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deHoTUNMYECKAs! TUIACTUYHOCTh U YCTOMYMBOCTh K KJIMMATUYECKUM YCJIOBUSIM ITO3BOJIMJIMU KabaHy
(Sus scrofa L.) pacimmmpuTh CBOM MCTOPUYCCKUIA apeajl, OTOOIBMHYB €ro CeBepHYIO IpaHuIly. B mpoiieccax
aJanTalvy XXMBOTHBIX K 00MTaHMIO Ha Iepudeprr apeasia B yCIOBMSIX ceBepa 00JIbllIoe 3HaYeHe UMeeT obec-
MEeYeHHOCTh BUTaMUHaMU A 1 E, KOTOpBIe SIBJISTIOTCS IPUPOTHBIMUA aHTUOKCUIAHTaAMU, a TAKXKE BBITTOJTHSIOT
B OpraHM3Me psif APYTUX OMoN0TMYecKuX (yHKIIMI U HEOOXOIUMBI LISl POCTa, pa3MHOXEHMS U TTOIIePXKAHUST
uMmyHuTeta. Llenb naHHOTO UCCIeA0BaHMSI COCTOSIa B M3yYEHUU COAEPXaHUs peTUHOJA, O.-ToKodepoa, u
HU3KOMOJIEKYJISIPHOTO aHTHOKcuaaHTa nryratuoHa (GSH) B meyeHu, movykax, cepale, CKeJIETHOM MBIIIIILIE,
JIETKMX U celie3eHKe KabaHoB (n = 65) B Bo3pacte ot 0.5 roma no 8 jiet, oduTamolinx Ha ceBepo-3anane Poccun.
[TostyueHHBIE pe3yJIbTaThl YKa3bIBAIOT HA TO, YTO MUCCEIOBAHHBIC XKUBOTHbIE IMPAKTUUYECKU HE OTIMYAIUCH 1O
06eCreYeHHOCTH PETUHOJIOM OT KabaHOB, OOMTAIOIINX B IICHTPE U Ha 1ore EBpOIIBI, HO XapaKTepu30BaINCh
06oJiee HU3KUM YPOBHEM (I-TOKO(eposia B U3yYeHHBIX OPraHax, 4To CBSI3aHO, BEPOSITHO, C OFPaHUYEHHOCTBIO
KOPMOBBIX PECYPCOB 1 CYPOBBIMU KIIMMAaTUUECKUMU YCIOBUSIMU B XOJIOMHBIN MEPUOL ro/ia Ha ceBepe. YPOBHU
BuTaMuHOB U1 GSH B GOJIBIIIMHCTBE OPraHOB U TKAHEM ObLIM COMMOCTABUMBI Y CETOJIETKOB M B3POCJIBIX XKUBOT-
HbIX. C BO3pacToM HaOJI01aJIOCh HAKOTUIEHUE PETUHOJA U O-ToKOodeposia B IEYEHU 1 TTIOYKaX, a TAKXe O-TO-
Ko(epoJia B cepalle KabaHOB, YTO XapaKTePHO W JJIsI APYTUX BUIOB MiIEKONUTAIOIIUX. [ToBbIIIIEHUE YPOBHS
GSH 65110 3a(pMKCPOBAHO B JISTKMX Y JKMBOTHBIX B BO3pacTe cTapiile S jieT. BeIsIBIeHHBIN BUTAMUHHBIM CTa-
TyC, KOTOPBIi chopMupoBaics y KabaHa B YCIOBUSIX ceBepo-3arnana Poccuu, 1 o0coGeHHOCTH BO3paCTHOM M-
HaMWKU UCCIIeAyEeMBIX IToKa3aTeJIeil MOTYT SIBJISITHCS OMHUM U3 CBUIECTEIbCTB YCITEITHOM agarTaliii 3TOTO BU-
Jla K OOUTaHUIO Ha CeBepHOI neprdepun apeania, YTo MOATBEPKAAETCSI POCTOM €r0 YUCIEHHOCTH.
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BBEAJEHUWE

Juxkuit kabaH (Sus scrofa L.) sIBAsgeTCS BaKHBIM
3B€HOM B LIETISIX B3aMMOIEICTBUS IIPUPOTHBIX 00BEK-
TOB, €r0 POJIb B OMOLIEHO3aX HOCUT pa3HOCTOPOHHUIA
xapaktep. Ha ceBepo-3amane Poccuut 3TOT BUI MOSIBUTI-
Cs1 B CepeIMHE TIPOIILIOTO CTOJICTUS, U HA CETOMHSIIITHUIMA
JIeHb eT0 YUCIeHHOCTh B PecryGnuke Kapenust coctaB-
ns1eT okoJo 1.5 TeICc. ocobeii [1, 2]. CyiiecTBoBaHME Ka-
0aHa Ha JTaHHOI TEPPUTOPUUN TUMUTUPYIOT HUBATbHBIN
u TpodHdecKuii (KpailHsISI CKYyOOCTh €CTECTBEHHBIX
KopMoB) dakTopsl [1]. OgHako peHoTUNIMYEeCKas Iia-
CTUYHOCTbB, CIIOCOOHOCTh aalTUPOBAThLCS K MEHSIO-
IIMMCSI YCIIOBUSIM OKPYXKAIOIIEeil cpeabl, BRICOKAs pe-
MPOAYKTUBHAS YCIICITHOCTb U YCTOMYMBOCTh K KJIMMa-
TUYECKUM YCIOBUAM |3, 4] mO3BOJISIOT BUAY BEKUBATh
¥ YBEJIMYMBATh CBOIO YHMCJIEHHOCTD. KiTI0UeBYIO pOJib B

nomIep>KaHM OOMEHHBIX IIPOLIECCOB B OpraHU3Me UT-
paeT nmuTaHue, MO3TOMY BCESITHOCTh KabaHa BO MHO-
roM obOecIieynBaeT BBEDKMBAHME BUIA B 3KCTpeMajlb-
HBIX CEBEPHBIX yCa0oBUAX. Cpenun XXMBOTHBIX, HE BIIa-
JAal0IIMX B 3UMHIOIO CISIYKY, KabaH CYUTAETCsl OMHUM
13 HanboJee MPUCIIOCOOISHHBIX K HAKOIUICHUIO K-
poBBIX pe3epBoB. OH CITOCOOEH aKKyMYyJIHMpPOBaTh 10
20—25% xupa, KOTOPBIiA IpeacTaBiseT COOOi ILieH-
HeMIMii 3a1ac MUTaTeJIbHBIX BEIIECTB, a TAKXKE 3allli-
IIaeT OpTaHU3M OT TIepeoxyaxkiaeHus [5]. DTa crmocob-
HOCTb SIBJISIETCSI, BEPOSITHO, OHUM U3 (DaKTOPOB, OJia-
TONPUSITCTBYIOIIMX HaOJI0gaeMoii 3KCIIaHCHU KabaHa
Ha ceBepo-3anan Poccun, KoTopass MOXKeET OBITh O0b-
SICHEHa MHOTOJIETHUMU (BEKOBBIMU) MEPUOIUYESCKU-
MU KOJIeOaHUSIMU apeaia M YUCJIeHHOCTU Buaa [2].

B mpupomHo-kimMaTndeckux yciaoBusix CeBepa
OIIHVM W3 TTOKa3aTeseil amanTallmOHHBIX Pe3ePBOB Op-
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raHu3Ma SBIISIETCS 00€CHeYeHHOCTh XXKMPOPACTBOPU-
MBIMU BUTaMUMHaMU A U E, KOoTopble MOCTYIIAIOT B Op-
TaHW3M C NUIIEil U UTPaloT BaXKHYIO POJIb BO MHOTUX
ouoiorudeckux npoueccax [6]. Buramun A nocrasid-
€TCsI B TKaHU B BUJE PETUHOJIA U OCYIIECTBJISIET CBOU
GYHKIMM DPEeUMYIIeCTBEHHO MOCPEICTBOM ABYX Me-
TaOONTOB — pPEeTUHAII M PETUHOEBOI KMCIOTHI [7].
PeTnHanbs HeoOXoaUM IJIsI 3pEHMSI, Y4aCTBYET B CUHTE -
3¢ MMTMeHTa poAoIicuHa. PeTnHOeBast K1cia0Ta — Hau-
Oosee akTMBHasI (opMa BUTaMHMHA A — peETyJIMpyeT
9KCIPECCUI0 TEHOB U y4acTBYEeT B Ipojudepauuu u
muddepeHIMPOBKe KIIETOK, IIPOIIecCax pocTa, pa3Bu-
TUS, pa3MHOKEHMSI, IMMYHHBIX peakiugx [8]. Bura-
muH E sBisgeTcs BaxKHEHIIIMM MPpUPOTHBIM aHTUOKCH-
AHTOM, UMMYHOMOLYIUPYIOIUM U ITPOTUBOBOCTIAJIN -
TeJIbHBIM areHTOM IIPMHMMAaeT y4acTHe B KJIETOYHOM
CUTHAJIMHIE U PEeTy/IsSalMM TPAaHCKPUIILIUU TeHOB [9].
OCHOBHOI1 0MOJIOTUYECKU aKTUBHOW (pOopMoOIii 3TOro
BUTaMUHA sIBsIeTCs O.-Tokodepoi. Kpome Toro, 6ma-
rogapsi aHTMOKCUIAHTHBIM cBoiictBaM [10, 11], BuTa-
MUHBI A 1 E y4acTBYIOT B amaiTallMOHHBIX peaKIUSIX
opraHusMa, IIpEIITCTBYS 4Ype3MEepHOl aKTUBAlIUK
MpPOILIECCOB CBOOOMHOPANMKAJIbHOTO OKMCJIEHUS, Ha-
npuMmep, TNpu BoaaeicTBUM Xxojona [12]. BaxHbiii
BKJIaI B (pyHKIIMOHMPOBAHME aHTMOKCUIAHTHOM CH-
cteMbl (AOC) BHOCUT BOCCTAHOBJIEHHBIM TTyTaTUOH
(GSH, vy-ryraMui-uMCTeMHUI-TIMLUMH) — CaMblil
pacrpocTpaHEHHBIN TUOJI XXUBBIX KJIeTOK. OH Urpaer
pOJIb B peain3allii MHOTHUX KJIETOUHBIX (DYHKIIWIA, 3a-
YacTylo ITOCPEACTBOM PETY/ISILIMU PeloKC-ToMeocTasa
KJIETKM, KOTOpasi 3aKJIIOYaeTCsI BO B3aUMOIIpEBpaIlle-
HUU BOCCTAHOBJICHHOH CynbMruIpuiIbHONM M OKMC-
JieHHoU aucynbdunHoi ¢popm [13]. Takke GSH siBiisi-
eTcs1 KO-(hpaKToOpoM aHTUOKCUIAHTHBIX (DEPMEHTOB —
NIYTaTUOHNIEPOKCHUAA3BI, TJIyTaTUOH-S-TpaHcheppa-
3Bl U IJIyTAaTUOHPEAYKTa3hl, a TAKXKE Y4aCTBYET B BOC-
CTaHOBJICHUU O/-TOKO(epoJia 1 aCKOPOMHOBOIT KMCIIO-
1ol [13, 14].

BuoxuMuyeckue Mapkepbl BATAMUHHOTIO CTaTyca 1
ypoBeHb GSH Moryr paccMaTpuBaThCs B KadecCTBE
KpUTEPUST OLEHKU aJanTallMOHHOW TPUCIOCOOIEH-
HOCTU K TPUPOIHBIM U KIUMATUYECKUM YCIOBUSIM
Cesepa [6]. YpOBHU BUTAMUHOB B TKAHSIX XUBOTHBIX
MOTYT MH(MOPMHUPOBATh 00 aaeKBAaTHOCTHU WJIN HEIO-
CTaTOYHOCTHU WX MOCTYIUIeHMs ¢ nuileil. Ha ocHoBa-
HUM 3TUX JaHHBIX BO3MOXHO OyneT AaTh MpaKTUye-
CKME pEKOMEHJAIMU, KOTOPbIE MOTYT UCTIOJIb30BaThCS
MpY OpraHu3alyy YIpaBJeHUs MOMYIsSIMEN TOTO WIn
nHoro Buna. ITockonbky KabaH sIBJISIETCS PECYPCHBIM
BUJOM, BHUMaHUE UcciiefoBarelieit cpoKkycupoBaHoO B
OCHOBHOM Ha U3y4YeHUU coiepkaHusi BuTamuHa E B
MBILIEUYHOI TKAHU KaK aHTUOKCUJAHTa, yayJllatolie-
ro KayecTBo 3Toro mnpoaykra [15—19]. B To ke Bpems
cBeneHus1 06 ypoBHe BUTaMuHOB A U E B npyrux opra-
Hax, B TOM YHCJIe U TeX, C KOTOPbIMU CBSI3aH MeTabo-
JIU3M 3THUX HYTPUEHTOB B OpraHusme, B JUTEparype
HemHorouuciaeHHbl [20]. PaHee HaMu ObLIO poOBeAe-
HO MUJIOTHOE UCCJIeIOBaHUE aHTUOKCUIAHTHOTO U BU-
TaMWHHOTO CTaTyCOB y KaOaHOB, OOUTAIOIINX B OTHOM

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

n3 paiioHoB Kapenmm [21]. B manHoii padorte mpen-
CTaBJIeHbl Pe3yJbTaThl PACIIMPEHHOTO UCCIIeTOBAHUS
colepXaHusl peTuHoja (BUTaMUH A), Ol-ToKodeposa
(ButamuH E), a Takxke GSH B opranax 1 TKaHsx Kaba-
HOB Pa3HOTO BO3pacTa U MoJja, OXBAaTUBIIETO TPU paii-
oHa ceBepo-3amana Poccun (JlaxmeHmoxckwuit m Cop-
TaBambcKnii parioHbl Pecniyonmkm Kapemus mn Ilpn-
03epCKMIii pailoH JIEeHHHTpaaCKoi 006IacTu).

METOJbI UCCIIEJOBAHHWA

buonornyeckuii MaTepuaa ObLI MOJy4YeH OT Kaba-
HOB, TOOBITHIX B pe3yJibTaTe JIeTaJIbHOUM OXOThbI, TO3TO-
MYy ISl MCClieOBaHUsI He TpeboBajoch OA0OpEeHUs
ouoatuueckoro komuteta Ub KapHII PAH. Cpoku
oxotsl B Pecnnyonke Kapenust u JleHuHTrpanackoit 06-
JlacTy ObUIM onpeie/ieHbl B COOTBETCTBUM ¢ [Iprkazom
Munnpupoasl Poccun (ot 16.11.2010 . Ne 512 “O6
yTBepxkneHun [lpaBun oxotsl”), YkazoM riaBbel Pec-
nyosnuku Kapenus (o120.09.2012 . Ne 122 “O6 onpene-
JICHUM TapaMeTpOB OCYIIECTBICHMSI OXOThI B OXOTHU-
YbMX yroJibsix Ha TeppuTopun Pecriyonuku Kapenusi, 3a
HUCKJIIOYEHUEM 0CO00 OXpaHsIEMbIX MPUPOIHBIX TEPPU-
Topuii peaepanbHoro 3HadyeHus”’) u [loctaHoBIeHEM
ryoepHatopa JleHuHrpaackoii ooiaactu (ot 29.12.2012 .
Ne 145-nr “O06 ompenejieHMU BUIOB pa3pellleHHOMN
OXOTHI U MapaMeTPOB OCYIIECTBICHUSI OXOTHI Ha Tep-
putopuu JleHuHrpaackoii obiaactu™). Oxora MpPoOBO-
mtack B Kapemuu ¢ 1 mioHga mo 31 mekabps, a B
Jlenunrpanackoii obiaactu ¢ 1 uroHs o 28 (29) despa-
J1s1. JIJabopaTopHbIe UCCIeIOBaHUS BhIITOJIHEHBI HA Ha-
yuHOM obopynoBaHuu LleHTpa KOJJIEKTUBHOTO MOJb-
3oBaHus DenepajbHOrO UCCICIOBATEIbCKOTO LIEHTPA
“Kapenbckuii HayudHbIl 11IeHTp Poccuiickoil akagemMun
HayK”.

Obsexm uccaedosanus. VIccaemoBaHre IPOBENCHO
Ha KabaHax o0oux mojioB B Bo3pacte oT 0.5 mo 8 jer,
oburtaromux B JlaxaeHnoxckom u CopTaBajbCKOM
paiionax Pecrry6auku Kapemus n [1Ipunosepckom paii-
oHe JleHmHTpanackoi obiractu. Bcero wmcciemoBaHo
65 KUBOTHBIX, KOTOPBIE OB pa3iejieHbl Ha CIEAYIO-
II1e BO3paCTHBIC TPYIHIBL: 1 — ITOpOCsTa WX CETOJIeT-
Kku (6—10 mec, n = 26), 2 — moacBuHku (1 rox, n = 12),
3 — monoapie (2—3 roga, n = 8), 4 U 5 — B3poOCJbIe
(4 rona, n =10 u 5—8 net, n = 9 cOOTBETCTBEHHO). Bo3-
pacT XUBOTHBIX OLIEHMBAJIU T10 TIPOPE3bIBAHUIO 3yOOB,
¢dopMe 1 cTauMBaHUIO KIILIKOB, PE31I0B, a TAK3KE IIeY-
HBIX 3y00B [21]. KaGaHbl, 1o0bITEIe B COpTaBaILCKOM
paiioHe (n = 12), HaXOAWJIMCh Ha ITOJIYBOJBHOM COAEP-
XaHnu. OTdop GHoorMUyeckoro Marepuana (Ie4yeHb,
MOYKHU, CepAlle, CKeJleTHas MbIIILA, JIeTK1ue 1 cefe-
3€HKa) MPOBOAWJIN y KaOAHOB, JieTaIbHO MTOOBITHIX B
Mepuos OXOThl ¢ aBrycra 1o deppaib 2018—2020 rr.
(77% XUBOTHBIX OBUTH JOOKITHI B XOJIOAHLIN MIEPUO, C
OKTsI0ps 110 heBpasib). OOpaslibl TKAHEH A1 UCCIIEN0-
BaHMs OTOMpaIu B TedeHUE 2—4 4 mocje rubdean >Ku-
BOTHBIX, Jajiee 3aMOpaXXBaI U XpaHWIN 10 IIPOBEIC-
HUS aHaiau3a Ipu temneparype — 80°C.
Ne 3
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Memoow:. 1711 onipeneeHnsI colep:KaHns BUTaMU-
HOB HaBeckM TKaHei (100 Mr) roMOreHu3upoBaJiu B
0.9 M1 0.25 M pactBopa caxapossl (pH 7.4), conepxa-
meit 0.001 M nuHaTpueBOM COJM STUICHIMAMUHTET -
paykcycHoit kucioTtel (BTA-Na,). B koHuueckue
MOJIMATUIICHOBBIE MPOOUPKY BHOCHIU (.25 MJT rOMOTe-
Hata 1 gobasmsumn 0.25 mur 0.025% pactBopa OyTHITOK-
CUTOJIyOJIa B 3TAHOJIE, MOCJE YETro TIIATEIbHO CMEIIIU-
BaJIv COIEPKUMOE MPOOUPKU IJIsl OCaXKIACHUST OEIKOB.
3atem mobasisumm 0.5 it 0.0125% pacTBOpa OyTHIIOK-
CUTOJIyOJla B H-T€KCaHE, DHEPruYyHO BCTPSIXMBAIU B
Te4eHue 5 MUHYT, HeHTpudyruposanu 10 MUHYT Tipu
3000 g u ocTaBisin o6pa3nkl Ha xonone (4°C) B Teue-
Hue 40 MuH. B rekcaHoOBOM cj10€ Ha MUKPOKOJIOHOY-
HOM JXUIKOCTHOM Xxpomartorpade “MuimxpoM-6~
(Poccust) ¢ YD-aeTeKTOpOM OIpEeaessyii KOHLIEHTpa-
LIMU Oi-TOKO(depoJsia U peTUHOoJIa TIPU IJTMHE BOJIHBI 292
¥ 324 HM COOTBETCTBEHHO. VICIT0JIb30Ba/Iu XpOMaTorpa-
duyecKyo KoJOHKY ¢ mpsmoit ¢azoit (KAX-5-80-4,
Poccus), anmonpoBaHmre ITPOBOAMIIN B U30KPATUIECKOM
peXume, CKOpoCcTh moToka smoeHTa 200 MKIJI/MUH.
DJII0EHTOM CITy>KUJia CMECh FeKcaHa ¢ U30MPONaHoI0M
B cooTHomeHuu 98.5 : 1.5. Ins mocTpoeHus: Kanmbpo-
BOYHBIX KPUBBIX UCTOJIb30BaIU CTaHIAPTHBIE PACTBO-
pbl peTuHOJA U O-ToKodepona (Sigma, CIITA), pacuer
COJIep>KaHUsI BUTAMUHOB MPOBOIUIN METOJIOM BHEIlI-
Hero cTaHaapTa.

Hnsg onpenenenus conepxanugd GSH 50 Mr TkKanm
romoreHusupoBasii B 2 mia 0.02 M BTA-Na,.
IMocne uenrpudyruposanus (15 mus ipu 5000 g) 1 M
cylepHaTaHTa CMelIMBaiu ¢ 4 MJ1 IMCTUJLIMPOBAHHOM
Bonbl 1 1 Mt 50% TpuxiaopykcycHoit kuciotel. CMech
MEPUOANYECKU BCTpsIXUBaJIM B TedeHue 10—15 MuH,
3aTeM UOeHTpudyrupopamm 15 mua npu 3000g.
ITocne ueHTpudyrupoBanus 1 M cynnepHaTaHTa cCMe-
muBanu ¢ 2 mi 0.4 M Tpuc-06ydepHoro pactBopa, 10-
oaBnsgnm 0.1 M peakTnBa DijiMaHa M BCTPSIXMBaIA
cMmech. ONTUYECKYIO TUIOTHOCTb U3MEPSJIU CIIEKTPO-
doromerpruecku (A = 412 am, CD 2000, Poccust) u
BhIpaXajii B MKMOJIb/T Oenka. CopepxkaHue Oelka
ornpenesuiu 1o metony Jloypu [23] ¢ ucrmoab3oBaHuEM
ObIYbETO CHIBOPOTOUHOTO AIbOYMIMHA B KAYECTBE CTaH-
napra.

Cmamucmuueckas obpabomka dauubix. IlonmydeH-
HBIe JaHHbIE 00padaThIBaId OOIIEIIPUHSITEIMU METO-
IaMMU CTaTUCTUKKU B TIporpammax MS Excel m Stat-
graphics Plus 5.0. JJ1st OLieHKM pa3induii MeXay BO3-
pacTHBIMM TpyHIlaMUd KMBOTHBIX HCIIOJIb30BaIN
HemmapaMmerpudecknii  U-kKpurtepuii MaHHa—YUTHU.
[ist ouleHKU BIUsSIHUSL (pakTOpoB “Bo3pact” u “mona”
NPUMEHSUIM IBYX(PaKTOPHBIN AUCIEPCUOHHBINA aHa-
mu3 (ANOVA). BiusiHue mmoia Ha ucciienyeMble moKa-
3aTesiu u3ydyajdu B T€X BO3PACTHBIX TIpyInax, riae 3TO
OBLIO BO3MOXHO. B cBsI3u ¢ TeM, 4TO ITOCTOBEPHOTO
BIUSTHUS 3TOTro (pakTopa oOHApPY:KEeHO He ObLIO, JaH-
HbIE€ MO CaMKaM M caMlaM IJisl KaXAaoi BO3pacCTHOM
rpynmnsl o0beauHeHBI. [1JIsT BRISIBJICHUST 3aBUCUMOCTE
M UX XapaKTepa MEXIy M3ydaeMbIMM MOKa3aTelsIMU
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3AULIEBA u np.

WCHOJIb30BAI KOPPEISILMOHHBIN aHanmm3. CTaTUCTH-
YeCKM 3HAaYMMbIMU cuuTanu pasimuus mnpu p < 0.05.
PesynbraThl mpencraBieHBI B BHIE OOKC-TIJIOTOB C
0003HaYeHNEM MeAWaH, BEPXHETO 1 HUKHETO KBapTH -
Jieit, a TakeKe BblNagarolX 3HAYEHU M.

PE3YJIBTATbBI MCCIIEAOBAHUA

Conepxanue peTuHoja, o-Tokodeponaa u GSH B
opraHax M TKaHsIX KabaHOB pa3HOTO Bo3pacTa Mpei-
craByiieHo Ha puc. 1—3. Camoe BBICOKOE coaepKaHUe
pEeTHUHOJA Yy MCCIeNOBaHHbIX Ka0aHOB OOHApYKEeHO B
MeYeHU, B OCTAIbHBIX OpraHax ero ypoBeHb ObLIT 3Ha-
yuTeabHO HmKe (puc. 1). JucriepcuoHHBIN aHaIu3
BBISIBWI BJIUSTHUE BO3pacTa Ha ypPOBEHb PETUHOJIA B Me-
yeHu (Fy sq) = 4.52, n?=22.75%, p < 0.01): y kaGaHOB
3-1i 1 5-1 BO3paCTHBIX TPYIII 3TOT MOKa3aTesb ObLI JO-
CTOBEPHO BbIlIIE, 4YeM Yy ceroieTkoB (p < 0.05). Kpome
TOTO, B MOYKax y 2—3-JeTHUX KabaHOB YpOBEHb BUTa-
MHWHa ObIJ BbIlllE, YeM y MOJCBUHKOB, a B BO3pacTe
5—8 JIeT 3TOT moKas3aTellb CYlIeCTBEHHO CHUKAJICS, T10
cpaBHEHUIO ¢ ocobssmu 2—3-x et (p < 0.05).

VYpoBeHb 0.-TOKO(peposa B opraHax 1 TKaHsX Kaba-
HOB B MCCJIeIOBaHHbIE BO3PACTHBIC TEPUOAbI Pa3/in-
yaJics He3HaunTeabHO (puc. 2). bojiee Bhicokue 3Haue-
HMS HaOIIOOAINCh B IIEYCHU, 32 MCKIIIOUCHUEM K-
BOTHBIX CTapll€il BO3pPAaCTHOI TIPYIIIbl, y KOTOPbIX
caMoe 3HAYUTEJIbHOE CoAepKaH1e BUTaMIHA OBLIO 3a-
¢duKkcupoBaHoO B cejie3eHKe. JMcnepCMOHHbIN aHaIu3
BBISIBIJI BIMSIHHE BO3pacTa Ha YpOBEeHb Ol-TOKO(pepoia
B cepaue (Fs7) = 3.50, df =4, n? = 19.58%, p < 0.05):
Y >KMBOTHBIX 4 JICT M CTaplile 3TOT OKa3aTeJIb ObLI 3HA-
YUTEIbHO BbIIIE, YeM y cerojieTkoB (p < 0.05). Kpome
TOTO, B IICYEHM U B IIOYKAX CoIepKaHue O.-TOKOphepo-
J1a y 4-JIETHUX XUBOTHBIX OBIJIO BBIIIE, YeM y KaOaHOB
nepBoro roga xxu3au (p < 0.05).

Hau6onee Bricokuit ypoBenb GSH y xkabaHoB 00-
HapyXeH B cepilie U jerkux (puc. 3). B 6onblimHCcTBE
HCCIIEMIOBAaHHBIX OPTaHOB HE OBLIO OTMEUYEHO BO3PaCT-
HbIX UBMEHEHMI cofiepkaHus TyTaTuoHa. Jlucnepcu-
OHHBII aHAJIN3 BBISIBWII BJIMSTHUE BO3pacTa Ha YpOBEHb
GSH B nerkux (F;;; = 6.07, df = 3, n? = 49.48,
p <0.005): y XMUBOTHBIX CaMOM cTaplleili BO3pacTHOI1
IPYIIIBI 3TOT MOKa3aTelib ObLJT 3HAYUTEILHO BBIIIE 110
CPaBHEHMUIO C CeTOJIeTKaMM | 4-JISTHUMU KabaHaMM.

KoppensmmoHHbIi aHaIM3 moKa3al HaJIudue B3au-
MOKOMIIEHCATOPHBIX (TTOJIOKUTETBHBIX U OTPUIIATETb-
HBIX) CBSI3ell MEXIy HCCIeAyeMbIMHU ITOKa3aTeIsaMU
(puc. 4). Haubogbliiee yrciio Koppeasuuii HabaoaaeT-
cg y KabaHoB 4—8 ner. OOHapy:KeHHbIE 3aBUCHMOCTH
ObLIM MPEUMYIIECTBEHHO MOJIOXKUTEbHbIMU. Cpenu
OTpMILIATEJIbHBIX KOppEJsiuii oopalaeT Ha ce0s1 BHU-
MaHMe CBSI3b MEXIY COIepXaHMEeM PETUHOJA U (,-TO-
KodepoJia B CKEJIECTHOI MBIIIILE, KOTopasi ObLia BbISIB-
JIEHa Y XKMBOTHBIX IEPBOTO T'O/1a XKN3HU U 4—8 JIET.
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Puc. 1. ConmepkaHre peTUHOJA B OpraHax KabaHOB, OOMTAIOIINX Ha ceBepo-3anane Poccun.

ITo ocu abcuucc — Bo3pacTtHbie rpyimsl (1—6—10 mec, 2—1 roa, 3 — 2—3 roga, 4—4 roga, 5—5—8 y1er); Mo ocu OpAUHAT — COAeP-
JKaHME PETMHOJIA, MKT/T TKaHU. PUCYHOK: 6OKC-IJIOTHI ¢ 0O03HAYEHUEM MeIUaH (—), BEPXHErO M HMXXHEro ksapruiei (),
CTaTUCTUYECKOTO M1AIla30Ha, a TAaKKe BhITagaux 3HayeHui (o). Ludpamu Hag 6okc-muioramu (1, 2, 3) 0603HaUYEeHBI JOCTOBEP-
HbIE pa3INYUSI 0 CPABHEHUIO C COOTBETCTBYIOIIMMHU BO3pacTHbIMU rpymiamu (U-kputepuit Manna—YutHu, p < 0.05).

OBCYXXKAEHUE PE3VYIIbTATOB

NuTepec K n3ydeHNIo ypoBHSI BUuTaMmnHoB A 11 E B
OpraHm3Me XKMUBOTHBIX, OOUTAIOIINX B €CTECTBEHHBIX
YCIIOBUSIX, CBSI3aH C BAXKHOCTBIO 9TUX HYTPUCHTOB JJIsI
HOPMAJILHOTO POCTa, Pa3BUTUS, Pa3MHOXEHMUSsI, IO -
JIepKaHus UMMYHUTETa, a TAKXKe UX y9acTHUeM B afam-
TallMOHHBIX npoleccax [8—11]. OcobeHHO 3HAYUMO
X POJIb CTAHOBUTCS [IJISI BUIOB HA CEBEPHOM IpaHUIIE
apeaja B XOJIOAHbI MEPUOM rofa, Korma aKTUBU3UPY-
eTCsl TUTTUIHBIN 0OOMEH, ¢ KOTOPBIM TECHO CBSI3aH Me-
TabOJM3M HCCIeayeMbIX BUTAMUHOB. CypOBbIE€ KIIM-
MaTUYeCKUe YCIOBUSI (HU3KUE TeMIepaTypbl, Ny0o-
KMIA CHETr) SIBJISIIOTCSI HauOoJiee BaXKHBIM (hpakTopoM,
OrpaHMYMBAIOIIMM paclpocTpaHeHue KabaHa [24].
IeHOMHBIMU HCCIENOBAHUSIMU YCTAHOBJICHO, 4TO Y
CEBEPHBIX MOyl KabaHa B OCHOBE ajgariTaliiu K
XOJIOMY JIeXKaT IMPOIIECChI, CBSI3aHHBIE C TEPMOTEHE30M,

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

perynsguueit muddepeHINPOBKU XKUPOBBIX KIETOK U
pa3BUTUS XXUPOBOI TKaHM [25]. DTa TKaHb SIBISIETCS
OIHVM W3 OCHOBHBIX JIeNI0 BUTaMUHOB A 1 E B opra-
HU3MeE, XOTs 3THU Pe3epBbI O-TOKOdeposaa Maloao-
CTYITHBI 1 MOOWIM3YIOTCS OYeHb MeIeHHO [26]. B To
JKe BpeMsI UMEIOTCs JaHHbIE 00 yJacTUU 3TUX BUTAMMU -
HOB B PeryJIsilIuM YPOBHS U (DYHKIIMOHUPOBAHUU KU -
POBBIX 3anacos [26, 27].

ITeyenb urpaeT OCHOBHYIO POJIb B ITOMEOCTa3€ BUTA-
MUHA A: B TeTrraTolMTax peTUHOJ, KOTOPBI 0Opa3yer-
CsI M3 TIOCTYIIAIONINX C KPOBBIO PETUHMIOBBIX 3(HPOB,
JINOGO CBSI3BIBAETCSI C PETUHOJ-TIEPEHOCSIIIUM OETKOM
U JOCTaBJISIETCS B TKAHU, JUOO BHOBb 3TepUPULIAPY-
€TCSI M aKKYMYJIMPYETCs B IMITUIHBIX KaIlIsSIX 3Be3M4a-
TBIX KJIETOK IEeYeHHU, TAC Y OOJBITMHCTBA MJIEKOIIUTAIO-
mux xpaHutcst 50—80% Bcero BUTaMmuHa A B OpraHu3Me
[11]. ConepxaHne peTUHOJIA B TIEYCHN UCCISTOBAHHBIX
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Puc. 2. ConepkaHue 0-TokKogeposia B opraHax KabaHOB, OOUTAIONIMX Ha ceBepo-3arnane Poccum.

ITo ocu aberyce — Bo3pactHbie rpyinbl (1—6—10 mec, 2—1 ron, 3—2—3 roga, 4—4 roga, 5—5—8 J1eT); O OCU OPAMHAT — COIEPKa-
HUE PETUHOJA, MKI/T TKaHHU. PUCYHOK: GOKC-TUIOTHI ¢ 0OO3HAYeHUEM MeauaH (—), BEPXHETO W HMXHero ksaptuiei (),
CTaTUCTUYECKOTO MTHMaIia3oHa, a TakXke Bblmanaoimux 3HauyeHuit (o). Llndpoit Hag 6okc-mioramu (1) 0603HaYEHBI JOCTOBEPHBIE
pas3anyus 1o CpaBHEHUIO C COOTBETCTBYIOIIE Bo3pacTHOI rpynnoii (U-kputepuit ManHa—YurtHu, p < 0.05).

HaMu KabaHOB Pa3HOIo BO3pacTa COCTaBJISIO B CPe-
HeM ot 15.39 + 1.66 o 36.43 + 6.75 mxr/T. CoroctaBm-
MBIl YpOBEeHb peTHHoOIa B nedeHu (27.17 MKr/r) Ha-
OJromascst y B3pOCIIbIX M Oojtee HU3KMit (3.79 MKT/T) y
HETIOJIOBO3peJIbIX KabaHoB, obuTtamomux B Mcmanum
[20]. Cpenu npyrux opraHoB M TKaHeEi, rie comepxka-
HUe peTuHoJia ObLIO 3HAUYUTEIbHO HUXE, HauboJjee
BBICOKME TMOKa3areju ObLIM OTMEYeHbl B MOYKax (B
cpearem 0.63 £ 0.10—1.09 £ 0.23 MKT/T), KOTOpBIE UT-
paloT BaXKHYIO pOJib B peLIUPKYISILIMY BUTaMUHa A [28].
B cepneuHoit 1 ckeneTHOi MbIIIIaX, JeTKUX U CeIe3eHKe
y KabaHOB pa3HOTO BO3pacTa YypOBEHb PETUHOJIA B CPEl-
HeM coctaBisut ot 0.15 £ 0.04 mo 0.39 = 0.22 MKr/T.
B ckenetHoil MBblIIIe AUKUX KaOAaHOB, OOUTAIOIINX B
EBpore, comepxainock ot 0.01 mo 1.11 MKr/T peTrHOIIa
[15, 17]. VY B3pocnoii nomaiHeit cBuHbY (Sus scrofa do-
mesticus) peryJasipHOe ToJIydYeHre cOaTaHCUPOBAHHOTO
paumroHa obecriedyrBaeT 0oJiee BBICOKMIT YPOBEHb pe-
TuHoJa B neyeHu (115.89 MKr/r), XOTs B ITIOYKAX U JieT-
KMX €ro cofepKaHWe CPaBHUTEJIbHO HUXE, YEM Y UC-

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GU3NOJIOTUH

cienoBaHHBIX HaMu >KMBOTHBIX (0.27 1 0.07 MKT/T CcO-
OTBETCTBEHHO) [29].

YcTraHOBJIGHHBINE HAMU YPOBEHb PETUHOJA Y Kaba-
HOB Ha ceBepo-3anajae Poccuu ObLT COMOCTAaBUMBIM C
TaKOBBIM y XMBOTHBIX, OOMTAIOLIMX B 00Jiee MSTKUX
KJIMMATUYECKHUX YCIIOBUSIX, 4 TAKXKE Y TOMAILITHUX CBU-
Heli, YTO MOXET CBUIETEJbCTBOBATb 00 aAecKBaTHOM
MOCTYIUICHUM BUTaMMHa A ¢ muileil. DTo MoaTBep-
KIAeTCsl TaKXKe MOBBIIIEHUEM C BO3PAaCTOM CoOepXKa-
HUS peTUHOJIA B IEYEHU U MOYKaX UCCIeTOBaHHBIX Ka-
6aHoB. MI3BeCcTHO, UTO BUTAMUH A aKTUBHO UCIIOJIb3YyeT-
Cs1 OPraHM3MOM B MIEPUO, POCTA Y PA3BUTHSI, TIOCJIC YETO
4yacTb 3TOr0 HyTpMEHTa HaKallJlMBaeTcsl B JETIOHUPYIO-
mwmx opranax [11]. KabGansr pactyr mo 4—7 JieT, HO C
3-ro—4-ro roja >KM3HU TEMIIbI IIPUPOCTA y>Ke& HEe3Ha-
yuTenbHbl [5]. CyliecTBeHHOE CHUXKEHUE YPOBHS pe-
THUHOJIA B ITOYKaxX KabaHOB CaMOil CTaplleil BO3pacT-
HOI1 rpYMITbI MOXET ObITh CBSI3aHO CO CTPYKTYPHBIMU 1
(GYHKIMOHAIBHBIMU U3MEHEHUSIMU 3TUX OPTaHOB, KO-
TOpBIe HaOJromatoTes ¢ Bo3pactoM [30].
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Puc. 3. Conepxanue GSH B opranax kabaHoB, oOMTaIONIMX Ha ceBepo-3arane Poccun.

ITo ocu aberyce — Bo3pactHbie rpyinbl (1—6—10 mec, 2—1 ron, 3—2—3 roga, 4—4 roga, 5—5—8 j1eT); MO OCU OpAMHAT — COIEPKa-
HUE PETUHOJA, MKI/T TKaHHU. PUCYHOK: GOKC-TUIOTHI ¢ O0O3HAYeHUEM MeauaH (—), BEPXHETO W HMKHero ksaptuiei (),
CTaTUCTUYECKOTO qUara3oHa, a Takke Bblmanamomux 3HadyeHuii (o). Hudpamu vHax 6okc-mmotamu (1, 4) o603HaUYeHBI JOCTOBEP-
HbIE pa3IMYMsI 10 CPABHEHMIO C COOTBETCTBYIOLIMMM BO3pacTHbIMU rpymnnamu (U-kputepuit ManHa—YutHu, p < 0.05).

(a) (b)

1
7e ® @2

12®

10° 9

Puc. 4. KoppensiiimoHHBIE CBSI3U MEXIY U3Y4eHHBIMM MOKa3aTeIsSIMI Y KaOaHOB pa3HbIX BO3PACTHBIX TPYMIL.

(a) — xabaHbI IepBoro roga xku3Hu, (b) — kadaHsl 1—3 jiet, (¢) — kabaHbl 4—8 JieT; 1 —comepkaHue peTUHOJIA B ITIEYeHU, 2 — MOY-
Kax, 3 — cepuiie, 4 — JIETKMX, 5 — ceJie3eHKe, 6 — CKeJIETHOM MblIllie, 7 — cofepkaHue O-TokodepoJia B reyeHu, 8 — rnmoykax, 9 —
cepnue, 10 — nerkux, 11 — cenesenke, 12 — ckeneTHoi Mbliiie, 13 — cogepxkanve GSH B rieuenu, 14 — roukax, 15 — cepaue, 16 —
JIeTKUX, 17 — CKeJIeTHOM MBIILILIE; CIUIOIIHAS IMHUST — MOJOXUTEIbHAsI KOPPeJsysi, TyHKTUPHAst JUHUSI — OTpULATeJIbHAsl KOp-
pensiuus (p < 0.05).
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ConepxaHue 0,-ToKodeposia B UCCIIeAOBAHHBIX Opra-
Hax M TKaHSIX KabaHOB pa3HOIO BO3pacTa pa3inmyaioch
He3HauuTeIbHO. Hambosee BBICOKMM 3TOT ITOKa3aTesb
OBbUI B TIeUeHU (B CPETHEM TSI JKUBOTHBIX PA3HBIX BO3-
pactHbIX rpyni ot 1.59 £ 0.18 no 2.53 £ 0.37 MKr/T), 4TO
CBSI3aHO C PEeryJIMpymolleil poiblo opraHa B MeTabo-
ma3Me ButamuHa E [31]. B ckeseTHOI MBIIIIIIe comep-
KaHUe O,-TOKO(depoJia B MCCIeNOBaHHbIE BO3PACTHHIE
nepuoabl cocTaBiisio B cpeaHem ot 1.22 = 0.09 mo
1.76 = 0.43 Mmxr/T. B TuTeparype NpuBOAATCS TaHHBIE
0 0oJiee 3HAUUTEIbHOM YPOBHE O.-TOKO(depoJia y Kabda-
HOB, OOUTAIOIINX B pETMOHAX C TETUIBIM KJIMMaTOM: CO-
Jiep>XXaHue BUTAMUHA B MeYEeHU XKMBOTHBIX B McmaHum
coctabiisiio 17.57 Mkr/r [32], B CKeJE€THOI MBbIIIILIE Ka-
6anoB B Ilopryrammu 15.50—19.20 mxr/r [16], Torma
Kak B ['epMaHMM 3TOT ITOKAa3aTeIb B CKEJIETHOM MBbIIII-
Lie HeCyIIeCTBEHHO IPEBLIIA MOJIyYEeHHbIE HaMU
3HayeHus u coctapms 1.20—4.70 mxr/r [15]. ¥ nmo-
MalllHE CBUHBU B MBIIIEYHON TKAHU COAEPKATIOCH OT
3.25 no 5.31 mxr/T 0--ToKOo(epona [18, 33].

OCHOBHBIMU (haKTOpaMu, OTNPEACIsIOIIMMU OoJiee
HM3KOe cojliepKaHue O-ToKodeposia y KabaHOB, o0OU-
TaloIIMX Ha ceBepo-3amame Poccum, IBISIIOTCS CKYII-
Hble KOPMOBbIE PECYPChl U CypOBbI€ KJIMMaTU4YECKUE
YCJIOBHUSI B XOJIOAHBIN mepuond roga. B uccienyemom
pEeruoHe OCHOBHBIM HMCTOYHUKOM BuTamMmHa E mrsa
>KUBOTHBIX SIBJISIIOTCSI 3€JICHbIC YacTU JUKOPACTYIINUX
pacTeHMi, a TaKXXe HEKOTOPbIE€ CEJIbCKOXO3SMCTBEH-
HBIE€ KYJIBTYpPHI, TOTHA KaK B YCIOBUSX 00Jiee MSTKOTO
KJIMMAaTa y >KUBOTHBIX €CTh BO3MOXHOCTb YIIOTPEOJISITh
MPEeBOCXOSIIME B IMMUTATEIbHOM OTHOIIEHUM TIIOAbI
nmy6a, Oyka, KalllTaHa, JISIIWHBI 1 Pa3IMIHbIX (PPyKTO-
BBIX JIepeBbeB [34], 4TO MO3BOJISIET HAKAIJIUBATh 0OJIb-
1ee KoJnm4yecTBO BuTamMuHa. CiemayeT, omHaKoO, OTMe-
TUTb, YTO B T€X pailoHaX, riue ObLUIM HOOBITHI MCCIIEIO-
BaHHbIC HAMU KabaHbl, TPOBOASITCSI MEPOIIPUSITUS TIO
MMOJKOPMKE KUBOTHBIX B 3UMHUM nepuoa. Huskoe co-
JIepKaHue ceJieHa B IIPUPOITHBIX 00BbEeKTax (IT0YBa, BO-
na, pacteHust) Kapenuu [35] Takke MOXKET SIBJISITHCS
¢aKkTOpOM, KOTOPBI HEFaTMBHO CKa3bIBaeTCsI Ha CTa-
Tyce BuUTaMMHA E y wHccienoBaHHBIX XXWBOTHBIX.
Bce aHTuoOKCcuAaHTBI B OopraHu3Me (YHKIMOHUPYIOT
COIIaCOBAaHHO, a 3TOT 2JEMEHT B COCTaBE Pa3IUYHbBIX
CEJICHOIIPOTEMHOB SIBISIETCS BaXKHEUIIIMM KOMIIOHEH -
TOM aHTUOKCUIAHTHOM cuctembl [36]. OcHOBHas
CcTpaTerusi BBKMBaHUSI KabaHa 3UMOii CBsi3aHa CO CHU-
XXeHHUEM YPOBHS MeTa00IM3Ma, IIpeKpalieHUEM pocCTa,
YMEHbIIICHUEeM TTOTpeOJIeHUsI KOpMa, SKOHOMHBIM pac-
XOIOBAaHMUEM >KMPOBBIX 3aracoB, “THE3IOCTPOUTEIb-
CTBOM” 1 “KOJUICKTUBHOM TepMoperyisiuueii” [5]. On-
HaKoO TIOBBIIIIEHHbIE JHEPreTUYeCcKUe TOTPEeOHOCTH,
CBsI3aHHbIE C HUBKMHU TeMIIEpaTypaMu, BETPOM U IJTy-
6okuM cHeroM [37], crmocoOCTBYIOT aKTUBHOMY PacXo-
JIOBaHUIO Oi-ToKo(peposa. KpoMme Toro, mocKoJbKy 1JIst
00OUTAIOIIMX B €CTECTBEHHBIX YCIOBUSIX (KMBOTHBIX Xa-
pakTepHa OoJjiee BBICOKASI IBUTATEIbHASI aKTUBHOCTD,
WX MBIIIIBI colepXKaT OoJblliee KOJIMYECTBO BOJOKOH,
B KOTOPBIX ITpeobiamaeT a3poOHbIi MeTabomm3m [38],

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

YTO TaKKe ITOBBIIIACT WHTEHCUBHOCTh OKUCIIUTEIb-
HBIX TTPOLIECCOB 1 UCIIOJIb30BaHUE (l-TOKOMepoJa.

ITockonsky ButamuH E B Oomormueckmux MemMopa-
Hax CBsI3aH C JIMMIUAAMU, €70 YPOBEHb B TKaHSIX 3aBU-
cuT oT ux Kojimvectna [39]. C Bo3pacToMm HabJrogaeTcs
HaKOIUICHWE JTUITUIOB B TKaHsIX opranusma [15, 40], ¢
3TUM U MOXKET OBITh CBSI3aHO 3a(PUKCUPOBAHHOE B Ha-
IIEM MCCJIEAOBAaHMU YBEJIUYCHUE YPOBHS OL-TOKOdeE-
posia B MEYEHM, MOYKaAX U cepale y KabaHOB cTaplie
4 net. IloBhIllIEeHUE coAepXKaHWSI BUTAMUHA B 3TUX Op-
raHax B XOJIe OHTOIe¢He3a IPOUCXOINIO TTOCTEIIEHHO,
MOCKOJIBKY 3HAaUYMMBbIe pa3jIMuus y cTaplilei Bo3pacT-
HOI rpymnbl OOHAPY>KEeHbI TOJIBKO C XKUBOTHBIMHU TI€P-
Boro roga xusHu. OTCyTCTBUE BO3PACTHBIX M3MEHE-
HUI YPOBHS O-TOKO(depoJia B CKEJIETHON MBIIIIE CO-
miacyeTcss ¢ gaHHeIMu Dannenberger u coaBtT. [15],
Torma Kak Quaresma u coaBT. [16] oGHapyxwmiIu 6ojee
BBICOKOE COJIep>KaHWe BUTAaMUHA Y B3POCJIbIX KaOaHOB
110 CPAaBHEHMUIO C CETOJIETKaMM, YTO aBTOPHI CBSI3bIBA-
IOT C PA3IMYUSIMU B IIPUBBIYKAX MUTAHUS U CKOPOCTHU
MeTaboI3Ma y MOJIOABIX U B3POCIBIX (KMBOTHBIX. TTo-
JIydeHHbIe HaMU pe3yJIbTaThl TAKXKe CBUIETEIILCTBYIOT
0 OoJbllIeil BapnabeIbHOCTH YPOBHSI Oi-TOKO(depoa B
OpraHm3Me >XXKMBOTHBIX CTaplller0 BO3pacTa, CBSI3aH-
HbIE, BEPOSITHO, C TaKUMU (haKTOpaMu, KakK JOCTYI-
HOCTbH M IIUTATeIbHAsI IEHHOCTh KOPMOBBIX PECYPCOB,
KJIIMMaTU4eCKHe YCIOBUS U (PU3UOTOTMUECKOE COCTO-
STHUE KUBOTHOTO.

B npoiecce apanraiivu opraHu3Ma K BO3AEHCTBUIO
HM3KHUX TeMIIEpaTyp 3HAYUTEIILHYIO POJIb UTPAcT CU-
cTeMa aHTHMOKCHIaHTHO# 3ammThel [41]. OouH U3 ee
BaXXHEHUIIMX He(hepMeHTAaTUBHBIX KOMITOHeHTOB, GSH,
YY4acTBYET B PETyJISIIUN CBOOOTHOPAIUKAILHEIX MPO-
meccoB, a Takke B momynsaunu cuHre3a JHK 1 M-
MYHHOM (pyHKIUU. Y MJICKOIIMTAIOIINX MTOCTOSTHCTBO
ATOTO TPUTIENTHUIA B KJIETKAX MOAIePXKUBACTCS CIIEeIy-
OIIMMU MEXaHU3MaMU: CUHTE3 U3 MPOCTHIX MOJIEKY
(de novo), Tpancnopt 3k3oreHHoro GSH yepes mnas-
MaTUYecKre MeMOpaHbl MU BOCCTAHOBJIEHUE U3 OKHUC-
neHHol (popmel [42]. HanboJliee ”THTEeHCUBHEBIM CUHTE3
GSH ocymectBisieTcs B 1ieueHu [43]. Y kabaHoB Ha
MPOTSKEHUU UCCIIeTOBAHHBIX HAMU MEPUOIOB OHTO-
reHe3a cratyc GSH B opraHax 1 TKaHsIX IPaKTUYECKU
HE MEHSJICS, 3a MCKIIIOUEHMEM JIETKUX, TIe Y KMBOT-
HBIX CaMOT0 cTapllero Bo3pacta (5—8 j1eT) ero ypoBeHb
3HAYUTEJILHO ITOBBICWIICSA. B 3TOT XXe mmepuron B JIETKUX
HaOII0JaIOCh YBEINMYSHUE COIep-KaHUsI O,-TOKO(epo-
Jla, XOTSI pa3iuuus ¢ ApYrMMU BO3pacTHBIMU TpyTna-
MU He ObUIM IOCTOBepHbIMU. IloBHIIIEHUE comepxKa-
Husg GSH MoxXeT ImporcXoauTh Kak 3a CUeT aKTUBHU3a-
LMY €r0 CUMHTEe3a IPU BO3AEHCTBUM aKTUBHBLIX (DOpPM
Kucyiopona u aszorta [14], Tak u 6iaromapss UHTCHCUB-
HOMY ITOIJIOIIEHUIO Y MCIOJb30BAHUIO LIUPKYJINPYIO-
mero GSH anbBeossipHbIMU KJleTKaMu [44]. YBenuue-
HHe YpOBHs BUTamMuHa E B JIeTKUX B ciTydae HEOOXOM1-
MOCTH IIPOUCXOIUT IIPU €ro MOOMIN3AIUY U3 APYTUX
TKaHeit [45]. Jlerkue HemocpeaCTBEHHO MOABEPraloTcs
JIEeMCTBUIO KHCIOPOIa BO3dyxa, a TakKKe pasInIHBIX
rasoB, 00JaIaoIINX OKCUIATUBHBIM 3P dekToM. Tak-
Ne 3
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Ke B TKAHSIX JIESTKUX COIEPXKUTCI BEICOKOE KOJIMYECTBO
HEHACBIIIEHHBIX XXUPHBIX KHUCJIOT, KOTOPhIE BBICTYIIA-
IOT B Ka4eCcTBe cyOcTpara IJjisd NepEeKUCHOIO OKMCIIE-
Husa aunuaoB [46]. EcTe cBeneHMs O BaXXHOM poOJIU
JIETKUX B TIpoliecce aganTaiuu K xonony [47]. Bce ato
MOXET CIOCOOCTBOBATh MOBBILIEHUIO ITOTPEGHOCTU
JIETKUX B aHTUOKCUAAHTAX Y SKMBOTHBIX CTAPIIIETO BO3-
pacTta, oOUTAIOIIMX B CeBEepHBIX ycaoBusx. Ilpomosn-
KUTEJILHOCTD XKM3HU KabaHa B IIPUPOAE PEIKO IIPEBbI-
maet 10—12 neT, XoTsI B HeBOJIe MOXKET JocTuTaTh 20 JIeT
[5]. TIpoBeneHHBIN HaMU KOPPEISLIUMOHHBINA aHaIN3
BBISIBUJI YBEJIMYCHUE KOJIMYECTBA CBSI3CH MEXIy M3Yy-
YEeHHBIMM T0KAa3aTelIsIMUA Y XXUBOTHBLIX 4—8 JieT, 4To
MOXET CBUIETEIbCTBOBATH O MOBBIIICHUU (HPYHKIIUO-
HaJIbHOM HAarpy3Ky Ha aHTUOKCUIAHTHYIO CUCTEMY C
BO3PacCTOM.

B Halem vccienoBaHuU yxKe Ha TIEPBOM IOy XKU3-
HU y KabaHOB coliepXkKaHue peTUHoAa, O.-ToOKopepoa,
atakke GSH B OOJIBIIMHCTBE OPraHOB U TKaHeil ObLIO
COMOCTaBUMO C TaKOBBIM Y B3POCJBIX >XUBOTHBIX.
IIpu poxxneHun comepkaHue HCCIAEAYyeMbIX BUTaMU-
HOB B OpraHM3Me MJICKOMNUTAIONIMX T0BOJbHO HU3KOE
[8], a mumuTupyomuM dakropom 1 cuHTe3a GSH
SIBJISIETCSI  JOCTYITHOCTb aMMWHOKHUCIOTHI IIMCTEMHA
[48]. PocT u pa3zBuTHE OeTEHBIIIEI B OOJIBIION CcTemne-
HU 3aBUCAT OT YCJIOBUIA MUTAHUS, a TAKXKE YPOBHS 3a-
paXeHHOCTHU TeJIbMUHTaMU, HO HauboJjiee UHTEHCUB-
HO TIOpOCsITa PACTYT B TEUEHUE MEPBBIX MECSILIEB XKU3-
HU [5]. B »TOT mepmonm y MOJIOOHSIKA HOMAITHHUX
CBMHEN HaOIIOMAOTCSd 3HAYUTENbHBbIE KOJIeOaHUs B
ypoBHe Tokodepoa [49]. ZKKuBoTHble 3TOr0 Bo3pacra
YyBCTBUTEJIbHBI K BO3/IEICTBUIO X0J10a, TaK KaK UMe-
0T TIJIOXYIO TEPMOPETYJISILINIO U3-3a OTCYTCTBUSI Y HUX
oypoii xupooit TkaHu (B2KT). Ycranosneno [50], yTo
okos10 20 MUJIJTMOHOB JIET Ha3al B ceMelicTBe Suidae
OBLI HapylleH reH pasoodmaromiero 6einka 1 (UCP1),
KOTOPBHBIN 3KcIpeccupyercs B MutoxoHapusax bKT u
UTPaeT BaAXXHYIO POJib B TEPMOTeHe3€e, pa300iiias OKUC-
neHue u pocopunuponanue. Ilpenmnonaraercs, 4To
MPUUYMHON CTaJI0O OTCYTCTBUE WJIM CjIa0blii OTOOpP 0
3TOMY MEXaHU3MY B TEIUIOM KJIMMare, a UKW KabaH —
€IVUHCTBEHHBII BUJ CBUHEIH, MPUCHOCOOUBIIUICS K
YMEpPEHHOMY KJIMMAaTy U BbIpaOOTaBIIMii KOMIIEHCA-
TOpHbIE MEXaHWU3Mbl Uil ajalTallui K XOJIOMY.
Tak, cpeay KOTMBITHBIX JIMIIb IJIs1 3TOT0 BUJA Xapak-
TEPHO CTPOUTEIBCTBO TEPMO3AILMUTHBIX “THE3m” IS
ponoB. M3-3a MEHbBIIIUX pa3MePOB, OTPAHUYEHHBIX pe-
3€epBOB TeJiIa U OTHOCUTEIBHO 00Jiee BBICOKMX MeTabo-
JIMYECKUX TIOTpeOHOCTeN MoJiofble ocodbu Haubosee
BOCIIPMUMYMBEI K CYPOBBIM yciioBUsSM [37], Ha ceBepo-
3anage Poccruu cMepTHOCTD B TepBbIe MECSILIbI XXKU3HU
MOXET COCTaBIAThL OT 34 mo 70% [2]. I1pu aToM Bax-
HYI0 pOJib B 00eCeYeHU YCTOMUYMBOCTA OpraHu3Ma
UTPAET COCTOSIHME aHTUOKCUIAHTHOM CUCTEMbI, B TOM
yuciie obecriedeHHOCTh ButTaMuHamMu A u E. YcranoB-
JIEHO, YTO y MOJIOMHSIKA TOMAIIIHUX CBUHE MHTEHCUB-
HOCTbh POCTa TIOCJIE OThEeMa CBsSI3aHa C COJIEpPKaHUEM
BuTaMuHa E B KpoBU B moacoCHbIM niepuon [51]. Bos-
pacT HCCAEAOBAaHHBIX HAaMM CETOJIETKOB COCTaBJIsLI

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

okoJio 6—10 Mec. XOT, KaK y>Ke TOBOPUIOChH, KabaHbI
MIPOIOJIKAIOT pacTH 00 4—7 J1eT [5], MOXXHO IIPeaIiono-
XKHUTb, YTO CTAHOBJIEHNE OCHOBHBIX CUCTEM, C KOTOPbI-
MU CBSI3aH MeTabou3M BUTaMUHOB A U E y kabaHa
MPOUCXOIUT B TEUEHME TIEPBBIX 6 MeC KU3HMU.

SAKITIOYEHHNE

B pesynpraTe mmpoBeIeHHOTO MCCIIEAOBAHUS OBLIO
OIpeesIeHO collepXKaHue peTuHoa, O.-Tokodepoa 1
GSH B opraHax 1 TKaHsIX KabaHOB pa3HOIO BO3pacTa,
obuTawIINX Ha ceBepo-3anane Poccuu. YpoBeHb BU-
TamMmuHa E B opraHusme M3y4yeHHBIX >XKUBOTHBIX HeE-
CKOJIBKO HUXKE, IO CPABHEHUIO C XKMBOTHBIMU, ITPOXKU-
BalIIMMKU B pErMOHaxX C 0ojiee MSITKHMM KJIMMaToM,
YTO, BEPOSITHO, CBSI3aHO C OMPaHUYEHHOCTHIO KOPMO-
BBIX PECYPCOB Y KIIMMAaTUYECKUMU YCIIOBUSIMU B XOJIO -
HBIN nepuon roga. Bmecte ¢ TeM 1Mo obecrieyeHHOCTH
DPETUHOJIOM UCCJIeIOBaHHbIE XMBOTHbIE MaJIO OT/IMYaA-
JIMCh OT KabaHoB, oburaiomux B EBporne. ComepxkaHue
peTuHoia, oi-tokodepona u GSH B 00JIBIIMHCTBE Op-
raHOB U TKAHEM y CEroJIETKOB OBLJIO COMOCTABUMO C Ta-
KOBBIM Y B3POCJIbIX )KMBOTHBIX. C BO3pacToM HabJI0-
JlaJIoCch HakoIuleHUue BUTaMMHOB A u E B meyeHu u
MoJykKax, a Takxke ButamuHa E B cepale KaGaHOB, 4TO
XapaKTepHO W JUISI JIPYTUMX BUAOB MJICKOMUTAIOIIUX.
INosemienue ypoBHss GSH ObLIO 3aMKCHpPOBAHO B
JIETKMX Y XKMBOTHBIX B BO3pacTe crapiie 5 jieT. Bbisgs-
JIEHHBIN cTaTyc ButaMruHOB 1 GSH, KoTophIii chopmm-
poBaJicsl y KabaHa B yCJIOBMSIX ceBepo-3anana Poccun, u
OCOOEHHOCTM BO3PaCTHON AWHAMUKU MCCICTYEMBIX
nokasaTesieii MOTYT SIBJSITbCS OHUM W3 CBUIIETEJIbCTB
YCIIEITHOM afanTalydu 3TOoro Buaa K OOUTaHUIO Ha ce-
BepHOIi nepudepun apeasa, 4To MOATBEPXKIAeTCS PO-
CTOM €T0 YMCJIIEHHOCTM.

NCTOYHUKUN ®PUHAHCHUPOBAHUN A

duHaHCcoOBOE 0OecIieueHUEe NCCIeI0OBAHUT OCYIIIECTBIIS -
JIOCh U3 CPEICTB (heaepalbHOIo OIOIKEeTa Ha BBHINOJHEHUE
rocynapctBeHHoro 3aganusa KapHII PAH (rema FMEN-
2022-0003).
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THE CONTENT OF RETINOL, a-TOCOPHEROL AND GLUTATHIONE
IN THE TISSUES OF WILD BOAR (SUS SCROFA L.),
INHABITING THE NORTHWEST OF RUSSIA

I. A. Zaitseva®*#, 1. V. Baishnikova®, D. V. Panchenko?,
S. N. Kalinina*?, T. N. Ilyina“, and E. P. Antonova“

¢ [nstitute of Biology of the Karelian Research Centre of the Russian Academy of Sciences,
Petrozavodsk, Russia
b Petrozavodsk State University, Petrozavodsk, Russia
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Phenotypic plasticity and resistance to climatic conditions allowed the wild boar (Sus scrofa L.) to expand its his-
torical range, pushing its Northern border. In the processes of adaptation of animals to living on the periphery of
the range in the conditions of the North, the status of vitamins A and E, which are natural antioxidants, and also
perform a number of other biological functions in the body and are necessary for growth, reproduction and main-
tenance of immunity, is of great importance. The purpose of this study was to investigate the content of retinol,
a-tocopherol, and the low-molecular-weight antioxidant glutathione (GSH) in the liver, kidney, heart, skeletal
muscle, lung and spleen of wild boars (n = 65) aged 0.5 to 8 years, living in the Northwest of Russia. The results
obtained indicate that the studied animals practically did not differ from the wild boars living in the centre and
south of Europe in terms of retinol availability, but were characterized by a lower level of a-tocopherol in the
studied tissues, which is probably due to the limited food resources and harsh climatic conditions in the cold sea-
son in the North. The levels of vitamins and GSH in most tissues were comparable in piglets and adult animals.
There was an accumulation of retinol and a-tocopherol in the liver and kidney, as well as c.-tocopherol in the
heart of wild boars with age, which is typical for other mammalian species. An increase in the level of GSH was
found in the lung of animals over 5 years of age. The revealed vitamin status, which was formed in the wild boar
in the conditions of the Northwest of Russia, and the peculiarities of the age dynamics of the studied indicators,
may be one of the evidences of the successful adaptation of this species to inhabit in the Northern periphery of
the range, which is confirmed by the growth of its population.

Keywords: wild boar, retinol, a-tocopherol, glutathione, vitamin status, antioxidant, periphery of the range
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