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!1poBeAeHO CBeTOOrrTHqeCKOe llccneAOBaHHe ooreHeaa y ABYX KpeMeHeporo
BhlX 6enoMopcKllX ry60K ceMeiicTBa Myxillidae: Myxilla incrustans H lophon
piceus. !1oKaaaHo. qTO paaBHTHe 'JKeHCKHX rronOBhlX KnerOK y 3THX ry60K xapaK
TepHayeTcH pHAOM 06rn.HX rrpHaHaKOB. PaHHHe OOUHThI o6HapyJKeHhI MeJKAY
XOaHOII,HTaMH H B nOJIOCTRX 2KrYTHKOBbIX KaMep. TIpe.n;noJIaraerCH, tIro OHII
o6paaylOTcH Ha xoaHOUHTOB. B ljlaae 60nbIIloro pOCTa OOUHThI aaKnlOqeHhI B
Karrcyny lla rrnOTHO neJKaIl\HX paaHoo6paallbIX KneTOK Me30Xllna: HAPhlIIlJ(OBhlX
,3Me60I.I,HTOB, X03HDUHTOB ,lI.eaOpraHH30B3HHbIX 2KrYTHKOBbIX KaMep, KOJIJIeHll,H
'TOB H KneTOK co cljlepynaMll, HaKorrnelllle peaepBllhlX BeIl\eCTB B UllTorrnaaMe
OOURTOB QcyrueCTBJIHeTCH 6JIaro.napH ~arOUHT03Y ODII,HTOM COMaTHqeCKHX KJIe~

TOR; B03MO)KeH 9H,UoreHHbIH CHHTes }l{eJITOtIHbIX rpaHyJI. TIo Mepe pOCTa ODUHT3
TOJIlllHHa KanCYJl~I YMeHblllaerCH: SpeJIbIH: GOII.IIT oKpy}l{eH CJIOeM rrHHaKOII,HTO";

rrO,l106HhlX KJIeTOK. !10JIHpHOCTb apenblx HiiueKMToK XOpOIllO BhlpaJKeHa II
'onpe,1l;eJI5ferc5I rrOJIO)l{eHHeM 51.n.pa y O,lI.HOro lI3 rromOCOB II KpyrtHbIMH CKOTIJle
HHHMH >KeJITOlIHhIX BKJIlOtIeHHH y' rrpOTHBOnOJIQ2KHO'rO nOJIIoca. )l.JI5I M. incru
stans H I. piceus xapaKTepeH CHMYJIbTaHHhlii repMaljlpO,llHTHaM.

Pa3BIITlle ry60K ceMeiicTBa Myxillidae llCCJIe,n:OBaJIll Maac (Maas, 1893)
H 13epToH (Burton, 1932). 3Tll aBTopbI OnllCaJIll CTpoeHlle 3peJIoro Hiiua H
(jJOpMHptJBaHlle JIH'lllHKH y Tpex rrpe,n:CTaBHTeJIeii ceMeiicTBa: Myxilla rosa
cea, Tedania charcoti II Tedania tetwicapitata. ,UalIHble 0 rrp09M6pllOHaJIb
ROM pa3BllTllll MllKCllJIJIll,n: - rrpOllcxOlK,n:eHllll raMeT, xapaKTepe raMeTore
Re3a, B3allMOOTHOIlleHllll rrOJIOBbIX II COMaTll'leCKllX KJIeTOK OTCyTCTByIOT.
ECTb YKa3aHlle Ha TO, 'lTO ,n:Ba Bll,n:a B 06IllllpHOM OTpH,n:e Poecilosc1erida
:iIBJIliIOTCli repMa¢po,n:llTaMll:Microciona prolifera (ceM. Microcionidae)
(Simpson, 1968) II Tylodesma annexa (ceM. Biemnidae) (Levi, 1956).
o COOTHOIlleHllll rrOJIOB npe,n:CTaBllTeJIeii ,n:pyrux ceMeiicTB oTpll,n:a, II B 'laCT-
HOCTll ceMeiiCTBa Myxillidae Hll'lerO He ll3BeCTHO. ,

B HaCTomn:eii pa60Te llCCJIe,n:OBaH raMeToreHe3 ,n:ByX 6eJIOMOpCKllX NlHK
<CllJIJIII,n: _ Iophon piceus H Myxilla incrustans. Haille rrepBoe C006Ill.eHHe
nOCBllIll.eHO ll3YQeHllIO ooreHe3a y 9TllX ry60K.

Ty60K I.piceus II M. incrustans co6ltpaJIIt B ItIOJIe - aBrycTe 1982-1983 rr. B paiioHe
i)-Ba Cpe,llHerO B '-IyrrHHcKoii ry6e BeJIoro MOpH C KaMeHItCToro rpyltTa Ha rJIy6ilHe 15~
20 M. AJIH mCTOJIOmqeCKOrO ItCCne,llOBaHItH MaTepltaJI ljlltKCllpOBaJIIt TOTqaC rrOCJIe rroll.,"beMa
Ha rroBepxHocTb JKIt,llKOCTHMll BysHa It UeHKepa. a TaKJKe qeThlpeXoKltcblO OCMItH rro na
JIa,lly. ¢parMeHTbI ry60K 06eaBOJKHBaJIH B STaHOJIe, rrporrllThlBaJIIt I\eJIJIOH,llItH-KaCTOpOBhlM
lIlaCJIOM, aaKJIlOqaJIIt B rrapaljlltH. CpeabI TOJIIl\ItHOii 5 MKM OKpaIIlllBaJIll KBaCI\OBhlM reMa
1:0KCItJIHHOM 8pJIllXa H :JKeneaHbIM reMaTOKCHJIHHOM feii,lleHraiiHa. AJIH BbIHBJIeHllH MyKO
rrOJIllCaXaplt,llOB H MyKorrpoTeltAOB rrpltMeHHJIll peaKUItH XOqKItoCCa H MaK-MaHyca (!1ltpC,
1962). AJIH OKpaIIlItBaHItH o6Il\ero 6eJIKa ItCrrOJIbaOBaJIIt MeTOA «cyJIeMa - 6poM<jJeHOJIOBhlii

'CItHltii» (!1It,pC, 1962). AJIH BbIHBJIeHllH PHK It AHK cpeahl OKpaIIlItBaJIIt MeTItJIOBhlM, aeJIe
HhlM - rrHpOHItHOM It rro ¢eJIbreHy. MaTepUaJI, <jJHKcupoBaHHhlii rro naJIa,lly, 06eaBOJKUBaJIH
1l STaHOJIe BoapacTalOmen KOHueHTpaI\HH H aaKJIlOqaJIU B apaJI,llItT. Cpeahl TOJIIl\ItHOii 1 MKM
npltrOTaBJIllBaJIll Ha yJIbTjlaToMe LKB It oKpaIIlHBaJIH MeTHJIeHOBhlM CHHHM.
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Pe3YJlbTaTbI

fy6KII I. piceus II M. incrustans IIMelOT JleHKOHOIIAHblll IIJIaH cTpoeHlIlIi

C XOpOllIO BblpalKeHHoll 'lKTOCOMOll II xoaHOCOMoll. B 'lKTOCOMe B nOBepXHO

CTHOll 30He ry60K, paCnOJIOlKeHHOll nOA AepMaJlbHOll MeM6paHoll, HaXOAlITClI.

cy6AepMaJIbHble nOJIOCTII, BblCTJIaHHble 'l:fAonIlHaKOUIITaMII. B Me30XIIJIe oco-·

6eHHO MHoro KJIeTOK co c¢epYJIaMII II KOJIJIeHUIITOB, BCTpeqalOTClI lIAPbIIlIKO

Bble aMe60UIITbl II CKJIepOUIITbl. XoaHocoMa IIMeeT pa3BeTBJIeHHylO ceTb.

nplIHOClIIUIIX II BblHOClIIUIIX KaHaJIOB, BblCTJIaHHblX nIlHaKOUIITaMII. CYIUe

cTBeHHylO qaCTb xoaHOCOMbl COCTaBJIlIlOT lKrYTIIKOBble KaMepbI, 06pa30BaH

Hble xoaHOUIITaMII. XoaHoUIITbl YIIJlOIUeHbl B alIIIK06a3aJIbHOM HalIpaBJIeHIIII,

IIMelOT llIlIpoKoe OCHOBaHlle. 5lApo paCIIOJIaraeTClI B 6a3aJIbHOll qaCTII KJIeTKII

(pIIC. 1,a, 6, eM. BKJI. K CTp. 272).
B lKrYTIIKoBblX KaMepax I. piceus MelKAY xoaHOUIITaMII BCTpeqalOTCH

KJIeTKII C KPYIIHbIM lIAPOM II lIAPbIIliKOM H He60JIbllIIIM KOJIllqeCTBOM 6a30

¢IIJIbHOll UIITOnJIa3Mbl BOKpyr lIApa (pIIC. 1, a). l(JIeTKII IIMelOT 6-7 MKM

B AllaMeTpe, lIAPO - 5 M'KM. MIITOTllqeCKlle AeJIeHlIlI 'lTIIX KJIeTOK He o6Ha

PYlKeHbl. DO-BIIAIIMOMY, IIX CJIeAyeT CqllTaTb oOUIITaMII. TeplIlI KOHTaKT C

xoaHoUIITaMII, OOUIITbI BblxoAlIT B 1I0JIOCTb lKrYTHKoBOll KaMepbI (pIIC. 1, 6).
3Aecb OHII YBeJIllqllBalOTClI B pa3Mepax AO 10 MKM B AllaMeTpe 3a CqeT yBe

JIllqeHlIlI 06beMa UIITOIIJIa3MbI, CTaHOBlITClI 3aMeTHbIMII TOHKlle HIITII xpo

MaTIIHa B lIApe, qTO CBIIAeTeJIbCTByeT 0 HacTynJIeHlI1I paHHell IIpO¢a3bl

Mell03a. 113 lKrYTIIKoBbIX KaMep OOUIITbI MllrpllpYIOT B Me30XIIJI. DO.ijee KpylI

HlJle OOUIITbI, AO 30 MKM B AllaMeTpe, JIelKaT cB06oAHO B Me30XIIJle. B 'lTOT

neplloA B HX UIITOnJIa3Me YlKe MOlKHO HallTH Q>eJIbreH-IIOJIOlKIITeJIbHbIe

CTpyKTypbl - lIApa ¢aroUIITllpoBaHHbIX OOUIITOM KJIeTOK Me30XIIJIa. BOKpy,

pacTYIUell lIllueKJIeTKII CKalIJIIIBalOTClI lIAPbIIliKoBble aMe6oUllTbI, xoaHoUIITbl~

Ae30praHII30BaHHblx lKrYTIIKOBbIX KaMep, KOJIJIeHUIITbI, KJIeTKII co c¢ePYJIa

Mil. Bce OHII OKpYlKalOT OOUIIT IIJIOTHbIM MHOrOCJIOllHbIM KOJIbUOM. TaKIIM

06pa30M, lIllueKJIeTKa OKa3bIBaeTClI 3aKJIIOqeHHOll B cBoeo6pa3HylO KancyJIy

113 COMaTllqeCKIIX KJIeTOK (pIIC. 1, 8). HeKOTopble KJIeTKII KancyJIbI, 6JIlIlKall

llIlIe K OOUIITY, .IIO-BIIAIIMOMY, KOJIJIeHUIITbI, MoryT 06pa30BbIBaTb TOHKlle

IIPOCJIOllKII KOJIJIareHa. nOBepXHOCTb KOHTaKTa OOUIITa C OKpYlKalOIUIIMII era

KJIeTKaMII Ha rllCTOJIOrllqeCKIIX cpe3ax HeBeJIIIKa. B plIAe CJIyqaeB OH 06pa

3yeT TOHKlle, paAllaJlbHO HalIpaBJIeHHble BbIPOCTbI UIITOnJIa3MbI, II TorAa npo

CTpaHCTBO MelKAY OOUIITOM II CTeHKOll KancyJIbI YBeJmqllBaeTClI. He IICKJIIO

qeHO, OAHaKO, qTO 'lTO pe3YJIbTaT AellcTBlIlI ¢IIKCIIPYIOIUIIX CMecell. B UIITO

nJIa3Me OOUIITa HaKalIJIIIBalOTClI KpYIIHbIe llIapoBIIAHbIe BKJIlOqeHlIlI OT 2 AO

9 MKM B AllaMeTpe (pIIC. 1, 8). COAeplKlIMoe BKJIlOqeHIIH reTeporeHHO, B HIIX

BbIlIBJIlIlOTClI 6eJIKII II HellTpaJIbHbIe MyKonOJIIICaXapIlAbI, a TaKlKe IIIIPOHIIHO

¢IIJIbHbIe II Q>eJIbreH-nOJIOlKIITeJIbHble qaCTIIl\bI. Y OOl\IITOB C AllaMeTpoM

70-80 MKM lIAPO cMeIUaeTclI K IIOBepXHOCTII, BOKpyr Hero paCIIOJIaralOTClI

MeJIKlle I'paHyJIbI (pIIC. 2). Ha rrpoTIIBOrrOJIOlKHOM rrOJIlOce OOUIITa npollcxo

AliT 06beAIIHCHIIC lKeJITOqHbIX BKJIlOqeHlIll C o.6pa30BaHlleM pa:mbIX rro BeJIII

qllHC oKpyrJIbIX Macc AO 25 MKM B AllaMcTpc. l(JICTKII, oKpYlKalOIUllcooUIIT

Ha 'lTOll cTaA1I1I pa3BIITII1I, JIelKaT pbIX,10. 411cJIO IIX 3aMeTHO YMeHbllIaCTClI.

l( KOHUY IIcplloAa pOCTa OOUIIT AOCTHraeT 130-150 MKM B AllaMeTpe, llIapo

BIIAHbIC lKeJITOqHbIC rpaHyJIbI Ha BereTaTIIBHOM 1I0JIIOCe YBeJIllqllBalOTClI B.

pa3Mepax AO 50 MKM. I1Cqe3aeT KarrcyJIa 113 JIelKaIUIIX BOKpyr OOUIITa COMa

TllqCCKIIX KJICTOK, OCTaCTClI JIlIllIb CJIOll IIIIHaKOUIITOB, OTrpaHllqllBalOIUlIll

OOUIIT OT ApyfllX K,1CTOK MC30XIIJIa. (PIIC. 2 H pHC. 3. CM. BKJI. K CTp. 272).
Y M. incrustans oorCHe3 rrpoTeKaeT CXOAHbIM o6pa30M. HaJIllqllc B rrOJIO

CTlIX lKrYTIIKoBbIX KaMep rrOJIOBbIX KJIeTOK Ha paHHllx CTaAlIlIX rrpo¢a3bI

Mej:jo3a y 'lTOll ry6KII TaKlKC qaCTOC lIBJICHIIC. PacTYIUlle OOUIITbI OKa3bIBa

IOTClI 3aTeM B Me30XIIJIe. rAC OHII MoryT IICpCMCIUaTbclI (pIIC. 1, e). 3aTeM,

KaK II y I. piceus, OOUIITbI OKpYlKalOTClI rrJIOTHblM C.ijOeM KJIeTOK MC30XIIJIa.

B KOTOpOM cpeAII MHOrOqllCJIeHHbIX lIAPbIllIKOBbIX aMc6oIl,IITOB MOlKHO HallTII'

rpYlIlIbI xoaHOUIITOB, KOJIJIeHUIITbI II KJIeTKII co c¢.epYJIaMII (pIIC .. 1. '8). Ha
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Puc. 1. PaHlwe :Hanbl oorelle33 I. piceus H 1\1. incrustans
a - OOL~IIT I. piceus B cOtraae n<rYTllh:OBOII K3.\1epbl (re.\13TOKCHJ1HII reflllellrai'llla); 6
BblXOA pallHero aOUIlTa I. piceus B nO.l0CTb :iKryTHKoBoii K3Mepbl. (reM3TOKCIIJllili 3pJlH
xa - 303HH); 8 - OOUIIT I. piceus 1-13 CT3..11111 <POPMJlPOB3HlIH lHenTO'lllbiX rpallyJI B UHTO
nJla3Me (reM3TOKCIt.ll1l1 rei'i.lellraHlla); 2 - pacTyulln''1 OOUlfT M. incruslans B Me30XHne

ry6KII B ncplWJl :-'HlrpaUHIl (re~laTOKCHJlIlIl 3pJlHxa); a- OOU.lIT M. incrustans 1-13 CTa.lJ.HH
<t>Op.MHponHIlIHI meJlTOllHblX rpall)'Jl (nO.TIYTOIIlOllf epC3; ~leTIIJleIiOBbrj.j CHllUfl). )/(( - JKeJI

TOll1-13R rpallyJl3, JKK - :>KrYTlIKOB3s-t l\a:-'lepa, K - KOnJlarCH, KC - KJleTK3 co ccfJepyJl3MH,

0- OOU,UT, C - cnep~taTOUIICTa, .\' - X03110UIIT, fJA - HJlPhlWK08blii HJl.le6olVIT
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PIIC. 2. OOUIlT I. piceus 113 CT3.lifli 60.rlbWOrO pOCTa (re~

M3TOI,CIIJlIlIl rel"l)l,ellrarllla)

fI- ":11'0 OOllll7'a.)/(r - >KCJITO""b1e rpallyJ'bI. 1(1(-
I,Jlen'lI K3 nCyJlbl

PIlC 3. XOClIlOCOM<:l penpo.nYl.lllpyloweii ry6KIf I. piceus
(rcMaTOJ\cll.nllll 3pJ1llxa)

Jl3 -llpo6HWlliicSl 3apO.:lbllll. )/(K - iKrYTHI\OB3H ['3Me·
pa, ,rJ - ,IIHlIIHII'CI. 0 - OOt~IIT, C - cncpM3rOUHcTa
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IIOJlYTOHKIIX Cpe3aX OTtJeTJIIIBO BbIHBJlHeTCH BOJlHIICTaH IIOBepXHOCTb OOUIITa,

KOHTaKTllpYlOw.erO C KJleTKaMII KaIIcyJlbI. B IIepllHyKJleapHOH 30He UIITOII,1a3

MbI BIIAHbI MeJlKlle oKpyrJIbIe rpaHyJIbI,B IIepllqJepllqeCKOH UIITOIIJIfl3Me -.

KpyIIHbIe IIlapOBIIAHbIe rpaHyJlbI, AOcTllralOw.lle pa3MepOB COMaTlIqeCKIIX

KJIeTOK. B 3peJIOM OOUIITe oKpyrJlble CKOIIJIeHIIH )KeJITO'lHbIX rpaHyJl IIHOrAa

C03AalOT IIJlJIlO311lO AP06Hw.erOCH 3apOAbIIIla; He 6e3 TpYAa Ha cepllll cpe30B

YAaeTCH Hai!:f11 HAPO OOuIITa, cMew.eHHoe K OAHOMy 113 IIOJllOCOB.

B xoaHOCOMe I. piceus HapHAy C OOUIITaMII 06Hapy)KeHbI 3apOAbIIIlII Ha

pa3HbIX CTaAIIHX AP06JIeHII1l II JIlIqIlHKII. OAHOBpeMeHHO Y TOH )Ke oc0611 IIAYT

IIpoueCCbI CIIepMaToreHe3a (pIIC. 3). Y M. incrustans B IllOJle B TKaHHX OAHOH

OC06H cocyw.ecTBylOT paHHHe OOUIITbI H cllepMaToullcTbI C MY)KCKIIMII 1l0JIO

BbIMII KJleTKaMII Ha pa3HbIx CTaAIIHX cllepMaToreHe3a. Y aBrycToBcimx

3K3eMllJIHpOB M. incrustans MbI HaXOAIIJlII TOJlbKO 3pe.1bIe OOUHTbI II APo6H

w.lleCH 3apoAbIIIlII. Y 06eHx ry60K B yqaCTKaX xoaHOCOMbI, YAaJIeHHbIX OT

KPYllHbIX OOUIITOB II cllepMaToullcT, coxpaHHeTcH HOpMaJlbHaH opraHH3auIIH

)KrYTIIKoBbIX KaMep II IIX CBH3b C cllcTeMoi! llPIIBOAHW.IIX II OTBOAHW.IIX

KaHa.10B.

06cy)KAeHHe

B JlIITepaType, 1l0cBHw.eHHoH IIOJlOBOMY llpoueccy y ry60K, paccMaTpll

BalOTCH ABa B03MO)KHbIX IICTOqHIIKa )KeHCKIIX IIOJIOBbIX K.1eTOK: aMe60UIITbI

II xoaHOUIITbI. CTOPOHHIIKII IIepBoro llpeACTaBJleHIIH (Meewis, 1936; Lcveaux,

1941; Levi, 1956; Briell, 1967; Simpsoll, 1968; fypeeBa, 1972; Sca1era-Liaci,

Sciscioli, 1979; l1BaHoBa, 1981) CqllTalOT, 'ITO IICTOqHIIKoM OOUIITOB c.1Y)KaT

He60JlbIIllle aMe60llAHbIe KJleTKII Me30XIIJIa C BbICOKIIM HAepHO-IIJla3MeHHbIM

OTHOIIleHlleM. HeMaJlO AaHHbIX II B IlOJlb3Y BToporo llpeACTaBJleHIIH. no pa3

BIITIIH 3JleKTpOHHO-MIIKPOCKOIIlIqeCKIIX IICCJleAOBaHIIH llPOIICXO)KAeHlle ooro

HlleB 113 xoaHOUIITOB AOKa3bIBaJlOCb IIpeIlMyw.eCTBeHHO Ha 113BeCTKOBbIX ry6

Kax (CM. TlO3e, 1968; Sara, 1974). Y 3TIIX ry60K xoaHoUIITbI TpaHc¢opMIIPY

lOTCH B oorOHlI1I Jlll60 ill situ, He IIOKIIAaH paAllaJlbHbIX, KaHaJlOB, JIII60 IIOCJle

MllrpaUlI1I B Me30XIIJl. B TOM II ApyroM CJlyqae xoaHOUIITbI YTpaqllBalOT BO

POTHlIqOK II )KrYTIIK. XoaHOUIITbI 113BeCTKOBbIX ry60K CJlY)KaT IICTOqHIIKOM He

TOJlbKO IIOJIOBbIX KJleTOK, HO II 303HHOqJIIJlbHbIX aMe60UIITOB II MeraUIITOB

(KpyIIHbIX qJarOUIITOB), 'ITO cBIIAeTeJIbCTByeT 0 60JlbIIlIIX IIOTeHUlla,1bHbIX

B03MO)KHOCTHX 3TIIX KJleTOK. TlO3e (1968) CqllTaeT, 'ITO nOCKOJlbKY B 3M6p1I0

reHe3e Calcarea npOCJle)KIIBaeTCH IIPOIICXO)K,lI,eHlle xoaHOUIITOB II aMe60UIITOB

113 )KrYTIIKOBbIX KJleTOK 6JIacTyJIbI, TO OCTpOTa IIPOTIIBOpeqllH Me)KAY AaHHbI

Mil 0 AByX pa3HbIX IICTOqHIIKaX IIOJlOBbIX KJleTOK (xoaHOUIITbI II aMe60UIITbI)

CrJIa)KIIBaeTCH. Y KpeMHeporoBoH ry6KII Reniera elegans, IIO AaHHbIM TlO3e

(Tuzet, 1948), rOHOUIITbI 06pa3ylOTcH 113 maJlIIHOBbIX aMe60UIITOB C KpyII

HbIM HApOM (ap:xeOUIITOB), KOTopbIe, KaK llpeAIIOJlaraeT aBTOp, B CBOlO oqe

peAb llPOIICXOAHT 113 xoaHOUIITOB. B IIOCJIeAHee BpeMH IIOHBIIJlIlCb y6eAIITeJIb

Hble AOKa3aTeJlbCTBa TpaHcqJopMaUlI1I xoaHOUIITOB B OOUIITbI Y ry60K
Suberites massa (Diaz et aI., 1975) II Halisarca dujardini (KOpOTKOBa,

AH3eHIIlTaAT, 1976). fallHO II coaBTopbI (Gaino et aI., 1986) HaIIlJlII B XoaHO"

AepMe pellpoAyullpYlOw.eH ry6KII Oscarella lobularis oKpyrJlbIe KJIeTKII 6e3

)KrYTIIKa II BOPOTHlIqKa. YJlbTpacTpyKTypHaH xapaKTepllcTIIKa IIX UIITOIlJla3

MbI CXOAHa C TaKoBoH HeKoTopbIX (HO He Bcex) xoaHOUIITOB. ABTOpbI IIpe.L\

1l0JlatalOT, 'ITO TaKlle KJleTKII HaxOAHTCH B CTa.L\1I11 TpaHcqJopMaUlI1I B oorOHIIII.

OAHaKO IIpIlMepOB, 1l03BOJlHlOW.IIX Ha yJlbTpacTpyKTypHOM ypoBHe IIpoc.1e

AIITb «reHeaJIOrlllO» )KeHCKIIX IIOJlOBbIX KJleTOK, IIOKa HeMHoro. l.[TO KacaeTCH

MIIKCIIJIJIII.L\, TO MbI MO)KeM JlIlIIlb npe.L\IIOJlO)KIITb cyw.eCTBOBaHlle npeeMCT

BenHOH CBH311 Me)KAY xoaHOUIITaMII II OOUIITaMII, OCHOBbIBaHCb Ha IIOJIO)KeHIIII

nOJlOBbIX KJleTOK B PH.L\y xoaHoulITOB II B IIOJlOCTHX )KrYTIIKOBbIX KaMep. B03
MO)KHO, 'ITO 3JleKTpOHHO-MIIKPOCKOIIlIqeCKOe IICCJIeAOBaHlle 00reHe3a ry60K

3Toro ceMeHCTBa .L\acT BeCKlle AOKa3aTeJlbCTBa B· IIOJIb3Y TaKoro IIpe.L\IIOJlO
)KeHIIH.

Y 113BeCTKOBbIX ry60K II HeKOTopbIX KpeMHeporOBbIX OIIlIcaHbI .L\eJIeHIIH

oorOHHeB (TlO3e, 1968), KOTopble IIpOIlCXOAHT B 1l0JIOCTHX, BbICTJlaHHbIX xoa-
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HO~IITaMIl (pa.n;lIaJIhHhle KaHaJll>! IlJIII 2KrYTIlKOBhIe KaMephl), JIII60 B MeaO
XIIJIe ry60K. rIo .n;aHHhIM Capa (Sara, 1955), y lIaBeCTKOBoii ry6KII Clathrina
coriacea xoaHq~IIThI Henocpe.n;cTBeHHo npeBpamalOTC51 B OO~IIThI, MIIHyH CTa
.n;1I1O oorOHlleB. LLllaa H coaBTophI (Diaz et aI., 1975) HaahIBalOT oorOHIIHMIl
MllrpllpoBaBllllle B Me30XIIJI xoaHO~IIThI C He06hIqHO KpynHhIM H.n;pOM II
H.n;PhIlllKOM, yTpaTIIBlllile BOPOTHllqOK II 2KrYTIlK. ABTOphI He Ha6JIIO.n;aJIII
o.n;HaKO MIlTOTllqeCKOrO .n;eJIeHII51 HII 3TIIX KJIeTOK, HII IIX npe.n;llleCTBeHHIlKOB 
TllnllqHhIX xoaHO~IITOB. Y MIIKCIIJIJIII.n; O.n;IIHOqHhIe KJIeTKIl C KpynHhIM 5l.n;pOM
II MaJIhiM KOJIllqeCTBOM ~IITOnJIaaMhI, Haxo.n;51mlleC51 13' pH.n;y xoaHO~IITOB 2Kry
TIlKOBhIX KaMep, TaK2Ke He .n;eJIHTC51 MIlTOTllqeCKII, II, BII.n;IIMO, npaBIIJIhHee
HaahIBaTh IIX npeJIenrOTeHHhIMIl OO~IITaMIl (LLhI6aH, 6apaHoB, 1977). Tp~6y
eTC51, o.n;HaKO, ~IITo<jJoToMeTpllqeCKOe IICCJIe.n;OBaHlle KOJIllqeCTBa LLHK B
H.n;pax 3TIIX KJIeTOK. TaK 6hIJIpeiIIeH Bonpoc 0 CTa.n;1I11 paaBIITIIH nOJIOBhIX
KJIeTOK, JIe2KamllX rHea.n;aMIl B 3nll.n;epMaJIhHhIX YTOJImeHII51X y fII.n;phl
(AiiaeHlllTa.n;T, MaprnaK, 1974). 3TII KJIeTKIl OKaaaJIIICh TeTpanJIOII.n;HhIMIl Ha
caMoii paHHeii lIa IICCJIe.n;OBaHHhIX cTa.n;lIii ooreHeaa II, CJIe.n;OBaTeJIhHO, 5lBJI51
IOTC51 OO~IITaMIl.

MhI IlOKaaaJIII, qTO OO~IIThl M. incrustans II I. piceus 06JIa.n;a1OT <jJaro~lI

TapHoii aKTIIBHOCThlO. 06 3TOM cBII.n;eTeJIhCTByIOT <t>eJIhreH-nOJI02KIITeJIhHhIe
'qaCTII~hI B ~IITOnJIa3Me OO~IITa II YMeHbllleHlle qllCJIa KJIeTOK B oKpY2KalOmeii
OO~IIT KancyJIe Ha CTa.n;1I11 60JIhillOrO pocTa. <t>aro~IITllpoBaHHhIeKJIeTKIl IlJIII
IIX <jJparMeHThI Haxo.n;HTCH B COCTaBe KpynHhIx rpaHyJI peaepBHhIx BemeCTB.
<t>aro~IIT03 OO~IITaMIl KJIeTOK MeaOXIIJIa IlJIIIHX <jJparMeHToB onllcaH y MHO
fIIX MOpCKIIX ry60K (Levi, 1956; Fell, 1969; AiiaeHlllTa.n;T, KOpoTKoBa, 1976;
Watanabe, 1978; Gallissian, 1981; HBaHoBa, 1981). Y HeKoTophIX .n;eMocnOH
rllii eCTh Cne~lIaJIhHaH KaTeropllH KJIeTOK, Ha3hIBaeMhIX KJIeTKaMII-H51HhKaMIl
(Fell, 1969) IlJIII Tpo<jJo~IITaMIl (Leveaux, 1941; Brien, 1967; HBaHoBa, 1981),
KOTophle oKpy2KalOT OO~IIT II <jJarO~IITllpYIOTCH11M. Y MIIKCIIJIJIII.n; TaKlle cne
~lIaJIllallpOBaHHhIeKJIeTKIl He 06Hapy2KeHhI. Hau60JIee BepOHTHO, qTO xoaHO
~IIThI .n;e30praHllaOBaHHhIX 2KrYTIlKOBbIX KaMep II aMe60~IIThI <jJarO~IITllpYIOT

CH. Cy.n;H no HaJIllqll10 MeJIKIIX rpaHyJI BOKpyr H.n;ep paHHIIX OO~IITOB, B llX
lillTOnJIaaMe M02KeT ocymeCTBJIHThCH II 3H.n;oreHHhIii CIIHTea aanaCHhIX Be
meCTB. 3H.n;oreHHhIii CIIHTe3 2KeJITOqHhIX rpaHyJI onllcaH B OO~IITax Verongia
aeirophobc. (Gallissian, Vace1et, 1976) II Chondrilla nucula (Gaino, 1980).
AiiaeHlllTa.n;T II KOpoTKoBa (1976) nOJIaralOT, qTO B OO~IITax Halisarca du
jardini 2KeJITOqHhIe rpaHyJIhI HaqllHalOT <jJOpMllpoBaThcH B ny3hIphKax KOMll·
JIeKCOB rOJIh.n;2KII, JIOKaJIllaOBaHHhIX B6JIllall 5l.n;pa, a <jJaraJIhHhIe BaKyOJIII
CJIy2KaT IICTOqHIIKOM BemeCTB, He06xo.n;IIMhIX .n;JI51 pOCTa rpaHyJI.

COCTaB COMaTllqeCKIIX KJIeTOK KancyJIhI, oKpY2KalOmeii OO~IITbl y MIIKCIIJI
JlII.n;, paaHo06paaeH, XOTH cpe.n;1I HIIX npeOClJIa.n;alOT H.n;PbllllKOBhIe aMe60~IIThI.

KJleTKIl pacnOJIaralOTCH XaOTllqHO, 6e3 BII,llIlMOii CIlCTeMhI. B OTJlllqlle OT MIIK
CIIJlJlII.n; y ry6KII Microciona prolifera 113 TOro 2Ke OTpH.n;a poecilosc1erida
OOlillThi OKpY-2KeHhl O.n;HOPO.n;HhIMIl no cBoeii opraHllaa~1I11 aMe6o~IITaMIl

(Simpson, 1968). Onpe.n;eJleHHa51 YlIOpH.n;OqeHHOCTb BhIHBJIHeTC51 B KJleTOqHOM
oKpY2KeHIlIl OO~IITOB ry60K Hippospongia communis (Tuzet, Pavans de Cec
catty, 1958) II Verongia cavernicola (Gallissian, Vacelet, 1976). B Heno
cpe.n;cTBeHHoii 6JIllaOCTil OT OOlillTOB V. cavernicola pacnOJlaralOTC51 KJIeTKIl
co c<jJepyJIaMII; OT MeaOXIIJIa IIX OT,lleJI51eT TOHKllii CJIoii KOJIJIareHOBhlX BOJIO
KOH. 3TII KJIeTKIl He <jJarO~IITllpyIOTCH OO~IITOM. y. lIayqeHHhIX B HaCT051meM
IICCJIe.n;OBaHIlIl ry60K KJIeTKIl co c<jJepyJIaMIl BXO.n;HT B COCTaB KancyJIhI
BOKpyr OO~IITOB, o.n;HaKO .n;o YTOqHeHIIH IIX XIIMllqeCKOrO COCTaBa H POJIII B
<jJllallOJIOfllll ry6KII .n;eJIaTb BbIBO.n; 06 IIX aHaqeHll1l B ooreHeae npe2KAeBpe
MeHHO.

LLJIH M. incrustans II I. piceus xapaKTepHo o.n;HoBpeMeHHoe npoTeKaHlle
B TKaHHX npolieccoB ooreHeaa II cnepMaToreHeaa. Y .n;eMocnoHfllii onilcaHhI
rOHoxopllaM, llpoTaH.n;pll51 II npoTorllHIIH, HBJIHlOmlleC51, no TepMIIHOJIOrll1l
KJIapKa (Clark, 1978), <jJopMaMIl JIa611JIhHOrO rOHoxopllaMa, a TaK2Ke nOCJIe
.n;OBaTeJIhHa51 CMeHa no"a II CIIMYJIhTaHHhIii repMa<jJpo.n;IITllaM C o.n;HoBpeMeH-
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HblM C03peBaHHeM MyMCKHX II MeHCKHX nOJIOBblX np0,ll.YKTOB B O,ll.HOH OC06H
(CM. Sara, 1974). CHMYJIbTaHHblH repMa¢pO,ll.HTH3M OTMeqeH y poroBblx ry
60K ceMeHcTB' Spongiidae H Verongiidae (Scalera-Liaci et aI., 1971) H Y
ry60K OTp51,ll.a Poecilosclerida B ceMeHCTBax Microcionidae (Simpson, 1968)
H Biemnidae (Levi, 1956). HaIIIH ,ll.aHHble 0 HaJIHqHH TaKOH ¢OPMbI repMa
¢P0,ll.HTH3Ma y MHKCHJIJIH,ll. ,ll.OnOJIH51IOT 3TOT CIIHCOK. Y I .. piceus Hapll,ll.y C
3apO,ll.blIIIaMH U JIHqHHKaMH cocyw.eCTBYIOT 3peJlble cnepMaT030U,ll.b1 H lIHu:e
KJIeTKH. Y M. incrustans c03peBaHue cnepMaT030H,ll.OB COBIIa,ll.aeT C 3TaIIOM
paHHero ooreHe3a. Y 3TOH ry6Ku He HCKJIIOqeHO OIIJIO,ll.OTBOpeHHe Ha paHHllX
CTa,ll.H51X pa3BHTH51 OOU:HTOB, KaK 3TO IIpOHCXO,ll.HT, HanpUMep, y Hippospongia
communis (Tuzet, Pavans de Ceccatty, 1968) ..

B nepHO,ll. nOJIOBOrO pa3MHOMeHH51 y M. incrustans U I. piceus B OTJIHqUe

OT p51,ll.a ,ll.pymx ry60K (Meewis, 1938; Leveaux, 1942; KOpoTKoBa, AnaJIb
KOBa, 1975; I1BaHoBa, 1981) coxpaHlIIOTC51 CUCTeMa KaHaJIOB U MHOMeCTBO
MryTuKoBbIX KaMep. TaKyIO YCTOHqHBOCTb aHaTOMUqeCKOH opraHH3aIJ;HH MHK
CHJIJIH,ll. MOMHO 06'b51CHUTb BOBJIeqeHHeM B npou:eccbI, CB513aHHble C penpO,ll.yK
IJ;UeH, JIHIIIb CTporo onpe,ll.eJIel:lHbIX rpynII KJIeTOK.
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Summary

Light microscopical studies of oogenesis were carried out on Myxilla incrustans
and lophon piceus. The development of female germ cells in these species is characteri
zed by a number of common features. The early oocytes were found among choanocy
tes and in the flagellar chamber cavities. It is suggested that they take their origin from
choanocytes. At the phase of rapid growth, the 'oocytes are enclbsed into a capsule of
densely packed diverse mesochil cells: nucleolar amebocytes, choanocytes of disorgani
zcd flagellar chambers, collencytes and cells with spherules. Reserve substances are accu
mulated in the ooplasm due to phagocytosis of somatic cells by the oocytes; endogenous
synthesis of yolk granules is also possible. As the oocyte grows, the capsule thickness
diminishes: the mature oocyte is surrounded by a layer of pinakocyte'like cells. The
polarity of mature eggs is quite distinct and is determined by the nucleus position at
one of the poles and large aggregates of yolk inclusions at the opposite pole. M. incru
stants and I. piceus are characterized by simultaneous hermaphroditism.


