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OBIIAA XAPAKTEPUCTUKA PABOTEI

AKTyalbHOCTH TPoOJemMbl. HecMOTps Ha mpuHMMaeMbie MPOQUITAKTUYCCKHIE
MEpBI, 3JIOYNMOTPEOJICHHE AJKOTOJeM OCTAeTCsA 3HAYMMON  MEIHMKO-COLUATbHOM
npoonemoit (Global status report on alcohol and health, 2018). Xponuueckoe
BO3JICHCTBUE 93TaHOJA TNPUBOIUT K (HOPMUPOBAHHIO 3aBUCHUMOCTH C 3arlOMHBIM
noTpeOsiecHueM W aOCTUHEHTHBIM ~ CHHJIPOMOM, a TaKKe  COMPOBOXKIACTCS
HaTOJIOTUYCCKMMU M3MEHEHHSIMH MHOTHX OPTaHOB M CHUCTEM OpPraHM3Ma, B YaCTHOCTH
neuenu (Barr et al., 2016; T'azatoBa u np., 2019), neHTpaTbHONW HEPBHON CHUCTEMBI U
cepaeuHo-cocyaucroit cucremsl (Kupari u Koskinen, 1992; Rampoldi et al., 2019). [Tpu
9TOM aCCOIMUPOBAHHBIN C YIOTPEOICHNEM aJIKOTOJISI KAaHIIEPOTCHHBIN PUCK yKa3bIBaeT
Ha OTCYTCTBHE OIPENEICHHOTO «0e30macHoro» mopora Beimie HyineBoro (Manthey,
Shield u Rehm, 2022; Anderson et al., 2023).

[loTeHManbHBIM MapKepOM HEOJIArompHusITHOTO BO3JECWCTBUS 3TaHONA Ha
CYOKJIETOUHOM YpPOBHE MOXXET CIIy>KUTh YKOPOUEHHUE TEJIOMEp — OJUH M3 KIIFOUEBBIX
MEXaHU3MOB KJIECTOYHOTO CTapeHHs, CBS3aHHBIM C OrpaHMYCHHEM MPOJUPEPATUBHOIO
MOTEHIIMAa KJIETOK W PHUCKOM CMEPTH OT JBIXaTENbHBIX, JKEIYJIOYHO-KHIICYHBIX H
cepaeuHO-cocymucThiX 3abosneBanuii  (Hayflick, 1965; Schneider et al., 2022).
W3BecTHO, 4TO TOTpeOJieHHME BBICOKMX pa3oBeix jg03 ankorois (binge drinking)
aCCOIIMUPOBAHO KAK C OKUCIUTEIBHBIM CTPECCOM, TaK U C MEHBIICH JITHMHOMN TEIOMED.
BMecte ¢ TeM  pe3ynabTaThl  KIMHHKO-3IHIECMHOJIOTMYCCKUX  HMCCIICIOBAHUM,
MOCBSIICHHBIX U3YUEHHUIO CBSI3U MOTPEOJICHHSI aTKOTOJIS C JUTMHON TEJIOMEp, OCTAIOTCSI
NPOTUBOPEUUBBIMU. B pasHbIX paboTax OMUCAHbI YKOPOYCHHE, OTCYTCTBUEC U3MCHEHHIA
Y yBEIIMYCHHUE JUIMHBI TEJIOMED, IPHUYEM HANPaBICHUE U3MEHEHUI HE BCETa CBSI3aHO C
YpOBHEM TOTPEOJCHUS aNKOrois. PacXoXkIeHWss BO MHOTOM  OOYCIJIOBJICHBI
METOJNYECKUMH OTPaHUUCHHUSIMH, TAKUMH KaK CYOBCKTHBHAS OICHKA MOTPEOJICHHUS TI0
aHKETaM, HEOIHOPOTHOCTh BBIOOPOK M OTCYTCTBHE SICHOM 3aBUCHUMOCTH «J103a —
sapdex» (Dixit et al.,, 2019). HepemieHHbIM OCTaeTCs BOMPOC BO3MOKHOTO HATHYHS
0e30macHOTO YpOBHS MOTPEOJCHHUS WM TOPOTOBOTO BO3JACHCTBUS OTaHONA, MPU
MPEBBIIIEHIH KOTOPOTO HAOIIOJAeTCsS YKOPOUSHHE TEIOMep, Kak 3TO HAOII0JaeTCs U
SIBHOM 3JIOYNOTPEOJCHUH ankorojeM. Helb3si MCKIIOYMTh, YTO YKOPOUYCHHUE JJTHHBI
TEJIOMEp SIBIISICTCS BTOPUYHBIM MPOIIECCOM, OOYCIIOBICHHBIM OPTraHHOW IMAaTOJOTHEH,
METa0OJUUCCKUMHU HAPYIICHUSIMA U OKUCIIUTEIBHBIM CTPECCOM, Pa3BUBAIONIUMUCS B
pesyabTare 3no0ynotpebsienus ankorosiem (Panchenko et al., 2022). Dt1o co3maer
NOTPEOHOCTh B JUIMTENBHBIX KOHTPOJIUPYEMBIX HCCIACIOBAHUAX C OOBCKTHUBHOMN
perucTpaiyeld moTpeOICHUs ITaHOJIA, MPOBEICHUE KOTOPBIX Y 3J0POBBIX JIMI[ UMEET
ITHYECKUE OTPAHUYCHHSI.

DKCIEPUMEHTAILHBIC HCCIICOBAHMUS, JUIICHHBIC OTPAHHMUYCHUN KIMHUYECKUX H
SMHUIEMUOJIOTHYSCKUX  HAOJIONICHUH, MOTJIM OBl TPOSICHUTH XapakTep CBS3H
HOTPEOJICHUST aJIKOTOJIsl ¢ JUIMHOW Tesiomep. OIHAKO JaHHBIC O BJIMSHUW 3TaHOJA Ha
JUIMHY TeloMmep IN VIVO KpaifHe MaylouuciieHHbI. Takum 00pa3oM, Ha OCHOBaHUH
UMCIOIIKUXCS B JIUTEpaType [JaHHBIX YCTAaHOBHTH €IMHBIA XapakTep BIUSHHS
XPOHUYECKOTO MOTPEOICHUSI dTaHOJA HA TEJIOMEPhI HE MPEJICTABISCTCS BO3MOXKHBIM.
JInuTenbHbIe KOHTPOJIMPYEMbIE MCCICIOBAHMUS Ha J1a0OpaTOPHBIX BBICHIMX MpUMAaTax,
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MO3BOJISIIOIIME MOPOCIAEAUTh JAWHAMUKY JUIMHBI TEJIOMEp B  3aBUCUMOCTH  OT
WHAMBUIYaJbHOTO YPOBHS MOTpeOJieHUsT H3TaHoJa W MEpUOAOB aOCTHUHEHIIUH,
OTCYTCTBYIOT.

JlabopaTopHble MpUMAaThl MPEJACTABISIOT MEPCHEKTUBHYIO MOJENb, KOTOPYIO Ha
NPOTSHKEHUN HECKOJIBKUX JECATUICTHN UCTIONIB3YIOT JIJISl U3YUYEHUs IEUCTBUS aJIKOTOJIst
HAa oOpraHu3M. BaxHbM (akTOpoM SBISETCS BO3MOKHOCTH BOCIPOU3BEICHMUS
napajgurMbl cBOOOJAHOTO BBIOOpAa MEXAY ATAaHOJIIOM M BOJIOM, B KOTOPOH MPOUCXOIUT
XPOHUYECKOE YIOTPEOJICHUE AJIKOTOdS JIIOABMHU. ODTOT MOAXOJ MOKET IO03BOJIUTH
O0OBEKTUBHO OLIEHUTh, CBA3AHO JIM JIUTEIbHOE MOTPEOJICHUE 3TaHOJA C U3MEHEHUEM
JUTHHBI TEJIOMEp JICUKOUTOB. TakuM 00pa3oM, MPECTaBISACTCS aKTyaJlbHBIM H3y4YUTh
VM3MEHEHHE JIJTUHBI TeJIOMEP B KCIEPUMEHTE C XPOHUYECKUM MOTPEOJICHUEM aTKOTOJIs
Yy MaKakK pe3ycoB.

Crenenb pa3padOTaHHOCTH TeMbl HCCJICA0BAHMsA. B KyJIbTUBHPYEMBIX KIETKAX
TeJIoMepbl 00BIYHO yYKopauuBatoTcs Ha 50—200 map ocHOBaHUM 3a LUK PEIUIMKAINH, a
B JICMKOLMTAaX B3POCIBIX JIOAEH MNpUMEpHO Ha 25 map ocHoBaHuii B roxa. Ilpu
NOCTUKEHUU KPUTHYECKOM UIMHBI OKOJIO 5 TBHIC. Map OCHOBAHHMI 3aIllyCKarOTCA
ceHeclieHIMS wian amonto3 kietok (Takubo et al., 2002). Jlunamuika Temomep
ONpENENISIETCS HE TOJIBKO YHCIOM KJIETOYHBIX JIEJIEHUM, HO W HMHTEHCUBHOCTHIO
NOBPEXKIAIOIMINX BO3JCHCTBUM, MOITOMY HX PACcCMAaTPUBAIOT OJAHOBPEMEHHO Kak
MOKa3aTellb PEIUIMKATUBHOTO BO3pacTa W HAKOIJIEHHOTO KJIETOYHOro crpecca (Sanders
u Newman, 2013; Koliada et al., 2015; Notterman u Schneper, 2020).

Ha MonekynsipHoM ypoBHE OMHMCaH psii MEXaHU3MOB MOBPEKIAIONIETO JEUCTBUS
ATaHoja. JTaHOJ, SIBISAACh aMPUPUIBLHON MOJIEKYJION, U3MEHSAET CBOMCTBA KJIETOYHBIX
MeMOpaH, HapyllaeT WOHHBIC T'PaJUEHTHI M KieTouHbld romeocras (Carvalho et al.,
2020), a Takke BIMSIET HA MUTOXOHIPHUH, CHUXas 3(PPEKTUBHOCTH OKUCIUTEIHLHOTO
dochoprmpoBanns u cuHTe3a aneHo3uHTpudochara (Young et al., 2006). Ero
METabOJIM3M  COINPOBOXKIAETCS 00pa3oBaHMEM AaKTUBHBIX (opM Kuciopoga U
OKHUCJIUTEIBHBIM CTPECCOM, MOBPEKAAIOITUM JIUTUBI, OCIKN U HYKJIEMHOBBIE KHUCIOTHI
(Wu u Cederbaum, 2003). Ilpu aGcTuHEHIIMM y TAIMEHTOB OIKMCAHO ITOBBLIIIICHUE
aKTUBHOCTU (PEPMEHTOB aHTHOKCUAaHTHOMU 3amuThl ([Ipokonsesa u np., 2017; boxan u
ap., 2018). Tenomepnas JIHK sBnsercs oaHOW W3 YYBCTBUTEIBHBIX MHUIICHEN
OKHCIIUTEIIBHOTO MOBPEXACHUS. OKHUCIUTENbHBIM CTPECC YCKOPSIET MOTEPIO JIMHBI
TEJIOMEp M HapyllaeT aKTHUBHOCTh TEJIOMEpasbl, CIOCOOCTBYS TMPEKIEBPEMEHHON
CEHECIICHIIMY; JOMOJIHUTENBHO oO0cyXkaaeTcsa (QopMHpOBaHUE TOPOYHOTO Kpyra
«MUTOXOHJIpUU — aKTHUBHBIE (Popmbl kuciopoaa — noBpexacHus JJHK — ykopouenue
tenomep» (Zglinicki, 2002; Anucumos, 2003).

B oTHomeHuu IMHBI TEOMEp KJIETOK B KYJbType MPH BO3JAEHCTBUH 3TaHOJIA
UMECIOTCA €IWHUYHBIC ucchenoBanus. Ha KylnbType HWMMOPTaIU3UPOBAHHBIX M
NepBUYHBIX (PUOPOOIACTOB KOXKH U KJIETOK IeNaTOLEIUIIOISIPHON KapIUMHOMBI 3TAHOJ B
KOHIIEHTpaluu 25 MM B TeUueHUE HEJENIU BbI3BAl YMEPEHHOE YKOPOUECHHUE TEJIOMED,
aHaJOTMYHBIA »(QdekT HabmomamM Ipu BO3ACHCTBHHM 25 MKM aneranpiaeruaa, a
COUYeTaHHE BO3ACHCTBUS dTAHOJIA C UHTHOMUTOPOM aJIKOTOJIBICTUAPOTEHA3bl YMEHBITIAIO
MOBPEXJICHUE TeJIOMEP. DTO YKa3bIBaCT HA POJIb META00IM3Ma STAHOJIA B TIOBPEKICHUU
tenomep (Harpaz et al., 2018). B sMmOproHaIbHBIX CTBOJIOBBIX KIIETKax 4YeJIOBEKa,
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noABepruyThix BozaerctButo 0, 25, 50 wiu 100 MM stanona B teuenue 3, 7 unm 14
CYTOK, U3MEHEHHUE JUIMHbI TEJIOMEp 3aBUCEJIO MPEXJE BCEr0 OT MPOJOJIKUTEIBHOCTH
AKCIIO3UIIMKM, a HE OT KOHIeHTpauuu. Yepe3 7 CyTOK 3KCHO3UIMU JJIMHA TEIOMEp
yMeHbIIaJIach, a Mocie 14 panbpHeWIIero ykOpouyeHUsi TelloMep He HaOoaanu
(Moazzam et al., 2021). Takum oOpa3zoM, MPOAOTKHUTEIBHOCTb BO3JICHCTBUS STAHOJIOM
SABJISIETCS] BAXKHBIM MOJYJIUPYIOIIUM (PaKTOPOM.

DKcIepUMEHTaNIbHBIE PabOThl N VIVO TakkKe IOKa3bIBAIOT IPOTHBOPCUNBBIC
pe3ynpTathl. Y peid Danio rerio, peHoTHNHYECKH MPEANOYUTAIOIINX dTAHO, ITOKa3aHO
YMEHBIICHHE OTHOCHTEIBHOM JUTMHBI TeJloMep B TosioBHOM Mo3re (Moraes et al., 2023).
VY camok Mmbrmeir CD1 npu 1auTensHOM MOTPEOJIEHUN aJIKOTOJIsT YKOPOUCHHE TEIOMED
OBLIO 3apErUCTPUPOBAHO TOJIBKO MPH YHOTPEOICHUU pacTBOpa TaHOJA B BOJE, HO HE
KpacHOro BHWHAa, Ha (hOHE BBICOKOXKMPOBOW nueThl. [Ipum cTaHmapTHOM paiuoHe
3HAUYUMBIX PA3JIUYUNA JIJIMHBI TEJIOMEpP B OOIMTaX, CEpPALE U TKAHH XBOCTAa MEXIY
rpymnamu He BoisiBiieHo (Garcia-Moruno et al., 2025).

Takum o0pa3zom, CBSI3b MNOTPEOJEHUS] AJIKOTONs € JUIMHOM TEJIOMEep H3ydeHa
IPEUMYILIECTBEHHO B KIIMHUYECKUX U 3MMJIEMHUOJIOTHUYECKUX paboTax. B mpoBeneHHOM
HaMH CHCTEMaTH4YE€CKOM 0030pe accolMalys MOTPEOJIEHUsI aJIKOorojisi ¢ YKOPOUEHHEM
TeJoMep BbIsiBIeHA B 16 u3 28 uccienoBanuii, Torja kak B 12 paboTax CTaTUCTUYECKU
3HaUMMasl CBSI3b OTCYTCTBOBaja WJIM HAOIIOAIOCh YBEIWYEHUE JJIUHBI TEIOMEp
(Panchenko et al., 2022).

Ha paHHBIE MOMEHT NpPHYMHHBIM XapakTep CBSI3M JUIMHBI TEIOMEpP C
MOTPEOJIEHUEM AJIKOTOJIA, a TaKXKE €€ J10303aBUCUMOCTb OCTAalOTCA HEAOCTaTOYHO
ONpeeICHHBIMH.

Hear wmcciaegoBaHusi: yCTAaHOBUTh  XapakTep  BIUSHUSA  XPOHUYECKOIO
MOTPeOJICHUsT ATaHOJIa CaMIlaMHd MakKaK pPe3yCoB B YCIOBHUSIX CBOOOJHOIrO BbIOOpa ¢
BOJOW Ha JUIMHY TEJIOMEp JEHKOLUMUTOB, JICMKOLMTAPHBIN NMPO(Uib KPOBU U YPOBEHb
OKHUCJIMTEIBHOIO CTPECCa.

3agaum nccjie0BaHuA:

1. IIpu MonenupoBaHUM ANKOTOJbHOW MOTHUBAIMU Y MAaKaK pPe3yCOB B YCIOBHUSX
CcBOOOZHOrO BbIOOpPa C BOAOW ONPENENUTHh YPOBEHb MOTPEOJEHHUS] ATAHONA, €ro
coJiepKaHue B KPOBHU, OTOOpaTh ISl JUIMTEITLHOTO HAOIIOIEHUS >KUBOTHBIX C HU3KUM
(HIT3) wu Beicokum (BIID) ypoBHeM chOpMHUPOBAHHOTO TOTPEOJICHUS H
OXapaKTepU30BaTh TOPMOHAIBHO-OMOXUMHUUYECKUE U3BMEHEHUS Y HUX.

2. BeINOAHUTH aHAIU3 MOTEHIUAIBHOTO BIUSHUS HA JUIMHY TEJIOMEp JEHKOLUUTOB
KPOBU pa3pbiBa YCTOMYMBBIX COLIMAIBHBIX CBA3EH W COAEp>KAaHUS B OrPAaHUYEHHOM
IPOCTPAHCTBE KAK YCIOBUM, YACTO COMYTCTBYIOIIMX BBITOJHEHUIO OMBITOB y 00€3bsH,
Ha IpPUMEpPEe CaMIIOB SIBAHCKUX MaKak.

3. OueHHUTh YPOBEHb OKHCIMTEIBHOIO CTpecca MO AaKTUBHOCTH KaTajasbl U
conepxkanHuio THBK-akTHBHBIX MPOIYKTOB B CHIBOPOTKE KPOBH, a TaKXKe€ H3MEHEHUS
JEUKOIUTAPHOTO TPO(IIL MpU XPOHUYECKOW aJKOTONM3AIMK Ha MPOTsKeHuu 920
JHEN U B IEPUOJE JINILIEHUS.

4. Onpenenutb CpeAHIOD aOCONIOTHYI0 U OTHOCHUTEIBHYIO JIMHY TeJIOMEp
JEUKOIMTOB mepudepruueckodl KpoBM [0 W B TEYEHHE [JIUTEILHOTO MepHoja
NOTPEeOICHUS aJIKOTOJIsl, a TAKXKE TIPU €ro JIMILIEHUH.
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5. [IpoBecTn aHanM3 BO3MOXKHOTO M3MEHEHUS JUIMHBI TEJIOMEP C BO3PACTOM Kak
HE3aBUCUMOTO OT JEHCTBUA 3TaHOJa (PakTopa, MyTEM H3YUEHUS CpPEIHEU JIMHBI
TEJI0OMEp JIEHKOIUTOB B 00pa3iiax nepudepuyecKoil KpoBH, MOJIYYCHHBIX B MTONIEPEUHOM
UCCJIEIOBAHUM OT MHTAKTHBIX MaKaK Pe3yCOB pa3HOr0 BO3pacTa M 1oJia MpHU IPyHIIOBOM
COJIep KaHUH.

HayyHass HoBHM3HA ucCiaeJ0BaHUA. [0 JaHHBIM JOCTYNHOW HaM HAy4YHOM
JUTEPATYpPhl, BIEPBbIE B MUPE HA MOJIEIU JJIUTEIHLHOTO JOOPOBOJIBLHOTO MOTPEOICHUS
ATaHOJIa CaMIlaMU MaKaK PE3yCOB B YCIOBUAX CBOOOJIHOTO BEIOOpA C BOJOHM MpOBEICHA
KOMILJIEKCHAsI OIleHKAa JWHAMHUKH YPOBHS TOTPEOJICHHsI dTaHOJIA, €ro COACp)KaHUS B
KpOBU, JUIMHBI TEJIOMEp JIEHKOIUTOB, ITOKa3aTeliel OKHCIUTEILHOTO CTpecca |
reMaTOJIOTHYECKUX MOKa3aTeNIe. Y CTAaHOBJIEHO OTCYTCTBUE aCCOIMAITUN XPOHUIECKOTO
MHOTOJIETHET0 MOTpeOieHuss dTaHojda ¢ MeauaHoil mo 3,03 T/KT B CyTKH C
YMEHBIIICHUEM JJTUHBI TEJIOMEP JICHKOIIMTOB KPOBH.

BnepBeie B Mupe B TPOJOJLHOM 3KCIEPUMEHTE Ha B3POCIBIX MaKaKax
MOKa3aHO, YTO TEPEBOJ| KUBOTHBIX M3 CTAOMJIBHBIX COIMAIBHBIX TPYMNI B YCIOBUS
WHIMBUYaLHOTO COJIEPKAHUSI COMPOBOXKAAETCS OBICTPhIM, B TeueHue 60 CyToK,
YMEHBIICHUEM JJTUHBI TEIOMEDP JICHKOIIUTOB KPOBHU.

Brnepsoie B Poccun Ha BBIOOpKE Makak pe3ycoB OOOMX TOJIOB, OXBAaThIBAIOIIEH
BO3pacTHOM auamna3zoH oT 1 1o 24 7net, mpoBeieHa OIEHKAa BO3PACTHBIX M IOJIOBBIX
paznuuuii  cpeaHed JUIMHBI - TeJIoMep JIeMKouMTOB KpoBU. I[lpum momepeyHom
HCCJICIOBAaHUA B TIONYYCHHOW BBIOOPKE CTATHCTHYCCKH 3HAYUMBIX BO3PACTHBIX W
MTOJIOBBIX Pa3INYMi HE BBISBIICHO.

Teoperuueckasi | NpaKkTHYeCKas 3HAYUMOCTb. PesynbTaTh
JTUCCEPTAIIMOHHOTO MCCIICIOBAHUS PACIIUPSIOT MPEACTABICHUS O OMOJIOTHU TEIOMED Y
Makak: MpH Pa3IuYHBIX YCIOBHUSAX COJCPKaHUS y SIBAHCKMX MaKaK M Y MakKaK pe3ycoB
Pa3HOTO BO3pAcTa, a TaKKe MPU XPOHUYECKOM BO3JCHCTBHHM ATAHOJA y CAMIIOB MaKak
pE3yCoB.

[TokazaHo, 4TO MHOTOJIETHEE TTOTPEOJICHUE ATKOTOJIS CaMIlaMH MaKaK pe3ycoB B
YCIIOBUSX CBOOOJHOTO BBIOOpA C BOJOW COIMPOBOXKIAETCS HAPYIICHUEM JIUIIUTHOTO
oOMeHa W (OPMHUPOBAHUEM XOJIECTATUYECKOTO CHHIPOMA, HO HE aCCOIMUPOBAHO C
YMEHBIIICHUEM JIJIUHBI TEJIOMEP JIEUKOIIUTOB KPOBHU.

[IpakTUyeckn 3HAYUMBIM SBJISIETCSI BBISIBICHHOE YMEHBIIICHUE JUIMHBI TEIOMEP
MocJie TIEPEeBO/Ia KUBOTHBIX W3 TPYIIOBOTO B WHAMBUIYAIbHOE COJEP)KaHHE, YTO
TpeOyeT y4eTa YCIOBHW COACpXKaHUS TIPW IUIAHUPOBAaHWUU MW HHTEPIIPETAIIUU
UCCJICIOBAaHW Ha JTA0OpaTOpPHBIX TNpHMaTax. OTH pPE3yJbTaTbl MOTYT OBITh
WCIIOJI30BAHBI JUUISl ONTHMHU3AIMU YCJIOBUH COJEp)KAHUS, CHIDKCHHS CTPECCOBOM
Harpy3Kd ¥ TIOBBIINICHUS HAJAS)KHOCTH MOJEKYISIPHO-TEHETHYCCKUX TIOKa3aTeseH,
BKJIFOYAsl ITTUHY TEJIOMED.

DKCrepuMeHTaIbHAs MOJCIBb CBOOOJHOTO BHIOOpa ATaHOJIA Y MaKaK pe3ycoB
MOET OBITh MCIIOJIb30BaHA JIJISi M3YYCHHS] MEXaHHU3MOB (DOPMUPOBAHUS aAKOTOJIBLHOMN
MOTHUBAIIUU U AJIKOTOJIb-UHTYITUPOBAHHBIX N3MEHEHHU Ha MOJICKYJISIPHOM U CUCTEMHOM
YPOBHSIX, a TaKXKe JJIs arpobdanuu npopuIaKTUIECKUX U TEPAITEBTHUECKUX MOIXO0B.

Matepuanbl paboThl MOTYT OBITH MPUMEHEHBI B 00Pa30BaTEIIBHOM MPOIECCe MPHU
MOJATOTOBKE CIEIUAIUCTOB MO MATOJIOTHYECKOW (PU3MOJIOTHN M TOKCUKOJIOTMH WU TIPU
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pa3paboTKe YYEOHBIX MOIYJIICH IO DSKCHEPUMEHTATBHBIM MOMACISAM XPOHHYECKUX
BO3JIEHCTBUI MOBPEXKAAIOIINX (PAKTOPOB.

MeTomoJiorusi m MeTOAbI HCCJAeAOBaHUs. IN VIVO MoJenupoBaHUE SIBIISCTCS
OCHOBHBIM  METOJIOJIOTHYECKUM  TOJXOJIOM  HACTOSLIETO  JIUCCEPTAIMOHHOTO
uccienoBanus. Mcronb3oBaHWE Makak pE3yCcoB B KadyeCTBE MOJEIBHOTO OOBEKTa
000CHOBaHO WX (UIOTEHETUYECKHUM, aHATOMUYECKUM, HEHPOMMMYHHOHIOKPUHHBIM,
MOBEICHYCCKUM M COIMAIBHBIM CXOACTBOM ¢ yeioBekoMm (Shively et al., 2009), uro
MOBBIIIAET KOPPEKTHOCTh UHTEPIPETANMU U MEPEHOCUMOCTh pe3ysbTaToB. Jliis
GbopMHUpPOBaHUS ATKOTOJIBHOW MOTHBAIIMK TMPUMEHEH IOAX0J CBOOOJHOTO BBIOOpA
MEXIYy OJTAaHOJIOM M BOJOW, MO3BOJISIOMIUNA HCKIIOYUTH CTPECCOBBIE IPQPEKTHI
MPUHYAUTEILHOTO BBEACHUS aJKOTOJi W BBIACIUTH JKUBOTHBIX C €CTECTBEHHO
chopMupoBaHHONW MoOTHBamue. B paboTe WCHOMB30BaHBI TIeMaTOJIOTHYECKHE,
OMOXUMHUYECKUE u MOJIEKYJISIPHO-TEHETUYECKUE METO/IbI UCCJIEI0BAHUS
Oouonoruyeckoro matepuaina. Pe3ynbrarel 0000IIEHBI, MOJBEPIHYTHI CTATUCTUYECKOMN
00paboTKe U COMOCTaBJICHBI C JAHHBIMH MHUPOBOM JIUTEPATYpPHI, UTO B COBOKYITHOCTH
MO3BOJISIET CUUTATH CPOPMYIIUPOBAHHBIE BBIBOJIBI JIOCTOBEPHBIMHU.

OcCHOBHBIE 110JI07KE€HN I, BBIHOCUMbIC HA 3AIINUTY:

1. XpoHHUECKOE TOTPEOJICHHE AJTKOTOJsl B YCIOBUSX CBOOOJHOTO BBIOOpA C
BOJON caMIlaMM MaKaK pe3ycoB NpH minurelbHocTH 917 cyTok ¢ MeauaHou
notpeosenus 10 3,03 r/Kr 3TaHoNa B CYTKH (9KBUBAJIEHTHO 35—42 CTaHAAPTHBIM J03aM
B HEACNI0 y 4YeJOBEKa) M YPOBHE 3TaHOJia B KpoBH a0 160 Mr/min mpuBOoAuUT K
HapyLIECHUIO JUIUAHOTO 0OMeHa U (OPMHPOBAHUIO XOJECTATUYECKOIO CUHAPOMA, HO
HE BBI3BIBACT YMEHBIIICHUS JJIMHBI TEIOMEP JICHKOIIUTOB KPOBHU.

2. Crpecc, acCOUMUPOBAHHBIN C HAPYLIEHWEM COLIMAIBHBIX CBSA3EH, SBISETCS
3HAYUMBIM ()aKTOPOM YMEHBIIICHUS JIMHBI TEJIOMEP Yy CaMIIOB SIBAHCKUX MaKak.

3. Ilpu meaunane noTpedIeHHs STaHOJIa cCaMIIaMU Makak pe3ycoB MeHee 3,03 r/kr
B CYTKHM 3HAYUMbIN CUCTEMHBIA OKUCIIMTENIBHBIN CTPECC HE Pa3BUBACTCS.

4. Ilpy mnomepedyHOM HCCIECIOBAHUM Y MAaKaK pe3yCoB, COJEPKALIUXCSA B
COLMAJIbHBIX TPYIIaxX, B BO3pPaCTHOM JaMana3oHe oT | go 24 ner niauHa TeloMep
JIEUKOIIMTOB KPOBHU XapaKTEPHU3YETCA OTCYTCTBHEM 3HAUYMMBIX BO3PACTHBIX U MOJOBBIX
pas3IM4ni.

CreneHb J0CTOBEPHOCTH HCCIeN0OBaAHMA. [lOCTOBEpHOCTh pe3yIbTaTOB pabOThHI
oOecrieueHa UCIOJIb30BAaHHBIM METOI0JIOTHUECKUM TOJIX0JIOM, IOCTATOYHBIM 00hEMOM
AKCIEPUMEHTAJILHOIO MaTepuajga, COBPEMEHHBIMH MOJICKYJISIPHO-TEHETUYECKUMU,
OMOXMMUYECKUMHU M T€MaTOJIOTHYECKUMHU METOJaMHU HCCIEIOBaHUS, KOJIMYECTBEHHON
00pa0OTKON TMOJTYYEHHBIX JAHHBIX C HCIOJb30BAHUEM KOPPEKTHBIX CTATUCTUYECKHUX
METO/IOB aHaiu3a. Bce pe3ynbTaTbl OpUTMHANIBHBI, 3aUMCTBOBAaHUS 0€3 yKazaHUs
aBTOpa UJIM UCTOYHHKA OTCYTCTBYIOT.

Anpobauusi  pe3yJbTaToB  padoTbl. OCHOBHBIE  pe3yJbTaThl  PabOTHI
anmpoOupoBaHbl Ha OOIIEPOCCHMCKUX W MEXKIYHAPOIHBIX HAYYHBIX MEPOMPHUSTHUIX
(2019-2024 rr.), BkITt04ast KoH(pEpeHIUH «MOJIOobIC YICHBIC B MEUIIMHE U OUOJIOTHI
(2019, osnextponnbii dopmar) u «VHHOBAIlMOHHBIE WCCIIEIOBAaHUS B OWOJOTHU U
meguuuHe» (Coum, 2020), MonomexHyro HaydHyro Mmkony «llepcnexkTuBHble
HarpaBieHus (U3UKO-XUMHUUYECKOW Omonorun u OumorexHomorum» (Mocksa, 2020),
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XXIII 3uMHIOI0 MOJOASKHYIO IIKOMYy Mo OHO(H3MKE M MOJEKYJISIPHOM OHOIoruu
(Cankrt-IlerepOypr, Peniuno, 2024).

PabGoTa BbINOJNIHEHAa NpU TOJJIEpKKEe TIpaHTa Poccuiickoro HayuHoro ¢donaa u
Kybanckoro Hayunoro ¢ouma Ne 22-25-20192 nox pykoBOACTBOM KaHAMJATa
Ononornyeckux Hayk Arymana Acliana AH30pOBHYA; IPOEKT YCIIEIIHO 3aBEPIIICH.

OcCHOBHBIE =~ HAy4yHbIE  pE3YyJbTaThl  JIHCCEPTALMOHHOTO UCCIIENOBAHUS
NpeicTaBlieHbl B 9 HaydHbIX MyOJMKAIUsAX, BKJIOYas 3 CTaTbu B U3JAHUSX,
pekoMeHgoBaHHbBIX BAK P®, wu3 koropsix 2 onyOJMKOBaHBI B KypHaiax,
WHJEKCUPYEMBIX MEXKIyHApOIHBIMH CHUCTEMaMW NHUTUpPOBaHUs Scopus win Web of
Science.

BHeapenne pe3yJbTaToB B NMPAKTUKY. Pe3ynbTaThl nMcclieJOBaHUs BHEAPEHBI B
o0pa3oBaTeNbHBIN MPOIECC YYEOHO-HAYIHOTO JenapTamMeHTa OWOMEIUITMHCKHUX,
BETEpPUHAPHBIX M DKOJIOTMYECKUX HampaBiieHu CoO4YMHCKOro HMHCTUTYyTa ((uinana)
®denepanbHOTO TOCYJAPCTBEHHOTO AaBTOHOMHOTO O0pa30BaTEIbHOTO  yUPEKIACHUS
BhICIIero obpaszoBanus «Poccuiickuii yHUBEpCUTET ApYKObl Hapos10B uMeHu IlaTpuca
JIymym6b1» (cipaBka o BHeaperun Ne 02-18/2084 ot 08.12.2025 1.).

JIM4YHBIA BKJIaJ cCOUCKATEJI.

ABTOp CaMOCTOSITEIBHO BBINOJHWII OCHOBHYIO YacTh SKCIEPUMEHTAIBHBIX U
MOJIEKYJISIPHO-TEHETUYECKUX HCCIIEIOBaHUM, BKJIIOYass cOOp M TMOATOTOBKY TIPOO
OMOJIOTUYECKOTO MaTrepuana (KpOBM M CBHIBOPOTKH), aHajIW3 JJIMHBI TEJIOMEp U
MapKEPOB OKHCIUTEIBLHOIO CTpecca, a TaKKe CTAaTUCTUYECKYI0 OOpabOTKy JaHHBIX.
ABTOp TakXe TMpOBEN YriayOJICHHBIM aHaJIu3 COBPEMEHHOW OTEYECTBEHHOW U
3apyOeXHOM JUTEepaTyphl IO BIMSHUIO JTaHOJAa Ha JJIMHY TeJIoMEp, pOJIH
OKHCIIUTENIbHOTO CTpecca M WX B3aMMOCBS3aHHBIM MEXaHU3MaM. ABTOp TpPUHUMAI
HETIOCPEJICTBEHHOE Yy4YacTHE B DJKCIEPUMEHTE [0 MOJCIUPOBAHUIO XPOHHYECKOTO
MOTPEOJICHHS ATAaHOJIA Y MaKaK pe3ycoB. JlaHHbIe OMOXUMHYECKOTO aHaJIN3a ChIBOPOTKH
KPOBHU MOJY4€HbI COBMECTHO ¢ Kuprunuessim P.M.

CooTBercTBHE IHCCEPTANUN NACTOPTY HAYYHOH CIIEIUAJIbHOCTH.

HucceprainonHas paboTa COOTBETCTBYET MMACIOPTY HAyYHOH CHEIHAIbHOCTH
3.3.3 «IlaTonoruueckasi GU3MOIOTHSD COTIACHO MyHKTaM 1 u 5:

[1.1. WccnenoBanue OCOOCHHOCTEW HSTUOJIOTHYECKUX (HAKTOPOB, BBI3BIBAIOIIMX
pa3BUTHE MOBPEKACHUSA, U XapaKTepa UX BO3ACHCTBHUS HA YPOBHE KJIETOK, OPraHOB U
CUCTEM OpraHu3Ma.

I1.5. W3zyuyenue daktopoB, mpeapacrnoiararomdx K pa3BUTHIO OOJE3HH, HX
BIIMSIHUE HA COCTOSHUE 370POBbsS J0 Pa3BUTUs OOJIE3HUW W UCCIICIOBAHUE UX POJU B
natoreHese OOJIE3HM Ha BCEM MPOTSHKEHUH OTOrO Tporecca — OT COCTOSHUS
npeA00JIe3HU 10 BHI3JIOPOBIICHUS.

O0beM U CTPYKTYypa JUCCEPTALUN.

JlucceprannoHnHas paborta uzjoxeHa Ha 150 cTpaHuiaXx MalIMHOMMCHOTO TEKCTa U
BKJIFOYAE€T BBEACHHE, 0030p JUTEpaTyphl, OMHCAaHUE MaTepuaja W METOJOB
HCCIICIOBAHMS, PE3YJIbTaThl, BBIBOJAbI M IPAKTUUYECKUE pEeKOMEHJauuu. B Tekcre
npeactaBieHbl 11 tabmum u 25 pucyHkoB. CIUCOK JTUTEpaTyphl HacuuThIBaeT 187
HMCTOYHUKOB.



COJEPXAHUE PABOTbI

UccnegoBanue mnpoBeaeHO Ha 0aze JabopaTopud MOJEKYJISIPHOM OHOJOTUU
KKMIT HUIl KU (panee ®TBHY «HHUU MII») B COOTBETCTBHU C MNPUHIIUIIAMHU
TYMaHHOTO OOpalleHusl C KUBOTHBIMM, WM3JI0KEHHBIMU B JUpEKTHBE EBporeiickoro
coobmectBa 2010/63/EC. TIpoToKOabl HCCICTOBAHUS YTBEPKIACHBI OHMOITHUYECKUM
koMuteroM denepaibHOrO0 TOCYAAPCTBEHHOTO OIOJKETHOTO HAYYHOTO YUPEKIACHUS
«HayuHo-uccrnenoBaTebCKUii HHCTUTYT MEIUIIMHCKOW MPUMATONOTUW» (MPOTOKOI Ne
50 or 28.07.2020) © JOKaTbHBIM 3THYECKUM KOMHUTETOM [0 BOIPOCAM
OMOMEIUIIMHCKUX WCCIIeIOBaHu  HaImoHambHOTO  HMCCIIEOBATEIBCKOTO  IIEHTpa
«KypuaToBckuii uHCTUTYT» (ITpoTOKOa Ne 02-3 ot 28.05.2025).

MartepuaJjbl 1 METOAbI HCCJIEIOBAHUS

Kusommuvie

MarepuanoM [t pabOThI MOCTYX UM Makakud pe3ychl oboero mosa (n = 121) u
camiibl Makak siBaHckuX (n = 10) (muromHrK Kyp4aToBCKOro KOMILIEKCa MEAMIIMHCKOM
npumatonorun HULL «KypuatoBckuit unctutyt» (panee — ®I'bBHY «HUM MIly, r.
Coun, Poccus). Bce xuBOTHbIE ObUIM POXKAECHBI B NMUTOMHHUKE MpPH COAECpPNKAHUU
IpyNIamMud B OTKPBITBIX BOJbEpPaX C JOCTYNOM K YTEIUVIEHHBIM BHYTPEHHUM
OMEICHUSIM.

JIns aHanu3a BKIJIA/Ia BO3PACTHBIX U3MEHEHUN B XOJI€ IMTEIbHOW aJIKOTOJIM3allun
KUBOTHBIX KaK HE3aBUCHMOIO OT JEHMCTBUS 3TaHOJa (PaKTOpa MCIOIb30BaIu 00pa3libl
BEHO3HOW KpOBU 85 KIMHUYECKHU 3/I0POBBIX MakKak pe3ycoB B Bo3zpacte 1-24 roga (41
caMmka u 44 camna), coOpaHHble B XOJi€ IUJIAHOBBIX BETEPUHAPHBIX OCMOTPOB B
npobupku ¢ K2-OJITA 6e3 npoBeeHus: TOMOJIHUTENbHBIX NHBa3UBHBIX BMEIIATEIbCTB.
J{nst oueHKH BO3MOKHOTrO BiusiHUS XpaHeHus JJHK nmonomnurensHo uccnemoBanu 22
oOpasua JIHK 13 kpoBH caMIlOB Makak pe3ycoB, XPaHUBIIMXCS OKOJO ABYX JET MpU —
80 °C, u 22 ob6pasua ceexesbiaenennon JJHK ot comoctaBumbix mo Bo3pacty (10-19
JeT) W YCJIOBUAM coJepkaHus camuoB. JKUBOTHbIE 00€MX TpYII COJAEP)KaIUCh B
IPYIIOBBIX OTKPBITBIX BOJbepax; Boiaesnenne JJHK npoBoauny uaeHTUYHBIM METOAO0M,
ONPEAEIICHNE JUIMHBI TEOMEP — B ennHou cepuu [1LP.

OKCHEPUMEHT XPOHUUYECKOTO aJIKOIOJBHOTO BO3JEHCTBUA MTPOBEAEH HA 30POBBIX
MIOJIOBO3PEJIBIX caMIlaX MaKak pe3ycoB B Bozpacte 8—16 ser (n = 36), nepeBeeHHbIX U3
YJIIMYHBIX BOJILEPOB B MHIWBHAYaJbHbIEC KJIETKH U3 HEPIKABEIOIIEH CTalu, OCHAILlCHHBIC
CUCTEMOI OTKJIIOUEHHUS MOJAaYd BOABI, IPU COXPAHEHUU 3PUTEIBHOTO, CIYXOBOTO U
O0OOHSTEILHOTO KOHTAKTa MEXIy 0co0siMu (0€3 TaKTUIILHOTO B3auMozeiicTBus). Ilepen
HA4yaJIoOM MCCJIEIOBAaHUS BBINIOJIHEHbl KapaHTUH M ajanTamuss K  YCJIOBHSM
UHAUBUAYAIbHOTO  cojaepxkaHusi. [lumieBoil  panmoH  BKJIOYald  KOMOHMKOPM,
MPOU3BEACHHBIN MO TEXHOJIOTUU KOMIMaHuU «Altrominy (I'epmanusi), a TakKe CBEXKHUE
OBOILY U QPYKTHI. [[1s1 OlleHKH cpeHel JUIMHBI TeTOMEpP B JUHAMUKE, OMOXUMUYECKUX
MapKepoB W JeuKoruTapHoni ¢dopmynsl U3 36 camIioB Makak pe3ycoB oTtoOpamu 14
KUBOTHBIX TI0 WHIUBUIYAIbHBIM MEIUAHHBIM 3HAYEHUSIM CYTOYHOTO MOTPeOIeHUS
sTaHoJa (I/KT MacChl TeNa/CyT.) 3a MepBbIe 55 CyTOK ATamna MoAAepKaHus alKOrOJIbHON



motuBamu. ChopmupoBanu aBe rpymmbl: ¢ Hambosnee HuzkuMm (HIID, n = 6) u
HauOosee BeicokuM (BIID, n = 8) ypoBHeM noTpebiieHus 3TaHoIIa.

ITockosibKy MaTepuan OT MaKaK pe3yCOB, yY4aCTBOBABIIMX B JKCIIEPUMEHTE IO
NOTPEOJICHUIO 3TaHOMA, TMOJIYYeH MPU HHIWBHUIYAJIbHOM COJIEPXKAHUU, U1l OLEHKH
BO3MOYKHOTO BJIMSIHUSI TaKOW COLMAIbHOM M30JsUUU (pa3pblB CBSI3U C TPYIION) Ha
JUIMHY TeJIOMEp JOTOJHUTEIBHO HCIONb30BaJIU IMapHbIE 00pa3lbl KPOBU OT CaMIIOB
Makak siBaHCKuX B Bo3pacte 11-17 mer (n = 10), mojgydeHHBIE MOCIE 3aBEPIICHUS
OCHOBHOTI'O JINCCEPTALMOHHOTO MCCIIEOBAaHUS B paMKaxX OTAEIBHOrO uccienoBanus. o
Hayajga MaHUMYJSIUNA MakKakud SBAHCKUE COJEPKAIUCh B YCTOMYMBBIX COIMATBHBIX
rpynnax no 3—4 ocoo6u. Jlaiee >KMBOTHBIX MEPEBOAWIA B MHIWBHUAYaIbHbIE KIETKH C
MOJIHBIM HMCKJIIOYEHUEM KOHTAKTA C PAHEE 3HAKOMBIMHU OCOOSIMHU, MPU 3TOM IE€PBBIA
3a00p KpPOBH BBINOJHSJIM B TMEPUOA TPYIIOBOTO COACPKAHMS ISl XapaKTEPUCTUKU
HCXOJHOW JUIMHBI TEJIOMEP, BTOPOU — cIrycTs 60 qHel HHANBUAYAIBHOTO COAEPKAHUS B
YCJIOBUSIX, BOCIPOMU3BOJAIIMX PEXKUM, MPUMEHEHHBI B SKCHEPUMEHTE C CaMmIlaMu
MaKakK pe3ycoB.

Mooenuposarnue xporuuecko2o nompeo.ienus: aiKo2ous

MopenvupoBanue noTpeOIeHUsT aJIKOTOJIsI TPOBOJIUIMN 0 paHee anpoOUpPOBAHHOMN
metoguke (Tummbaa u Op., 2023), BKIOYAIONICH OSTambl aganTaldd, WHUIHALMN
aJKOrOJIbHOW MOTHBallMM U ee mnopaep:kanus. l[lociie kapaHTHHA BBITONHSIN 26-
CYTOUHYIO aJanTaluio — TpUydYeHHE K MOTPeOJEHUI0 BOJHOIO  pacTBOpa
HEKJIOPUIHOTO TMOJCHACTUTENd W3 WHAUBUAYAJIbHBIX MOWJOK. Jlamee mpoBoaniIn
WHIYKIUIO alKoroibHOM MoTuBammu (0—62 CyTKHM): eXeaHeBHO Ha | wuac
MPEAOCTABISIN AOCTYNI K PAacTBOPY ATaHOJIA ¢ HEKAJIOPUIHBIM IMOJCIACTUTENIEM IPU
OTCYTCTBUH JIOCTyNa K Boze. B nepBbie 31 CyTKM KOHLIEHTPALMIO 3TAHOJIA ITOBBIIIAIH C
1% no 4% mnpu yBeJIMUYEHUM JUMHUTa moTpedaeHHoM A03el ¢ 0,5 go 2 r/kr,
nocaeaywomnme 31 cyTku ucnosibzoBainu 4% pactBop 6e3 orpanuyeHuid 103bl. [anee Ha
JTame TMoJyIepXKaHusi oOecreynBain KpPYTrJIoCYyTOYHBIM CBOOOAHBI goctyn K 4%
pacTBOpYy dTaHoMa O€3 MOJCIACTUTENS MPU HATMYUNA HEOTPAHUYCHHON MUTHEBOM BOJIBI.
JIaHHBIA ~ PEXUM CUMTACTCA ONTHUMAIBHBIM JJI1 YCTOMYMBOIO MOAACPHKAHUSA
aJIKOTOJIBHOM MoTuBaiuu y Makak pesycoB (Vivian et al., 1999). BeimonHens! jaBa
nepuoga aOctuHeHiun (433-462 u  721-750 cytkum). OOmas IUTETLHOCTH
AKCIEPUMEHTa OT MEPBOTO NpPEAbsIBICHUS 3TaHoja cocTtaBuia 920 cyrok. Jlug
IIPUTOTOBJICHHSI PacTBOPOB UcTONb30BaIH 95 % stunossiii cniupt (OO0 «KoncranTa-
®apm M», Poccust). ExxenHeBHO perucTpupoBaii 00beM MNOTPEOJIEHHOIO pacTBoOpa
ATAHOJIA ¥ PACCYUTHIBAIIU €T0 CPEIHECYTOYHOE OoTpeOieHue (T/KIr/CyTKH).

Ha pa3nuusbIX 3Tamax SKCIEPUMEHTA y KUBOTHBIX OTOMpAIU BEHO3HYIO KPOBb.
3abop BeHO3HOU KpoBU NpoBogauiau yrpoM B 9:00 (UTC+3:00) U3 moaKOXKHON BEHBI
ieya a0 KopmJieHus, 0e3 MpUMEHEHHUs CceJaTHBHBIX cpelacTB. KpoBb cobupanu B
npooupku ¢ K3-OJITA nmmg remMatojlorMUYeCKOro aHajiu3a Ha aBTOMATHYECKOM
anamm3atope HumaCount 30TS (I'epmanusi) u B TPOOUPKH C aKTHBATOPOM
CBEPTBHIBAHUS ISl TIOJYYCHHUS CHIBOPOTKM W OMOXMMHUYECKHX WCcienoBaHui. s
mojicueTa JeHKOIUTapHOU (HOPMYJBI M3rOTAaBIMBAIA Ma3Kd KpOBU, (HUKCUPOBAIU U
OKpammBaiy 1o meroxy Mani-I'proHBasiby; MUKPOCKOIIUIO BBIIIOJHSUIM C MACISHOM
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ummepcueir  (o0bexktuB  x100, okymsip x10), moacyeT KIETOK MPOBOAMIN C
ucnoisibzoBanueM cuerunka CJI-1 (Poccus).

Vavmpa3zeykoseoe uccredosanue

JUIss  MOHUTOpPMHTa  COMAaTHYECKMX  W3MEHEHUW  €XKEeroAHO  BBIMOJIHSIN
yJIbTPa3BYKOBOE HCCIEeIOBaHME cepila u nedeHu Ha ammapare Chison SonoTouch 60
(matuuku Chison MC6-E u Chison P6-E) non koMOMHHpOBaHHOHM aHecTe3Hei:
TuietTamMmuH—30iazenam (Zoletil® 100, 5 mr/kr) u kcunasun (Xyla 2%, 2 mr/kr).

Memoowt I11]P

OueHky cpeaHell JJIMHBI TEJIOMEP BBIMOIHSIN METOJO0M IMOJIUMEPA3HON LEMHON
peakmmu 1o Cawthon (2002) nns ompeaesieHUs OTHOCHUTEIBHOW CpEeIHEH IJIMHBI
tenomep u o O’Callaghan u Fenech (2011) nns onpenenenus aGCOMOTHOM cpeaHei
UIMHBI TenoMmep. HykienHoBbIe KUCIOTHI BBIACISIN U3 JCHKOIMTOB MEpPUPEPUIECKOM
KpOBU, TOJYYEHHBIX U3 00pa3noB KpoBH, cradmimsupoBanHblx K2-D/TA, c
UCIIOJIb30BaHUEM KOMMepueckoro Habopa S—copO (Cunton, Poccus) mo uHCTpyKUMU
npousBoautens. Beigenennsie ob6pasmnsl JJHK xpanuwmu npu —80 °C nmo ananmsza.
Cpennioro juiHy Tenomep omnpenensuin B oOpasuax JHK, nomydennsix B poHOBOM
nepuojie (—32 cyTkH), B mepuoaax norpedsnenus stanona (92, 717 u 917 cytku) u B
nepuosae auiieHust stanona (749 cyrtku). llepen mocTtaHOBKOW peakiuil OLEHUBAIN
KOHIIeHTpalutio u orcyrcTBue Aerpanauuu JIHK (cnexktpodoTomerpus u anekrpodopes
B arapo3HOM Telie).

YcnoBrs KOJIMYECTBEHHON MTOJIMMEPA3HOW LEMMHOW PEAKIIMU B PEAIBHOM BPEMEHU
ONTHUMH3UPOBAIM C KCIOIb30BAHUEM CEPHUM pa3BEICHUN CHUHTETHYECKOrO CTaHJaapTa
TenomepHoil nocnenosatenbHocTd (3AO «EBporen», Poccust) u 06pa3noB reHOMHON
JHK. B kaudectBe oHOKONUIHOTO reHa ucrnonb3oBaiu 36B4. TIpoosr JJHK npuBoannu
K €IMHON KOHUEHTPALMH MO AaHHBIM CIIEKTPO(YOTOMETPUU U KOHTPOJBHON PEAKIUU C
npaiimepamMu K [-TJIOOMHY; COCTaB pEAaKIMOHHOW CMECH ONTUMHU3UPOBAIN IS
noBeiieHus 3G dekTuBHOCTH  aMmiuiMpukanuu.  Mcmonap3oBamu  CIEAYHONIYIO
TEMIIEPATYPHYIO NporpaMMy — akTuBausi noiaumepassl 95 °C, 15 munyr; ganee 30
mukioB (95 °C 20 cekynn, 65 °C 25 cexkynn, 72 °C 40 cekyHZ) C perucTpaimeu
bayopecuenuu npu 65 °C; 3akmrountenbHas djoHramus 72 °C. s oleHKu
OTHOCHUTEJILHOM JJIMHBI TEJIOMEP MPOBOAWIN aMIUTU(UKALIUIO TEJIOMEPHBIX IIOBTOPOB U
reHa 36B4; mis aOGCoNIOTHOW MPUMEHSIIM CHUHTETHYECKHE CTAaHNIApPThl TEJIOMEPHOMN
nocnenoBatenbHoctt  (TTAGGG)s wu  ¢parmenta  36B4  (oumctka  —
BBICOKO?((heKTHBHAS XKUJKOCTHAs xpomarorpadus). Me)IoCTaHOBOYHYIO
BOCIIPOM3BOJMMOCTh KOHTpOJUpoBasin oObeauHeHHo npoboit JJHK (cmech paBHBIX
KOJIMYECTB BCEX 00pa3loB). AOCOJIOTHYIO JIMHY TEJIOMEpP pAaCCUUTHIBAIA Kak
OTHOLIEHUE CyMMAapHOW JUIMHBI TEJIOMEPHBIX MOBTOPOB B peaKkiuu (110 UHTEPHOJISLINU
[0 CTaHJIAPTHOW KPUBOI) K YUCITY JUIIOUIHBIX T€HOMHBIX KOMUM (110 OJTHOKOITUHHOMY
reHy) C TOCIEIyIOUUM JIeJIEHUEM Ha KOJUYECTBO XPOMOCOMHBIX KOHIIOB B
JUIUIONHOM TE€HOME U3y4aeMoro BuAa. Pe3ynbrar BbIpaXkald B ThICA4Yax Iap
OCHOBaHWI Ha OAHY TeloMepy. Bce peakuuu BBINOJHAIM B TPEX TEXHUYECKUX
NOBTOPHOCTAX. B ananu3 BKIto4Yanu oOpasibl, s KOTOPBIX CTaHAAPTHOE OTKIOHEHHE
IIOPOrOBOTO LMKJIA MEXKY MOBTOPHOCTSIMU HE MPEBBINIAIO OJJHOTO LUKJIA, a 3HAYCHUS
aMIUTH(UKAIMY HaXOJUINCh B IMHEMHOM JMana30He CTaHIapPTHBIX KPUBBIX.
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buoxumuueckue uccneoosanus cvi8opomru Kpoeu

KoHueHTpanuio 3TaHosia B CHIBOPOTKE OMpeaessiu GepMEeHTATUBHBIM METOJIOM C
ucrnoyib3oBanueM Habopa «3ItaHon—OnbBeke» (OO0 «OnbBeKC IUATHOCTUKYM,
Poccust). YpoBenb BemiecTB, pearupyrommx ¢ tuodapoutypoBoi kuciotoit (THK-
aKTUBHBIC MPOAYKTHI), OlIeHUBaIU ¢ nmpuMeHenneM Habopa « TBK—Arat» (OOO «Arar—
Meny, Poccus). AKTUBHOCTb KaTajasbl B CHIBOPOTKE OMNpenesin (hepMEeHTaTUBHBIM
METO/IOM C Hcmonb3oBanuem Habopa Catalase A007-1 (Cloud—Clone Corp., CILIA).
Peakunu onpenenennss ThK-akTUBHBIX NPOAYKTOB M aKTUBHOCTH KAaTaJIa3bl IPOBOAWIN
B JIByX IOBTOPHOCTAX, PE3yJbTaT ycpeaHsau. ONTUYECKYIO IUIOTHOCTh MU3MEPSIU Ha
cnekrpodoromerpe IMPLEN NanoPhotometer NP80 (I'epmanusi) B cTaHZapTHBIX
KIOBETax ¢ JUIMHOM onTudeckoro mytu 10 MM u pabounm o6bemom ot 0,5 mui. Metogom
UMMYHO(DEPMEHTHOTO  aHalM3a  ONpeAeNsid  COACpKAHME  KOpPTH30Ja U
neruaposnuanipocrepona cynbdpara (AI'DA-C) ¢ ucnonbzoBanueM HadopoB OO0
«XEMA» mna anamuzatope MultiskanEX. [Ipoune Ouoxumuueckue Moka3zaTeau
onpenensuin Habopamu High Technology, Inc. Ha monyaBTOMaTH4YeCKOM aHAIU3aTOPE
Biochem SA.

Cmamucmuueckas oopabomka pe3yibmamos

CraTrcTHYecKy0 00pabOTKy MaHHBIX IpoBoawin B mporpamme GraphPad Prism
8.0. HopmanbHOCTh pactipesiesienust olieHuBaiu kpurepusimu KonmoropoBa—CmupHOBa
u [anupo—Yunka. Jlns cpaBHEHHsS JABYX HE3aBHUCHUMBIX BBIOOPOK HCIIOJIB30BAIH
HemapHbld  t-kpurepuid CThIOJEHTa WM (-KpUTEPUM C TONpPaBKOW Yam4ua, Uit
3aBUCUMBIX BBIOOPOK — MapHBIN t-KpuTepwid. [IpM MHOXKECTBEHHBIX M TIOBTOPHBIX
M3MEPEHUSIX TPUMEHSIIN OOHO- U JBYX(aKTOPHBIN aucniepcuoHHbli aHann3 (ANOVA)
WM CMEUIaHHYI0 MOJENb C MOCHEAYIOIMMHA MHOYXECTBEHHBIMU CpaBHEHUAMH. [[s
JAHHBIX C HEHOPMAJIbHBIM paCIpelesieHUEeM HCIOIb30Balu Kputepuu Kpackena—
Yomnuca wnum @PpujaMaHa C anocTepUOpPHbIM TecToM JlaHHa B 3aBUCUMOCTH OT
xapakTepa BbIOOpOK. KoppensiumoHHBI aHadu3 TPOBOJWIM C HCHOJb30BaHUEM
koaddunmentoB [upcona wim CrnupmeHa; Ipu HEOOXOIUMOCTH MPUMEHSIIA JTUHEHHBIH
perpeccuoHHblil aHanu3. Pe3ynbraThl mnpenacraBisuii kak MESEM unu M=£SD.
Kputnueckuii ypoBeHb 3HAUUMOCTHU MTPUHUMAIIH paBHBIM p<0,05.
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Pe3yJILTaTbI HCccjaeaJ0BaHuA

Ilompebnenue smanona, comamuyeckue u OUOXUMUYECKUe USMEHEHUs]

B Xxozme oskcmepuMeHTa €XEIHEBHO KOJMYECTBEHHO OLIEHUBAIN IOTpeOiicHHe
aTaHosa. MeauaHHbIE 3HAUEHUS CYIIECTBEHHO pPa3IMYalUCh MEXAY TpyHIaMud |
OCTaBAIMCh CTAOUJIBHBIMH, C HEOONBIIOW TEHACHIWEH K YBEIMYCHHIO, YTO
HOATBEPKIAET YCTOHUMBOE (OPMHUPOBAHUE PA3NIMYMI B aJKOTOJLHOW MOTHBALMU: B
nepBOM mepuojie (a3pl NMoaiepkaHusl y KUBOTHBIX rpynnsl HIID unauBumayaneHOe
MeauanHoe norpednenue cocrasisio ot 0,14 go 0,94 r/kr/cyT., y )KMBOTHBIX TPYTIIIBI
BIID — ot 1,92 no 3,03 r/kr/cyt. (Pucynok 1).
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Pucynok 1 — YpoBeHb notpedieHust 3TaHoa >kMBOTHbIMU. [1 — nepuoa noaaepxkaHus
AJIKOTOJIbHOM MOTHMBALIMH, B CKOOKaxX yKka3aHbl cyTku onbiTa. HIID — rpymnmna Huskoro
notpebsienus 3taHona. BIID — rpynna Beicokoro norpedieHus stanona. [IpuBeneHst
WHUBUTyaJIbHbIE 3HAYEHU S, TOPU30HTAIBHOM TUHUEH OTMEUYCHA MeIhaHa. *** —
p<0,001, oTinuuust MEXTy TpyIMIaMu Ha TaHHBINA CPOK HAOTIOICHUS

[TepecyeT Ha yeIOBEKa MOKA3bIBAET, UTO MOTpeOIeHUE 3TaHoa B A03¢€ 3,03 r/Kr y
makaku Maccod ~10 xr coorBerctByer 30,3 r© 3TaHola B CYTKH; C YYE€TOM
koapdunmenta nepecuera mana mMakak 3,1 (CDER FDA) s3to cocraBisier okojio 59 r
ATaHoja [y yenoBeka Maccoil 60 Kr, To ecTh 5—6 cTaHIapTHBIX 103 B CyTKU (3542 B
Hezemo). [Ipu uHTeprpeTanuu BakeH TakKe TOCTUTaeMblid YPOBEHb 3TaHOJIa B KPOBH,
ONpeaeNsIOIUN TOKCUKOIoTnYeckre 3 (PeKThI.

Cpennuii ypoBeHb 3TaHOJa B CHIBOPOTKE CTATUCTHYECKM 3HAYUMO OTJIMYAJICS
mexay rpynnamu HIID u BIID B nepuoasl nognepxkanus 2 u 3: 37 = 4 Mr/m1 npoTus
77+ 10 mr/an (p < 0,05) u 8 £ 2 mr/nn npotus 53 + 14 mr/an (p < 0,001) (Pucynok 2),
COOTBETCTBEHHO. MaKCHUMaIbHbI 3aperuCTPUPOBAHHBIA YPOBEHb 3TaHOJAa B KPOBU
coctaBun 160 Mr/mi, 4yTo COOTBETCTBYET JIETKON CTENEHHM ONBbSHEHHUS Yy ueIOBeKa.
BuyTpu noarpynn orMmeuanach BbIpa)kKeHHasi BapuaOeIbHOCTh, BEPOSITHO CBSI3aHHAsS C
UPKAJUaHHON HEPaBHOMEPHOCThIO MOTpeOJeHUs U (PUKCUPOBAHHBIM YTPEHHUM

13



BpeMeHeM 3abopa KpoBH. Panee moka3an puT™m notpebiaeHus ¢ akpoda3zoit okomo 15:00
(UTC+3:00) (ITaruenko u op., 2022), mo3ToMy IMHKOBBIC KOHIIEHTPAIIMA MOTJIU OBITh HE
3aukcupoBanbl. KIIMHUYECKUX MPU3HAKOB WHTOKCHKAIIMU B TCUCHUE HAOIIOJICHUS HE
OTMEYaJIOCh.
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Pucynok 2 — Coaep:aHue 3TaHOJa B CBIBOPOTKE KPOBH KUBOTHBIX. [1 — mepmo
NOJJIEP>KaHMs AIKOT0JIbHOW MOTHBALIMHU, B CKOOKAX yKa3aHbl CyTKH omnbiTa. HITD —
rpyIIa HU3KOro norpedsienus sranona. BIID — rpynna Beicokoro norpebiaeHus
staHoua. [TpuBeeHbl MHAMBHTyaIbHbIE 3HAUEHHUSI, TOPU30HTAIIBHOMN JIMHUEH OTMEYEHO
cpenHee 3HaueHue. *, *** — p<0,05, p<0,001, oTiMuMs MeX Iy rpynIaMyu Ha JaHHBIA
CPOK HaOJIOICHUS

Ncxonno rpynnel HIID u BIID He paznuyanuch IO OIEHEHHBIM aHATOMO-
¢usnonornyeckum mapamerpam. K 722-m cytkam B rpynme BIID macca Tena
yMeHbImIach Ha 9 % otHocurensHo ucxoaHoro 3HaueHus (p = 0,030), Torma kak B
rpynne HIID 3HaYMMBIX W3MEHEHHWIl HE BBISIBICHO. YJbTPA3BYKOBOE HUCCIEHOBAHUE
NIEYEHU U CEepPAlA HE BBISBUIIO CTPYKTYPHBIX U3MEHEHUI.

JlnutenbHas SKCIO3UIMS COMPOBOXKAAIACH OMOXUMHUYECKUMH H3MEHEHHUSIMU: B
rpymme BIID ¢ 92-x cyrok moBbimanics yposeHb Tpurimiepunos (p<0,05, p<0,01), c
717-x CyTOK — aKTHBHOCTh TamMa-Tiayramuitpancnentuaassl (p<0,05); ypoBeHb
o0rrero xojecTeprHa cHmkaics B ooeux rpymnmnax (p<0,05, p<0,01), a k 917-m cyTkam
B 00euX Ipymmax yBeJIMYMBAIOCH cojepkaHue ooiero ommupyounna (p<0,05, p<0,01).
COBOKYITHOCTh M3MEHEHUI CBUIETENbCTBYET O HAPYIICHUHU JUIUIHOTO OOMEHa H
(GOpMHUPOBAHUU XOJIECTATUYECKOTO CHUHIPOMA 0€3 BBIPAXKEHHOTO IUTOJIUTUYECKOTO
MTOBPEXKICHHUS IEUYEHHU.

Pezynomamui cemamonocuueckoeo ananusa

OOmiee YMCIO JIGMKOIIMTOB B XOJE OKCIEPUMEHTa OCTaBajloCh CTAOUIBLHBIM
(PucyHok 3).
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CyTKH ollbITa
Pucynok 3 — ConepxaHue JTEUKOIMTOB B KPOBH Y CaMIIOB Makak pe3ycoB: —26 u ()
CyTKU — (hOHOBBIC 3HaUCeHUS, 92, 429, 717 1 917 cyTKu — 3Tansbl MOAACPKAHUS
aJIKOTOJIBHOW MOTHUBauuu, 749 cyTku — nnepuof qumeHus stanona. HIIO — rpynma
HU3KOTro noTpedieHus stanona, BIID — rpynmna BeICOKOro noTpeOieHus 3TaHoJIa

[Ipu sToM B nelkomuTapHO ¢GopMmysie OTMEUAIUCh TUHAMUYECKUE CIABUTH:
MCXOJIHbIE MEXIPYIIOBbIE pa3IUuusi MO J0Jie JUM(POUUTOB M HEUTPOPHUIOB K
3aBepIIICHUI0 HAOJIOIeHNsI HUBEIHpoBauCh (Pucynku 4, 5).
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Pucynok 4 — Conepxanve TuM@OIIMTOB B KPOBH Y CaMIIOB Makak pe3ycoB: —26 u ()
cyTku — (poHOBBIE 3HaueHus, 92, 429, 717 1 917 cyTKu — 3TaIbl MOAAEPKAHUS
QJIKOTOJIBHOW MOTUBALUH, 749 CyTKU — nepuoa auuieHus 3tadona. HIID — rpynna
HU3KOTO ToTpedsienus stanona, BIID — rpynma Beicokoro nmotpebaeHus sTaHomna, ** —
p<0,01 npu cpaBHeHuU BHYTpU rpymisbl, ## — p<0,01 npu cpaBHEHUU MEXKy TPyIIIaMU
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CyTKH ornbiTa
Pucynok 5 — Coneprxanne HEUTPOPHUIOB B KPOBH Y CaMIIOB Makak pe3ycoB: —26 u 0
cyTKU — (hoHOBBIE 3HaUeHUs, 92, 429, 717 u 917 cyTKu — 3Tanbl NOAAEP)KaAHUS
aJIKOTOJIBHOW MOTHUBaUuUu, 749 cyTku — nepuof Jumenus stanona, HIIO — rpynma
HU3KOro notpedieHus stanona, BIID — rpynmna BeicOKOro noTpedieHus 3TaHoa, ** —
p<0,01 npu cpaBHEeHUN BHYTpHU rpynmnsl, ## — p<0,01 npu cpaBHEHNN MEKIY TPYIIIAMHA

K KkoHIly 3KcnepuMeHTa OTHOCUTENIbHAas [0Jii MOHOLIMTOB B 00€HUX TIpymIax
YBEJIMUMUIIACh MPUMEPHO B JIBa pa3a MO CPABHEHUIO ¢ MCXOAHBIM ypoBHeM (p<0,01) u
cocTaBuiia B cpeaHeM Oosee 6 %, MpEeBBICUB JUTEpaTypHbIE pedepeHTHbIE 3HAUCHUS
(1,6+1,6 % nnsa camioB Bo3pactom 3,8—16 net, cormacHo Andrade et al., 2004; 0,75—
6,15 % nns camioB Bo3pactom 4-8 net, cornacHo Koo et al., 2019). OtcyrcrBue
OTHOCUTEJILHOTO MOHOIMTO3a Ha 749 cyrtku (uepe3 29 nHel mocie MpeKpaiieHHs
JOCTyIA K aJIKOTOJII0) CBUETENILCTBYET 00 0OpAaTUMOCTH 3TUX U3MEHEHUI U UX CBS3U C
npeabsiBiieHreM ankorodisa (PucyHoxk 6).

B rpynne BIID Ha TpeTbu cyTkH 000X MEPUOIOB JUIICHUS ITAaHOJA TPAH3UTOPHO
CHMKAJIOCh KOJIMYECTBO 3PUTPOLIMTOB, @ BO BTOPOM NEPHOJE — TAKKE TI'€MAaTOKPUT.
[lokazaTenn ocrtaBamuch B  mpeAenax  (U3HOJOTMYECKMX 3HAYEHUW U HE
COMPOBOXKAAUCH KIMHUYECKUMHU MPU3HAKAMHU a0CTUHEHTHOTO CUHAPOMA.

B COBOKymHOCTH  BBISBICHHbIE HW3MEHEHHUS MOATBEPKAAIOT  CUCTEMHOE
Ouooruueckoe JAeWCTBUE 3TaHOJa, HO HE YKa3blBalOT Ha BBIPAXKEHHOE HapyIICHHE
KPOBETBOPEHUS WM Pa3BUTHE KIMHUYECKH 3HAUMMOI'O CHHAPOMAa OTMEHBI.
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Pucynok 6 — ConepxaHre MOHOLIUTOB B KPOBU y CaMIIOB MaKakK pe3ycoB: —26 u 0 cyTku
— ¢oHOBBIC 3HaUeHUs, 92, 429, 717 u 917 cyTKu — 3TaMbl NOAIEPKAHUS AIKOTOJIBHON
MOTHUBaIMu, 749 cyTku — nepuoy Jmiienus 3tanona. HIID — rpynma Hu3zkoro
noTpebnenus atanona, BI1D — rpynmna Beicokoro norpebdienus atanona, * — p<0,05
IIPU CPAaBHEHUH BHYTPU TPYIIIBI

Ilokazamenu oxucaumenbHo2o cmpecca

CocTossHME aHTHOKCUIAHTHOM CHCTEMBI OLEHHWBAIM IO AKTUBHOCTH KaTaJia3bl B
CBIBOpOTKE. B 00enx moArpymmax nokasareiib Kojiebdayucs, HO CTATUCTUYECKH 3HaYUMO
HE OTJMYalCAd OT (POHOBBIX 3HAYEHUM aJaNTalMOHHOTO NEPHOJA; MEXIPYIIOBHIE
pazmmunst HIIO n BIID BeIABIEHBI TONBKO B TPETHEM IMEPUOAE MOAAEPKaHUS — HA 917
CYTKM aKTMBHOCTb Kartajasbl B rpymnne BIID Obina moutu B 8 pa3 Bbilie, 4eM B Tpymie
HIID, mpu stom BHyTpHu rpynnel BIID oHa He oTnmyanack JOCTOBEPHO OT MCXOIHOIO
YPOBHSI, UTO YKa3bIBAa€T Ha BBICOKYIO BapHaOENbHOCTh W/UIIU aJaNTallMOHHbIE PEAKINU
(Pucynox 7).

Ha 92-¢ cyrku cogepxkanue TBK-akTUBHBIX TIPOIYKTOB YBEIMYHMBAIOCH
OTHOCHUTENLHO (D)OHOBOTI'O 3HAYEHMsI, OJTHAKO B JAJbHEWUIIEM YCTOWYMBO CHUXXAJIOCHh B
o0eux rpyImnax; CTaTUCTUYECKU 3HAYMMBIX paznuuuii Mexay rpynmnamu HIID u BIID
He BbIsABICHO (PucyHOK 8).

B coBokynHoctn nuHamuka ypoBHS TBK-akTHBHBIX IPOAYKTOB M aKTUBHOCTH
KaTajia3dbl CBHUJETEIBCTBYET O TOM, YTO IPU JOCTUTHYTOM YPOBHE BO3JIECUCTBUS
XPOHUYECKOE MOTPEOJICHHE ATaHOJIa HE COIMPOBOXKIATOCH BBIPAKEHHBIM CHUCTEMHBIM
OKHCIIUTEJIBHBIM CTPECCOM.
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Pucynok 7 — Kartana3Hast akTHBHOCTB CBIBOPOTKH KPOBH.

@ — aganTanMoHHbBIN niepuo, I1 — nepuoa noaaepkaHust aNKOroJIbHOM MOTHBALINU, A —
aOCTHHEHTHBIN NEepHO/JI, apadcKoi udpoil y auTepbl 0003HaYE€H HOMEP MEPUO/Ia, B
CKOOKax yKa3aHbl CyTKH OIbITA WIH IIEPUOA JTUIIEHUS ankoros. /J[aHHble npruBeneHbI
B BHJIE CPEHEr0 3HaYEHUs U OMUOKH cpeaHero. CTaTuCTUYECKUe OTIIMYHUSA 110 TECTY
Kpackena—Yomnuca. # — p<0,05, oTnuyust Mex1y TpyIaMu Ha JaHHBIIA CPOK
HaOmoaeHus. * — p<0,05, oTIIMYUS BHYTPH TPYIII JIJIsl pa3HBIX ITAIOB OIBITA,
crutomHas uHus i rpynnel HITO, nynktupHas nis rpynnst BITO
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Pucynok 8 — Conepxanue TBK-akTHBHBIX IMTPOTYKTOB B CHIBOPOTKE KPOBH.

@ — aganTanMoHHbIN nepuo, I1 — nepuoa noaaepkaHus aIKOr0JIbHOM MOTUBALIMU, A —
aOCTHHEHTHBIN Mepro/, apadckoit udpoit y muTepbl 0003HaAYEH HOMED MEepHo/ia, B
CKOOKaX yKa3aHbl CYTKH OIbITA WM TIEpHOa JIMIICHUS aJKoros. JlaHHbIe MpUBEACHBI
B BHJIC CPEJIHETO 3HAUYCHHS U OIMOKHU cpeaHero. CTaTuCcTHYecKas 3HAYMMOCTh
paznuuni 1o tecty Kpackena—Yomuca oT neproa aganTaluu: CIJIONIHAS JTUHUS ISt
rpynnst HIT3, nmynktupnas ans rpynmst BIID, *| #* *** _ pn<0,05, p<0,01, p<0,001

Ypoeenv kopmuzona u /{1’ 24-C

V¥ 36 xuBoTHBIX ypoBHU KoptH3ona u JI'DA-C onpenensnu ncxogHo u Ha 92-e
CYTKHM omnbITa. B 00miel rpynmne cTaTuCTUYECKH 3HAYMMBIX W3MEHEHUH KOpPTH30Jia HE
BBISIBIICHO, OJHAKO B KBapTWJIE€ >KMBOTHBIX C MAaKCHMAJIbHBIM IOTPEOJIEHUEM €ro
KOHLeHTpauusi cHuxkanach (p = 0,003); BbIpa)KeHHOCTh CHUKEHHS Obllla CBsI3aHA C
ypoBHeM moTpebnenus (rs = —0,35, p = 0,039). VYposens JAI'DA-C B oOmieli rpyrime
camxancs (p = 0,047), HO 3aBHCHUMOCTb BBIPQKEHHOCTH CHWXEHHUS OT MOTpPEOICHUS
sTaHosia He BbIsiBieHa (rs = —0,19, p = 0,280). [Ipu ganpHeimem HaOmoAcHUN 32 14
xuBoTHBIMU moarpynn I[THD u BIID ypoBens kopTu3oia yMmeHbIIancs B 00eHUX
rpynnax a0 717-x cytok u k 917-M cyTkaMm Bo3Bpauiaics K GOHOBBIM 3HAYCHHSIM.

Takass 1guHAMUKAa COOTBETCTBYET MEPECTPOMKE T'HIOTANIaMO-TUNIO(pU3aPHO-
HAJIOYEYHUKOBOM CHUCTEMbI M (DOPMHUPOBAHMIO aJaNTallMM B YCIOBUAX JIMTEIbHOIO
AKCIIEPUMEHTA, OJIHAKO CHUKEHHUE KOPTHU30J1a SIBISETCS KOCBEHHBIM MOKAa3aTesieM U He
MO3BOJISIET OJIHO3HAYHO CYAUTh 00 YMEHBUIEHUH MICUX03MOLMOHAIBHOTO CTPECcca UM O
MEXaHU3Me U3MEHEHUH JUTMHBI TEIOMED.
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Jlnuna menomep

CpaBuenune oOpasuoB JJHK mocie nByxyieTHEro XpaHeHUsi CO CBEXKEBBIIEIEHHOM
JIHK oT comocTtaBUMBIX O MOMY, BO3PACTy M YCJIOBHUSIM COJEPAHUS KUBOTHBIX HE
BBISIBUJIO CTATUCTHUYECKHU 3HAYUMBIX pazInyuil cpeiHel JUIMHbI Teaomep: 16 u 17 T.1m.0.,
cootBeTcTBeHHO (t(42) = 0,676; p = 0,503).

Jlanubpie 00 aOCOIOTHOM cpeAHell JUIMHE TEeJIOMEp Yy CaMIlOB MaKak pPe3ycoB C
HU3BKUM M BBICOKMM MOTpeOjeHueM mnpencrapieHbl B tabmume 1. K 92-m cyrkam
nokasatenb yBeauuwics B rpymnme HIIO ¢ 8,0+0,8 no 9,3+1,0 t.m.o. (p = 0,0020), Torna
kak B rpynne BIID wusmenenne c¢ 9,0+£0,9 no 10,0+0,9 T.mo. He pocrurano
cratuctuueckoil 3Haunmoctu (p = 0,0667). K 717-m u 917-m cyTkam yBenuyeHue
OTHOCHUTENHHO (DOHOBBIX 3HAYEHUI OBLTO CTATUCTUYECKU 3HAYMMBIM B 00CHX TpyIIax.
Ha 749-e¢ cyrtku, mocne 29 cyTOKk JMIIEHUS JOCTYNa K STAaHONY, JJIMHA TEJIOMEp
3HAYMMO HE OTJINYAJIACh HU OT 3HA4Y€HUM Ha 717-e, HU OT 3HayeHn Ha 917-e cyTku. K
3aBEpUICHUIO SKCIIEPUMEHTA y BCEX KUBOTHBIX 3HAYEHMsI MpEBbIIANNA (OHOBBIE, IIPU
BBIpQKCHHONM HMHAMBUIyaJIbHOM BapuabenbHOCTH, o0OcoOeHHO B rpymnmne BIID.
OTHOCHUTENBHAS CPEAHSIA UIMHA TEJIOMEP U3MEHSUIACh B TOM )K€ HaIlpaBJIeHUU — K 917-
M cyTKam oHa yBenumuwmiack ¢ 1,424+0,22 no 3,30+0,47 B rpynme HIID (n=6) u c
1,53+0,57 no 4,61+0,70 B rpymme BIID (n=8).

Tabnuna 1 — Pe3ynbTaThl NOMapHOTo CpaBHEHUS! aOCOIIOTHOM CpeTHEN JUTUHbI
TenoMep y Makak pezycoB rpyrmn Huzkoro (HIT3) u Beicokoro (BIID) notpebnenus
ATaHOJIa B Pa3JIMYHbIE CPOKHU IKCIIEPUMEHTA, T.1M.0. (M+m)

Aanranuys o eDsKamie Jumenue
(pon) FUICP aJIKOTOJIst
Ipyrma 1 2 3 4 5
749 cyTtkun
—32 cyTKH 92 cytku 717 cytkn 917 cytkn (29 cyrok
JUIICHUS)
HIID (n=6) 8,0+0,8 9,3+1,0 13,0£1,2 16,0+0,9 13,9+0,8
P1-s =0,00006
3HauMMOCTD B Pra=0,0008 | Dr+=00000 4y 50011
. - P12 = 10,0020 . P2-4<0,0001 .
paznuuui P23=10,0048 P. . = 0.0034 Ps-s=0,7739
T P.s=0,1187
BIID (n=8) 9,0+0,9 10,0+0,9 14,9+2.0 18,2+2,1 16,0+£2,1
_ P1-s=10,0059
3HaYMMOCTh ~ Prs=0,0000 | b+~ 00010 P.s=0,0128
. — P1-2=10,0667 _ P2-4=10,0022 B
paznuuuit P23=10,0207 P, = 00181 Ps-s=10,2686
T P. s =0,0842

WunuBuayanbHbple  TPacKTOpUHM HM3MEHEHUS aOCONIOTHOW CpemHed  JIHHBI
TEJOMEp MPEICTABICHBI HAa pUCYHKE 9. ¥V BcexX KUBOTHBIX 00eux rpynm K 917-m cyTkam
OTbITa 3HAYCHMs TIOKaszarels TMpeBbmanu (oHOBbIe. Bmecte ¢ Tem BenudmHA
MU3MEHEHHUS JJIMHBI TEJIOMEpP CYIIECTBEHHO BapbUpPOBaiia MEXKIY KUBOTHBIMHU, OCOOEHHO
B rpynme BIIO.
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Pucynok 9 — UnauBuayanbHas TuHaMIKa aOCOFOTHON CpeHEH ITMHBI TeIOMEp
JIEHKOIIMTOB MaKaK pe3yCcoB B X0JI€ IKCIIEPUMEHTA: a — IPyIIa HU3KOro MoTpedIeHUs
stanona (HIID); 6 — rpymma Beicokoro norpedienus stanona (BI19)

Pe3ynbpTaThl HaIIEro UCCIe0BaHUS HE TIOJITBEPKAAIOT aCCOIUAIIUI0 YMEPEHHOTO
MOTPEOJICHUS ATKOTOJISI ¢ YKOPOUYCHHEM TEJIOMEp MPH TOCTUTHYTHIX B UCIIOH30BAHHOMN
MOJCIIM ypPOBHE W JUIUTCILHOCTH SKCHO3WIMK dTaHoja. OpHako TOMyYeHHBIN
pe3ynbTaT HE CBHUJETEIHCTBYET O 3AIUTHOM WM YIJIMHSIONIEM TEIIOMEPHI ACHCTBUN
ATaHOJIa, TaK KaK U3MEHEHHE HAOJI01aIu B TPYyMIaX ¢ pa3HbBIM YPOBHEM MOTPEOICHHUS.

[lepeBog cammoB SBAaHCKMX MaKaK W3 TPYIIIOBOTO  COJACpXaHUS Ha
WHIUBUyAIbHOE COJIEPIKAHUE B YCIOBHUSAX H3OJISAIUHA COMPOBOXKIAJICS BBIPAKECHHBIM
CHUKEHUEM JUITMHBI TEJIOMEp JIEHKOILMTOB: MPHU TPYIIIOBOM COJECPNKAHUU MEIUAHHBIC
3HAYEHUS OCTABAIMCh OTHOCUTEILHO BBICOKUMH, TOTa Kak uepe3 60 IHel N30T y
OOJIBIIMHCTBA KUBOTHBIX OTMEYAJIOCH 3aMeTHOe yKopoueHue (Pucynoxk 10).

[TapHsblii t-kpuTEpUl MOATBEPANI 3HAUUMOE YKOpOUEHHUE TeroMep nocie 60 nHein
m3ojsum (t = 3,657; df = 9; p = 0,0053). Cpennee u3MeHEHHE COCTABHIIO —5,5 T.11.O.
(95 % noBepuTenbHBINM UHTEPBAT OT —8,97 M0 —2,11 T.11.0.); YaCTUYHBINA 3Ta-KBaapaT 1)°
= 0,598 cootBeTcTBYeT KpymHOMY 3 dexTy. Koppensisa Mexy 3HaUCHUSIMH B Tape
coctaBuia r = 0,643 (p = 0,045, nBycTopoHHuil kputepuii). Takum obpazom, 60 nHel
M30JIUPOBAHHOTO  COJACPKAHMUSI  COMPOBOXKIATNCH  CTATUCTHYECCKH  3HAYMMBIM
COKpAIICHHEM JUTHHBI TEIIOMEpP JICHKOIIMTOB Y >KUBOTHBIX, PaHEE COACPIKABIIUXCS B
CTAaOMJIBHBIX TPYIIAX.

[TomydyeHHBIC  MaHHBIE TIO3BOJISIOT  pacCMaTpWBaTh HW3MCHEHHE  YCIIOBUU
colepkKaHusi Kak OJMH U3  (HaKTOpOB, CIOCOOCTBOBABIIMX  (HOPMUPOBAHUIO
OTHOCUTEJIFHO HHU3KUX HWCXOJIHBIX 3HAYEHWW JJIUHBI TEJIOMEP B OCHOBHOM
skcriepuMenTte. [lepBbiii 3a00p KpPOBHM B HEM BBINONHSUIM YXKE TIOCIE TIepeBoja
KUBOTHBIX HA WHIUBUIYAIIBHOE COJIEpP)KAHHE; JAaHHBIE O TMEpPEeBOJa OTCYTCTBOBAIIM.
Ilepexor OIHOBPEMEHHO BKJIOYAl pPa3pblB YCTOWYMBBIX COLMAIBHBIX CBSI3€U U
W3MEHEHUE TPOCTPAHCTBEHHBIX YCJIOBHM, MOATOMY BKJIaJ OTIACIHHBIX KOMITIOHEHTOB
BO3JICUCTBHS HE pasrpaHUYMBaics. Pa3nuune BUIOB Makak HE IMO3BOJISET MPOBOIUTH
MPSIMOE KOJIMYECTBEHHOE COIMOCTABJICHUE PE3YyIbTATOB OCHOBHOTO U JIOMIOJIHUTEIEHOTO
AKCIIEPUMEHTOB.
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Pucynoxk 10 - JliinHa TenoMep JEMKOUUTOB Y dKUBOTHBIX IIPU TPYIIIOBOM COAEPKAHUU U
ciyctst 60 nHew coumanbHOM u3onsuu (t = 3,657; df =9; p = 0,0053)

JlaHHBIE O CpeHel JTMHE TeoMep JIEUKOIMTOB MaKaK Pe3ycoB Pa3HbIX BO3PACTOB
MPEACTaBICHB B Tabnwie 2 u Ha pucyHke 11. CTaTUCTHYECKH 3HAYUMBIX Pa3THUAN
MEXIy BO3PACTHBIMHU TPYIIIIaMH HE BBIABICHO. [Ipm 3TOM OTMeuanach BBIpaKEHHAs
UHIVBUyalbHas BapuaOeIbHOCTh, COMTOCTaBUMasl BO Beex rpymmax. KoppensiiuoHHbIit
aHAJIN3 TAK)KE€ HE BBISIBUJI CTATUCTUYECKU 3HAUUMOMW 3aBUCUMOCTH JJIMHBI TEJIOMEp OT
BO3pacTa HU y camiioB (r = —0,28, p = 0,062), Hu y camok Makak pe3ycos (r = 0,016, p =
0,920).

Takum 00pa3om, B HCCIETOBAHHOM BO3PAaCTHOM JIMAIla30HE MEKHUHIUBHUIAyaTbHAS
BapuaOeNbHOCTh JUIMHBI TeJioMep ObUIa BBIPpAKEHHEE BO3PACTHOW TEHJCHIINM;
MOTIEPEYHBbIM JAW3allH MCCIICIOBAaHUS HE TI03BOJISIET OICHUTh WHIWBUIYAIbHYIO
CKOPOCTh YKOPOUEHHSI TeJIOMEp M HE WCKII0YaeT BO3PACTHOTO YKOpOUEHHUs B Ooiee
MO3IHEM BO3PaCTE WJIM MTPH HHBIX YCIOBUSAX COJICPIKAHMUS.
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Tabmuma 2 — AOcomtoTHas cpeaHssl IJIMHA TEJIOMEp JICHKOIMTOB KPOBU Yy Makak
pE3ycoB pa3HOro Bo3pacTa, T.1.0. (M+m)

BospacThas rpymnmna
ITon 1 2 3 4 5 Bceero
1-3 rona 4-9 ner 10-14 ner | 15-19 mer | 2024 rona
N N 10 10 8 10 6 44
I Juuna | 197+1,7 | 21,4+1,9 | 179+14 | 16,8+1,3 17,1+2.3 18,7+ 0,8
_ Pi-5s=0,992
3HAUIMOCTH - Pra=0,999 | D093 | 5 804
. - P1-2-=0,999 . P>-4=0,554 -
pa3nu4uni P>-5=0,897 P..>0.999 P35> 0,999
T Pas > 0,999
- N 9 10 10 9 3 41
Jmuaa | 17,0+16 | 17,124 | 21,8+2,6 | 17,0+ 1,4 18,0+2,3 18,2+ 1,0
Pi-s> 0,999
3HAaYUMOCTb P.15=0,525 P1->0,999 P>s> 0,999 PC&MHH__
o - P1-2>0,999 _ P2-42>0,999 _ CaMKu =
paznuuuit P»5=0,529 P.u=0.525 Ps-s=0,979 0.762
T Pas>0,999 |
¥ caMIibl
v V  caMKH
.3 % %
< v L4 v
£ v |
~
(o] ‘_v w \ 4 Y v v \ 4
[P)
; + # T ; T
T 3% 7
=]
: Ty X !
: 1% YT W
= vy vy %
=] v Y v =
v
T T T T T
1-3 4-9 10-14 15-19 20+

Bospacr (J1er)

Pucynox 11 — JlnuHa TenomMep JIEUKOLIMTOB MaKak PE3yCOB pa3HbIX BO3PACTHBIX
rpyni. IIpencraBiiensl ”HAMBUAYAIbHBIE 3HAYEHUS U cpeaHue = SD st camioB u
camoK. J[Byx(aKkTOpHBII TUCTIEPCUOHHBIN aHATTN3 HE BBISBIII 3HAUUMOTO BIISHHUSI

Bo3pacta (p = 0,553), mona (p = 0,762) nim ux B3aumojeicteus (p = 0,238)
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3akiouenue

Hcnonbs3oBaHrne MoJIeTu XPOHUUYECKOTO AOOPOBOJIBLHOTO MOTPEOJCHUs ATaHOJa Y
1a00paTOPHBIX MPUMATOB MO3BOJIMIIO HEMOCPEJICTBEHHO PETMCTPUPOBATh YpPOBEHb
QJIKOTOJILHOM JKCIO3UIIMM U OLEHUTh JIMHAMUKY TOKa3aTelied y OJHUX U TeX Ke
*KUBOTHBIX. B rpynmne BIID menuana motpebnenuss mocturana 3,03 r/Kr B CYTKH, a
coJiepkaHue 3TaHosa B KpoBu — 160 mr/mi. buonornyeckast 3hpexTuBHOCT MOI€TH
MPOSBIISIIACH CHIPKEHUEM MAaccChl TeJla, HapylIeHUEM JIMIUAHOTO OOMEHa, MOBBIIIICHHEM
AKTUBHOCTH  TaMMa-TIyTaMWJITPAHCIICNITUA3bl W COJEpKaHWs  OunmupyOuHa,
COOTBETCTBYIOIHUM (OPMHUPOBAHUIO OMOXUMHUYECKUX MPHU3HAKOB XOJIECTATHUYECCKOTO
CUHIPOMA, a TaK)K€ M3MEHEHUSMHU JICHKOIIUTAPHOTO TPOPIIT U HEHPOIHIOKPHHHOTO
OTBETa THUNOTAIAMO-TUIO(DHU3aPHO-HAIOUYCYHUKOBONH OcH. [Ipm 3TOM BBIpaKEHHOTO
[UTOJUTUYECKOTO CHHAPOMA U CTPYKTYPHBIX HM3MEHEHUW TI€YEHU U CepJilla He
BBISIBJICHO.

N3MeHeHnsT  KIETOYHOTO  COCTaBa  KPOBH  HMMEIM  NPEUMYIIECTBEHHO
(GYHKIMOHAMBHBIA W OOpaTUMBIN XapakTep. AOCONIOTHOE KOJWYECTBO JIEUKOIIUTOB
OCTaBaJIOCh CTAaOWJIBHBIM, TOT/Ia KaK K 3aBEPIICHUIO IKCIIEPUMEHTa B O00EUX TpyIIax
YBEIUYUBAJIACH OTHOCUTENIbHAS  JIOJ MOHOIMTOB. TpPaH3UTOPHOE CHUXKEHUE
KOJIMYECTBA 3PUTPOLUTOB U reMarokpurta B rpymme BIID B nepuon aumeHus 3TaHosa
HE COINPOBOXKJAJIOCH BBIXOJIOM TMOKa3aTejaedl 3a mpenenbl  (HU3UOIOTHYECKOTrO
nuariazoHa. IlepBoHauanbHOE mMOBBIMIEHUE coAepkaHus TBK-akTHMBHBIX IPOIYKTOB
TaK)XK€ MMEJIO TPAH3UTOPHBINA XapakTep, a aKTUBHOCThH KaTajasbl HE JIEMOHCTpHUpOBAJIa
MIOCJIEIOBATEILHOIO OTKJIOHEHHSI OT UCXOJHOr0 ypoBHs. CieaoBaTellbHO, XPOHUYECKOE
MOTpeOJICHUE ATAaHOIA TIPU JOCTUTHYTOM SKCIO3UIIMU HE COMPOBOXKIAAIOCH Pa3BUTHEM
BBIPAKEHHOI'O CUCTEMHOT'O OKUCIUTENBHOIO CTpECCa.

OCHOBHBIM p€3yJIbTATOM HCCIEIOBAHUS CTAJI0 OTCYTCTBHE YMEHBILICHUS CpeaHel
JUIMHBI ~ TEJIOMEp  JIEUKOIIMTOB  TNPU  XPOHUYECKOM  MOTpeOJIGHUM  3TaHOJIa
IPOJIOJKUTENBHOCTEIO 10 917 CcyTOK. YKOpOYEHHsI TEIOMEP HE BBISBICHO HU Y
KUBOTHBIX C HU3KHUM, HU Y JKUBOTHBIX C BBICOKHM YpOBHEM MoOTpeOneHus. Jlumenue
JOCTYTIa K 3TAHOJYy TaK)K€ HE COMPOBOKIAJIOCh 3HAYMMbBIM U3MEHEHUEM ToKa3aressa. K
3aBEPIICHUIO HAOIIOACHUS CPEIHSIS JUTHHA TEJIOMEp MPEBBIIIANa UCXOIHbIEC 3HAYCHUS U
HaxOJWJIaCh B JIMAMA30HE, YCTAHOBJIEHHOM Yy WMHTAKTHBIX XHUBOTHBIX. B momepeuHoM
UCCIIEOBAHUHN WHTAKTHBIX MAaKaK pe3yCOB CTATUCTUYECKH 3HAYUMBIX BO3PACTHBIX W
MOJIOBBIX Pa3MYUi JUIMHBI TEIOMEP HE BBISBICHO.

[TonyueHnHble JaHHBIE HE O3HAYAIOT OTCYTCTBUSI MTATOTEHHOTO JCHCTBUSI ATaHOJA U
HE MCKIIOYAIOT YKOPOYEHHUsI TeJloMep Mpu 0osiee BBICOKOW HSKCHO3UIIMH, Pa3BUTHU
BBIPQKEHHOTO OKHCIUTENBHOTO CTpecca, BOCHAJNCHUS] WM OpPraHHOW TMaTOJIOTHHU.
BrisiBnenHble QyHKIIMOHAIBHO-META00JNYECKUE MU3MEHEHUS MOATBEPXKIAI0T HATUYHE
CUCTEMHOTO  OHOJIOTMYECKOTO  JEHCTBUSI ~ ATaHOJA, HE  COMPOBOXKIABIIETOCS
YMEHBIIEHUEM JJIMHBI TEJIOMEP HA UCCIEJOBAaHHOM 3Tarle MaToJIOrMYecKoro nporecca.

JIOMIOJIHUTENBHOE MCCJEAOBAaHUE I[OKAa3aJlo, YTO MEPEeBOJA KUBOTHBIX U3
YCTOMYUBBIX COLMAIBHBIX TPYNN HAa WHIAUBHUIYAJIbHOE COJIEPKAHUE COMPOBOKIACTCS
OBICTPBIM YMEHBIIIEHUEM CPEIHEH UTHHBI TesoMep. 3a 60 CyTOK Mmoka3aTeiab CHU3UIICS
B cpenHeM Ha 5,5 t.an.o. Ilocimenyroniee yBelnndeHUWE CpENHEW JIMHBI TEIOMEpP B
OCHOBHOM 3KCIIEPUMEHTE MOXKET OTpa)kaTh aAanTallli0 >KUBOTHBIX K HOBBIM YCIIOBHUSIM

24



COJIepKaHUsl W BOCCTAHOBJICHHE II0KA3aTENsl IOCJIE IEPBOHAYAIBHOTO CHUKEHHUS.
HaGnrongaBmasics nuHaMuKa HE SIBISETCS JI0KAa3aTEIbCTBOM HEMOCPEICTBEHHOTO
YAJUHSAIONIETO WJIM 3allUTHOrO JIEWCTBHUS 3TaHOJA. AKTUBHOCTb TEJIOMEpasbl,
albTepHATUBHBIE MEXaHU3Mbl Y/UIMHEHHs U penapauus TeiaomepHor JIHK
HEMOCPEICTBEHHO HE MCCIIEIOBAJIHCH.

Takum oOpa3zoM, XpOHHUYECKOE JTI0OPOBOJIbHOE MOTPEOJICHHE ATaHOJIa BBHI3BIBAJIO
CUCTEMHBbIE TATO(PU3MOJIOTUYECKUE HM3MEHEHHUs, HO B HCCICAOBAHHOM JHara3oHe
AKCIO3UIMK HE COMPOBOXKAAIOCH YMEHBUIEHWEM [UIMHBI Teaomep. B To ke Bpems
MEPEBO/] )KUBOTHBIX M3 CTAOMIBHBIX COLMANBHBIX TPYII B YCIOBHS MHIUBUIYaIHHOTO
COJICp)KaHUsl SBIISJICS. CaMOCTOSITEIBHBIM CTPECCOBBIM BO3JCHCTBHEM, CIIOCOOHBIM
BBI3BaTh  BBIPAXKEHHOE  yKopoueHue  Tenomep.  [lomyyeHHble — pe3yJsbTaThbl
CBUJIETEIBCTBYIOT O HEOJHOBPEMEHHOCTH Pa3BUTHUS OTAEIbHBIX 3BEHBEB aJKOIOJIb-
MHIYLMPOBAHHOM MAaTOJOTMM M TIOKA3bIBalOT, YTO YKOPOUEHHUE TEIOMEp HEeIb3s
paccmaTpuBaTh Kak 00s3aTelbHOE HEMOCPEICTBEHHOE CIIEACTBHE  aJKOTOJIbHOMN
skcno3unuu. [Ipu nHTEpnpeTanuu JUIMHBI TeIOMEp HEOOXOIUMO YUYUTHIBaTh UCXOJHOE
COCTOSIHHE OpraHu3Ma, IOCIEA0BAaTEIIbHOCTh BO3ICHCTBUM, YCIOBHS COACPXKAHUSA U
COIIYTCTBYIOILLIME COMAaTUYECKUE U NICUXOCOLHATIbHBIE (DAKTOPBHI.

IlepcnekTuBBI JaIbHeHIICH PAa3Pa00TKH TEMBbI.

IIepcneKTUBHO pacIIMpPEHHUE CIEKTpa MCCIEAYEeMBbIX IOKa3aTelel, BKIIKOYas
AKTUBHOCTb TEJIOMEPA3bl, JKCIPECCUI0 T'€HOB, YYACTBYIOIIUX B PETYJSALHMM JJIAHBI
TeJIOMEp, Mapkepbl moBpexacHus u penapauuu JHK, cocrosHme MuTOXOHIpUN U
Opyrue TOKa3aTelnW aHTUOKCHUAAHTHOM 3amuThl. KOMIUIEKCHas OLEeHKa JTHX
[IApaMETPOB TMO3BOJUT YTOYHUTh MEXAaHU3Mbl BOCCTAHOBJICHUS [JIMHBI TEJIOMED,
HaOJII0AABIIETOCs B OMBITE C XPOHUYECKUM BO3JIEHCTBUEM 3TAHOA.

OtnenpHOE 3HAYEHHE MMEET OINPEIEIECHUE JUIMHBI TEJIOMEpP B PA3IUYHBIX
CyOnonmyNnanusX JIEMKOIMTOB U KIETKaX-MPEeIIeCTBEHHUKAX KOCTHOTO MO3ra, 4TO
MIO3BOJIMT PA3TPaHUYUTh U3MEHEHUs] BHYTPU KJIIETOK M CIABUIM CPEIHEr0 NOKA3aTels,
00yCJIOBIIEHHBIE TIEpepacpeieIeHueM KIETOUHBIX OIS,

WNuTtepec mnpeAcTaBisieT MPOJOJIBHOE HCCIEOBAaHUE TMPHU OOJBIIUX YPOBHSX,
JIPYTUX PEKUMaX M MPOJIOJKUTEILHOCTH MOTPEOJIeHUsT 3TaHOJa, a TaKKEe B MEPUOJIbI
JUIICHUST JOCTyma K HeMy. YBEIUYCHHE [JIMTEIBHOCTH HAOJIONCHUS TIO3BOJIUT
ONPENEINUTh,  COXPAHSAETCA  JIM  OTCYTCTBHE  YKOPOYEHHUsS  TEJIOMEp  IIpHU
MPOTrPECCUPOBAHNM META0OJUYECKUX W OpPraHHbIX HapyLIEHUH W pa3BUTHH Oojee
BBIP@KECHHBIX MPOSIBIICHUN XPOHUYECKOUN aJIKOIOJIbHOM MHTOKCHUKALIUY.

[lepcnieKTUBHBIM HAaNpaBIICHUEM SBISIETCA JaJbHEUINEE W3y4YCHUE BIUSHUA
IICUXOCOILIMATIBHOTO CTpecca Ha JJIMHY TEJIOMEpP Yy IMPUMATOB, BKIIOYAs BPEMEHHYIO
JUHAMHUKY CTPECC-aCCOLMUPOBAHHOTO YKOPOUYEHHS M BO3MOYKHOCTH BOCCTAaHOBJICHUS
NOKAa3aTeNs MPY aJanTaluy K U3MEHUBIIUMCS YCIOBUSM COJEPKAHUS.

25



BbBIBO/IbI

1. B monenu co cBOOOAHBIM BHIOOPOM MEXAY PAacTBOPOM A3TaHOJIa U BOJOU Yy
CaMIIOB Makak pe3ycoB (opMupyercs pas3ldyHbli HMHIWBHUIYAIbHBIH YPOBEHb
notpebsenus ankoroyst (Mmeauana ot 0,14 mo 3,03 r/kr Maccel Tena/cyT. IS TIEPBOTO
nepuoja MojaJiepKaHusi), KOTOPhIM KOPPENUPYET C KOHIEHTpaIMel ATaHoJa B KPOBU
(r=0,62, p <0,001). Habxromaercss TCHACHIUS K YBSIMUYCHHUIO MOTPEOJICHUS aJIKOTOJIs
CO BPEMEHEM B Ipymnax Kak HU3KOT0, TaK U BEICOKOTO YPOBHS MOTPEOJICHHSI 3TaHOA.

2. I3MeHeHue yciioBHl coAepKaHus ¢ TPYIIIOBOIO HA W30JIMPOBAHHOE SIBIISIETCS
CTPECCOTEHHBIM COOBITUEM, KOTOPOE COMPOBOXKAACTCS 3HAYUTEIBHBIM YKOPOUYCHUEM
TenoMep JieikoruToB ¢ 19,7 = 1,9 t.m.o. go 14,2 + 1,5 T.m.o. (p = 0,0053).

3. Ilpu motpebneHnn 3TaHOA caMIlaMH MaKak pe3ycoB B 03¢ MeHee 3,03 /KT B
CYTKU 3HAYMMBbIA CUCTEMHBIA OKHCIHUTEIBHBIN CTPECC HE Pa3BUBAETCA U OTCYTCTBYIOT
3HAYMMBbIE U3MEHEHUsI aOCOJIIOTHOTO YHWCa JIEHKOIMTOB, OJHAKO B OOEUX TIpymmax
(HM3KOTO M BBICOKOTO TOTpeOseHus1) HabMomaeTcss JBYKPATHOE TOBBIIICHUE
OTHOCUTEJILHOTO YKCIIa MOHOIIMTOB K KOHITy 3kcnepumenTa (p<0,01) mo cpaBHeHHIo ¢
UCXOJIHBIMH 3HAYCHUSIMU.

4. XpoHuyeckoe MOTpeOIeHUE aJKOTOJsl caMIlaMd MaKaK PEe3yCOB B YCIIOBHSIX
CBOOOJTHOTO BBIOOpA C BOJOM mpu Menuane 10 3,03 1/Kr/cyT., ypoBHE 3TaHOJa B KPOBU
o 160 mr/mn W JIMTEIBHOCTH SKCHo3umuu 10 917 cyr. He CONnpoBOXKAACTCS
YKOPOYEHUEM TEJIOMEp JIEUKOLMTOB MO CPAaBHEHHIO ¢ (POHOBBIM 3HadeHUEM. K KOHIY
OMbITa HAOMIOJATOCH YBEIMYEHUE JIJIMHBI TEJIOMEP J0 YPOBHSA CPEIHErO 3HAYCHUS,
PETUCTPUPYEMOTO Y HHTAKTHBIX CAMIOB Makak pe3ycos: B rpymme BIID — ¢ 9,0+0,9 no
18,242,1 t.m.o. (p = 0,001), B rpynne HIID — ¢ §,0+0,8 mo 16,0+0,9 1.11.0. (p <0,0001).

5. Ilpu momepeyHOM HCCIEIOBAaHUM aOCOJIIOTHAS CPEOHssl JIJIMHA TeJIoMep
JIEUKOLIMTOB KPOBM MHTAKTHBIX Makak pe3ycoB B Bo3pacte oT 1 g0 24 ner cocraBuia B
cpennem 18,7 £ 0,8 T.mo. y camuoB u 18,2 + 1,0 T.n.0. y caMOK U B yKa3aHHOM
Jqyamna3oHe He 3aBucesna oT Bo3pacta (p = 0,553) m monma (p = 0,762), urto
CBUJICTEIBCTBYET 00 OTCYTCTBUU BIMSHHUS HW3MEHEHUS BO3pacTa >KUBOTHBIX TIPH
JUTUTEIBHOM aJIKOTOJIM3alluy Ha MOKa3aTellb CPEAHEN JUTMHBI TEIIOMED.

[TPAKTUYECKUE PEKOMEHJIALINU

CpenHioo JUIMHY TeJIOMep JICWKOIIMTOB KPOBU MPU XPOHUYECKOM BO3CHCTBUU
ATAHOJIA CJIETYET OIICHUBAThH MPU BHITIOJTHEHUH KOMIUIEKCHOTO UCCIIEIOBAHUS C yUETOM
MoKazarejied  OKUCIMTEJNIBHOTO CTpecca, METa0OJUYECKMX U BOCHAIUTEIbHBIX
MU3MCHCHHH, a TaK)Ke KJIETOYHOTO COCTaBa mepudepuueckoi KpoBu. M3omupoBaHHas
WHTEPIpPETalns JAaHHOTO IIOKAa3aTesis MOXKET OBITh HEIO0CTaTOYHO WH(OPMATHUBHOM,
MIOCKOJIBKY €r0 JIMHAMHKA OTPEICIAETCS COBOKYIHBIM BO3JACHCTBHEM Pa3IUYHBIX
MOBPEKIAIOIMNX (PAKTOPOB W XapaKTEPOM aJanTallMOHHO-KOMIICHCATOPHBIX pPEaKITuit
opraHu3Mma.

[Ipyn w3ydeHUM W3MEHEHUUW IMHBI TEJIOMEP NPEANOYTHTEIHHO HCIOIh30BaTh
MPOJIOJIBHBIA JAU3aliH C TIOBTOPHBIMU HM3MEPEHUSMHU Y OJHUX M TEX K€ KUBOTHBIX.
Takol MoOaX0J MO3BOJISET YYUTHIBATH MHAMBUAYATHHYIO BapHaOEIbHOCTh HCXOIHBIX
3HAYEHUI, OCOOECHHO TPU HEOONBIINX pa3Mepax BHIOOPKU, U pa3TpaHUINBAThH BIHSHUE
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HCCJIETyeMOI0 BO3JIEHCTBUS, UCXOAHOTO (PYHKIIMOHAIBHOTO COCTOSIHUSI OpraHu3Ma U
aJanTaluy K yCIOBUSM JIUTEIBHOTO SKCIIEPUMEHTA.

[Ipy  muaHUpOBaHMM W HUHTEPIPETAlMM  MOJEKYJISIPHO-T€HETUYECKUX
UCCIIEIOBaHUM Ha JabOpaTOpHbIX MpuUMaTax HEOOXOIMMO YYHUTHIBATH YCIIOBUS
COJIep’KaHusl )KMBOTHBIX M IOCJIEIOBATEIbHOCTh UX M3MEHEHMs. Pa3pbIB yCcTOMUMBBIX
COLIMAJIbHBIX CBSA3€M M MEPEBOJ HA MHJIMBUIYaJIbHOE COIEpPXKAHUE MOTYT BBICTYINATh
CaMOCTOSITEJIbHBIMM ~ CTPECCOBBIMU ~ (paKTOpaMH, COMPOBOKIAATHCS  BBIPAKEHHBIM
W3MEHEHUEM [UIMHBI TEJIOMEP M MCKaXXaTh OLEHKY JEHCTBHS HCCIELyEMOTO
ATHOJIOTHYECKOTO (hakTopa.

Monens 106poBOIEHOTO TOTPEOICHHS ITAHOMA B YCIOBHIX CBOOOHOTO BBIOOpA C
BOJIOM MOKET OBITh MCIMOJIb30BaHA JIJISl M3YUYCHHS MTOCIEA0BATEILHOCTH (POPMHUPOBAHUS
AJIKOTOJIb-aCCOLMUPOBAHHBIX (YHKIIMOHATBHBIX, META0OIMUYECKUX M MOJICKYISIPHBIX
HapylIeHUH, a Takke Uil OUEHKH H(P(EKTUBHOCTH MNPOPUIAKTHYECKHX U
TEPaANeBTUYECKUX BO3ICUCTBUMN.

CIIMCOK COKPAIIIEHUI

36B4 — ren pubocomanbHoro 6enka PO (onHOKOMUNHBIN KOHTpOIbHBINM reH ais [T1P)
BIID — BrIcOKOE MOTpeOICHUE ATaHOIA

JTHK — ne30xcupuOOHYKIENHOBAsE KUCIIOTa

HIID — auskoe notpebiaeHre dTaHoIa

[P (PCR) — monumepaszHasi riermHas peakiius

TBK — Tno6apOuTypoBasi KUCJI0Ta
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