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[pencraBien 0630p COOCTBEHHBIX W JIMTEPATYPHBIX JAHHBIX MO0 MOP(OopHU3HOIOrHIecKiM 1 OHOXUMHUYECKUM
MOKAa3aTeisiM MPOIECCOB TKAHEBOTO POCTa Y ABYCTBOPYATHIX MOJUTIOCKOB YEPHOro MOpsi: Y4epHOMOPCKON MUAUU
Mytilus galloprovincialis (Lam.), yctpunsl Crassostrea gigas (Thunberg, 1783), ananapsl Anadara kagoshimensis
(Tokunaga, 1906) u rpebdenika Flexopecten glaber ponticus (Bucquoy, Dautzenberg & Dollfus, 1889), obuTato-
IMX B MpulpekHbIX GHorieHo3ax Cepacronons 1 0xkHoOepexHoro Kpbiva. KputeprsiMu ONeHKY SIBJISUIMCH TAKHE
OCHOBHBIE TIOKa3aTelll, Kak Chlpas U cyxasl Macca, colepKaHhue CyMMapHBIX puOOHyKJenHOBHIX Kucior (PHK),
IHK, conepxanue Genka, a Takxe pocroBble uHaekchi PHK / THK u PHK / cbipast macca.

KuaroueBrple ciioBa: 4yepHOMOpPCKast MU/IMSI, YCTPUIIA, aHAapa, YePHOMOPCKUIA rpeOelliok, Cchipast Macca, CyMMap-
Hble puboHyKIenHoBble KucoThl (cym. PHK), nanekc PHK / THK, 6uocunTe3 Geska, MsArkue TKaHH, CKOPOCTh
pocTa, AByCTBOpYAThie MOJUTIOCKU, Y€pHOE MOpe.

BBenenune

CKopoCTh pocTa Macchl TKAHEH SIBJISIETCS] HanOosIee BaKHBIM, €CJIM He OCHOBHBIM TIOKa3aTeseM Ipo-
AYKIMOHHOTO MOTEHIMaNa Moy sauuil. [[yis pasHbIX BUIOB JIBYCTBOPYATHIX MOJUTIOCKOB, OOMTAIOIIHMX
B NPUOPEKHBIX OMOIIEHO3aX, XapaKTepHa pa3Has CKOPOCTh AJJIOMETPUUYECKOTO pOCTa, COOTHOLIEHHE
00bEMa M Beca PAKOBUHBI, MEKCTBOPOUYHOM KUAKOCTH M Macchl TKaHEH. DTO MMeeT HeMaJOBaXkKHOE
3HaUeHWE, B OCOOEHHOCTH JIsi JBYCTBOPOK, KOTOpBIE SIBISIIOTCS OOBEKTAMU MApPUKYJIBTYPhl WA
B IEPCHEKTUBE NPETEHAYIOT Ha 3Ty poiab. Muguu, ycTpulbl M aHajgapa OTHOCATCS K TaKUM
BugaM. OHM ke M HamOoiee W3yueHHble BHIb MOJUTIOCKOB Y€pHoro mops. K mpumepy, psn
uccieloBaTeliel B MocieHee JecATUIETHE CUMTAIOT YEPHOMOPCKYIO aHaJapy MepCrleKTUBHBIM O0bEK-
TOM KyJbTUBUpOBaHus [Bsiiosa, 2011; [Tupkosa, 2012; KaBoponkosa, 3onotautikuii, 2014].

Mopdomerpryeckre METobl OLIEHKHM pOCTa, Ha HAIll B3MJIsA[, JOJKHbBI JOMOIHATHCS (pU3HoIoruye-
CKMMH M OMOXMMUYECKMMH MapaMeTpamu. K TakoBbIM OTHOCATCSI BEIMUMHBI COZIEP/KAHHS CYMMapHbIX
(ppakuuit pudonykienHoBbix Kuciaot (cym. PHK), conmepxkanue Oenka, pocToBOMl MHIAEKC (MHIEKC
momHocty cuHTe3a nporenHa) PHK / JHK, unnexc PHK / celpas macca u psapn Ipyrux napaMmeTposB.
B rugpoOronornueckoil mpakTMKe MOKHO PUMEHSThH Yallle JBa Mokasaress — copepxanue cym. PHK
u uajgekc PHK / THK B kauecTBe MHIMKATOPHBIX NApaMETPOB «MITHOBEHHOW CKOPOCTHW» POCTa Opra-
HU3MOB (WM TKaHE!) Ha I0BEHWIbHBIX U PAHHUX CTAAMSX PAa3BUTHS, a TAKXKE JIsI XapAKTEPUCTUKU OCO-
OeHHOCTell cuHTe3a OejKa (M ero TKaHEeBOW PETeHIMH) B CBSI3M C TOJOBBIMHU JKM3HEHHBIMU IMKJIAMU
B OLICHKE OHTOI€HETMYECKUX OCOOEHHOCTEH TKaHEBOTO POCTa.

B Bompocax cTpyKTypHO-(PYHKIIMOHAJIBHOTO pa3sHOOOpa3usi B MOMYJALMAX ABYCTBOPYATHIX MOJI-
JIIOCKOB HEMAJIOBaXHYI0 POJIb UTpaeT M3yyeHHWEe OCOOCHHOCTeW TeHEpaTWBHOTO CHMHTE3a Y CaMIIOB
U CaMOK, a TaKXke OCOOSHHOCTEH, CBSI3aHHBIX C MPHHAJUICKHOCTBIO K pa3sHbM (heHOTUIaM (TSI TIOJH-
MOP(HBIX BUIIOB). ITO JAET XapaKTEPUCTUKY I(P(PEKTUBHOCTH TUIOAOBUTOCTH U TEMIIOB POCTAa BHYTPH

*Paboma nodzomoenena no meme zocyoapcmeennozo sadarnus UL UnBIOM Ne 121041400077-1 «Dynxuuonanvivie, me-
maoboauueckue U MOKCUKOAO02UMECKUe ACTIeKMbl CYULEeCMBOBAHUS 2UOPOOUOHINO8 U UX NONYASUULE @ ODUOMONAX C PANUMHBIM
PUBUKO-XUMUUECKUM PEHCUMOM>.
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nonyasauuu. Vzyyenue mporecca OEJIKOBOTO CHHTE3a Y pa3HbIX (DEHOTUIMYECKUX TPYI MO3BOJISAET
BBISIBUTh HAJIMUUE COINPSDKEHHOCTH (PYHKLMM pocTa (WM €€ OTCYTCTBHE) C IIPUHAUICKHOCTBIO K pas3-
HBIM 1[BETOBBIM MOpP(aM.

B mnocnennue nBa-Tpu roja MCCaeAOBaHMSA ObUIM HarlpaBjieHbl Ha U3Y4YeHHE KPACHOKHMKHOTO
BU/Ia — YepHOMOpcKoro rpedemka (Flexopecten glaber ponticus). OtcyTcTBre MHGOPMAIIMH O 3aracax,
MOIYJISILIAOHHBIX XapaKTEPUCTUKAX, CE30HHOM JIMHAMUKE BCTPEYAEMOCTH U PENPOSYKTUBHBIX BO3MOXK-
HOCTSIX YEPHOMOPCKOT'0 Ipedelika B MPUPOJHbIX MECTaX OOUTaHUsI HE TO3BOJISIIOT TOBOPUTH O JOCTATOY-
HOW M3YyYEeHHOCTH BUJA, a 3HAYUT, U €ro poJid B OCBOEHHUU Mopckoi akBatopuu Kpeima. [To kpaiineit
Mepe, OTCYTCTBHE JIMUYMHOK B IUIaHKTOHE B mepuop ¢ 2014 mo 2017 r. cBuuerenbcTBYeT O (pakTe
cokparieHusi ero uncieHHoctd [Jlucunkas, 2017]. V3ydeHue CTPYKTypbl JOHHBIX COOOINECTB U €€
TpaHcdopMaly B HanOosiee OOIMPHBIX OMOLIEHO3aX MUIMH, (ha3eonuHbl U abpbl Ha mIyonHax ot 10
a0 100 m B konue 70-x — Hauyasne 90-X rogoB MoKa3ayl HAJIMYKME MOCEeNeHU rpedelika B CeBepHOU
1 3anaHou Jactsax YépHoro mops, Ha ryonHax 1o 30 m [Camebime, 3omotapes, 2018]. Eciu muauu,
YCTPHIIBI U B TIOCJIEAHME [IBA JECATUIETUS aHa/lapa BCTPEYAIOTCs B JIOKATBHBIX U MOSICHBIX COOOIIECTBAX
6eHtanu YEpHOro Mopst OUeHb 4acto, To rpedemok — peaxo. [To nanuasiv H. K. Pekosa [PeBkos, 2018],
B HacTosilee BpeMsl Mpu OSHTOCHOM HccienoBaHMM akBatopuii Kpeima (3a mckmouennem Kapku-
HUIIKOTO 3aMBa) U Eropisikoro 3ajyMea OTMEYalOTCA JMIIb PEIKHME HAXOOKUA. MOXKET, U MO 3TOU
NpUYrHEe padoT MO POCTy OTAEbHBIX MOMYJSIMOHHBIX TPYI B €CTECTBEHHOH cpele KpaiiHe Mallo,
a JaHHbIE TT0 MOP(OMETPHH, AJUIOMETPUU POCTA, TOIOBBIM ITPUPOCTAM U OCOOEHHOCTSIM TKAHEBOTO PO-
cra'y F. ponticus 3a IOCJIEIHNAE IECATUIIETUS OTCYTCTBYIOT.

OcHoBHasi 1le1b pabOT AAHHOTO HAINPABJICHUS 3aKI0Yajach B M3yYEHHH POCTOBBIX ITPOIIECCOB
y TpeJCTaBUTENel IBYCTBOPYATHIX MOJUTIOCKOB MPUOpEkHbIX akBatopuil Y€pHoro mops. CTaBUIMCh
CclielyIolme 3aJa4um:

1. BbIsIBUTH pa3sMepHO-BO3pACTHBIE, MONOBbIE M (PEHOTUNMUYECKHME OCOOEHHOCTH TKAaHEBOTO pOCTa
(cOMaTHUYECKOro ¥ FeHEPaTUBHOTO) Y MAaCCOBBIX BUJOB JIByCTBOPYATHIX MOJLTIOCKOB B YCIOBHSIX UX €CTe-
CTBEHHOT'O OOUTaHMS.

2. V3y4nTh TKaHEBYIO CrieUM(PUKY MPOLIECCOB POCTa Y YEPHOMOPCKUX MOJUIIOCKOB B 9KCIEPUMEH-
TaJILHBIX YCJIOBUSIX, IIPH CO3AHUM 3aJaHHBIX [TapaMETPOB BHELIHETO CTpecca.

3. IlpoBecT MOHMTOPHHIOBBIE MCCIIENOBAHMS JIMHEHHOTO, OOIIEro BECOBOTO M TKAHEBOTO POCTa
Ha Pa3HBIX MOMYJIALMOHHBIX IPYIIIaX YEPHOMOPCKOW MUINH (Ha IPOTSKEHUH TOIOBBIX LIMKJIOB B €CTeE-
CTBEHHBIX OMOIIEHO3aX) U MOJIONHU YCTpUI] (TIPH MCKYCCTBEHHOM BBIPAIIMBAHMH) B YCIOBUSX YEPHOTO
MOpH1.

OCHOBHBIMU KPUTEPUSIMU OLIEHKHU SIBJISUIMCh TaKMe MOKa3aTesd, Kak chlpasl M cyXasl mMacca, coaep-
’kaHue cymMMapHbix puoonykiaenHoBbix kucnot (PHK), [JHK, conepkanue Geska, a Takke pOCTOBBIE
unaekcel PHK / THK u PHK / cbipast macca.

MarepuaJjbl 1 METOIbI

PaGoThl BHIMOMHSINCH HA MOJIONM BUJOB, HA B3POCIBIX OCOOSX pPa3HBIX pa3sMEpHO-BO3PACTHBIX
IpyII, COOpaHHBIX OJTHOMOMEHTHO Ha ofHOM monuroHe. Ilepron nccnenoBanuii — ¢ 1987 mo 2018 .
OT160p mpod ocyiecTBsM B IpuOpexHbIX akBatopusix CeBacronons — OyxTtax Kazaubeit, Ctpenei-
koii, Kapantunnoii u parionax JOBK — Oyxre Jlacru u ['omy6om 3anuse (noc. Kanusenn).

B GonpimHCTBE paboT MpeacTaBIeHHbIE TaHHbIE XapaKTepU30BaIU COCTOSHUE BECOBBIX MapaMeT-
POB 1 YPOBEHb «MI'HOBEHHBIX CKOPOCTEHN POCTa» TKAHEN MOJUTIOCKOB B JIAHHBIN MIEPUOJI UCCIIEIOBAHUIA UX
’KU3HEHHOTO IUKJIA (TIEPHOJI OTHOCUTEIBHO CTAOUIBHOTO POCTa, MOKOS1, IEPHO/IbI TOATOTOBKHU K HEPECTY
u T. A.). Takue paboTsl poBoaranch B iepuof ¢ 1999 mo 2018 r. Ha cieayomumx oObeKTax: MUINU, aHA-
napa u rpedemok. MOHUTOPUHTOBbIE UCCIIEIOBAHMS JIMHEWHOTO, OOIero BECOBOrO M TKAHEBOTO POCTa
MPOBEJEHbl HA MAaCcCOBOM BUJE — uyepHOMOpcKon muauu Mytilus galloprovincialis B nepuoa ¢ 1987
o 1989 r. u Ha mononu ycrpuny Crassostrea gigas B niepuof ¢ 2008 mo 2009 r.

23



HIEPBAHG C. A.

Mopdoduzuonornyeckre nokaszaTeau orpeaessii Mo cAeayoIMM KPUTEpUsIM: JUIMHA U BEC PAKO-
BUHBI, ChbIpasi Macca o0Iasi, Macca MSTKUX TKaHel, OTHOCUTEITbHbIE BEJTMUMHBI MACChl PAKOBUHBI, TAKKE
PacCUMTHIBAIMCH AJIOMETPUUYECKUE 3aBUCUMOCTU. CBA3M MeX/y ITpU3HAKaMU OLEHHUBAJIMCh 110 IIKaJe
Yepnoka [Ceicoes, 2003].

JJIMHY KaX/I0ro MOJUTIOCKA U3MEPSUIA IITAHTCHIIMPKYJIEM ¢ TOYHOCTBIO 10 0,1 cm. [Janee ocymiecTs-
JISUTA U3MEpeHrst 0OIIel CHIPON MacChl 0COOM, CHIPOM Macchl BBIIETIEHHBIX MSTKUX TKaHEH, TpeBapy-
TEJIbHO MOJICYIIEHHBIX Ha (DUIIBTPOBAILHOM OyMare /10 MCYE3HOBEHUSI MOKPOTO Clie/Ia.

B TkaHsx (remaromaHkpeac, kaOpbl, HOra, MaHTHUs, TOHAIB (I MUJAA U aHAJAPhl)) U OOMIMX
roMoreHarax (Jist yCTpHII, MOJIO[M aHAJaphbl U rpeOelka) orpeIeisiii CoIepkaHre CBOOOTHBIX HYKJIe0-
0B (CH), cymmapHbIx pubonykyienHoBbIX kKucaoT (cyM. PHK u [JHK-¢pakuuil) Bugon3MeHEHHBIM
mMetrogoM A. C. Criupuna [Crimpun, 1958; [usaBun, 1980]. B mabopaTopHbIX UCCIEIOBAHUSAX HA aHA-
Jape C INPUMEHEHUEM CTPECCOBBIX HArpy30K (royiof M aHOKCHUS) U3MEPSIM aMMHOKHUCIOTHBIN ITyJl
u conepxanue Oenka o merony Jloypu [Lowry et al., 1951].

O0mas cxema 06padOTKM TKaHEeW MMesna CJIeAyOIIyI0 TOCeI0BaTeIbHOCTD: ChIpble TKaHH TOMOTe-
HU3UPOBAJIM, B PsZIE UCCIEIOBAHNI TOMOTEHATHl BHICYIIIMBAIHN ISl TIOJTyYeHUsI 3HAUeHUH CYXUX Macce,
HaBecku romoreHaroB Maccol ot 50 no 80-90 mMr mpombIBanu TPUKIbl YeTbIppMsA MJI cMecu Donmua
(x10pohopM — METAHOI B COOTHOIIEHUH 2 : 1) A yCTpaHeHUsI MMTMEHTHBIX U JIMIUIHBIX KOMITOHEH-
TOB. Jlasiee B 00€3KMpPEHHBIX MPoOax TKaHeW OMpe/IesislIU BIIIIeyKa3aHHbIe OMOXUMUYECKHE MTapaMeTphl
C MOCTIeAYIONMM U3MEpPeHUeM UX 3HaueHWi CrieKTpodoTomMeTpruecku (¢ momornbio mpudopa CP-46,
METO/IOM Pa3HOCTEeN IKCTUHKIUH rpu JyiHax BosH 270 u 290 um) [[usaBun, 1980]. Pe3ynbrars! n3me-
PEHUI BBIPaXau B MKI/MI' CBIPOM WMJIM MKI/MI CyXOW TKaHW. Ha OCHOBE MOy4YeHHBbIX 3HAYEHU CyM-
mapHbix PHK n THK paccuntsiBaiu pocrosoyt nunaekc PHK / THK.

Pe3yabTaThl HCCIe0BaHUI H 00CYK/IeHHE

HauGonblniee Konu4yecTBO UCCIEAOBAHUI MPOBEAEHO Ha yepHOMOpcKol muauu M. galloprovincialis
B niepuoz ¢ 1987 o 2008 r. OqHOo U3 NiepBbIX UCCTIeOBAaHUI B JAHHOW 00JIACTH MMEJIO 11eJIbI0 YCTAHOBUTD
KOPPEJIALUN MEXIy PsioM (PU3UOIOro-OMOXUMUIECKUX MapaMeTPOB: CHIPOM MAcCOM, CyXOW Maccow,
coziepxkanueM oenka, cyM. PHK u pacuérabiv poctoBeiM uaekcom PHK / JHK — y Muauii B yclIoBUSIX
aKBapHaJIbHBIX CUCTEM C YUETOM psijia (PU3MUYECKH BaKHBIX TApAMETPOB BHEILIIHEW Cpeibl OOUTAHU S BUJIA.

Muyu ObUTH B3ATHI U3 JIOKQJTBHOM TIPUPOTHON MOMYJISINN, HACETISIONIEH KECTKHE TPYHTHI B OyXTe
Kazaubeii, B 1988 rony. Ha 3HauntenbHOi BbIOOpKe (170 3K3.) HEMOJIOBO3PENbIX MUIUIA B TeUECHHE
30 cyTOK cleAuM 32 POCTOM MOJUTIOCKOB B MPOTOYHOM aKBapUAIBbHOM CHCTeMe, MPU aHATOTUYHOU
Temreparype MOPCKOI BOJIbl, HA €CTeCTBEHHOM KopMme. [Ipomepsl Bcex XapaKTepUCTUK OCYIIECTBIISLIU
C MHTEPBAJIOM B JiBoe CyTOK [Shcherban, 1992; [llep6anb, 1995]. B xoze skcnieprMeHTa, IJ1aBHO, Mapai-
JIJTBHO C YBEJIMYEHUEM MacChl, YBEJIMIUBAJIMCH 3HAYECHUs cofiepkanus Oenka: ¢ 8,4 no 11,03 % ceipoit
Macchl B KOHIIe 3kcniepumenTa M ¢ 51,11 10 62,93 % cyxoi maccel B KOHLE 3KcriepuMeHnTa. [lokazarenun
conep:xanus 6esnka u cyM. PHK umenu cxoxyio quaamuky [Shcherban, 1992; Ilep6anb, 1995]. Ha 12-e
CYTKH KCIIEpMMEHTA 3HAUEHU s MHEKCca yBeauuuBanuch ¢ 12,12 no 14,63 y. e. PaccuutsiBannuch Takxke
ypaBHEeHUs JIMHEHHOM perpeccuu: 3aBucMocTh 3HaueHuit uaaekca PHK / [JTHK ot copepxanus 6en-
Ka B CyXOH U ChIpON mMacce MATKUxX TKaneu. [lomydensr koagpdurmentsl koppenssu — 0,74 u 0,77
COOTBETCTBEHHO, MpH ypoBHe 3HauuMocTu p = 0,01, 4yTO CBUIETEIHLCTBOBAJIO O HAIMYHUHU TOJIOKUTEIb-
HoM cBsi3u [Shcherban, 1992; Illep6anb, 1995].

MOHUTOPUHIOBbIE CPABHUTEIbHBIE UCCIIEAOBAHUS POCTA IPUPOIHBIX MOMY/ISALIUI MUAUY U3 palloHa
IOxnoro Gepera Kpeiva (6. Jlacn) u 6. Kazauweil (CeBacrorionb) MpoOBOAMJIMCH B TPEXTOIMYHbIN
nepuof, ¢ 1987 mo 1989 r., ¢ nenbio JaTh OLEHKY CKOPOCTM POCTa MPH pa3HbIX YCJIOBUSAX OOMTa-
HUs1, aHAJIU3UPYs TIPY STOM TMapaMeTphbl pocTa Ha MPOTSKEHUH ToA0BOro 1ukiIa. M3yvyanach TuHaMuKa
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JIMHEWHOTO M BECOBOTO POCTA y Pa3HBIX Pa3MEPHO-BO3PACTHBIX I'PYMIl B ABYX NPUOPEKHBIX palloHax
oburtanus. Munmii coorpau co cBaii B 6. Kazaubeil 1 ¢ KOIeKTOpoB MUIMIHON (pepmbl B 6. Jlacnu.
AnammzupoBamu 3 rpynnsl gHod 30, 50 u 70 mm. MOJUTIOCKOB MOMEIAn B CaKd, MPOMEPhI
OCYIIECTBIISTN Kaskable 25-35 cytok [Abonmvacosa, [llepbans, 1991; Illepdanb, Adonvacosa, 1991].
PaccunTansl rogossie npupoctel. Muanu u3 6. Jlacnu no temMnaMm pocra NpeBOCXOAMIM MOJUTIOCKOB
u3 0. Kazaubeii. Tak, JTMHEHHBIN PUpOCT HanbosIee MHTEHCHBEH y TOI0BUKOB M3 0. Jlacm — 12 MM
u 8,7 MM COOTBETCTBEHHO. JIMHelHble MPUPOCTHI MOJUTIOCKOB C MaKCUMaJIbHBIMU pa3MepaMy COCTaB-
nsmm takke 11,0 Mv s muauid u3 6. Jlactm u 8,5 mm s muguii u3 6. Kazaubeil. CpaBHUTETbHBIN
aHaJIN3 JIMHEWHOTO POCTa BCEX TPYII MUAUN W3 OUOTONOB 00enX OYXT BBISBUJI OoJiee WHTEHCUBHBIN
POCT JIACITUHCKOH MOIYJISILIAK, YTO Mbl CBA3BIBAJIM C MHTEHCUBHBIMUA CTOHHO-HAIOHHBIMU TEUEHUAMM U,
KakK CJIe/ICTBHE, Oosiee OOMIIbHBIM COJepXKaHuEeM KOHLIEHTPALMK OPraHU4ecKOro JeTpHTa.

ITpu aHanM3e rogoBbIX MPUPOCTOB ChIPOM Macchl y Muauil u3 0. Kazaubeil oTMeueHs! Oosee HU3KHe
3HAUYEHUsI 110 CPABHEHMIO C TAKOBBIMU B 0. Jlactn. ['0/10BbIe MPUPOCTHI CYXOro 1 CHIPOTO BEIIECTBA UMENH
O/IMHAKOBYIO TEH/EHIIMIO: YBEJMUEHHe 3HaYeHUH ¢ Bo3pacToM. Pa3HuIa MpupocTa Mo CyxoMy BEILECTBY
cocrasiisiia 1,2 pazay ocodeit pasmepom B 50 MM, 1,3 paza —y ocobeit pazmepom B 70 Mm 1 2,2 pa3a —
y rooBuKoB. Bo Bcex rpymmax B arpese — HMIOHE U CEeHTsI0pe — Aekabpe OTMedeHbI OOJIbIIne Tepe-
naJbl Macchl Tesa, YTO CBA3aHO C HEPECTOBBIMU INeprogaMu. IIpu TakMX pOCTOBBIX pasiMYMsX COXpa-
HsJIach JUHAMUKA MAacC Ha MPOTSKEHUU TOAOBBIX IIUKJIOB. IlomydyeHHble JaHHbIE TI0 CYyXOMY BELIEeCTBY
MO3BOJIMJTM KOHCTATUPOBATh CUHXPOHHOCTH TPOIECCOB TaMETOTeHe3a B MOIMYISIIUAX MUAUN B 00enX
Oyxtax [AbonmacoBa, lep6anp, 1991; [llepOanb, 1995]. JaHHble Halllero MOHUTOPUHTOBOTO HAOIIO-
JEHMSI TIO3BOJIMIIM KOJMYECTBEHHO OLIEHUTh XOJ[ PEMPOAYKTUBHOIO IIMKJIA, 2 3HAUYUTEIbHBIE KOJIeOaHusI
Macchl TKaHE Ha HEPECTOBBIX CTAAUSAX — CBA3bIBATh C YACTUYHBIM MJIM TOJHBIM BBIMETOM IOJIOBBIX
MIPOIYKTOB.

VY pa3sHOBO3pacTHBIX 0cOOEd MUAMM, OTHOCAIIMXCA K Pa3HbIM (DEHOTUIMHUYECKUM TpyIIam, U3y-
YaJIUCh TIOKa3aTe POCTa COMATHYECKOW (TKaHb MAHTUMHBIX JIETIECTKOB) M T€HEPAaTUBHON TKaHEN
[[Ilep6anb, 2000]. AHaIM3 0COOEHHOCTEH TKAHEBOTO POCTa 0OO3HAYMIT CeU(UKY OSJTKOBOr0 OMOCHH-
Te3a. B pesynbrate NpoBeAEHHBIX MCCIENOBAHMI Ha TPEX BUJaX Mopd (YEPHOH, TEMHO-KOPUYHEBOU
Y KOPUYHEBOHM) ObLIM TONYYEeHBI TOCTOBEPHBIC Pa3JIMUMsl POCTOBBIX TMapaMeTPOB U BBISBIEH (PeHO-
tin (4€pHast Mopda) ¢ MaKCUMaIbHBIM TeMIioM coMmaTuueckoro pocta [Illepdans, 2000]. Takxke ycra-
HOBJIEHO, YTO TKaHEBbIE TOMOTEHAThI CEr0JIeTOK MUIMN MMENH Te ke (PeHOTUMUYECKHUEe OCOOEHHOCTH,
YTO Y TOMOTeHaThl COMATUYECKMX TKAHEW MOJIOBO3PEJIBIX MOJUIIOCKOB.

Psin mpoBOIMIMBIX MCCIIENOBAHUE MMEJT IIEJIbI0 YCTAHOBUTh OCOOEHHOCTH PEMPOIYKTUBHOTO CHHTE3a
y CaMIIOB M CaMOK MUJUM, OTHOCSIIUXCS K pa3HbIM Mopdam (4€pHOI, KOPUUHEBOM U CMEIIAHHOU
(4EPHO-KOPUYHEBOM C MPOJOJIBHBIMU IOJIOCaMM)) Ha Pa3HbIX CTaJusAX MOATOTOBKU K Hepecty. Mare-
pHaJl OJIy4Yaau B pa3Hble IOl M B PA3HBIX aKBATOPUsX: BeCHOM 1998 r. uccienoBaiv oqHOpa3MepHbIe
muauu (40,0 1,5 MM) KoyUuIeKTOpHBIX JTHKY U3 0. Jlactu, B iepuon ¢ mapTa 1o utonb 2005 T. U ¢ anpens
o uob 2007 r. — omHOpa3mepHble ocoou 50-55 MM, coOpaHHBIE C KOJUICKTOPOB MUJIUAHOTO XO3SIH-
crBa B 6. Kazaubeii. [TonyueHHbIe pe3y/bTaThl CBUAETEIHCTBOBAIM O TOM, YTO MAKCUMAJIbHbIE BEJTMUUHBI
cymmapubix PHK u JIHK monmydeHsl Ha cTaiiy BBIMETa, 2 YPOBEHb OSJIKOBOTO CUHTE3a B TOHA/IaX MU TUM
AQHAJIOTMYHBIX CTauM, olleHuBaeMblil o copepxanuio cyM. PHK u pocroBomy unaekcy PHK / JTHK,
OJMHAKOB y BceX TPEX usydaeMbix Mmopd. Ero nuatencuBHoCTh ocTOBEpHO BhIMIE (p < 0,05) y KOpruHe-
BOU MOpdbI Ha 4—5-11 ctaguu 1uKa [Illepdans, 2000; [lepdans, 2014].

Anamms BeceHHUX 1po06 2007 r. BKIIIOYANT €€ OUH PeKUi Isi MUIUA (DeHOTUTT — aIbOUHOCH.
BcrpeyaeMocTh €ro BHYTpH MOIMYJISIIIMN COCTaBysAeT He Oonbine 3—5 %. [letanbHas XapakTeprCTHKA
0COOEHHOCTEW TeHepaTUBHOTO CUHTE3a Y OCHOBHBIX LIBETOBBIX MOP( MUIMM, BKJIOUAs «aJIbOMHOCHYIO»,
npezcTaBieHa B padote aBropos [Illepdanp, Bstoa, 2008]. C BHICOKOH CTETICHBIO JOCTOBEPHOCTH JIaH-
HbIX (p < 0,01) onpenenén (eHoTHIl AeNUIMEHTUPOBAHHON MOP(BI (AJIbOMHOCH) C BBICOKMM YPOBHEM
PENpoayKTUBHOIO CUHTE3A.
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Bonee neranpHO M3ydanuch ocodu 4EpPHOro (peHOTHNa Kak Haubosiee MHOTOYMCIIeHHas (peHo-
TUNMYECKasl rpynma B momy/siuuu. McciaenoBanuch Bce CTajiuv 3peOCTA TOHAM, OMPEAessioch
conepxkanvie cymmapHeix PHK u JIHK B monoBeiX MpoAyKTax caMIIOB U CAMOK MUJUU 3STOU
MOpdBl Ha Pa3HBIX CTaAUsX LMKJIA KaK B YCIOBHSAX IMPUPOAHOTO HEpecTa, TaK U TpPU ero TeM-
neparypHoi cTumysssiuu. [lonm W cTagmMio 3pesiocTd TOHAJ OIpelessii 1Mo 6-OaJTbHOW IIKaje
[®Punenko, Pomanosa, Adoiamacosa, 1990].

[Mony4deHHbIe OMOXUMHYECKUE TTapaMEeTPhl POCTA B TEHEPATUBHOM TKaHU OOOUX TIOJIOB 3TOM I[BETO-
BOI MOp(BI HA Pa3HBIX CTAAMSIX TIOATOTOBKH MX K HEPECTY, a TaKKe TOCTHEPECTOBBIX TOHA/IaX TIOKA3aJIH,
YTO coAepKaHUEe HYKJIEMHOBBIX KUCJIOT 3aMETHO BO3pAcTaeT Mo Mepe UX co3peBaHus, oT 1-il 1o 4-it
CTauu, AOCTUTasl MakcuMyma Ha 5-it craguu (Hepect) [[llepOanb, BsioBa, 2008]. Ipyrue uccnenoba-
HUs (padoTa MPOBOAWIACH HA OJHOPa3MepHBIX MUIUAX HauHON 60,1 + 4,0 MM, PUBE3EHHBIX C KOJI-
nextopoB depmbl B Oyxte Jlacnu (FOBK) B deBpane u anpene 2009 r.) nokasaiu, 4to cojepKaHue
cym. PHK y camrioB 3—4-i1 npeanepectoBoit craguu B 1,9 paza Huxke, YeM B TOHA/Iax CaMIIOB, TOTOBBIX
K BBIMETY; [IJIsl CAMOK 3TH pa3Muusl Takxke ObLIH cylecTBeHHb — B 2,1 pasa [Karavanceva, Shcherban,
2014]. B ycnoBusix pupogHOro HepecTa akTUBHOCTh CUHTe3a OeJIKa YBeIMYMBaIach CPeJHEM B 2—3 pa3a
0 Mepe CO3pEeBaHus TOHA U He pa3myaiachk y oooux mojyos [Karavanceva, Shcherban, 2014].

Jl7151 mosyyeHus MOJOBBIX MPOLYKTOB B JJaOOPATOPHBIX YCIOBUSIX HEPECT CTUMYJIMPOBATIUA PE3KUM
TMIOBBIILIEHUEM TeMIriepatypbl Mopckoi Boasl Ha 7-9 °C. Conepxanue cym. PHK 6bu10 B 2,1 pasa Boimie
y caMIioB, pacu€THbIil mapamerp ckopoctu cuHte3a PHK / IHK B roHagax camuos ObU1T BbIIIE, YeM
y camok (36,10 + 6,58 u 5,40 = 0,99 coorBercTBEHHO). B mpocTMMyIMpOBaHHBIX TrOHaJaX MHTEH-
CHBHOCTb CHHTE32 Yy camlioB B 2,1 pa3a Bblllle, YeM Yy CaMOK, B YCJIOBHSX HPUPOJHOTO Hepecrta —
oauHakoBa. ITo komuuectBeHHOMY conepxkanuio JHK B monoBbIX mpopyKTax OIpeaessuivi Mpearo-
JlaraeMblii 00bEM JIMYMHOYHOTO MaTepuasia M OIUIOIOTBOPSIONIYI0 CHOCOOHOCTh CaMIIOB. BbiMeraH-
HbIe TI0JIOBBIE MPOAYKTHl CAMIIOB XapaKTEPU30BAJIMCh MAaKCUMAaJIbHO BBICOKMM cozaepxkanueMm [JHK
(B 8,9 pasa BblllIe, YeM y caMOK). VIHBIMU cJ10BaMU, TIPEINOJIOKUTENBHO Ha | BBIMETAaHHYIO SHLIEKIIETKY
MPUXOAUTCS 9 BBIMETaHHBIX CIIEpMaTo30uA0B. Takue AaHHbIE ISl TOrO BUA IOTYyYEHbI BIEpBbIE
[Karavanceva, Shcherban, 2014].

OtaenbHpIM  OJIOKOM MPOBOAWJIMCH PAaOOTHI Ha pa3HOpPa3MepHBIX rpymmax wmuauii  Mytilus
galloprovincialis n yepHOMOpCKOU aHanape Anadara kagoshimensis B TaOOpaTOPHO 3a/IaHHBIX YCJIOBUSX
(mepuUT MUK, TUTIOKCMYECKHe M aHOKCHYECKHe Cpellbl, TOKCMUECKUe BHEITHHE Harpy3KH, TemIie-
parypHasi ctumyssiius Hepecta B 1999, 2004, 2006, 2007 u 2009 rr. (TemriepaTtypHasi CTUMYJISILIUAS
y MHUJIUA CM. BbIIIe)). B 4acTHOCTH, Ha TIOJOBO3PEJION TPYyIIe MHIUHA, COOPAHHBIX C KOJUICKTOP-
HbIX ycTaHoBOK B 0. Kazauweil (CeBacronosb) B Mae 1999 r., uzyyanoch BIUSIHHE KPAaTKOCPOYHOU
TUNIOKCUM Ha POCTOBBIE TIOKA3aTeNIM TKaHEBOro OMOCHMHTEe3a. B ycloBusix skcriepuMeHTa (2 cepunt —
l-cytouHass u 4-CyTO4YHasi TUIOKCHs, TPU OCTATOYHOM COMEPKAaHUM KHUCIOpOJa COOTBETCTBEHHO
1,2 mu/n 1 0,38 Mi/11) B renaTonaHkpeace 1 xadpax onpenessiiv cofepxanue 6eka, HyKJIeHHOBbBIX KUC-
JIOT, paccumMThIBaM pocToBoi nHekc [I1lepdans, Bsnosa, 2001]. Bee 3 mokasaresist CHUKaJIMCh B 00erX
cepusix, mpuueM 0e3 CTaTUCTUUYECKUX Pa3NInuuil: coepxanue Oenka nagano Ha 42-50 %, copepxkaHue
cym. PHK — B cpeanem Ha 30 %, ungekc PHK / IHK — B 1,4 u 2,2 pa3a, 4TO CBUIETEIbCTBOBAJIO
0 TEHJEHIIUM YCWJIEHUsI POLIECCOB KaTtaOoan3Ma B TKaHSIX.

B ycnoBusx neiicTBusl psila TOKCUYECKMX BEIIECTB, B YACTHOCTU IIMPOKO PaCIPOCTPAHEHHOIO
KaTHMOHHOTO JeTepreHTa — TteTpageriTpumeriammonnii 6pomuga (TATMA) — 3arpsisHutens
BOJIHOW CpeJibl, MPOIIECCHl COMAaTHMYECKOTO0 POCTa M PEreHepalliyd B Pa3HbIX TKAHSAX MUAUNA MMeTU
cBoto cnenudpuyHocth. [lo manHbeM A. A. CommaroBa m C. A. Illepb6anp [Comnmaros u jp., 2005;
lep6anb, Bausaue ... , 2010], BBemenne B cpeny TATMA B KOHLIEHTpallvu, MPEBbILIAIONIIEH
HOpMaJIbHblE 3HAY€HUs] B 5 pa3, BbI3bIBAJIO cHUxkeHue coaepxanuss PHK B uccnegyembix comaru-
YeCKMX TKaHsAX Muauil (kabpax u Hore) B 1,4—1,5 pasa. IIpu 3TOM mya CBOOOIHBIX HYKJIEOTHU-
noB (CH) He mpeTteprieBas CylecTBeHHbIX n3MeHeHni. OTHOBPEMEHHO OTMEYaJI TOHMKEHUE 3HAUEHU I
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unaekca PHK / IHK B cpennem B 1,4—1,7 pa3a, 4yTO Takke OTpaxajo YrHETEHUE NPOLECCOB CHHTE-
3a B JAHHBIX OpraHax. YpoBeHb OEKOBOr0 CHMHTE3a B TemaTonaHKpeace MPaKTUYeCKU He MeHsICS
[[lep6anb, Bnusiaue ... , 2010]. Takum 00pa3oM, OCHOBHOM 3(P(eKT KaTMOHHOTO JIeTepreHTa OKa3aH
Ha reprudeprdecKre TKaH!, KOTOPBIMU SIBJISIOTCS KaOpbl ¥ HOTA.

OpHuM W3 TpuBBIYHBIX Uit YE€pHOro Mopsi oOBbeKTOB sBisercss ycrpuna Crassostrea gigas.
B nocneanue 30—40 sier TMXOOKeaHCKas ycTpHLa BCTpevyaeTcsl oBceMecTHO Y 6eperos Kpeima B Buze
HeOOJbIINX CKOMJIEHU. OTHeCeHa K MOCTOSIHHBIM aJUIOXTOHHBIM BuiaM (hayHbl Y€pHoro mops [ Bsiosa,
2010; Opnenko, 1994; Opnenko, 2012]. Ha IOxxHoM 6epery KpbiMa e€ cranu BblpalyBaTh Ha MOPCKOU
epme B oc. Karsenu ¢ 2005 r. B nepuog 2008-2009 rr. u3yvanack NOMyJsILMs YCTPULL AUIJIOMIHBIX
Y TPUIUIOUIHBIX JIMHUI C KOJUIEKTOPOB 3TOH (pepMbl. OLieHnBasIach CKOPOCTh POCTa €€ MOoJIoAU (crat
ABYX MecsLeB Mpu JuiiHe 6,5 MM, (paHity3ckue quHun) [Bsutosa, bBopoauna, [llepoans, 2008].

C uenbio BbIsIBJIEHUsI HarOosee ObICTPOPACTYIIUX JUHUNA YCTPHIl Pa3HON IUIOWAHOCTH CIEAUIIH
3a psgom mapameTpoB (cym. PHK, comepxanue Genka u ungekc PHK / [IHK), a Takke AMHAMUKOM
CyXOro BelllecTBa y 00euX JIMHUI criata B Iporiecce pocta B cakax (5,9, u 11 mecsiies co IHs MOCAIKN).
[Mo HaIMM TaHHBIM, JUIIOW/THBIE JIMHWHA UMETA HECKOJIBKO OOJTBINI 00BEM MATKUX TKaHe! (B CpeTHeEM
B 1,2—1,3 pa3za) npu OTHOCUTEJILHO PAaBHOM Macce CTBOPOK U €€ JUIMHE, 4YeM Tpuruionanbie. ConepxkaHue
cym. PHK y TpurionioB, ogHako, 3HAYUTENbHO BBIIIIE, YEM Y TUTUIOUIOB, YKe Yepe3 5 MecsleB 1mocse
nocagku (PHK = 2,08 mkr/mMr Tkanu y aumiongoB U 4,09 MKIr/mMr y TpUILUIOUJOB, UHIEKC — 12,2
1 16,9 y. e. coorBeTcTBEHHO). Yepes 9 MecsiieB HAOMONAIOCh CHUKEHHE COJIepKaHus, a CJIeJOBATENIbHO,
¥ TEMIIOB pOCTa MOJIOIM 0OerX JIMHUK, U K JIOCTVKEHHUIO TOOBAJIOTO BO3pacTa MPH CPEAHUX JJTUHAX
PaKOBUH AUIUIONAOB 74—78 MM u Tpuruion1oB 80—-85 MM 3HAYeHMSI POCTOBBIX MTapaMETPOB BHOBb YBe-
mnuuBaiuch (cyM. PHK = 2,86 Mkr/mr Tkanu y aumiongioB u 7,06 MKI/Mr y TpuruionioB). PesyibraTst
MOKAa3aJi, YTO B MEPBbIE 5 MecsALeB UHTEHCUBHOCTh POCTOBBIX MPOIIECCOB Y TPUTUIOUIHBIX (JOPM AOCTO-
BEPHO BBIIIIE U COXPaHSIACh TAKOU BILIOTH 10 JOCTUKEHHUSI rO10BaIoro Bo3pacra. OJIHaKo cam Mpoiiecc
COMATUYECKOTO POCTa XapaKTEPU30BAICSA CKAUKOOOpa3HOCThI0. B mocneqHme 5—7 JieT HaTUBHbBIEC HUCCTIe-
JOBaHUS 110 JIMHEWHBIM U BECOBBIM POCTOBBIM MapaMeTpaM YCTPUI] aKTUBHO MPOJOJIKAIOTCS, HO YKe
C IpyTMMHU BUAAMHU CHaTa, 3aB€3EHHOI0, B YaCTHOCTH, U3 [Ipumopss [Bsnosa, 2018; Bsosa, 2019].

Anadara kagoshimensis (anagapa) u Flexopecten glaber ponticus (Tpe0GeIiok) — JiBa 3HAYMMBbIX
MIPEe/ICTaBUTENISl IBYCTBOPYATHIX MOJUTIOCKOB B 9KocucTeMe OeHToca Y€pHoro mopst [3omotapéB, 30i0-
TapéB, 1987; PeskoB u jip., 2004; PeBkoB, 2016; Pepkos, Illepdanb, 2017; Gomoiu, 1984]. N3BecTHbIC
Ha CEerojiHs JaHHBIE TO3BOJIAIOT paccMarpuBaTh 00a BHJA KaK COCTOSIBIIMECS JIEMEHTHI YePHOMOP-
CKOW 9KOCUCTEMBI. B mocieHre HECKOIBKO JIeT TPeOelioK CTasl yallle BCTPevaThCsl Ha KOJUIEKTOPHBIX
YCTaHOBKaxX MUAUMHBIX (hepM. AHa/lapa U YEPHOMOPCKUI rpedelliok pacTyT MeJIeHHEee JIPYyruX Macco-
BBIX BUJIOB JABYCTBOPUYATHIX MOJUTIOCKOB YEPHOrO MOpsI, TAKMX KaK MU, MUTUJISICTEPBl U OCOOEHHO
yctpuiisl [PeBkoB u nip., 2002; PeBkoB u ap., 2004; Cragnuuenko, 3onotapes, 2009; Bsiosa, 2011;
[Tupkosa, 2012; Shcherban, 2012; Shcherban, 2013]. JIuneiHbI TPUPOCT aHAIAPHI 32 OJIMH T'OJ1 B CPe/l-
HeM coctaBisieT Ao 10 mm [YuxaueB, ®posnenko, Pekos, 1994], no npyrum gaHHbM, — 110 15 MM
B niepBbIii rof ku3Hu [[Tupkosa, 2012]. [Insg monoau rpebelika aHaJIOrMYHbIe JaHHbIE OTCYTCTBYIOT.

HUccnenoBanusi 0cOOEHHOCTEN TKAHEBOTO COMATHUECKOTO pOCTa YEPHOMOPCKOW aHaaaphl HAYAJICh
B 2005 1. C 2005 1o 2018 r., ¢ MHTepBaJlaMH B HECKOJIBKO JIET, UCCIIEI0BAIMCH OCOOEHHOCTH POCTa HEKO-
TOPBIX MOMY/ISIUOHHBIX TPYIII MOJUTIOCKA B MPUPOIHOM cpeie OOMTaHUs, a TaKke Crelu(rKa TKaHEBOTO
cHHTe3a OeJlKa B yCJIOBHUSIX SKCIIEpUMEHTa, IipH Aedurmre nuimy 1 anoken [LllepOans, TkaHessle ... |
2010; Shcherban, 2012; Ilep6anb, 2014]. [Tpu 3T0M HEOOXOAMMO YTOUHHUTH, YTO MPOOJIEMaTHKa POCTa
aTOoro Bujaa B YEpHOM MoOpe paccMaTpUBaIach B HECKOIBKUX padoTax, B KOTOPBIX U3y4aluch MOpdo-
METPUYECKHUE MTOKA3aTeI, TUHEUHBbIE M BECOBBIE ITPUPOCTHI, OMTUCAHBI TTApAMETPBl CKOPOCTU JIMHEHHOTO
pocta U OCOOEHHOCTH aJUIOMeTpuu CTBOpok [YuxaueB, ®Pponenko, Pekos, 1994; ITupkosa, 2012;
dunoreHosa, Kypakun, KoeryH, 2012; KaBoponkosa, 3onorautikuii, 2014]. TIpoBeneHs momoOHbIe
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UCCIIeIOBaHUsI B MOPCKUX akBaTopusix BOmm3u Kepuu, kaBkasckoro nooepesxbs, Anepa u Cepactonons
[[Tupkosa, 2012; KaBopoHkoBa, 3onotHuiikui, 2014]. B yacTHOCTH, aBTOpaMM YCTaHOBJIEHA TIOJIOXKU-
TeJIbHAS AJUIOMETPUSI POCTA BHICOTHI U BBIITYKJIOCTU PAKOBUHBI OTHOCUTEJILHO €€ JITMHBI J1s1 OIpalvBa-
€MbIX B CaJiKax HermojoBO3peIbIX TPYIIl aHagaphbl (Bo3pacTHOro auamnasoHa 0,53 roga), ornucaHa CBs3b
JUIMHBI PAKOBUHBI C BHICOTON U mupuHoi [[Tupkosa, 2012].

OcHOBHOE BHMMaHHE YAEJSAIOCh CchelrpUKe pocTa COMAaTHUECKUX TKaHel aHaxapbl (IPUPOIHbIE
cpenbl oOuTaHus). B pasHble rofpl MCCIEIOBATNCh OIHU U Te ke 3 pa3MepHO-BO3pPACTHBIE TPYIIIbI
(mmHa pakoBuHBI 14—17, 18-23 1 23-28 MM). MOJUTIOCKOB OpaJii U3 aKBaTOPHU YCTPUIHO-MHIUHHBIX
depm B T'omybom 3anuse (IOBK) u 6yxte KapantunHoil. B kauecTBe ucciieyeMbIX TKaHEH HMCHOJb-
30BaJIA KaOpbl, HOTY, TeMaToMaHKpeac U peke MAHTHIO. Pe3ynbTaThl TIOKa3aiu, 4To Haubojee BBICO-
Kasi aKTMBHOCTh TKAQHEBOTO POCTa Y MOJUTIOCKOB MPUPOJHBIX MOMYJSIIUNA CBOWCTBEHHA kadpaM Bcex
Pa3MepHO-BO3PACTHBIX TPYI U MAHTUM MeJIKopasMepHbIx ocodeit (14—17 u 18-23 mm), npuuém ero
ypOBeHb Y BCeX IPYIIT MPUOIU3UTETbHO ONUHAKOB: conepkanue cyM. PHK B xabpax cocrasisio 12,37—
16,06 Mkr/mMr cyxoil TkaHu, B MaHTUM — 14,46—16,32 MKr/mr, BenuunHa poctoBbix MHAeKcoB PHK /
JTHK — 6,9 u 8,1 y. e. coorBeTcTBeHHO. VICKI/II0UeHUsI IMETNCh B MIOKA3aTeNIsIX CTPYKTYp HOTU. Y BCex
TPYIIT OTMEYEH CTaOUIbHO HU3KHIA YPOBEHb OMOCHHTE3A B 9TOM TKaHU, CO 3HAUCHUSIMU MHJIEKCA B JINa-
nazoHe 4,3-4,9 y. e. Takas UHTEHCUBHOCTb CHIHTE3a HIKe, YeM B kalpax, B 2,2-3,0 pa3a u B cpeiHeM
B 2,2 pa3a Huke, 4eM B renaronankpeace [Illepdanb, Tkanessie ... , 2010; Shcherban, 2012]. Bemuunst
unnaekca PHK / IHK Takske cBHIETENbCTBOBAIN O BHICOKOW MHTEHCMBHOCTA OMOXMMHUYECKUX MPOIIEC-
COB B ka0pax U MaHTUU. DTa CIOCOOHOCTD ObLIA JIyYllle BCEro BhIpaxeHa y 0ojee MeJIKUX MOJUTIOCKOB.
Takum 06pa3om, B €CTECTBEHHBIX YCIIOBHUSIX OOUTAHHUSI TIPOLIECCH OEJIKOBOTO CHHTE3a Y aHaJapbl UMeJn
BBIPAKEHHYIO TKAHEBYIO CIIelIU(UKY.

K skcriepiMeHTanbHON KaTeropuu paboT OTHOCHITUCH UCCIIeI0BaHMs OEIKOBOTO aHadoIM3Ma B TKa-
HEBBIX CTPYKTYpaXx aHa/Iapbl B YCJIOBHSX Ie(DUITA MUY U aHOKCHU. PaboTa BBITIOMHSIACH Ha B3POCIIBIX
0c00s1x (mymHa pakoBuHBI 22-27 MMm) ocenblo 2006 1. JKMBOTHBIX MOABEPIVIU TOJIONAHUIO B TEUEHUE
MSTHAAIATH CYTOK [3aaHHbIe ycaoBus B onbite cM. Shcherban, 2012]. U3BectHo, uTo AepUIIUT MUIIA
OOBIYHO MPUBOAUT K CHMKEHUIO MJIACTUUYECKUX PECYpPCOB (TaKMX KaK aMUHOKHUCIIOTH M O€JKHM) TKaHeH
*uUBOTHBIX. [TogaBmsAI0TCS aHAOOIMYEeCKHe TIPOIECCHl B TKaHU, O Y€M KOCBEHHO MOXET CBUAETEIbCTBO-
BaTh CHYDKeHME 3HaueHur comepkanus Oenka, nHaekca PHK / [IHK u gpyrux mokasareneii. B nHammx
ombitax comepxkanvie PHK B xaOpax u MaHTUM (paKTMUECKM HE MEHSJIOCh B YCJOBHUSX JeduiiuTa
v [[ep6anp, TkaneBsie ... , 2010]. [Ipu 3TOM XaOpbl pearupoBaid Ha aHOKCHYECKHE YCIIOBUS
HanOoJiee aKTUBHO CHM)KEHHEM BCEX TOKas3areliel: colepkaHueM CBOOOIHBIX HYKJIEOTHJIOB, CyMMap-
ueix PHK u PHK / ITHK B cpennem B 1,7-3,4 paza, conepxanue Oenka cHWxkanoch B 1,3 paza.
B 1o ke Bpems B CTPYKTypax HOTM OTMEUaJloch CHIKeHMe 3HaueHuil B 1,3 pa3a. B rematonankpeace
ypoBeHb cyM. PHK B aHokcuueckoil cpefe faxke HECKOJIbKO BO3pacTasl MO CPABHEHUIO C KOHTPOJIEM:
YBEJIMYMBAJICS aMMHOKUCIIOTHBIN MY/ U cofiepkanue Oeska (B 1,2 pa3a), 3HAUUTENBHO YBEJIMUMBAJIOCH
coziepxkanue cBoOoaHbIX HyKJIeoTnaoB 1 PHK (B cpeatem B 1,5 pasa) [IllepOanb, TkaHeBble ... , 2010;
[Mlep6anb, 2014; Shcherban, 2012].

Kak ormeuanock BbIe, (PU3HONIOrO-OMOXUMHUYECKHE AaCleKThl pOCTa Jpyroro BHIAa —
YepHOMOPCKOro Trpelelllka W3y4YeHbl J0CTaTOYHO cnabo. [lnsg Hammx Lenedl MOJUTIOCKOB OTOM-
paim B oceHHu# nepuopn 2018 r. u3 akBaTOpuM MUIUIHO-YCTpUYHOW bepMbl «MapuKysbTypa»
B Oyxte KapantunhHoii (p-H Ceacromnons). Ocodu rpebOemika B3sThl M3 CaJKOB C THTAHTCKUMM
ycrpuniamu. CrnaT ¥ MOJIOb 9TOrO BUjAa OOpa3yloT LIEHO3 C elé JAByMsS BHAAMH [IBYCTBOPOK,
TAKUMHM Kak MUAWsS W aHajgapa. B wcciieoBaHUAX WCIIONB30BaHBI OCOOM TPEX pa3sMepHBIX TPYIII,
¢ JuHeuMHbIMU pasMepamu 13-17, 21-24 w 25-30 mm. IlepBbie aBe TpyIIibl OTHECEHBI K CEro-
JIeTKaM, TpeThbsi — K OAHOJIeTKaM U crapuie. [IpoBogwicsi aHanu3 JMHEWHBIX XapaKTepUCTUK,
BEJIMYMH OOINEH CHIPOH MacChl MOJUTIOCKOB WM OTHOCHUTEJIBHOW JIOJIM MATKUX TKaHEH, pacCUUThIBA-
JIach KOPPENSIIIMOHHAS 3aBUCHMOCTh MAacChl TKaHed OT oOmieil mMacchl. OTHOCUTENbHBIE 3HAYECHUS
coliepkaHMsl MSATKUX TKaHeW B IMepBou rpyrme coctaBisuit ot 5,9 no 13,2 % (cpemnee 9,5 %),
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BO BTOpOM pa3mepHoi rpynne — ot 11,9 no 19,3 % (cpennee 15,6 %), B Tperben — ot 16,7 1o
23,0 % (cpennee 18,5 %). [Ins Bcex uccaeqyeMbIX TPYII MOJUTIOCKA TMOMYYEHbI MpsIMble KOppeis-
[IMOHHBIE 3aBMCHMOCTH MEXJy OOIell Maccod MOJUTIOCKA M MaccOoill MSTKMX TKaHed C BBICOKMMHU
koa(ppunmentamu koppessiiyu (r = 0,97; r = 0,82 u r = 0,8 COOTBETCTBEHHO), YTO CBUIETEIHCTBOBAJIO
O TMOJIOKUTEJILHOI aJUIOMETPUM TKaHEBOTO POCTa.

VYpoBeHb TKAHEBOTO pOCTa, MO pe3yjbTaTaM HaIIMX MCCIIEA0BaHUM, Y ceroferok (rpymmsl 13—17
u 21-24 mm) okazaics B 1,2—1,5 pasa Bbiie, 4eM y OoJsiee KPYIHBIX 0cOOel (OIHOJIETKH U CTapilie).
Tak, 3HaueHus cym. PHK cocrasnsim y nepBbix aByx rpymi coorserctBeHHO 0,95 + 0,18 MKr/mr Tka-
vy u 1,17 £ 0,19 mxr/mr tkanu, y Tpetbeid rpymmsl — 0,78 + 0,06 MKr/mr Tkanu. Beuunsl nHaekca
PHK / JHK nmenu 6nu3kue 3HaU€HUS U HAXOIWIUCh B Y3KOM narna3one ot 5,1 10 6,4 y. e.: 5,10 £ 1,57;
5,70 £ 1,17 1 6,40 £ 0,66 y. e. y Tpéx rpymn cootBeTcTBeHHO [Shcherban, Melnik, 2020].

ITockonbky F. glaber ponticus OTHOCUTCS K TOIMMOP(HBIM BUJAM, BO3MOXKHBI BAPUAHTHI CYILIECTBO-
BaHUS CONPSKEHHOCT MHOKECTBEHHBIX (PU3MOIOrMYECKUX (PYHKLMH, BKJII0OYast pOCT, y TPy BHYTPU
TMOMYJISILIY C PA3HBIM OKPACOM PaKOBHMH. BcTpeuaemMocTs M pacripefiefieHre TakuxX IPyI y 9TOro BUaa
NoKa He u3yyveHsl. [1o pe3ysnpratam HaIMX UCCIIEIOBAHUM B MOMYJISILIMKM JAHHOTO BUIA ObLIO BBIIEJIEHO
7 usemogulx mopch: exeBasi, KENTo-0exeBasi, KOpUIHEBasl, CEpO-KOPUUYHEBAs1, OpaHXeBas, (proeToBast
U «MYJIbTU». B 11e710M OOJNBIIMHCTBO U3 HUX B MOMY/SALMHU (aHATU3UPOBAIUCH 3 pa3MepHBbIe TPYIIIIHI,
B JIMara3oHe JUIMH pakoBUHBI OT 13 1o 30 MM) pacnpenensnoch JOCTAaTOYHO PAaBHOMEPHO M COCTaB-
as0 B cpeaHeM ot 14 o 20-22 % [Shcherban, Melnik, 2020]. Ouenb peaku ocobu c uonero-
BbIM U MYJIbTUOKpPAcoM pakoBUH (Bcero 8 %). Tak, ¢ BLICOKUM YPOBHEM IPOIIECCOB TKAHEBOI'O pPOCTa
ObUTO BBIJETEHO 3 (heHOTHMA: OeXeBblld, CEpO-KOpPUIHEBHI U (uoseToBblil. [0 BennynHaM WHIEKca
PHK / IHK y pa3HbIx Mopd ciemoBajo, 4To Juana3oH 3HaueHui 6,3-7,3 y. e. (OexeBblit, 1-1 u 2-4
rpynnsl) u 7,5-7,7 y. e. (¢proneToBslid, 1-s1 1 2-51 rpynIbl) NO3BOJSAET OTHECTH 00a heHoTHIa K (heHO-
THUIIaM C BBICOKUM YPOBHEM TKaHEBOro pocTa. BiM30K Mo 3HaUeHUSIM 9THUX MOKa3aTeiell U KOPUIHEBbIN
(penotun. MomoCKu pa3HbIX pa3MEPOB KOPUYHEBOW U CEPO-KOPUYHEBOM MOP( OTHECEHBI K ITOM KaTe-
ropuM (CTaTUCTUYECKU HE3HauUMMble pa3nnuus). K MosutockaM co cpeiHe-HU3KUM YpOBHEM coMaThye-
CKOro pocTa (3HaueHus uHjaekca ot 4,7 10 5,8 y. e.) oTHOcUIIM ocodelt opaHkeBor Mopdbl. OTMeueHo,
yto 3HaueHus1 cym. PHK (0,86 = 0,21 mkr/mr mis xénto-6exeBoro B 1,5 paza u 0,48 + 0,02 Mkr/mr
VISl «MYJIbTU») B CPETHEM B 2—2.5 pa3a HMXKE, YeM y MpeACTaBUTENIEN JAPYrux MOpd, YTO CBUAETEb-
CTBYET O HU3KOM YPOBHE COMAaTHYECKOro pocTa ocodelt qanHoro ¢peHotumna. HeoOxonumel ganbHeiime
WCCIIEIOBAHUS B IAHHOM HAITPABJICHUH C YYETOM 0oJiee 3HAUMTENIbHBIX BHIOOPOK.

CpaBHuTebHAS OLIEHKA JIMHEMHO-BECOBOW aJIJIOMETPUHU, TKAHEBOTO pocTa U Mopdodusunonornye-
CKHUX MapaMeTpoB MPOBEAEHA HA MaTepuasiax MUCCIe0BAaHMI MOJIOIU aHaAaphbl U rpedellika B OCEHHUI
nepuof 2018 r. [LlepOanb, Menbhuk, 2020]. OtOupanack MOJIOIb ¢ OXUHAKOBBIMHU JIMHEHHBIMU Pa3-
Mepamu 25-32 mm. st aHagapel 3TO BO3pacT OT JBYX JIO TPEX JieT, Ui rpedemka — OT MolyTopa
10 ABYX C MOJIOBUHOM JieT. VI3BeCTHO, UTO MPOIOIKUTENbHOCTD KU3HU U CpeTHHIE pa3Mepbl 000UX BUIOB
NpUOIM3UTENBHO OIMHAKOBBL. Bo3pacT coctaBisieT npuOausuteabHo 6—7 yier. [IinHa pakoBUHBI aHa-
napel He npesbiiaer 60 mm [3onotapés, TepentrheB, 2012], cpennuit pazmep e€ B YépHom mMope —
11-30 mm [CragHuyeHko, 3onotapes, 2009]. MakcumasnbHbIi TMHENRHbIA pazMep rpederika S0-55 mm
[Kpakaruia, 1972; PeBkos, 2018].

[To HamMM JaHHBIM, JJIsI MOJUTIOCKOB C OIMHAKOBOW JITMHOW PaKOBWHBI TIOKa3aTesb OOIIEH MacChl
CYIIECTBEHHO OTm4ascs: ot 2,8 no 4,6 Ty rpederika u ot 6,9 no 18,4 r y anagapsl. OHako nokazaresm
MIPOIIEHTHOTO COfIEPXKaHMs MSATKUX TKaHe! OJIM3KH Y MOJIOIM 0OOMX BUJIOB: ISl IpedellKa 3TO BeInn-
Ha ot 16,7 no 23,0 % (B cpennem 18,5 %), aisa anagapet — ot 17,5 mo 20,8 % (B cpennem 19,0 %).
Takue 3HaYeHNs CPABHUMBI C TIOKA3aTeJISIMU 110 YePHOMOPCKOMY TpedelKy Oojiee KpyITHOTo pa3mepa —
25-40 mm (18-21 %) mn OMM3KM K TMOKa3aTelo MPUMOPCKOrO Ipedelika MPOMBICTIOBBIX pa3MepoB
(20-21 %) [Kpakaruua, 1972]. Ha ocHOBE NpPUBEAECHHBIX [AaHHBIX PACCUMTAHBI KOPPEIALMOHHBIE
3aBUCHMOCTH BECOBBIX U JIMHEWHBIX MapameTpoB. Ijis 0OOMX BHIOB MOJUIIOCKOB TOMYYEHBI Mpsi-
Mbl€ KOppEeIsAMU C BbICOKMMHU Koddduuuentamu (r = 0,74 u r = 0,85), 4TO CBUIETENLCTBYET
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0 TIOJIOKUTESBHON M30MeTpuM pocta. CpaBHUTENbHASL OLEHKa MOP(O(pU3NOIOrMYeCKUX NapaMeTpOB
(oTHOCHUTE bHBIE BEJIMYMHBI Macchl pakoBuHbl (MP), msrkux Tkaneit (MT) u MeKCTBOPOUHOU KU[I-
kocti (M2K) ot o0imeil Macchl MOJUTIOCKA) Y MOJIOAM OOOMX BHIOB TOKa3ajia, YTO OHM MPAKTUYECKH
HE UMEIOT Pa3Inyuil ¥ UX 3HAYSHUS HAXOMSTCS B Mpeaenax craructiuieckou omuoku [[llepdann, Meb-
uuk, 2020; Shcherban, Melnik, 2020].

HecmoTps Ha Haymuwe ONWM3KUX JIMHEWHO-Pa3MEPHBIX W HEKOTOPHIX (PU3UOIOTMYECKUX Xa-
PAKTEpPUCTUK y OOOUX BHUAOB, OMOXMMHUYECKHE MapamMeTpbl TKAHEBOTO pOCTa pa3inyaiuch. Tak,
pe3yJbTaThl CBUCTEILCTBOBAIM O TOM, YTO YPOBEHb CHHTE3a OEJIKOBBIX CTPYKTYp TKAHEH y aHaJaphl
B 2,2 pa3a BbIIIle, YeM Y rpebOemika. Y ocobedl aHagapsl Moka3arellb coepxkanus cymmapHeix PHK
cocrtaBisin 1,65 + 0,42 MKr/Mr TKaHu, 4to B 2,2 pasa BbIIIIE, YeM Y OTHOpa3MepHbIX ocodell rpederka
(0,78 = 0,06 mkr/mr). Benmuunnbt uaaexkca PHK / IHK takske pa3muuanucs B 2,1 paza: COOTBETCTBEHHO
13,69 £ 2,98 y. e. (anamapa) u 6,40 £ 0,66 y. e. (rpedemiok). Panee nonyueHHble JaHHbIE O UHOCK-
Cy pocTa y OIHOJIETOK aHaAaphl (IJIMHA PakOBUHBI OT 14 10 18 MM) mokazanu, 4To 3HAYeHUs UHIEKCca
PHK / ITHK umenu BelMuMHY ¢ MaKCUMaJIbHBIM 3HaueHueM 9,6 y. e. [lo pesynabraram 3THX HCCIeno-
BAaHUI ypOBEHb TKAHEBOI'O COMATMYECKOrO pOCTa y MOJIOAM aHaJapbl MOXHO OLEHUTb KaK BBICOKUU,
y Mosiou rpeberika — kak Hus3kuid [Shcherban, Melnik, 2020].

OcCHOBHBIE 3aKJII0YE€HUS

1. Tlo pe3yabraraM MHOIOJIETHUX MCCJIEIOBAaHUN HA PAa3HbIX OHTOI€HETUYECKUX TpYyIMIax MUIUM,
aHA/Iapbl, YCTPUIl U Ipederka OblJI0 YCTAHOBJIEHO, YTO CKOPOCTh JIMHEHMHOTO, BECOBOTO M TKAHEBOTO
COMAaTHUYECKOrO POCTa 3HAYMTENIBHO OoTIMyaercs. K BuaM ¢ BHICOKMMHU MOKA3aTeNIsIMA POCTAa OTHECEHBDI
MUJIUH ¥ YCTPHIIBI, C CAMBIMUA HU3KMMU — YEPHOMOPCKUIA TPeOeIoK.

2. UccnenoBanus Ha mosogu yerpunl C. gigas u aHanapbl A. kagoshimensis U3 UX €CTECTBEHHBIX
OMOLIEHO30B CBUJIETEIbCTBOBAJIM O 00Jiee BHICOKOM YPOBHE COMATHUECKOTO POCTa y TUX BUJIOB IO CPaB-
HEHUIO ¢ MOJIofIbIo Tpederika F. glaber ponticus.

3. JlanHble OOMNBIIIOTO KOJMYECTBA WCCIENOBAHUN OCOOCHHOCTEH PpENpOIyKTUBHOTO CHHTE3a
y CaMIIOB ¥ CaMOK MUJIUI B YCJIOBUSIX MPUPOJHOTO HEpeCcTa MOKa3asu, YTO aKTMBHOCTh CUHTE3a Oelka
B TOHAJaX Pa3HbIX CTAJIMN 3PEJIOCTH YBEJIMYMBAIACH CPeHEM B 2—3 pa3a Mo Mepe CO3peBaHusl TOHA[
Y He pa3iryasiach y 00OMX MOJIOB. B MpoCcTUMY/IMpOBaHHBIX TOHA/IaX MHTEHCUBHOCTh CUHTE3a Y CAMIIOB
B 2,1 pa3a Bblllle, YEM Yy CAMOK.

4. B ecTecTBeHHBIX YCJIOBHSIX OOMTaHHU s MPOLIECCHl OSJIKOBOTO CUHTE3a B COMAaTUYECKMX TKAHSIX aHa-
Japhl 1 MUAIUA UMeJH CBOIO criennduKy. Hanbonee BbICOKast aKTUBHOCTh TKAHEBOTO OEJTIKOBOTO CHHTE32
y aHa/Iapbl CBOMCTBEHHA )a0paM BCeX M3y4aeMbIX pa3MEpHO-BO3PACTHBIX TPYMI U MAHTUU MEIKOPa3-
MEpHBIX 0cO0el (CEroyIeTKH 1 OJHOJIETKH). Y BCEX TPy OTMEUYEH CTaOMIbHO HU3KUI YPOBEHb OMOCHH-
Te3a B TKAHU HOTY: MHTEHCUBHOCTh CUHTE3a HIKe, YeM B xkadpax, B 2,2-3,0 pa3a u B cpefiHeM B 2,2 paza
HIDKE, YeM B renarornaHkpeace. Beicokue 3HaueHus OMOXMMUYECKUX POCTOBBIX MApaMETPOB y MUIUNA
TIOJTyYEHBI TaKKe [Tt MAaHTHU 1 Kaop.

5. Ob6o3HaueHa TKaHeBasi creuu@uka OEIKOBOrO CHHTE3a Yy M3Yy4aeMbIX BHUIOB B YCJIOBHUSX
pocTta B 1a00paTopuu, MpU CO3/IaHUU KUCIOPOIHBIX CTPECCOBBIX (DAKTOPOB M TOKCUUECKMX HArpy30K
(Ha mpuMmepe aHa/apbl ¥ MUIUIT). BbIsIBIEHBI IOBBIIIEHHAS] YyBCTBUTEILHOCTD MEPUQPEPUIECKON TKAaHU
(;xa0p) Ko BceM (haKTOpaM M yCHJIEHHE TIPOLIECCOB pereHepalvy B JaHHOM OpraHe.

6. [Tpu uccnenoBanur (peHOTUNMUECKUX OCOOEHHOCTEN TKAHEBOT'O POCTa Y MU U YePHOMOPCKOTO
rpedemka Kak MoJaMMOp(HBIX BUIOB OIPEAENICHBI [IBETOBbIE MOP(MBI C BHICOKUM TEMIIOM TKaHEBOTO
pocra. i Muauid 310 (peHOTUI IEeNUIMEHTUPOBAHHON MOpP(dBI (a1bOMHOCH) C BBICOKUM YPOBHEM
PENpONYKTUBHOIO CHMHTE3a M (PEHOTUN YEPHOW MOP(dBI C BBICOKMM YPOBHEM COMAaTMYECKOIO POCTa,
11 YepPHOMOPCKOTO rpederika — 3 IBETOBbIe MOP(BI U3 CEMH M3yUeHHBIX (OekeBasi, cCepo-KOpHUHeBast
u (puoneroBas).
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STUDY OF TISSUE GROWTH PROCESSES IN THE BLACK SEA BIVALVE MOLLUSC
SPECIES IN COASTEAL BIOCENOSES OF SEVASTOPOL AND SOUTH COAST
OF CRIMEA (1987-2018)

Shcherban S. A.

A. O. Kovalevsky Institute of Biology of the Southern Seas of RAS, Sevastopol, Russian Federation,
e-mail: Shcherbansa@yandex.ru

The review from personal observation and literary data on the morpho-physiological and biochemical parametris
of tissue growth processes of Black sea bivalvia mussels Myfilus galloprovincialis (Lam.), Crassostrea gigas
(Thunberg, 1783), Anadara kagoshimensis (Tokunaga, 1906) and Flexopecten glaber ponticus (Bucquoy, Dautzen-
berg & Dollfus1889), inhabiting from coastal biocenosis near Sevastopol and the southern coast of Crimea is
presented. Using the main criteria for assessing somatic growth resulted in the following main indicators, such
as wet and dry mass, the content of total ribonucleic acids (RNA), DNA, protein content, as well as the growth
indices of RNA / DNA and RNA / wet mass.

Keywords: Mytilus galloprovincialis, Crassostrea gigas, Anadara kagoshimensis, Flexopecten glaber ponticus, total
wet mass, total RNA, RNA / DNA index, soft tissues, protein synthesis, growth rates, bivalvia mussels, Black Sea.
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