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MOPQ®OJOTHA TAMOHTOB UROSPORA CHIRIDOTAE
(SPOROZOA: GREGARINOMORPHA: EUGREGARINIDA)
U3 IrOJJOTYPHH CHIRIDOTA LAEVIS (ECHINODERMATA:
HOLOTHUROIDEA: APODA)

© A. 10. Jakun, I'. T, ITackeposa

IMokasano, yro rperapuna Urospora chiridotae vs ronotypult Chiridota laevis B omoM
XO3H1I¢ MOXST ObITh NpeacTanieHa 3 pasHbIMH MOPQOTHNAMK; KCIVICBWAHLIM, TPYILEBH-
1bIM ¥ cpeprueckuM. Kaxaplit M3 3TRX MOPGOTHNOB XECTKO NPHYPOUEH K ONpeaeIeHHbIM
TOCTAMBHBIM CHOTONAM, KOTODBIE NApa3sudTbl MOTYT 3aHMMATh B Xo3fWHe. [perapuHb Beex
3 mopdorrnos MoryT o6paioBLIBATL CH3UTHM. Y IperapiH oficieqOBaHHON HaMK nomysi-
UHH BOIMOXIIO MAPTEHOIeHETHYCCKOE DA3ZBHTHE OOLIMCT.

I'perapMHel — rpynna OAHOKNETOYHBIX OPraHK3MOB, MaPa3UTUPYIOLIUX B pa3-
NMYHBIX OECIO3BOHOYHBLIX XHBOTHBIX., Halid 3HaHMA O HHUX B 3HAUMTEJBHOM
cTeneHy (pparMeHTapEbl M NpoTHBOpeYMBLI. OHU Ga3MpyIOTCa B OCHOBHOM Ha
CBETOONTHYECKUX NAHHBIX, NOYEPTIRYTHIX H3 PayHUCTHYECKUX paboT. DNEKTPOH-
HO-MHUKPOCKOIIHYECKHE WCCACAOBAHMS OXBATBIBAIOT O4Y¢Hb HEOOMBILION CNHCOK
BUAOR, a paloT, MOCBAIUEHHBIX M3Y4EHHIO XKHIHEHHBIX LMKIOB, €llle MeHBbUle.
CkazaHHOe B MepByI0 Ouepenb OTHOCUTCH K MPCACTABUTENAM HUBLINUX CEMERCTR,
B YHMCJIO KOTOPbiX BXOAMT M cem. Urosporidae.

Cem, Urosporidae 0GbeIHHIET I'PerapyH, MapasuTHPYIOWMX B MOPCKHX Gec-
NO3BOHOUHbIX: HITIOKOXWX, 8HHEIMAAX, HEMEPTHHAX, CHITYHKYNMIAX U MO0~
ckax. COCTap 2TOT0 CeMeNCTBA M ero IMario3 MPEACTABASIOTCA KpakHe CHOpPHBI-
MM, TaK KaK Ga3upylorcsa Ha BecbMa orpaHuWyeHHbIX padusix (Dogiel, 1906; Do-
giel, 1909; Masponnagu, 1914; Goodrich, 1950; Boronenosa, 1953). Oanaxo
ceM, Urosporidae rpeacTasineT HeCOMHEHHBIM TEOPETHYECKHH! HHTEpEC, TAK KAaK
B €r0 COCTaB BXOAMAT IPErapuHbI, M1 KOTOPLIX XapakrepHa Heoramus (obpazo-
BallMC CU3UTMEB Ha PAHHMX 3Tanax pasButyvsl Tpodwsouta). Urospora chiridotae
{Dogiel, 1906) Goodrich, 1925 apasiercst OXHUM U3 TAKMX BU/I0B.

Hacrosiimas nyGnukaums mocBsiieHa pe3yibTaTaM MepBOro 3Tana W3yueHus
mopdonoruun v buonoruun Heoramuoit rperapunsl Urospora chiridotae — napasuta -
ronorypun Chiridota laevis Fabricius, 1780 (Echinodermata, Holothuroidea, Apoda),

MATEPHAJ 1 METOAHNKA

Hccnenosanua nposoantu Ha Mopcekoi Guomornueckoi cranuun Crigly
(Keperckuit apxunenar, Kavpanakuckui saaus, Benoe mope). Fonotypun Geinu
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coBpaunt B paorax Cugopora 2anyass U Oyxthl Ioanaxra. TloAMaHHBIX XUBOT-
HBIX comepxany npn /= +10°. FonoTypuit Bckpuleanu noa GuHokynsipom MBC-9,
aubo nocne nonHo#t ux aHeeresnn MgCly, nnbo 6e3 npeaBapurenbHOM AHSCTEIWH,
Ing HaBMIONEHHA 32 XUBLIMM ['PErapHIlaMU T1a BPCMEHHBIX NTPENapaTax ucnoinb-
joank Mukpockorn Bwonam P15 ¢ ¢ajoro-koHTpacTHBIM yoTpoiictBoM K®-1.
Otaenvlile OpraHbl rofloTypuit (KMIIEUHUK, KPOBEIrociible COCylbl) (hHKCUPO-
BAMK padyiMuHbIMU dukcatopamu (xunkocrb bysHa, 70°-ubiit cnupt). ®ukcu-
poBaHNbIfl MaTepuan 3anuBuM B NapaduH JNA M3TOTORNEHUsSt CEPUHHLIX Cpe-
308, Cpesbl OKpauIMBAJK TCMAaTOKCHIHHOM Manjopu, Aast BLIBNEHUA Aaep-
HBIX CTPYKTYP MCITONB30BANM MOIRGHITMPOBAHHBIA MeTOJ[ OKpacKH o Desipretly
(AneknepoB U gp., 1996). TlocToaHHkie npenaparsl ObUIK U3Y4CHBI ¢ WCIORb-
30BaHMEM Mukpockona Jenaval u cororpaguposanbl Ha TeHKY Mukpar-
opro. s ckanupylouici aNeKTPOHHON MHUKPOCKOMUM ODLEKTHI FOTOBUAH Me-
TOOOM 3aMopaxuBanusa-puicyusanus (freeze-drying) ¢ UCTIONBL30BAHHCM B Ka-
YECTRE MPOMEXYTOUHOM Cpenbl XWIKOrO MPOMaHa ¥ MOCNeAYIOUUM Hanble-
HHeM 30s10Ta. [IpocMOTp OOLEKTOB OCYWECTBASNU IOA JICKTPOHHBIM MUKPO-
cxoroM Hitachi T-400.

PE3YJIBTATBI

Bce uMeRiumnecs B HauteM pacriopsKeHMH TOOTYPHM OKa3aTUCh 3apaXeHH b~
mu rperapunamu Urospora chiridotae. Tlpn 3rom Guiay o6HApYXEHLI pasTHYHBIE
CTAIMHU KU3HCHHOTO 1wKna: Tpodo3ouTsl (raMONTHI), HAaXONAWIMECT HA CaMBIX
Pa3HbIX CTAAMAX DAZBATUA CHIWTHU U TAMOHTOUMCTB. B OTACNRHEIX TAMOHTO-
UHCTAX HaXOOHIUCh OOUMCTHI HA PA3HBIX CTAAMAX CMOPOrONWH,

Tlapa3uTh! JTOKANU3YIOTCS B PasiHunBIX opradax ronotypué. Haubonee yacro
OHK BCTPEYAIOTCH HA HAPYXHOHW NOBEPXHOCTH KHIUKW, HA ME3EHTEPHUIX, CBA3LI-
BAIOMMX KPOBEHOCHBI COCYI C KMIUKOM, M B IIPOCBETE KPOBCHOCHOIO COCYHA.

Puc. |. Kernesuanas bopma Urospora chiridotae, CR3ULNN.
Fig. |. Skittle-like form of Urospora chiridotae, syzyge.
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Puc. 5. Monogo# raMoHT, NOCEAUBUHACE B TONE KHLIETIOTO JIUTEIHS.
Fig. 5. Young gamont settled in the thick luyer of intestinal epithelium.

Y HekoTopuix ocobeit B ueioMe GbUld BCTPEYEHBI TAK HA3LIBAEMbIE KOPUYHEBbIE
rena («brown bodies»), npeactapisiomne coGoit CKOMICHMA KJACTOK NApasuTa
A UEAOMOUMTOB -— (DOPMEHHBIX JMEMCHTOB HENOMUUECKOM XMAKOCTH roo-
TYPHIA.

FamonTtht Urespora chiridotae XapakTepU3yiOTCs 3HAYMTENBHEIM MOPGbONOIR-
"ECKMM nonumopduamoM. BapuabeabHocts ux GHOPMBI ABHO He cnyvaiHa, a
4ETKO KOPPENUPYET € TUIIOM FOCTANLHOTO BMOTONA, 3AHKMAEMOTO TPErapHHaMK
B OpraHusMe xosarea, Ux anuna moxer rocturaTs 350 MKM, a wikpuHa 80 MKM
(pic. 1). OHN NPUKPENASIOTCA CBOMM Y3KMM KOHIIOM K CTCHKE KPOBEHOCHOTO
cocyfa. Y HEKOTOPbIX 0CLOeil MMeeTcs NMPOAONBIIAY CKAdAKE MOKPOBOB (pHC. 2,
3, em. BKIL). MHOrRa OHa 151HETCA 1OMTH BAOMH BCed KICTKM Mapa3uTa.

B Tex cyuwasx, Koraa rperapuHb NOCEAHIOTCA BHE COCYROB HA MOBEPXHOCTH
KuueHHol TpyOKHM WM ME3IEHTEPUSIX, COCHMHAIOLINX KHULIKY ¥ KPOBEIIOCHBIE CO-
cyant, nx hopma CHABHO BapsupyeT. MOOABIE OAMNOMIILIE TAMOHTBI YACTO UMe-
10T JHAPOBUUHYIO GOPMY, KOTOPYIO M COXPAHSIOT HA NPOTAXEIIMM Beel XU3HU
(puc. 4, 5, cMm. k). Ux anamerp obpiqHO KoneGnetcs o 30 no 80 MkM. Ouu
NIOJIHOCTRIO OKPYXEHbI KNETKAMM LCAOMHUCCKOTO DITHTENMA XO38MMHA. 3a Cuet
OTUX KIETOK 4acTo Gopmupyercs cBocoGpastbli «creGenek», Ha KOTOPOM OKpYT-

Pug, 6. Patitee (popMMpOBAHMS TPYILCBHAIONO CHIMIMA B TOMUIE LEAOMHYECKOrD 3TIMTCAKA.
Fig. 6. Early forming of pyriform syzygy in the thick Iayer of coclomic cpithelium,
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Puc. 8. Moaoznoit ramout U. chiridosae.
Yh — LRTONMMWIAH.

Fig. 8. Young gamont of Y. chiridorae.

NRIK Mapas’uT BO3BBIILAETCH Hal NOBEPXITOCTLIO KUWKHK (puc. 4). Coheputeckas
¢opMa xapaxkTepHa ¥ JNs TEX TaMOHTOR, KOTOPHE NOCEIAIOTCSA B TOMILE CTEHKM
KHUIEYHKKA, T. €. CTAHOBATCA 1IACTOAWIMMH TKAHEBLIMM MAPA3UTAMH, |

lamMOHTH B cOCTaBE TONBKQ UTO OOpAa3OBABILMXCH CM3UFHEB CHAYANA TAK XKeE
WAPOBUAHBI (pAc. 6), HO NO3AHee NO Mepe POCTA OHW BHITSTHBAIOTCS M CTAllO-
BATCA TPYWEBUAHBIMYU (pUC, 7, CM. BKIL). ONHaKo DTH CH3UTUK BCEraa KOpoue U
IIMpPe, YeM CUBHIMH KETNEBHHBIX TPErapuH, MOCENMIOUIUXCA B KPOBEHOCHEIX CO~
cynax. Ux mnuHa obnyHo cocrasnser 200—300 mxM, Camble KpynHble M3peaKa
nocruraiotr 350 MkM B BauHy ¥ 100—120 MM B uimpoxo# yactH, Tpodo3ouTh,
TIOCC/ISIOIIMECH Ha MEICHTEPUX, KAK OAHHOYHbIE, TAK U OOBEAMHEHHBIE B CU3H-
THH, TAKXKE MMCIOT TPYLICBUAHYIO WM KannesuaHyio Gopmy.

KpoMme dopMbl Tena rperapiHbl, 3aceRAIOIAC PA3HLIE OPraHbl X03sUHA, OT-
HYAIOTCA U HEKOTOPLIMU Donee TOHKUMM AeTansiMu CTpoeHusi. B wactHocTH,
MIOBEPXHOCTh KETMEBUAKBIX TPEraphH, JOKANM3YIOMIMXCS B TIPOCHETE KPOBEHOC-
HOTO COCYHa, HCCET Ha cefe MHOXECTBO MOUTH PABHBIX MO JUTHHE BOJIOCOBUAHBIX
BLIPOCTOR — ULMTOMUIUIEH, pacnonaralolKxest NepreHanKyIsapHO MOBEPXHOCTH
TCRA. Y caMbiX MOMOALIX 0CQGEH, acTO ele He OOBEAUHEHHBIX B CHIUTUM, LIM-
TOMWINYM KAaXYTCA OUeHb WIMHHBIMU OTHOCUTENSHO HeGOoALIMIUX Pa3MEPOR Tena
(prc. 8), ollako MO Mepe PoCTa MapasuTOB JJTHHA BHIPOCTOB MPAKTUYECKH HE
yeeanuupaercs (puc. 1, 9, cM. pxi.). TlepenHuii KoHeU KneTku napazuTa, KOTO-
PHIM Off [PUKPETINCTCA K CTEHKAM KPOBEHOCHBIX COCYHOB, TAKXKE HECET MHO-
TOUWCIIEHHBIE BBHIPOCTBL. B oTyIM4Me OT UHTONKMANEH, NMOKPHIBAKOIIMX BCIO OCTANb-
HYIO NOBCPXHOCTL TERA TPETapUH, 3TH BHIPOCTHI UMEIOT YIKO-KOHHMUECKYIO (hop-
MY U KaXyTcsi Gonee MAOTHLIMU M PUTHIHBIMUA. OHU IyB6OKO BHAIOTCA B CTEHKY
cocyna {puc, 10).

CaMoHuTE!, 0Gpasyiommne rpyeBUIHbIE CH3UTHEH, TAKXE HECYT MHOrOMUCHTEH-
Hble UHTOMWUIH. OHM, NPaBAa, 3METHO KOPoYe, YeM LUTONMAIN KereBUAHbIX

228



Puc. 10. Tlepeminii Kolleu KCIACBMAHLIX FAMONYOR, MMKPENHBILUNXCA K CICHKS KPOBCHOCHOIO cocyla
ronorypun Chiridota laevis.

Fig. 10. Front end of skittle-like gamonts attached to the wall of a blood vessel in a sea cucum-
ber Chirldota laevis.

(GopM, H PacnoNAraloTes HAKJIOHHO MO OTHOUICHMIO K MOBEPXHOCTH Tend. B To
XK€ BPEMS Y NApasHTOB, MOCENHIOWMXCH HA MOBEPXHOCTH KHULIKM M COXpaHsio-
KX chepryeckyio Gopmy, NOBEPXHOCTD [NAAKAS U He UMeeT Kakux-nnbo rpe6-
Hel, BLIPOCTOB MAY umrTonuied (pue. 11, eM. BKIL),

Crpykrypa uuTonnasMbl TPOHOIOUTOB MOXET JAMETHO BapbMpOBaTh, ¥ Ker-
JCBWAHBIX TAMOHTOB O4E€HL NOBEPXHOCTHO, B KOPTUKANLHOH 30HE XOpPOLUO BbI-
ABAKETCH UCUepYeHHOCTD (puc. 3). CobcrsenHo 3HaonnaaMa (3HAOUHUT) ¥ OBHHUX
ocofeit MoXeT OblTh CHABHO PAKyONH3upoBaHa (puc. 3, 12, cM. BKN.), ¥ apyrux
XK€ UWTOMNA3MA rOMOreHHas, 6e3 kaxux-audo BKMOYECHMH (pHC. 2).

Cohepuieckoe aapo (40—40 MKM B AuaM.) Yy KernesuaHbX TPo(O3OUTOB U3
KPOBCHOCHOIO COCyAd pacnonaraetcsl B IIUPOKOH yactu Kherxu (pue. 1, 2),
lMprMEPHO TaKOE Xe [1010XKEHUe OHO 3aHHMAET M y rpyuieBuaHbx GopM (puc. 7).
B wapoeunHbix Tpodo3onTax, JOKUIMBYIOWMXCA HA MIOBEPXHOCTH KUILIKH, SAPO
3WICraeT ueHTpatsbo (puc. 12).

B GonpuinneTse cayyaes o6oiouKa AApa KAXKETCH TOACTOH. D10 06ycnoBaeHo
TEM, 4TO MEPHHYKNEAPHOE NMPOCTPAHCTBO CUIIbHO pacinupeHo (puc. 13, ¢M. BKIL),
OHAKO HAOMIOAAIOTCA CYYau, KOrAa saepHast 0G0M0UKa UMEET TUIIHYHOE CTPOS-
Hue. Kapuonnasma y xuBBIX IperapyH BBILJISOHT COBEPLUEHHO [PO3PAYHOI,
Ha ToTanbHbix npenaparax W cpesax B sApe BLIABAAITCA MEAKHE, PaBHOMEPHO
pacnpelie/leHHble «rpaHyIbl» rerepoxpomaruna. B sutpe pacnonaraercs 1 kpyn-
Has HyKAcocoMa (AOpbiwiko). Tlo-BMAMMOMY, OHa Bceraa 3aHumaer nepudepu-
YECKOE TIONOXEHUE W TUIOTHO NPYMBIKACT K SACPHOM 00osiouke, OBLIYHO B 2TOM
MECTe H3 [10BEPXHOCTM sapa obpasyetcs HeOosbluasg BIMYK/IOCTL (puc. 13).
Hyxneocoma uMEET BeebpMA xapakTephoe crpoeHue, OHa COCTOMT U3 2 HEPABHbIX
no obbeMy uwacted. Bonbuiasn uMeer GopMy BHIfIYKI0-BOPHYTOH JMH3BI U Xa~
PAKTEPU3YETCA OMCHDL BBICOKOW TULOTHOCTbIO. UMCHHO OHa M LIPUACIAET BhINyK-
noh cropoHOH K anepHoi obonouke. Menbluag uMmeeT GopMy ABOIKOBLINYKIOH
JIMH3b! M [AOTHO HPHICTAET K BOTHYTOM NOBEpXHOCTY Boabwei yacTH, OHa xa-
PAKTEPUIYETCSt MEHBLICH (LUIOTHOCTLIO okpacku, O0¢ YacTH HYK/IEOCOMDBI MOIryr
coacpXare HeGonblne CBETABIE YYACTKM — «Bakyoiu», MHOraa Ha TOTANBHBIX
npenaparax ObIBa€T BUAHO, 4TO SAPLILKQ 33HUMAET UCHTPAIbHOE NOJOXEHHE
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Puc, 16. «Hoxkav raMontouncTs Urospora chiridosae,
R — «MCPETOPOAKiY.

Fig. [6. «Stalks of gamontocyst of Uraspora chiridetae,

WU HECMIIOTO CMEWEHO OT LEHTPA B TY WIM UHYK CTOPOHY. B noaoGHbIX cayya-
X OHO MOYTH BCETRa UMEET OTHOCHTENLHO MPAaBHIBHYIO OKPYTAYIO (HOPMY U €0
CIOXHAA CTPYKTYpa HE BhISABAAETCH. D10 O6GCTOATENHLCTRO MO3BONAET Npes-
TOJIaraTh, YTO AAPBIIKO JNEXKUT [MEPNEHAMKYAAPHO ONTUYECKONH OCH MH-
KpOCKONa, 1 MBI BUAUM ero B nhane, TaxuM oOpa3zom, sapnabensHocTs B dopme
W PACITOJOXCHNN HYKNEOCOMBI KaXYIIascad — OHa 06yCNOBAEHA TEM, YTO RAphU-
PYET ¥ NONOXEHNE AOpA B KNEeTKe, U MONOXKEHUE caMol KIeTKH Ha mpernapare.

Iperapunel, nocengionlMecs B TONIIE CTEHKM KULIEYHUKA, TIO CTPYKIype
IIMTOIINA3MbI M AIp& MUYEM HE OTAWYAIOTCA OT IPErapuH, JOKANM3YIONUXCA Ha
MMOBEPXHOCTH KHWKHK {puc. 14, cM, BKN.).

Bce nepeyncientble BbIlE HOPMBI TPErapuH (KerIeBUIHbIE, ChepHuccKue U
rpywieByaHbe) 0Opa3yioT napHble aCCOIMMAlMU — CH3MIYYU, Tpasna, ¢ pajHol
HacToToit. Hanbonee oGbIMHBI CU3UIrUY CPEAM KEMNEBUAHBIX POPM U3 KPOREHOC-
Horo cocyna. Obpasylouide UX FraMOMTLI BHEWIHE MPAKTHYECKH HE OTIMYAIOTCH
OT OAMHOYHBIX TPOPO3OUTOB TOU K¢ hopMpbl. JOCTATOYHO OGBINHBI U CU3UTHH,
obpasyeMbie IpylIEBHIHBIMA TaMOHTaMK. TTocneaHne ¥ B COCTABE MAPHBIX ACCO-
UHALMR COXPAlAIOT XapaKTEPHYIO rpyilteBuaHyIo dopmy (puc. 7). Cuaurun, o6-
pasoBaHHLIE cepuuecKuUMU (GOPMAMHU, eIUHHUHBL. Bee CHUIUTUM NaTepaibHOrO
Tanga (puc. 1, 7, 9).

KernenuaHsie CU3WFNY, K&K H OAMHOYHBIE TAMOHTSI, TIPUKPEMAAIOTCA K BbI-
CTUAIKE KPOBEHOCHOrQ COCYNA € MOMOIILIO KPYITHBIX MOAUPUUUPOBAHHEIX 1IUTO-
nunaned (puc. 10). Ilpy 3TOM TKaHH, OKPYyXAaloulMe MECTO MPUKPEIUIEHUs ma-
pasnTa, MPaKTUUECKU HE TNMOAREPTAIOTCA CKOJbKO-HUOYAb 3aMETHBIM M3IMCHCHH~
aM. Muas kapTiHa HaGmofaeTcs Ha MOBEPXHOCTH KHWIEWHMKA. 'pylueBugHbIC
CU3UI'HKU OOBIMHO PACTIONAraloTCA Ma BEPIIHHE MOILHBIX NAJIbLEBHAHBIX Bbl-
pOCTOB, KOTOpLIC HOPMUPYIOTCS B PEIYNLTATE JHOKANLHOTO Pa3pacTAHMA TKale
CTEHKH KHIIIEYHUKA B MECTE NMPUKPENIEHUsS NMapasHUTa. DTH BHIPOCTH! MO BHICOTES
MOTYT TIPEBOCXONAUTL PAIMEPB! CHIUI'US TPErapHH.
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Puc. 8. MocncaouaTeabHbie CtauH GOPMUPORAIIMT COLMCTL! 0 CHIOPOIOHTOR (a—2).
Fig. 18. Successive stages of forming of oocyst and sporozoites.

Jlna rperapuH paccMaTpuBaeMoro BMAA XapaKTepHa HeoraMHOCTb, M6o ¢op-
MMPOBAHHE NAPHBIX aCCOUMALNI MOXKET NPOUCXOAUTD HA OYCHb PAHHMX CTAAMAX
pasBuTHs TPodO30MTOB (FAMOHTOB).

B uenoM cTpoeHue 0AMHOYHbIX TAPAIUTOB K raMOHTOB, 06LEAMIIEHHDIX B CH-
SUrUN, CX0AHO. LIMTONMWIIM COXpaBAoTes Ba ¢BOBOAHONA NOBEPXHOCTH TAMOHTOB
BILIOTH /10 Hayaja GopMUPOBAMMA IAMOHTOUMCTh. B 30HE KOHTAKTA NAPTHCPOB
OHY OTCYICTBYIOT.

HanGoabliuM HM3MEHEHUAM Y KNEeTOK, BXOAAWIMX B COCTAB CH3HIHSA, MOXET
noABepraThes SACPHLIR annapar. B cu3uruax M3 KpoBeHOCHOr0 ¢ocyaa HaM He-
OQHOKPATHO BCTPEYaINCh FT8MOHTSL, B LHTONNA3ME KOTOPEIX COREPXKANOCH HE O~
HO KpYIIHOE, 8 MHOXECTBO MeNKuX siaep. TIpyu 3ToM HeoOXxO0AMMO OTMETHTh, YTO
NPAKTHYECKH BCEraa MHOTOANEPHBIM GBI TONLKO OMMH M3 MapTHEpoB (puc. 15,
¢M. BKJL). Bropoil 11460 coxpaHsn Mpo3payHylo UUTOIVIa3My, B KOTopolt Boobie
He yAaBanoch OGHAPYXHUTD sapa, JIMOC B HEM MOXHO Obiio Hab/o4aTh npouUecChl
pe3oplumm,

Menkune agpa MHOrosaepHblx GOpM 1O CBOEH CTPYKTYpe 38METHO OTAHYAIOT-
CAl OT KPYIIHBIX AP OAHOAACPHBIX NapasHTOB, B HUX ualle BCEro He BbABJIACT-
CH AAPLILKO, A IETEPOXPOMATHH [IPEACTABIEH KPYTNHLIMH CKOILICHUAMM Henpa-
BUALHOM opMbl. AaepHas 060104Kka MMeeT oGLIMHBIA BUA M HMKOTA He OblBaeT
YTONLLEHHOM.

FaMOHTOLHCTHE B HALLIEM Matepyalie BCTPeYaINch OTHOCHTENLHO PeaKko, IpM-
yeM Bee OHM Gbui 0OHApYXKEHBL HA MOBEPXHOCTH KulileyHUKa. B npoceere xpo-
BEHOCHOTO COCYAd 3Ta (hadd XUIHEHHOrO UMKIA TPErapMH B HAlieM Marepuaiic
oTCYTCTBOB&NA, ["AMOHTOUMCTBI, TAK X KAK W IPYWEBUAHBIE CHINIHH, OOGbIYHO
PACIIONArAlOTCA HA NAJbUCBHAHLIX BLIPOCTAX, ¢POPMUPOBAHHBIX 33 CHET TKaHeH
xo3anHa. CHapyXUH MrAMOHTOUMCTA NOKPLITA MIOTHOH 0BOAOUKONR, NOBEPX KOTO-
polt 4acTO MOXHO HAORIOAATE PHIXIbIA KNETOYIBIA 10KPOB, ABHO CHOpMUpOBaH-
HblA M3 KNETOK XO3AMHA. B HyxHeH yacTM raMOHTOLMCTA HECeT KOHMYECKUH
BRIPOCT — <«HOXKY», MOCTPOCHHYIO U3 TAKOI'O X¢ IJIOTHOIO Marepuana, Kak H
crefika. BMecTe W CTEHKA, H «HOXKa» raMOHTOLMCTH NpeacTasuslior coboi mo-
1oauTHOe 06pazoBanne (puc. 16, 17, cM. BKA.). Kak npaBuno, raMOHTHI, 1(2X0~
JSUHECH BHYTPH I'AMOHTOUMCTBL, COXPEHAIOT CBOKX WHAMBHIAYAIbHOCTb BIVIOThH
[0 3aBepilleHMsl CNOPOTOHHK. MexXay UMMM ¢ CaMOre Hauaia IOABAAETCH XOpo-
WO BLIPAXCHHAH «Nicperopoikar», [Tpuposa atore obpa3osaHHs HE COBCEM SICHA,
JIeno B TOM, UTO KaXAbiA FAMOHT BUYTPM F4MOHTOLMCTbI 0AeBACTCH CBOCH CO0-
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CTBEHHOH TOHKOH, HO, NO-BUAMMOMY, AOBONBHO TpouHoil o6onoukoit. Tlpu me-
X2HUYECKOM pa3pylIeHMH raMOHTOLMCTbH FAMOHTBI J1ETKO PACXOAATCH B PasHble
CTOPOMBI, MPAKTUHMECKH TIOMHOCTHIO TEPSiA CBAIb APYT C APYroM. BrionHe seposT-
HO, YTO YIIOMAHYTAA BhILIE «NEPErOPOAKa» MpeAcTapnseT coloit 30HY, B KOTOpO#H
060NOUKY 2 raMOHTOB NAOTHO MPUIEraoT Apyr K Apyry. MHoraa ynaetca obHa-
PYXHTb FAMOHTOUWCTSI, JUILCHHbIE «eperopoakk» 1 ofnaaaiomye eaMHol no-
nocteio (puc, 17).

Ham ny pasy He yaanoch oGHapyXuTh TaMETOréHe3 B raMOHTOUMCTaX. B 1o
Xe Bpema (hopMHpOBaHUe OOLHCT M CTIOPOTEHE3 — ABNEHUS BeCbMa OGBIYHbIE.
CsocoGpasue 3THX MPOLECCOB 3AKMIOYAETCA NMUIL B TOM, HTO NPAKTHYECKH
BO BCeX HaGnionasLumxca HaMM CIydadx OHH NPOTEKANH TOAbKC B ONHOM U3 ABYX
TAMOHTOB, COIEPXKABUIUXCA B rAMOHTOUMUCTE. BTOpOo# raMOHT 06LIMHO HAXOLW-
CAl HZ TOW WX HHOM CTaguy AereHepaluu.

CobeTBenHo dopmupopaue oounct {puc. 18) naumnaerca ¢ obocobnenns
BHYTpPH 060/I0MKH OAHOIO M3 rdMOHTOB HeGOJbIMMX OBafbHbIX Ten, Tlochneanue
CHavama oaHosaepHbl. Tlo3aHee B pesynbTare 2 nNoCAeA0BATENbHBIX AclieHHH 06-
pasyioTcs 4 sApa, KOTOpble MONAPHO PACTIPEAENATCA MO fomocaM GyayueH
oouHCThl (pHc. 18, a). TONbKO NOCke 3T0ro HaYMHaer dopMMpoBaThes 060109Ka
OOLUCTHI, MPHYEM HA OMHOM ¢é¢ INOI0CE 3aKIaJ(bIBAETCA KOHUYECKUH OTPOCTOK,
a Ha apyroM — BopoHka (puc. 18, 8, 8). O6bIYHO Ha 3Toft CTAAMH HUTONINA3MA
OOLMCTHE CTAHOBMTCS NMAOTHOM M MasONpO3pavyHoi. B 3T0T Nepuoa Jaiexo He
BCErZia YARETCA PACCMOTPETh sAapa. B mansneitiueM, no mepe sasepureHus ¢op-
MHPOBAHHsl 3aUIUTHBIX CTPYKTYP OOLUCTH €e COAEPXHMOE CHOBAa CYAHOBMUTCH
NPO3PAMHEIM, AAPA NPETEPTIEBAIOT ellle OAHO ACNCHUE, W, HAKOHEL, MPOKCXOANT
obocoGnenue 8 cnioposontos. INocneHue PACONTAralOTCH HA MOMIOCAX OOLMCTHI
2 rpynnamMu no 4 s kaxamoi (puc. 18, 2).

Heckonbko pas Mbl Habmofanu GopMHUpYIOIIHECS OOUUCTHI B TAMOHTOLM-
CTax, MUINEHHEIX «nmeperopoaxu» (puc. 17).

Boiie yxe 0TMe4anock, 4To pasHbie GOPMbl FAMOHTOB H CHIUTHEB B3AUMO-
AEHCTBYIOT ¢ TKAHAMH XO3AMHA pasnuyHLIM oOpaioMm. Kernesuamwe u rpyiue-
BU/IHBIC TAMOWTBI M CMIUTHM TIO CYTH Jena sIBNAIOTCS MONOCTHBIMU MAapasuTa-
MH — OHY CBELIWBAIOTCS B NPOCBET COCYAA M B HENIOM, ¥ WX CBOOCHO OMbIBA-
€T MONOCTHAS XHAKOCTh. KaK yXkeé roBOpMIOCH BhILLE, B MECTE MPUKPETICHUA
KermeRMIHBIX KIETOK HWKAKMX 3aMETHBIX M3MEHeHWii B BLICTHIKE COCyha Ha-
Gmofats He ynaerca. Hanporus, npuUKpenneHue rpylesBuasbix ¢popM BhI3bIBA~
€T MOLLHOE NIOKANLHOE Pa3pacTaHue TKAHEH CTEHKU KUWEYHHKA, YTO NPUBOAUT
K (QOpPMUPOBAHMIO XAPAKTEPHBIX MBUILLEBUAHLIX BEIPOCTOB. CaMU KIeTOUHbIE
TeNa Mapa3suTOB OCTAIOTCA NMPH 3TOM «roAbiMu». Hu enoreaust, Y uenoMouu-
Thl' TOBEPXHOCTL MAPA3UTOB He TIOKPBIBAIOT. BO3MOXHO, TOMY TPEMsTCTBYIOT
YOMUHABUINECA BbIlE MHOTOYHCAEHHKIE HUTONWIUIA, TIPHCYLIHE 3TOMY BUAY
TPETapuH.

CoBepIleHHO WHAYE B3AUMOIEHCTBYIOT ¢ KIETKAMM X037uHa cdepuyeckue
raMOHTH.. OHUM € CAMOTO Hauama PAacHoOJNATAIOTCH NMOA CHOEM LENOTENNd, KO-
TOPbI AIUTENLHOE BPEMA OCTAETCA HEMOBPEXACHHBIM. Bo ppema pocra mapa-
3UTE KOJNUYCCTBO MNOKPHIBAIOIIMX CNO KNETOK, €CAU W YBEIMUMBAGTCH, TO HE
OUYEHb CIThHO. TTOKPHIBAIOMIAY MAPA3UTA KICTOYHAS «MAHTHAS CHIBHO pACTATH-
BAETCA, YTO XOpOWO OBIBAET BHAHO NPM CPABHEHWH OTHOCUTENBHO MOJOHBIX
¥ COOTBETCTBEHHO HEBGONBIIMX MAPAIUTOB ¢ Bonee KPYNHLIMU ¥ CTAPHIMH 0COGS -
M} (puc. 4).

B GonbuwinucTRE CyyaeB MOKPLIBAIOWIME MAPAUTOB KAGTKMA HECYT HA CBoeh
MOBEPXHOCTH BONOCOBUAHLIE OTPOCTKU KaK CO CTOPOME! NENOMA, TaK U CO CTO-
POHBL TPETapuHml, JInWHA 3THX OTPOCTKOB M MX KOJHYECTBO MOLYT 3AMETHO
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BapbupoBaTb. ORU MOTYT GbITh HACTONBKO MUIMHHBIMH W PAacno/arareCs Ha no-
BEPXHOCTH KJICTOK TAK IYCTO, YTO CAMH KJICTKM KaxXyTcst MOXHATeIMM (puc. 19,
CM. BKJL), B TO Xe BpeMsi He PEAKM CY4aH, KOTAA KASTKH Ha [IOBEPXHOCTY napa-
3MTA HECYT JIMLIb KOPOTKHE, HAMOMHHAIOWINE IMETHHKH OTPOCTKH, PACMIONIOXKEH-
HBIC HA 3HAYMTENLHOM PACCTOSAHWUM ApYr oT apyra (puc. 20, cm, Bkn.), U, na-
KOHEL, HEKOTOpble CHEpPHYECKHEe TMAMOHTB MOTYT ObiTb NOKPLITHI COBEPLICH-
HO <«rONbLIMM» KJIETKAMM, MOMHOCTHIO JMIUEHHBIMH BOJIOCOBMAMBIX BBIPOCTOB.
ITpy 3TOM rpaHvubl OTAENbHBIX KASTOK CTRHOBATCA XOPOWIO 3AMETHBIMM (puc. 21,
CM. BKJL.).

[ToaBneHne AMMHHBIX BOJOCOBUIHBIX BBIPOCTOR HA NOBEPXHOCTU KNETOK 18-
JoTenus, MO-BUAMMOMY, HE CBH3AHO C NapasMTUpPOBaHMCM rperapud. OO0 3TOM
CBUIAETE/ILCTBYCT, HA HAlll B3MIAJ, HAMYME AHAIOTHYHBIX CTPYKTYP HAa NOBEpX-
HOCTH MHTAKTHBIX YYaCTKOB Lgaomuueckoro snureans {puc. 20, 21).

OBCYXIAEHHE

Bnepssie pup Urospora chiridotae Gbin onucan B, A. [loresem (Dogiel, 1906)
non Hassanuem Cystobia chiridotae, TToaauee K 3THM IperapyuHaM HECKO/IbKO pa3
BO3BpAIANUCE pasHLIe ucchenosatenu, B ToM uuene W cam orenr (Dogiel,
1910; Goodrich, 1925, uur. no: Levine, 1977, Théodorides, Laird, 1970). B ue-
NIOM PeayibTaThl HaWKX HabmoaeH!i nosTBepXAaloT TO, YTO GbUIO HANKCcaHO 00
3TOM Brae. O1aKo 2 MOMEHTA 3aCNyXHBAIOT 0coforo ynoMuHaHus, CunTaercs,
W10 /19 GOMBIUKHCTEA IPerapiH XapakTepHa A0CTATOMHO Y3KaH NPUYPOUYEHHOCTD
K TEM WM HHDPIM OPraHaM XHBOTHOTO-XO34MHa — Kax/bld KOHKDETHbIA BKA 3a-
CENSET NOKANLHBIA TOCTARbHbLIA GHOTONM (ManbIIUIUEBbl COCY/bI, KHLUKA, BOUHBIE
Nerkue, CEMEHHbIE MEWKHK A T. 4.}, 33 NpeResbl KOTOPOIO OH HE BBRIXOAMT.

B paGore 1906 r. Jorens, xapakrepusys U. chiridotae, nMuer o JOKaRM3aUNN
IPETAPUH ITOTO BMAA B KPOBEHOCHSBIX cocyaax xodsnHa (Dogiel, 1906). Oanako
B nocaeayomux paborax OH yIIOMMHACT O TOM, YTO 3TOT Napa3yT BCTPEUAeTCH
HE TONBKO B NPOCBETE KPOBEHOCHOTO COCYAA, HO M HA CTeHKe KulweyHuka (Do-
giel, 1909).

Tpodozoutsl U. chiridotae GMOAOrHYECKH HACTOABKO TIRACTUYHBI, YTO MOTYT
HeACTBUTENbHO 3aCeNATL pajHble OpraHbl X03auHa, OHY MOTYT BBICTYNATDb B POJIK
M TONIOCTHBIX, M TKAHEBRIX NApasHTOB. [10cieHUE BCTPEUAOTCS peXe, HO, TeM
HE MeHee, HaXOAKKM TPOOIOUTOE U NAXKE CHIUTMEs MEXAY HAPYXKHOH [IOBEPXHO-
CTBIO KHIUCYHOH TPYOKM U CHOEM 11E0MUMECKOTO 3MUTEAHA ObUIY JAEKO He
eJUHUYHBIMU, TO Xe€ OTHOCHTCH M K JIOKANIU3AUMH TPOQO3OUTOB HEIOCpeacT-
BCHHO B TOMUE ¢TCHKH KMWICYHWKA, CBA3b ¢ TKAHAMU XO35UHA COXpAHAETCH W
B TEX CAy4asX, KOrna napasurst POPMaNbHO MOTYT CHMTAThCS MONOCTHBIMU, By-
AYYH NPOUHO NPHUKPEHIEHHBIMU AHOO K UL/IOTENHIO, TNOO K 3HAOTEIHIO KPOBE-
HOCHOIO COCYAH, OHK (aKTHYeCKH CBOGOAHO PacmnosiaraloTcsi B COOTBETCTBYIO-
WEeH MONOCTH — LEJAOME WM MONOCTR KPOBEHOCHOIO COCYAA,

Kak mokaabiBaeT aHanu3 AKTEPATYPHBIX HAHHBIX, noaobHas Ouonornyeckas
0cofeHHOCTb CBONCTBEHHA M ApYruM BuaaMm poaa Urospora. Urospora holothuriae
ROCENNETCA B KPOBCHOCHOM COCye, LUeNOMEe M KUlieuHol TpyGKe ronotypun Ho-
lothuria tubulosa; Urospora tubificis NOKANM3YETCS B CEMEHHBIX MELIKAX U LUENOMe
Tubifex tubifex;, Urospora schneideri 0cBOWNA KPOBEHOCHbIE COCYABl U UEJIOM He-
CKONBKUX BWIOB rojloTypuit M3 poaa Holethuria (Boronemosa, 1953; Levine,
1977, u ap.). O6pawaior Ha cebi BHUMalKe 2 06CTOATE/IbCTBA, TakK KakK BCe npu-
BEACHHBIE NPUMEPDl OrPAHNYEHBl OJIHUM POAOM, TO MOXHO NpPEATNIONOXHTh, YTO
PeYb MAET O KUKUX-TO XapaxTepHbiX 0COGEHIIOCTHX OAHOIO TAKCOHA OTHOCHTEIb-
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HO HEBBICOKOI'0 panra (pom, MOXeT ObiTh TPYNNa POAOB MIU HAXE CEMERCTBO).
Kpome Toro, Bo Bcex 3THX MpuMepax (hurypupyior opramel, X0T8 U pasTUYHbIE,
HO UMemoue eauubli reHe3nc. IToNoCTh KPOBEHOCHBIX COCYIOB MIMTOKOXUX W,
B YACTHOCTH, POJIOTYPUI MMEIOT ULENOMHUUECKOE NPOUCXOXAEHHE ~ 3TO BCETO
anurs 06ocobABHRLIY AepUBaT NEIOMa, & «KPOBb» — 3TO BCE TA XE LENOMUUE-
CKast KUAKOCTL, Cxoanasn CUTYalmsl ¢ CEMEHHBIMH MEIIKAMA H LUCTOMOM ONIUIo-
xeT. IlepBble MPEACTABIAIOT COGOM CEUNANUIUPOBAHHEIE N 000CO0IeIHBIC Yya-
CTKM BTOpOTO. CKazaHHOC MO3BONAET MPeAroAoXUTh, YTO YCNOBMI OOHTAHUA
B NCPSUMCAEHHBIX OPraHax, XOTJ M XapaKTCPUIYIOTCH KAKUMH-TO TOMABKO UM
MPUCYIIMMHU cnetuduiecKUMH 0COOEHHOCTSIMM, HO PA3THYUA 3T He CTONL Be-
NUKH, YToGBI CTar, GapsepoM HA NYTW pPacceNeHMs MapasuToB B TENE XO3AUHA,
B 3Ty cxeMy He yKNanbBaeTcsA TKaHesas nokannsauns U chiridotae. K coxane-
HUIO, AanbHeimas cyasba TakuxX GopM W MX NOCHEAYIOUMM BKNA B PpeasiU3aumnio
XHU3HEHHOTO LIMKia PacCMaTPUBAEMOr0 BYAA NOKA HE U3BECTHBI.

B ynoMWHaBIIHUXCA BbIlIE paBoTax HUYEro e TOBOPUTCHS O BAPBHPOBAHMU
(OpMBI Telta rperapuH B 3aBUCHMOCTU OT MecTa MoceacHua. Enuircreennoe uck-
JIoYeHWe — yxe uuTuposatnbie paborsl B. A. Jorens, xoTopelit, XOTA 1 He B
ABHOU hopMe, oTMETUN MOPDONOTHUECKOE Pa3HOODPA3HE BCTPEHAIOUIAXCS B O~
notypusix Mopdr M MPEATIONOKUI, YTO STO OTIHYHTENLHAS YEPTa paccMaTprpae-
MOTO BMIA.

MBI yXe OTMCYANH RBIILE, 9T0 HaBnioaaeTcs uerkas MPUYPOYEHHOCTH OTpe-
AeTEHNBIX MOpD K KOHKPeTHBhIM TOCTaNbHBIM Guoronam. Bonee toro, camo 310
MOphoIOrrRuecKOe Pa3HOOOpa3Hue, MO-RUAUMOMY, U 06YCIOBACHO COCOBHOCTLIO
U. chiridotae nocenarscst B pasHLIX opranax xo3suya (Isxuws, TMackeposa, 2003).
YnomuHaeuinecs BHIIE 3 OCHOBHBIX MOPMOTHMA OTYETNUBO PAITHUAIOTCS IO
$popme u IporopuUAM Tena: OKPYrIkie GOPMEI, TPYIIEBHAHBIC HIH KATNEBUAHbLIE
U, HAKOHEIl, CUJIbHO BLITAHYTbIe — KerjennaHne, Tak KaK KaxAbiH W3 3THX
MOpGOTHNIOB TOCTATOUHO CTPOTO MPUYPOUEH K COBEPIIEHHO KOHKPETHRIM rocTa-
JBHBIM GHOTONAM, TO PASAUUUSA MEXAY HUMH JIETKO OODLACHAIOTCH PASIHYAAMM
B YCNOBHUAX WX OOMTaHHA.

YakoMy 1mpocseTy XpoBEHOCHONO COCYAa, OYEBUIHO, TYYLE BCEro COOTBETCT-
BYET BBITSIHYTas KernesuaHasa GopMa tpodoaontos. MoXHO NpeAnonoxXuTh, YTo
RTHHHEIE UATONHIIH, CROUCTBEHHBIC KASCTKAM 3TOro MopdoTHna, npensTCTRYIOT
He TOJbKO OCEHAMMIO UECTOMOLUNWTOB, O YEM FOBOPHIOCH BBILLC, HO H MeXanuue-
CKOMY «CJIMITaHUIO» MAPAIUTOB MPU MHOXECTREHHOM 3apaXeHny xo3guHa. Tlo-
cliesHee HaBNIOAaeTCA ROBOJILHO YACTO — Ha TIOMEpedHuIX ¢pesax uepes Kuiley-
HUK OBIBACT XOPOWIO BHOHO, YTO BECH €T0 NMPOCBCT 3AMONHEH OMHHOYHBIMU U
O0BEIMHEHHBIMY B CU3MTHU TperapuHaMu. Haanuue LAMHHBIX M YIPYTUX LIUTO-
MUANEA, NO-BUANMOMY, 00cClIEYUBAET COXpaHeHHe NycTh HeGoMbIoro no ofn-
EMY, HO MOCTOAHHO MPUCYTCTBYIOMETO CBOBORHOrO MPOCTPAHCTBA MEXIY Tapa-
auTaMu. CoOTBETCTBEHHO COXPAHACTCS M JOCTYIT «KPOBM» TOJOTYPUH K MOKPO-
BAM MapaznToB.

I'perapuns!, NPUKPEASIONIMECH K TTOBEPXHOCTH KHIICHHUKA ¥ CBOGOZHO «CRM-
cawme» B I1eJ0M, OKA3bIBAIOTCA B HECKOJbKO WHBIX YCIOBHAX, XUMUIM Cpeabl
MPAKTHYECKH TOT Xe, uf0 «KpoBbs TONOTYPHIl BTO Ta Xe NMONOCTHAS XUAKOCT.
A BOT (DPM3IMYECKUC YCNOBHSH ¢coBepiueHHO uHble, Kak 65l HH BBICOKA Obuia MH-
TEHCHRHOCTH WHBAINY XO3AKNA, [PYHICBUINDBIE PErapUHEl (CU3MTHN), TIPUKpEN-
NeHHbIE K NOBEPXHOCTH KUIIKU, NPAKTHYECKH HUKOIIA HE CONMPHUKACAIOTCH APYr
c apyroM. [TpoGremMa MakeUManLHOTO MCMONLIOBAHUA OTPAHUUCHNIOrO 06nLeMa
OKPYXAIOIEero MpOCTPAHCTBA Mepe]l HUMU He CTONT. TTon0CTHAS XUAKOCTH CBO-
fouHO OMBIBAET WX CO BCEX CTOPOH. Y TperapuH 3Toro MopdoTHMa HUTOITHIIH
COOTBETCTREHHO GoNee¢ KOPOTKHE U crabee pasBuThI,
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Txanessie hopMbl rperapuH OTIIOCHTCH K TPETEMY MOPQOTHITY  HTO ILapO-
BUAHBIC KNeTKH, JIOKaIU3YI0TCA TaKUE IPerapuHb! TOXKE HA MOBEPXHOCTY KULLIEY-
HUKA, HO Mol ¢noeM ueitorenus, COBCeM MOROAbIE 0co0M KaK OAMHOYHDIE, TAK
M, peXe, CH3UTUM MOKPLITH UENOMUYECKUM IMUTEIMEM MOAHOCTBIO WM Npak-
THYECKH HE BLICTYMAIOT HaA NOBEPXHOCTLIO KHWeuHoi TpyOku. Bonee kpyn-
HLIC TIapa3’uThl MOTYT CH/AbHO BbIIABATLCK B 1POCBET, HO NIPU 3TOM LIENOCT-
HOCTh SHMTCIAHARBLHOIQ CN0f, OAEBAOLIENO UX HANOAOOME «MAHTHH», OCTACTCH
HeHapyweHHOM, boree Toro, 3a cyer 2aTtoro cnos ¢opmupyerca ynoMHHaB-
WKACH paHee TMOKMH «cTeOenek», CBA3BIBAIOWMNA NAPAIUTA CO CTEHKON KWIU-
K4. HO 1 Haxoanc, BHYTPH 3TOrO HAMOMMHAOWETO MOABMXHYIO KMUCTY ofpi-
30BUHMSA, rPErapuHbl BCE PABHO OCTAIOTCH HACTOSWMWMYM TKAHCBBIMM Napasu-
TAMHM. A WapoBUAHAs (HOPMA TEla M3NABHA PacCMaTpuBacTC KAk AOBONBHO
TMZIH‘IH&SI MOpgonormyeckan alanTauls K TKaHeBOMY napasuTuamy (Jorenb,
1947). - :

ITo-BUaMMOMY, MOXHO OXMAATB, YTO M y APYTHX YIOMHMHABIUMXCH Bblwe
npeacraButTeneit popa Urospora, Tpodo3oMTH KOTOPLIX JNOKAIM3YIOTCS B HeEc-
KORPKKHX Pa3fMyHBIX OpraHax XO3sMHA, Takke OyaeT BBIABAEHO CYLIECTBORA-
HHE HECKOMIBLKMUX MOPQOTHNOB, NPUYPOUECHHBIX K Pa3HbBIM T[OCTAIbHBIM OUHO-
TOIAM,

Hanuuue xopoluo BhIPAXCHHLIX MOPPOTUNOB, MEXIY KOTOPHIMH OTCYTCTBY-
0T «TIPOMEXYTOYHLIE» HOPMBI, HEM30EKHO BHI3LIBACT BONPOC: SBIAKOTCA HCCTe-
DycMble HaMM IPerapuHbl NPeACTABUTENSAMH OJJHOI'O BUAA WIH, MO MEHbIUEH Me-
pe, asyx. B. A. [lorens, cHadana onucaslinit paccMatpuBaeMblil BUI, U3 1TpOCBETA
KpoeeHocHRX cocynos (Dogiel, 1906), a no3nHee AOMOAHUBLIME 3TO OMHCAHHE
XapakTePUCTUKON rperapuH, NMOCENAOIMXCH HR NOBEPXHOCTH KuweyHuka (Do-
giel, 1909), GeccnopHo pacemarpusan 3t GopMbl Kak oauH Bua. B 1925 roay
Tyapuy (Goodrich, 1925, uut. no: Levine, 1977) ny6nukyer craThio ¢ noapo6-
HBIMH ONMCAHHAMMH rperapyuH, NMapasuTupyiomux B8 roporypusax Chiridota laevis.
Ona Buinenser 2 BuAA rperapuH M3 3THX roaotypu#t (Goodrich, 1925: nur. no:
Levine, 1977). Benen 3a Heit cywecrsoBaHne 2 CAMOCTOATENbHBIX BUAOB, OTHO-
CAIUMXCH K padHbiM pogam — Urospora chiridotae n Lithocystis brachicercus, nipu-
suaet U Jlupadin (Levine, 1977). Haspanwe U. chiridotae coxpaHseTcsi TONLKO
3a rperapuHaMu, OOUTAOIAMHU B KPOBEHOCHBIX cocyaax ronorypuit, Ux onuca-
HHE COOTBETCTBYET ONMCAHWIO, npeanoxeHHomy B. A. Jorenem B 1906 r. Bua
L. brachicercus Baouaer B cebsi MAPAINTOB, NOCEHIOIMXCH B CTEHKES KHLICYHU-
Ka WIA B LEIOME M HE ABIAKWMXCH HEOTAMHBLIMH. [nasHbie OTAMMMA rpera-
puH ponos Lithocystis u Urospora 3axnoyaloTcst 8 MOpgonoruu oouucet. Y ypo-
CIOP KOHUYECKHH OTPOCTOK, PACNOIOXKEHHbIH Ha OHOM U3 IIONKCOB OOUKCTHI,
OTHOCHTEJIPHO KOPOTKHMH, Y NMTOUNUCTHCOB OH UMCET BUA JUIMHHOMW, npo3payHoi
pyOku (Dogiel, 1906, 1909; Goodrich, 1950; Levine, 1977). I'yapuu, onucuisas
CU3UTUH rperapun suaa L. brachicercus, ykaseisaer, uto oH X-o6pa3Hoit Gopmsl.
Taxo# Tun cuanrug obpasyercs B TOM ciyyae, KOIZI& NAPTHEPL! B3AWMOAEHCTBY-
10T OOKOBBLIMH NOBEPXHOCTAMH HE Hd BCEM IPOTAXEHMM KMETOK, @ JIMLIL Ha OT-
HOCHTE/IBHO KOPOTKOM YYACTKE, MONICA XE KJICTOK OCTAIOTCH ¢BOOOAHBIMH, T10-
MNMO 3TOro, B raMOHTONMCTE L. brachicercus HakanMraloTes rno6ynsl oxcanara
kaaeuusa (Goodrich, 1925, nur. mo: Levine, 1977).

OnucaHHble HAaM{ rperapuiisbl 061afaleoT NATCPANBHLIM THROM CH3MIUS,
T. €. IAPTHEPRL COSMUHAIOTCH APYT € NPYTIOM HA BCEM NPOTAXEHUM OOKOBBLIX NO-
BEPXHOCTCH. OHHM HBJSIIOTCH HEOTAMHBIMM, TAK KAK HAMHM OblnHM OGHapyXeHbl
PAa3sHOBOIPACTHLIC CH3UIUM, B TOM YHCAE U OYEHbL MEAKUE. DTO OAHOIHAYHO
FOBOPHT O TOM, YTO CHIMrUH BPOPMUPYIOTCA OUCItb PUHO — NTUGO HA CTAJUU HO-
CTHUILIAX MECT OKOHUATEILHOrO IOCENEHMsl CIIOpO3OUTOB, JHBO BCkOpe nocae
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sToro. Bo BCAKOM Cilydae, 3TO MOXET OCYLIECTBUTBCH, NMOKA COXPAHAETCA MOJ-
BHXXHOCTD I'peraput, T. €. 1O MOMEHTA NMPUKPENAEHUS TTAPASHTOB K CTEHKE COCy-
a8 WK KuWeyHo# TpyOxu. Bece oGHApyRKeHHbIe HAMU (OPMBI ObIIK MOMHOCTHIO
HEeMOABUXHBIMM, TakuM 06pa3oM, NONYYEHHbLIE HAMU HAHHBIE OTBEYAIOT ONMKUCa-
HHI0 TONbKO OAHOrO BuNa — Urospora chiridotae, npennoxensomy B. A. lorenem
(Doglel, 1906, 1909).

L. brachicercus » ronorypusax obcnenosanHoro pakona benoro mopn (Kaunpa-
JNAKWCKUM 3aMuB, KepeTcKuii apxunenar) HaMH obHapyxeH He oo, He Haxoau-
AN €70 M paHee B 3TOM palioHe (JoOpoBONLCKUN, THYHOE COOBLIEHHE).

OcoGoro BHUMAaHUA 3aCTYXHBAET aHANU3 OCOGEHHOCTEH peanu3auuy mojao-
Boro mpouecca U. chiridotae. K coxaneHuio, NHTEPaTypHble UCTOYHUKH JAOT
He OYeHb MHOro MH$poOpMalMK no 3ToMy Bonpocy. Hu B. A. [lorens, Hu apyrue
uccnenosatent, paboTariure ¢ 3TUM BUAOM TPErapuH, MpakTHYECKN He obpaila-
MM BHMMAHUA Ha cynp0y raMOHTOB B COCTABE CU3WTHA M HeTanu raMeToreHesa.
TMoxany#, HauGosrblilee BHUMaHKE NPUBIEKan GpeHOMEH HEOTAMHOCTH, KOTOPLIH
BOOOLIE AOCTATOMHO WMPOKO BCTPEHAETCHA Y PA3HBIX TperapuH, B TOM YMCIe H
8 npeaenax ceM. Urosporidae (poawul Lithocystis, Gonospora, Urospora) (boronemno-
Ba, 1953). TIpnunHoit nepexosa K HeoraMuH, cKopee BCETO, SIBAAETCH OUEHB PaH-
HSA YTpaTa MOABHXHOCTH.

OnuHouHoe CYIIECTBORARKE WIM OOBEAMHEHHE B CHIWTHI, BEPOATHO, He
OKa3biBAET PELIAIOLIErO BIUAHUA Ha POCT MAPa3HTOB — M OTAENbHBIE TPodhoIon-
Thbl, X [TAPTHEPH! B COCTABE MapPHbIX ACCOLMALMH JOCTHIAKT OAMHAKOBEIX pasMe-
pos. OGpawaer Ha ce6a BHUMaHUE TO, YTO OGLEAMHEHUE B CHIUTHIt OYEHB YacTo
OCTAETCA YHCTO HOMUHANLHBIM. B meppyio ovepens 310 OTHOCHTCH K IpyLiesmni-
HeIM ramMoHTaM. Cama CBA3b MEXAY TapTHEpaMy acCOUMALMM OYeHb Henmpoy-
Hasg — Jaxe cnaboe MEXaHM4ECKOe BOZACHCTBME NPUBOAKT K MOUTH MOJTHOMY
Pa3beaAHHEHHIO KNETOK. DTa 0co6eHHOCTh COXpaHARTCH U moche GhopMUPOBAHKS
obuieli o60NMOYKH TAMOHTOLMCTH. B cnyyae BapylleHHsI €€ LENOCTHOCTH, Kak
yXKe roBOPHIOCH BhILIE, TIOMHOCTBIO 060CO6eHHBIE IPerapuHbl NErKO Pacxoxar-
¢a B cTopodbl. K cxa3zaHHOMY ocTaercd n06aBHTh, YTO B TOJABNAIOWEM Gosb-
HIMHCTBE HAGnIONABUIMXCH HAMH CnyvaeB (hopMHPOBAHME OOUMCT W MOCHEAYIO-
UIMIA CIIOpOTeHe3 IIPOTEeKANH TOJNbKO B OAHOM U3 TaMOHTOB. OGBLACHUTH 3TO
MOXHO, JULIb NPA3HAB «1APTEHONCHETHYECKYIO» NIPHPORY pa3MHOXeHHS. Cama
KOHCTPYKIUS IAMOHTOLMCTL ¢ COXpAHAIOWINMHE 060CO0NEHHOCTE FAMOHTAMHY,
pasgencHHLIMM YITOMUHABIUEHCA BbIlLE «MEPeropoAKois, UCKIIOUAET peannaa-
LMI0 HOpMaNTEHOTO aMbUMHKCKCAa. BO3MOXHOCTE CBOEOOPA3HOTO, 1O CYTH CBoelt
ANMOMMKTHYECKOTO, MAPTEHOTEHe3a y TperapuH paHee Owna OTMedeHa B NUTEpa-
type (Grasse, 1953). 3apepas ofcyxneHue NMONYYEHHBIX PE3YNbTATOB, CNEQYeT
¢lle pa3 NONYepKHyTh, YTo BHA U. chiridotae xapaxrepuayercs psaaoM YHHKalb-
HbIX 0COOEeHHOCTe!, DTO OTHOCHTCA M K Mopdonoruu, H X 6MONOrMY 3THX napa-
3uToB. ONHAKO NMOJHOCTLIO HENB3A MCKITIOUNTL W TOTO, YTO PAX OMHCAHHBIX Ha-
MH BbilIe crnieuHbudeckux ocobeHHocTelt U. chiridotae xapaxTepusyer He BuA
B UCAOM, & NUIIb OTAENLHYIO ero MOnyIsaLmIo.
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UROSPGRA CHIRIDOTAE
(SPOROZ0OA: GREGARINOMORPHA: EUGREGARINIDA) —
A NEOGAMIC PARASITE OF SEA CUCUMBER CHIRIDOTA LAEVIS
(ECHINODERMATA: HOLOTHUROIDEA: APODA)

A. Yu, Dyakin, G. G. Paskerova

Key words. Urospora chiridotae, Chiridota laevis, gregarine, morphotypes, life cycle, brown
bodies, host-parasite relationships.

SUMMARY

Several morphological forms (morphotypes) of Urospora chiridotae gamontes are found
in White Sca holothuroid Chiridota laevis. All these morphotypes are differed by localiza-
tion in the body of host, form and cytological features. The gregarines are situated in seve-
ral host biotopes, such as blood vessels, intestine and mesenteries. In the blood vessels
clongate skittle-like cells supplied with long thin cytopillia are obs¢rved, On the external
surface of the intestine spherical gregarines are found. These parasites commonly covered
with one layer of coelomic epithelium's cells. In some holothuria intratissue spherical cells
of parasites located in intestinal epithelium are presented. Both of these types of parasites
lack cytopillia, and folds or ridges on its surface, On different mesenteries, connections bet-
ween intestine and body wall, and also on intestine elongate ounce-shaped cells and ga- .
montocysts are observed. These cclls are situated on the apices of finger-like processes
of the intestine and mesenteries surface. OQunce-shaped gregarines have cytopillia shorter
than in skittle-like gregarines.

The differences between morphotypes of Urospora chiridotae are probably causcd by dif-
ferent cnvironmental conditions. In the narrow rift of blood vessel ¢longate cells are deve-
loped. The cytopillia may serve for making more or less wide space around gregarines,
which is necessary for food uptake, Spherical cells surrounded by host's cells and have
the form typical for tissue parasites. In the wide coclomic cavity where convection of liquid
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proceeds better than in blood vessel, ounce-shaped gregarines with short cytopillia are de-
veloped.

We found only typical for Uraspora chiridotae ovoid oocysts with digsimilar ends, anteri-
or collar and spine-like posterior end. Thus, the all above-mentioned motphotypes un-
doubtedly belong to the same species. The relationships between defense host cells and
the different morphotypes of trophozoites are variable.
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Puc. 2. U. chiridotae, xerneBuaHas ¢opma, J0OKanM3yloLascsi B KPOBEHOCHOM COCYAe: NPOAOIbHbIN
cpe3 (remMaToKCHIMH MajutopH).

K — CTEHKa KpPOBEHOCHOro cocyaa, ¢ — CKilaiaka nokKpoBOB.

Fig. 2. U. chiridotae, skittle-like form being located in blood vessel; longitudinal section (Mallory's he-
matoxylin).

Puc. 3. U. chiridotae, xerneBnaHasi popma, JOKATU3YIOLIASACS B KPOBEHOCHOM COCY/IE; MONEPeYHbIi
cpe3 (remMaToOKCHIMH MajuiopH).

6 — BAaKyoNu B LIUTOTUIA3MeE, 4 — MCYEPYEHHOCTh MOKPOBOB, # — sapo. OcTanbHble 0603HAYEHHUS TE XKe, 4TO U
Ha puc. 2.

Fig. 3. U. chiridotae, skittle-like form being located in blood vessel; cross-section (Mallory's hema-
toxylin).
Puc. 4. U. chiridotae, wapoBunHasi opma (cpe3, OKpalIeHHbIH C MCMONMBb30BAaHUEM MOAH(MULIMPO-
BaHHOIO METOAAa OKpacKu 1o dejbreHy).
cm — crebenek, A43 — saApa UeJOTeNUs, MMOKPLIBAIOLIHE IPerapHHy.

Fig. 4. U. chiridotae, spherical form (section stained by modified Feulgen procedure).
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Puc. 7. U. chiridotae: xarnieBUAHBI CU3UTHIA, pacnoNaralolMifcss Ha KOHLE MaJbLUEBUIHOIO BBIPOC-
Ta (n6); TOTAJIbHBIH Npernapar.
OcranbHble 0603HaYEHHA Te Xe, YTO U Ha pHMcC. 3.

Fig. 7. U. chiridotae: ounce-shaped syzygy situated on the apex of finger-like process; total preparation.
Puc. 9. 3anHuit paClUMPEHHBIH Y4aCTOK CU3UTHS KETCBUAHBIX raMOHTOB (¢a3oBblit KoHTpacT — PK).
O603HaYeHHs Te Xe, YTO M Ha puc. 8.

Fig. 9. Back widened part of the syzygy of skittle-like gamont (phase contrast microscopy).
Puc. 11. OTKpBITBIit Y4acTOK NMOBEPXHOCTH (CTpenka) chepHyecKoro raMoHTa (CKaHMPYIOLIAsh JIeKT-
poHHas MUKpocKonusi — SEM).

Fig. 11. Exposed area of the surface (arrow) of a spherical gamont (scanning electron microscopy —
SEM).
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Puc. 12. Cdepuueckuii ramoHT U. chiridotae (PK).
ym — uenotenuii. OcTanbHble 0003HA4YEHUS Te Xe, YTO M Ha pHC. 3.

Fig. 12. Spherical gamont of U. chiridotae (phase contrast microscopy).

Puc. 13. Slapo KerneBMAHOro raMoHTa (cpe3, reMaToKCHJIMH Maiopu).
H — HyKJleocoMa, %0 — siiepHasi obonouka.

Fig. 13. Nucleus of a skittle-like gamont (section, Mallory's hematoxylin).

Puc. 14. Txauesbie ¢opmbl U. chiridotae (cpe3, reMaTokcuauH Mannopwm).
0O6o3HayeHUs T€ XKe, YTO H Ha pHc. 3.

Fig. 14. Tissue forms of U. chiridotae (section, Mallory's hematoxylin).

Puc. 15. Cusuruii, 06pa3oBaHHbIi KeraeBUAHBIMU FAMOHTAMH, OONH M3 KOTOPBIX COAEPXHT MHOrO-
YMCICHHBIE siapa (cpe3, reMaTOKCHAMH Maiopu).

0603Ha4yeHUs Te Xe, YTO ¥ Ha puc. 3.

Fig. 15. Syzygy formed by skittle-like gamonts; one of the gamonts contains numerous nuclei (secti-
on, Mallory's hematoxylin).
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Puc. 17. Tamontouucra U. chiridotae ¢ oaHO#i MonocThio (TOTAMbHBIH Mpenapar).
H — «HOXKa», 00 — (HOPMHPYIOLIHECS OOLIMCTHI.

Fig. 17. Gamontocyst of U. chiridotae with one cavity (total preparation).

Puc. 18. IlocaenoBatenbHble CTaauH GOPMUPOBAHUS OOLIMCTBI M CMIOPO3OMTOB (@—2).
Fig. 18. Successive stages of forming of oocyst and sporozoites.

Puc. 19. KieTky LeIOMHYECKOTO 3MUTE/IHsI Ha NOBEPXHOCTH CepHYECKOro raMoHTa, ryCTO MOKPbI-
Thl€ BOJOCOBUAHBIMU BBIPOCTAMHU.
Fig. 19. Cells of coelomic epithelium densely covered with hair-like processes on the surface of sphe-
rical gamont.
Puc. 20. KneTky 1e10MHYECKOro 3MUTEIHsl Ha NOBEPXHOCTH chepHuecKOoro raMoHTa ¢ HeMHOTO4HC-
JICHHBIMH, KOPOTKHMH BOJOCOBHUAHBIMU BBIPOCTaMH.
Fig. 20. Cells of coclomic epithelium with few short hair-like processes on the surface of spherical ga-
mont.
Puc. 21. Knerkd LeJOMHYECKOro SMUTENHs HAa MOBEPXHOCTH cdepuuecKoro raMoHTa, JIMLICHHBIE
BOJIOCOBHAHBIX BLIPOCTOB.

Fig. 21. Cells of coelomic epithelium without hair-like processes on the surface of spherical gamont.



