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OBIIAS XAPAKTEPHCTHKA PABOTBI

B npouecce croeil XHIHENEATENRHOCTH OPraHH3IMbl MOCTOSHHO HMCTIBITRIBAIOT Ha cebe
pasnooOpasibie BO3elicTBHA OKpY/AKalomeH cpeabl. ITH BoyieiicTsnd MoryTt OBITh Kak
NONOAHTENBHBIE, TAK ¥ OTpHUareibiile. YacTo HebraronphiaTHOe BIMAHAE OKPYKAIONIEH Cpe/ibl
MOKET NPHBOAKTH K HAPYIICHHIO UEIOCTHOCTH opranusma. B aroif ceasn onmoil M3 BakHBIX
AAITALHH K TOBPEeAIAIONINM BOYICHCTBHAM, Kak OHOTHUECKHM, TaK H a0HOTHUCCKHM, ABIACTCH
perenepaitis. [IpakTHuecks Bee COBPEMEHHbIE OPraHH3MbI XOTA Obl B MHHHMANBLHOH CTETIEHH
crocoOHBl K BOCCTAHOBICHHIO TOBPeAUIEHHLIX CTPYKTYD, YTO HOBBIIIAET BLDKMBAEMOCTH KaK
oTAensHBIX ocobeii, Tak w Bwia B uenoM (Boponnosa, Jluoswep, 1957: Koporkosa, 1997;
Brockes, Kumar, 2008). Msyuenne perenepaitin ¥ AKHBOTHBIX npozokaetca Sonee 200 net. 3a
910 Bpems OBUIO H3yueHo GONBHIOE YACTO BHAOB, ciaenaH psa oGoGmennii. [lokasano, B
YACTHOCTH, WI0 B (MIOTeHe3e HET 4YETKO BRIPLKCHHON 3aKOHOMEPHOCTH H3IMCHCHHSA
BOCCTAHOBHTEIbHBIX CNOCOGHOCTEH, HO 4eM Bbillle OPraHH3AIMA KMBOTHOTO, TEM TpyiaHEe
HPOHCXOMT pereHepaits GOJMBIINX YacTel Tesa W BHeMHHX npuaatkon. Ilpeanonaraior, uto 3to
cpazano ¢ Gonpmiel cnemmamsaimeii opraHos U Tkaneii, ¢ Gonee rySokoi mddepentmporkoit
cocTapngomMx MX Kietok (JIwosmep, 1982; Kapncon, 1986). Oamoil w3 Baxkneiinmx 3amau
COBPEMEHHBIX JHCCICIOBAHMH pereHepalu ABISETCS BhIACHEHHE KICTOUHBIX M MOJEKY/ISPHBIX
MEXaHH3MOB BOCCTAHOBICHHA OPTaHOB H TKAHEH.

Co cmocoGHOCTBIO PETEHEPHPOBATH YTPaueHHBIE CTPYKTYPhl HEIOCPEACTBEHHO CBA3AHA
JApyras IIHPOKO pacnpoCcTpaHEHHas B MPHPOIE ajantalMi — ayroToMus. AYTOTOMMA, HIH
CAMOTIPOHIBONIBHOE OTIENeHHE YacTH Tela, Y JKHMBOTHBIX ABISCTCHA BAXKHOH OCOGEHHOCTBIO,
criocobeTByIONIel BROKMBAHMIO Beell ocofn 3a cuér yrtparsl wacti Tena (Wilkie, 2001). Ona
cBOMCTBeHHA KaK Gecrio3BOHOYHBIM, TAK H MO3BOHOYHEIM KHBOTHBIM. AJIANTTHBHOCTE ay TOTOMHH
CBA3AHA B NIEPBYIO OUepe/lh ¢ TeM, UT0 OTOpPAcHIBAHHE NPHIATKA, 3aXBAUCHHOIO XHIHUKOM, HaET
BO3MOKHOCTE 0cobH M30exkars rubesm. Kpome 10ro, orienenue noBpeiaéHHol CTPYKTYpsl B
CIPOIO ONPedeNEHHOM MecTeé MHHHMH3HPYET TPABMHpYIOIIee BO3ICHCTBHE HA OpPraHMIM H
yBEIHYHBACT CROpocTh perenepanuy (Maginnis, 2006: Fleming et al., 2007).

HecMoTps Ha UIMTENBHOCTh HIYUEHHS PereHepalii M ayTOTOMMH, MHOITHE BOIPOCH! ITHX
(PeHOMEHOB OCTAIOTCH JAJICKH OT CBOEIO PelleHHs. 10 CBA3AHO €O CIOKHOCTBIO JAHHBIX
ABJICHUI H OTHOCHTEJILHO HeOOMBITHM YHCIOM MOICILHEIX 00BEKTOB, HA KOTOPBIX HCCISIYIOTCH
MeXaHH3IMBl ayTOTOMHH H pereHepaiin. Mmokokne B nuaHe MccneoBaHHA ayTOTOMHH M

pereHepalnn npeAcTapmior cofoil yHHKanbHY0 rpymiy. DuiereHeTHUECKH QHH- SBAAIOTCH.
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KOTOpadg ABIAETCH CECTPHHCKOM JUIS XOpAOBBIX #HBOTHRIX (Swalla, Smith, 2008). Kpome Toro,
HITIOKOKHE — O[IHA M3 HEMHOIMX TPYII, Y KOTOpOHl HaIMuHe ayTOTOMHH M pereHepaltiu
YCTAHOBICHO emé s najteosoickux npeactasurenedi (Ogi, 2001: Baumiller. 2008). V
COBPEMCHHBIX, HMIJIOKOKHX OTH CHOCOOHOCTH TakKe XOpOIIO BEIPAKEHB M  JAOCTATOMHO
pasuoobpasusl (Jloamaros, 1999: Candia Camevali, 2006; Jlonmatos, Mamanos, 2007). Muorne
st Echinodermata cnocoGumr k pawmamsiv tinam ayroromum (Hyman, 1955) u moryrt
BOCCTAHAB/IHBATL KAK BHCIIHME TPHIATKH, Tak M BHyTpenuue opraum (Kille, 1939, 1942;
JHonmaros, Mamanos, 2007: Mashanov, Garcia-Arraras, 2011). Kpome Toro. oHM ¢nocoGHsI
PereHEpHPOBATh KPYNHEIC OTJENB TeJla, HANPHMED, JIYYH, 4 TAKKE BOCCTAHABIMBATECH TOC/E
paspesannn Ha aBe vacti (Torelle. 1910: Emson. Wilkie, 1980: 2007: Dolmatov, 2014).

HauGonee apeBHMME M3 HBINE CYNIECTBYIONIHX HITIOKOKHX ARINIOTCA MOPCKHE JIHITHA
(Crinoidea). i KMBOTHEIE CIOCOOHB! AYTOTOMHPOBATL PATIHUHBIC MIPHAATKH TENa, a 3aTeM HX
aocTaTouHo GeicTpo perenepupopark (Amemiva, Oji, 1992, Candia Carnevali, 2006). Kpome
TOTO, HMEIOTCS BH/IBL, KOTOPBIE MOIYT BOCCTAHABIHBATE NMHIICBAPHTENRHYIO CHCTEMY Tocie eé
nonHoi yrparsl (Dendy, 1886: Meyer, 1988: Mozzi et al.., 2006). V HekoTophix KpuHOHIEit Bee
BHYTPEHHHE OPraHbl, PAclioiokKeHHbIE B Yalleuke (BHCHEpaibHAs Macca), JeTKO YIAIAIOTCH; B
HPHPOJIE MACTO BCTPEHAKOTCs 0cobH ¢ OTCYTCTBYIOMIEH MM pereHepHpYIOmEe BHCLepaIbHOll
maccoit (Dendy, 1886; Meyer, 1985). Jlo cnx nop He sicHO, TepSIOTCS JIH BHYTPEHIHE OPraHbl B
pesyibTaTe OTPbIBA HX XHIIHMKAMHM WIN JKe 31eCh HMEET MecTo HacTosmas ayrotomus. Kpome
TO10. MNPAKTHIECKH HE MIYUCHRl MEXaHMIMbl PErcHCDAlMH IHINEBAPHTENBLHOR CHUCTEMBI Y
npescrasurencii Crinotdea. Ha mactosmmii MoMenT uMeeTcst TonbKo o/iHa paGoTa, mocBsAEHHas
BOCCTAHORICHHIO KHINIKH ¥ MOpekux jummit (Mozzi et al., 2006),

JlaBno nokazano, w0 y Mopekoii mwmm Himerometra robustipinna BucnepansHas Macca
JAETKO YAAnAeTes NpH Mexanuueckonm soyteiictauyn (Meyer, 1988). Kpome Toro, B npuposie yacto
BCTPEUAlOTCH 0co0M ¢ OTCYTCTBYIOIMIMMH HIH PEreHEPHPYIOUIHMH BHYTPEHHMMH OpraHaMm
(Meyer, 198R). [lpemmonaraeTcs, 4To BHCHCPANbHAA MACCA Y AAHHOTO BWIA YTPATHBAeTCs B
pesyibrarTe arak XMHbIX peid (Meyer, 1985). B 1o ke BpeMs HENOHATHO, KAKOBA PEAKIMA CaMoii
MOpcKoil MMM Ha nofoGHoe BoyIeiicTBHE M ecTh IM oHa Boobme. Buixm (Wilkie, 2001)
YKA3LIBAIL, YTO JIETKOE OT/ICICHHE BHCICPATBHON MAcChl Y KPHHOMIEH TOBOPHT B MOJB3Y TOrO,
4TO YT0T NPOLece ABMACTCH Ay TOTOMHEH.

Ieasto mannoit paGoTel ABAAETCS M3YUSHHE MEXAHH3IMOB aYTOTOMMH MHIICBAPHTEILHOM
CHCTEMBI W e€ pereHepaiy y Mopekolt mumun Himerometra robustipinna.

3agaum necnenosamus BRmodany: (1) n3ydenne cTPOCHHS MHINEBAPUTENIBLHON CHCTEMBI Y

H. robustipinna B nopme: (2) u3yueHHe MeXaHH3MOB OT/IE/ICHHS IHIIEBAPHTE/IBHON CHCTEMBI Y
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H. robustipinna; (3) BHSBIEHHE KIETOMHBIX MEXAHHIMOB pEreHEPALMH [HIIEBAPUTEILHOM
chcteMsl H. robustipinna nocine e€ NonHOTO yIaneHus.

Hayunas wosmsna. [Tomyuens HoBbie jauHbie 10 MOPHOIOrHH BHCUEPAIBHON MAcChl ¥
JIAHHOTO BH/IA MOPCKOH /MM, KaK B HOPME, TAK M B 1poliecce pereHepallHH Ha TKAHCBOM H
KIETOUHOM ypoBHe. Brepsble U1 MOPCKHMX JTHIMI 110APOGHO H3YHEHO MECTO NPHKPEIUICHHS
BHCICPAILHOM MACChl K uameuke. Briepsble nokasaHo, 1o Mpolece OTAC/CHHA BHCHEPAILHON
Maccel Y Mopckoil smman H. robustipinna sBisercs HCTHHHOH ayToToMHeH. Mexannsmel
ayTOTOMHH, BEPOATHO, ABIMIOTCH THIMYHBIMH JUIA MITIOKOskHX. B HHX 3anelicrBoBaHBI
crenHpUUECKHe KICTKH, HOKCTAIMIAMEHTHBIC KICTKH, CHOCOGHBIE BIMATH HAa MeEXaHHUCCKHE
CBOMiCTBA  CcoeMHMTenbHON  Tkauu. Bnepeeie mnokazawo, wro y  H robustipinna
IOKCT/IMTAMEHTHBIC KIETKH SBIMIOTCS OMYHKIMOHAIGHBIME: OHH TIPHHHMAIOT YYacTHe B
npolecce ayTOTOMHH M ABIAIOTCA OCHOBHBIM KJIETOUHBIM MCTOMHHKOM pereHepaliid kumkd. B
Npolecce BOCCTAHOBNCHHA ITH KIeTKH TpancaudipepeHumpyioress B sHTepouHTh. Takas
OHYyHKIMOHATEHOCTE OTpakaeTcs B CTPOCHHH IOKCTAJIMIAMEHTHBIX KieTok. B ormmume or
APYTHX W3YMCHHBIX BHJIOB MITIOKOKHX, ¥ H. robustipinna B 5THX KneTkax comepskarcs IpaHyiIbl
msyx TumoB. [lepBeii THNI (MEKTPOHHO-IUIOTHBIC IPAHY/IbI) SBIACTCH THIHYHBIM  JUIS
IOKCTATHIAMEHTHRIX  KIeTOK  MITlokoakHX. Ounu  BoIGpackiBaloTes NpH  ayTOTOMHH — BO
Bﬂcmem‘lﬂbl-ﬁ MATPHKC M, BEPOATHO, YUACTBYIOT B MIMEHCHHH MEXAHWUECKHX CBOHCTB
coeaunuTenbHOR TKanM, Bropol TMI rpaHys (rpaHyIBl ¢ BEIIECTBOM CpeHell IEKTPOHHOM
[UIOTHOCTH) M3MCHAKIOTCS B IPOLECCE PErcHEpPAllMH M, BOIMOKHO, Cofepikar (akTopsl,
perympyionme Tpancnddepentmposky. Kpome toro, Briepssie Ha yILTpacTpyKIypHOM YpOBHE
OIHCAHO MOJIHOE BOCCTAHOBJICHHE MHNIEBAPHTENLHOM cHeTeMBl Mopekoit siwmmn H. robustipinna
M HafileH MCTOUHHK pEreHEepalliH KIETOK [HIECBAPHTENLHOTO SIHUTENNA, [NETOMHYECKOIO
SMHTENNA, OIHISPMHCA, SMATENHA  aMOYJIaKpadbHBIX  KeJoOKOB. YCTaHOBCHBI  CPOKM
pereHepaliy KHIIKH.

Teoperuteckoe um unpakTHHeckoe 3uadenue padorwl. [lonmyueHuble naHHBIE 1O
YILTPACTPYKTYPHOH OPranH3aliiH MHINEBAPHTEAbHON CHCTEMBI M BHCIEPAIbHON MAcChl B LEAOM
y mopekoit mwmd H. robustipina J0ONONIHAIOT HALIK 3HAHMS O CTPOCHMM JKMBOTHBIX Kiacca
Crinoidea. Hamu Gruto BrepBble [0Ka3aHo, YT0 OPOLECC OTAEICHHA BHCIIEPATLHONH Macchl y
JaHHOTO BH/I& MOPCKO# JIM/IHH ABIACTCH MCTHHHOM ayToToMueil. Brneperie 6bi2 omcan nporece
pereHepalHy [MHIIEBAPHTENLHOMN CHCTeMBl Mocie ayTotoMi# v H. robustipinna w ycTaHOBIEHE!
KICTOUHBIE HCTOUHMKH pereHepalMu NMIneBapHTensHoro snutenus. Ilonyuenubie jganuble
MO3BOMIAIOT IYUINE NOHATE TOHKME MEXAHW3IMBI BOCCTAHOBHTEIILHBIX MOP(IOTEHE30B Y KHBOTHBIX

M PaciMpAioT HAIIM NPEACTARICHHA O PazHOOOPA3HMHM M YIBTPACTPYKTYPHOH OpraHH3aitui
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IOKCTA/IMTAMEHTHBIX KJICTOK M MX (QyHKuHid y wurokoknx. Ha ocroBaHMH mosmyueHHBIX
pe3yNBTaTOB MOKHO DIyOkKe MNOHATH CYIMHOCTH (JEHOMEHA pereHepalMM He TOIBKO Y
OECNO3BOHOUHBIX, HO M Y MO3BOHOMHBIX KMBOTHBRIX, WTO, OYEBH/IHO, TMOMMKET B peINeHHH
Bonpoca 00 YBEIHYCHHH BOCCTAHOBHTE/IBHBIX [OTEHIMI OPraHoB y MICKOMHTAIONIHX, B
HACTHOCTH Y Ue/loBeKa.

Juuneiii BKaan aBTOpa JaKMIOYAETCA B YUACTHH B NOCTAHOBKE IKCIEPHMEHTOR, cOope,
¢ukcaimu ¥ obpaGoTke MarepHana, CAMOCTOATEILHOM AHAMH3IE NOJYHMCHHBIX NaHHBIX |
NOAroToBKe 1Ty OIHKaIi.

Anpobanus paborer. Pesynmerarm mcenenopanmii GUIM  JIONOKEHB! HAa  ©KETOAHBIX
Hayunblx koH(pepenummsx HbBM JIBO PAH (Bnamusocrok, 2012, 2013, 2014); na 14-oif
Mestynapoanoii  kondepenimn 1no  umokoxkuMm  (bproccens, 2012); ua  Beepoceuifckoii
KOH(QCPEHIIMH ¢  MEAKIYHAPOAHBIM  yuacTHeM «Duimonoruteckue, GHOXHMHYECKHE H
MOJIEKY/ISPHO-TEHETHUECKHE MeXaHM3MBl  aganrammii  ruapobuontoB» (bopok, 2012): hHa
Beepoceniickoil  koH(pepeHIHH ¢ MEXKTYHAPOJIHBIM YyUacTHeM «IMOpHOHANIBHOE Pa3BUTHE,
mopioreres u spomonmsy» (Canxr-Iletepdypr, 2013).

Hybnnkannn. [lo reme aucceprammy onyGmikosaso 5 paGot, B TOM UHC/IE JIBE CTaThH B
KYPHATIAX W3 CIIHCKA, pekoMerstoBanHoro BAK.

Crpyxrypa W obbém auccepranmn. [{uccepramms wanokena wa 118 crpammmax u
COCTOMT W3 BBeJleHHS, 0030pa JTHTepPaTypPEl, MATEPHAIOB M METOJIOR, PE3YILTATOR, OOCYHJICHHA,
BLIBOJIOB W cHMcKa sHTeparyphl. PaGora comepxmr 32 mmocTpamMM  (CXeMBI M
alekTpoHorpammsl). Crnieok jMreparypel coctout w3 220 nmanmenosanwii, w3 mx 189 ma
HHOCTPAHHBIX A3BIKAX.

Baaroaapuocta. Bripasaio orpoMuyio GaarofapHocts BeeM cotpyannkam JlaGoparopun
cpasuuTensHoil mwuronoru MBM JIBO PAH 3a npuoGperenne nappikoB paGorel B obnactu
MOP(OTOTHH M PEreHEPAlIMH HITIOKOAHX, TIOMOIID W OVIEPKKY, OKA3aHHYIO B X0/ HOATOTOBKH
u nposesiennsn paborel. Cepieudo Gnarozapio cBoero HaywyHoro pykopommtens a.6.n. HLIO.
JlonmatoBa 3a mMOMONIb W [EHHBIE COBSTHI HA BCeX HTanmax wMccnenosanms. OTienbsHyIo
Grarogaprocts Beipakaio k6.0 JL'T. @ponopoii 3a nomonis B OCBOCHHH TMCTOIOIHYECKHX
METOIOB MCC/IEIOBAHMA H MOATOTOBKE MaTEpHAa JUIS CBETOBOI H HMEKTPOHHOH MHKPOCKOMHH, a
Taxike wrokenepy J1.B. @omuny 3a ofyuenme u nomonis B paboTe Ha MMEKTPOHHBIX MHKPOCKOMAX.

PaGora semonnena npu dunancosoii noptepixke POOU (rpanmar No 11-04-00408 u Ne
14-04-00239), JIBO PAH (rpaur Ne 12-I-116-06) u [lpapurenmsctea PO (rpant Ne
11.G34.31.0010).



OCHOBHOE COJIEPJKAHHE PABOTBI

MarepHa/ibl H METOIbI

Jlna mpoBesneHMs MCCIENOBAHMI HMCTIONBIOBANH B3POCHBIX ocobeil Mopckoit ammmm
Himerometra robustipimna (Crinoidea, Comatulida). C60p »HBOTHBIX NPOBOIHIH C anpels 110
wions 2011-2014 . B pasueix paifonax 3an. Hsuamr IOxuo-Kuraiickoro mops. Bo spewms
NPOBEICHHA IKCHEPHMEHTIOB KHBOTHBIX COMCPKAIN B aKBAPUYME C NPOTOUHON a’pHpyeMoii
BOJIOM, TemmiepaTypa Kotopoii coctasmsiaa 27-297C. Jlng ueene10BaHus HOPMAIBHOTO CTPOCHHS
BHCLCPUIBHOH Macchl MCHOABIOBANM  BIpOCHBIX ocobelt H.  robustipinna. KupotHeIx
OTIABIMBAJIH, YAAIUIH PYKH H IIHPPhl M OCTABIIYIOCH BHCIIEPAIBHYIO MACCY ¢ valIeukoi cpasy
nomemant B Qukcarop. JUIs MCCleNOBAHHA KACTOUHBIX MEXaHHIMOB AYTOTOMHHM HPOBOIITH
IBHCLCPALIAIO  caenylomum obpasom. Bucnepanbnyio Maccy 73axBaThiBaid IHMHIETOM Ha
OpaIbHOH CTOpOHE Haleuku W yaepxusami 20-30 cexkynn, mocie ugero BHCHepalbHas Macca
cBoOoHO oTenanach. Yameuky u OTACIMBHIYIOCS BHCHEPAIBHYIO Maccy (PMKCHPOBAUIM 1O
OTACNBHOCTH cpaly mocie aytotomuu. Jlus  McenegoBaHMs TPOLECCOB  pereHepaimi
MHIIEBAPHTEMLHOH CHCTeMB! (PHKCAIMMIO KHBOTHBIX NPOBOIHIA qepes 6, 12 u 18 uacos, a Takke
uepes 1. 2, 3, 4, 5 u 7 cyrok nocie ayroromun. Beero Gbuio 3adHkeHpoBaHo 110 1ATH ocobeit Ha
KaATBIH cpmc' perenepaitai. Matepuan [u1s cBeToBoOll MEKPOCKOIIHH (JHKCHPOBATH B KHIKOCTH
bysna wim B 4% pactsope dopmanbiernaa B Mopekoif Bojie. B 9THX e (HKcaTopax mUBOTHRIX
xparim 1-2 mecsna npu 4°C o Hauana oSpaGorku. Matepra, GHUKCHPOBAHHENH KMIKOCTBIO
Byana, ormpBamn B 96% stanone, ofe3pokHBATH B cMecH JTadona u ximopodopma (1:1) u
xiopoopme. Martepnan, dukcHpoBaHHBIH (QopMaTHHOM, AekarbimuaMporann 14 cyTok B 5%
pactBope ITA na 4% dopmamise, Mocae ¥ero NMPOMLBAIK B BOAE B TeUeHHE OJHOIO 4aca,
00e3IBOKHBAIIM B CEPHM ITAHOTOR BO3PACTAOMEH KOHIEHTpaluK i Xiopodopme. Bech Matepuan
sammsand B mapadma. Cpessl 5-6 MKM TOMIHHON OKPaIIMBANTH TeMATOKCHIHHOM 110 DpIHXY
(Pockun, Jlepiicon, 1957) ¢ rokpammBsannenm 203MHOM.

Jna TpaHCMHMCCHOHHOM WIEKTPOHHONH MHKPOCKOIIMM Matepuani (ukcupobamn B 2,5%
PacTBOpe DIyTapoBOTO albjernia, npurotosiennom na 0,05 M kakonunaraom Gydepe (pH 7.4),
B Teuenne 2-3 4 npu Temneparype 4°C. 3areM NpoMBIBATH B ToM ke Oydiepe M IONOTHHTENIBHO
ukcuposann 1% pactsopom OsO; Ha kakoaunarHom Gydepe B Teuemme | u. Marepuan
JeKaIbLUHHHPOBAIH B cMecH 1% pactBopoB ackopOuHoBoi kucnorst u 0,15M NaCl (Dietrich,
Fontaine, 1975), oGe3BoXHBAIM B 3TaHONE W AlleTOHE, MOCHE HEro 3AKTIONATH B CMech

apamraM u onona 812 (Fluka) nmo cramnapraoii mertommke (Glauert, Lewis. 1998).
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Honyroukue cpessl Tommuuoii 0,7 MM okpammeami 1% MeTHICHOBRIM cHHUM B 1% BOIHOM
pactsope Gypil. YIsTpaToHKHe cpesbl TommmHoi 60 aM koHTpacTHpoBamy 1% ypaHuianeraroM B
10% sranone u wTparoM ceiHua no Peitnonsiacy.

Jlns ckaHHpyIOME MIEKTPOHHON MHKPOCKOIIHH MaTepHan (ukcuposann B 2,5% pactsope
DIYTApOBOTO albjernia, puroTosientom Ha 0,05 M xakomnarinom Gypepe (pH 7.4). 3arem ero
06eIBOKHBAIH B BOIPACTAIONIMX KOHLEHTPAIMAX FTaHOIA W B aneToHe H BhicymmBann B CO,.
Bricymentsie ofpa3ibl 3aKpeIUsUiM HA CHCUMANBHBIX CTOJIHMKAX H HANBUILUIH XPOMOM HIIH

IOJNOTOM.

PesyiibTarsl B obcyRIenne
1. Mopdoaoras mopckoii s Himerometra robustipinna

Hame mecneoBagie OKa3ano, Tro Mopcekas mwus H. robustipinna uaMeeT THIHUHOE 18
npencrauteneit orpaza Comatulida crpoenne (Jlorens, 1981: Heinzeller, Welsch 1994). Teno H.
robusiipinna coOCTOMT W3 YALLICUKH M NSTH JHXOTOMHUCCKH BETRAIMXCA PYK, HECYIHMX Ha cele
maaHyiel  (Puc. 1A). Bonee kpyneble W OOBI3BECTBICHHBIE TPOKCHUMAIBHBIC ITHHHYIIbI
NpHKpkIBalOT noBepxHocth wameuky (Puc. 1B). Hameuka npeactasaser coboil KOHYCOBHIHOE
obpazosanne. Ha Gonee mmpokoil, opaisHoii cropoHe, HMeioTea pot u anyce (Puc. 1B). Ot pra,
PACTIONOMEHHOTO B LEHTPE YA KH, 110 PATHYCAM PACXOIATCH MATH aMGyNaKkpaIbHEIX KeloOKoB
(Prc. 1B), kotopsle nepexoasT Ha PYKH, IPOAOIKAIOTC BAOIL HHX H OTBETRIAIOTCH B KaKIyHY
mEAYTY. B uanieuke pacrionaraeTcs KOMIUICKC BHYTPEHHHX OPIaHOB (BHCIEpaabHas macca),
COCTOATIMI W3 KMIIKH ¥ oceporo oprana (Puc. 11'). Bucnepansnas Macca nmeeT NATHIONACTHYIO
(opMmy 3a CUET TOTO. UTO MHINCBAPHTEIBHAN CHCTEMA CBOMMH BRIPOCTAMH 3aXOIHT HA OCHOBaHHSA
pyk (Puc. 2A). DyuKong HTHX PATHATBHLIX BRIPOCTOB, MO-BHIMMOMY, COCTOMT B YBEIHUCHUH
[UTMHBL  [THIIEBAPHTENBHOTO  TPAaKTa, YTO JO/KHO cnocofcrBoars Golee  NMOIHOMY
HepeBapHBAHNIO ITHIITH.

Opwibias CTOPOHA BHCIUEPATLHON MACCH IPHKPHITA CHEMMATLHOH 06010UKOH, TeTMeHOM,
KOTOPHI COCTOMT W3 KyTHKYJISPHOIO SIHICPMACA MOIPYRKEHHOIO THIA H MOUICKAIETO CJIod
coeMuuTeabHoi TKann. TToMMMO SMHTEIHOIMTOB. B IITHJACPMHCE BCTPEUAKOTCA JBa THIIA
CEKPETOPHBIX KIETOK.

CoeMHUTENBHAS TKAHL TEIMEHa COCTOMT M3 IIYYKOB KOIUTATEHOBHIX (UOpHIn M
amopdroro Bemectsa. himke K OCHOBAHMAM PYK BO BHEKJICTOMHOM MATPHKCE BCTPEHAIOTCH
JUIMHHEIE OTPOCTKH I0KCTaAraMenTHEIX kiaetok (FOJIK, nx ommcanne nano muke). Kpome toro,
B COCIMHHTENBHON TKAHH TETMCHA OTMEUAOTCH OJHHOMHLIE CKIEPONUMTHL, a Takke HEpBHBIE

KIETKH H HX OTPOCTKH.



Puc. 1. Crpoeune Himerometra robustipinna. A — obmuii Baa; b — wamedka ¢ OnyleHHbLIMH
MPOKCHMAIBHLIME THHHYIAMH; B — 0paibHas NOBEpPXHOCTH BHCIEpAIbHON Macest: || — nonepeuHkii cpes
qepes wamenry. Yeroeasie obosHavenns: ab — cenTm abopanbHOro menoma, ax — aMGynakpaabHBIH
#ea000K. aK — aHaabHbI KoHyc, a0 — abopaTbHas CTEHKA OKOJTOKHIIEHHOTO [EI0MA, BM — BUCHEPAThHAS
Macea, MIl — ME3ISHTEPHH OKOJOKHIIEHHOIO LEeNoMa, 0 — OCEeBOH OpraH, N — MHHHYILL, Ma — [UIOCKOCT
AYTOTOMMH, 1€ — MTHTEIHA IHIICBAPHTCILHOR CHCTEMBI, Til — NPOKCHMATBHBIC TMHHYIINL, P — PYKH, Pl —
POTOBAA WETh, I — OKOMOKHIICTHBIH UEJOM, €Y — CKEJICTHBRIE IEMEHTHI HalleukH, T — TeTMeH, 4 —
uameuka. Macmrab: A - 10em,b-2cem. B—1em, T - 05em

Iumesaputenshas  cucrema H.  robustipinna  npejcrasiaser cobol  cnMpambHO
3aKpydeHHYI0 TpyOKy M, Kak H y apyrux mopeknx mmmmit (Heinzeller, Welsch 1994; Moza et al.,
2006), cocToHT 3 TPEX OTMENOB — MHIICBOAA, KHINCUHHMKAa ¥ npsaMoil kummxx (Puc. 2A).
Kumeunuk HMeeT MHOTOMMCICHHBIC CKIQAKH — KPHITHL YTO XapakTepHO IS BCeX BHIOB
MOpckHMX mmmHi. Hapsiy ¢ pamianeHBIMM  BRIDOCTAMM KPHIITHL, BEepPOATHO, CHYWHKAT JUIN
YBEIMUCHHA [UIOM@ATH MOBEPXHOCTH  IHIIEBAPHTENBHOIO  AMHTCHHS, HYTO  [OBBIUAET
3(peKTHBHOCTE  BCACKIBAHMS [HTATENBHBIX  BEIIECTB. DJNMTEAMil OCHOBHOID  OTAeld
MHIIEBAPHTENLHOM CHCTEMBL, KHIICUYHMKA, COCTOHMT M3 IBYX THIOB SHTepoummtoB (Puc. 2B).
Haubonee MHOrOUMCICHHBIA THII KIETOK — 3T0 BE3HKYIAPHbIE YHTepOIHTEL HX oTmHuMTeIbHOM
ocobeHHOCTBIO  ABAfeTCH OoNblIOe KOJIMYECTBO BaKyolel ¢ CeTUarsiM  COAEPKHMBIM,
pacHOIOKEHHBIX B anMkanbHoi wactd kierok (Puc. 2B). Ilo-BHamMmoMmy, Be3HKyISpHBIE
IHTEPOLMTE CHOCODHBI CHHTE3HPOBATh IMNIeBapHTeibHble (epmenti. Hamuume y  mHux
MHOTOUMC/ICHHBIX MMKPOBOPCHHOK YKashkiBaeT Ha TO, HTO 9TH KJIETKH OCYHIECTBIAIOT

npuMeMOpaHHOE NHINCBAPCHHC M BCACHIBaHWME MUTaTenbHBIX Bemects (Muwmmonosa, 1979;
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Feral, Massin, 1982). BropeiM KJIETOUHBIM THIOM SBASIOTCS TPaHyIIspHble IHTepounThl. OHR
OTIHYAIOTCH HATHUHEM B IHTOIUIAIME KPYIHEIX WIEKTPOHHO-IUIOTHERIX IPaHyIL.

[Ton Gazamenoil MemOpaHoi MTHTEIHA PACTIONATASTCH IeMAIBHAA JIAKYHA H LEIOMHYECKHI
smutennit (Pue. 2I). Ocuosy uenomuueckoro suuresnus kuwku v H. robustipinna, kak u y
JIPYTHX MITIOKOKHX, COCTABIAIOT HEPHIOHEATbHBIE M MHOIHTeIHabHbIe KieTkH (Puc. 21). V H.
robustipinna MHOSIMTEINATBHEIC KICTKH 00PAIYIOT MYCKY/IATYPY NHINEBAPHTEILHOIO TPAKTA, 3a
CUET KOTOPO H OCYIIECTRIACTCH NEPUCTAIBTHKA KHIIKH.

Kumka 1 akcuansubii opran H. robustipinna pactiofiozeHbl B OKOJOKHIIETHOM LENOME H
OTACAEHB OT uameukd ero abopaabnolt crenkoif. Ilocnemnss npuKpemuisieTcs K OpalbHOM
CTOPOHE YAIICUKH TOABKO TOHKAMH centamy abopamsHoro uenoma (Puc. 1), CoepunutensHas
TKaHb 3THX cenT cofepxkut Gompmoe uncno HOJIK n ux orpoctko (Puc. 3A-B). B nuronnasme
HOJIK ofnapysuBatoTcs rpaHyIsl JBYX THIIOB. [ paHYIIE! IEPBOTO THIIA COIEPHKAT MEKTPOHHO-
IIOTHOE TOMOTEHHOE BemiecTBo M MMeroT auamerp 0.2-0.5 mxm. Ouy npencrapnmior coboit
cekpeTopabie rpanyisl, THIHuALE 18 FOJIK wmokomux (Wilkie, 2001). I'panynst sroporo tuna
HMEIOT OKPYTIYIO MM OBAJBHYIO (hOPMY H 3allONHEHK! TeTEPOTeHHBIM COICPHKHUMBIM CpeIHel
alekTpoRHoi naoTHocTH. Pasmep ux papsupyer ot 0,6 g0 | mxm B sy u ot 0.3 1o 0.8 Mxm B
umpuiy. HOJTK umetor osanbibie syxpomuble sapa ¢ aapsimkoM. [luromasma, noMHEMO rpaHyi,
COACPACHT | MHOTOUMCACHHEBIC BRITAHYTHIC UHCTEPHBl LIEPOXOBATOIO IHAOIUIAZMATHUECKOIO
perukyiayma (IL9P) u muroxonapuu (Puc. 310 J1). [Tommmo KOJIK B coemunTebHOMN TKAHH cenT,
Kak M B TermMeHe, 00HapyKHBAIOTCH CKJICPOLMTBI, aMeCGOLMTBI, HEPBHBIE KICTKH M IYYKH
aKcoHOB. JIOCTATOUHO YacTO aKCOHBI KOHTAKTHpYIOT ¢ oTpoctkamu FOJIK.

Takum oGpasoM, BUCHCpaNbHas MACCa W PACTIONOXKeHHas B Hell kumka y H. robustipinna
HMEIT THIHYHYIO U8 MOPCKMX MMl opranmsammio. Tem He meHee, Hamu ObUIH BRISBICHBI
0coOeHHOCTH CTPOCHMS, KOTOPBIC paHee Y MOPCKHX Jminuii He oTMeuanuch. B nepeyio ouepes,
310 paspacTaHne KMIIeuHoH TpyOKH Ha OCHOBaHHMA PYK, B Pe3y/IbTaTe 4ero BHCIICpAIbHAs Macca
npuobperaer naTuaOHAcTHYI0 (opmy. OYHKUMA HTHX PaTHaTBHEIX BEIPOCTOB, MO-BHIMMOMY,
COCTOMT B YBCIMUCHHH JUTHHBI TIHINEBAPHTEIBHOTO TPAKTA, UTO JOIKHO crnocoleTBOBaTE Gollee
nonHoMy nepepapuBanmio nHmmM. Kpome toro, y H. rebustipinna wmerores ocobeHHOCTH
HNPHKPEIVIEHHA KHIIKH K 4aliedke, KOTopble, BEPOATHO, CocoGCTBYIOT ayTOTOMUM BHY TPEHHHX
oprafos. CTeHKa OKONOKMINEYHOIO UEJIOMA COEMMHSETCH C Yalleykod ¢ [OMOIIBIO
MHOFOMHC/IRHHBIX TOHKHX cerrt. [Tocennne, oueBnIHO, MOTYT JIErKO Pa3phiBaThCs IPH BHENTHEM
BoeiicTeul. (DAKTHUECKH NPOCTPAHCTBO Me#Ly abopalbHOH CTEHKOH OKOJOKMIIECUYHOIO
leoMa H OpPANLHOH CTOPOHOH YalledKH MOKHO PAcCMATPHBATE KaK IUVIOCKOCTH AYTOTOMHH,

MecTo, e ociaableHa MeXaHHYUeCKas CBAIb THX HacTe OPraHuiMa.
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Puc. 2. Crpocnue kuiukn Himerometra robustipinna. A — CTPOCHHA [HUIICBAPHTCILHON CHCTCMBL:
b — obmui Bn kumeuHoro smTenHs; B — anukanssas wacte ourepoumtos; I — nemomuteckwmii
SMTeTHi KHinkK. Yenosisie obosHadenns: ax — aMOyiakpaasibi s#e1o000K, 4K — aHLILHKH KOHYC, B —
BEIUKY/IAPHBIA SHTEPOLHT, Il — FEMAIbHAA JAKYHA, D — TPAHYAAPHBIH JHTCPOLMT, KH — KHINCTHHE, MK —
MEKENCTOTHEIE KOHTAKThl, Mp — MHKPOBOPCHHKH, MX — MHTOXOHIPHH, IIB — NHIIEBOA, P — PYKH, pi —
POTOBAA HIE/b, CB — CCKPETOPHEIC BAKYOIH, 119 — HEJOMHYCCKHH MMTCIHH, W — “ameuka, 8 — SIpo.
Macmrab: A - 0,5 em, b — 4 mem, B - 2 MM, I — 4 MM,

2. AytoromMust BHcHepaabnoii Mmaccent ¥ Himerometra robustipinna

Ilpy ormencHun BHCLepaibHOM Macchl ocoGu H. robustipinna NposBIAOT  uEIKo
BRIDAKEHHBIE MOBe/leHYecKHe peakund. [Ipu  3axsare BHCUCPAIBHOH Macchl NHHIETOM
NPOUCXOMT MIHOBEHHOE ONYCKaHWE NMPOKCHMANBHBIX THHHY/, NPHKPHIBAIONIHMX OPANTBHYIO
CTOPOHY UamedkH. B ecTeCTBeHHEIX YCIOBHAX TaKasd peakimMs, BHIAMO, 3aIIHIIAET HHBOTHOE OT
yrparsl BHyTpeHHocTel (Meyer, 1985). Ecii npojosmskars yiepAuBaTh BUCIEPAIbHYIO Maccy, TO
uepe3 20-30 cexyHa MPOKCHMAIBHBIE ITHHHY/IR PACXOIATCA B CTOPOHBL, PACKPHIBAS HaIlleuKy
(Puc. 4A). K stomy MOMeHTY BHCHEpUIBHAS Macca yike OTHeleHa H cBoboaHo yaamiercs (Puc.
4b. B).



Pue. 3. Ocobennoctn crpoenns cent aGopambmoro ueioma y Himerometra robustipimna. A —
nonepeunsii cpes cents; b — cronaenne I0JIK B coeHHHTeNBHON TRanu cenThl; B — rpamyast FOJIK.
Venoprbie ofosHatenua: aM — am@Gount, rl — rpanyibl IOJIK nepsoro tana, r2 — rpamymst IOJIK
BTOPOTO THITA, MX — MHTOXOHJIPHS, CK — CEKPETOPHA KIETKA, e — KICTKA HeJOMHNECKOID SHTEIRA, WP
_ [P, 1ok — HOJIK, 5 — smpo. Macurra6: A — 10 mem, B — 4 micnt, B — 1 vk,

[lpn yrajeHH¥ BHYTPEHHHX OPTaHOB TPOMCXOIMT paspbl TerMeHa no nepupepun
yameuky M paspylleHue cent aGopaasHoro wenoma. B pesyibrare 51010 BHCHEPAThHASL Macca
ylanseTcs uedukod, afopanbHas CTEHKa OKOJOKHINETHOTO LEIOMA M KHINEUHHK  HE
noppeactaorea (Puc. SA-T). Ha nopepxHOCTH HamICUKH COXPAHAIOICH TOIBKO obopBaHHbIE
cerrrir aGopansHoro nenoma (Puc. 5B, JI, E). B npomecce ayTOTOMHH HPOHCXOAAT HIMEHEHHA B
crpoenn FOJIK. Mx rpaHyibl HepBOro THIA YBETHUHBAIOTCH B pasMcpax H OKpyxKaioTcd
WIeKTPOHHO-1IPo3patHbM opeosiom (Puc. 5IK). Tpamysst BHIOPACKIBAKOTCA BO BHCKIETOUHOE
npoctpactso (Pre. 53) M BOKpYT HHX HacTO OTMEHAIOTCH ofacTn GecCTPYKTYPHOIO MATPHKCA,
He comepaanme Ko/uareHosbix BonokoH (Puc. SH). Wimenenns B HOJIK ® coeTMHHTENBLHON
TKAHW VKA3RIBAIOT HAa To, WTO IOKCTAIMIAaMEHTHAA CHCTEMa Y4YacTByeT B OLICACHHH
BHCIIEPANBLHON Macchl Y 1aHHOTO BHia. BepoATHO, Kak M y JPYIHX HITIOKOKHX (Koob et al.,
1999), pemectsa, cojepialiHecs B TPaHyJIaxX, paspylaloT KOUAICH H YMCHBIIAIOT NPOUHOCTE
COSTMIMTETRHON TKAHH CEIIT, B pe3ybTaTe tero oHM paspymatores. Cxomnbie Mopdooraieckie
KapTHHB! HAGMIOAAIOTCH IPH ayTOTOMHH PYK Y MOPCKOH THIHI Florometra serratissima (Holland,
Grimmer, 1981).
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Puc. 4. Omenenne sucuepanbioli Macesl y Himerometra robustipinng B pe3ysTaTe MEXaHHYCCKOTO
BOICHCTBHA. A — KHBOTHOE ¢ NMOJHNTHIMH NPOKCHMLTBHEIMH ITHHAYTaMH Yepes 30 ¢ nocae saxsara, b —
OTHENCHHE BHCHEPAThHOH Macesl, B — oOnmil BHI JKHBOTHOTO Cpa3sy MOC/AE YAAICHHS BHCUCPATbHON
macchl. Yenopabie o603HaEHHA: BM — BHCIICPATbHAR Macca, il — HPOKCHMAIBHBIC [THHHY/ILL P — PYKH,
1 — yameuka. Macurmab: A-B - 2 em.

i,
) ]

=1 o

g -

A O B =i,
a .—l I “ " -. ‘h

Puc. 5. OcoGeHHOCTH ayTOTOMHH BHCUEpaabHOH Macewl v Himerometra robustipinna. A — nonepeusbii
cpes Yepes BHCHEPAILHYIO MACCY CPa’y mocie ayToroMuH, b — nonepeansiii cpes uameuku cpaly nocie
ylaJeHHS BHCHepansHoi Macenl; B — HOJIK ¢ BHioHIMEHEHHBIMH IPaHYIaMH tepsoro thia; I — rpanyns
nepporo Tuma OJK ¢ agextponso-npospagnbiM opeotom: [ — rpamymet IOJIK nepsoro tuma B
COCTHHHTETBHON TKAHH cenT. YenoBHbie 0003HAMCHHN: ak — aMOyraxpaTsHbiil swenobok, rl — rpaHy:s
[EPBOIO THNA OKCTATHIAMEHTHBIX K/IETOK, ¢4 — cellThl aGopansHoro neioMa, ok — HOJIK. Macmra6: A,
b~ 100 mxn, B, I = 2 miom.



Takmm oGpasom, oTaenenue BHCLepaibHOR Macckl v H. robustipinna Xapakrepusyercs
BCEMH OCHOBHEIMH NPH3HAKAMM HACTOMIIEH ayTOTOMHH. JT0, B IEpPBYI0 O4epeilb. 3AlIMTHASA
peakius, NPHIBAHHAL CHMAKATh CTENCHb NOBPEXKICHHS OPraHH3IMA B PeIVILTaTe BHEMIHETO
BOYICHCTEHA. BO-BTOPBIX, yilaNeHHe BHCIIEPATLHON MACCH! OCYMIECTBIAETCA 3a CUET BHYTPEHHHX
MEXAHH3MOB CAMOIO KHBOTHOTO, B YACTHOCTH IIPH YHACTHH IOKCTATHTAMCHTHBIX KieTok. Kpome
TOTO, OTIENCHHE BHYTPEHHOCTeH HAXOJMTCH MOI KOHTpONeM HepBHOM cuetemil. Ha o910
YEA3BIBAIOT CIOMKHBIE MOBEJICHYECKHE PEaKIHH KHBOTHOTO, GOMBIIOE YHCIIO OTPOCTKOR HEPRHBIX
KICTOK B COCJIMHHTENBHOM TKAHH TErMeHa M Me3eHTepHeB abopalbHOTO [eNnoMa, a TakKe

Gmakoe pacrionoienne akcoHor U otpoctros HOJIK.

3. Perenepanns numieBapuTe/IbHol cactemnl Y Himerometra robustipinna

OcobeHHOCTBIO pereHepallii BHCIEPAILHOH Macehl ¥ Mopekol nwumu H. robustipinna
ABMACTCA BHICOKaf CKOPOCThL mporecca. Yie uepes 4 cyrok Mocie MOJHOTO YIQUICHHS
BHYTPEHHHX OPTaHOB Y JKHBOTHOTO HMEIOTCH POTOBOE OTBEpCTHE M AHANBHBIA KoHyc. 1O
OIHAYAST, UTO K ITOMY MOMEHTY IHINEBAPHTEILHAS CHCTEMA, B OCHOBHOM, c(hOPMHpOBaHAa H B
JAIBHEHINEM  TIPOMCXOJMT  TOJBKO  POCT KHIIKH M CHEUMANM3ALMS  SHTEPOLMTOB.
Tlocieoparesbible  STallkl  pereHepauuy  NMieBaputenbholi cuctems y H. robustipinna
nokazansl Ha cxeme (Pac. 6). Bech npoliece BOCCTAHOBIGHHS MOMKHO Pa3jIe/INTh HA TPH CTAIMH.

Hepean cmadua (0-12 u nocare aymomomuun). OIHUM W3 BakHeHIIHX coObITHIE
PACCMATPHBAEMOIO TIEPHOIA CHEMYeT CUMTATh M3O/SLMIO OCTABIIMXCH BHYTPEHHHX OPraHOB OT
BHemHeR cpeast (puc. 6A-1). ¥V MHOIHX RUBOTHBIX GOJBIIYIO POIL B 3TOM HIpaer obpaloBaHHe
TpoMGa 3a CYeT KOArymsiiH MNOJOCTHRIX JKHAKOCTEH (meoMHMeckod, reManbHol u ap.) ®
COHNaHuA OGMykKJal0mMX KIeTok WM Knetok kpoBu (Jlmosmep, 1982: Kapncon, 1986). B
nampreiimem TpomG paspyinaercs (Kapiacon, 1986; Dolmatov, 1992; Koporkosa, 1997). V H.
robustipinna cpasy mocle ayTOTOMHHM HAa MOBEPXHOCTH YalleukH Takike (popMupyercs cioil
KOATYIIHPOBABINEH [EIOMHYECKOH JKHIKOCTH, KOTOPBIH B TeYeHHE IIEPBHIX 6 4 3aMeHsercs
PEEUILIM cROIUIenHeM amebormuror B murpupyionmx IOJIK (Pue. 7A). CxolulenHe KIeTOK,
o0pasylolieecs Ha NOBEPXHOCTH YaleYKH, BEPOATHO, BRINOAHAET ABoinyio dyukumo. C onHoit
CTOPOHBL, OHO CJIY/KHT B KauecTBe TpoMOa, H3OAHPYA BHYTPeHHHE o0/IacTH YalleuyKH OT BHEIIHEH
cpennt. C apyroii - spngerca MectoM GopmupoBarns BHcLepanbHOi Macest. IOJIK yuxe uepes 6 u
nocje  ayroTOMHH  [IOKA3BIBAIOT  IEPBBIC  [PHIHAKK  TpancAH(pCpeHIMPOBKH, KOTOpHIE
BBIPAZKAIOTCA B pA3pyIIen iy rpairyn Broporo tuna (Puc. 7b).
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Puc. 6. Cxema N0c/I¢10BATEABHEIX STATIOR PETEHEPAIHA kumikH y Himerometra robustipinna. A, B,
IL K, M — sua csepxy, B, I, E, 3, K — nonepeunnii cpes (I110ckocTs pajpesa yKasafa CTpeIkamMa).
A, B. opmupoBanue pRIXIOTO €108 KAETOK Weped 6 4 nocie ayrotomun. B, I. ®opmuposanue
NIOTHOTO cjlod KieTok gepes 12 4 nocae ayroromun. I, E. Pasnencnne c1o8 KISTOK Ha JIBe YacTH
uepes 18 4 nocne ayroromun. XK, 3. MopMEpoOBaHKE 3a9ATKA KHITKH Wepes 24 1 Nocie ayTOTOMHH,
H. K. ®opMrpoBanue MHIICBAPHTEILHOR CHCTEME! Mepes 24 CyTOK Hoclle ayToToMuH. VEIoBHERE
obosnatenns: ax — ambynaxpaabubii xeto6ok; Ak — caoil AeandepeHumMpoBaHELIX KIETOK; 3K —
3a9aTOK KHIIKH; K — KI0AKA; Ma — MC3CHTEPHA abopaabHoro UeIoMa; Op — OCHOBAHME PYKH: 1IC —
MHIEBAPHTEIBHAS CHOTEMA; TIC — CI0H (POPMHPOBAHHS MHINCBAPHTEIBLHOH CHCTEMBL, PO — POTOBOE
OTBEPCTHE, K — CHOH KOATYIHPOBABINCH UETOMHYCCKOR MHAKOCTH: TT — clol (GopMHpOBAHHS
TerMeHa, I — UMpphl; 3 — smuaepmuc. Ha 2K u M termen ve nokasan.



Puic. 7. Hamenenns, npoexonsmue B KOJIK nra neppoit cragum perenepaumy. A — crorienue KOJIK
HA NOBEPXHOCTH YaIeukH Hepes 6 1 nocie ayToToMEH, b — Havano GpopMHpoBaHHA ayTodarocoM ¢
TPAHYIEMH BTOPOTD THNA Heped 6 4 Nocie ayTOTOMHH, B — HIMEHEHHS B IPaHYIaX BTOPOro THNA
aepes 6 u noene ayroromun, I' — anmapar Tomsaaa 8 HOJIK gepes 12 1 nocne aytotomun, J1 —
CHHTE3 CeKpeTa B MICPOXOBATOM IHIOTIAIMATHICCKOM PETHRYIyMe B iHTomasme KOJIK wepes 12 1
nocne ayrotomud, E — Bakyonw ¢ ceruathiM cekperom B nmromnasMe IOJIK wepes 12 4 nocne
ayToToMuH. YeiloBHbie ofo3Hagenns: ar — anmapar [ombioks, ady — ayTodharocoMsl, BK — BAKYOIH ¢
CETYATRIM CeKpeToM, Il — rpaHyiIsl nepsoro THna B uHTonaasme HOJIK. am — npoiHas MemOpana
aprodaracoMel, M — MHOMNHTETHAIBHAS KJICTKA, HC — HAYANO CHHTEIA CETHATOrO CeKpera, Imp —
MEPOXOBATEIN IMIOMIAIMATHICCKHI PCTHKYIYM, 10K — IOKCTAJIMIaMeHTHAS KieTka, 8 — sUIpo.
Macmrab: A — 2 MM, B — | mxm, B — 1 s, I = 2 e, JT — 1 M, E — 1 M,



I rpaHyIRl OKpYWkKawTes JBoHHON MemGpaHol M mpeobpaiylores B ayrodarocoMsl
Contepskimoe rpanyn npuoOpeTaeT rereporennyio crpykrypy (Puc. 7B). Omobpemenno ¢
pa3pyIieHHeM TPaHyll IPOMCXOJMT AKTHBALMA cHHTeTHueckoro ammapara HOJIK. Yepes 12 u
nocie ayroTOMMM B MX LMTOIUIA3Me yBelHuuBaercs umcao umctepH IHIDP u cpobomaHbIX
prOOCOM, B OROTIOAIEPHOI 9ACTH KIETOK OGHAPYKHBASTCH XOPOMIO Pa3BHTHIA ammapar [o/binke
(A (Puc. 71). B IIDP npoMcXoMT CHHTE3 W HAKOIUIGHHE BEHIECTBA HHU3KOH IEKTPOHHOH
wioTHOCTH ¢ ceruatoii crpykrypoit (Puc. 7/1). B pesynsrare storo B muromnasme FOJIK
nosBIII0TCH GOMBINME BAKYOIM HElpaBHIbHOM (opMbl, colep:kamme 510 Bemectso (Puc. 7E).
Takue cekpeTopHblE BAKYOIH XAPaKTEPHBl JUIS JHTEPOUMTIOR HENOBPEKACHHON kumku 1
robustipinna. T'panyiisl NepBOro THIIA HA JaHHOM STane ocTaloTcs HemsmenusiMu (Puc. 7E). C
nepad)epHA HaIIeuKH, K3 HEIOBPEHUICHHBIX PAallOHOB, HAYHHACTCA MHIPALMS STHACPMATbHBIX
KJIETOK, KOTOPhIE MOCTENEHHO MOKPIBAIOT BCIO OPAILHYIO CTOPOHY UAIIeuKH.

Bmopas cmadus (18-24 u nocae aymomomuy). I1a cTaInNg XapaXTepH3yeTcs HauaIoM
BOCCTAHOBHTEIRHAIX TNipornieccoB. CKOIUIEHNE KICTOK HA NMOBEPXHOCTH YAIlCUKH pa3jielfsercs Ha
amea cno (Puc. 6]1-3, 8A). Hapyxasii npeacrasiser coboil Gymymumit termen. Ero smmaepmuc
emé coctouT H3 JemutdepeHIMPOBAHHBIX YIUIOMEHHBIX KICTOK, OIHAKO MO HHM YyKe
HAYHHACTCS (DOPMHPOBAHHE COEIMHHUTENLHOW TkaHW. BryTpenumii ciofi ABIfETCs 3a4arTKOM
kumkn, B nem aponcxomut ofpazosanne numesapuTensaoi seicTikd. HOJIK cobGupatores B
[UIOTHEIE CKOIIeHHA. B HX mATOmIaIMe YBEIHUHBACTCS YHCIO CeKpeTopHEIX Bakyonei (Puc. 8B,
B). Ha s1oii crammu Mgt paspymenne aMEGOLMTOR H AKTHBHOE MOIMOMEHHE HX TPaHyJl BCEMH
THIAMH KIETOK, YYacTBYIOIIMX B pereHepamyn. BepoaTHo, BEmecTso IpaHyl CONEPKHT
daxropsl, esBatonme gemuddepennupoBky Kretok uriokoknx. Uepes 24 1 nocne ayrotoMun
FOJIK yTpausBaioT MeleHXHMHEIC YePThi OPraHn3ali 1 nprobpeTalor snuTemanshbie. B atoit
CBAIM TaKME KICTKM Temeps npasuiabiee Haswmarh He «lOJIK», a «npemmecrrennnku
SHTEpOIMTOB». OHH CBA3aHBL JAPYT ¢ JAPYIOM CelTMpoBaHHBIMM konTaktamu. [losepxmocts
Kietok, ofpallicHHas B MOJOCTE CKOIUIEHHS (aIMKagbHAs [MOBEPXHOCTH KJICTKH), HeceT
mukposopentky (Puc. 8I7). I'panyns Broporo THIA HCUE3al0T, B HHTOILIAIME [IPEILIEC TBEHHHKOB
SHTEPOIMTOB MOKHO YBAIETh TOIBKO OCTATOMHBIE Teiblia aytodarocom. Tem me menee, Ha
JIAHHOM 3TAle pereHepalH B MX MWTOIUIA3ME BCE €IIE COXPAHAIOICH IPAHY/IB! NEPBOTO THIA.

Kpome Toro, npejiiiecTBeHHHKH YHTEPOIHTOB COAEPKAT GOJIBIIOE YHCIO IPaHyl aMESOLHTOB.



Puc. 8. 3auarok BHcnepanbHOR Macenl Himerometra robustipinna Ha BTOpO# CTAHH PETeHEPALIHH.
A — obmmit Bun 3avaTka yepes 18 u nocae ayrotommu, b, B — npeamecTBeHHHKN SHTCPOLIHTOB
uepes I8 u nocne ayrotomuu, T — 3aMaTok KHINKH Wepes 24 4 nocie ayTOTOMHH. YCIOBHBIE
obosnauchus: ad — aproparocoma, BK — BAKyOIH C CETYATRIM CEKpeTOM, Il — rpanyist
IORCTITHIAMEHTHRIX KICTOK MEPBOID THNA, Ia — IPaHyibl aMéGOUMTOB, MK — MERKICTOMHBIE
KOHTAKTHI, MO — MEICHTCPHH ORDIOKHIUEYHOIO LeJI0MA, MP — MHKPOBOPCHHEH, MX — MHTOXOHIPHH,
OT — OCTATOMHOC Teakile aBTOharacoMsl, I3 — JAMATOK NMHINCBAPHTCALHON CHCTEMBL, M1 — NONOCTH
MHINCBAPHTEIBHON CHCTEMBI, 119 — NPEAMICCTBCHHHK YHTCPOLMTOB, TT — 3@YaTOK TCrMcHA, I3 —
UENOMHYSCKHA SNHTEAMA, WP - EPOXOBATBIA IHIAONIAIMATHYCCKHH PETHKYIYM, U0 —
UEIOMHYECKHE MIKNTEIHI OKVIOKHIIEIHOTO HedoMa, 8 — sapo. MacmrraG: A — 50 mem, b — 1 MEM,
B -2 MM, [ = 1 MxM, 1 - 4 MM,
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Tpemoss cmadun (2—4 cymox nocie aymomomuu) XapakKIepuiyercs AKTHBHBIM
mopdorenesom. Yepes 2 cyTok nocie noppexsicHHs amOyJlakpanbHble KeJOOKH IOCTHIAIOT
cepemnsl uameukn (Pue. 6HM). Kaerxn osnurenus amOynakpaibHbeIX KeJJOoOKOB HAUMHAIOT
crnenManu3dpoBarbed. Ha MX  anMKaIbHOH — NOBEPXHOCTH  NOMBIMIOTCH — PECHHYKH H
MHKPOBOPCHHKH. Kpome TOro, B SHMTEIMH HMeloTcsl OCOKMIOBHIHBIE CIH3HCTBIE KIETKH,
xapakTepHble Ui Hero B Hopme. Hecmorps Ha udupepeHIMpPOBKY, HEKOTOphIE KICTKH
mutotHueckn genstes. [logx TermenoM mnpomomkaercs (OPMHPOBAHHE IHILEBAPHTEILHON
CHCTEMBL. 3a cUeT CHOMAHHS pasMcphl  CKOIUICHHH  NPEAIICCTBEHHHKOB  HHICPOLMTIOB
yeemmumBatorcs. CocTapngiomme WX KICTKH YHOPSJIOUHBAIOTCS M 00pasylor HACTOAIIMH
smutennit  (Puc. 9A). Ha amuxamenolf ToBepXHOCTH KJIETOK  YBEJIMUMBAETCH — MHCIO
MHKPOBOPCHHOK. JIMTEIHHl OTAelsercs o7 OKpY&Kalomeil coeIuHUTeNhHONH TKaHM XOpomo
BhIpakeHHON OGazaakHol MemOpanoil. B kierkax-npemecTBeHHMKAX YBEIWMHBACTCA HHCIO
vemGpan 1IIEP. B anukanbHON YacTH IMTOMIA3MEl BO3PACcTAET YMCIO CEKPETOPHBLIX Bakyouei,
CBOMCTBEHHBIX 3pe/IbIM HTEPOILHTAM. [ paHylIhl IEPBOro THIIA B HMTOILIAIME NPE/UNECTBEHHHKOB
IHTEPOUHTOB GobIe He BHIABIAIOTCA.

Uepes 4 cyTok nocie ayTOTOMHM KICTOMHbIC CKOIUIeHHs oObemuusiorcs, Gopmupys
S/MAYK KHIIEYHYIO BRICTIIKY. K 9TOMY MOMEHTY BCe CTPYKIYPhl NHIICBAPHIEIBHON CHCTEMBI
(poToBOE OTHEPETHE, KMINEUHBIH SHUTEINH, AHAIBHBI KOHYC ¢ AHAIBHBIM OTBEPCTHEM) YiKe
cthopmupoBanst (puc. 61, K). B 3auaTke KMIIKH MMeeTcs NONHOUEHHBI MUIICBAPHTEIbHEII
smutenmii (Puc. 95). On obpasyer CKIajJKW, XapakTepHhle /Ul KHIIKM B HOpMe. Kuimeunbii
SMHTENHH cocToMT M3 AR(GepeHITMpOBAHHBIX BEIMKYIAPHLIX 3HTCPOLMTOB, CPelH KOTOPBIX
BCTpEUaloTeA TpaHyIspHEle sHTepouuTh (Puc. 9B). AnukanbHad HOBEPXHOCTH KICTOK HeceTr
MHOTOUMCIEHHEIE MHKPOBODCHHKM, KakJas KJICTKA HMeeT pecHHUKY. Murtoxonapun
pacmonaraiorcss B Ga3asbHON  WACTH  IMTOTIIA3MEI 3HTEPOIMTOB. Mexlry NeIoMHYueCKHM
JNHTEAMEM M KMINEYHOM  BHICTHIKOW  MOSBIAIOTCH  TeMaibHeie  JakyHel,  Hamuume
CIEMHATHIMPOBAHHBIX KJIETOK B [HIEBAPHTEIBLHOM SMHTENHH H (OPMHPOBAHHE BCEX OCTAIBHBIX
CTPYKTYP [HIICBAPHTEALHON CHCTEMBI €T BOIMOIKHOCTh NPEANOIOKHTL, W10 JKHBOTHOE Hepes
4 cyTok mocsie ayTOTOMMH yae criocoGHo muTarees. TeM He Menee, BRICOTA KHINECTHOH BBICTIIKH
cocTaBnger Toasko 10 MKM, 4T0 HaMHOTO MeHblle HOpMEL. B ranbHeiiineM mpoHCXomuT pocT H
VBEIMUYCHHE JIMHEHHBIX pPAa3MEepoB BUCLUepalbHOH Macchl. CXOMHBIE CTAJAHH BOCCTAHORICHHS
GBUTH BELICTCHB NPH H3YUEHHH PEreHEpallid BHCUEPAILHON MACChl Y Mopekoit mmmmu Antedon
mediterranea (Mozzi et al., 2006).



Pue. 9. Jawarox xwmke Himerometra robustipinna ¥a TpeThbell CTANHM PEreHepanuM. A — 3a9aT10K
IHIEBAPHTE/ILHONH CHCTEMB! Hepes 2 CyTOK N0cle ayToToMHH, b — 3a4atoK NHIIeBAPHTEILHON CHCTEMBI
qepes 4 CYyTOK nocie ayToroMHH, B — memesapaTe b snuTennii wepes 4 cyToK nocne ayToTOMHH.
Venosusie ofo3paTeHHs: an — MOJOCTH, OCTABMIHECH OT PAIPYNIMBIIHXCH KJICTOK, BY — Be3HKYIAPHEIH
IHTEPOLMT, 17T — TEMAILHAS JAKYHA, I — IPAHYIAPHLIA IHTEPOLNT, I3 — NHINEBAPHTEILHBIR ITHTE/IHH,
Mp - MHEPOBOPDCHHEH. Ol — NOJOCTh OKOMOKHINCHHOI'O LEI0Ma, 1 — NoaocTh ﬂH]l[eBﬂp}{TE.'lh!lDﬁ
CHCTEMBI, 113 — MHINCBAPHTCABLHEIN JIHTEIHH, PC — PECHHYKA, CB — BAKYO/IH € CETUATHIM CEKPETOM, MO —
MEICHTEPHH OKONOKHIIEYHOIO HEJOMA, 17 — HeJOMHYCCKHH SMHTEIHH, 51 — JHTCPOUHT, 3 — SIpo.
Macmra®: A — 20 mxM, B — 10 MeM, B — 4 MEM.

B namiem seenenoBanii GhUIO MOKA3AHO, YTO [PH ayTOTOMHH BHCHEPAILHOH Macchl y
Mopckof wiuK H. robustipinna KMIIKa YIANAETCA MONHOCTEIO M KHBOTHOE TepAeT BCE TKaHH
IHTOACPMAIBHOTO NPOUCXOXIcHUA. Takum oOpasoM, IHTEPOIMTE JIOLKHE BOIHHKATH JHO0 M3
CTBOJIOBBIX  KJICTOK, JHO0 M3 IH(OEPeHUMPOBAHHBIX KICTOK ME30ICPMAILHOIO  HIHM
IKTOEpPMATBHOTO mpoHcxokiaenns. HecmoTps Ha MHOTOUMCIEHHBIE TIONMBITKH, CTBOJOBhIE
KIETKH Y MIJIOKOKMX 710 CHX nop He obnapykens: ([lonmmaros, Mamanos, 2007; Vogt, 2012).
Tlokazamo, wTO XOpOIIME BOCCTAHOBMTENBLHEIE CHOCOGHOCTH THX JKHBOTHRIX OOYCIIOBJICHEI
nerkocTsio AeandipepeHIMPoBKH crienHaan3upoBanieiX Kiuetok ([lonmaros, Mamanos, 2007;

Garcia-Arraras, Dolmatov, 2010). Kpome 7Toro, B HEKOTOPBIX CHydasX HMeeT MeECTO
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Tpancnddeperunposka (Mashanov et al., 2005). Beposrtho, 3a cuer tpancdopMaly Kierok
HEJIOMHYECKOIO 3HTeans obpasyeTcs KHINeYHas BBICTHIKA Y MOPCKoit smuu 4. mediterranea
(Mozzi et al., 2006).

I1pu BoccranoBaenuy KHIIKK ¥ . robustipinna Ml oOHapyKHIH akTHBHOE yuacTHe OJIK
B mponeccax pereHepaimH. Jlo Ractosmero Bpemennm cumrasoch, uro MOJIK - aro
CHEHAIMIMPOBAHHEI THI KJIETOK, CBOHCTBEHHBIH TONBKO HMITIOKOKHM, (yHKIMeH KOTOPhIX
ABIACTCS MIMEHEHHE MEXAHWIECKHX CBOHCTE CoeMHUTENRHON TKank npu ayrotomun (Wilkie,
2001). Onnako no wammm faHeasM v H. robustipinna HOJIK He TonbKO NpHHHMAIOT yyacTHe B
AYTOTOMHH, HO H SBISIOTCA HCTOUMHHKOM KJIETOK NMPH (JOPMHPOBAHMH KHMINEUMHOW BBICTHIKH.
Takas Gudynxunonansiocts KOJIK Menser Hanm npeacrapieHus o npHpoje THX kietok. Mi-3a
OTCYTCTBHA [IaHHBIX [IOKA HEBO3IMOKHO cKasare, kakas w3 Qynxmmit IOJIK, wuimenenne
BHEKJIETOMHOIO MATPUKCA WIM HCTOUHHMK KIETOK JULA PereHepaluu, spisiercs nepsuinoii. Tem ne
MeHee, aHWIH3 JTHTepaTyphl nokasbibaet, ¥ro ¢gynkuun IOJIK B pasnpix knaccax Echinodermata
HECKOABKO PAasiHYalorcs. 10 NaéT OCHOBAHHE MPEINOIOKHTB, YTO POJIb JTHX KICTOK B
AKH3HEACATEIBHOCTH HITIOKO/KHX MEHAJach B Ipollecce 2pomoumn. B ommume o1 Mopekux
mumi B octaneHelx rpynnax urokosux HOJIK Gonee tecHo accoumupyiorcs ¢ HepBHOH
cucremoit (Wilkie, 2001). ¥V ronorypuit HOJIK, no-ummmomy, BooOlle He y4acTBylOT B
ayTOTOMHH BiyTpeHHHX opraHos (Byrne, 2001).

Ilpn w3yvenun pereHepanuu kumku v Fl. robustipinnag Mu He CMOITH OOHApPYXKHTH
npusHakoB nponudepatuenoi aktuBHocTn IOJIK. BepostHo, yBenMueHue wumcna KIETOK,
(hopMEPYIONIMX 309aTOK KHINKH, MPOHCXOIHT MCKIIOMHTENBHO 3a CHeT HX MHIDAIHH H3 CErT
afopansHoro nejaoma. Boimokuo, 9To0 OTCYTCTBHE NpONH(EpaTHBHOH AKTHBHOCTH SBIACTCH
OIHMM W3 MEXAHH3IMOB YCKOPEHHS TEMIOB BOCCTAHOBJIEHHS, TOCKOJIBKY YBEIMFEHHE THCTIa
KIETOK B MecTe NOBpeiUieHHs ObiCTpee MPOHCXOAMT MMEHHO 32 CYET MHIpalliM, a He
npomadepaimn. Mutepecno, wro y mopckoit nwimn A. mediterranea pereHepanns KHIIKHA
CONPOBOAIAETCA 3aMEeTHON mponHdepaTHBHoi akTHBHOCTRIO (Mozzi et al., 2006). MutotHueckn
Jle/AIHEcH KIETKH BRIABIAIOTCA Jaike OOBMHBIMH METOJaMH ICKTPOHHOH MHKPOCKOTIHH.
OnHako, HECMOTPA Ha BBHICOKY10 NPoH(epaTHBHY10 AKTHBHOCTH, TEMITB! PETeHEpalMH Y JIaHHOTO
BHla Huke, deM y H. robustipinna. Y A. mediterranea xumednas BBICTHIKA HauMHAET
pasBHBaTBCH TONBKO 4epes 3 CYIOK Hocie NOBpeAUieHHs, a JMdipepeHIMpOBKa MHTEPOLMTOR
OTMeuaeTcs 4epe3 5 CyTOK pereHepanud. Tem He MeHee, NOTHOCTBIO HCKMIOUATH HATHUHE
tpoanepaTHBHON AKTHBHOCTH NIPH Pere¢HEpalliy KHINKN y H. robustipinia nps HCnonb3oBaHHN

TONRKO  Mopdonoruueckux MeToforR Heawb3s. B ortoil  chamm  HeoOXommmel nasibHeimmue
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HCCIIEIOBAHUA C HCTONB30BAHHEM CIIeLM(DHUSCKMX METOHK.

OcTanbHEIC CTPYKTYphl NMmeBapuTebHON cucTeMmbl H. robustipinna, Takme Kak
amGynakpansAble KeNOGKM M HEIOMHYECKHIT SNHTENMI, BOCCTAHABIMBAIOTCH 34  CYUET
COOCTBEHHBIX KJIETOMHLIX MCTOUHHKOB, YTO XapakTepHo s urokoxux (Jloamaros, Mamauos,
2007: Biressi et al., 2010).

JAK/TIOYEHHE

Hpr wsyuenuu mopckol mwmu H. robustipinna Hamm GhUM BEIARTEHE HEKOTOpbie
AHATOMHYIECKHE 0COOEHHOCTH CTPOCHHS ITHINCBAPHTENLHON CHCTEME], KOTOPhIE PAHEE Y MOPCKHX
MK He OTMeYaIHch. B nepsyio ouepess, 310 paspacTanie KMIEYHOH TPyGKH HA OCHOBAHHA
PYK, B Pe3yIbTaTe 4elo BHCLEpaabHas Macca nprobperaer narwionactuyio gopmy, Hamu Geuio
NOKA3AHO, YTO pPajHANBHBEIC BBIPOCTHI BHCHEPAILHOH MACCHl CONEPKAT KHIIKY H,
COOTBETCTBEHHO, ABMMIOTCA YacThi0 MHIIEBAPHTENbHON chcTeMbl. (DYHKUMS THX paaMaTbHBIX
BBIPOCTOB, NO-BHIMMOMY, COCTOMT B YBEJIMUEHWH [UIMHBI ITHIIEBADHTEALHOIO TPAKTa, 9TO
JOIKHO crocobeTBoBaTh Gomnee MOMHOMY HepeBapuBanuio mumy. Kpome Toro, o6HapykeHo, 4To
CTCHKA OKOJIOKHIICTHOIO 1EOMA COCIMHACTCA C YAIUCYKOH ¢ IOMOINBI) MHOTOYHCITCHHBIX
ToHKHX cent. [locnemmue comepxar IOKCTAMMIAMEHTHBIE KISTKH M, OYEBHIHO, MOTYT JIerko
PazpeIBATLCA NPH BHENIHEM BO3ICHCTBHM.

Hamu Brepsmie nokasamo, 4ro oleleHHe BHcuepanbHoit Maccw y H. robustipinna
XApaKTepHIYeTCs BCEMM OCHOBHBIMM MPH3HAKAMH HacTosmedl ayToToMHH. D710, B HEpBYIO
Ouepelth, 3ALIMIHAA PEAKUMs, NPU3BAHHAS CHHKATh CTENCHb TOBPEHJIEHHS OPraHHIMa B
pesyiblate  BHeImHero  Boiefictena. Bo-BTopeIX, yaanreHme — BMCUepaubHOH  Macchl
OCYHMIECTRIACTCA 33 CYET BHYTPEHHHX MEXaHHIMOB CAMOI0 JKMBOTHOTO, B YACTHOCTH [IPH
YHACTHH IOKCTAIHIaMEHTHON cucTemsl. Kpome Toro, orenenie BHYTPEHHOCTEN HAXOAUTCA 101
KOHTPOJIEM HEPBHOH CHCTEMEL.

Briepoie nokasano, 4TO OCHOBHEIMM MEXaHW3MAMHM BOCCTAHOBIACHMA Kumku y [
robustipinna  sBnmIOTCH MMTpaimMs H TpaHcM(epeHINPOBKa IOKCTATHTAMEHTHBIX  KJIETOK.
Perenepans nocnie ayrotomun y H. robustipinna npotexaeT odeHb GHICTPO M yike tepes 4 cyTok
nocse MOMHOTO YAaJleHHs BHCHEPAILHON MacChl y JKHBOTHOTO HMeeTcsi ()HKIHOHMpYIONIAs
NHICBAPHTENbHAS CcHcTeMa. Brepseie ycraHomTeHo, 4To  aMOylakpaibHble  KelnoGKH
PETCHEPHPYIOT B pesyibrare yacTHuHOM aemuddepeHumMpoBky, Murpamus u npomadepaiuu
COOCTBEHHBIX KJACTOK, COXPAHMBIIHXCA B OCHOBaHHH pyk. llenomuueckuii  mmrenmii
OKOIOKHINEYHOTO HeloMa (JOPMUPYETCH W3 KICTOK NETOMHUECKOro SMHTEHs CeNT abopalbHOIO

HenoMa.
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1. Bucuepanenas macca Himerometra robustipinna nmeer THNHuHOe Ui GeccTeGenpHarhix
MOPCKHX JIIHI MAKPO- H MHKPOAHATOMHYECKOE CTpoeHHe. OHA NOKPBITAa TETMEHOM, COCTOAIHM
M3 SIHIEPMHCA W ClIOS COeNMHHTeNbHOH TkaHn. [ImmesaputensHas TpyOka pacnojaraercs B
XOPOIIO BBIPAKECHHOM OKOJIOKMIUCTHOM LEJIOME M AHATOMHYCCKH Pa3jle/ieTcs Ha TPH YacTH:
THINEBOJ, KHIIEYHUK W npsMas kumka. CTEHKa OKOJIOKHINEYHOTO IETOMa MPHKpEnseTes K
OPAIBHOM CTOPOHE YAIIEYKH ¢ MOMOIIBE MHOTOYHCIIEHHBIX CellT ab0paibHOTO LHeIOMA.

2. Kuweunstii srmrenuit Himerometra robustipinna 1npeicTaBieH JIBYMs THIIAMH SHTEPOLHTOB.
IIpeoGnanatomuii THII, BEIMKYIAPHEIE IHTCPOIMTEL, XAPAKTEPHIYETCH HATHUHEM B AITHKATLHO#M
UACTH KJIETKH KPYTHBIX CEKPeTOPHBIX Bakyoneil. [paHymspHele SHTEPOIHTHI coaepKar B
LHTONAA3Me KPYTIHBIE TeTepOreHHbIE MIEKTPOHOIUIOTHBIE TPAHYIbI, OKPYKEHHBIE MeMOpaHoii.

3. Tlpouece oraenenus BHCHepaIbHON Macchl ¥ Himerometra robustipinna smisercs MCTHHHOM
aytotomMueir. OB CONpOBOMIAETCS  CIOKHBIMH  IIOBEJICHUYECKHMMH  peakiMAMH, B HEM
3a0eficTBOBAHB! cnenM(HIecKHe MEXaHH3MbL, HIMEHAIONIHE NIPOTHOCTD COEJIMHHTEIBHON TKAHH,
OTJIe/IeHHE TIPOUCXOIMT B CTPoro onpedenéanom mecte. [lpu ayrotomun ymansiores Bee TKanu
IHTOAEPMATILHOTO [POHCXOAKICHHA.

4. Perenepattas wainku y Himerometra robustipinna nocne ayToTOMHY 3aHHMAET OKOJIO YeThIpEX
cyrok. [Ipomece BoccTaHOBIEHHS MOKHO pa3feNuTh Ha 3 cTajnu: 3akphiThe pansl (0-12 4 nocne
ayTOTOMMH): HAYAJI0 BOCCTAHOBHTENbHBIX nponeccos (18-24 u mociae ayToTOMMM). aKTHBHBIR
mopdoredes (2-4 cytok nocie ayrotomuu). B nanpHeiimeM MPOHCXOIMT MOCTENCHHBIH pocT
BHCIIEPAILHON MacChl.

5. OCHOBHBIMH MEXAHH3IMAMH pPETeHepalMH KHINeuHOH BeicTIKH v Himerometra robustipinna
ABIAIOTCA MHTPAIMfs W TpaHc MQQepeHIMPORKa OKCTAIMIAMEHTHEIX KieToK. OcTanbHble
CTPVKTYPEl  MHIIEBAPHTENBHON cHCTeMBl (amGynakpaibHble SKeTOOKM W HeTOMHYeCcKHil

IMHTENHI) El'l(lpMH‘pyIO'l‘C! 34 CUET COOCTBEHHBIX KIETOK, COXPaHHBIIMXCA MMOCTIE Ay TOTOMHH.
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