9KcnepumeHma/szaﬂ Uu Kiurudeckas d)apMaKO/lOZuﬂ

2022 Tom 85 Ne3 C. 3-7

PAPMAKOJIOTUA XKEJIYAOYHO-KUITEYHOI'O TPAKTA

DOI: 10.30906/0869-2092-2022-85-3-3-7

MENATOHUH KAK PEMNYNATOP AKTUBHOCTU NMULWLEBAPUTEIbHbLIX
®EPMEHTOB Y CUPUACKOIO XOMSIKA (Mesocricetus auratus) —

POJIb BA30OBOI'O CBETOBOIO PEXXUMA

E. N. AutoHoBa'!’, B. A. Unioxa', A. B. Mopo3os'

[IpoBeneno uccnenosanue BiausHus (oronepuoanyeckux ycnosuii Ceepa (r. Ilerposa-
BOJICK) ¥ 9K30T€HHOI'0 MEJIATOHWHA Ha aKTHBHOCTD IHIIEBAPUTENLHBIX ()EPMEHTOB B MOJIKE-
JIYIOYHOM Kese3e ¥ TOHKOM KHUILIEYHHUKE Y CaMOK CUpHICKoro xoMsika (Mesocricetus auratus
Waterhouse, 1839). JKuBoTtHbie Ol paszenensl Ha 2 rpynmnbl: LD (12 4 cBet/12 9 TemMHO-
Ta) 1 NL (CHImKEHHE TPOIOIDKUTEILHOCTH CBETOBOM (a3bl aHs oT 19:36/4:24 no 12/12, xa-
paxtepHoe ais PecnyOnuku Kapenust B mepuon ¢ 25 utons o 25 cenrsiops). Kaxnas rpymnmna
ObuTa TofeNeHa Ha 2 MOATPYMIBI: XOMSKHM 1 moxrpymisl (Iane6o) Holydaad MUTHEBYIO
Bony 6e3 menaronuna (LD, NL), 2 — na Houb MenatonuH (90 cyt no 100 mxr) (LD + mel,
NL + mel). AKTUBHOCTh aMmiIa3bl B IODKETYJOYHOW Kejle3e M TOHKOM KHUIIEYHHKE Yy
NL-xHBOTHBIX CHIKasach B cpetHeM Ha 30 % (p < 0,05) o cpaBHeHuto ¢ LD-)XKHBOTHBIMH.
HamporuB, npoTeonuTHyecKass ¥ JUIOIUTHIECKass aKTHBHOCTH B TIOJDKEITYIOYHOH JKele3e
xomsikoB B NL-pexxume Obutn Boimie Ha 50 % (p < 0,05), yeM y KOHTPOJBHBIX KMBOTHBIX.
DK30TreHHBIH MEJIATOHUH HOPMAJIU30BaJl (DEPMEHTATHBHYIO aKTUBHOCTh B CBETOBBIX YCIIOBH-
sx Cesepa: y »kuBOTHbIX NL + mel oOHapyXeHO yBeIMUEHUE aKTUBHOCTU aMHJIa3bl B U3Y-
YEHHBIX OpraHax, a TaKkKe CHW)KEHHE aKTUBHOCTH IIPOTea3 B IOKEIYJIOYHOM sKene3e 10
snaueruii LD. ITpu 3Tom B rpymnme LD + mel oTMeueHO MaKCHMATbHOE CPETH BCEX IKCIICPH-
MEHTAJIBHBIX TPYII YBEJIMYECHIE aKTUBHOCTEH aMUIIa3bl U IPOTea3 B OMKEMYJOUHOI xKele-
3€ K KOHILY dKcIiepuMeHTa. TakuM 00pa3oM, BO3IEHCTBHE MEJIATOHIHA HA MCCIIeyeMblIe T1a-
paMeTphl 3aBUCETIO0 OT CBETOBOTO PEXKHMA.

KiioueBble c10Ba: OHOIOrHYECKUC PUTMBI; MEJIATOHUH; CBETOBON PeKUM; (hEPMEHTHI; ITH-

IeBapuTeiIbHasA CUCTEMA; XOMSKHU.

[IpakTHyeckn Bce KHUBBIE OPTaHM3MbI BOCHPHHAMAIOT
MIPUPOAHBIE LIUKJIbI CBET-TEMHOTA B BU/I€ CYTOUYHBIX (ILIUP-
KaaHbIX, ]_II/IpKaIII/IaHHI)IX) 6I/IOJ'IOFI/ILIGCKI/IX PUTMOB C IJIU-
TENFHOCTHIO IEPHOIa OKOJIO 24 4. Y MIIEKOINHUTAIOIINX HH-
(opMamys O CBETOBBIX YCIOBHSIX OKpYXAIOLICH Cperbl
(UKCHPYETCS CBETOTYBCTBUTEILHBIMI HEPBHBIMH KIICTKA-
MU CCETHATKM I71a3a U MOCTYyHNacT B LICHTPAJIbHbIC UPKaA/-
HBIE OMOJIOTHYECKHE YaChl — CyNPaxua3MaTHIeCKIe sIapa
nepeaHel yactu runotanamyca [9]. Heiiponsl cynpaxuas-
MaTWYEeCKOro sJpa MOCBUIAIOT JIN0O HWHTHOHMPYIONIHE
(cBer), MO0 CTUMYIUPYIOLIUE (TEMHOTA) CUTHAJIBI B TH-
HeanbHy0 xene3y (I10K), koTopas, B cBOIO odepenn, ocy-
MIECTBIISICT MOIYJIUPYIONINE BIHSHUS Ha (DU3HOIOTHYEC-
CKHEC CHUCTEMbI IOCPEACTBOM CBOMX T'OPMOHOB, OOHUM H3
KOTOPBIX siBIIsieTcsl MenatoHuH [12]. Putm cunTe3a mena-
ToHnHa B IIDK mMmeeT BBICOKOAMIUIMTYAHBIN XapakTep:
CBET OKa3bIBaCT MHTUOWpYIOIIEe, a TEMHOTa, HAIPOTHB,
CTUMYJHUPYIOLIEE BIMSHUE HA MPOAYKIUIO ATOT0 TOPMOHA
[9]. B oprannsme MIEKOMUTAIOUINX ITPUCYTCTBYET U DKCT-

! WuctutyT 6uonornu KapHI[ PAH, ®UL] “Kapenbckuii HayqHBII
uentp PAH”, Poccus, 185910, IlerposaBonck, yiu. Ilymkunckas,
o 11,

* e-mail: antonova88ep@mail.ru

© 2022 Konjexktus aBTOpOB

panuHea bHBIN MElIaTOHHH, BepadaTeiBaeMblii BHe [DK. B
kemypouHo-kumednoMm Tpakte (OKKT) mpomyuumpyercst B
400 pa3 6ounblie MenaToHuHa, yeM B DK [14], ognako ero
BKJIaJ B 00BEM IHPKYJIUPYIOIIET0 B KPOBH MEIATOHHHA
HEBEJHK, Tak Kak okosno 90 % ropMoHa, MOCTYHAIOIIETo
n3 JXKKT B moprajibHyr0 BeHy, METaOOIU3UPYETCS YKE Ha
MIEPBOM TTaccake yepes meveHs [14].

Hapyienne cyTo4HON HUKIMYHOCTH CHHTE3a MeJaro-
HUHA, HAIIPUMEP, TIPU BO3ACUCTBUH CBETA HOYBIO (CBETO-
BOC 3arpsi3HEHHE, “TIONISAPHBIM JCHL” WM “‘Oenble HOYH
Ha CeBepe), Kak MPaBUIIO, IIPUBOJNT K HAPYIICHUIO (QyHK-
LIMOHUPOBaHUA opraHoB u cucreM [1, 13]. Dto ces3ano ¢
TEM, YTO, HE3aBUCHMO OT MECTa CHHTE3d, MEJaTOHHH
BJIMSCT Ha THINEBAPUTEIbHYIO (DYHKIIHIO, yTHETAs TEpH-
CTaNbTUYECKUE ABWKCHUS KUIIeyHHUKa [6, 14] u perynu-
pysl aKTUBHOCTH MHUIIEBAPUTEIBHBIX (epMeHTOB [2, 6, 7].
HecMoTpst Ha MHOTOYHCIICHHBIE UCCIIEI0BAHUS IO IPUMe-
HEHMIO MenaroHuHa [4 — 8, 12 — 14], cymecTByIoT Jullb
(hparMeHTapHbIC CBEJCHUsI 00 y4acTHH 3TOrO TOPMOHA B
ajanTallyd IUILEBApUTEIbHON CHCTEMBl MIIEKOIHUTAI0-
mux k ycsoBusim Cesepa [10]. B cBsi3u ¢ aTum, 1enbio Ha-
CTOSIILIETO MCCIIE0BAaHMs ObLJIO M3yYeHHE BIMAHUS Mella-
TOHHWHA HAa aKTUBHOCTbH MUILEBAPUTEILHBIX (EPMEHTOB B



MOJDKEITYOYHOM JKeJe3¢ U TOHKOM KHIIEYHHKE Y CaMOK
cupuiickoro xomsika (Mesocricetus auratus Waterhouse,
1839) B ycnoBHAX PETYISIPHO YEPEILYIOIIEroCsl CBETOBOIO
peXrMa, a TakKe COKpALIAIoUIEerocst CBETOBOro aHsA. Mo-
JIeJIMPOBAIUCE CBeTOBBIE ycioBusi CeBepo-3amaga Poc-
cuu, xapaktepuble ais Pecryonuku Kapenus, r. [lerpo3a-
BOJICK B TIEPUOJT C JIETHETO COJHIICCTOSHUS (25 UIOHS) 110
OCEHHEro paBHOJEHCTBUS (25 cenTs0ps) (NL): cHIkeHHe
MIPOIOJKUTENILHOCTA cBeTOBOM (azbl nHSA oT “19:36 u
cBet/4:24 4 remHoTa” 110 “12 9 cBet/12 4 TemHoTa”’). BBI-
00p oObeKTa HuccieaoBaHusl OblT 00yCIIOBIIEH 0COOEHHO-
crsimMu Ouosoruu M. auratus. IBOIIOIMMOHHOE (POPMHUPO-
BaHue M. quratus KaK BUJa MPOUCXOAMUIIO B CBETOBBIX yC-
JIOBUAX, 3HAYUTEIHHO OTJIMYAIOLIUXCS OT TakoBbIX Ha Ce-
BEpe, UTO JIeNaeT BO3MOXHBIM OLIGHUTH BO3/IEHCTBHE
“akcTpemanbHOro” horoneprona NL B MOJIEIBHBIX IKCIIE-
pUMEHTAaX.

METOAbl NCCIIEOOBAHUA

HccnenoBanus BBINOMHEHBI Ha HAayvyHOM O0OpYyIOBa-
HuH LleHTpa KOJUIEKTUBHOTO M0JIb30BaHus DenepanbHOro
HCClleloBaTeNIbckoro  IeHtpa  “Kapenbckuil  HaydHBIH
ueHtp Poccuiickoii akageMun HayK~ ¢ COONIIONEHUEM MEX-
IyHaponHbelx — npuHuMnoB  JlupextuBsl  EBpocorosa
2010/63/EU o TyMaHHOM OTHOILICHUU K KHBOTHBIM U IIpa-
BUJI TIPOBEJEHUS pabOT ¢ UCIOJIB30BAHUEM 3KCIIEPHUMEH-
TaJIbHBIX )KUBOTHBIX. OIBITH IPOBOAMIUCH HA CAMKaX CH-
puiickoro xomska (n = 80, Bo3pact 6,5 Mec), MOJTy4YeHHBIX
U3 MUTOMHUKA JJabopatopHbIX kuBOTHEIX OO0 “Kponlu-
¢$o” (P®, MockoBckas 00nacTh). Beex KHUBOTHBIX conep-
JKaJly B CTaHJApTHBIX IOMeIeHusX BuBapus IlerposzaBon-
ckoro rocynapcrseHHoro yuusepcurera (IlerplV, r. Iler-
PO3aBOJICK) IUIOMIAIBI0 25 M? B MHIMBHIYAIbHBIX KIETKAX
pasmepom 42 x 26 x 18,5 cm npu temmeparype 23 £ 1 °C
M BJIAXHOCTH B Auamna3zoHe oT 45 jpo 55 %, B KauecTBe
MOJICTWIOYHOTO Marepuaja HCIOIb30BaId IPEBECHYIO
CTPYKKY. XOMSKH ITOJIy4aId CTaHIapTHBIM TOTOBBIH J1a00-
paropubiii kopMm (P®, 3A0 “TocHeHCKHII KOMOHKOPMO-
Bblif 3aBox”, TOCT P50258-92) u ¢puiasTpoBaHHYIO BOJIO-
MIPOBOJIHYIO BOAy Oe3 orpanuueHuii. B Bo3pacte 6,5 mec
JKUBOTHBIE OBUIM pa3/ieieHbl Ha 2 TPYIIIBI U TOMEIIECHBI B
YCIIOBHSI CTaHAAPTHOTO PETYIAPHO YepeTyIOLEerocs ocBe-
menns “12 g ceet/12 4 Temuora” (LD) mnm ocpereHwus,
xapakrepHoro mius Pecryonmuku Kapemus, r. Ilerpo3sa-
BOJICK B TIEpUOJ JICTHETO CONHIECTOSHUS — “19:36 9
cBer/4:24 4 temnora” (NL). Ilpu skcneprMeHTaIbHOM
MOZICIHPOBAHUH (POTOTIEPHOIMICCKHX ycinoBuid T. [leTpo-
3aBOJICKA MPOBOAMIIM €KEIHEBHOE M3MEHEHHE CBETOBOTO
pexxuma. McciienoBanue MpOBOAMIIM C NEpUOAA JIETHErO
comuiecrosiuust 25 mronsa (NL, 19:36 u cBet/4:24 4 Tem-
HOTa) J0 MEepHoja OCEHHEr0 PaBHOJAEHCTBUS — 25 CeH-
10ps (NL, 12 u cBe1/12 4y TeMHOTa) (YMEHBILIEHHE CBETO-
BOW (pa3bl CyTOUHOTO IHKIa). K KOHITy SKCIIepUMeHTa CBe-
ToBBIe pesknMbl LD 1 NL MOJHOCTBIO COOTBETCTBOBAIN
JIpyT APYTY Kak IO MPOIOJDKUTEIBHOCTU JIHA, TaKk U IO
BpeMeHU Havaja cBeroBoil (asbl. [locie amanTammu K
CBETOBBIM pexxuMaM (14 cyT) SKCIIepUMEHTANIbHBIE TPYII-

E. II. AuToHOBa M ap.

bl OBLIM pa3/ieIeHbl Ha MOATrPYIIHI (B KaKI0H 10 8): X0-
MsKH 1-if moxrpynmsl (rurare0o0) MONTydYann MUTHEBYIO
BOIy 0€3 MellaToHWHa, 2-i1 — 5 pa3 B HEAEIIO C MUTHEBOU
BOZI0i B HOUHOE BpeMs MenaToHuH (100 MKT Ha )KHBOTHOE
B Teuenue 3 mec (90 nnueit)) (LD + mel, NL + mel).

Menaronun (Sigma-Aldrich, CILIA), pacTtBopeHHbI B
3TaHolle, J00ABISUIM B MUTHEBYIO BOJY B KOHICHTPAIMU
10 Mr/n, KoHeYHass KOHIIEHTPALHWs ATaHOJNA COCTABILSUIA
<0,01 % nuia Becex dKCIEpUMEHTANbHBIX Ipynil. Ceexue
pacTBOPEI TOTOBUIIM 2 pa3a B HEJIGNIO: B BeUepHEE BpEMs B
KJIETKH yCTaHABIMBAIN MOKPHITHIE aJIOMHHUEBON (HOIb-
ro#t mowiku (o 10 M1 pacTBopa Ha KUBOTHOE). B cpen-
HEM XOMSKHU BbIMMBaind okoysio 10— 15 Ma Boawl B JEHD,
npu 3ToM 95 % OoT 3TOro 00IIET0 CYyTOYHOTO KOJIMYECTBa
MOTPeOISIOCH B HOYHOE BPEMsI, TAKIM 00pa3oM, HCIIONb-
3yemast 103a MejlaToHuHa coctapiisiia 100 MKT MenaToHu-
Ha B JICHb Ha )XWBOTHOE. BBIOOp TaHHOU 103bI Tipenapara
OCYIIECTBIISTM COIVIACHO pe3yibTaraM HCCeOBaHUS Ha
CUPUHCKUX XOMsAKax [S5]: noOaBieHHe MeNaTOHWHA B
MHUTHEBYIO BOIY CHPUICKHM XOMSKaM B HOYHOE BpeMs B
KOHIIEHTpanuu oT 10 MI/1 OpUBOAMIO K POCTY YpPOBHS
ATOTO TOPMOHA B KPOBH.

ITocnie nByxHeneNbHON aJanTally K CBETOBBIM PEXHU-
Mam (noarpynmsl: LD (12/12) u NL (19:36/4:24)), yepe3
omuH (LD, LD + mel, NL (18/6) u NL + mel) u 3 mec (LD,
LD + mel, NL (12/12) u NL + mel) sxciepuMeHTa KUBOT-
HBIX JEKAIMTHPOBAIN W OTOMpany oOpasmbl TKaHEeH Moa-
JKEITyIOYHON JKelle3bl M TOHKOIO KHIIEYHHKa (TPOKCH-
MaJIBHBINA OTZEN) JUIS TOCIEeIYFOIIEro aHanu3a. J{is onen-
ku pepmentHoro craryca XKKT crekrpodoromerprdaecku
[10] ompenensiniu akTUBHOCTH CIEAYIONIMX (HEPMEHTOB:
aMHJIa3bl, JIMMA3bl U OOMIYI0 MPOTCONUTHICCKYIO aKTHB-
HocTh (OITA) — B MOKEITYJOYHOM JKelle3e U MPOKCH-
MajpbHOW yacTu ToHKOM kumku. OITA ompenensiu 1o
OPUPOCTY THUPO3UHA IIPH TUIPOITU3E TEMOIIIOOHHA, aMHJIa-
36l — MO0 YOBUIM Kpaxmalla, a JIM[a3bl — [0 MPUPOCTY
DIMIEpUHA TIPU THAPOJHM3E TPHOYTHpHHA. AKTHBHOCTBH
(hepMeHTOB BBIpaXKaJId B MKMOJIb IPOAYKTOB THIPOJIH3a
(mns amMma3pl — B MI Kpaxmasia), oOpas3yrolmxcs 3a
1 MuH B pacyere Ha | T CbIpOii TKaHH.

ITonmyuennble qaHHBIC 00pabATHIBAIM OOIICTPUHATHIMU
CTaTHCTHYECKIMH METONAMHM, HCIIONB3ys MaKeTHl IpO-
rpamMm MS Excel u Statgraphics. CpaBHeHUE IPOBOIMIHN C
MpUMEHEHHEeM Hemnapamerpuieckoro U-kpurepust Bui-
KOKCOHa — MaHHa — YuTHH. CTaTUCTUYECKU 3HAYMMBI-
MU cunTai Iy paznuaus mnpu p < 0,05.

PE3YINbTATbI U UX OBCYXOEHUE

Copnepxanne )UBOTHBIX B NL-pexxume okazayo 3Hauu-
TEJNBHOE BIMSHUE Ha aKTUBHOCTH ammJiia3sl (puc. 1). Panee
HaMM OBUIO TIOKa3aHO, YTO aKTHBHOCTL OL-aMHUJIa3bl B ChI-
BOPOTKE KPOBH OblIa Bhlle y NL-KUBOTHBIX IO CpaBHE-
Huto ¢ LD [3]. Ognako mpu uCCIIeIOBaHUN aKTUBHOCTH
JlaHHOTO (bepMeHTa B OpraHax HaOJIIOIanach MPOTUBOIIO-
JIOKHASl KapTHHA — aMWIOJIUTHUYECKash aKTUBHOCTH ¥
NL-oco0eli B OKeTyI0uHOM jKene3e U TOHKOM KHIIeY-
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HUKE Oblla JOCTOBEPHO HIKe, yeM Yy LD-KHBOTHBIX
(puc. 1).

CxXonHbI€ pe3ynbTaThl M0 BIUSHHUIO CBETOBOTO PEXHUMa
Kapenuu Ha akTUBHOCTh aMMIIa3bl B OpraHax KpbIC ObLIM
nony4ensl panee [10], Tak, y NL-xuBoTHBIX B 6 Mec (OK-
Ts10pb) HAONIONANOCH CHU)KCHHE aKTHBHOCTU aMIJIa3bl B
MOJKEITY0UHOM KeJie3e M B TOHKOM KHUILIEYHHKE 0 CpaB-
HEHHIO ¢ KOHTposieM. BO3MOXKHO, 3TO CBA3aHO C TEM, YTO B
JeTHe-oceHHui nepuoj; Ha CeBepe HAOMIONASTCsl pe3Koe
u3MeHeHHe (DOTOMEPUONUICCKUX YCIOBUMA. Tak, Hampu-
Mep, 3a 3 Mec (¢ nepuoja JETHEro COJHUECTOSIHUSA 10 AHS
OCEHHETr0 PaBHOJEHCTBHUS) MPOIODKUTENILHOCTh CBETIION
(a3bl cyTok cokpanraercss Ha 7 4. [lomoOHOe n3MeHeHne
CBETOBBIX YCJIOBUH HECBOWCTBEHHO JUIsl BHJIOB (B TOM
9HCIIe ISl YeIOoBeKa), c(QOPMHUPOBABIIMXCS B YCIOBHUIX
CTaHJAPTHO PETYISIPHO 4Yepeayromerocss pexuma 124
neHb/12 94 HOYb, U MOYKET IPUBOIUTH K pa30alaHCUPOBKE
(bU3MOTIOrMYECKUX MPOIIECCOB B OPraHU3Me U CBETOBOMY
JecuHXpoHo3y. Kak npaBuiio, nociaeacTBUsIMHU COOEB IIUp-
KaJMaHHBIX PUTMOB Y YeJIOBEKa SBJISETCS OXKUPEHUE, CHU-
JKEHHE YMCTBEHHOW M (pu3nueckoil paboTocrnocobHOCTH,
WHCOMHHUS, AETpeccrs U HapylleHUE IUIIEeBapPUTEIbHON
¢bynkumu [1, 2, 13].

[Ipobnema necHHXpOHO3a Upe3BbIYaiHO aKTyasbHa IS
paiioHoB CeBepa, 0COOEHHO AJI1 HEKOPEHHOTO HaCeNeHHUS,
MOATOMY ITOWCK IPENApaToB Uil KOPPEKIHH (PUIHOIOTH-
YECKOTO COCTOSIHUS B MEPUOJ] CMELICHUSI CE30HHBIX OHO-
JIOTUYECKUX PUTMOB SBJIAETCS IEpCIEeKTUBHBIM. PaHee
OBLIO MMOKA3aHO, YTO HAPYIICHUE CyTOYHOW HUKINIHOCTH
cunte3a MenaroHnHa DK crocoOHO M3MeHATh Bo3pac-
THYIO JIUHAMUKY aKTUBHOCTH IHIICBAPUTEIBHBIX (ep-
MEHTOB B KJIETKaX MMOHKEITYIOYHOM kKeJe3bl U TOHKOTO KH-
meyHuka kpoic [8, 10]. B Haiem skcniepuMeHTe, B LeNsIX
HUBEJIHPOBAHUS d(PPEKTOB MEPHOIA PE3KOTO CHUKCHHUS
MIPOIOJKUTEIIBHOCTH CBETIION (ha3bl cyTok B NL, xoMsikam
nob6apisumi Menaronud (NL + mel). [Ipumenenne menaro-
HUHA OKa3aJl0 3HAYMTEIbHOE BIMSHUE HA aMHJIOJIUTHYE-
CKYI0 aKTUBHOCTb, @ IMEHHO — I10CJIe 3 MEC IPUMEHEHHUS
mpernapara MeJIaToHMHa Kak B rpymmne LD + mel, Tak u B
NL + mel BBISIBICHO yBeINYCHHE aKTUBHOCTH aMUJIA3bI B
MOJUKEITyIOYHON Kejle3e Mo cpaBHeHMIO ¢ LD- wu
NL-rpynnamu cootBeTcTBeHHO (puc. 1). B ToHKOM Ku-
LIEYHUKE BBEJCHHUE TOPMOHA MPUBOJMIO K POCTY aKTHB-
HOCTU amuJa3bl B rpymme NL + mel u CHUKEHHIO aKTHB-
Hoctu (epmenTa B rpynne LD + mel. B skcnepumenTax
Ha KpBICax Takke ObUI0 00HAPYIKEHO J10303aBHCUMOE YBE-
JIMYEHUE aKTUBHOCTH OL-aMHJIa3bl B CHIBOPOTKE KPOBH IIPH
BBEJICHUH 3K30T'€HHOTO MellaToHMHa [6, 7]. I3BecTHO, 4TO
MEJaTOHUH, JAEUCTBYs uepe3 cBsizaHHble ¢ MTI1- u
MT2-penentopamu CUTHAJIbHbBIE IyTH, PETYINPYET (PyHK-
LU0 MODKETYJOYHOM JKene3bl, BIUsAs Ha OMOCHHTE3 Kak
[JIFOKaroHa, Tak W MHCyauHa [7, 14]. MexaHu3m Takoro
JIeHCTBUS 3aKIIIOYaeTCsl B aKTHBALMU JHTEPONAaHKpeaTH-
4ecKkoro peduiekca M MOBBIIICHUH CEKPEIUU XOJCLUCTO-
KuHUHa [6, 7]. HeoOxonumo ormeTuts, yto B LD-rpynme
(nmnaue60) aKkTUBHOCTbh aMUJIa3bl B IOKETYIOYHOH Kee-
3€ ¥ TOHKOM KHILIEYHHUKE YBEJIHMYUBAJIACh B TEUCHUE IKCIIe-
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[ LD —o-LD+mel —e—NL — NL+mel |

Puc. 1. AKTHBHOCTh aMHJIa3bl B TOKEIYIOYHOU >xene3e (a) u
TOHKOM KHIIICYHUKE (O ) CHPUHACKIX XOMSIKOB.

VYenoBHbIe 0003HaYEHNS 3/1eCh U Ha puc. 2: LD — craHIapTHOE PerysspHo
yepeyromieecst ocseienue “12 u cser/12 u TemHora”, NL — ¢otonepuo-
nuaeckue ycnosusi CeBepo-3amaga Poccnn (CHIKEHHE TIPOIOIIKUTENIBHO-
cti cBeToBoil a3kl aHs ot “19:36 u cBer/4:24 u TemHota” M0 ‘124
cBet/12 4 TemHOTa”, XapakTepHoe 1t Pecryomuku Kapenus B mepuon ¢ 25
urons 1o 25 cents16pst), LD+mel u NL+mel — rpymniis 5KHBOTHBIX, KOTOPbIE
HOJTyYaJlil MEJIaTOHUH B HOYHOE BPEMSL.

* pasIIM4us JJOCTOBEPHBI 10 CPaBHEHHIO ¢ LD-XHBOTHBIMHU TOTO e BO3pac-
Ta (p <0,05);

O pasnmums gocToBepHsl Mexay rpyrmamu LD u LD+mel (p < 0,05);

4 pasnnunst noctoBepubl Mexay rpynnamu NL u NL+mel (p < 0,05).

pumeHTa, onHako B NL-rpymnne takoil TEeHIEHLUU HE Ha-
omonanock (puc. 1). BeeneHue jxe MenaToHWHA MTPHUBETIO
K BOCCTAQHOBJICHHIO BO3PACTHON JMHAMUKU aKTUBHOCTHU
amunasbel B NL + mel pexxume — pocty akTuBHOCTH (ep-
MEHTa B MCCJIEIYeMbIX OpraHax 10 KOHTPOJIbHBIX 3Haye-
HUM.

B pesynbrare npoBeAeHHOrO HaMH UCCIeOBaHUS J0C-
TOBEpPHOE BIIMSHHE CBETOBOrO pexkuMa NL Ha nunonuru-
YECKYI0 aKTUBHOCTh M3Y4a€MBIX OPraHOB CUPUMCKHUX XO-
MSIKOB OBUIO OOHApY’XEHO TOJIBKO B Hadyase SKCIIEPUMEH-
Ta: B MODKENYJIOYHON JKelle3e BBISBICHO CHIDKCHHE, a B
TOHKOM KHIIEYHHMKE YBETUYEHUE AKTUBHOCTU JIMMA3bl Y
NL-XHUBOTHBIX IO CPaBHEHHUIO C KOHTpOJIEM (pHC. 2), 4TO
YKa3bIBae€T Ha COIIACOBAHHYIO padoTy (hepMEHTaTHBHON
cuctemsl. [IpuMenenune MenaronuHa B rpymnmne NL + mel
YK€ B TEPBBIA MECAIl SKCIICPUMCHTA MPHUBEIIO K CHIKE-
HUIO aKTHBHOCTH MaHKPEATHMYECKOH JUIMa3bl MO CpaBHE-
Huto ¢ NL-rpynmno#i . Harpotus, nunonuruyeckas akTHB-
HOCTh B TKaHAX IIOJDKEIYIOYHOM >Kene3bl B TpyIIe



45

al ' 0

35}

3_

25}

' *

2_
- 1»5—
g
s 1t
2= 05Ff
3
8 0 1 1 1
£ 25.06.18  25.07.18 25.00.18
2
S 4 6)
s
Z 35}

al

25} "

2L

15+

13:32%:" 1846y 124712y

doTonepuos (ceeT / TemHoTa) B NL u NL+mel

E. II. AuToHOBa M ap.

6)
120
*(O4

100 F
g0t *
g
a B0
5
2
2
E 40 1 1 1 1
g 25.06.18 25.07.18 25.09.18
2
3
212, g)
s
S 10f *
g
= 8F
I
{'=]
[e] 6l

41
19436 M/ 18476y 124712y

44 24 MuH
dotonepuos (ceeT / TemHota) B NL u NL+mel

[S(D —o-LD+mel —e—NL — NL+mel |

Puc. 2. AxtuBHOCTH NUNaskl (@, 0 ) ¥ poTeas (6, 2 ) B MOKEITYA0YHOI xKemese (d, 6 ) © B TOHKOM KHIIEYHUKE (0, & ) CHPUICKHX XOMSKOB.

YcnoBHbIE 0003HAYEHUS:

* pasI4us JJOCTOBEPHBI 10 CpaBHEHHIO ¢ LD-xMBOTHBIMU TOTO ke Bo3pacTa (p < 0,05);

¢ pasnuuus JocTOBEpHBI Mexkay rpynmamu LD u LD+mel (p < 0,05);
4 pazimuns gocroBepHsl Mexxay rpynnamu NL u NL+mel (p < 0,05).

LD + mel 6puta BeImIE, yeM B LD-rpymme. Panee mokasa-
HO, 4TO y KPBIC, COJEPHKALIUXCS B YCIOBUAX €CTECTBEHHO-
ro pexxuma ocsenienust Cesepo-3anana Poccun wnu npu
MIOCTOSTHHOM OCBCIIICHHUH, Pa3BHBACTCS METa0OIHYeCKHUI
cuHapoM. M3BeCTHO, YTO BBEIIEHHE YK30TEHHOTO MEJaTo-
HUHA MIICKOTIUTAIONINM CHHXPOHHU3UPYET (DYHKITHIO au-
MIOLIUTOB, CIIOCOOCTBYIOIIUX JIUIIOJU3Y B T€UEeHHE OHOIIO-
TMYECKON HOYHM W JIMTIOTEHE3Y B TCUCHHE OMOJIOTHYECKOTO
IHSI, TaKUM 00pa3oM, IOIIEPKHUBACTCS OajaHC MEXIy
OKHUCJICHUEM JIMTIUIOB U YIJICBOAOB U HAKOIUICHUEM IJIIO-
ko3bl [11].

BnusiHue cBETOBBIX peXMMOB Ha OOLIYIO MPOTEOIUTH-
YECKYI0 aKTUBHOCTh HAOIIOANIOCHh KaK B MOKEITY0YHOM
JKeJie3e, TaK M B TOHKOM KHUIICUYHHKE CUPUACKAX XOMSKOB
(puc. 2). Comepxanue >KUBOTHBIX B NL-pexxume npuseno
k yBenmuenuto OITA B mompkenynodHo xKene3e Ha poTsi-
JKEHMH BCETO HKCIIEPUMEHTA. Tarke B TIepBbI MECSI] IKC-
nepuMenTa y NL-KHBOTHBIX ObliTa BEIABIEHA OoJiee BBICO-
Kasi aKTUBHOCTb IIPOTEa3 B TOHKOM KHILIEYHHUKE [0 CpaBHe-
ario ¢ LD. Bo3MoxHO, 3TO CBSI3aHO ¢ META0OINYECKIUMU
MEPECTPOHKAMU Y CHUPUHCKHX XOMSKOB IPH CHIKCHHU
MPOJOJKUTEIIBHOCTH CBETOBOH (ha3bl IHS — POCT SHEPre-
THYECKUX PACXOJOB W/WIH HEOOXOMMMOCTh B IIIACTHYE-
ckoM Matepuaiie. Panee ObLIO MOKa3aHO, YTO y MOJIOABIX
KPBIC B YCIIOBUSIX €CTECTBEHHOTO OCBEIIeHNs PecmyOnmkn
Kapenust OITA B nomkenynouHoH xene3e Obliia J0CTOBEP-

HO BBIIIIE 110 CpaBHEHHIO ¢ LD-KUBOTHBIMH, HO Y 3pENbIX
Y CTaperomuX KpbIC OHa cHIKaach [10].

BBenenne MenaToHMHA OKa3alo BIUSHHUE TOJBKO HA
OITA B nomxkenymnouHoi xene3e — B rpymnme NL + mel
HaOIFONANIOCh e¢ CHIKeHHe, B rpynme LD + mel — yBe-
muuenue (puc. 2). JlocroBepHoro 3ddekra MenaToHHHA
Ha OITA B TOHKOM KHIIIEYHHKE He 0OHapykeHo. Heobxo-
MO OTMETHTB, YTO Ha TPOTSHKCHUH HAIIETO KCICpPH-
MeHTa m3MeHeHu OITA B momkenmymodHO# >kene3e He
ObUTO OOHApYkeHO (pHcC. 2). B TOHKOM KHIIICUYHHKE KaK Y
KOHTPOJBHBIX, TaK M Y OIBITHBIX TPYIII BBLIBICHO TOCTO-
BEpHOE CHIDKCHHE aKTHBHOCTH B TCUCHHE DKCIICPUMEHTA.
B wuccrnenosanum Ha kpbicax [2, 8] Obui0 OOHApYKEHO
yBenuuenue OITA B momxenynodnoit xenese K 12-mecsu-
HOMY BO3pPAaCTy U €€ CHIDKCHHE y |8-MeCSYHBIX >KHBOT-
HbIX B LD-rpynme. [Ipyn 3TOM NOCTOSHHOE OCBELICHUE U
(oronepronuueckue ycuoBus Kapemuum Hapymamm 5Ty
PUTMHUKY.

Takum 00pa3zoM, 0OHAPYKCHHBIC U3MCHEHHSI AKTHBHO-
CTH THUIICBAPUTEIBHBIX (PEPMEHTOB B TKAHSIX MOMKEITY-
JIOYHOM keNe3bl U TOHKOTO KUILIEYHUKA Y CUPUHCKOTO XO-
MSIKa, [10-BUJUMOMY, SBJISIIOTCSI KOMIIEHCATOPHBIMH U He-
00X0IMMBI TIpU CMEHE CBETOBBIX ycioBui. IloiaydeHHbie
PEe3yABTaThl CHOCOOCTBYIOT PACIIMPCHUIO HAYYHBIX 3HA-
HUI O CTpaTeruu MPUCIOCOOICHNUS K crienuduaeckum ho-
TorepuonuueckuM ycioBusiM CeBepa, a TakKe [OHHUMa-
HUIO MEXaHU3MOB NPEAOTBPAILEHUS WX MaTOJIOIMYECKUX



MeJIaTOHMH KaK PeryisiTop aKTHBHOCTH NMUIEBAPUTEIbLHBIX (hepMeHTOB 7

nociueacTBuil. Tem He MeHee CyH€CTBYCT €1I€ MHOI'O HE-
PCHICHHBIX BOIIPOCOB B 3TO# 00JacTH I/ICC.]'ICI[OBaHI/II\/'I, B
YaCTHOCTH, 0OJIBIIIOC 3HAYCHHE an/I06peTa}0T MOJICKYJISAP-
HO-FCHCTHUYCCKHUEC MCXAaHNU3MbI (1)I/I3I/IOJ'IOI‘I/I'-ICCKOI‘O OTBCTa
npu BO3EHCTBUN TYCKJIOT'O CBE€Ta B HOYHOC BPEMH.

BbIBO[bl

1. Coneprkanne CHPHHCKUX XOMSIKOB B (poTomepuoan-
geckux ycnoBuax CeBepa (COKpalieHHE MPOAOILKUTEb-
HOCTHU CBETOBOTO JHS) MIPUBENIO K CHIKEHHIO aKTHBHOCTH
aMuIIasbl (TIOKeNynouHast JkKeJe3a, TOHKAN KHUIIEUYHUK) B
cpennem Ha 30 % (p < 0,05) 1 MOBBIICHUIO TPOTECOINUTH-
YECKOM W JIMIOIUTHYECKON aKTUBHOCTEH (TOIKETy109-
Has kese3a) Ha 50 % u Gonee (p < 0,05) mo cpaBHEHHUIO C
COOTBETCTBYIOIIMMH 3HAYCHHUSIMU KOHTPOJBHBIX KHBOT-
HBIX (12 9 cBeT/12 4 TeMHOTA).

2. [lelictBue MenaToHWHa (€XKEIHEBHO B  JI03€
100 mxr/sxuBoTHOE B TeueHue 90 IHeH ombITa ¢ MUTHEBOI
BOJIOI HOUBIO) HA MHUIIEBAPUTEIBHYIO (PYHKIINIO XOMSKOB
3aBHCEJI0 OT CBETOBOTO PEXXHUMa, B KOTOPOM COZEPKATIHIChH
KUBOTHBIE.

3. DK30TCHHBI MEJIATOHUH CIIOCOOCTBOBAJI HOPMAH-
3aluu EePMEHTATHBHON aKTUBHOCTH B CBETOBBIX YCIIOBH-
six Cesepa.

ABTOPBI BBIPOKAIOT TPU3HATEIBHOCTh COTPYIHUKAM
nabopaTopuu  KOJOTMYECKON (PU3HOIOTHH  KUBOTHBIX
Wucruryra 6uonorun KapHIL PAH 3a momoms B mpoBe-
JIEHUH DKCTICPUMEHTA.

duHaHCOBOE O0CCIIEYeHUE HUCCIIESIOBAHUN OCYIIECTB-
JISUTOCHh U3 CPEICTB (eliepalbHOTo OIKeTa Ha BHITIOJIHE-
HUe TocymapctBenHoro 3amanus KapHI[ PAH (tema
Ne FMEN-2022-0003).

DKCIIEPUMEHTHI MPOBEICHBI C COONIOJICHUEM JTHYE-
CKAX HOpPM paboThl C >KMBOTHBIMH, yCTaHOBJICHHBIMH

Otudeckoii komuccueil Wucturyra Ouonmormu KapHIL]
PAH. ABTOpBI 3asBIISAIOT 00 OTCYTCTBUU KOH(JIMKTA HHTE-
pecoB.
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MELATONIN AS REGULATOR OF DIGESTIVE ENZYME ACTIVITY
IN SYRIAN HAMSTER (Mesocricetus uratus): THE ROLE OF BASIC LIGHT CONDITIONS

E. P. Antonova'’, V. A. llyukha', and A. V. Morozov'

! Institute of Biology, Karelian Research Center of the Russian Academy of Sciences, ul. Pushkinskaya 11, Petrozavodsk,

185910 Russia

* e-mail: antonova88ep@mail.ru

We have studied the influence of lighting conditions in the North-West of Russia (NL) and exogenous melatonin (100 pg/day/animal) on the activity of digesti-
ve enzymes in the pancreas and small intestine mucosa of female Syrian hamsters (Mesocricetus auratus). The animals were divided into 2 groups: LD (12 h
light/ 12 h dark) and NL (decrease in duration of the daylight phase from 19:36/4:24 to 12/12, that is typical for the Republic of Karelia from June, 25 to Sep-
tember, 25). Each group was divided into 2 subgroups: hamsters of the 1st subgroup received drinking water without melatonin (LD, NL), and the 2nd subgro-
up received melatonin (100 pg/animal) (LD+mel, NL+mel) at night. The amylase activity in the pancreas and small intestine in NL animals decreased on the
average by 30 % (p < 0.05) as compared to LD animals. On the contrary, proteolytic and lipolytic activities in the pancreas of hamsters under NL conditions
were 50 % higher (p < 0.05) than in the control group. Exogenous melatonin normalized enzymatic activity under lighting conditions of the North (NL + mel
animals), where increase in amylase activity in the studied organs was found as well as decrease in the total proteolytic activity in the pancreas to LD values. At
the same time, in LD + mel group, maximum increase in the activities of amylase and proteases in the pancreas by the end of experiment was observed in all
experimental groups. Thus, it was established that the effect of melatonin on the studied parameters depended on the light conditions.

Keywords: biological rhythms; melatonin; light mode; enzymes; digestive system; hamsters.



