro Buaa xo3samMHa rnpmeeeHsbl
B Tabn. 2. 3HayeHUs uHOeKca obunnsa, 3KCTEHCMBHOCTU U WHTEHCUBHOCTU WHBa3um C.
hepaticum Bbile y pbKen NONEBKN, BMECTE C TeM 3HaduMble pa3anyumsa (p < 0.05) nonyyeHsl
TOJIbKO MpU CpaBHEHUUN MHAEKCOoB obunma. PacnpepeneHne HemaTon B nonynsuum oboumx
BUOOB HOCUT BbIpaXeHHbI arpernpoBaHHbIN XapakTep (HU3KMe 3Ha4YeHUs KOHCTaHTbl k) 1
corjlacyeTcs C MOAesiblo HEraTUBHOIo BMHOMMaNbHOro pacnpeneneHus (tabn. 2).

AHann3 3aBUCUMOCTUN YNCNEHHOCTN HEMATOAbl OT CTErneHn 3pesioCTU pbiXXen NOoNEBKN
rnokasas, 470 Haubonbllasa 3apa>KeHHOCTb XapakTepHa ANa MonoBo3pesibix ocoben (cm.
Tabn. 2). OTa TEHAEHUMS MPOCNEXMNBAETCHA KaK y CaMLOB, Tak N y CaMOK. Bo Bcex cny4asx
pasnnmymsa 3KCTEHCUBHOCTU MHBA3UW, UHTEHCUBHOCTU U MHAEKCa 06unnsa 3Hadumsl (p < 0.05).
CTeneHb arperMpoBaHHOCTM HeMaTo (OTHOLIeHMe OUCnepcun K cpefHen YNCEeHHOCTU) y
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HenoJsioBo3pesblX ocoben HM3Kaa BCeACTBUE OTCYTCTBUA rMNepnuHBasuin, a pacnpegeneHue
He corjlacyetca C MoAesibio HeraTMBHoro 6uHOMa. Hu3kKaa 3apa>KeHHOCTb MO0oAbIX
XKUBOTHbLIX MO CPaBHEHUIO CO 3pesibiMM OTMEeYaeTCsa U Mpu aHasiM3e NMoseBOK Pa3HOro Beca
(puc. 2). Bce Habnopaemble pa3nymsa 3apa>KeHHOCTU MexAy CaMKaMn U caMuaMu pbiKen
MOJIEBKU pa3HbIX BO3PACTHbLIX/BECOBLIX Fpynmn 661 HE3HAYUMbIMU.

Tabnuua 2. NMNokasaTenn BCTPE4YaeMOCTU N OTHOCUTENbHOM YnucneHHocTu Calodium
hepaticum B nonynaumax 2 BUOOB NONEBOK
Table 2. Parameters of the prevalence and abundance ofCalodium hepaticum in the
populations of 2 species of voles

N M, % no, sks nn, sks Anc/MO k p
[7 5ul [/ nol [/ unl

Xo3s1eBa
PpbiXas rnosieBKa 301 16.6[13-21] 1.1 [0.7-1.5] 6.4 [4.9-8.4] 12.3 0.06 *
TeMHas MoJseBKa 45 11.1[4-24] 0.3[0.04-1.1] 2.6[1-4.2] 6.4 0.07 *
[10/10BO3pacTHbIE rpyrnbl PbiXXEV M0/1I€BKU
toBeHuIbHbIE camuybl 81  11.1[5.7-20.2] 0.21[0.09-0.38] 1.9[1.2-2.3] 2.1 - ns
loBeHW/IbHbIE caMKku 62  6.5[2.2-15.9] 0.21 [0.06-0.48] 3.2 [1-4] 3.6 - ns
3pesibie caMmubl 27 41 [23-60] 3.7[1.8 -7] 9.2[5.3-15] 11.4 0.18 **
3pesibie CaMKu 76 33[23-44] 2.5[1.5- 3.9] 7.6 [5.2-10.6] 12.4 0.14 *

MpumeyvaHune. N - 06beM aHanM3npyemMom BbIBOpKN x035eB; M - SKCTEHCUBHOCTb
nHBa3un, NO - nHaekc obunus, | - poBepuTensHbln MHTEpBan 95 %; Anc/MO - oTHoweHne
aucrepcnm n nHpekca obmnnsa; k - koHctaHTa HB pacnpeneneHuvs; p - ypoBeHb 3Ha4YMMOCTU
HBE pacnpegeneHus (ns - He cornacyeTtcsa ¢ HBP (p < 0.05); * - 0.05 = p < 0.25; **
-0.25 = p < 0.75).

Note: N - host sample size; 91 - prevalence, IO - abundance, | - 95 % confidence
interval; Onc/NO - Variance/Abundance ratio; p - NB distribution significance level (ns - is
inconsistent with NBD (p < 0.05); *- 0.05 = p< 0.25; * - 0.25 = p < 0.75); k- NB
distribution constant.

0 - am, % WO, 3ka,
5
10 @]
4
30 A
3
A

20

10 I 4
I AR |

7-15rp 15-20 21-27 27<

@3V camupr E3WMcamkn @ MO camupr A MO camim

Puc. 2. 3apa>keHHoOCTb C. hepaticum CaMLOB N CaMOK pPbIXKEN MNOJIEBKU pa3HbIX
BECOBbIX rpynn
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Fig. 2. Prevalence and abundance of C. hepaticum in male and female bank voles of
different weight

Pacnpenenenne Calodium hepaticum no octposam

M3 19 m™mect (18 ocCcTpoBOB W MaTepuk), rge npoBOAUSINCE OTJIOBbl MENKUX
MmnekonuTatowmx, C. hepaticum 6bina oTtmeveHa B 12 (Tabn. 3). Hanbonee BbiCOKME 3Ha4YeHUS
3KCTEHCUMBHOCTU WHBA3UN U MHAOEKCa 0buamMsa M3 OCTPOBOB, rae BbiOOpKa XXUBOTHbIX Oblia
6onee 15 ocoben, Habnwganucb Ha o. FpubHon (3N = 57 %; NO = 2.7) n o. Manb (44 %; NO
= 5.8). Tonbko B ABYX CJ/y4dasiXx pacnpenesieHne rnapasnToB COracoBbiBasioCb C MOAEbIO
HeraTmBHoro 6uHoma.

Tabnnua 3. BctpevaemocTb C. hepaticum Ha pa3HbIX OCTPOBax
Table 3. Prevalence and abundance of C. hepaticum in small rodent populations from
18 islands and the mainland (Ne 19)

Ne Has3BaHue ocTpoBa S, ra BckpbiTo rpbidyHoB n C. hepaticum
9N, % NO k p

1 TpnbHon 2 21 57 2.7 0.46 **
2 Carvo 24 4 50 0.8 - -
3 4d6noHb 39 9 0 0o - -
4 Kynsoxga 15 99 5 0.1 - -
5 JlambuHckuin 15 9 0 0o - -
6 JlecHom 15 14 0 0o - -
7 Manb 31 18 44 5.8 - ns
8 Kapenbckun 32 24 12 0.1 - ns
9 Jlioackon 40 2 0 0o - -
10 Honrunm 43 11 64 49 - -
11 Konros 49 6 0 o - -
12 M. lennkoBckun 57 48 17 1.0 0.07 ***
13 ByKOJIbHUKOB 65 10 30 0.3 - -
14 C. OneHui 74 7 14 0.3 - -
15 EpHuuUKun 102 10 0 0o - -
16 Bonkos 198 1 100 5.0 - -
17 Knxn 203 6 67 4.7 - -
18 b. JlennkoBCKui 1800 21 0 0o - -
19 lMoabenbHUKN > 22 5 0.7 - -

MpumeyaHune. Ne - cooTBeTCTBYeT 0603HaYeHU0 Ha puc. 1; S - naowanb ocTpoBa (ra);
9, % - 9IKCTEHCUBHOCTb MHBa3uKn; NO - nHoekc obununs; k - koHcTaHTa HB pacnpeneneHus;
p - YpOBeHb 3Ha4YumMocTu Hb pacnpenenerHuns (- - HeAOCTAaTOYHO AAHHbLIX 018 pac4eToB; NS -
He cornacyeTtcsa ¢ Hb pacnpegenennem (p < 0.05); ** -0.25 = p < 0.75; ** - p = 0.75).
Note: Ne of notation corresponds to Fig. 1; S - area of the island (ha); n - host sample
size; 29U, % - prevalence, MO - abundance, k - NB distribution constant; p - significance level
of NB distribution (- - not enough data for calculations; ns - not consistent with the negative
binomial distribution (p < 0.05); ** - 0.25 <= p < 0.75; ** - p = 0.75).

3HaYMMble MOJIOXKUTENbHbIE KO3(PPMUMEHTbI Koppensumn (CnupmeHa u MUpcoHa)
MeXx [y NnokasaTeNsiMM YUCSIEHHOCTU HeMaToA W BbIOpaHHbLIMK XapakKTepUCTMKaMNU OCTPOBOB
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(n3 Tabn. 1) nonyyeHbl pNa nNap «3KCTEHCUBHOCTb WHBA3MW - M30JIMPOBAHHOCTb»
(MMHMManbHOE pacCcTodAHME [0 MaTepuka) W «HaMyme HemaTod - KOJIM4ecCcTBO
0bHapy>XeHHbIX BUAOB resibMMHTOB>» (Tabn. 4).

MHOrotakTOpPHbLIN perpecCcUoHHbIN aHann3 (MHOXXEeCTBEHHAs perpeccmsa) 3aBMCUMOCTU
YNC/IEHHOCTU HemaTod (3aBUCUMbIMU MepeMeHHbIMU Bpanncb MPUCYTCTBUE HemaTon,
3KCTEHCUMBHOCTb WHBa3WM WM UHOEKC 0bununs) OT XapaKTEPUCTUK OCTPOBa HE BbISBU
3Ha4YMMbIX pPErpeccMoHHbIX CBA3en (KO3PUUMEHT [eTepMUHauunm perpeccruoHHOro

ypaBHeHUA R? <0.3,a KO3 PULMEHTbI perpeccmn akTopoB He 3Ha4YUMbI (p >>> 0.05)).

Mo pe3synbTaTaM 04HOMAKTOPHOr0 NCNEPCUOHHOIr0 aHannsa (Tabn. 5) onpeneneHHoe
B/INAHNE HA 3KCTEHCUBHOCTb WHBA3UM MU NHAEKC obunusa HemaTopn OKa3blBaeT mnjowanb
ocTpoBa (IgS). lencTBMe oCTasIbHbIX XapaKTEPUCTUK Ha YNCIEHHOCTb HEMATO/A He BbISIBJIEHO
(p = 0.05).

Tabnuua 4. 3HavyeHna Ko3hduumMeHToB Koppensaunm NMupcoHa (Bepxy cnpasa) u
CnunpmeHa (BHM3y cneBa)
Table 4. Pearson correlation coefficients (top right) and Spearman (bottom left)

ch Pr Ab | lgs | Isol | N Mgl “,:;’:' ":f:" w ct sp

ch 0.62% | 045 | 0.01 | 0.29 | 0.24 | 0.24 | 0.20 | -0.11 | 0.34 |0.51*
Pr 0.89* 0.85* | -0.06 | 0.49*% | -0.21 | -0.19 | -0.28 | 0.24 | 0.19 | -0.06
Ab 0.86* | 0.96* 0.03 | 022 | -0.15 . -0.16 | -0.22 | 0.24 | 0.15 | -0.12
Igs 0.08 | 0.06 | 0.10 0.56* | -0.07 | -0.17 | -0.09 | -0.14 | 0.05 | 0.17
Isol 034 |0.48% | 0.40 |-0.52% 0.14 | -0.07 | -0.26 | 0.44 | 0.31 | 0.08
NMgl | 022 | -007 | 0.02 | -0.04 | -0.12 0.96% | 0.91* | -0.39 | 0.05 | 0.58*
:1“;"' 0.21 | -0.07 | -0.02 | -0.20 | -0.03 | 0.84* 0.05% | -0.38 | 0.11 | 0.60*
:‘::"' 0.13 | -0.19 | -0.16 | -0.18 | -0.38 | 0.67* | 0.80* -0.52%| 0.04 | 0.54*
w -0.00 | 0.14 | 0.16 | -0.05 | 0.47* | -0.36 . -0.30 | -0.65* -0.02 | -0.30
ct 033 | 026 | 0.38 | 0.00 | 0.20 | 0.40 | 0.21 | 0.13 | 0.05 0.60*
sp 0.57* | 0.24 | 027 | 0.10 | 0.18 | 0.56* | 0.53* | 0.42 | -0.19 | 0.54*

MpumevaHume. * - 3Ha4YuMeble koppensauun (p < 0.05); Ch - Hann4vue C. hepaticum Ha
ocTpoBe, Pr - 3KCTeHCMBHOCTb MHBa3unu C. hepaticum, Ab - nHaekc obunusa C. hepaticum.
OcTanbHble 0603Ha4YeHne — Kak B Tabs. 1.

Note: * - significant correlations (p < 0.05); Ch - presence of C. hepaticum on the
island, Pr - prevalence of C. hepaticum, Ab - abundance of C. hepaticum. The rest of the
notations as in Table 1.

Tabnuua 5. Pe3ynbTaTbl 0AHO(PAKTOPHOr0 ANCNEPCUOHHOIr0 aHann3a
Table 5. Results of single-factor analysis of variance

Ss df MS F P-3Ha4YeHne
U - Igs
Mexpay rpynnamu 20807.1 16 1300.45 156 0.0064
BHyTpuM rpynn 16.7 2 8.3
Utoro 20823.8 18
Hno - igs

Mexay rpynnamu 163.08 16 10.2 3058 0.0003
BHyTpM rpynn 0.006 2 0.003
UToro 163.086 18
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OGcyXxpeHue

OcHOBHOW pe3ynbTaT paboTbl - 0bBHapy>XeHue BbICOKOW uyumcneHHocTu C. hepaticum
(MakcmManbHble 3HavYeHusa ansa EBponenckoro Cesepa) 1 LUMPOKOr0 pacrnpoCcTpaHEHMA 3TOro
BMAA B OCTPOBHbIX MONYASALNSAX MbILUEBUAHbIX FPbI3YHOB.

Ha wccrnepoBaHHOM TeppuUTOpUM MEPBOCTEMEHHBLIM XO3AMHOM HEMATO4 CIYXUT
MacCOBbI BUO MESIKUX MJIEKONUTALWKUX pbiXKas noneska. 1o BeNMYMHE 3KCTEHCUBHOCTMU
MHBa3un, cocTaBmsBllen okono 17 %, C. hepaticum saBnaeTCa CaMblM MHOMOYUC/IEHHbLIM B
KOMMOHEHTHOM re/IbMUHTOrocTasibHOM coobuiecTBe Myodes glareolus B Kn)XCKOM LLIXEPHOM
panoHe (byrmbipuH n gp., 2015). /IMEHHO MOAUFOCTaNIbLHOCTbL 3TUX HemaTopn (OTCyTCTBUE
Y3KOM XO3AMHHOMN cneunduyHocTn) npu Haamdme 6naronpuaTHbIX abuoTUYECKMX yCnoBuUi
MoO3BONAET Mapa3nTy MOCTOAHHO MOAAEPXXMBaTb CBOK BbICOKYID YUCAEHHOCTb 3a CYeT
CaMOro MHOIMOYUCNEHHOro XO03sinHa B KOHKPETHOM permoHe W BPEMEHHOM nepuope
(Pomawosa, 2003; Ye4vynnH n gp., 2011).

ArpernpoBaHHbI TN pacnpeneneHmna C. hepaticum B monynaunax pbi>KeENn n TEMHON
MONEBOK W COrsacoBaHMe C MOOENblD HeraTMBHOro OGWMHOMMWMANBHOrO - TUMWUYHO AAs
60NbLUINHCTBA Mapa3sMTOB W CBUAETENbCTBYET O CTabuabHOCTM Napa3nTO-XO3AUHHbLIX
oTHoweHnn (Masnos, Newko, 1986; Newko n gp., 2009). B sTtom cny4vyae 6onbllasg 4acTb
XXNBOTHbIX UMeT Hebonbloe 4YMCNo Napa3vToB, a e€AuHUYHbleE 0COBU MMEIT BbICOKYHO
3apa>KeHHOCTb. Beaywmmum MeXxaHu3Mamu, dhopmMmpyowmnMK arpermpoBaHHoe
pacrnpefesieHne, MOXHO Ha3BaTb [ETEPOreHHOCTb XO035eB MO BOCMPUMMYMBOCTU K
3apa’kKeHNI0 N MO3aNYHOCTb HaX0XXAEHNS UHBA3MIA BO BHELLHEN cpefe.

OT4yacTM OOHMM M3 Takux (akTop MoXeT ObiTb BO3pacT >XMBOTHOro. B Hawem
NccaedoBaHNM MOKa3aHO 3HAaYUTEsIbHOE YBesIMYeHMe 3apa’keHHOCTM C BO3PacTOM pPbDKen
MosieBkW, Korga Hambosbluylo Mapa3vTapHylo Harpysky HeCcyT MOJ0BO3pesibie CaMubl W
CaMKWN, a BCTPeYaeMOCTb HEMATOL Y MOJIOAbIX XXMUBOTHbIX HOCUT C/ly4allHbI XapakTep. Mol
He pacnosaraeM pfaHHbiMK, 4T06bl pa3buTb rpynny MOSOBO3PEsbIX >XMBOTHLIX Ha
3MMOBABLUNX N NPUBBLIILIX N CPAaBHUTb WX 3apa)XeHHOCTb. o aHamorm C MMeKrLLMMUCS
ceepgeHuaMm no Kapenunm (MBaHTep, 1975) MOXHO YyTBepXAaTb, 4YTO 3HauuUTeNbHoe
60/1bLLINHCTBO MOJIOBO3PEbIX MOJIEBOK B Halux cbopax — 3TO XUBOTHbIe MNEPBOro noMeTa
TeKyLlero rofa, poaMBLIMECA B KOHLLe BeCHbl — Hayvase feTa. Mo-euanmomy, B 3TOT Nepuros
npenmyLecTBeHHO npoucxoauT 3apaxeHue C. hepaticum v OCHOBHble MPeAnoCbIIKKU N4
3Toro - 6egHasa kopmoBasa 6a3a, npeobnafjaHue >XMBOTHOMO KOpMa (4O0XKAOEBbIE 4YepBW,
JKECTKOKpbISble), KaHHMbann3sm (MaccoBas rmbenb B 3uMHUIA nepuopn). OTCYyTCTBUE CBA3MU
SKCTEHCMBHOCTM W WHTEHCUMBHOCTM WHBA3UM HeMaTod C MOJIOM >XMBOTHOIMO MO3BOSSET
rOBOPUTb, YTO UMEKLWMNECA pPa3IM4YNg CaMLOB U CaMOK pbbKeln MOoNeBKWU (B ABUraTesIbHON
aKTUBHOCTN, WMMYHOPEaKTUBHOCTWU, MOBEOEHUM W Op.) He CTaHOBATCA pellatownmm
hakTopaMu, BANAKWUMU Ha 3apaxeHHoCTb C. hepaticum. TonoXXuTesbHble BO3paCTHbIe
TpeHAbl WHTEHCUBHOCTU uHBa3um C. hepaticum n OTCyTCTBME CBSA3M C MOJSIOM >XXUBOTHOrO
paHee 6bLINM MNoKa3aHbl AN pa3HbiX BMAOB xo03seB (Herman, 1981; Childs et al., 1988;
Pomawoga, 2003; YeyynuH n gp., 2011).

Habniogaemana KapTuHa - pacnpocTpaHeHue C. hepaticum B OCTPOBHbIX BumoLieHo3aXx,
BpoAe 6bl, norndyHasa n npenckasyemas. Nepen HaMmm TUMNYHBLIE U30JIMPOBAHHLIE MOMYASALMN
XKWBOTHbLIX, 4YTO npefnonaraeT MNpenMyLLeCTBEHHOE 3apa’keHue MapasnTamMm C MPOCTbIM
UMKJIOM pa3BuTUa. OgHaKO BO3HMKaeT BOMPOC - MOYEMY MMEHHO 3TOT BWA MONyYUS Takue
npegepeHUnn, a He apyrue 6onee MHOroYncneHHole B Kapenum TunuyHble napasuTbl
pbbxen noneskn (HanpuMep, HemaTodbl ceM. Heligmosomidae)?

CxofHas cuTyaumsa - BbICOKas 4ucneHHocTb C. hepaticum — 6blna oTMevyeHa Ha 03.
MwuynraH, roe Ha oThOesibHbIX OCTPOBaX 3apa)KeHHOCTb rpbi3yHoB gocturana 100 %, B TO
BPEMSI KaK Ha MaTepuke BCTpPeYaeMoCTb HemaTodbl 6bina HeBbicokonm (Herman, 1981). B
KayecTBe Befyulero @akTopa Ha3blBaeTCs BO3POCWNUA YypoOBEeHb KaHHubanusma B
M30JIMPOBaHHbLIX MONYNAUNAX ONIEHbEr0 XOoMsYKa Peromyscus maniculatus, npuBogsaWnn K
noAAdEepPXaHUK BbICOKMX 3HadyeHun uHBa3mn (Herman, 1981). O BbICOKOM aganTUBHOM
noteHumane C. hepaticum K pANTENbHOMY CYLWECTBOBAHNIO B U30JIMPOBAHHbLIX MOMYNALMAX
CBNOETEeNbCTBYIOT U AaHHbIE O 3apa’XeHHOCTM XXMBOTHbLIX B 300Napkax (Redrobe et al., 2005)
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n ropogax (Childs et al., 1988). Bo BTOpoM cisiydae OblIsI0 MNoOKa3aHO, 4YTO KpbIChlI,
OTJIOBJIEHHbIE B >XWJIbIX MOMeLLeHUsx, nMmenn 6osiee BbICOKUIA YPOBEHb 3KCTEHCMBHOCTU U
WHTEHCUBHOCTWN NHBA3UM MO CPABHEHUIO C KPbICaMM N3 NAPKOB N CKBEPOB.

Ba)xHyto ponb B paccemBaHuu vl C. hepaticum v arperaunm MHBa3NOHHOIO Havasna BO
BHELWIHEN cpede WUrparT XULWHUKU. B HEKOTOopbIX CAy4YyassX UMEHHO C HUMW CBS3bIBalOT
LUMPOKoe pacrnpocTpaHeHue C. hepaticum B MPUPOAHbLIX MNONYASAUUAX MESIKUX FPbi3yHOB
(Spratt, Singleton, 2001). CneumnanbHble UCCea0oBaHUA MO N3YYEHUIO YNCEHHOCTU XULLHbIX
MJIEKONMTAOLWKNX B paioHe KN)XCKOro apxmnenara He npoBognancCbL, BMecTte ¢ TeEM O4HUM U3
rnokasaTenen ux MPUCYTCTBUSA Ha OCTPOBE MOXXHO CHYMTaTb BCTPEYAEMOCTb Y rPbI3yHOB
JIMYMHOK uecTon ceM. Taeniidae. Mo pe3ynbTaTaM KOpPPensAuUMOHHOro M OUCMEPCUOHHOIo
aHaNN30B CBA3b MeXAY 3apa)KeHHOCTbIO MOJIEBOK JINHMHKAMM LeCcToh W HemaTodamMu He
BblsiBJIEHA.

OOHUMM K3 KIYEBbIX (DAKTOPOB HEMPEPLIBHOW LUUPKYNAUMK MNapa3nToB SABASETCSH
YNCNIEHHOCTb XO03AMHa. BO3MOXXHO, BbiCOKasd (MO CpPaBHEHMIO C MaTEPUKOM) MAOTHOCTb
nonynsaunnm rpbi3yHOB, Mepuogundyeckm oTMevyaeMas Ha Hebonblwmx oCcTpoBax KMXKCKOro
apxunenara (Kopocos, 2005), co3pgaeT O6naronpusaTHblE YCIOBUSA AN NoOLEP)KaHMSA
NoKanbHOW YucneHHocTn C. hepaticum n pacnpocTpaHeHUs HeMaTo Ha cocegHume GuoTonsl
(maccmBHbLIN NepeHoOC ANLL C BOAOW MeXay OCTpOBaMu).

BmecTe ¢ Tem pewawowmMm GakKTOpPOM CyLLeCTBOBaHUSA 3TOro BuAaa B YC/I0BUAX
Kapenuu, no-smguMomy, BbICTynaeT abuoTunyeckmn. T[UrpoTEPMUYECKUA  PEXUM,
HeobXxoOUMbIA 0N COXPAaHEHUA SnL, CKAaAblBAaeTCsA TOJIbKO B XOPOLUO YBJIAXXHEHHbIX
npubpexxHbiX 6unoTonax. Bblpa)keHHbIN TUrpodUbHLIA MNpedepeHayM OnoTONMYEeCKoro
pacnpegenenna C. hepaticum oTMe4Yancsas M B [PYrux reorpauyeckmx 4actax apeana
(Canning et al., 1973; Singleton et al., 1991; Resendes et al., 2009; YeuynuH n gp., 2011). Mo
HalWWM [OaHHbIM, KOCBEHHO 3TO MO)XXeT MOATBEep)XAaTbCA pe3ysbTaTaMu MPOBEOEHHOro
ANCNEPCNOHHOI0 aHa/n3a, BbISBMBLUMMU 3aBUCUMOCTb YMCJIEHHOCTM HeMaTond OT nJolwiagun
OCTpOBa, a OTCYTCTBME 3HAYMMbIX PErpeCcCUOHHbLIX CBSA3EN PACCMOTPEHHbLIX XapaKTepUCTUK
OCTPOBOB 1 YNCJIEHHOCTU HEMATOA MOXXeT BbITb C/1IeACTBMEM PAaBHOBEPOSTHON BO3MOXKHOCTH
cywecTtBoBaHusa C. hepaticum Ha noboM N3 HuX.

3aknioyeHue

KnioyeBbiMM hakTopaMn B NOOAEPXAHMW BbICOKOM YumcneHHocTn C. hepaticum B
OCTPOBHLIX 3KOCUCTEMAX CeBepa MOryT ObITb:

1) 61aronpuaTHLIA TNAPOTEPMUYECKNIA pexxuM rnoYBbl 6eperoson (Mprubpe>xHOM) 30HkI;

2) BO3MO>XHOCTb MACCUBHOIr0 MepeHoCca MeXay OCTPOBaMU;

3) BO3MOXXHOCTb OJINTENIbHOr0 CyuwecTBOBaHWSA BHE OpraHm3aMa Xxo03suMHa (MU0 BO
BHELUHEN cpefe MOXKeT COXPaHATb MHBA3UBHOCTb A0 TPEeX JeT);

4) kaHHWb6anNM3M KakK OCHOBHOW MyTb LUMPKYAALUMN WHBA3UM B W30JIMPOBAHHbIX
nonynsaymsx.
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Summary: The data on the distribution of the nematode Calodium
hepaticum (Bancroft 1893) Moravec 1982 (syn.: Capillaria hepatica,
Hepaticola hepatica) on the islands of Kizhi Archipelago are
reported (N 62°00'; E 35°12'). Samples were collected on 18 islands
and the mainland part of the Kizhi skerries region in the period
from August 2005 till 2014. The method of partial helminthological
dissection was applied to 346 specimens of rodents belonging to
two species - the bank vole Myodes glareolus Schreber 1780 (301
spm.) and the field vole Microtus agrestis Linnaeus 1761 (45 spm.).
The prevalence and the abundance index of nematode were 16.6%
and 1.1 in M. glareolus and 11.1%; 0.3 in M. agrestis, respectively.
The highest prevalence and abundance of C. hepaticum were
detected in mature voles. No sex-related differences were found. C.
hepaticum was present in 12 of 19 sampling sites. On the islands
where the sample number (host individuals) was over 15, the
highest prevalence and abundance values were 57% and 5.8 spm.,
respectively. Significant positive coefficients of correlation
(Spearman’s and Pearson’s ones) between nematode numbers and
characteristics of the island were found in the pair «Prevalence -
degree of isolation» (0.48 and 0.49). Single-factor analysis of
variance showed that the size of the island had some effect on the
nematode invasion prevalence and abundance. However, no
significant regression relationship between the prevalence and
abundance of nematodes and characteristics of an island was
revealed by multivariate regression analysis (multiple regression):
the coefficient of determination of the regression equation R2 <
0.3, and the regression coefficients were insignificant The reasons
for high abundance of C. hepaticum in northern insular ecosystems
are discussed. Possible key factors for the stable vitality of the
parasite populations are: 1) favourable hydrothermal conditions of
the soil in the shore (littoral) zone; 2) the possibility of passive
transfer between islands; 3) the ability to survive outside the host
for a long time (an egg can remain invasive in the external
environment for up to three years); and 4) cannibalism as the main
pathway of vermination circulation in isolated populations of small
mammals.
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