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IIpoBeneHo uccneqoBaHue BAUSIHUSL CBETOBOI IETIPUBALIMY Ha BO3PACTHbIE U3MEHEHMSI MACChl TeJla, KOPMO-
Y BOIOTNIOTPEOJIEHNS, a TAKXKE aKTUBHOCTH MUILIEBAPUTETbHBIX (DEPMEHTOB B TKAHSIX TTOIKETYI0UHOMN XKeJIe3bl
y caM1I0B KpbIC. ZKMBOTHBIE ObLIU pa3aesieHbl Ha TPU TPYMIIbL: TTIepBasi HAXOAUIACh B CTAHAAPTHOM PETYJISIPHO
yepenytoiieMcs ocelieHuu (12 9 cBet/12 4 TeMHOTa, KOHTpOJb, LD), Bropas conepxanach B yCJIOBUSIX 1T -
TeJIbHOM CBETOBOI menpuBaluu ¢ MoMeHTa poxiaeHust (LD/DD), a TpeTbs — ¢ nepuoaa 3MOPUOHAIBLHOTO
pasButus (DD/DD). nutensHoe nmpedbiBaHUE KPBIC B YCJIIOBUSIX CBETOBO eNTpUBaIlUM TPUBOAMIIO K HApy-
LIEHUIO BO3PACTHOU AMHAMUKU U3YYEHHBIX TTOKa3aTeseit, pu 3TOM OOHapy>XeHHbIe U3MEHEHUS B OTBET Ha
cneliUIYecKUil CBETOBOI PEXXKUM pasIMYaivCh B 3aBUCMMOCTHU OT TOTO, Ha KAKOM 3Talle OHTOreHe3a HauM-
HaJIOCh ero Bo3aeiicTBue. Tak, macca Tena (Bo3pact 3 u 18 Mec) u moTpebiaeHue kopMa 1 Boasl (12 mec), ak-
TUBHOCTHM amMuJjia3bl U Junassl (18 MecsilieB) ObUIM HUXKE, a aKTUBHOCTHU TMPOTea3 Mocjie OKOHYaHUSI CTaauu
crabwibHoro pocrta (12, 18 u 24 mec) 6611u Bhilre y Kpbic B LD/DD pexume, uem y LD. 3HaunTenpHbIE U3Me-
HEHUs U3yYEeHHBIX MoKa3areJieit Habmonanuck B yciaoBussx DD/DD B Bo3pacre 12 u 18 mec — Macca teJia 6bL1a
MaKCcHMallbHa, a MoTpebiieHrue KOpMa U BOAbl MUHUMAJIbHEI IO cpaBHeHU1o ¢ LD u LD/DD. B nononHeHue y
kpsic B DD /DD oTMedueHbl MaKCUMaTbHAst aKTUBHOCTE aMuIasbl (1 1 6 MecsirieB) 1 GoJiee BRICOKYE 3HAUCHUST
00111ei MPOTEOIUTUYECKOI aKTUBHOCTH B IIEpUOJ CTAOMIBLHOTO pocTa (6 1 12 Mec) 1o CpaBHEHUIO C KOHTPO-
seMm. Takum o6pa3oM, B pe3y/ibTaTe HACTOSIIIETO UCCAeA0BaHMs NTOKA3aHO, YTO CBETOBAs AeNpUBallvs Hapy-
111a€T OHTOT€HETUYECKYIO MPOTPaMMy pa3BUTHUS NTUILEBAPUTEIBHOM CUCTEMbI MJIEKOITUTAIOLINX.
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BBEAEHUE

B ocHOBe HUKIMYECKUX IIPOSBICHUI XU3HEIes-
TEJILHOCTH HAXOMUTCS SHAOI€HHAas IIporpamMma Ivp-
KaauaHHOI PUTMMYHOCTH, HapylleHHe KOTOPOM MO-
XeT MPUBOIUTh K CUCTEMHOI IeCHMHXPOHM3AIINU U K
naryoHBIM IJIsI 3MOPOBBSI TTOCIIENCTBUSAM. 11 OOJb-
IIIMHCTBA >KMBBIX CYIIECTB BpEMEHHBIM CUHXPOHHU3a-
TOPOM CJIYKHUT BHEITHUM (PAKTOpP — CBETOBOI PEXUM.
Y N03BOHOYHBIX )KMBOTHBIX MH(OpMALIUS O CBETE IO-
CTyIaeT B LIEHTPaJIbHbIE LIUPKAIAHbIC OMOJIOTrUYEeCcKue
yacel (cympaxua3MaTUuecKue siapa IepemHeil yacTu
ruriorajamyca, CX5), 3areM pacrpocTpaHSIETCS IO
BCEMY OpraHM3My IIOCPEICTBOM aBTOHOMHOI HEPBHOI1
CUCTEMEI ¥ TOPMOHA ITMHEAILHOM KeJIe3bl — MeJIaTo-
HuHa (N-auetwi-5-mMetTokcutpuntamuHa) [1]. TToka-
3aHO, YTO YCJIOBUSI OCBEIIEHHOCTH OKAa3bIBAIOT 3HAYM -
TEeJIbHOE BIMsSHNUE Ha MOP(MOJIOruio IMMHEATbHOMN Ke-
ne3pl [2], KoTopasi, B CBOIO Odepenb, y4acTBYeT B
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perynsauud QyHKUUHA (GU3NOJIOTUYSCKUX CUCTEM |[3,
4]. Tak, B YCJOBUSIX CTAHAAPTHOIO CBETOBOTO pexXruMa
LD (12 4 cBet/12 4 TeMHOTa) KOJieOaHUSI CUHTE3a Me-
JIJAaTOHUHA JOCTaTOYHO CTaOWJIbHBI B TEUEHUE CYTOK
[5] u coxpaHsIIOTCSI, HO CTAaHOBSTCSI MEHEE BbIpa-
KEHHBIMM WJIM HEPETYJSIPHBIMU y KpbIC, TepeMe-
meHHbIXx U3 LD B peXuM MOCTOSHHON TEMHOTHI
(DD) [3, 5]. XpoHnYecKkoe BO3IeCTBHE KaK IIOCTO-
ssHHOM TeMHOTBI DD, Tak 1 mocTostHHOTO cBeTa (LL)
NPUBOIUT K HAPYIIEHUIO HUPKATHBIX pUTMOB [1, 3,
5], CHUKeHUIO MacChl NMHEAJIbHOM Xeje3bl [6], u3-
MEHEHHIO MOP(OJIOTUH 3TOro opraHa [2], a TaKke K
TPEBOXHO-IEMNPECCUBHOMY TToBeaeHuIo [1, 3] u K
CBETOBOMY JE€CUHXpOHO3Y [1, 7].

Ha ceromHsguHwuii feHb CylIeCTBYET OYEHb OTPaHM-
YEHHOE YMCJIO PaboT, LEJbI0 KOTOPBIX SIBISNIOCH U3Y-
YeHWE BIMSTHUSI CBETOBOTO IECUHXPOHO3a B IIEPHUOI
OepeMEHHOCTH Ha IMpKagHbIe PUTMBI (PU3NOJIOTHYE-
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CKHUX cucTeM y motoMmcTna [1, 8, 9]. B otmmume ot ump-
KaTHOI CHCTEMBI B3POCJIOTO OpPTaHM3Ma, CKOOPIUHMU-
POBaHHOI C IUKJIAaMU CBET/TEMHOTA, IIMPKaaHasl CH-
cTeMa Iulofa M HOBOPOXIEHHOIO B 3HAYMUTEIbHOU
CTEIEHU 3aBUCHUT OT DHAOT€HHBIX MAaTEPUHCKUX PUT-
MOB (B YaCTHOCTM, pUTMa MejatoHuHa) [8, 9].
ITpu 3TOM, €CJIN CTaHOBJIEHNE Y CUHXPOHM3ALIUS [IUP-
KaJIHOM CUCTEeMbI SMOPUOHA MTPOUCXOIST MO/ BIUSHU -
€M MaTepPUHCKUX LMpKaAUuaHHBIX PUTMOB 4epe3 Ijia-
LeHTapHbII Oapbep, TO B paHHEM IIOCTHATAJIbHOM IIe-
puome — 3a CUeT MeJaTOHMHA, COACPKAIIEeTrocs B
MaTepUHCKOM MOJIOKE, U MHTEHCHUBHOIO COLIMAJIb-
HOTO B3amMmopelicTBus ¢ MaTtepbio [1, 8, 9]. Takue
CUTHAJIBI OT MaTepU HAIIPSIMYIO YIIPaBISIOT pATMAa-
MU B paHHEM IIOCTHATaJbHOM OHTOIC€HE3€ IO TeX
nop, IokKa y HOBOPOXIEHHOIO He CHOpMUPYIOTCSI
COOCTBEHHBIII T€HepaTop 3HIOreHHBIX PUTMOB B
CX4 u cyTOUHBII pUTM CMHTE3a MeJaTOHUHA UHEe-
ajlbHOM XeJie3nl [4]. B opraHu3Me HOBOPOXIEHHBIX
JKUBOTHBIX MeEJaTOHMWH YYacTBYeT B peryiasiuuu
0OJIBIIOTO KOJIMYECTBA OMOXMMUYCSCKUX MPOLIECCOB
u ¢usnonornyeckux GyHkuuit (nponaudepauus u
muddepeHIMpPoBKa KJIETOK, IOJIOBOE CO3peBaHUE,
noBedeHUe, PUTM CHA M OOAPCTBOBAHUSI, UMMYH-
Herid otBeT) [9, 10]. [ToaTOMY HapyleHue UMpKami-
HOTO pUTMa CeKpelrM MejJaTOHMHA B IIepuoI oepe-
MEHHOCTHU U B paHHEM IIOCTHATaJIbHOM OHTOIeHE3€e
MOXET MPUBECTU K HEraTUBHBIM MOCICACTBUSIM U
MMPOSIBUThCS Ha OoJjiee TTO3MHUX CpOKaX pa3BUTHUSI.

ITuHeanbHas xxene3a nmpeTeprieBaeT B Ipo1ecce OH-
TOTeHE3a MEepeCcTPOKM MHBOJIOTUBHOTO XapaKTepa
[11]. YMeHblIIeHME TPOAYKIIMM MeJIaTOHMHA TIpU CTa-
PEHUY UHAYLUPYET PE3UCTEHTHOCTh K MHCYJIUHY, Ha-
pylIeHUEe CHa, METa00I13Ma U MPUBOAUT K OXKUPEHUIO
[12]. TToaTOMy cpeny mpodiieM (PU3UOJIOTUU OYEBUI-
HbIIf MHTEpEC TPEACTaB/sSIeT U BO3PACTHOM acrekT uc-
ciefoBaHusl MoauMUKAIUU TUPKATHONH PUTMUKHU (DU-
3MOJIOTMYECKUX CUCTEM Y MJIEKOMUTAIOIINX, OCOOEHHO
MpPU CUCTEMHOM NEeCUHXPOHM3aLMU. AHAIU3 COBpe-
MEHHBIX MCTOYHUKOB JIUTEPATYyphbl TMOKa3bIBAET, UTO
BO3JIeiCTBHE KaK CBeTa HOUYbIO, TaK U JUIMTEbHBIX Ie-
PUOMIOB TEMHOTHI, OKa3bIBAET 3HAUMUTEILHOE BIUSIHUE
Ha DHIOTeHHBbIE [IUPKAIHbIE PUTMBI TOPMOHOB, y4acT-
BYIOILIMX B ME€Ta0O0JIM3ME JIUITUAOB U YIIEBOIOB Y MJIe-
kornuTtatomux [1, 7]. OnHako HeCMOTPsT Ha aKTUBHbBIE
MCCIeTOBaHMS B 3TOI 0071aCTH, HEAOCTATOUYHO U3y4e-
Ha pOJIb MUHEAILHON XeJIE3bl U MPOAYLIMPYEMOTO €10
MEJIaTOHWHA B PETYJISIIIMU NUIEeBaApUTETbHON (DYHK-
LIMU, OCOOEHHO B BO3PACTHOM acIieKTe.

B cBs131 ¢ 3TUM 1Ie/1bI0 HACTOSIILIEH PAaOOThI SIBJISLIOCH
WU3yJdeHUE BIVISTHYS JTATSITBHOM (TTOXXM3HEHHOI) CBETO-
BOI1 IETIpUBAIIN, BO3ICHCTBIE KOTOPO HAYMHAIIOCH C
nepuona 3MopuoHaabHoro pasputus (DD/DD) umum ¢
momeHTa poxneHusi (LD/DD), Ha Bo3pacTHbIE U3MEHe-
HUSI MacChI TeJia, KOpMO- ¥ BOIOIIOTPEOIeHUsI, a TaK-
K€ aKTUBHOCTH TUIIEBAPUTETbHbBIX (PEPMEHTOB B TKa-
HSIX TTOIKEJTYTOYHOM JKeJIe3hl Y CAMIIOB KPBIC.
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AHTOHOBA wu np.

METOAbBI NCCIIEJOBAHWA

HMccnenoBaHus BbITIOJHEHBI HA HAYYHOM 000pYy10-
BaHuu lleHTpa KouteKTMBHOTO TToIh3oBaHus Deme-
paJIbHOTO MCCIEI0BaTENbLCKOro HeHTpa “Kapenbckmi
Hay4dHBbIi IeHTp Poccuiickoii akagemMun HayK”. OnblI-
ThI TIPOBOAMJIM Ha Kpbicax Bucrap (caMubl 1 caMKM)
COOCTBEHHOM pa3BOJKM, IEPBOHAYATBHO TTOJYYeHHBIX
U3 MUTOMHUKA Ja00paTOPHBIX XUBOTHBIX “IlylminHO”
(Hay4YHO-TIpOU3BOJACTBEHHOE MonpaszneyieHue @uimna-
Jla UHCcTuTyTa OMOOpPraHMYeCcKoi XMMUU WM. aKaie-
mukoB M.M. Iemgxkuua u HO.A. OBYMHHUKOBA,
MockoBckast 061acTh). Beex XXMBOTHBIX cofepxKaau B
CTaHJApTHBIX TTOMellleHUsIX BUuBapus [leTposzaBoacko-
o roCyapCTBEHHOIO YHUBEPCUTETA IJIOLIAALIO 25 M?
B MHIWBUOYAJBHBIX KJIETKaX paszMepoM 42 X 26 X
x18.5 cMm mpu Temmneparype 23 * 1° u BIaXHOCTU B
Irara3oHe oT 45 1o 55%, B KadyecTBe MOICTHIOYHOTO
MaTepuaja HWCHOJb30BaIU JAPEBECHYIO CTPYXKY.
Kprbichl mosiydyanu cTaHAApTHBIM TOTOBBIK Jabopa-
TopHBIK KOopM (P®D, 3A0 “TocHeHCKMIT KOMOUKOP-
moBbIii 3aBon”, TOCT P50258-92) n dunbTpoBaHHYIO
BOJIONPOBOAHYIO BOLY 03 orpanndyeHuii. s pa3sse-
NIeHUs1 4-MeCSUHBIX CaMIIOB U CAMOK KPBbIC COllepKa-
JIU B YCJIOBUSIX CTAaHIAPTHOTO (PUKCUPOBAHHOIO pe-
>kuMa ocBellieHus (12 u ceera 750 1K/12 4 TEMHOTHI;
LD) nnu nipu nocrosinHoit teMHoTte (0—0.5 1k, DD).
IMocne poxaeHUs TOTOMCTBa CaMOK TI€PBOM TPYIIIIbI
BMeECTe C TIPUILIONOM B CIIy4YailHOM MOPSIAKE pa3aeau-
JIU Ha JBe MOATPYMIbl — JUOO OCTaBWIM TPU CTaH-
JIIapTHOM peryJisipHo yepeayolemcs ocselieHuu (LD;
KOHTPOJIbHBIE XMBOTHBIE), JIMOO MEepPEeHeCIn B MOCTO-
sHAy TeMHOoTY (LD/DD). CamMOK 1 mOTOMCTBO, POX-
JIeHHoe B rpyrine DD, ocTtaBuiiv B yCJIOBUSIX TTIOCTOSTH-
Hoit TeMHOTHI (DD/DD). Ilocnenyioiye ucciemoBa-
HUS TIPOBOJWJIM Ha MOTOMCTBe. Bce MaHunynsiuuu c
>KMBOTHBIMU MTPOBOAWJIMCH IPU KPACHOM CBETE JiaMIl
(He 6oJiee 0.5 51K). B xoae akcnepuMeHTa IPOBOAUIOCH
omnpeaeaeHre TaKux (pU3NoI0rnIecKux rnoxkasaresei,
Kak Macca TeJia (eXXKeMeCcsTYHO), a TakKKe C UCT0Ib30Ba-
HUEeM MeTabOJUYEeCKUX KIJIETOK IJIsl JIabopaTOPHBIX
KUBOTHBIX KOpMO- U BomoIroTpebiaecHue (B 6, 12 n
18 mec).

B Bo3pacre 1, 2, 3, 6-11, 12, 18 u 24 mec 1o 4 camiuia
M3 KaxXKIOM TPYNIBI IeKAITUTUPOBAJIN M OTOMpPaIn 00-
pa3lbl TKAaHEH MOAXKETYAOUHOM XKeJie3bl sl MOCIeay-
Io111ero aHanau3a. st onpenesieHUsT aKTUBHOCTU TH-
1IeBapUTEIbHBIX (hDePMEHTOB 0Opa3iibl TKaHEH roMo-
reHusupoBaain B 2.0 Mi  jgeasgHoro OydepHOro
pactBopa (pH 6.9, cocrosiiero u3 20 MM Na,HPO, u
6.7 MM NaCl). ['omoreHaThbl MOIKEITYIOYHOMN XKeJIe3bl
neHTpudyruponaiu npu 6000 g B TeueHMe 15 MUH, Ipu
4°C. OOuIyI0 MPOTEOIUTUIECKYIO aKTUBHOCTD OIIpe-
JIEJISUIU CIEKTPO(hOTOMETPUYECKU (CITIEKTPOPOTOMETP
C®-2000, Poccusg) ¢ ucnonb3oBaHueM cybcTpaTa re-
MOTJIOOMHA — IT0 IpUPOCTY TUpo3nHa Tph 280 HM. AK-
TUBHOCTb aMWJIA3bl OIIPEACISUIN C IOMOIIBIO CIIEKTPO-
doromeTpa Thermo Spectronic Genesys 20 (Thermo
Ne 3
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Ta6amma 1. MenuaHbl 3HaYeHUM IMTOTPEOICHUST KOPMa 1 BOIBI caMIlaMU KPbIC TUHUM Wistar B pa3HbIX 9KCITEpUMEHTATBHBIX

rpynmnax (B CKoOKax yKazaHbl HUDXKHUM U BEpXHU KBapTUIIN)

[ToTrpebaeHue KopMa B CyTKH, T [ToTpeGeHue BOIbI B CyTKU, MJI
Bospacrt, mecsig
LD LD/DD DD/DD LD LD/DD DD/DD
6 46 43.5 35.5% 52.5 62.5 45
(43; 50) (34.5; 50) (29.5; 38) (47.5; 62.5) (53; 68.5) (33; 50)
12 45.5 350 28* 49 33O 31*
(38; 51.5) (26; 36) (26;32) (41; 69.5) (30; 40) (29; 36)
18 43.5 40 28* ¢ 50 44 30* ¢
(40; 45) (30; 49) (25; 34) (41; 58) (37; 50) (23; 36)

* 3nech u B Tabn. 2: LD, LD/DD u DD/DD — rpynmbl XUBOTHBIX; < — pa3aM4usl JOCTOBEPHBI MeXIy XUBOTHbIMU LD u LD/DD
(p <0.05, kpurepuii Kpackena—Yosuiuca ¢ post-hoc recrom no MaHHa—YutHu, nonpaska FDR), * — paznuuust 1oCTOBEPHbBI MEXITY XKU-
BotHeIMK LD 1 DD/DD (p < 0.05, kpurepuii Kpackena—Youca ¢ post-hoc Tectom no Manna—Yurtnu, nonpaska FDR), € — pasnu-
4yusi 10cToBepHbI Mexxay XXuBoTHbiMU LD/DD u DD/DD (p < 0.05, kputepuit Kpackena—Yosnuca ¢ post-hoc Tectom no MaHHa—YUTHU,

nomnpaBka FDR); B kaxnoii rpyre n = 4.

Fisher Waltham, CIIIA), ucnonb3ysl B KauyecTBe CcyO-
cTpaTa KpaxMmall (KOHLIEHTPALWIO MPOAYKTAa KOMITJIEKC
Kpaxmaja ¢ omoM usMepsin mipu 600 Hwm). Jlumnasa
TUIPOJU3YET TPUOYTHUpAT IIMLEPUHA N0 CBOOOTHOI
>KUPHOI KUCJIOTHI U IMliepruHa. KonudecTBo nmpoayk-
Ta aKTUBHOCTH JWNAa3bl (DIUIIEpUHA) OIpeHeIsIn
crekrpodoromMerpudecku rmpu 530 HM (cneKTpodoTo-
meTp Thermo Spectronic Genesys 20, Thermo Fisher
Waltham, CIIIA). AKTUBHOCTH (D€ pMEHTOB BbIpaxKaiun
B MKMOJIb TIPOAYKTOB TUIPOJIM3a (JUIST aMIJTa3bl — B MT'
Kpaxmaja), odopasyrommxcs 3a 1 MuH B pacuere Ha 1 1
TKaHU [TI0ApOOHOE ONTMCAHUE METOIUK cM. 13].

ITonyyeHHBIE JaHHBIE O0OpadOTaHBI OOILICITPUHS-
TbIMU CTATUCTUYECKUMU METOAAMU, UCIIOJIb3Ys MaKe-
ToI iporpamMm MS Excel u Prism 7, u Ob1711 TIpeacTaB-
JIeHbl B Buae Meauanbl (Me) u npoueHtuneit (25%,
75%) (pacmpeneiieHre, OTIUYHOE OT HOPMAJIbHOTO).
BBuny He6OJIbIIOTO KOJMYECTBA OOPA3LIOB UCIIOIb30-
Banu Kputepuii Kpackena—Yomnuca (Kruskal—Wallis
H-test, HenmapameTpuyeckuii AMCIIEPCUOHHBIN aHa-
Ju3) ¢ post-hoc Tectom no MaHHa—YUTHU, UCTIOIB30-
BaJld MOIPaBKy Ha MHOXECTBEHHOCTb CpaBHEHMI
FDR (false discovery rate). Paznmuuus cuuranuch cra-
TUCTUYEeCKU moctoBepHbIMU I1pu p < 0.05. B3aumo-
CBSI3b MEXIY MCCIIelyeMbIMU TTOKa3aTeIsIMU Y KPbIC
(n = 24) B pa3HBIX peXXMax OCBEIICHUS aHAJIU3UPOBa-
I ¢ TIOMOIIbIo KoadduineHTa koppeasuun Crup-
MeHa. AHAJIU3 CTATUCTUYECKOM MOIIIHOCTU HE MPOu3-
BOIWJIN.

PE3YJILTATbBI UCCIEAOBAHUA

Bausnue daumenvroii céemoesoti denpusauyuu,
8030elicmeaue Komopoi HAYUHAA0Ch C MOMEHMA
poxcoenus (LD/DD), na uccaedyemoie nokazamenu

B pesynbTaTe IpoBeIeHHOTO UCCIIeOBaHUs OOHAPY-
JKeHO, 4TO KphIchl B pexkume LD/DD B Bo3pacrte 12 mec

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

rmotpe6Jsin MeHblle kopma (H = 13.768, p < 0.05) u
Bonbel (H = 13.789, p < 0.05) mo cpaBHeHuo ¢ LD
(Tabn. 1), u Macca ux Teja B Bo3pacrte 3 u 18 mec 6b1a
MUHUMAaJIbHA CPEAY BCeX UCCAeAyeMbIX IPYIIN (3Haue-
Hus H — 8.375 u 8.909 cootrBercTtBeHHO, p < 0.05)
(puc. 1a). TlomuMo »3TOro, coaepxKaHue KpbIC B
LD/DD pexume npuBeio K U3MEHEHUIO aKTUBHOCTU
MUIlIEBApUTENbHBIX (DEPMEHTOB B MOIXETYyTOYHOM
XKejleze B MeCSIUHOM Bo3pacTte (immaza, H = 11.61,
p <0.05) (puc. 1d) u ¢ 12-mecssuHOTrO BO3pacra (mpore-
a3bl, aMuia3a v Jurasa) 1o CPaBHEHWIO C KOHTPOJIEM.
Tak, B 6, 12, 18 1 24 Mec aKTUBHOCTB IIPOTEAa3 ObLJIA BbI-
me y XuBoTHeix LD/DD (puc. 1b), ywem y LD
(p < 0.05). IIpu 3TOM aKTUBHOCTU amuaa3bl (puc. 1¢) u
qumnassl (puc. 1d) B 18 mec 6bun Huxe y LD/DD
SKMBOTHBIX TTO CPaBHEHUIO C KOHTPOJbHBIMU KUBOT-
HbeiMU (p < 0.05).

Bausnue daumenvroli céemosoli denpusauuu,
6030eiicmeue KOmMopoil HA4UHAN0Ch
¢ nepuoda >mbpuonarvroeo pazeumus (DD/DD),
Ha uzyuaemvle napamempul

Conepxanue Kpoic B DD/DD mnpuBeao K MUHU-
MaJIbHBIM 3HA4eHUSIM TTOTpebieHrss kopMma (6, 12 u
18 mec, p < 0.05) u Boapl (12 u 18 mecsaues, p < 0.05)
(Tabs. 1), HO IIpU 3TOM Macca TeJjla XXUBOTHBIX YBEJIH -
yuBajiach ¢ 3 ME€C — XKMBOTHbIE€ B 3TOU IpyIire UMeau
o4mbmIne pa3Mephl Tella Mo cpaBHeHUI0o ¢ LD u
LD/DD B 3 (H = 8.375, p < 0.05), 12 (H = 7.449,
p<0.05) u 18 mec (H=28.909, p <0.05) (puc. 1a). O6-
HapyXeHO, 4TO B Bo3pacTte 6 1 12 Mec o011as MpoTeo-
JIMTUYECKasi akTUBHOCTh y KpbIc B pexxume DD/DD
6buTa BEIIE B cpenHeM Ha 20%, yeM y LD-XKuUBOTHBIX
(p <0.05), onnako B 18 u 24 Mec aKTUBHOCTH IIpOTea3
CHU3MJIACh JO KOHTPOJAbHBIX 3HaUeHUI (puc. 1b). Ak-
TUBHOCTb aMuJIa3bl K 6 MecsiiiaM B DD/DD yBenuun-
Jlach 10 MakcumaibHbiX 3HaueHuii (H = 8.721, p < 0.05),
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Puc. 1. Bo3pacTHas tmHaMyKa U3y4eHHBIX TI0Ka3aTelieil y CaMILIOB KPBIC IIPU pa3IMYHBIX CBETOBBIX pexXuMmax. (a) — MiameHeHue
Macchl Teja, (b) — o0lieit MpOoTeoJIUTUYECKOM aKTUBHOCTHU, (C) — aKTMBHOCTU amMuJjia3bl, (d) — aKTMBHOCTH JIMITIA3bl B MOIXKETY-
nmouHoit xenese. LD, LD/DD u DD/DD — rpyniisl XXUBOTHBIX; <> — pa3jndusi TOCTOBEPHBI Mexy XuBoTHeIMU LD 1 LD/DD
(p < 0.05, xputepuii Kpackena—Yomnuca c post-hoc Tectom o Manna—YutHu, nonpaska FDR), * — paznuuusi 1ocToBepHbI
Mexay xkuBoTHeiMU LD 1 DD/DD (p < 0.05, kputepuit Kpackena—Yomiuca ¢ post-hoc Tectom 1mo MaHHa—YUTHH, TTOIpaBKa
FDR), € — pasnnuus 1ocToBepHBI MexXay xuBotHbMu LD/DD u DD/DD (p < 0.05, kputepuii Kpackera—Yosmuca ¢ post-hoc
TectoM o ManHa—YutHu, nonpaska FDR); B kaxmoit rpyrnme #n = 4.
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HO yXe K 12 Mec oHa cHm3wiIach Ha 40% 1 OblTa HUKE,
yeM y xkuBoTHBIX B LD (H = 9.707, p < 0.05) (puc. 1c).
B 18 Mec Kak akTUBHOCTb aMuJIa3bl (pUc. 1¢), Tak M ak-
TUBHOCTH juttassl (puc. 1d) 6summ Hike y DD/DD 1o
CpPaBHEHUIO C KOHTPOJIbHBIMU 3HaUeHUsIMU (p < 0.05).
OTMmeueHbl clieaylole pa3iuyus MeXIy TIpyIlmnaMu
LD/DD u DD/DD: akTuBHOCTB IIpOTea3 ObLIa BHIIIIE
y kpbic B rpyniie LD/DD, yem B DD/DD (Bo3pact
24 mec, p < 0.05) (puc. 1b); aKTUBHOCTb aMuJia3bl B
6-MecauHOM Bo3pacTe Obuta Huxe (p < 0.05) y
LD/DD-xuBoTHbiX 110 cpaBHeHuto ¢ DD/DD (p <
< 0.05) (puc. 1c¢).

Koppensyuu

B cranmapTHOM peryJisipHO YepenyolIeMCs OCBe-
IIEHUM BBISIBICHBI MOJOXUTEIbHBIE KOPPEIILUU
MEXIY aKTUBHOCTSIMU (hepMEHTOB (ITpOTeas3bl, aMuJia-
3a U JuIlaza) U Maccoil Teja XMBOTHEIX (p < 0.05)
(tabn. 2). CBeroBas nenpuBalus Hapyllaja 3TU
KOppesIiUOHHBIE CBSI3U, TakK, B pexxume LD/DD He
00HapyXeHO KOPPEISILINU MEXITY aKTUBHOCTBIO JIH-
nas3bl 1 Maccoii tena, a B DD/DD — He 6b110 KOppe-
JISIUUI MeXIy aKTUBHOCTBIO aMUJIa3bl 1 Maccoil Te-
J1a, a TakKKe MeXOy aKTUBHOCTBIO JIMITa3bl M MacCoOi
Tesa (tabin. 2).

OBCYXJIEHWE PE3YJIbTATOB

Ha cranoBneHue nuiieBapuTeIbHON (DYHKIIN MO-
I'yT OKa3bIBaTh BAUSHUE pa3aIudHble (haKTOpHI (TOI0/I,
W3MEHeHUe TeMItepaTyphl U ap.) [14—16]. K TakoBbIM
TaKXXe€ CTOUT OTHECTH HECTaHIapTHHIE CBETOBBIE pe-
XUMBI, HAIIPUMEP, MOCTOSTHHOE OCBEIIEHNE U ITOCTO-
gHHasg TeMHoTa [1, 7]. B HacTosmieM sKCcIIepuMeHTe
IUIMTEJIbHOE COJIepXKaHUEe KPBIC B YCIOBUSIX CBETOBOM
NIEeTpUBAlMK IIPUBOIWIO K HAPYIIEHUIO BO3PAaCTHOM
IWHAMMKM MaCCHhI T€J1a XKMBOTHBIX, KOPMO- M BOJIOIIO-
TpeOJIeHusI, a TAK:Ke aKTUBHOCTHU IMIIEBAPUTEIbHBIX
depMEHTOB B TIOIKEITymOYHOM Xeje3de. OmHAKO 3TU
M3MEHEHUS B OTBET Ha CIeIM(UISCKUN CBETOBOI pe-
XKUM pa3jinyaiich B 3aBUCUMOCTH OT TOTO, Ha KaKOM
9Tafne OHTOIeHEe3a HAYMHAIOCh €ro BO3IEHCTBUE.
Tak, conepxanue kpbic B LD/DD pexxume npuBeno K
CHIDKEHMIO MacChI Teja B Bo3pacTe 3 n 18 Mec u 110-
TpeOJaeHUsT KopMa M BOABI B 12 Mec MO CpaBHEHMIO
¢ LD. IIpu atom y XuBOTHBIX B pexxume DD/DD B
Bo3pacte 12 1 18 Mec Macca Tenra ObIa MaKCUMAaJIbHa,
aTIoTpeOJIeHe KOpMa U BOJIBI ObIIIO MUHUMAJIEHO Cpe-
N MCCIeMOBaHHBIX TpyIl (puc. la, Tabm. 1). Pe3yib-
TaThl HAIIETO MCCJIENOBAHUST YAaCTUYHO COTJIACYIOTCS C
paHee TOJYYeHHBIMU HAaHHBIMUA — B ycaoBusx DD
(CKMBOTHBIE COAEPXKAIUCh B peXuMe ¢ 25-THEBHOTO
BO3pacTa) y caMIIOB KPbIC HAOIIOAAINCh YBEIMYECHUE
¢a3bl IPOrpecCUBHOIO POCTa M CHUKEHHOE KOJIUYe-
CTBO MOTPEOIIEMOro KopMa Mo CPaBHEHUIO C KOHTPO-
nem [7]. HeobxognMo OTMETHUTh, 9YTO TOYHO TaK K€,
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Taomuna 2. Koppensiuuu (r) U ypOBHU 3HAUUMOCTH (p) MEX-
Iy MCCIIeNyeMbIMU TTOKa3aTeIsIMU Y KPBIC B pa3HBIX YCJIOBU-
SIX OCBEIICHUS

KoadduuueHr
ITapamMeTpnl KoppeasiLun Crinpmena
r P

OO1uas nporeoyuTnde-| D 0.50 0.0332*
;‘i’i; :Zﬁ:ﬂom -~ |LD/DD 0.66 0.0051*

DD/DD 0.63 0.0095*
AKTUBHOCTb amuiasbl— | LD 0.88 0.0002*
macca rena LD/DD 0.87 0.0002*

DD/DD 0.36 0.1398
AKTUBHOCTb iunassl — | LD 0.57 0.0152*
maccaTena LD/DD 0.14 0.5563

DD/DD 0.13 0.6063

* Koppensitiun noctoBepHsb! Tipu p < 0.05.

Kak M B HallleM 3KCIepUMEHTe, B Bo3pacTe 3 Mec
LD/DD-kpbICbl UMeIM MUWHHMAJbHYIO Maccy Teja
CpeIM BCeX UCCAeayeMbIX Ipym [7].

B pesynbTate mpoBeeHHOTO HaMU UCCAEA0BaHUS Y
KPbIC BO BCEX CBETOBBIX peXHMMax OOHapYy>KEeHbl CXO-
JKM€ BO3pACTHbIE U3MEHEHUS aKTMBHOCTU MpPOTea3 B
MOKETyIOYHON XKeyiede: 10 12 Mec mpoTeoJuThde-
cKasl aKTUBHOCTb YBEJIMYHUBAJIACH, YTO COOTBETCTBYET
OKOHYaHUIO (ha3bl CTAOUIBHOIO POCTA U CBSI3aHO C He-
00XOIMMOCTBIO B TIJIACTUYECKOM Marepuasie, a 3aTeM
Ha0JIIOJAJIOCh ITOCTEINEHHOE e¢ CHMKeHue (puc. 1b).
B ycrnoBusix cBeTOBOI1 AenpuBallMiu BbIsIBJIeHa Oojee
BBICOKas aKTUBHOCTH Ttpotea3 (LD/DD — 6, 12, 18, 24
u DD/DD — 6 u 12 Mec) o cpaBHEHUIO C KOHTPOJIEM.
OHTOreHeTUYEeCKUE U3MEHEHUSI aKTUBHOCTY aMuJIa3bl
Y KPBbIC B YCJIOBUSIX JUIMTEIbHON CBETOBOIi JeIpuBa-
uu ¢ MomeHTta poxaeHus (LD/DD) 6but cXomHBI ¢
rpynmnoii LD. JloctoBepHbIe pa3nuuus MeXIy YKa3aH-
HBIMU I'pyIINaMy B aKTUBHOCTH (hepMeHTa OTMEYaIUCh
TOJIBKO B Bo3pacte 18 mec, B LD/DD oHa 6bL1a HIKe
(puc. 1c). 3HaUnTENIbHEIE HApYIIEHWS BO3PACTHOMN I1 -
HaMUKU U3MEHEHUSI aMUJIOJIUTUYECKON aKTMBHOCTHU
BBISIBJICHHI B yca0BUsIXx DD/DD — y 6- 11 24-MecsIIHBIX
KPbIC 3TOI TpYIIbl aKTUBHOCTb (hepMeHTa Obljia BbI-
e, ay 12- u 18-MecssYHbIX HUXKE, YeM Y KOHTPOJIbHBIX
XKHUBOTHBIX TeX e Bo3pacToB (puc. 1c). MiameHeHue
OOJIBIIMHCTBA MMOKa3aTelieil yKa3bIBaeT Ha 3HAYUTE]b-
Hble MeTaboJInYeCcKue NepecTPOMKU y KPbIC, HAXOAUB-
LIUXCS B TEMHOTE C MOMEHTa BHYTPUYTPOOHOTO pa3-
Butusi (DD/DD), uyTo mnoaTBepXmaroT pe3yabTaThbl
KOppeasaluoHHoro aHaimm3a — B DD/DD pexume
Ne 3
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YacTh KOPPEJISIIMOHHBIX CBSI3€ OTCYTCTBOBaA (TA0I. 2).
YBennmueHre MacChl TeJla IIPU YMEHBIIICHUY TOTpeOJie-
HUS IAIIA MOXKET SIBJISIThCS PE3YIbTaTOM HapyIlIeHUs
obmeHa yrineBonoB. B uccnegoBanmu Kang u coasr.
[17] 6B110 OOHapPYKEHO, UTO MIPU COACP>KAHNM KPBIC B
pexume DD (120 nmHeit) HaOmMIOmaloTCs CHIZKCHUE
YPOBHS MHCYJIMHA U YBEJIMYEHUE COACPKAHUSI TITIOKO-
3Bl B KPOBU I10 cpaBHeHMIO ¢ LD. B ycioBusax rurmepr-
JIMKEMUU TeYyeHb HAaYMHAET aKTUBHO CHUHTE3UPOBATh
KUPHBIE KUCIOTHI U TPUTIULEPUILI, TTApaJIeIbHO aK-
TUBUPYETCS TUMOTeHE3 B XXUPOBOM TKAHU, YTO IMIPUBO-
JIUT K YBEIMYSHUIO MACChI TeJa.

OOMeH JIMITUI0B, KaK 1 MHOTHE MTPOLIECCHI, TIPOTE-
Kalolllye B OpraHu3Me, KOOPAUHUPYETCS 1IMpPKaTHbI-
MU YacaMM, CHHXPOHU3UPYIOIINMU (DYHKIIUIO aIUTIO0-
LIUTOB, KOTOPbIE, B CBOIO O4Yepedb, CITIOCOOCTBYIOT JIM-
MOJIN3Y B TeYeHUE OUOJIOTMUECKOI HOUM U JIMTIOTeHE3y
B TeYCHME OMOJTOTMYECKOTO IHSI, TAKMM 00pa30oM, 1O/ -
JIep>XXuBaeTcs 6ajlaHC MEXIY OKMCIeHUEM JTUMUIOB U
YIJIEBOJIOB M HaKoOIIeHWeM Imioko3bl [18]. Hapyme-
HUE paGOTHI 3TUX YaCOB MOXKET MPUBOAUTH K U3MEHE-
HUSIM 3KCIpeccun (pepMEHTOB, YIaCTBYIOIINX B METa-
6onM3Me JIMIMUAOB, a TaKKe OKa3biBaTb HETraTUBHOE
BO3IeiiCTBHE HA TOMEOCTA3 KUPHBIX KUCJIOT U PETyJis-
ouIo adbcopOLMM JIMNUIOB B TedeHue cyTtok [19, 20].
B HallleM skcrnieprMeHTe BO3pacTHbIE U3MEHEHUS U~
MOJIMTUYECKOM aKTUBHOCTH B TTOMXKETYIOUHOM KeJie3e
Yy KMBOTHBIX BO BCEX 3KCIEPMMEHTAIbHBIX TpyMITax
HOCWJIM CXOXU XapakTep. TeM He MeHee y KpPbIC, CO-
JIep>KaBIIIMXCSI B TEMHOTE HE3aBUCUMO OT MOMEHTA Ha-
yajla €e BO3ICHCTBUS, aKTUBHOCTh JIMMNA3bl B 18 Mec
ObLJIa JOCTOBEPHO HILKE, YEeM Y KMBOTHBIX TOTO XK€
Bo3pacrta B pexkume LD (puc. 1d). Heobxomumo otme-
TUTh, YTO Y B3POCIILIX TPBI3YHOB IUINTEIbHAS CBETOBAsI
JIeTIpUBallvsl OKa3bIBaeT BIUSTHUE TOJBKO HA MIEPUOI U
aMILUIUTYOy TPU COXpaHEHWU PUTMUYHOCTU KoJjieba-
HUI1 9KCIPECCUN YaCOBBLIX TEHOB U TEHOB MeTab0JIn3-
ma yununos [1, 20].

CoryracHO TaHHBIM JIMTEPATYphl, 3PDEKThI BIUI-
Husa DD Ha He3penyio HUPKaaHyIo CUCTEMY I'PHI3YHOB
oo6mmpHHI [1]. BoapImMHCTBO MCCaeIOBaHUM 110 TaH-
HOIl TeMaTUKe IIOCBSIIEHO U3YyYECHUIO Pa3BUTHUS
CTPYKTYP TOJJOBHOTO MO3Ta Y (DU3UOJIOTUU TTIOBEICHUS
[21—24]. Joka3aHo, uTo Bo3aeicTBre DD kak Bo Bpe-
MSI SMOPUOHAJIBHOTO PA3BUTHSI, TAK U C MOMEHTA POXK-
JIIeHWsI MPUBOIUT K CHIMDKEHUIO HeiiporeHe3a 1 4ucia
HEMPOHOB, OTBETCTBEHHbIX 34 CBSI3b MEXIY OCIIVJLISI -
Topamu CX{, ¢ mocaemyiolieil JeCMHXpOHU3AINCH
PUTMOB CUHTE3a psia TOPMOHOB (HEUPOIENTUALI U
KOPTUKOCTEPOH), Pa3BUTHUEM AEIPECCUBHO-TIOT00HO-
ro MOBEACHUS U CHMXXEHUEM ITPOCTPAHCTBEHHO Ta-
matu [1, 3, 21, 22]. B pe3ynbrate OlIeHKH TICUXO3MO-
LIMOHAJIBHOTO COCTOSIHUSI KPBIC M3 HAIEro 3KCIepU-
MeHTa [25] BBISIBIIEHO, UTO CBETOBasl ACTIPUBAIIUS
(rpynmet LD/DD u DD/DD) BeI3biBaia yBeJIMUE€HUE
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YPOBHS TPEBOXXHOCTU MO CPABHEHUIO C KOHTPOJIbHBI-
MU XUBOTHBIMU, TIPU 3TOM KPBICHI, MaTepU KOTOPbIX
colepXaJlUCh B YCJIIOBUSIX TEMHOThI B Mepuoj OGepe-
MeHHocTH (rpynina DD/DD), uyBcTBOBaJIU ce0s1 KOM-
¢dopTHee, U ypOBEHb UX TPEBOKHOCTH ObLIT HUXE, YEM
y kpbic B LD/DD ycnoBusix ocBenieHust. O6 3TOM CBU-
NIeTeJIbCTBYIOT 0o0Jjlee HU3KME 3HAYEeHUS KOJMUYECTBa
peakuuii ppu3nHTA M aKTOB JedeKaluii y KphIC B
DD/DD rpymiie o cpaBHeHuio ¢ LD/DD. BepositHo,
otMeueHHbIe 3PdexkTe DD/DD Ha noBeneHne KpbIC
CBSI3aHBI ¢ OoJiee NIUTENIbHBIM BO3IEHCTBUEM TEMHO-
Thl U Pa3BUTUEM KOMIIEHCATOPHBIX peakuuii [25].
Onupasicb Ha 3TU JaHHbIE, MOXHO TIPEANOJOXUTh,
yTo Kpbickl B LD/DD ycnoBusix 6b11u 60Jiee CTpecco-
YyBCTBUTEbHBI. PaHee Moka3aHO, 4TO BO3JEHCTBHUE
DD na mbiueit (C57BL/6J) Ha paHHUX 3Tamnax MmocT-
HaTajbHOro oHToreHesa (10 mHei) TpUBOAMIIO K IIO-
BBILIEHUIO DKCTTPECCUY TTIIOKOKOPTUKOUIHOTO pelien-
TOopa B TapaBEeHTPUKYISIPHOM SIpe Trurotajiamyca,
YTO, B CBOIO OYEpe/b, BbI3BIBAJIO POCT YPOBHS aKTHB-
HOCTU TUIioTajamMo-rurnodu3apHO-HaAIOYEYHUKOBOMN
CHCTEMBI [26], KOTOpast SIBJISETCS KJIIOYEBBIM PEryJisi-
TOPOM CTPECCOBOU peakiiuu. ABTOPbI MPEAIOJaraorT,
YTO CBETOBbIE YCIIOBUSI, KOTOPBIM MbIIb ITOJBEPraeTcs
B TE€UEHUE MEPBBIX TPEX NMOCTHATATIbHBIX HEAENb (KPU-
TUYECKUX), OKa3bIBAaIOT JOJIFTOCPOYHOE BJIMSIHUE Ha
LIMpKaJHble PUTMbI T'MIOTajaMO-TUIIOMU3apHO-HAI-
MOYEYHUKOBOI cucTeMBbl [24, 26], TaK KaK y MBILIEH,
BbIpalieHHbIX B DD pexume (o 21 gHs, moToM nepe-
MecTuJii B pexkum LD), HaGaogaauch NOBBILLICHHAS
KOHIIEHTpalMsl KOPTUKOCTEPOHA B IJIa3ME€ M BBICO-
KWIA ypOBEHBb TPEBOXHOCTHU Ha O0Jiee MO3IHUX dTarnax
oHToreHe3a. Cxoxue AaHHbIe ObUIM MOJYy4YeHBbl Ha
B3POCJIBIX KpbICaX — CO/lepKaHUe XKUBOTHBIX B YCJIO-
BUsX DD npuBoanIO K pOCTY YPOBHSI KOPTUKOCTEPO-
Ha B KpoBH [3]. [lnuTenbHOE BO3IeliCTBUE IIIOKOKOP-
TUKOWJIOB BBI3bIBAET pPa3JIMUHbIE META0OJIMYECKUE
HapylieHUss ooMeHa BeutecTB [27]. Tak, Hanpumep,
OCTpbI€ TICUXOT€HHbIE MJM CHUCTEMHBIE CTPECCODPDI
MPUBOASIT K OBICTPOMY CHUKEHHIO MTOTPEOJICHUS TTH -
W U TIOC/IEAYIOlEMY MCTOIIEHUIO 3alacoB IuUTa-
TeJIbHBIX BellecTB y Kpbic [28, 29]. [Ipu a3TOM XUBOT-
HbIE TePSIOT Maccy TeJia 3a CUEeT UCIIOJIb30BaHUS IMUTAa-
TeJIbHBIX BEIIECTB HE U3 XKMPOBOI TKaHU, a U3 IPYTUX
opraHos [29]. MeTabon4ecKku y 3TUX KPbIC HapylIeHa
peryJsiiusi oOMeHa YrieBOAOB, YTO SIBJISIETCSI pAHHUM
MMPU3HAKOM PE3UCTEHTHOCTU K MHCyIuHy [27]. Bo3-
MOXKHO, UMEHHO IT03TOMY B HalllEM UCCJIEIOBAHUN MBI
OOHapyXuau pasnuuus mexay rpynmamMu LD/DD u
DD/DD no macce tena u notpebjeHuIo kopMa (puc. 1,
Tabmn. 1).

Takum obpa3zom, comaepkaHUE KPbIC B YCITOBUSIX
CBETOBOI IeMpUBalLIMU KaK B MEPUO] dIMOPUOHATBHO-
ro pa3BUTHUS, TaK U C MOMEHTA POXAEHWS MTPUBOINUIIO
K M3MEHEHWIO MU3YYEHHBIX TokKa3aTeseil. ¥ KpbiC B
Ne 3
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LD/DD pexunme oTMedeHbI O0oyice HU3KHAE 3HAYSHUSI
Macchl Tesia (Bo3pact 3, 18 Mec), moTpebJieHusT KopMa
U Boabl (12 Mec), aKTUBHOCTM aMuJja3bl U JIUIA3bl
(18 mec) u 6o1ee BEICOKAsI aKTUBHOCTD IIPOTEa3 MOCIe
OKOHYaHMUS cTaauu cTtadbuiabHoro pocra (12, 18 wu
24 Mec) MO CpaBHEHUIO C KOHTPOJbHBIMU XUBOTHbI-
mu. B DD/DD ycinoBusax y >KNBOTHBIX BBISIBJICHBI MU -
HUMaJIbHbIE€ 3HAYE€HUS TTOTPEOIEHUS] KOPMa U BOMbI U
yBeJIMYeHHas Macca TeJjia B Bo3pacre 12 u 18 Mec, a Tak-
Ke MaKCHMMaJlbHas aKTUBHOCTh aMuiaskl (1 u 6 mec) u
Oosiee BbicOKasg oOIllasg MPOTEOJUTHUYECKAs aKTUB-
HOCTb B MepUoN cTabmiIbHOrO pocTa (6 m 12 Mec) 1o
cpaBHeHnto ¢ LD. IloxydeHHBIE pe3yibTaThl CBUIIE-
TEJIbCTBYIOT O 3HAYUTEJIbHBIX META00IUYECKUX Tepe-
CTpoiiKax y )KUBOTHBIX B YCJIOBUSIX CBETOBOI IeTTpUBa-
LIMU U JTOTIOJHSIOT UMEIOIIIMECs] CBEAEHUS O TOM, UTO
HapyllleH1e [IUPKAJHOTO PUTMA CEKPELIMU MEJIaTOHU -
Ha B Mepuoa 6epeMeHHOCTU U B paHHEM MOCTHATAIb-
HOM OHTOT€He3€ MOXET MPUBECTU K HETATUBHBIM MO-
CJIEICTBUSIM U MPOSIBUTHCS Ha O6oJiee MO3IHUX CPOKaAX
pasButus [9, 10].

COBJIIOJEHUE 5TUYECKUX CTAHIAPTOB

HccnenoBaHus TpOBOIWIKMCH B IIOJTHOM COOTBETCTBUY C
PyKOBOICTBOM MO COEPKAHUIO U YXOy 3a TAOOpaTOPHBIMU
KWBOTHBIMM M MpaBWIaMM Haljexallell jgadopaTopHOI
npaktuku (rpukaz M3 P® ot 01.04.2016 r., No 199H).
Bce nponenypsl Ha XMBOTHBIX OBLIM OMOOpEHBI He3aBU-
cuMbiM KomuteroMm mo 6mostuke MHCTUTYTA OMOJIOTUNA
Kapenbsckoro Hayunoro neHrpa PAH (nmpotokon Ne 10 ot
03 okTs16pst 2016 T1.) B cooTBeTCTBUU ¢ JIMpEKTUBOIM
2010/63/EC EBpormneiickoro napiaMeHTa.

Hacrosimas craThst He COOEepKUT KaKUX-JIM0O MCCIEH0-
BaHMI C yJacTHeM JIoAeii B Ka4eCTBE 0OBEKTOB MCCIIeI0Ba-
HUIA.

NCTOYHUKN OPMUHAHCUPOBAHUA

duHaHcoBOe obecnieueHUe NCCAeNOBAHU OCYIIEeCTBIIS -
JIOCh U3 CPEACTB (hemepabHOTrO GIOMKeTa Ha BBITTOJTHEHUE
rocyaapcTBeHHOTo 3amaHust KaperbcKoro HaydHOTo LIeHTpa
PAH (FMEN-2022-0003).

KOH®JIMKT MHTEPECOB

ABTOpPBI JE€KJIapUPYIOT OTCYTCTBUE SIBHBIX U ITOTEHLM-
aJIbHBIX KOH(MJIMKTOB MHTEPECOB, CBSI3aHHBIX C ITyOJIMKAIIH -
el JaHHOM CTaThU.
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BJIIATOJAPHOCTHA
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LONG-TERM LIGHT DEPRIVATION AFFECTS DIGESTIVE FUNCTION
IN RATS DURING ONTOGENY

E. P. Antonova®*, A. V. Morozov®, V. A. Ilyukha“,
E. A. Khizhkin*?, and S. N. Kalinina®?*

4 [nstitute of Biology of the Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk, Russia
b Petrozavodsk State University, Petrozavodsk, Russia
*e-mail: antonova88ep @mail.ru

The effects of light deprivation on age-related changes in body weight, food and water intake, as well as the ac-
tivity of digestive enzymes in pancreatic tissues of male rats was studied. Animals were divided into three groups:
the first was in standard light conditions (12 h light/12 h dark, control, LD), the second was kept under condi-
tions of long-term light deprivation from the moment of birth (LD/DD), and the third — from the prenatal pe-
riod (DD/DD). Prolonged keeping of rats under conditions of light deprivation led to disruption of the age-as-
sociated dynamics of the studied parameters, at the same time, the detected changes in response to a specific light
condition differed depending on the stage of ontogenesis at which its exposure began. Thus, body mass (age 3 and
18 months) and food and water intake (12 months), amylase and lipase activities (18 months) were lower, and
protease activities after the end of the stable growth stage (12, 18 and 24 months) were higher in LD/DD-rats
than in LD-rats. Significant changes in the studied parameters were observed under DD/DD conditions in
12-month-old and 18-month-old rats — body mass was the largest, and food and water intake were the lowest
compared to LD and LD/DD. In addition, the maximum amylase activity (1 and 6 months) among the studied
groups and the higher values of total proteolytic activity during the period of stable growth (6 and 12 months)
were found in DD/DD-rats compared to controls. Thus, our results indicate that light deprivation disrupts the
ontogenetic development program of the digestive system of mammals.

Keywords: ontogenesis, body mass, total proteolytic activity, amylase, lipase, light deprivation
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