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OpraHusauusa MbileYHOM CUCTEMbI U pacnpeaeneHue
NO-eprnyeckmx n CepOTOHMHEPru4ecKmux 3y1IEMeHTOB Y
Tpemarop Allocreadium isoporum Looss, 1894
(Allocreadiidae) u Paramphistomum cervi Zeder, 1790
(Paramphistomatidae)
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PE3IOME: C ucnionezoBanneMm TRITC-MedenHOT0 (harmonmHa n3ydeHa aHaTOMUYecKast
OpraHu3aIys MBIIIIEYHOU CUCTEMBI y TpeMaTo Allocreadium isoporum w Paramphistomum
cervi. UccnenoBano pacnpeaenenne NO-epruueckux u S-HT-eprudeckux 271eMEeHTOB B
HEpBHOII cucteme U Myckynarype. CTpyKTypbl, TeHEpHpYIoIne oKcuy a3ora, u 5-HT-
epruyeckre dJIEMEeHTBl HaliIeHbl B [IEHTPaIbHOU M niepudepryeckoil HEpBHOM crcTeMe
o6oux BuaoB. Hammune NO-eprudeckux cTpyktyp u S-HT-epruueckux 371€MEHTOB B
TOJIIIIE MyCKYJIaTypbl CBHCTEIBCTBYET 00 YIaCTHH OKCHa a30Ta U CEPOTOHUHA B PETyisi-
IIUU COKPATUTEIFHONW aKTUBHOCTH TPEMATOI.
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The organization of the muscular system and the
distribution of NO-ergic and serotoninergic elements of
trematodes Allocreadium isoporum Looss, 1894
(Allocreadiidae) and Paramphistomum cervi Zeder, 1790
(Paramphistomatidae)
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ABSTRACT: TRITC-conjugated phalloidin staining was used to investigate the anatomical
organization of the musculature of Allocreadium isoporum and Paramphistomum cervi.
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The distribution of NO-ergic and 5-HT-ergic elements in the nervous system and the
musculature was studied. Structures generating NO and 5-HT-ergic elements were observed
in the central and peripheral nervous system of both species. The presence of NO-ergic and
5-HT-ergic nerve elements in the musculature testified the participation of nitric oxide and
serotonin in the regulation of the motility of trematodes.

KEY WORDS: Trematoda, Allocreadium isoporum, Paramphistomum cervi, musculature,
nervous system, neuromediators, nitric oxide, serotonin.

BBengenue

[TpuMeHeHHe TUCTOXUMUYECKUX M UMMY-
HOLIUTOXUMHYECKUX METOOB MO3BOJIUIIO BbIsI-
BHUTH B HepBHOI\/’I CHUCTEME T'CIIBMHHTOB XOJIN-
HEPIru4€CKUEC, CCPOTOHMHECPTUUCCKUEC, TICTITU-
neprudeckue dnementsl (Iumos, 1991; Barton
et al., 1993; Biserova et al., 1996; Biserova et
al.,, 2000; Gzubaj, Grabda-Kazubska, 1993;
Marks et al., 1995; Niewiadomska et al., 1996 u
np.). OTkpeiTHEe (QYHKIMH OKCHIA a30Ta Kak
ATUIIMYHOTO HEWPOHAIBHOTO MECCEHDKEpa B
HepBHOW cucteme Mmiekonutarounmx (Garth-
waite, 1991; Snyder, 1992) namno Tor40K K nc-
CJIEZIOBAHHUIO TOTO BEILIECTBA HE TOJIBKO Y MJIe-
KOTIMTAIOIIHX, HO U Y APYTHX JKUBOTHBIX, B TOM
4pciie 1 0eCo3BOHOYHEIX. B mociaeHme roasl
TOSIBUWJINCH JAHHBIE O HAJIMYNU CTPYKTYP, TEHE-
PUPYIOMNX OKCHI a30Ta, Y TeabMHHTOB (Gus-
tafssonetal.,2001; Terenina, Gustafsson, 2002;
Terenina et al., 2006).

B nacrosmieir paboTe npuUBENEHBI pe3yilb-
TaTbl U3YYCHUA MBIIIIEYHON CHUCTEMBI, a TAKXKEC
JAHHBIC UMMYHOIUTOXUMHNYCCKOI'O UTUCTOXH-
MHYECKOT'0 HCCIICIOBAHMUS CEPOTOHUHEPTHYCC-
KUX HEPBHBIX CTPYKTYP U CTPYKTYP, TEHEPUDPY-
omux okcun azota (NO-eprudecKkux, HUTPO-
KCHJIEPTUYECKUX), Y JIByX BHIOB TPEMaTOJ:
Allocreadium isoporumLooss, 1894 (cem. Allo-
creadiidae) u Paramphistomum cervi Zeder,
1790 (cem. Paramphistomatidae).

MarepuaJ u MeTOIbI

B3pocibie popMblA. isoporum ObLTH B3STHI
u3 kumieyHuka yxiaeu (Alburnus alburnus),
noiimanHoi B Bonoemax Kapemuu, P. cervi —
u3 pyoOua nomamnrHei KopoBwl (Bos taurus) B

MockoBcKoit o0ractu. Marepuan GpukcupoBa-
1 B 4%-noM napadopmainsaeruae 8 0,01 M
thocharaom O6ydeprom pactrope (pH 7,4) mpu
4°C u 3arem coxpansui B 10%-Hoii caxapose,
npurorosieHHoi Ha 0,01 M pochatHoM Oyde-
pe. YacTs MaTeprana ObUTa CTIONH30BAHA JIIS
MIPUTOTOBJICHUSI KPHOCTATHBIX CPE30B TOJIIHU-
HO# 20 MKM, IpYTYIO YaCTh UCITOJIb30BAIIN JIJIST
OKpAIITMBAHUSA [ENBIX TaPa3UTOB.

OKpacKy MyCKyIaTyphl IPOBOIIIN C FIC-
nmons3oBaaneM TRITC (TerpamerminpomamMuH
M30THONHMAHAT) MeYeHHOTO (ammouanHa (B
passenennu 1:200) BO BIaKHOM Kamepe B Tede-
Hue 1 4 B TemHoTre npu Temmepatype 4°C B
COOTBETCTBUHU C METOJOM, OIMKMcaHHBIM Wahl-
berg (1998).

Jns naenTndrukannu HepBHBIX CTPYKTYD,
colleprKallnX CHHTAa3y OKchaa a3zora — (ep-
MEHT cuHTe3a okcuaa azora (NO-cuHTazy),
ncnoib3oBan HAJI®H (HUKOTHHAMUIAICHIH-
IuHyKIeoTuadocdar, BocCTaHOBIEHHAs (Hop-
Ma)-nuadopasueiii (HAJIOH-1) rucroxumu-
4yecKUi MeToJ. MeToJl OCHOBaH Ha omnpeese-
Hun ¢pepmenta HAJIOH-nmadopassl, n3Bect-
HOTO Kak Mapkép NO-cHHTa3bl, COTJIACHO CTaH-
naptaoi Mmetoauke (Hope, Vincent, 1989).

Jlokanmu3anuio cepoTOHHHEPrudecKux (5-
HT-eprudecknx) HEpBHBIX CTPYKTYp OIpene-
JISUTA UMMYHOIIUTOXUMHYECKH B COOTBETCTBUH
¢ metogom Coons et al. (1955). OkpamuBanue
MIPOBOJIMIINA Ha KPHOCTATHBIX CPe3axX U TOTAJb-
HBIX IpenapaTtax. Cpe3sl HHKYOHpOBaJH B TIEp-
BH4HOH aHTHCHIBOpOTKE (Incstar, USA, B pas-
Begennu 1:500) 48 1 mpu remnepatype 4°C; Bo
BropuuHoi anTHCEBOpoTke (TRITC, DAKO, B
pa3Benennu 1:30) mpenapaTsl HHKYOHPOBAIH B
Te4yeHue 3 d.

Jst conoctasnennst HAJI®OH-1 cTpykTyp,
CTPYKTYP, COIEPKAIINX CEPOTOHNH, U MBITIICY-
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HBIX BOJIOKOH OBLIIO TIPOBEJIEHO TPOHHOE OKpa-
mmBanue cpe3o: HAJIOH-nuadopasubim ru-
CTOXMMHYECKHM METOJOM, 3aTeM MMMYHOIH-
TOXMMUYECKOE OKpaIIMBaHUE HA CEPOTOHHH U
OKpacKa MBIIIEYHBIX BOJIOKOH C HCIOJIb30Ba-
uueM TRITC-meuenHoro dammonuna.

[Tpenapatsl KcciieI0Ba M C HOMOUIBIO KOH-
(hOKaJIBHOTO CKAaHMPYIOIIETO JIA3€PHOTO MHK-
pockorma Leica TCS 4D, coenunenHoro ¢ ¢ay-
OpecLEeHTHBIM MUKpockonioM Leitz Aristoplan,
a TaKKe MUKpockora Axiostar plus, Zeiss.

Pesyabrarsl

Allocreadium isoporum. Myckynarypa
CTCHKH TeNa A. isoporum TpeacTaBiIeHa TPeMs
CJIOSIMH MBIILICYHBIX BOJIOKOH: HAPYKHBIM KOJIb-
LIEBBIM, TIPOMEKYTOYHBIM ITPOIOIBHBIM, A TaK-
JKE€ CIIOEM BHYTPEHHMX JMArOHAIbHBIX BOJIO-
koH (puc. 1A). KonbpleBbie BOJOKHA OPHEHTH-
POBAaHBI B OCHOBHOM IOJ NPSMBIM YIIIOM K
MIPOIOIILHOM ocu Tea. OHH SABJISIOTCS CAMBIMU
TOHKMMH 1 MHOTOYHMCIICHHBIMH, PACTIOJIOKECHEI
qamie Apyrux. [IpomosibHble BOJIOKHA HMEIOT
OOJTBIIYIO TOJINHY, Y€M KOJIbIIEBBIE, i PACIIO-
JIOXKEHBI pexe. ToncThie InaroHaIbHbIE BOIOK-
Ha PACHOJIATAIOTCS MapaMu U MepeceKaroTcs
nox yriiom 120-150°.

MorHo pa3BuTas MycKyJaTrypa poTOBOH 1
OpIOIIHON IPUCOCOK NPEICTABICHA TPEMS TH-
MaMH MBIIICYHBIX BOJOKOH: pajnaIbHBIMHU,
KOJIBIIEBBIMH U IPOA0JIEHBIME. KOITbIIEBEIE BO-
JIOKHA 00pa3yloT BHEIIHWH MBIIICYHBIA CIIOH
CTCHKHU TIPHCOCKH, 0] HUMH DPacroiaraercs
TOHKHH CJIOH POJOIBHBIX BOJIOKOH, painalib-
HBIC BOJIOKHA IPOXOAT OT BHY TPEHHEH K BHEIII-
Hel creHke mpucocku. OT CTEHKH Tela K Oprom-
HOMW MPHUCOCKE C YETHIPEX CTOPOH HIAYT ITy4KH
MBIIIEYHBIX BOJIOKOH (puc. 1B). Myckynucras
TJIOTKA UMEET MIapooOpazHyto GOopMy U BKIFO-
YaeT J[Ba CJIOSI MBIIICYHBIX BOJIOKOH: XOPOIIO
Pa3BUTHIN paAHalIbHBIN CIIOM U KOJIbLIEBOH CIIOM
(puc. 1C). Ha rpanuiie poTOBOI NMPHUCOCKH H
npedapruHKCca IMEETCS Cy>KeHUE THIIA COUHKTE-
pa, OrpaHUYEHHOE KOJIbIIEBBIMH BOJIOKHAMH.
[MumeBoa uMeer pa3BUTBHIA MBILLIECYHBIM CIIOM,
MIPE/ICTABJICHHBIN XOPOIIO BBIPAKEHHBIMU Ha-
PY’KHBIMH ITPOIOTBHBIMH M BHY TPEHHUMH KOJIb-
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LIEBbIMU BOJIOKHAMU. BeTBY KkullleyHUKa B paii-
OHe OHdypKaluu u 10 U3ruda B KayaaJbHOM
HAaIpaBJICHUH TAK)KE UMEIOT /IBA MBIIIIEYHBIX CIIOS
— MEHee Pa3BUTHII Hapy>KHBII IPOJIOIBHBIN 1
BHYTPEHHMI KOJIbLIEBOM. B 1esioM, Myckyiaty-
pa KUIIeYHNKA CTAHOBUTCS] MEHEe BBIPAKEHHOI
10 Mepe yJaJIeHusI OT MecTa OudypKaruu.

B nonoBoii cucreme A. isoporum Mblied-
HBIH CI10# HanboJiee CUITLHO Pa3BUT B 00J1aCTH
€€ JUCTAJIBHBIX OTAENOB. J{MCTaNbHBIA OTIEN
MaTKH — MeETpaTepM, a TakXKe IHCTalbHbIC
OT/EJIbl MY’KCKOM IOJIOBOM CHCTEMBI UMEIOT
TOJICTYIO MBIIIEYHYIO CTEHKY, COCTOSILYIO U3
XOPOIIO PAa3BUTOTO KOJBIEBOTO CI0S U MEHEE
MOIIHOTO IpozaonbHoro cinost (puc. 1D). Koib-
LIEBbIE€ U IPOJOJIbHBIE MBIIICYHbIC BOJOKHA
OKPY>Kal0T IT0JIOBOE OTBEPCTHE, OTKPhIBAOIIIC-
ecs MmenuaHHo. OOTHI MMeEET YTONIIIEHHYIO
MBIIIEYHYIO CTE€HKY, COCTOSIIYIO U3 KOJIbLe-
BBIX M ITPO/IOJIbHBIX MBIIIIEYHBIX BOJIOKOH. [Tpo-
KCHMAJbHBIE OTJEJbl OJIOBOI CUCTEMBI NMe-
10T TOHKYIO MBIIIEYHYIO CTEHKY, COCTOSIIYIO
MIPEUMYIIECTBEHHO U3 KOJBIIEBBIX BOJOKOH.

[TpuuccnenoBanun NO-eprudeckux CTpyk-
Typ y A. isoporum obnapyxeno, uro HAJIOH-
JmradopasHas peakiys BBISBISIETCS 10 OOKam
IJIOTKH, Ha YPOBHE BEpXHEHl ee dacTy, T.e. B
obnactu nepedpanbHbIX TaHrmeB (puc. 1E).
NO-epruueckue BOJOKHA BUTHBI B OTXOISAIINX
OT 1iepeOpabHBIX TaHTJIHEB IPOJOIBHBIX He-
PBHBIX CTBOJIaX, KOTOPBIE MPOCIEKUBAIOTCS Ha
cpesax Jio YpOBHs OpIONIHOI mpucocku. B nu-
CTaJILHOW YacTH Tejla Mapa3uTa MOJIOKUTENb-
HOE OKpallliBaHKe PO/I0JIbHBIX HEPBHBIX CTBO-
JIOB He BbIsBIEHO. Crennpuyuecky OKparieH-
HBIE BOJIOKHA OTMEYEHbI MEXTY paJHaIbHbIMU
MBIIICYHBIMU BOJIOKHAMH OpIOIIHOW M POTO-
BOM mprcocok B cyorerymente. [Tomumo ato-
ro, CpeIy MBIIIEYHBIX BOJOKOH POTOBOH H
OpIOIIHON MPHUCOCOK, a TAKKE INIOTKU OOHapy-
JKEHBI HECKOJIBKO PaJHaIbHO PACTIONI0KEHHBIX
CTPYKTYpP, UMEIOIIMX TOJIOKUTEIBHYIO peak-
nuto Ha HAJI®H-nuadopasy (puc. 1F). Peak-
st HaOumrojaach Takyke B BOJIOKHAX, PacIio-
JIOKEHHBIX BOJIM3H OPIOIIHON MPHCOCKH.

CunbHOE OJIOKUTETBbHOE OKPALTMBAHHUE HA
HAJI®H-nunadopasy oOHapyKeHO B AUCTAIb-
HBIX U MPOKCUMAIBHBIX OTJENIaX MYXCKOH U
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YKEHCKOH I10JI0BOM CUCTEMBbI: B MBIIIIEYHOM CTEH-
KE CeMSIM3BEpraTeIbHOrO KaHala, a TakXkKe B
MIPOCTATUYECKUX JKene3ax. VIHTeHCHBHOE OK-
pallMBaHNe HAWJEHO TaKXK€e BJI0OJIb MBIIIICUYHBIX
BOJIOKOH TJIOTKH, MUIIEBOJIA M KHIICYHUKA.

IIpu nccrnenoBaHNM CEPOTOHUHEPTUUECKUX
(5-HT-epruueckrx) HEpPBHBIX CTPYKTYp KpyI-
Hble Ounossipubie 5-HT-nMMyHOpeakTHBHBIC
HEHPOHBI U HEPBHBIC BOJIOKHA BBISBIICHBI B 00-
JIACTH PACHOJIOKEHHS IepeOpalIbHBIX TaHIJIN-
eB. CepOoTOHHHEPrHUECKUe HEHPOHBI OBLIH OT-
MEUEHBI TAK)KE B MPOJIOIBHBIX HEPBHBIX CTBO-
nax. Heckonbko 6unossipubix S-HT-ummyHo-
PEaKTUBHBIX HEHPOHOB M BOJIOKOH HaNICHO
BOJIM3H POTOBOI U OPIONIHON MPUCOCOK (pHC.
1G). Kpome Toro, ceTh TOHKHX HEPBHBIX BOJIO-
KOH 0OHapy»KeHa B TOJIIIE MyCKYJIaTypbl 00enx
MIPUCOCOK, a TAK)Ke TJIOTKH.

WurencuHas peakuus Ha 5S-HT naOmona-
Jlach BOJIM3U AUCTAIBHBIX OTJENIOB PEIPOAYK-
TuBHOM cuctemsl (puc. 1H). B Bepxnux otne-
JlaX KaK MY’KCKOM, Tak M >KEHCKOW IOJIOBOM
CHUCTEMbI MHOTIa MOXHO ObuUTO BHACTh S-HT-
HMMMYHOPEAKTUBHBIE BOJIOKHA.

Paramphistomum cervi. MyckynaTypa cTeH-
KU Tena P. cervi XopoIIo pa3BUTa U NMpe/ICTaB-
JICHA HAPY>KHBIMU TOHKAMH KOJIBIICBBIMHU, 00-
Jiee TOJCTBIMU MPOJOJIbHBIMU U BHYTPEHHUMHU
JIMaroHajJbHBIMU BOJIOKHaMH (puc. 2A).

PoToBast u OproiiHasi MPUCOCKH PACIIOJIO-
KEHBl TEPMUHAJIBHO Ha NPOTHUBOIOJIOXKHBIX
KOHI[ax Tena. OHU UMEIOT Pa3BUTYIO MyCKYyJIa-
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TYpy U COCTOAT U3 TOHKOTO CJI0S MPOIOJIBHBIX
1 KOJIBLIEBBIX BOJIOKOH, a TAK)K€ MHOTOYHUCIICH-
HBIX paAuaiIbHBIX MblIIL. KpoMme Toro, B ToIIe
MYCKYJaTypbl POTOBOH MPHUCOCKU OTMEYEHBI
KPYIHBIE ITyYKH TPOJOIBHBIX MBIIICUYHBIX BO-
JIOKOH, PacIOJIOKEHHbIE CHUMMETPUYHO C JIBYX
CTOPOH I10 KpasiM BHYTPEHHEH MOJIOCTH ITPUCOC-
ku. C IByX CTOPOH POTOBOII 1111 BBISBIISIOTCS
TaKKe MOITYKOJIbLIEBbIE BOJIOKHA (pHC. 2B).

OT pOTOBO#l M OPIOIIHOW MPUCOCOK C Ha-
PYKHOH CTOPOHBI OTXOAST TOJICTHIE ITyYKH
MBIIIEYHBIX BOJIOKOH. MBIIlIEYHasi CTEHKa M-
IIEBOJIa U KHIIEYHBIX CTBOJIOB IPEACTABICHA
BHYTPEHHHMM KOJIBIICBBIM W HapyXXHBIM ITpO-
JIOJIbHBIM CJIOSIMH BOJIOKOH.

[TosoBoe oTBEpCTHE JIEKUT IPOTUB OUYP-
KalK KunieyHoi tpyOku. IlosoBoit cocouek
MOYTH LIETTMKOM COCTOMT U3 MBIIII], CHHYC OK-
PY’KEH CIelaIbHBIM CyOKY THKYJISIPHBIM yTOJI-
nieHneM. MaTka 1 ceMsiu3BepraTenbHbIN KaHal
HUMEIOT TOJCTYIO MBIIIEUHYIO CTEHKY, 00pa3o-
BaHHYIO KOJIbLIEBBIMH M TIPOJIOJIEHBIMH MbIIIIECY-
HBIMHU BoJIokHaMHU. CHapy’ku MaTKa U CeMsIu3-
BepraTelbHbIN KaHall, BXOJSIIHE B COCTaB CIO-
COOHOTO K BBIISYMBAHUIO IT0JOBOTO COCOUKA,
MOKPBITHl HECKOJBKUMHU CIIOSIMH KOJIBIIEBOM
MyckyJaatypsl. [1o10Bo# cocouek pacoiaokeH
B IIOJIOBOM CHHYCE, UMEIOIIEM KOJIbIEBBIEC U
paauanbHble MblleuHbIe BoJIokHA (puc. 2C).

HAJI®H-nuadopasnas peaxuus, cCBUieC-
TenbCTBYIOMasg o0 Hanuuuu NO-epruyeckux
CTPYKTYyp, HaOJIIOAAeTCs B TMAPHBIX CHMMET-

Puc. 1. HepBHas u Mpimeunas cucrema Allocreadium isoporum Looss, 1894.

A — MyCcKyJaTypa CTeHKH Tela: KoJbleBbIe (¢), mpononbHble (1) u auaroHansHbie (d) MBIIICUHEIE BOJIOKHA (CTPEIIKH);
B — nmaronanbHble BOJIOKHA (d) M Iy4YKH HPOTOJIBHBIX BOJOKOH (CTpENKH) B 00JacTH OpromHoil mpucocku; C —
MYCKyJIaTypa POTOBOH IPHCOCKH (0s) U IIIOTKH (ph); pagmanbHbIe MBIICUHBIE BOJIOKHA (1); D — Kombessle (¢) u
npoosbHELe (1) Mbleynsle BookHa MaTky; E — mapasie NO-eprudeckue 21eMeHTHI(g) o 60kaM rtoTku (ph), BUIHO
Taroke nonoxutensnoe HAJIOH-mnadopasHoe okpamnBaHue MexXly MBIIICYHBIME BOJIOKHAMH TIIOTKU(CTpenka); F —
HAJI®H-11 okpaleHHbI€ 3JIEMEHTHI B TOJILE MYCKYJIATypbl poTOBOM npucocku (cTpenkn); G — S-HT-ummyHopeakTus-
HBII OUIIOJIIPHBIN HEHPOH U BOJIOKHA (N) B 00JIaCTH POTOBOM PHCOCKH, BOJIOKHA B TOJIIE MyCKyJIaTypsl (cTpeinka); H
— 5-HT-nMMyHOpeaKTHUBHBIE JIEMEHTH B 00xacTu monoBoil Oypesl. A-C, E — npognomsusre cpess; D, F-H —
nonepevnsie cpesbl. Macmrad: A, D — 30 mxm; B, C, E-H — 100 Mkm.

Fig. 1. Nervous and muscular system of Allocreadium isoporum Looss, 1894.

A — the musculature of the body wall: circular (c), longitudinal (1) and diagonal (d) muscle fibers (arrows); B — diagonal
fibers (d) and longitudinal fibers (arrows) connected to the ventral sucker; C — the musculature of oral sucker (os) and
pharynx (ph); radial muscle fibers (r); D — circular (c) and longitudinal (1) muscle fibers of the uterus; E — two NO-
ergic elements (g) surrounded the pharynx (ph), the pattern of NADPH-d staining between the muscle fibers of pharynx
(arrow); F — NADPH-d staining between the muscle fibers of oral sucker (arrows); G — 5-HT-IR bipolar neurons (n)
and fibers close to oral sucker, between the muscle fibers of oral sucker (arrow); H — 5-HT-IR patterns in the cirrus sack.
A—C, E — longitudinal section; D, F-H — transversal section. Scale bars: A, D — 30 um; B, C, E-H — 100 um.
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PUYHBIX 00pa30BaHUSX, JISKAIIUX MO OOKam
npedapuHKca, y OCHOBaHUSI POTOBOM TPUCOC-
KH, 4TO COOTBETCTBYET PACIOI0KEHHIO LIeped-
palibHBIX TaHMeB (puc. 2D).

CTpYKTypBI C OJIOKUTEIHHOHN peaKkiuen Ha
HAJI®H-nnadopazy Obliin OTMEUEHBI TAKKE B
TOJIIIE MYCKYJaTypbl POTOBOH M OpIONIHOM
nipucocok (puc. 2E). Bomu3u OpromHol npu-
cocku BbisiBiaeHsl HAJIOH-1 nonoxurenbHbIe
BoJsiokHa. Kpome Toro, crienuduyeckoe okpa-
ITMBaHKE HAOJII01aJI0Ch HETTOCPEICTBEHHO MEXK-
Jly MBIILICYHBIMH BOJIOKHAMH POTOBOM M OpIOILI-
HOW TIPUCOCOK M IHUILEBO/A, BOJIM3H MBbIIICY-
HBIX BOJIOKOH CTeHKH Tena (puc. 2D). Heckoub-
KO MOJI0KUTENTbHO OKPAIICHHBIX CTPYKTYP MOXK-
HO OBUIO BUJIETH BOJIM3U MHUILEBO/IA.

HAJI®H-nnadopasHoe okpammBaHue OT-
MEYEHO B AMCTAIBHBIX OTJeNIaX MOJIOBOH CHC-
tembl. [Tonoxwurensras HAJIOH-nuadopasHas
peakuusi BBISIBIICHA MEXIy MBIIICYHBIMU BO-
JIOKHAMH TIOJIOBBIX BBIBOJHBIX NPOTOKOB —
CeMsU3BepraTesIbHOro KaHaua U MaTKHy, a Tak-
e B IIPOCTATHYECKUX kene3ax. [Tomoxurens-
HO OKpallleHHbIE CTPYKTYPbl 00HAPYKEHbI BOJIU-
31 CTEHKH MaTKH, a TAKXKE B TOJIIIIE MyCKYyJaTy-
pHI mosioBoro cocouka (puc. 2F).

XapakTepHoe 3eJICHOE CBEUEHHE, CBU/IETEIIb-
CTBYIOIIEE O HAIMYUU CEPOTOHMHEPTHMYECKUX
HEPBHBIX AJIEMEHTOB, HAOJIIOAAIOCh Y OCHOBA-
HUSI POTOBOW TIPHCOCKH B 00JIACTH PACIIOIOKE-
HUs nepedpanbHbIX ranrmes (puc. 2G). OTxo-
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JISIIHE OT OKOJIOTJIOTOYHOT'O HEPBHOTO KOJIbIIA
MIPOI0IbHBIE HEPBHBIE CTBOJIBI TAKMKE COAEPIKAT
CEepOTOHUHEpPrUYeCcKue HepBHBIE BoJOKHA. Kpo-
Me Toro, S-HT-ummyHOpeakTUBHBIE JIEMEHTBI
BBISIBJICHBI B ITOTIEPEYHBIX KOMUCCYPaX, CBSI3bI-
BAaIOIIUX MPOAOJIbHBIE HEPBHBIE CTBOJIBI.
CepoTOHUHEPTUYECKUE KIETKU M BOJIOKHA
HalJIeHbl B TOJIIE MYCKYJIaTypbl pOTOBOW U
OpromHoii npucocok (puc. 2H). 5-HT-ummy-
HOPCAKTUBHBIC HJIEMCHTHI U BOJIOKHA OOHApY-
SKEHBI BOJIM3M CTEHKHM MATKH M JIMCTAIBHBIX
OT/IETIOB MYKCKOH TIOJIOBOI CUCTEMBI.

Oo6cy:xnenue

Opranuzanuusi MbIIIEYHON cUCTEMBl A.
isoporum m P. cervi B 1IeIOM COOTBETCTBYET
TUIIMYHOM CXeMe CTPOEHUS MyCKYJIaTyphl Tpe-
Mato ("amaktronos, [1o6poBoibckuii, 1998;
Halton, Maule, 2003 u ip.). [To nanasM SActpe-
60Boit (2005), crenka Tena Tpemaronsl Gastro-
thylax crumenifer conep>XuT HE TPH, KaK Y MHO-
THX ONHCAHHBIX B TOM OTHOLICHUH TPEMATOI,
a YeThIpe MBIIIEYHBIX CJI0s (KONIbLEBOH, Ha-
PYKHBII TPOAOIBHBINA, TUaroHalbHbINA, BHYT-
PEHHHU TPOMONBHBIN), TIPH ITOM HAPYKHBIH
MIPOJIOIIBHBIH CJIOH yCTYIAET IO TOJIIIMHE BHY T-
perHeMy. Panee mogoOHOe HETHITMYHOE CTPOE-
HHE CTCHKH TeJIa OTMEYAJIOCh TAKXKE y IPYyTroro
mpencTaBuTeNs cemeiicTBa Paramphistomati-
dae —Diplodiscus subclavatus(cm. Slctpedos,

Puc. 2. HepBHas u mbleuHas cucrema Paramphistomum cervi Zeder, 1790.

A — xonbuessie (¢), npononbhbie (1) n quaroHanbHbie (d) MbIIICUYHBIE BOJIOKHA CTEHKH Tena; B — paanansHbie (T)
MBIIICYHBIC BOJIOKHA POTOBOU MIPUCOCKHU, KPYIHBIC ITyYKU IPOJONBHBIX MBIIICYHBIX BOJTOKOH (CTpPEIKa), MOTyKOIbIIe-
Bble BOJIOKHA (s¢); C — MyCKyJaTypa JUCTaIbHBIX OT/EJIOB IOJIOBOM cHCTeMbl; mpoaonbHbie (1) u KonbeBbie (¢)
MBIIIEYHBIE BOJIOKHA 110JI0BOT0 cocouka; D — HA JIOH-1 okpaliieHHbIe CTPYKTYPbl y OCHOBaHMS POTOBOM IPHCOCKH (&)
B MECTE PacIoOKEHUS LepeOpanbHbIX TaHTJINEB, MEKAY MBIIICYHBIMU BOJIOKHaMHU prcockH (ctpenka); E—HAJIDOH-
J1 TIOJIOXKHUTENIBHBIC CTPYKTYPBI B TOJIIIE pOTOBO# npucocku (crpenku); F — HAJIOH-x1 nonoxurenbHbie CTPYKTYphI B
00J1aCTH JUCTATBHBIX OTIEIOB 10JIOBOH cucteMmbl; G — S-HT-uMMyHOpEakTHBHBIC 3JIEMEHTHI B IiepeOpaibHBIX
TaHIIUX (CTpelika) (0S — pOToBas MPUCOCKa, es — nuieBon); H — 5-HT-eprudeckue sneMeHThI B OpIOLIHOM NpUcOcKe
(r— paaguanbHble MbleuHble BOIOKHA). D, E, G — npononsusie cpesbr; A— C, F, H — nonepeunsie cpe3sl. Macuirad:
A — 20mxMm; B, D, E — 100 mxMm; C, F, H — 50 mMxm.

Fig. 2. Nervous and muscular system of Paramphistomum cervi Zeder, 1790.

A — circular (c), longitudinal (1) and diagonal (d) muscle fibers of the body wall; B — radial (r) muscle fibers of the
oral sucker, large bands of longitudinal muscle fibers (arrows), semicircular fibers (sc); C — the musculature of the distal
part of reproductive system; longitudinal (1) and circular (c¢) muscle fibers of the genital sinus; D — NADPH-d staining
close to oral sucker (g), between the muscle fibers of the oral sucker (arrow); E—NADPH-d staining between the muscle
fibers of oral sucker (arrows); F — NADPH-d patterns close to the distal part of reproductive system; G — 5-HT-IR
patterns in cerebral ganglions (arrow) (os — oral sucker, es — esophagus); H — 5-HT-ergic patterns in the ventral sucker
(r — radial muscle fibers). D, E, G — longitudinal section; A — C, F, H — transversal section. Scale bars: A — 20 um;
B, D, E— 100 um; C, F, H — 50 um.
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1997). B Hamux wuccieqoBaHUsX I1Mog00HOe
CTPOCHHE CTEHKW Tejla Maputel P. cervi He
oOHapy»xeHo. B To xe Bpemst, ormeueHHoe y G.
crumenifer cnaboe pa3BUTHE JOPCOBEHTPAIb-
HbBIX MBIIICYHBIX BOJIOKOH, pacCllOJIOKCHHBIX B
OCHOBHOM JIaTePAIILHO, TOTBEPIKAACTCS U JUIsI
P. cervi.

MoriHo pa3BuTas MycKyJaTrypa poTOBOH 1
OpIONIHON TPUCOCKH P. cervi TpencTaBlicHA
TPEeMsI CIIOSIMH MBIIIICYHBIX BOJIOKOH: Palualib-
HBIMHU, KOJBUCBBIMHA U MPOAOJbHBIMU, YTO CO-
IJIACYeTCsl ¢ CYIIECTBYIOIMMHU CBEJCHUSIMH O
CTPOEHHH MYCKYJIATYpbhl IIPUCOCOK TPEMaTos
(Halton, Maule, 2003; Stewart et al., 2003;
Sebelova et al.,, 2004 u np.). B poroBoit u
OpromrHo# npucockax G. crumenifer Sictpedo-
Boi (2005) oTMeUeHbI IMarOHATLHBIE MBIIIIIBI,
a B POTOBOM MPHCOCKE HAMJICHBI elle U ToITy-
KoJiblieBbIe MbIIIbL. [To MHEHHUIO SIcTpeboBoit
(2005), 3TO MOXKET CBUACTEIBCTBOBATH 00 UX
YYaCTHH B aKTUBHOM IMUTAHUU MApUTHI, YTO
OBLJIO TOATBEPXKICHO B OTHONICHUH APYTUX
npezacraBuTenell cemeilicta Paramphistoma-
tidae (cm. Halton, 1967). [Ipenmnonaraercs, 4to
JWaroHajJbHbIC€ MBIl YBECJINYUBAIOT Pa3HO-
o0pazue JBIKEHNH TPUCOCKH, TOT 1A KaK TTOJTy-
KOJIBIIEBBIC, IPUKPEIUISASACH K YIIIaM IICICBU/I-
HOMW POTOBOM ITOJIOCTH, CIIOCOOHBI H3rHOaTh ee
JopcaiibHO in BeHTpanbHo (Halton, 1967). Y
P. cervi Mbl Taxoke 00HAPYKWIH MOTYKOIIbIIE-
BbIE€ MBIIIII B TOJILIE MYCKYJIaTypbl pOTOBOM
MIPUCOCKH, @ TaK)Ke TOJCTBIC ITyYKH MPOJIOIb-
HBIX MBIIICYHBIX BOJIOKOH, PaCIOJIOKCHHBIC
CUMMETPHUYHO IO KpasiM BHYTPCHHEH OJIOCTH
MIPUCOCKH.

Cornacao manubeiM Sctpebosoit (2005), y
G. crumenifer BHyTPEHHSISI CTEHKA MPUCOCKU
(bopMupyeTcs Hapy>KHBIMU TPOIOJTLHBIMHU MBI-
IICYHBIMU BOJIOKHAMH, I10JT KOTOPBIMU HAaXO-
JIUTCS CIION KOJIBLIEBBIX MBI, Takoe jke pac-
IT0JIO’KCHUEC MBIIIICYHBIX CJIOCB BBISIBJICHO HAMU
y P. cervi.

ITo Hamum JaHHBIM, MYCKYJIaTypa n1uuicBa-
PUTEITBHON CHCTEMBI (THUIIEBOA ¥ KHIICUHBIX
CTBOJIOB) HMCCJICZIOBAHHBIX TPEMATOJ| COCTOMT
U3 HApYKHOTO TPOJOJIBHOTO ¥ BHYTPEHHETO
KOJIBLIEBOTI'O CJIOS MBIIIICYHBIX BOJIOKOH. KpOMe
TOTO, B IVIOTKE A. iSOporum OTMEYEH CIIoN pa-
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JTHAITbHBIX MBIIICYHBIX BOJIOKOH. DTH CBEICHUS
OTJIMYAIOTCS OT JaHHBIX Mair et al. (2000),
NOJTyYeHHBIX ISl Schistosoma mansoni, co-
IJIACHO KOTOPBIM CTCHKA KHIICYHBIX CTBOJIOB
COCTOUT TOJIBKO M3 OJIHOTO CJIOSI MBIIIEYHBIX
BOJIOKOH — KOJIbIIEBOTO. B TO ke Bpems,
Sebelova et al. (2004) Taxke ykas3bIBalOT Ha
HAJIMYKME JBYX CJIOCB MBIIICYHBIX BOJOKOH B
CTeHKE KHUIICYHBIX CTBOJIOB y Echinostoma
caproni.

W3BecTHO, 4TO pa3BUTAast MyCKyJIaTypa IUC-
TAJIBHBIX OTJEJIOB PENPOIyKTUBHONW CHCTEMBI
TpPEMaTo/l UrpaeT BaKHYIO POJIb B Ipoleccax
OIUTOIOTBOpEHUsT U BbiieicHus suil (Halton,
Maule, 2003). CBeieHUsI O HATUYUU MBIIICY-
HBIX 3JICMCHTOB B IUCTAJILHBIX OT/IEIaX PEIpo-
IyKTUBHOW cucCTeMbl A. isoporum u P. cervi
COIJIACYIOTCS C TEM, YTO M3BECTHO ISl IPYTUX
tpemaron (Mair et al., 1998, 2000; Sebelova et
al., 2004). Hamm uccriegoBanusi, mpoBeIcHHbIC
Ha P. cervi, monTBepkaaoT naHHbie Sctpedo-
Boit (2005) 0 HaMTUYMU paTUAIBHBIX MBIIICY-
HBIX BOJIOKOH B MYCKYJIaTyp€ [0JI0BOT0 COCOY-
kay G. crumenifer.

AHasu3 oIy YeHHbBIX HAMH Pe3yJIbTaToB I10-
Kazai, 4to y A. isoporum u P. cervi cnienuu-
YeCKOe OKpalliBaHKUE, CBUCTEIBCTBYIOIIEE O
HAJIMYUH HUTPOKCUIACPTHYCCKUX CTPYKTYP, Ha-
0Jr0/1a710Ch B LIEHTPAJIBLHBIX OT/IENIaX HEPBHOU
CHCTEMBI: LIepeOpaTbHBIX TAHIJIMSX U CBSI3bIBA-
IOIIeH MX KOMHUCCYpE, MPOIOJIbHBIX HEPBHBIX
CTBOJIaX. DTH JaHHBIE COOTBETCTBYIOT HEMHO-
TOYKCIICHHBIM CBEICHUSAM, UMCIOIIUMCS IS
JIPYyTUX BUJOB TPEMaroJ, a UMEeHHO: Fasciola
hepatica w Fasciolopses busci (Gustafsson et
al., 2001; Tandon et al., 2001).

Hawm He yanock 00HapyKuTh crieruduyec-
koro okparmBanus Ha HAJ[OH-nuadopasy B
HEPBHBIX CTBOJIAX, PACTIOIOKCHHBIX B IUCTAITb-
HOW 4YacTH Tejla MCCIIeIOBAHHBIX Napa3hTOB.
OToT (hakT OBUT OTMEUEH U IPYTUMH aBTOpaMHU
IIPY UCCIIEIOBAaHUH TpEeMaToabl E. caproni (cM.
Sebelova et al., 2004).

JlaHHBIE JUTEpATypBl CBUJIETEIBCTBYIOT O
TOM, uTO y Tpemaron F. hepatica w F. busci
BOJIM3U MYCKYJIaTypbl CTEHKH Tella PacIiolio-
JKEHbl MHOTOYHCJICHHBIE Pa3BETBIICHHBIC BO-
JIOKHa, JIEMOHCTPUPYIOIIHE PEaKUHI0 Ha
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HAJI®H-nuadopa3sy, koTopsie 00pas3yror cyo-
TeryMeHTajJbHoe HepBHOe cruiereHue (Gustafs-
son et al., 2001; Tandon et al., 2001). Hamm
HCCIIEIOBAaHMS TAKXKe IMOKa3aIy HaJIM4YHe CIie-
IU(HUYECKN OKPALICHHBIX BOJIOKOH B CyOTery-
MeHTe Y A. isoporum u P. cervi. Mo>xxHO nipe-
MOJ0KUTh, 4To NO-epriuueckue HepBHbIE CTPYK-
TYpBl MOTYT MT'PaTh POJIb B PETYJISALUHN aKTHB-
HOCTH MYCKYJIaTypbI B CTEHKE TeJIa HCCIIEye-
MBIX TeJIBMHHTOB. B 1osb3y aToro npenrmoso-
KEHHS TOBOPST NaHHbIC 0 BausHUN NO-epru-
YCCKUX BECUICCTB HAa IBUT'aTCJIbHYI0O AKTUBHOCTDb
uecros. Tak, nHkyOanus pparMeHToB CTPOOH-
nbl Triaenophorus nodulosus B pacTBope JT0HO-
pa OKcHJa a30Ta — HHUTPONPYCCHJE HATPHS
(SNP), BBI3BIBaJa CTATHCTHYECKH JIOCTOBEP-
HOE W3MEHEHHE I[apaMeTpOB JBHraTEebHOU
akTUBHOCTH mapas3uTta. Jlobasnenue SNP mpu-
BOJWIO K YBEJIMUYCHHIO CPEIHEro 3HAYeHMs
MBIIIIEYHOTr0 TOHYca. Kpome Toro, npu Bo3ieii-
CTBUM JIOHOpa OKCHJa a30Ta HaOJI0aanoch
yMeHbIIIeHUE repruoa GuOpHIUISIUN 1 yMEHb-
LIEHUE aMIUIUTYAbl COKPAILIEHUs MYCKYJIaTy-
pbl. BoznelicTBue Ha nepuCcTaIbTUYECKUE BOJI-
HbI BbIpaXaJIOCh B YBCJIMYCHUU N€pHUOJa U B
YMEHBILICHUU aMIUTUTY bl cokpamieHui (Toi-
cTeHKOoB, 2006).

VY nccre0BaHHBIX HAMH TPEMaTo]1 00Hapy-
xeHbl NO-epruueckue BOJIOKHA, HAYIIHE K
opraHam npukperuienus. Peaxius na HAJIOH-
nuadopasy BBIABICHA TAaKXKE B PaaudalbHON
MYCKYJIaType POTOBOH M OPIOIIHOI MPHUCOCOK.
OTH TaHHBIE MOT'YT CBUJICTEJILCTBOBATH B IIOJIB3Y
TOr0, YTO OKCHJ] a30Ta IPHHUMAET y4acTHE B
pEryJIsIuu aKTUBHOCTU MYCKYJIaTyPbl OPraHOB
npukpemieHus: rpemarton. Cnenuduueckoe
oxpaiuBanue Ha HAJI®H-n1 Obiio oT™MeueHo
MEXJly MBIIICYHBIMU BOJIOKHAMH IPHCOCOK
TaKkxke yAzygia luciivn Haplometra cylindracea
(cm. Tepenuna, 'ycradcecon, 2003), F. hepatica
(cm. Gustafsson et al., 2001), Diplostomum
chromatophorum (cMm. Terenina, Gustafsson,
2002), uTo coriacyercs ¢ HoJy4eHHbBIMU HAaMU
JITAaHHBIMHU.

VY nccrefoBaHHBIX HAMU TPEMATO/I B TOJIIIIE
MYCKYJIaTypbl POTOBOH 1 OPIOLTHOM PUCOCOK
00HapyKEHbI CTPYKTYPBI, HIMEIOIINE TTOJIOKH-
tenpayo HAJI®H-nuadopasnyro peakiuto. B
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Opro1HOI M pOoTOBOI mpucockax F. hepatica
TaK)KE BBISBIICHBI KPYITHBIC HEPBHBIC KIICTKH,
nmerorne HAJIOH-anadopasuyro peaxiuto,
KOTOpBIE MOTYT IPUHUMATh Y4acCTHE B PETYJIsI-
I[UU YyBCTBHUTCIBHON M JBUTATEIIbHON (DyHK-
uu npucocku (Gustafsson et al., 2001). O6pa-
IIAIOT Ha ce0sl BHUMAHUE TaK)Ke KPYITHbIE pa3-
MepBbI 3TUX KJIETOK, CPABHUMBIE C pa3Mepamu
HEHPOHOB 1epeOpaIbHBIX TaHTIHEB, OOJbIIAs
BaprabeIbHOCTh UX pa3MEPOB, a TAK)KE UX 3Ha-
YHUTENIFHOE KOJIMYECTBO B MYCKYJIAType IPHCO-
cok y F. hepatica (cm. Gustafsson et al., 2001).
[To-Bumumomy, ogHoi n3 pynkuuit NO-ep-
THYECKUX CTPYKTYP, 0OHAPY>KEHHBIX B CTCHKE
MUIIEBAPUTEIEHBIX OPTaHOB U B MOJOBOMU CHC-
TEME HMCCIICIOBAHHBIX TPEMATO/I, MOXKET OBITH
peryJsisiiusi aKTUBHOCTH MBIIICYHBIX BOJIOKOH
JIaHHBIX opraHoB. CoriacHO JaHHBIM JIHTEpa-
Typbl, NO-epruueckue 3JeMeHTbl OTMEUCHBI B
tapunkce F. hepatica (cm. Gustafsson et al.,
2001), B HEpBHBIX KJIETKAX M BOJIOKHAX B 00J1a-
CTH CyMKH LIIppYca M HOJIOBOTO OTBEpCTHUs F.
buski (cm. Tandon et al., 2001), martke A. lucii
(cm. Tepenuna u I'ycradcecon, 2003). B Hamnx
uccienosanusix HA JI®OH-auadopasHoe okpa-
IIMBaHUE OOHAPY)KEHO B MBINICYHOH CTEHKE
MUIIEBO/A U BETBEH KUILICYHUKA Y TPEMATO A.
isoporum v P. cervi. IlonoxurenbHast peaxkius
BBISIBJIICTCS TAKOKE MEXKIY paJHaIbHBIMH MbI-
IIEYHBIMU BOJIOKHAMHU TJIOTKH Y A. isoporum.
Wutencusnoe HAJI®H-nuadopasHoe ok-
pamBaHue oOHapYKEHO HaMH B IUCTAIBHBIX
OT/IeTIaX MYKCKOW M )KEHCKOH MOJI0BOM CHCTe-
Mbl 4. isoporum u P. cervi. Y P. cervi, kpome
TOTO, B TOJIIIE MYCKYJIATYpPbI TIOJIOBOTO COCOY-
Ka BBISIBIICHO HECKOJIBKO MOJ0KUTEIBHO OKpa-
IIEHHBIX CTPYKTYp, KOTOpPbIE pacHojarainch
T10 TIEPUMETPY MBIIIIedHOT0 yToenus. [Tono-
JKUTEJIBHO OKpAIICHHBIC YJIEMEHTHI U BOJIOKHA
oOHapy»KeHbI BOJIM3M CTEHKH MaTKU U CEMSIH3-
BeprarenbHoro kanana. Kpome roro, HAJI®H-
JquadopasHas peakiysi OTMe4YeHa MEX/y Mbl-
IICYHBIMH BOJIOKHAMH IIOJIOBBIX BBIBOJIHBIX
MPOTOKOB, B MBIIICYHON CTEHKE CEMsN3BEepra-
TENILHOTO KaHaJla, B IPOCTATHYECKUX XKeje3ax y
Tpemaroi. B mpokcuMalbHBIX OTAeNax MysKc-
KOH M 5KEHCKOM MOJIOBO CUCTEMBI A. isoporum
u P. cervi taxke MoxxHO Obu10 Buieth HA JIOH-
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nadopaszHoe OKpalllMBaHUE OTAEIbHBIX Yac-
Teil CTEHKU PENPOAYKTHBHBIX OpraHoB. B cBsi-
31 C HALIMMU JIAHHBIMU O HAJIMYUH MBIIICUHBIX
9JIEMEHTOB B HAYAJIbHBIX OT/ENaX PErpoIyK-
TUBHON CHUCTEMBI, MOKHO IMPEANOJIO0XKUTD, YTO
NO-epruueckue 31eMeHTbl HEPBHON CHCTEMBbI
YYacTBYIOT B PEryJSILIUM UX COKPATUTEIbHOU
AKTHBHOCTH.

B HepBHOIT cHCTEMe HCCIIEI0BAHHBIX HAMU
TpeMaro,1 ObUTH BBISBJIEHBI CEPOTOHHHEPTHYEC-
KHe CTpyKTyphl. Kak u y Ipyrux uccienoBaH-
HbBIX B 9TOM OTHOLICHWHU PAa3JIMYHBIX IIPEACTaA-
Butenelr Tpemaron (Fairweather et al., 1987,
McKay et al., 1990; Gustafsson et al., 2001 u
np.), S-HT-epruyeckue HEpBHBIE HIEMEHTHI
HUMEIOTCSl Y UCCIIEIOBAHHBIX BHJOB B LEepe0-
palIbHBIX T'aHTIIHSX, IepeOpaIbHON KOMHUCCY-
pe, MPOoJIOJIbHBIX HEPBHBIX cTBOjJax. Ceporo-
HUH pacCMaTpPUBACTCS KaK BO30YKIArOIIHiA
HelipomeuaTop y TpemMaTo. Jloka3areibcTBOM
ATOMY CIIy’KaT CBEJICHUS O JICHCTBHH CEPOTO-
HUHEPTHYECKHUX BEIIECTB Ha AKTUBHOCTH MYC-
KyJaTypsl Tpemaroa. IlokazaHo, 4To ceporo-
HUH OKa3bIBACT CTUMYJIHUPYIOMIUN dPPEeKT Ha
MBIIICUHYIO0 aKTUBHOCTh y F. hepatica u Sch.
mansoni (Hillman, Senft, 1973; Tomosky et al.,
1974 u np.). MbI noka3zajin HAIMYUe CEPOTOHHU-
HEPruYeCKOi MHHEPBAIIMU MYCKYJIATyphl PO-
TOBOH M OPIOIIHON MPHCOCOK Y Tpemaroj A.
isoporum u P. cervi. InnepBanus 5-HT-epru-
YCCKMMHU BOJIOKHAMU MMPUKPEIIUTECIIbHBIX Opra-
HOB OblIa mokazaHa s F. hepatica (cMm.
Gustafssonetal.,2001),Parafasciolopsis fascio-
laemorpha (cm. Tepenunau I'ycradecon,2003),
H. cylindracea (cm. McKay et al., 1990) u
JIPYTUX TPEMATO]I. DTU JaHHBIE CBUJIETEIILCTBY-
0T O TOM, YTO CEPOTOHMHEPTHYECKUE HEPBHBIE
9JIEMEHTHI TIPUHUMAIOT YYaCTHE B PETyIISAIHN
AKTHBHOCTH MYCKYJIATYPbl IIPHUKPEITUTEIBHBIX
OpraHoB TPEMaToI.

CepOoTOHMHEPTHYECKHE BOJOKHA BBISIBIIE-
HBI HAMU B TJIOTKE y A. isoporum, BETBSIX KU-
mevHuka y A. isoporum, P. cervi. Kak mokassi-
BAIOT HAIIW U JINTEPATYPHbIE JaHHBIE, TH OT-
JICTbl THUIIEBAPUTEIILHON CHCTEMBI TPEMATOS
HMECIOT XOPOIIIO Pa3BUTYIO MYCKYJIATypy. MoXk-
HO MPCANOJJIO0XKUTE, YTO AKTUBHOCTH 3TOU MycC-
KyJIaTyphl, CIIOCOOCTBYIOIICH MPOIBUKCHUIO
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IMMUIIU B TUIICBAPUTEIIBHOM TPAKTE, OCYIICCTB-
ngercsa npu yvyactun 5-HT-epruueckux He-
PBHBIX 3JICMCHTOB.
CepOoTOHUH-UMMYHOPCAKTUBHBIC KJICTKH U
BOJIOKHa OOHAapy)KEHbI BOJIM3U TUCTATBHBIX
OTZIEJIOB PENPOLYKTUBHON CUCTEMBI y UCCIIE-
JOBAaHHBIX HaMH BHUJOB TPEMATOM. Paznmuuns
KacaJuCh YHCIIa U Pa3MEpPOB BBISBICHHBIX
CTPYKTYp. DTH CBEICHUS COTIACYIOTCSI C JIUTE-
paTypPHBIMH JaHHBIMH, COTJIACHO KOTOPBIM 5-
HT-epruueckue KaeTku U BOJIOKHA OTMEUYEHBI
BOJIM3H OPTaHOB MOJIOBOW CUCTEMBI y F. hepa-
tica, H. cylindracea, Bucephaloides gracile-
scens, E. caproni w np. (Fairweather et al.,
1987; McKay et al., 1990; Stewart et al., 2003;
Sebelova et al., 2004 u np.). OT0 roBOpuUT O
BO3MOXKHOM YYacCTHH CCPOTOHHHEPIHUYCCKUX
HEPBHBIX BOJIOKOH B PETrYJIALIMU MYCKYJIATyPbI
PENpOLYKTUBHOM CUCTEMBI Y TPEMATO/,.
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