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C moMomIpi0 MeToma HEempsIMOTO MMMYHOILIMTOXUMUYECKOTO OKpAalluBaHUS U
KOH(DOKAJILHOM JIa3epHOU CKaHUPYIOIEl MUKPOCKOITUN UCCIIEIOBAHO CTPOEHNE
HepBHOU cucteMbl y Sanguinicola plehnae (Digenea, Sanguinicolidae), KpoBsiHO-
ro cocajbllMKa, rapa3uTa x)a0epHbIX apTepuii myku Esox lucius. YcTaHOBJIEHO,
YTO OCHOBHBIM IJITAHOM CTPOEHUSI HEPBHOM CUCTEMBI S. plehnae SIBIsSIeTCS OPTOTO-
HaJIbHBII TUI, XapaKTePHbIN 7151 APYTUX MJIOCKUX YyepBeid. Y S. plehnae uMmyHo-
OKpalluBaHUe K CEPOTOHWHY BBISIBJIEHO B TOJIOBHBIX TAHTJIMSIX, MO3TOBOI KOMUC-
cype, TIPOIOJIbHBIX HEPBHBIX CTBOJIAX W COSAMHSIIONINX MX MOTEPEYHBIX KOMUC-
cypax. B oGiacTi TepMUHAIBHBIX OTIEIOB PEMPOAYKTUBHON CUCTEMBI OOHapyKe-
HBI CEPOTOHUHOBBIE HEMPOHBI. B 11e/10M, TTOJTy9eHHbIE UMMYHOIIMTOXUMUYECKIE
JMAaHHBIE COOTBETCTBYIOT OITyOJIMKOBAaHHBIM ISl PYTUX TUTEHEW CBENCHUSIM, U
MOATBEPKIAI0T HAIMINE CEPOTOHUHEPTUIECKINX KOMITOHEHTOB B HEPBHOM CHCTE-
Me CAaHTBUHUKOJIHUII, KaK KOHCEPBATMBHOTO MTPU3HaKa Y IJIOCKUX YepBeil. B To xe
BpeMSI BBISIBJIEHBI HEKOTOPBIE 0COOEHHOCTH, Kacaloluecsl pacipeae/ieHusT cepo-
TOHWHEPTUYECKUX KOMIIOHEHTOB Yy S. plehnae. Tak, B mepemHUX HepBax, UIYIITUX
K POTOBOMY OTBEPCTHIO, 0OHAPYKEHBI KPYITHBIE CEPOTOHMHEPTUIECKUE HEPOHBDI.
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Heckonbko map KpymHBIX CEpPOTOHUHEPTUYECKUX HEPOHOB HAOIIOAAIOTCS BAOTh
OPIOIIHBIX HEPBHBIX CTBOJIOB. Bmosb KaXaoro OpIoIIHOrO 1 GOKOBOTO HEPBHOTO
CTBOJIa OOHApyKeHa HEOObIUHAsI «1IeTI0YKa» BEPETEHOOOPA3HBIX TE€Jl CEPOTOHMH-
MMMYHOTIO3UTUBHBIX KJIETOK.

KimoueBble ciioBa: JUI€HEU, HEpBHAas CUCTEMA, CEPOTOHUH, UMMYHOLIMTOXUMMUA
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Abstract

An indirect immunocytochemical staining method and confocal laser scanning
microscopy studied the nervous system in a blood fluke Sanguinicola plehnae (Digenea,
Sanguinicolidae), a parasite of the pike Esox lucius. It was found that the basic plan of
the §. plehnae nervous system structure was the orthogonal type, specific for other
flatworms. In S. plehnae, serotonin was found in brain ganglia, cerebral commissure,
longitudinal nerve cords, and transverse commissures connecting them. Serotonin
neurons were found in the terminal regions of the reproductive system. Overall, the
obtained immunocytochemical data were consistent with information published
for other digeneans and confirmed the presence of serotonergic components in the
Sanguinicolidae nervous system as a conserved trait among flatworms. At the same
time, some features concerning the distribution of serotonergic components in
S. plehnae were identified. Thus, large serotonergic neurons were found in the anterior
nerves leading to the mouth opening. Several pairs of large serotonergic neurons
were observed along the ventral nerve trunks. An unusual chain of fusiform bodies of
serotonin-immunopositive cells was found along each ventral and lateral nerve trunk.
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BBenenne. HepBHast cucteMa TpeMaTom COACPXKUT MHOXKECTBO CUTHANIb-
HBIX MOJICKYJI, BKJTIOUast CEpOTOHUH (S-tuapokcutpuntamuH, 5-HT). o
CHX TIOp HMYETO He OBLIO M3BECTHO O HAIMYMU CEPOTOHMHA Y KPOBSIHBIX
COCaJIBIIMKOB phIO [2]. B HacrogIeit paboTe y CAHIBUHUKOJIW BIIEPBHIE
MOKa3aHO HAJIMYME CEpOTOHWHA B HEPBHOI CUCTEME.

Marepuaisl u Meroabl. BoceMb uepBeii (ukcupoBaiu B 4% mnapadop-
manpaeruae B TeueHue 12 yacoB. S-HT-ummyHonosutusHbie (5-HT-ur)
KOMITOHEHTBl HEPBHOI CHCTEMbl MACHTUOULIMUPOBAIM UMMYHOLIUTOXM-
MHuYecKuM MeTonoM. [Ipenaparbl MHKYOUPOBAIM C IEPBUYHBIMU aHTUTE-
Jlamu Kposrka npoTuB 5-HT (Immunostar) B pazBeaenuu 1:500 B TeueHue
4 nHeit ipu 4 °C. TTocie mpoMBIBKM 00pa3iibl TEPeHOCUIN BO BTOPUYHbBIE
(ayopecuieHTHO-MeueHble UMMYHOIT0OyIMHBI AlexaFluor4d88 (Abcam) B
pasBeneHun 1:400. ITocsie mpoMBIBKM 00pa3iibl MMOMELIATN HA MPEeIMeT-
HbIe cTekiIa o 75% riunepuHoMm. [IpenapaThbl UCCIEI0BAIM C IIOMOIIBIO
KOH(OKaIbHOrO JIa3epHOro ckaHupyoiiero Mukpockomna Leica TCS SP5
(Leica Microsystem, Iepmanust).

Pesyasratel ucciaenoBanmii. VcciemoBaHue MO3BOIUIO BBISIBUTH OOILYIO
MOpPGhOJIOTHI0 HEPBHOM CUCTEMBI. JIBa TOJIOBHBIX TaHIJIMS COEAUHEHBI KO-
MUCCYpOii, mmprHa Kotopoii 9-10 Mxwm, a niuHa 100-113 mxm. Heckombko
HeOOoIbIIMX HERPOHOB HaOIOAAIM TI0 Nepudepyun raHIueB. B Tpex mapax
MPOJIOJIbHBIX HEPBHBIX CTBOJIOB: OPIOLIHBIX, OOKOBBIX U CIUHHBIX, OTME-
YEeHO CEePOTOHUH-UMMYHOIO3uTMBHOE (S5-HT-um) okpaivBaHue. bprori-
HbI€ HEPBHbIE CTBOJIbI HanOoJiee pa3BUThI, OHU OEPYT HAuaao OT IFOJOBHbIX
raHrieB. PaccTosiHue Mexmy OpIOIIHBIMU CTBOJAaMM cocTapisieT 187-236
MKM B repenHeit u okoso 196-236 MKM B 3aaHeii yactu Tena. PaccrostHue
MEXIy OpIOIIHBIMU U OOKOBBIMU HEPBHBIMM CTBOJIaMU BapbupyeT oT 30 10
65 MkM. OT KaXJ0ro raHIIMs K TiepeIHeMY KOHILY Tejla OTXOIUT MepeTHuit
HepB. Brosb Kaxaoro nepenHero HepBa BbISIBIEHO YEThIpe CEPOTOHUHEPTH-
yecKkux HeipoHa. CaMble KpyITHbIe U3 HUX 16,8-22,6 MKM, a Tpu Apyrux 8,6-
11,1 mxMm. [lyru nepenqHrx HEPBOB UMEIOT UTUHY 218-239 MxM. B OproHbIx
1 OOKOBBIX HEPBHBIX CTBOJAX S. plehnae umeetcs 4-5 map KpynHbix S-HT-un
HeiipoHoB nuameTpom 20-23 MkM. Baojib 6proirHoro 1 60KOBOro CTBoOJIa pac-
nosnoxeH psaa S-HT-un HepoHOB, YIUIMHEHHBIX WU BEPETEHOOOPA3HBIX.
Pasmep HelipoHoB 8-19 MM (puc. 1). ToHKue CITMHHBIE HEPBHBIE CTBOJIBI
MPOXOAIT C NOP3aJIbHON CTOPOHBI, B COCTaBE KOTOPBIX TakkKe HaOIomaIn
HECKOJIbKO BepeTeHoo0pa3Hbix 5-HT-un HeilpoHoB. [lonepeyHbie KoMuc-
CYpbl COEAUHSIIOT OPIOIIHBIE HEPBHBIE CTBOJIbI HA paccTosSHUM 40-80 MKM.
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50 gm

Puc. 1. CepoTOHUH-UMMYHOIO3UTUBHAS OKpacka B HEPBHOM cucTeMe
Sanguinicola plehnae (3enénubim), okpacka TRITC-bamionarnHoM (KpacHbIM) —
MycKysarypa tena; A, B, — nepennuit, C, — cpeJlHUI OTaEbI TeJIa.

A — 5-HT-un okpaimBaHue B rOJIOBHBIX TAHTJIUSIX, MO3TOBOI KOMUCCYpE,
MepeHNX HEPBax, OPIOIIHBIX U OOKOBBIX HEPBHBIX CTBOJIAX, OTMEYEHBI
kpynHbie S-HT-un HelipoHsl; B — nepenHue HEPBBI ¢ KPYITHBIMU CEPOTOHUHO-
BbIMU HEMPOHAMU; OTMEUEHBI TOJIOBHBIE TAHTJIMU, MO3TOBasi KOMUCCYpa
1 OpIOIlIHbIE HEPBHBIE CTBOJIbI; C — OPIOLIHOI U OOKOBOI HEPBHBIE CTBOJIBI
C psiIaMu BepeTeHOOOPa3HbIX HEHPOHOB U HEPBHBIMU KOMUCCYPaMU.
CoxpalleHus: an — MepeHuii HepB; bc — KoMuUccypa Mo3ra; bl — ro1oBHbIE TaH-
mnK; Inc — GOKOBbBIE HEPBHBIE CTBOJIbI; Ine — KPYMHBII HEWPOH;
sne — BepeTeHO00pa3Hble HEPOHBI; VIc — BEHTpoIaTepajibHble KOMUCCYPHI;
vnc — OPIONTHBIE HEPBHBIE CTBOJIBI

BproliHbie 1 OOKOBBIE CTBOJIBI COEMMHEHBI KOMUCCYpPAaMU Ha PACCTOSTHUM
50-95 mxm. Ha 3amHeM KoHIle Tena B 00J1aCTU TEPMUHAIBHBIX MTPOTOKOB
MYXCKOU 1 3KEHCKOI PETIPOYKTUBHO CUCTEMbI 0OOHAPYKEHO OT YEThIPEX JI0
IIECTU CEPOTOHMHOBBIX HEMPOHOB pa3MepOM S-7 MKM.

3akimoyenne. JJlaHHBIC Pe3yIBTaThl ACMOHCTPUPYIOT HATMIME CEPOTOHUH-
MMMYHOIIO3UTUBHBIX 3JIEMEHTOB B HEPBHOM cucteme Sanguinicola plehnae.
LlenTpanpHast HepBHas cucteMa S. plehnae MeeT OPTOTOHAIBHBIN THII,
COOTBETCTBYIOLIMIA TAKOBOMY JAPYIMX M3y4eHHBIX BuAoB Digenea [1, 4].
WHTepecHo, 4TO B OTJIMYME OT CAHTBUHUKOJIUI, Y BCEX U3yYEHHBIX paHee
BUIOB AUTCHEU TPU TAapbl TPOIOJIBHBIX HEPBHBIX CTBOJIOB BBIXOIST U3 TO-
JIOBHBIX raHTJIMEB. B To BpeMst Kak y . plehnae TONTBHKO OPIOLIHBIC U CIIAH-
HbIE HEPBHBIE CTBOJIBI OTXOISIT OT TOJIOBHBIX TAHTJIEB, OOKOBBIE K& OepyT
HayaJio OT MepPeIHUX HEPBOB. B oT/iMuMe OT CAaHTBMHUKOINI, y TUTCHEH
C Pa3BUTOW POTOBOM MPUCOCKOM MEPEIHUE HEPBBI YBEINYEHBI B KOJINYE-
CTBE M Pa3BETBJICHBI, MaBasl HAayaJo paauajbHBIM HEPBHBIM OTPOCTKAM,
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Kak HanpuMmep, y Dicrocoelum lanceatum [3], wim Renicola parvicaudatus
[1]. Mtak, BriepBbIe MOJIyYEHHBIE HAMU PE3YJbTAThl MOKA3aJIU, YTO CEPO-
TOHWH TIPUCYTCTBYET B LIEHTPAIBHBIX U MepuepuIecKnx oTaesax HepB-
HOIi cuctembl S. plehnae, KpOBSHOTO Mapa3nTa KOCTUCTBIX TTPECHOBOTHBIX
pBIO.
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