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TKAHEBBIE OCOBEHHOCTHW BEJIKOBOI'O
AHABOJINSMA ¥ JBYCTBOPYATOI'O MOJIJIIOCKA
ANADARA INAEGUIVALVIS B YCJOBUAX HOPMHBI,
P NEDOUIINUTE IIUIIINU I AHOKCUN

McecnenoBaHbl OCOGEHHOCTM aHabOnMMYecKon akTUBHOCTU TKaHeW aHagapbl B
YCMNOBUSIX HOPMbI, MY AeuumTe NULLM 1 IKCNEepPUMeHTanbLHOW aHoKkcun. MNokasaHo,
YTO B YCMOBUSIX €CTECTBEHHOTO CyLLECTBOBaHUS, NpoLiecchl 6enKoBoOro cMHTe3a, oLe-
HVBaeMble No ypoBHIO cogepxaHmsa cymmapHon PHK n nHpgekcy PHK/OHK, nvenn
TKaHeBYIo crneumduky. [Mpun HegocTaTke LM NpoLiecchl GuocuHTesa B xabpax, rena-
ToMaHKpeace M Hore xapaKTepu3oBasnvcb pa3HoHaNpPaBneHHOCTbIo. B xxabpax oTcyT-
cTBOBarna TeHAEHUMSA K MOBbILLEHNIO NMNMBO CHUXEHUIO YPOBHA BUOCMHTE3a, YPOBEHD
CVHTEe3a B TKAHEBbIX CTPYKTypax Horv nagan B 1,3 pasa. B ycnoBusx BHeLIHEN aHOK-
cum aHabonuyeckas aKTMBHOCTb Xabp M renaTonaHkpeaca CHwanacb U ycunmuea-
nuce npouecchl 6enkoBoro katabonuama. TkaHu HOrM xapakTepr3oBanucb akTUBHbBIM
6enkoBbiM 06MeHOM: cTuMynAumen cuHTeda PHK n yBenvyeHnem ammHoKMCNoOTHOrO
nyna Ha doHe npoLieccos pacnaga 6enka.

Knioueswie cnosa: Anadara inaeguivalvis, 6enxoswiil cunmes, mKkaHegwvle 0Co-
benHoCmU, aHAOOIUYECKAs AKMUBHOCMb, cooepaicanue beaka, cymmapuas PHK,
Odechuyum nuwyu, aHOKCUsL.

AByCTBOpPYATHIY MOAAIOCK Anadara inaeguivalvis Bruguiere ObIA OOHapys>KeH
B UepHOM 1 A30BCKOM MOpPSX B 80-e TOABI IIPOIIAOTO CTOAETHS U pacCMaTPUBaA-
cs Kak BUA-BceaeHell [4, 10, 19]. Obarapasg BBICOKON TOAEPAHTHOCTBIO K TaKUM
dakTopaM, Kak TeMIlepaTypa U COAEHOCTD, @ TAK)Ke BBIAEPIKUBAs MIMPOKUN AUa-
TIa30H COAEPIKaHUS KHUCAOPOAA B CpeAe, OH PACCEAMACS NIPEeMMYIIEeCTBEeHHO Ha
rayouHe oT 7 A0 25 M [4, 10]. B mocaepHme ropabl OBIA OTMeUYeH U Ha TAyOuHe
4—6 M Ha TBepABIX cybcTpaTax B akBaTopuu CeBacTONOABCKOM OYXTHI [6]. B Ha-
cTosililee BpeMsi MMeeT MeCTO MaCCOBOE OCEAAHHE AMYMHOK Ha eCTeCTBEHHBIE
CcyOCTpaThl U KOAAEKTOPHBIE YCTAaHOBKHW MUAUMHBIX U YCTPUUHBIX dpepM [3]. He-
CMOTPS Ha SIBHOE AOMMHVPOBaHMUE B HEKOTOPHIX 9KOCHCTeMax YepHoro Mops, He
NIPeACTaBASIA UHTEPeca B CUAY TOTO, YTO He SIBASIETCS IIPOMBICAOBBEIM BHAOM.

OcobeHHOCTH (DU3UOAOTUU U METAaOOAM3MA ITOTO BUAA U3yUeHEI Mano. [Ipea-
BapUTEABHBIE HCCAEAOBAHUS 3HEPTeTUUYECKOro OOMeHa II0Ka3aAH, YTO B YCAOBU-

sIX HOPMOKCHU UHTEHCUBHOCTE ToTpebaeHus O, y A. inaeguivalvis B 6 pa3 HUXe,
uyeM y Mytilus galloprovincialis [8]. I3BecTHO, 4TO reMoAnM@a aHapapel COAEP-
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KUT 3PUTPOIUTAPHBINA reMOTAOOUH [22], @ €é KAIOUeBBble TKAaHU UMEIOT BBICOKO-
5(pPeKTUBHBIN aHa’3pOOHBIN (PepMEeHTAaTUBHLIM KOMIIAEKC U BBICOKUN YPOBEHbL
COAEp’KaHUSI CBOOOAHBIX aMUHOKHUCAOT [1, 2, 7, 8].

Bompocs! pocTa 3TOTO BHpa B UepHOM MOpe MpaKTHYeCKU He M3y4eHBI, HEeT
MAHHBIX O CKOPOCTH POCTa M OCOOEHHOCTSAX OMOCUHTETUYECKOM aKTUBHOCTHU OT-
AEABHBIX OpraHOB. AHaAapa pacTeT 3HAaUMTEABHO MEAAEHHEee APYTHX MaCCOBBIX
MOAAIOCKOB HepHOro Mopsi, TaKUX Kak Mupum u ycrpunsl [3, 10, 13]. IMocae oce-
AAQHUA 3a 2—2,5 TOAQ, aHAAApPa MOJKET AOCTUTATh pa3MepoB Aulllb 14—20 MM, a B
YCAOBUIX aKBapuyMa — 3HAUUTEABHO MeHBIINX [6]. CpepHUl pa3zMep paKOBUHEBI
11—30 MM [10, 19]. AKTyanbHBI MCCAEAOBAHMS, HAllpaBAEHHBIE Ha BHIICHEHUE
9KOAOT0-(PU3UOAOTHIECKUX ACIIEKTOB POCTa KaK B €CTECTBEHHBIX YCAOBUSIX 00U-
TaHMsS, TaK M B YCAOBUSX 3KCIIEPUMEHTa, OlpepAeAreHre OMOXMMHYeCKHX Ilapa-
MeTpOB OEAKOBOTO POCTa. B aHIAO43BIYHOM HAy4YHOM TEPMHHOAOTHHU 3TOT IIPO-
1ecc obo3HavaeTcs Kak «resent growth».

Lleap HacTOAIeM pPabOTHEI 3aKAKOYAAACh B CPABHUTEABHOM OIl€HKE YPOBHS
OEeAKOBOIO CHHTe3a («MIHOBEHHOM CKOPOCTH POCTa») B TKAHSAX aHAAAPHI Pa3HBIX
pPasMepHO-BO3PACTHBIX I'PYIIl U3 €CTECTBEHHBIX IIOCEACHUU U aHaOOAWYECKOU
AKTUBHOCTU TKaHeU NpU AeUITUTE IUIU M 3KCIepPUMeHTaAbHOU aHOKCHUM.

Marepnan U MeTOAUKaA HMCCAeAOBaHUI. PaboTa BBHIIOAHEHA HAa B3POCABIX
ocobsx A. inaeguivalvis (C AAMHOM cTBOPKU OT 14 A0 27 MM), COOpPAHHBIX C KOA-
AEKTOPHBIX YCTAHOBOK PBLIOOAOOBIBAIOIIETO MPEeATpUITHi «AoH-KoMm» B OyxTe
Crpenenkol (r. CeBactomnoab) BecHotl 2006 r. [lepea IpoBepeHNEM OIIBITa U IIpe-
IIapUpPOBaHMEM TKAHEW MOAAIOCKOB BBEIAEPJKVMBAAW B aKBapuyMe C IIPOTOYHOM
BOAOM B TedeHUe 2 CYT. A CHATUS cTpecca. A0 IIOCTAaHOBKHU 3KCIIEPHMEHTA II0
AQHOKCHH MOAAIOCKOB COAEP’KAAU B CAAOONPOTOYHOM aKBapuyMme 15 cyT. 3areM,
10 oc. (L = 22—27 MM) GLIAM OTCa’KeHHI B KaMepy oobeMoM 13,5 AM3, Tae co3aa-
BaAM YCAOBUST aHOKCHU: COAEPKaHUE KUCAOPOAA B BOAE CHUJKAAHM C 8,5 MT/aAM? A0
0 HacwimeHueM azoToM. KOHTPOAL 3a BEAWYMHOUW KUCAOPOAHOTO HACHIIIEHUS
OCVIIIECTBASIAU IOTEHIIMOMETPUYECKH C IPUMeHeHHeM CTaHAAPTHBIX XAopceped-
PSIHBIX SAEKTPOAOB. Kak KOHTPOABHYIO, TaK U ONBITHYIO I'PYIITY COAEPIKaAU IIPHU
TeMnepatype 20—23°C u coreHoCTH 18%o0, aKcrio3unuu — 3 cyT. B TeueHue 370-
TO BpeMeHU IIPOM3BOAMAY IIOAHYIO 3aMeHYy BOABI B eMKOCTSIX AT YAQAEHUS MeTa-
0oAuTOB. KOHTpOABHAY IPyIla HaXOAUAAChk B YCAOBHUAX 86—95%-HOro HackhlIe-
HUST KUCAOPOAOM (8,5 Mr/aM3). AAST OIIEHKM BO3PACTHBIX OCOOEHHOCTEH GEAKOBO-
ro CHMHTe3a TKaHel B paboTe OBIAM HCIOAB30BaHBEl TPHU Pa3MepPHO-BO3PACTHHIE
TPYIIBL C AAMHOM CTBOPOK 14—17, 17—22 u 22—27 mM. [TpeATOAOKUTEABHBIN
BO3PAacCT UX COCTaBAsA 2,5; 3 u 3,5 ropa [10].

B renatonaHkpeace, )kabpax, HOTe U MaHTUU OIPEAEASIAU COAepPIKaHUe CBO-
0opHBIX HyKAeOoTUAOB (CH), cymmapubix PHK, AHK, nyaa cBOOOAHBIX aMUHO-
kucaoT (AKIT)! u 6eaka. MccaepyeMble MOKasaTeAW M3MEpPEHBI CIIEKTPOQOTO-
meTpudecku (CD-26). Copepsrkanue CH, cymmapuoit PHK u AHK onpeaeasan
o MeTtopy CnupuHa [9], 6eaka — 1o meTopy Aoypu [20], a cBobopHBIX AK — 110

I ABTOp BHIpa’kaeT 6GAArOAAPHOCTE 3@ AFOOE3HO IIPEAOCTaBACHHEIE AAHHEIE 110
COAEP’KaHUIO ITyAd CBOOOAHBIX @MUHOKHUCAOT B TKAHSIX aHaAAPhl aCIMPAaHTKe OT-
AeAa (PU3UOAOTUM KUBOTHLIX U Ouoxumuu MHBKOM T. U. AHApeeHKO.
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peakIuu C HUHTUAPUHOM [5]. Pe3yabTaThl M3MepeHnH BhIpa*kaau B MKI/MT Cy-
xo# TKkaHu u Hr/Mr cyxou Tkaum (AKII). CraTuctrueckast o6paboTKa 1 rpaduye-
CKoe O(POPMAEHUE AQAHHBLIX BBIIIOAHEHBI C IPUMEHEHMEeM CTaHAQPTHOTO IlaKeTa
Excel 97.

Pe3yasmamust uccaedosanuil u ux oocyicdenue

YcaoBusi Hopmbl. TIpoiiecchl OUOCHUHTE3a OeAKa, IIPUBOASAIINE K HapallliBa-
HUIO IIAACTUYECKUX PECypCcOB TKaHEM, OIeHHBaAU II0 COACPIKaHHUIO CyMMapHOH
PHK wu 3nauenunio napekca PHK/AHK y MOAAIOCKOB Tpex pa3MepHO-BO3pacT-
HBIX TPyTH. AHAAW3 BEAWYVH MTOKa3aA HaAMdMe TKaHeBOU CIeMUKA CUHTe3a 1
BBISBUA HEKOTOPBIE BO3PACTHBIE OCOOEHHOCTH, TPEKAE BCEro B TKAHU MAHTUU
aHapaphl (puc. 1).

TKaHU >kabp U MaHTUU @HAAAPHI ABYX Pa3MepHBIX AMana3oHoB (14—17 MM u
17—22 MM) OTAMYaAMCH MAKCUMAABHO BEICOKMMU BeAndrHaMu cymMmMapHoy PHK.
Ee copeprkaHue B s)Kabpax OBIAO CTAOUABHO BEICOKHUM Y BCEX UCCAEAYEMBIX IPYII
—12,55—16,07 mxr/mr (p > 0,05). Aas cpaBHeHUS: B KabepHOUW TKaHU MUAWH,
OAM3KHX II0 BO3PACTHBIM XapaKTePUCTUKAM K rpymmne 22—27 MM, KOHI[eHTpalusi
cymmapHoyi PHK Oblna HUDKe B cpepHeM B 4,5 pasza [13]. B manTuiiHOM TKaHU
UMEANCHh Pa3MepHO-BO3PAaCTHLIE OTAWYMSA. TaK, Y TPYNINIEI C HAMOOABIIUMU Pas-
MepaMu yposeHb cyMMmapHoM PHK (5,40 = 0,43 mxr/mr, p < 0,05) pocToBepHO
HIKe, 4eM y 60onee MeAkux: 14,46 = 1,89 u 16,23 = 0,45 mxr/wmr (cM. puc. 1). 3to
CBHUAETEABCTBYET O OOAee aKTHUBHBIX IIpolleccax OeAKOBOIO CHHTe3a B AQHHOM
TKaHU Y MEeAKOPa3MepPHBIX, OBICTPOPACTYIIINX MOAAIOCKOB.

Copeprxkanmue cymmapaoy PHK B Hore y Bcex rpymnn aHapapbl OBIAO HU3KUM B
npeperax 4,99—6,16 Mrr/Mmr. [1pu 3ToM He OTMEUEHO CTaTUCTUUYECKU 3HAUMMBIX
pasanuuii (p > 0,05). K npuMepy, B TKAHU HOTH ACIIUIMEHTHPOBAHHBIX (aABOMHO-
CBI) MUAUM, OAM3KUX IO BO3PACTy K Pa3MepHO-BO3PACTHOM rpymnne 22—27 MM,
BEeAWYMHA AQHHOTO ITOKasaTeast coctaBaseT 14,32 = 1,12 mrr/mr [12] . Pe3yabTa-
TBI TOBOPSAT O TOM, UTO MHTEHCUBHOCTH CHHTEe3a B TKAHU HOT'M aHapaphl HUXKE,
4yeM B >kaOpax, IOCKOABKY copepkanue PHK 3aecek B 3,0 pasa (rpynma 14—
17 mm), B 2,4 (rpynna 17—22 MM) u B 2,2 paza (rpynna 22—27 MM) HIKe. A 110
CpPaBHEHMUIO C remaTollaHKpeacoM — B CpeAHeM B 2,2 pasa.

TkaHB remaTonmaHKpeaca HCCAepOBaru y AByX rpymnim. Coaep>kanue PHK y
CpeAHeN pa3MepHO-BO3PACTHOM IPYIIIBI OBIAO 3HAQUUTEABHO BEHINIE, UeM y OoAee
KPYIHBIX MOAAIOCKOB: COOTBeTCTBeHHO 15,64 = 1,14 u 7,89 = 0,71 mkr/mr. Cyas
IO 5TUM BeAWYWHAM, WHTE€HCUBHOCTb OMOCHUHTETHYEeCKHUX IIPOIIeCCOB B rellaTo-
IIaHKpeace aHaAApHI BRIIIe, yeM Yy Mupaui (4,20 = 0,51 mxr/mr) [ 13].

OpHEM U3 Ba’KHBIX ITOKa3aTeAel aHAaOOAMYECKOM aKTUBHOCTU MOXKET CAY-
KUTh paccuutaHHbd uHAeKC — PHK/AHK. B AuTeparype nMeeTcss AOCTaTOYHO
AQHHBIX O IIPUTOAHOCTH €T0 B OIleHKe CKOPOCTH IIPOIecCcOB OMOCHHTe3a 6enka U
pereHepanum TkaHedt [13, 15, 17, 21]. BeAuuuHb UHAEKCa IPUBEAEHBI B TaOAU-
e 1.

IToay4ueHHEIe 3HAYEHNS IOATBEPIKAAIOT BEICOKMI YPOBEHb AQHHOTO MIpoIiecca
B ’)KaOpax UCCAEAYEMBIX I'DYI ¥ MAHTUWHOU TKAaHU OOAee MEAKHX MOAAIOCKOB.
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1. Coneprxanne PHK B TkaHAX aHagapel B yCIOBHAX HOPMBI: / — HOTa; 2 — TemaTonankpeac; 3 — xaOpsl;
4 — MaHTHs.

1. 3navyenust ungexca PHK/JJTHK B TkaHsIX pa3HOpPa3MepPHBIX I'PYIII aHAAapPbl
(M+£S8D, n=06)

Pa3MepHO-BO3paCTHBIE TPYIIIEL
Tranu
L = 14—17 Mm L = 17—22 mMm L = 22—27 MM
JKabpsl 9,67 = 0,68 560 = 0,15 6,44 = 0,33
ManTtus 8,12 = 0,42 6,94 = 0,34 3,93 = 0,06
lenmaTonankpeac — 3,75 = 0,13 2,72 = 0,03
Hora 4,90 = 0,73 4,87 = 0,43 4,34 = 0,26

Camble HU3KHe 3HaUEeHUs IIOAYUEHBI AAS TellaTOIIaHKpeaca, @ BEAUYNHBI MHAEKCA
MM TKaHM HOTM aHajpaphl OTPa’kaloT CTaOMABHBIM YPOBEHb OMOCHHTe3a. TaKuM
00pa3oM, B eCTECTBEHHBIX YCAOBUSAX CYIIECTBOBAHUS IIPOIleCCHl OEAKOBOI'O CUH-
Te3a B TKAHAX MOAAIOCKA MMEAM BBIPAKEHHYIO TKAHEBYIO CIEIU(UKY.

Aeguuyum nuwju. AHaAM3UPOBAAACH I'PYIIIIAa MOAAIOCKOB C AAMHOM PaKOBUHBI
22—27 mM. COTAQCHO TOAYYEHHBIM AQHHBIM, ITOCAe 15-CYTOUHOM 3KCIO3UIIUM
mpollecchl GMOCHHTe3a B )Kabpax, relaTollaHKpeace U HOTe aHaAaphbl IPOTeKaAn
no-paszHoMmy. ITo cpaBHEHHUIO C TKaHSIMH MOAAIOCKOB, HaXOAALIUXCS B IIPUBBIYU-
HOU CpeAe, YPOBEHb OEAKOBOTO CUHTE3a MEHSIACS He3HauuTeAbHO. Ha pucyske 2
IIlepBBIe ABa TPUIIAETa AMarpaMM OTPa’kalOT COCTOSIHME AQHHOTO IIpoliecca.

7KabepHas TKaHb IIPAKTUYECKU HE pearupoBard Ha Ae(PUIUT OUIIU: AOCTO-
BEPHBIX Pa3AUdmui B copepkaHmuu cymmapHoy PHK He noayueno (p > 0,05). Ana-
OOAMYecKasi aKTUBHOCTh TKAHHU HOTM B YCAOBHUSX HEAOCTATKa IIUINU HECKOABKO
cHU>Kanrack (B 1,3 pasa o BeanunHe cymMmapHor PHK) mo cpaBHeHUIO ¢ KOHTPO-
AeM (p > 0,05), (cM. puc. 2). Aake HeE3HAUUTEABHBIY AePUITUT TUIIH, TPUBOAUT K
CHIUJKEHUIO IINACTUYECKUX PECYypPCOB (TaKUX KAK aMUHOKUCAOTHI M OEAKM) TKa-
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2. Conmepxxanne PHK B Tkansx aHamapsl B ycrmoBusax HopMmel (1), nedurmra mumu (II) n aroxcun (11I):
1 — Hora; 2 — renaronaHkpeac; 3 — jka0pbl.

HeM JKUBOTHBIX. DTO OTpa’kaeTcs U Ha CHU’KeHNUM 3HaueHNM nupekca PHK/AHK
[11, 12, 14, 15, 17, 21]. TIpoBepeHHEBIE UCCAEAOBAHUS aKTUBHOCTHU PIAa hepMeH-
TOB YTA€BOAHOTO U OEAKOBOIO 0OMEeHa, a TaKKe COAep KaHMsI OeAKOBBIX MeTabo-
AUTOB B TKAHAX aHAAAPH! B YCAOBHIX I'OAOAA IIOKAa3aAM, B YACTHOCTH, YTO YPO-
BeHb OeAKa B jKabpax IMOHM>KAACS B IIEepBBIe 1IECTh CYT FTOAOAQHUS Ha 21% u 3a-
TeM He IpeTepleBaA 3HAYUMBIX U3MeHeHUU [2]. [To AaHHBIM 3THX Ke aBTOPOB
OTMeYeHO YMeHBIIeHNe COAeP KaHUs aMUHOKUCAOT Kak B jKabpax, Tak U B HOTe
aHajAapH.

TkaHB renaTolnaHKpeaca UMeAa CBOIO celluduKy. CpaBHEHUE BEAUYUH CyM-
mapso¥ PHK u napekca PHK/AHK v KOHTPOABHOM U ONBITHOM TPYII ITOKAa3aA0
poct ypoBHsa cymmapaou PHK ¢ 7,81 = 0,71 po 9,60 = 0,90 MKr/mr, a nHAEKCa
PHK/AHK — c 2,72 po 10,4 ep. CnenudrIHOCTL peaKIlny remnaTollaHKpeaca Ha
TOAOA, TIOATBEPJKAEHA U PSAOM APYIHX IIOKa3aTeAel, IPSIMO UAU KOCBEHHO CB4-
3@HHBIX C HAIPaBAEHHOCTHIO IIPOIeCCOB OMOCHHTE3a U €T0 KOHEUHBIM IIPOAYK-
TOM. B wactHOCTH, cHMXaAca AK IyA U yBEeAMYMBAAOCH COAEP’KaHHEe OeAKa B
cpepHeM Ha 30% [2]. Kak oKa3anoch, IPOLect apalTallud aHapAaPEL K TOAOAY IIIeA
IO NYTHU aKTUBHOTO HCIIOAB30OBaHUS pe3epBa aMHHOKMHCAOT IIe4eHH, O 4eM IIOo
MAQHHBIM aBTOPOB [2] CBUAETEABCTBOBAAM BEAMYUWHEBI aKTUBHOCTEM aMHHOTPAHC-
depas u pe3koe MOBHIIIEHHE B 3,5 pa3a B 3TOM opraHe aKTUBHOCTHU OAHOTO M3
AU30COMAABHBIX (DepMeHTOB — KarencuHa D. OOBSICHUTE BEICOKOE II0 CpaBHe-
HHIO C KOHTPOABHOM TPYIION copep>kaHMe OeAKa B AQHHOM OpTaHe CAOJKHO.
BrioaHe BO3MOJKHO, UTO B CUAY @AQITUBHBIX BO3MOKHOCTEN TKaHb A@HHOTO Opra-
Ha CTPEMUTCS K COXPAHEHUIO CBOETO OEAKOBOT'O pe3epBa, aKTUBU3UPYS YPOBEHb
IIPOIeCCOB CUHTE3a.

Takum 0O6pa3oM, HEAOCTATOK MHUIIU HE IBASIACS arPeCCUBHBIM CTpPecc-(aKTo-
POM AASI TTPOIIECCOB OMOCHHTE3a B TKaHSIX aHapapbl. Hamboaee 4yBCTBUTEABLHOM
OKa3aAaCh AMIITHh TKAHb HOT'Y, TaK KakK ee aHaboAMYecKass aKTUBHOCTL CHM>KAAACh
B 1,3 pa3a 1o cpaBHeHUIO ¢ KOHTpoAeM (p > 0,05).
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2 Coxaep:kanue cBo0OAHBIX HyKJIeoTHAOB (CH), HyKJIEHHOBBIX KHCJIOT,
aMMHOKHUCJIOTHOIO IyJIa U 0e/1Ka B TKaHAX A. inaeguivalvis B ycJOBUSX AaHOKCHH
(M=£SD,n=28)

Bapmanter | oy e | PHK AHK, PHK/AHK | AK, ur/ur | DEAOK
OTIBITa MKT/MT MKT/MT MKT/MT
7Kabpnl
Koutpoab 1,95 = 15,5 = 0,8 = 19,3 199,0 = 472 =2
0,18 1,9 0,06 25
O1mbIT 057 %= 90=x=12 1,4 = 6,4 3371 = 380 =14
0,05 0,10 29
lenaTomankpeac
Koutpoab 1,51 = 10,4 = 1,0 = 10,4 353,0 = 142,1 =9
0,09 1,5 0,10 65
O1bIT 097 = 96 =09 1,2 = 8,0 4355 = 112,0 =8
0,04 0,30 39
Hora
Koutpoar 0,80 = 4,7 £ 0,1 1,1 = 4,2 886 £6 42,0 =3
0,09 0,10
O1mbIT 1,25 = 72 =04 09 = 8,0 108,1 =5 30,8 =5
0,13 0,11

OkcnepumenmairbHas arHokcus. Co3paHME YCAOBHU TAYOOKOrO HEAOCTaTKa
KHUCAOPOA@ (BHEIIHSSA @HOKCHSA), B KOTOPBIX MOAAIOCK MOJKET OKa3aThCSI B CHUAY
CcBOero oOpasa JKU3HU (FAyOuHa, pPOIONINM 00pa3 )KU3HMU), IBAIETCS Ba)KHBIM MO-
MEHTOM B 3KOAOTO-(BDM3HOAOTHUYECKUX HCCACAOBAHUSAX AAS MHTEPIPETAlluU €ro
MeTabOAMYECKOMN aAAIITUBHOCTH B IIEAOM U YPOBHSI O€AKOBOTO 0OMeHa B YaCTHO-
CTH. YUUTBIBASA, YTO AC(PUIINUT IIUIIYN UCIBITEIBAAN MOAAIOCKH KaK B KOHTPOAE, TaK
U B OIBITE, M3MEHEHNe BEANYUHBI UCCAEAYEMBIX ITOKAa3aTeAEN CAepyeT paccMart-
PUBATh KaK PE3yAbTAT BAUSHUSA BHEIIHEWM aHOKCHU. B Tabauile 2 npepCTaBA€HBL
IapaMeTphl, XapaKTepU3yollne aHaOOANYECKYI0 aKTUBHOCTb TKaHEN aHaAApH,
U YPOBEHb KOHEUHOI'O NIPOAYKTa — OeAKa.

B KOHTPOABHEIX cepufX MakcuMasbHBle BeamunHbl CH u cymmaproi PHK
OTMeYeHH! B )Kabpax u renaronaHkpeace; AK myaa — B remnaTtonaHkpeace. Mu-
HUMaAbHBIE 3HAQUEHUS BCEX MTOKa3aTeAell — B TKaHU HOTU. 2KaOphl pearupoBaAu
Ha aHOKCHYECKUEe YCAOBUe Hauboaee «aKTHUBHO», HAaOAIOAAAOCH CHUIKEHHE CO-
aepxanusa CH u PHK B cpeaseM B 1,7—3,4 pa3a (cM. TaOA. 2), DEAOK CHUJKAACS B
1,2 pa3za. B renaronaakpeace ypoBeHb CH He3HaumTeAabHO cHU>Xaacg (p > 0,05),
pasAuuus B copepykaHuu cymMmapHol PHK Tak>xe HepocToBepHE! (p > 0,05), mya
cBobopHBIX AK Bo3pacTaa B 1,2 pa3za (p > 0,05), 6erok cHukaacd B 1,2 paza. [To-
AOOHBIE U3MeHeHMs OEAKOBBIX M aMUHOKHUCAOTHBIX ITapaMeTPOB OTMeUYeHEl IIPU
UHTepIIpeTaliuii MeXaHU3MOB O0IIero MeTaboAN3Ma aHaAaphl B YCAOBUSX aHOK-
cuu [1]. Takum 06pa3oM, B )kaOpax U IeUYeHU MOAAIOCKA 3aMEAASIAUCH IIPOLLeCCHI
OEeAKOBOI'O CHUHTEe3a M YCUAUBAAUCH IIPOIECCH OEAKOBOro KaTaboausMa. B atux
YCAOBUIX MeTaOOAWYeCKHe IIPOIIeCCHl B renaTollaHKpeace OpUeHTHPOBAHBI Ha
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OIPOAYKIUIO AK

20.0 - (onmbITHA#A BeAWUYMHA
L AK myaa ObIA@ MaKCH-
MaAbHOM) (CM. TabA. 2,

3 5.0 puc. 3).

} L

§ 10.0 - 250 TMoHwkeHue ypoB-
;é ] _ 2003 Hsg 6eAKOBOTO CHUHTe3a
= 50 S B TUIIOKCUYECKUX Cpe-
5.0 F - = A@X B YCAOBUSX Aedu-
] 100 ¢ pura numm umeao
i - 50 L§ MeCTO U y OAU3KOIO K
0.0 *- =0 aHajape MOAAIOCKa

I 11 I 1 I I

)Ifa6pbl FenamonaHKpcac HOZG

Mytilus galloprovinci-
alis. JKclepuMeHTa-
ABHO YCTAaHOBAEHO,
4YTO IIpU 1-cyTOuHOU M
4-X CyTOYHOM TI'HIIOK-
CUM B ’)Kabpax CHU>Ka-
AOCh copeprkaHmMe cyMMapHoM PHK Ha 67,1%, B remaTonaHkpeace Ha 66,3%; 6ea-
Ka — B cpepHeM Ha 30—50% OT KOHTPOABHOI'O YPOBHS U HE3aBUCUMO OT IIPOAOA-
SKUTeAbHOCTH rurnokcuu [14]. ITpu aToM mapeHme copep>kaHusg OeAKa B relnaTo-
naHkpeace OBIAO OOAee 3BHAUUTEABHBIM, YeM B J)KaOpax, 4TO OOBSICHUMO BBICOKOU
(DPYHKITMOHAABHON PEaKTHUBHOCTBIO 3TOM TKaHU. AAUTEABHAs (4-X CYT) TMIIOKCHUSA
IIPUBOAMAA K YBEAMYEHUIO B BOAE KOHIIEHTpAIMU aMMOHMMHOTO aszora B 15,5
paza [14].

3. Coneprxanne cymmaproit PHK u Genka B TKaHSX aHaapsl B YCIOBHIX
nedummra mumy (1) u anoxenu (11).

[To cpaBHeHMIO C yKa3aHHBIMM TKAHSMH, peaKlusl CTPYKTYP HOTHU aHaAaphl
OBIAA HECKOABKO MHOU. Tak, Ha (DOHe YBEeAMUYEHUs COAEPIKaHUSA CBOOOAHBIX aMU-
HOKUCAOT B 1,2 pasa U CHUJKEHUS COAep>kKaHMuA Oeaka TakKe B 1,2 paza (4To OT-
MeUYeHO AN JKAOp U remnaronaHKpeaca), yBeAMYUBaAOChk copepskanue CH u cym-
mapHoi PHK B cpepseM B 1,5 paza (cM. TabA. 2, puc. 2, 3). 3To CBUAETEABCTBYET
O BBICOKOM ypOBHe OEAKOBOTO MeTaboAM3Ma B AQHHOM OpraHe.

OTpa’keHMEM HANPABAEHHOCTHU IIpoIjecca OMOCHHTE3a SIBASIOTCS W BEAWYH-
"Bl nHAekca PHK/AHK, KoTOpble XOpOUIO KOPPEAUPYIOT CO 3HQUEHUAMU CyM-
MmapHou PHK (cM. Taba. 2). B AByX TKaHSAX ONBITHOU IPYHIIEI OHU CHUJKAIOTCH, B
TKaHM HOTH, HA0OOPOT, YBEAMYUBAIOTCH.

TaxuM o6pa3oM, B YCAOBUSX @aHOKCHH, BO BCEX TKAHIX IIPOUCXOAUAO CHUIKe-
HIe copepsKaHUusg OeAKa (IIo HalllUM AQHHBIM M AQHHBIM aBTOPOB [1, 16]) u yBeAn-
JeHUe COAePsKaHUSI MOYeBUHEL [1], 9TO OTpaskaao yCHAeHUe IIPoleccoB 6€AKOBO-
ro kataboansma. DakToM, CBUAETEABCTBYIOIIUM O TUAPOATI3€ OEAKOB MOJKET CAY-
KUTh BEAUUYNHA aKTUBHOCTHU KaTellCUHa D, KoTopas CyllleCTBEHHO CHUJKaAach B
>kabpax U remaTonaHKpeace aHapaphbl [1]. OpHaKO, B TKAHU HOT'M U3MEHEHUs
YPOBHSI KaTelcWHa D He 3aperucTpupoBaHbl. VICIOAB30BaHHBIE OEAKOB Kak
9HEepPreTUYeCKux CyOCTPATOB B I'MIIOKCUYECKOM Cpepe Pa3HBIMU BHAAMHU MOAAIO-
CKOB OBIAO IIOATBEPIKAEHO U O0oAee paHHUMU paboTamu [11, 12,2 0]. B aToit cBa31
HaMM IIOKa3aHo, YTO TKaHeBas clelluduka 6eAKOBOrO KaTaboAu3Ma Y aHapaphl
He 9BASIeTCS UCKAIOYEHUEM.
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3axatouenue

TkaHu pasHopasmepHbIX FPyMn aHagapbl, HE UCMbITbIBAOLLMX Ha cebe cTpeccoBbIx
(PaKTOPOB, XapaKTEPHU30BaNMCh CneayroWMmMn ocobeHHocTaMn. HabepHbim CTPYKTY-
pam aHapapbl CBOMCTBEHHA BblcOKasi aHabonuueckas akTMBHocTb. E€ yposeHb y Bcex
rpynn npubnmautensHo oamHakoB. CHMHTETMYECKAasl aKTMBHOCTb MaHTUM ABYX pa3smep-
Ho-Bo3pacTHbix rpynn (14—17 u 17—22 mM) Bbiwe B cpegHem B 2,7 pasa, 4em y bo-
nee KpyrHbix Monmockos (22—27 mm). TkaHeBble CTPYKTypbl HOrm Haubonee MHepT-
Hbl. MHTEHCUBHOCTB CHMHTE3a HuKe, YeM B abpax B 3,0 paza (y menkux); B 2,4 pasza
(y cpepHnx) v B 2,2 pa3sa (y KpynHbIX); 4eM B rernatonaHkpeace — B cpegHem B 2,2
pasa.

B renatonaHkpeace, )Ka6an M HOre MOIJoCKa B YCNoOBHMAX p.e(*)wu,ma nwn U
BHELUHEM aHOKCHM npoueccobl 6enkoBoro cuHTesa npoTeKanu pa3sHoHanpasneHo.

B »xabepHOM TKaHU Npu fedUuMTE NULLM HE OTMEeYarnach TEHAEHLMS K MOBbILLIEHWUIO
nmMbo K CHMXKeHUo YypoBHs 6enkoeoro cuHTesa. B renatonaHkpeace npu 3tmx ke
ycrnoBusix ypoBeHb cMHTe3a Bo3pacTan B 1,3 pasa, YTo yKasbIBano Ha aganTuBHble BO3-
MOMHOCTH U CTPEMIIEHHE K coxpaHeHuto benkoBoro pesepsa TKaHn. AHabonuueckas
aKTMBHOCTb TKaHM HOMM HECKOMbKO cHuKeHa (B 1,3 pasa) no cpaBHEHMIO C YPOBHEM B
TKaHSIX MOIMIOCKOB, HAaXOAALLMXCS B YCMNOBUSX HOPMbI.

Mpu pencTBuM BHELLHENH aHOKCHM aHabonmMueckas akTMBHOCTb »Kabp u renatonaHk-
peaca cHuKanach M aKkTMBMpPOBanMCh npoueccol benkoeoro katabonusama. Metabonu-
yecKue npouecchl B renatonaHkpeace 6bifiM OPUEHTUPOBAHBI HA NPOAYKLMIO aMHUHO-
KMCnoT: onbiTHas BenuumHa AK nyna coctaBuna makcumanbsHyto BenmumHy — 435,0 %
40,1 Hr /mr. TkaHb HOMM XapPaKTepPU30Banacb aKTUBHbIMM MpoLeccamm 6enkosoro o6-
meHa: ctumynsumen cuHtesa PHK v ysenmuennem AK nyna Ha dooHe npoueccos pac-
napa 6enka.

**

Hocrioxcerno ocobausocmi anaboaiyHoi akmugHOCmi MKAHUH AHAOAPU 3a YMOB8 HOPMU,
Odegpiyumy ixci ma excnepumenmanvhoi anokcii. Ilokasano, umo 6 ymogax npupooHozo
iCHy8anHs npoyecu OLIK0B020 CUHME3Y, WO OYIHIOIOMbCS 3a pienem emicmy cymaphoi PHK
ma inoexcy PHK/JTHK, manu mrxanesy cneyugixy. 3a ymosu necmaui isci npoyecu 0ioCuH-
me3y y 30pax, 2enamonaHKpedct i HO3i Xapakmepu3sy8anucs pisHoHanpaegienicmo. Y 310-
Pax meHOeHYist 00 NiOBUUYEHHSL YU 3HUNICEHHS PI6HSL OiocuHme3sy OYaa 8i0CYmHsl, PieHb CUH-
me3y y MKaHbOo8UX CMPYKMypax Hoa2u 3nuxcysascay 1,3 pazy. B ymosax 306Hiunboi anoxcii
anaboniuna akmuHicms 3a0ep i 2enamonanKpeacy sHUHICY8auach, npoyecu 6iiKo8o2o Ka-
mabonizmy nocunioganucs. Tkanunu Ho2U Xapakmepu3yeaiuch AKMUSHUM OILIKOSUM
oominom: cmumynayiero cunmesy PHK ma 30inbuenHam amiHOKUCIOMHO20 NYLy HA (QOHI
npoyecie poskiady OiIKa.

*%*

The pecilitiries of anabolitical activity of anadara tissues in normal condition, nutrition
stress and experimental anoxia were investigation. It was shown the protein synthesis pro-
cess estimated according to total RNA content and RNA/DNA index, have the tissue peciliti-
ry in normal conditions. Biosynthesis process in gills, hepatopancreas and legs were cha-
ractirised by different directions under the nutrition stress. Thus, the tendency of biosynthe-
sis levels increase or decrease in gills was absent; the synthesis level in legs tissues in 1,3 ti-
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mes decreased. In anoxia the anabolitical activity of gills and hepatopancreas are decrea-
sing and protein katabolism activity are increasing. The leg tissue were charactirised by ac-
tive protein metabolism stimulating of RNA synthesis and increasing of total content of ami-
noacid.
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