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AHHOTaIUSA

B pabote mpuBomsATCS HaHHBIE O HATWMYWU U JIOKATU3allUM B HEPBHOU crUCTeMe
BO30OyauTeNsT AUKpolennosa, Dicrocoelium lanceatum CepOTOHUHEPTUYECKUX U
FMRFamunepruueckux ctpyktyp. C MOMOIIBI0 UMMYyHOLIMTOXUMUIECKOTO Me-
Toma M KOH(MOKAIBHOW CKAaHMPYIOIIeH JTa3epHON MUKPOCKOIMUU HCCIemryeMble
BeIlleCTBA OOHApPYXeHBl B LEHTPATbHBIX U TMepudepruIeckux OTAeTax HEepBHOM
CHUCTEMBI TIapa3nTa — B TOJIOBHBIX TAHTJINSIX, LIEHTPAJTLHON HEPBHOI KOMMUCCYPE,
TIPOIOJIbHBIX HEPBHBIX CTBOJIAX U TOTMEPEYHBIX KOMUCCYPAX, CBSI3BIBAIOIINX UX.
INokazana wHHepBalMs UMMYHOPEAKTUBHBIMU K CEPOTOHUHY W HEWUPOTENTUILY
HEePBHBIMU BOJIOKHAMU MYCKYJIATypbl TPUKPETTUTETbHBIX OPTAHOB TPEMATOI.
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HuH (5-HT), FMRFamun.
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Abstract

The work provides data on the presence and localization in the nervous system
of the causative agent of dicroceliosis, Dicrocoelium lanceatum serotonergic and
FMRFaminergic structures. Using the immunocytochemical method and confocal
scanning laser microscopy, the test substances were found in the central and
peripheral parts of the parasite's nervous system — in the head ganglia, the central
nervous commissure, the longitudinal nerve trunks and the transverse commissures
connecting them. The innervation of the nerve fibers of the attachment organs of
trematodes by immunoreactive to serotonin and neuropeptide is shown.

Trematode Dicrocoelium lanceatum (Stiles and Hassal, 1896) (Dicrocoeliidae) is the
causative agent of Dicroceliosis, a widespread helminthiasis of domestic and wild
animals. Dwelling in the bile ducts of the liver and in the gallbladder, dicroceliums
cause irreversible pathological changes in the host organism, chronic inflammation
of the bile ducts, cirrhosis of the liver, and metabolic processes in animals occur. As a
result of the disease, animals are depleted, their productivity decreases, growth and
development lag, and the nutritional and caloric value of meat decrease.

In the cycle of development of the causative agent of dicroceliasis, the intermediate
hosts are land mollusks, while the additional hosts are ants. The eggs of the parasite
along with the bile enter the host intestine, and then with the feces into the external
environment. Mollusks swallow eggs, miracidia come out from the eggs in the
intestines of the mollusk, and penetrate the liver, where daughter sporocysts develop,
in which cercariae form. Of the daughter sporocysts, cercariae are introduced into
the respiratory cavity of the mollusk, where they are covered with sticky mucous
substance. The formed mucous lumps are pushed by the respiratory movements of
the mollusk into the external environment. Infection of ants occurs when eating
these mucous balls. Once in the intestinal tract, cercariae enter the ant's abdominal
cavity, where they turn into metacercariae. The definitive owners infect on pastures,
swallowing invasive ants along with grass.

Keywords: Trematoda, Dicrocoelium lanceatum, neurotransmitters, serotonin (5-
HT), FMRFamide.

Beenenne. Tpemarona Dicrocoelium lanceatum (Stiles and Hassal, 1896)
(Dicrocoeliidae) siBisieTcsT BO30YIMTEIEM IUKPOIISINO03a — IIMMPOKO pac-
MMPOCTPAaHEHHOTO TeJIbMUHTO3a JOMALITHUX U IUKUX KUBOTHBIX. O0nTas B
KEJTYHBIX TTPOTOKAX TMEYEHU U B KETYHOM ITy3bIPE, TMKPOLIEINHU BhI3bIBA-
JOT HEOOpaTUMBIE ITATOJIOTMYECKIE U3MEHEHMSI B OPraHM3Me X03sI1MHa, Ha-
OJIIOIaeTCS XPOHMYECKOE BOCITAJIEHNE KEIIHBIX IIPOTOKOB, IIMPPO3 TeYe-
HU, TIPOMCXOAUT HapyLIEHNE META00JIMYECKHUX ITPOLIECCOB Y JKUBOTHBIX. B
pe3ynpTaTe 3a00JIeBaHMS ITPOUCXOAUT UCTOIICHNE XKMBOTHBIX, CHIDKCHIE
MX TIPOLYKTUBHOCTU, OTCTABAHKME B POCTE W PA3BUTHUH, CHUKEHME TTAILIE-
BOM LIEHHOCTU U KAJIOPUMAHOCTU MsICa.
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B ke pasBUTHUA BO36y,I[I/ITCJ'I$I JUKPOLICINO3a ITPOMECKYTOYHBIMU XO34AC-
BaMU ABJIAIOTCA CyXOITYyTHBIC MOJUTIOCKHU, a4 JOITOJTHUTCIbHBIMU — MYPABbHU.
Aitua mapasuTa BMECTC C KE/IYbIO IMOIMaaaloT B KUIICYHUK XO034MHA, a 3a-
TEM C (l)eKaI[I/IHMI/I BO BHCIIHIOIO CPEOY. Mountocku 3arjiaTbiBaloT Hﬁ].[a, B
KHNINCYHUKE MOJUTIOCKA M3 AUI BBIXOOAT MUPpALMINN, KOTOPbLIC IIPOHUKAIOT
B IICYCHDb, I'IC Pa3BUBAIOTCA OOYCPHUCE CIIOPOHLUCTLI, B KOTOPBIX (bOpMI/I—
PYIOTCA LEpKapuu. 4 K JOYCPHUX CIIOPOIUCT LEPKAPUN 3aHOCATCA B IbI-
XaTCJIbHYIO ITOJOCTb MOJUIIOCKA, Iae 00BOJIAKMBAIOTCS KJIEHKUM CIU3UC-
TbhIM BCIICCTBOM. 06p3.30BaB]J_II/I€C$I CJIMBUCTBIC KOMOYKHM BbITAJIKMBAIOTCA
AbIXaTCJIbHBIMU OBM2KCHUAMMA MOJUIIOCKA BO BHCIIHIOIO CPEIAY. 3apa>KeH1/Ie
MYpaBbEB IIPOUCXOAUT IIPpU MOCAAHNN OTUX CIM3UCTLIX IIAPOB. IlonaB B
KUIIEYHBIN TPAKT, HCPKAPHUUN BLIXOIAT B 6pIO]J_IHYIO IIOJIOCTb MYypaBbi, 1€
IIpEeBpalaroTCd B MCTAlICPKApUCB. HC(l)I/IHI/ITI/IBHI)IC X034€Ba 3apaxarorcd
Ha HaCT6I/IHIaX, IIporjaTtbiBad BMECTC C TpaBOfI MHBAa3MOHHBbIX MypaBI)éB.

HMmMerolmecs B utepaType JaHHbIE O HEPBHOM M MBILIEYHON cucTeMax
Dicrocoelium lanceatum odeHb OrpaHUYCHBI W (PparMEHTApPHBI, TOTIAA KaK
HUCCAEN0BAHKWE B 9TOM HaIpaBJI€HUU UMEET HE TOJILKO 00111e01oa0rnyec-
KO€ 3HAYEHUE, HO 1 MOXET CIY>KUTh HAYYHOM OCHOBOM MpU AAJIbHEUIIEH
pa3paboTKe HOBBIX (D (HEKTUBHBIX aHTUTESIbMUHTHBIX IperapaToB. B -
TepaType €CTh Psiji AAHHBIX O TOM, YTO B HEPBHOI CUCTEME TPEMATO/ MPU-
CYTCTBYET IIIMPOKUI CIEKTP CUTHAJIbHBIX MOJIEKYJ, BKIOUAsk CEPOTOHUH
n Heitporientuabl (Tepenuna, Iycradccon, 2003; Halton, Maule, 2004).
[Tpeanonaralor, 4To 3TU HeUpOMeaUaTOPHbIE BELIECTBA OCYILECTBISIOT
PETYIISIINIO Pa3TUIHBIX (DYHKITUI TTapa3nuToB.

3amaueil Halleil paboThl SIBMJIOCH UMMYHOLIMTOXUMUYIECKOE MCCIIeI0BaHUE
HaJIMYUSI U JIOKaIU3allui HepOMeIMaTOpOB — CEPOTOHMHA U HeliporerTria
FMRFamuna y Bo3oynuresns nukpoiienanosa — Dicrocoelium lanceatum.

Marepuajsi u MeToapl. B pabote ucnonb3oBanu Tpematon D. lanceatum,
CcOOpaHHBIX MpuU 3a00¢€ OBell Ha IKcIepuMeHTanbHOU 6aze PACHOII (Ap-
MeHus1). [enbMuHTOB (hukcupoBanu B 4% mapadopmanpaerune B 0,1 M
dochatHom OydpepHom pactBope (pH 7,4) npu 4°C u 3aTeM COXpaHsUIA B
10% caxapo3se, npurorosieHHoii Ha 0,1 M dpocdaTHOoM Gydepe.

Jlokanuzauuio ceporoHuHepruyeckux 1 FMRFamunepruyeckux Heps-
HBIX CTPYKTYP OTPEAESIN NMMYHOLUUTOXUMUAYECKH B COOTBETCTBUU C
meronom Coons et al. (1955). Pabora mpoBomuaach Kak Ha TOTAJTbHBIX
npenapaTax, TaK 1 Ha KpUOCTAaTHBIX Cpe3ax.

[Ipu uccrnemoBaHMM B3aMMOOTHOIIIEHUS HEPBHBIX CTPYKTYp, comepKa-
IIMX UCCTIemyeMble HepoMenaTophl, C MBIIIICYHBIMU 2JIEMEHTAMM Tapa-
31Ta MPOBOAUIN OKPACKY MBIIIIEUHBIX BOJTOKOH, MCIOJIb3YS CBSI3aHHBIN C

15—17 mag 2019 roma, MockBa



382 MexyHapogHas HaydHas KOH(epeHI

dryopodopom damtonauH. Okpacka Mmyckynatypsl mpoBoawiack TRITC
(TeTpaMeTWIpOAAaMUH U30THUOLIMAHAT) MEYEHbIM (DAIJIOUANHOM B COOT-
BETCTBUU ¢ MeToAoM, onrcaHHbIM Wahlberg (1998). IIpenapatsl uccie-
JIOBAJIACH C TTIOMOIIbIO (piryopectieHTHOro Mukpockomna Leica DM 1000 u
KOH(OKaJIbHOTO CKAaHUPYIOLLETO JiazepHoro Mukpockorna Leica TCS SPS.

PesyasraTel uccienoBanmii. Myckynatypa Tena Tpematonbl D. lanceatum
XOpOIIIO pa3BUTa U IPEACTaBICHA KOJBIIEBBIMH, MPOJOJBHBIMU U IHA-
TOHAJILHBIMM MBIIIIEUHBIMY BOJIOKHAMU. B poTOBOIT 11 OpIOITHOM TTPHUCOC-
Kax, MOMUMO KOJIbLIEBBIX U MPOIOJbHBIX MbIIIILL, XOPOLIO BbISIBJISIIOTCS pa-
IUabHBIC BOJIOKHA.

B pesynbrate nmpoBeAEHHBIX 9KCIIEPUMEHTOB B LIEHTPaJIbHbBIX U Tepucde-
pUYECKMX OTIeax HepBHOU cuctemul D. lanceatum oOHapyXeHbI cepo-
TonuH- U FMRFamua-uMMmyHopeakTUBHbIE KOMMIOHEHTBl. MMMyHO-
PEaKTUBHOCTb K CEPOTOHMHY BbISIBJIEHA B HECKOJIBKUX HEPBHBIX KJIETKaX,
HaXOISIIIMXCS B MapHbIX TOJOBHBIX TaHIJIMSIX, B MPOIOJIbHBIX HEPBHBIX
CTBOJIAX U KJIETKaX, PacCIloOJOXEHHBIX B HUX, B BOJOKHAX, UIYIIUX K PO-
TOBOM U OPIOLIHOM MpUcOCcKe. MelKue UMMYHOPEaKTUBHBIE K CEPOTOHM -
HY CTPYKTYPhI (BO3MOXKHO KJIETKW) BUIHBI Y TIOJIOBOTO OTBEPCTHSI, a JIBE
HEpBHBIE KJIETKU OOJIbIIEr0 pa3Mepa OOHapy:KUBAIOTCs OJIMXKe K OpIoI-
HOM IIpUCOCKE.

MmmyHopeakTuBHocTh K FMRFamuny Habmonanack B BOJTOKHaX FOJOB-
HBIX TAHTJIMEB, LICHTPAIbHO KOMUCCYPE, CBA3BIBAIOLIEH UX, TPOJOJIbHBIX
HEPBHBIX CTBOJIAX, U3 KOTOPBIX HAN00JIee Pa3BUTBIMU SIBJISIIOTCSI BEHTPaJIb-
HbI€ HEPBHbIE CTBOJIbI, @ TAKXKE B HEPBHBIX BOJIOKHAX, UAYIIMX K POTOBOM U
OpromHoi mpucockaM. Pa3zeeTBieHHy0 ceThb FMRF-uMMyHOpeakKTUBHBIX
HEPBHBIX BOJIOKOH, CBSI3bIBAIOIIMX MPOJOJIbHBIE HEPBHBIE CTBOJIBI, MOX-
HO OBLTO BUAETh B 3aIHEI YaCTU Tea.

3akmouenne. TakuM o00pa3oM, TIONyYeHHBIC HaHHBIC CBUIETEIBCTBY-
0T O HAJIMYUM B HEPBHOM CHCTEME BO3OYOWUTEIS ITUKPOIICINO3a —
Dicrocoelium lanceatum CepOTOHUHEPTUISCKNX W TMEITUICPTUUSCKUX
(FMRFamunepruyecknx) cTpykTyp. Jlokanmzamms 3TUX CTPYKTyp CBsi3a-
Ha ¢ HEeHTPAIbHBIMUA U TeprhepUIeCKUMI OTISIaMi HEPBHOUM CHCTEMEL.
DyHKIMOHaTbHOE 3HAYeHUE HEHPOMEAMATOPHBIX BELIECTB Y BO30OyIUTE-
JIsSI IUKPOIIETN03a eI MPEACTOUT BBIICHUTH. OMHAKO yKe Tereph MOXHO
cKa3aTb, YTO MCCIIeayeMble HeiipoMeaIuaTOphl MIPUHUMAIOT YYacThe B pery-
JUMU PYHKUMUU TIPUKPETTUTENbHBIX OPraHOB TPEMATO/Ibl, HA UYTO YKa3bl-
BaeT (haKT OOHAPYKEHUSI MMMYHOPEAKTUBHBIX K MCCIICTyeMbIM BEIIeCTBAM
HEPBHBIX BOJIOKOH, MAYIIMX K MBIIIIIAM POTOBOM M OPIOIIHOM IPUCOCOK
Mmapa3uTa. OTU JaHHBIC COOTBETCTBYIOT CBEICHUSM, ITOJIYYEHHBIM B OT-
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HOILIEHWU JIPYTUX TpeAcTaBUTeNIe 3TOro Kiaacca reabMUHTOB (Terenina et
al., 2018). B cBsI3u ¢ 9TUM MOXHO TPEAIONOXUTh, YTO, BEPOSITHO, MPU-
KpenuTeJIbHbIE OpraHbl TPEMATO MOTYT IMPEACTABIATh YIOOHYIO MUILIEHb
npu pa3paboTKe HOBBIX AHTUTEJIbMMHTHBIX IIpENnapaTroB, HapyllalolnX
(yHKIIMIO TIPUCOCOK Mapa3uTOB M UX MPHUKPEIUIEHUE K TKaHSIM XO3sMHa.
JanbHelie uccieaqoBaHus HEPBHOW CHUCTEMbl, HEHPOMEAUATOPOB U UX
(byHKIMOHATBLHOTO 3HAYEHUsI, B TOM YUCJIE Ha Pa3IMYHbIX CTAJUSIX pa3BU-
TUST BO3OYAUTENS AUKPOLIEIN03a, PACILIMPST HAILW MpeICTaBIeHUs O Hell-
POXUMHUYECKHUX OCHOBAX KU3HEIESITeJIbHOCTU TpeMaTol M, B YaCTHOCTH,
3TOr0 UMEIOLIETO BaXKHOE 9KOHOMUYECKOE 3HaUeHHe Tapa3unTa.

Paboma evinoanena npu wacmuunoil punancosoii noddepicke epanma PODU No 18-
04-00349a.
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