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TPY/] U 3/10OPOBBE YE/IOBEKA B APKTHKE

C.I'. KpuBomékos,
3aBe/Iy oM 1aboparopueii (yHKIMOHAIBHBIX pe3epBOB opranu3Ma MHctutyTa dusnonoruu u GpyH-
naMeHTanbHON MeauiuHbl Cubupckoro otnenerus PAH, 10KTOp MEAUIIMHCKUX HAYK, Mpodeccop

[IpoGneMbl APKTHKHM CErO/iHS HaXOASTCS Ha
OCTpHUE TOJIUTHKH M SKOHOMHUKH. OCHOBHAsI TpH-
YyiHa — 60pb0a MEXIy CTpaHaMHM 3a apKTUYECKHE
TeppuTOpHH 1 menbd. B 3To# npobieme HanBax-
Helilliee BHUMaHHUE JODKHO OBITh YZIEIEHO 310pO-
BbIO YEJIOBEKa, pabOTaIOLIEr0 B 3KCTPEMalIbHBIX
YCIIOBUSIX.

HecMotps Ha ycrexu yenoBeyecTBa B CO3/1a-
HUM TEXHUYECKUX CPENICTB 3aIIMUTHI OT Hebiaro-
NPUATHBIX ()AKTOPOB BHEIITHEH Cpenbl, YEeIOBEK
HO-IIPEKHEMY YSI3BUM IEPE]] CYpPOBBIM MOTYIIIE-
CTBOM ApKTHKHU. Pe3ynbTarbl MHOTOUMCIIEHHBIX
UCCJIEZIOBAaHUIN ONPEJEIINIIN JIBA BaKHBIX ACIEKTa
3TOM npoOieMbl: 1) U3MEHEHHE CTPYKTYpPbI CEBEp-
HBIX MOMYJIALUN 110 KOHCTUTYLUSAM, TICUXOTHUIIAM,
aJalTUBHBIM TUTIAM — PE3YJIbTaT €CTECTBEHHOTO
orbopa utozelt, Hanbonee HPPEKTUBHO anaANTH-
pyromuxea k CeBepy, T. €. UMEIOLUX XOPOILIUE
NPEANOChUIKM K aJalTallud B 3THUX YCIOBMSX
(mpeaganTUpOBaHHBIX); 2) IUIaTa 3a aJanTaluio
NPOSIBIISIETCS B CHUOKEHUU (DYHKIIMOHAJIBHBIX pe-
3€pBOB 1 pabOTOCIIOCOOHOCTH HAa OPTraHU3MEHHOM
YPOBHE H MPOAOKUTEIIEHOCTH KU3HU — HA TIOITY-
JISTTUOHHOM.

«...Komym0OBI pocckue, ipe3peB yrproMbIi oK,

Mexx J1bjaMu HOBBIH IIyTh OTBOPAT Ha BOCTOK...»

Otu nostuueckue cTpokn Muxauna JlomoHo-
COBa KaK HeJb3s JIydlle OTPAXKAIOT COOBITHS, ITPO-
ucxonsmue ceronus B Poccuiickoin Apkruke. U3-
3a MI00aNIbHOIO MOTEIJICHUS! apKTUYECKUE JIbJIbI
CTPEMUTENBHO TaIOT, 4yTO JenaeT CeBepHbI MOp-
ckoii myTh (CMII) cynoxoaHbIM B JIETHUI TEPHO.
Boiroast ucnons3oBanust CMII g TpaH3UTHBIX
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NepeBO30K o4YeBUAHBI. CeBepHbIi MOpPCKOW MyTh
u3 EBporibl B A3UIO OYTH HAa 5 THIC. KM KOpOYe
myTd yepe3 Cys1Kuil KaHall ¥ Ha 9 ThIC. KM KOpoue
nyTH yepe3 [lanamckuii kaHai. A 3TO — SKOHOMHS
Ha TOIUIMBE, YMEHBIIECHUE IPOMOIKHUTEIBHOCTH
peiica, pacxoJOoB Ha OIUIaTy TPyAa, CTOUMOCTH
¢paxTa cyaHa, OTCYTCTBUE IUIaTeXeH 3a IMpo-
xo1 cynHa uepe3 Cysukuil kaHan. CyuecTByer
MEKIyHApOIHbI TPOoeKT «CeBepHBbI MOpCKOM
Kopuaop» mo co3mganuto Ha 6aze CMII enunoii
TPAHCHOPTHOW CHCTEMbI HOPTOB U HHPPACTPYKTY-
pBI B ceBepHOU yactu EBpomnsl. B mpaktrueckoe
OCBOEHHE ATOr0 MapuUIpyTa aKTUBHO BKJIIOYAETCS
Kuraii.

ApkTuka TpedyeT pabounx pyK. ITO 3HAUUT,
YTO B PEruoH OyJeT YCHUJIMBATHCS MOTOK HOBBIX
JIO/ied, HeaJanTHPOBAHHBIX M HE3HAKOMBIX C
KHU3HBIO B ATHX ycinoBusax. Hampumep, moanep-
KaHue 0e30MacHOCTH TPeOyeT yBEIMUYCHHUS BO-
€HHOI0 KOHTHHI€HTAa. 3HAYUT, BOCHHBbIE MEIUKHU
CTOJIKHYTCS ¢ IpoOJIeMON afanTaluy MOJOJBIX
conjar kK xoiony u npyrum ¢akropam Cesepa.
OneIT MpeapI Ty KX JeT oka3al, 4yTo 6onee 50 %
monei, npuexasmux Ha CeBep, J10BOJIBHO ObI-
CTPO MOKHUJAIU €ro MO Pa3HbIM NPUYUHAM, B T.
9. TI0 COCTOSIHUIO 310pOBbs. JKu3Hp u pabora B
ApkTHKe TpeOyeT OONBIIOro KU3HEHHOTO OMbITa
U OIIPEJIEJICHHOI0 CKJIaJia YeJI0BEYE€CKON HATYPBHI.
Bo BpeMms 3uMOBKM B AHTapKTUIE 5 yCHbIIIAI
TaKylo LIyTKy. YenoBek ycTpauBaercst Ha pabo-
Ty B ceBepHyr komnaHuto. Ha Bompoc: «Bama
npodeccusa?» — orBeT: «3uMoBmUK». «Hy, a 9To
BBl YMEETe JIesaTh?» — OTBET: «3uMoBaTh!». [Ipu
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BCEH LIYTIMBOCTH, B 3TOM JIKCIPOMTE 3aJI0KEH
BIOJIHE KXUTEWCKUM cmbicii. COBEpIIEHHO oOde-
BUJITHO, YTO YMEHHUE «3UMOBATh» — OTpaKEHUE
0onpuIoro jku3HeHHoro ombiTa. Croma BXOIAT
W WHIWBHAyaJdbHas TICHXOJOTUYECKAsl YCTOM-
YUBOCTh, 1 YMEHHUE BBICTPAUBATh OTHOILEHHUS B
MaJIbIX KOJUIEKTHBAX, CTHJIb PEIIECHUS CEMEHHBIX
npo0sieM, CHoCOOHOCTh MPOTHUBOCTOATH (hU3HUE-
CKMM M IICHXMYECKHM CTpeccaM B 4Ype3BblUaii-
HBIX CUTYaIHsIX.

Jlonroe Bpems CylecTBOBajla JAMCKYCCHS O
TOM, KaK BecTH padotsl Ha Cesepe. UTo myurmne —
MOCTOSIHHOE MPOKUBAHKME WM BaXTOBbII MeTOa?
[Toxa ocHOBHBIE pabOTHI MPOBOIMINCH B 30HAX
CyOdKCTpEMaIbHOTO KIIMMaTa, HCIOJIb30BaJIUCH
o0a MeToJa, HO MO Mepe ABMKEHHUS B 3aIOJIAp-
HbI€ pallOHBI OOJIbIIIEE TPEANOUYTEHNE CTaIu OT-
naBath Baxte. OTKphITHE cynoxoacTBa no CMII
YCWJIMBAET 3TH TeHACHIHNH. J{JI1 TOTO YTOOBI TIEp-
COHAJI UMeJT BO3MOKHOCTh HHTEHCUBHO TPYIUTh-
sl Ha BaxTe 1 0ojiee MPOJIOIDKUTENBHO OTbIXATh,
MPUMEHSIOTCS 0COOBIE PEKUMBI TPyZla U OTIIbIXa
(PTO), ocHOBaHHBIE HA CYMMHUPOBAaHHOM YueTe
pabouero Bpemenu. Takue PTO npenycmarpusa-
10T yAJIMHEeHue pabouero AHs U paboueld Hexenu
Ha BaxTe, KOMIICHCAIUIO MepepaboTOK B TepH-
0]l MEKBAaXTOBOrO OTAbIXa. EcTecTBeHHO, Takue
rpaduKy TOApPa3yMEBAaIOT HAJIWYHE Yy YEIOBEKa
0OJBIIOrO 3amaca XU3HEHHBIX CHI ((PyHKIHO-
HAJBHOTO pe3epBa).

Otu mpolieMbl XapaKTepHBI HE TOJIBKO IS
Poccun, HO 1 i1 Bcero mupa. Bot Takoii mporsos
M0 BJIHMSTHUIO TJI00QJIBHBIX M3MEHEHHI Ha Hacele-
Hue Cesepa cnenan Aman [TapkuHcoH, npeacena-
Tenb CoBeTa ApKTUYECKUX MCCIEeI0BaTEIbCKUX
nporpamm (uToroBblit qoknaza Ha Konrpecce B Ka-
Haze, 2010 rox). OxugaeTcs pocT MUTpAIUU |
poct uucia aspornoproB Ha CeBepe. YiydiieHue
KWINLIHBIX YCIOBUN U MHPPACTPYKTYPHI MPHUBE-
JeT K CHIDKEHUIO MH(EKIIMOHHBIX 3a00JIeBaHUA,
HO M3MEHEHME CTWJISI )KM3HH JIacT POCT auadery,
TUIEPTOHUH, OKHPEHUIO U KapAHOBACKYIISIPHBIM
3a0oneBaHusIM. B 3aKkpbBITHIX MOCENeHHUsS KOpEH-
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HBIX HAapOJIOB OXKUIAETCS POCT SIUAEMUI rpumma,
yCTOWYMBBIX (POpM TyOepKyIiesa u T. 1.

[Ipobnema anmantammu k ycinoBusim CeBepa
aKTHBHO HM3y4aeTcsi B Mupe. [locTikeHus oTede-
CTBECHHOM HAayKH CBSI3aHbI C BBISBJICHHEM (PU3HO-
JIOTHYECKUX, TICUXHYECKUX, ONOXUMUYECKHX 0CO-
OCHHOCTE OpraHu3Ma, KOPEHHBIX pa3Iu4yuil B
COCTOSIHUM OpTraHu3Ma CEBEpsSH M KHUTEJIeH cpej-
HUX IMIAPOT. A 3TO 3HAYUT, YTO BaXTOBBIC paboUme,
MpHUEPKAIOIIUE CIOAa HA OTHOCUTENIbHO KOPOTKHIA
nepuon (1-2 Mec.) CTAIKUBAIOTCS ¢ HEOOXOIUMO-
CTBIO BKJIIOYATh JIOMOJHHUTEIbHBIE PECYpPChI Opra-
HU3Ma [T OCYIIECTBICHUS TPYAOBOU JESTEIbHO-
cTi. MOXXHO 00pa3HO CKa3aTh, YTO UX OPraHU3M
pabortaeT B pexxume ¢Gopcaka. A MbI 3HaeM, YTO
OBIBACT C TOHOYHBIMH aBTOMOOWJISIMH: HX PECypC
nopoit orpannuuBaercs 1-2 ronkamu. O6001as
paboThl pa3HBIX aBTOPOB, MOYKHO OOHAPYXKHUThH
CIeNyIoNue MpU3HaKu MoJ00HOT0 (opcaxa mpu
aJlanTaluu K YCIOBHSIM APKTHUKU: TICHXO3MOIIM-
OHANIbHOE HAIpPsDKEHUE, TIIyOOKHE W3MEHEHUSs
MeTabonM3Ma, JIMIUAHYIO THIIEPOKCUAALINIO, pa3-
BHUTHE COCYINCTO-TKAHEBOI TUTIOKCHU, CHHIIPOMBI
MMMYHHOU U NOJU3HIOKPUHHON HEAOCTaTOYHO-
CTH, HApyIICHUS pereHepaTopHO-TIIACTUYECKUX
MPOIIECCOB, Pa3BUTHE ACCHHXPOHO3a, METEOMATHH
1 (QYHKIMOHATIBHON JMCCUMMETPHH MEXKITONY-
IIAapHBIX B3aUMOOTHOIIEHUH. Bce 310, Mo cyTw,
€CTh OTpa)KE€HHE OOILIEro rpy3a KJIMMaTHYEeCKUX,
reJInoreo(pu3nIecKux, TPYAOBBIX M COIMAIbHBIX
Harpy30K Ha OpraHH3M.

Tak, B paboTax mociefHux JeT ObUTH MOKa3a-
HBI 3a/Iep>KKa TeMIOB MOpGhOPyHKIMOHATHEHOTO
pasButus aereii-ceBepsaH [Copoko u ap., 2006,
2012], 3ameaneHre TEMIIOB BO3PACTHOTO Pa3BUTHS
rOpMOHAJIbHOM U UMMYHHOM cucteM [[{oOpoaeesa
u 1p., 2005], u3mMeHeHne JerouHoi BEHTUIISIIUN Y
cesepsiH [Kum, 2010; I'puun u ap., 2006], pas-
JUYUS B CTPYKType 3a00JI€Ba€MOCTH JIETCKOTO M
B3pPOCIJIOTO HACEJICHUS B BBICOKHX U CPEJIHUX IIH-
porax [benumesa, [letpos, 2013; Copoxko, 2015;
MaxkcumoB, 2015], cHWKEHHUE MOITHOCTH CIIEK-
TPaJIbHBIX COCTAaBJISIOUINX OMOJIOTUYECKUX PHUT-
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MOB y JI€Tei U B3pOCIbIX, MpoxkuBatounx Ha Ce-
Bepe [['ynkoB u ap., 2014], 3aBUCUMOCTb BBICOKOM
pacIpoCTPaHEHHOCTH XPOHHYECKOH CepAeqHO-
COCYUCTOM MaToJOruy (apTepuasibHas TMIEepPTEeH-
3us, UHQPAPKTHI MHOKapa, OCTpbIe HapyLICHHUS
MO3TOBOTO KPOBOOOpAIICHHS) OT OHOIOTHYECKU
3HAYMMBIX PE3KUX M3MEHEHUH MEeTeoposiornye-
CKHX, TeJMOT€OMarHUTHBIX, T'PAaBUTAIMOHHBIX
¢dakropos [ XacHynuH u z1p., 2004].

Konewyno, kpyrnHble KOMIAHHMH, TaKHe Kak
«lasmpom», «Jlykom» W Ap., NPUKIAABIBAIOT
OoJbIIMe YCUITUS JUISl COXPAaHEHHS 310POBBs CBO-
ux pabotHukoB. [lo HamIUM TaHHBIM, MTOKa3aTeNn
(YHKIIMOHAJIBHOTO COCTOSIHHSI OpraHM3Ma BaxXTo-
BbIX pa0OTHUKOB mpeanpusatusi «ToMCKHEPTH»
3HAYUTEIHHO YAYUIIATUCh, €CIIM OHH MPOXOIUIH
KypcC peaOuInuTaIy B CIIEUAIIEHOM IIEHTpE.

3a py0OexoM momyisipHa KOHLENIHH «aJlI0-
crarndeckux Harpy3ok» [McEwen, Bruce, 2008;
Sterling, Eyer, 1988], koTopas mo3BoJseT dKC-
NEPUMEHTAIbHO BBIABUTH MapKepbhl U3MEHEHUN
B OpraHu3Me, CBUIETEIbCTBYIOIIHE O IMPEBbI-
HIEHUW Topora (pU3MOIOTUUECKON ajamnTaluu.
C no3unuu «amiocTa3umn», IpUpPoaHbIE (PaKTOPHI
BBICOKHX IIHPOT — 3TO CTPECC-areHTHI, KOTOPbIE
noOy>XKJal0T OpPTaHu3M OTpadaThBaTh WHIUBHU-
JlyalbHbl€ CTpPATerud BbIKMBAHMS, HaIlpaBIICH-
HbI€ Ha MOJJEpKaHHe TOMeocTa3a, MyTeM «J10-
CTHIKEHHUSI CTaOUIIBHOCTH 4Yepe3 HU3MEHEHUS.
OTH U3MEHEHUS MOTYT OBbITh U NE€CTPYKTUBHBI-
MU, 9TO MPUBOJIUT K MPEKIACBPEMEHHOMY H3HA-
IIMBAaHHUIO OPraHU3Ma.

Hanpumep, nmpoBeneHHbII HaMu aHanu3 JaU-
HAaMUKU  (DYyHKIMOHAJIBHOTO COCTOSIHHSI pado-
YUX B Ipolecce 3-MECSYHOTO0 BaXTOBOTO IIMKJIA
(o-B Konryer B bapeHnieBoMm Mope) rmokasai clie-
nyrouiee. JluHaMuka mokasaresnei TPEeBOXHOCTH,
TOPMOHAJIBHOTO OajlaHCca U COCTOSIHUS CepACUHO-
COCYIUCTON CUCTEMBI TIpH (PU3MUECKON Harpy3Kke
B nepBbie 10 AH. W mocnegHue AHU BaxThl (3-i
Mecs1ll) yKa3blBaeT Ha MOBBILIEHHYIO PEAKTUBHYIO
TPEBOXKHOCTb, BHICOKHI YPOBEHb KOPTH30JIa, IO-
BBIIIEHHYIO PEAaKTUBHOCTh CHCTEMBbI KPOBOOOpa-
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HIeHHsI, N30BITOYHOCTh pearupoBaHus CepAla Ha
(u3HYECKYI0 HArpy3KY, MOBBIIIEHHBINA KUCIOPO/I-
HBII 3a1pOC, a BCJIEACTBHUE ITOTO — CHUYKEHUE KO-
HOMHUYHOCTH MBIIIECYHON NEATEIbHOCTH. B memom
3TO OTpakaeT KapTUHY OOILIEro aJanTaldOHHO-
ro cunapoma (OAC) [KpusowékoB u ap., 1998—
2000]. O6parute BHUMaHUE, YTO 3TO HE HOBUYKH,
a BaxXTOBUKHU CO CTaXeM He MeHee 3 Jiet!

B npyroit cepun Hammx UCCIEAOBAHUN C XO-
JIOTOBBIMHU  BO3JIEHCTBHSIMU  OOHApYXEHO, YTO
HATPaBICHHOCTh CJBHUIOB CHCTEMHBIX (HU3NO-
JIOTUYECKUX pEeakUUd U H3MEHEHUE CTPYKTY-
pBl CHCTEMHBIX OTBETOB MMEIOT BBIPAKEHHBIE
WHJUBUyaJIbHbIE Pa3IM4yusi U 3aBUCAT OT 3a-
nacoB (YHKIIMOHAJIBHBIX PE3ePBOB U YPOBHS
SHEPTEeTUYECKUX 3aTpar. 3aKpeIuIeHHE COCTOS-
HUS «He3aBepuieHHOW amanrtanum» (HA) mpo-
HCXOIUT B PE3YyIbTaTe€ HApPyLICHUS MEXKCHCTEM-
HOHM KoopauHauuu (pyHKUMH U, KaK CIEICTBHUE,
MOCJENYIOLEro HCYEepPNaHus CyLIECTBYIOLINX
pe3epBoB. IlogoOubI > dekT Hepeako Halmo-
JTaeTCsl y JIIOJEH B TEpBBbIE MECSIbl aJanTaluu
K Bbicokoropbto unu Kpaitnemy Cesepy. Ilo-
BHUJIUMOMY, HAPYIIEHHE MEKCUCTEMHBIX B3aUMO-
JIEVCTBUH CITYKUT MPUUYUNHON Pa3BUTHUS OABIIIKA
Y TUIIOKCUYECKOTO CHUHJIPOMa B 3aroisipbe y MH-
IPAHTOB, YTO SIBJISETCS CIEACTBUEM HEIOCTATOU-
HOCTH (PYHKIIMOHAJIBHBIX M MOP(OIOTUYECKUX
pE3epBOB CHUCTEMBI BHEIITHETO IbIXaHUS, JHEP-
TEeTHYECKUX U CYOCTpaTHBIX PECYpCOB, a TAKXKe
MCUXO(PHU3UOTIOTHIECKUX BO3ZMOKHOCTEH.

Boo06mie Ha CeBepe caMblii OOJIBIIION y/IeITb-
HBI BEC 3aHMMAET CMEPTHOCTh 0 NMPUYMHE Ka-
tacTpodsl kapauoBackyisipHoi cucteMsl (KBC),
yto HeyauBuTenbHo, T. K. KBC — nambonee va-
CTasi MHUILIEHb BCETO KOMILJIEKCA APKTUYECKUX BO3-
NeWcTBUI (yUUTHIBasl BBICOKYIO BapHaOeIbHOCTD
MOTOJHBIX (PAKTOPOB B COYETaHWUU C (PaKTOpaMu
ctpecca). Takxke xapakTepHbIM 11 ADKTUKH SIB-
JISIeTCSl paHHee PA3BUTHE OCHOBHBIX COIMAJIBHO
3HaYMMbIX 3a0oneBaHuil. PacnpoctpaneHHOCTH
aprepuanbpHoii Tunepronnu (Al') cpeau npuiio-
ro HaceJieHus ApKTHKU cocTaBiseT 35 %, U3 Hux
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60 % Bcex ciryuaeB Al mpuxoauTCst Ha BO3pacT 10
40 ner [ITanun, 2013].

HNmemudeckas Oone3Hb cepamna — Hambosee
yacTasi IpUYMHA CHIDKEHUS paboToCrnocoOHOCTH
NPUIIUIOTO HACEJICHUs, MPHUBOASAIIAs K CMEpTH
Ha 10-15 ner paHbie, 4eM B CPEIHUX IIUPO-
tax. [Ipu a3Tom BepoaTHocTh pa3Butus Al nmocne
10 net pabGotsl Ha CeBepe Bo3pacTaeT B 3 pasa.
B omimume ot cpeaHMX MIMPOT, T7I€ OCHOBHAS
4acTh JIETAJIbHBIX HCXOJOB OT 3THX 3a0ojeBa-
HUW TPUXOJUTCS HA BO3PACTHYIO TPYIITY CTapIie
60 ner (69 %), MmakcuMasbpHas JIETAIIBHOCTh Ha
Cesepe otmeuaetcs B Bo3pacte 40-59 ner. Pan-
Hee pPa3BUTHE COLMAJIBHO 3HAUMMBIX, BO3pPACT-
3aBHCUMBIX 3a00JIeBaHUN MOXET OBITH OTpaxe-
HUEM MPEXKJIEBPEMEHHOTO CTapeHUs] OpraHu3Ma,
MEXaHU3MbI KOTOPOTO JI0 HACTOAIIETO BPEMEHU
HE U3Y4YCHBI.

Cym1ecTBeHHO BIMSHUE HA OPTaHU3M YellOBe-
Ka JKCTPEMAJIbHBIX KIMMAaTHYECKUX M TeIHOTeo-
¢usnyeckux Quykryanuii. B ObITy u nomynaspHoit
pecce HEePEAKO MUIYT O HEAOCTaTKe KUCIopoa
Ha CeBepe. D10 He coBceM BepHO. Eciu paiion
HE BBICOKOTOPHBIN, TO U coxepxkanue O, B BO3-
JIyxe HOpMajibHO€. B HaTypHBIX HCClIeZOBaHUSIX
0o0HapyKMBAaETCs, YTO «CEBEpHAas TUIOKCHS» —
9TO CIEACTBHE (U3UOIOTUYECKHX IPOLECCOB
peryasIy Ha ypOBHE OpraHm3Ma. Bo-TiepBbIX,
OpU JBIXaHUM BO3JYXOM C TEMIepaTypoil HHUXKe
—25 °C B pe3ynbrare MOBEPXHOCTHOTO JbIXaHUS
(st coxpaHeHust TeMIepaTypsl B JIETKUX) MPOHC-
xomuT cHwkenne PAO, (HanmpsoKeHne KUcnoposa)
B aJbBEOJISIPHBIX OTJIENAX JIETKUX, B PE3yJIbTare
Yero pa3BHBAETCSI TUIOKCHYECKOE COCTOSHHE.
PasBuBaromiascs npu JAbIXaHUM HU3KOTEMIIepa-
TYPHBIM BO3IyXOM TKaHEBas TUIOKCHUS SBISETCS
OJHOW M3 COCTAaBJISIOUIMX CUHAPOMA MOJIIPHOU
OJbIIIKU. BO-BTOpBIX, HAKOIUJIEHHE B KPOBU IPO-
JYKTOB IEPEKMCHOTO OKHCIICHUS CO3/IaeT OKCHIa-
TUBHBIA CTPECC U MOXKET BBI3BIBATH JIECTPYKIIUIO
KJICTOYHBIX MeMOpaH (OPMEHHBIX JJIEMEHTOB
KPOBU — SPHUTPOLUTOB: THUIIOXPOMHIO, AHU3OIH-
TO3, OTHOCHUTEIBHYIO M CErMEHTOSICPHYIO Heil-
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TPOIEHHUIO U Ap. 3aMeUeHbl HapyLIeHUs MeMOpaH
sputpounToB y mnpuezxkux CeBepa yxe Mocie
1 mec. npeObiBaHust B HOBOM peruone. OHH co-
MIPOBOXKJAIOTCS] TOHMKEHHEM YPOBHS T€MaTOKPH-
Ta, KOHIICHTpAIlMH TE€MOIIOOWHA, THUIIOXPOMHEH
3putporuToB (padots! Tpymm E.b. Kum u3 Hoso-
cubupcka u [.E. MuponoBoi#i u3 fIkyrcka). Itor
(eHOMEH B JTUTEpaType MOTYUYHIT HA3BaHUE «XOJIO-
JI0Bast TUTIOKCHUSD).

OTtnenbHast 3a7a4a CBsi3aHa C COBEPUICHCTBO-
BaHUEM TEXHOJIOTUU OTOOpa U METUITMTHCKOTO OC-
BHJICTEIILCTBOBAHMS JIFO/ICH, HAPABIISIFOIIIMXCS HA
paboTy B apkrHueckue ycioBus. Hoeimue mo-
CTHIKEHUS HAyKH HalpaBJICHbI HA TOUCKH ceHemu-
yeckux mapkepos ais oroopa. B wactocty, B uc-
cnenoBaHusAx 10 momynsiuuii KOPEHHBIX KUTEJIEH
Cubupu BoieneHa obnacts Ha 11-if xpomocome,
cofiepkariasi HauOoJbIIee KOJIMYECTBO CHUTHAIIb-
HBIX KJIACTEPOB KaK KaH/M/IaTOB TPYIIITBI «XOJIOI0-
BBIX T€HOBY, CBA3aHHBIX C XOJIOAOBOU afanTanuei
OpraHM3Ma U PEryJsIMeNd SHEPreTUKH U MeTado-
mu3zma. B Kem6pumxckom ynuepcurere (2013)
OTKPBITHI T€HBI, OTBEYAIOIIME 3a BbDKMBAHUE B
yenoBusix xonoaa: UCP1 — ero npoaykrom siBis-
eTcs pa3zo0Iaronuii 6eoK, KOTOPBI OTBEYaAET 3a
amanrtamuio k xonmoxy; ENPP7 — xommpyer dep-
MEHT, YYacCTBYIOLIUI B KUIIEYHOM IUILEBAPEHHH,
BIMSIET Ha IEpPEeBAPUBAHUE >KUPHOU IKUBOTHOU
. [eHeTHYeCKUMU OCOOEHHOCTAMU OOBSIC-
HSIOT TOT (paKT, YTO, HECMOTPS HA 3HAYUTEIHHOE
ynoTtpeOiieHne >KUPHOU MUTIH KOPEHHBIMH U TIPH-
[UTBIMH KUTEJISIMHU, YPOBEHb XOJIECTEPUHA B KPO-
BH Y KOPEHHOTO HACEJICHUS HIKE, YeM y TIphe3-
KHUX PYCCKHX, TaK )K€ Kak M ypOBeHb HamOoiee
aTeporeHHoN (HpaKkIuu — JUIOTPOTEHHOB HU3KOU
MJIOTHOCTH.

Jlis HaceneHus CEBEPHBIX PErHOHOB Xa-
paKkTepeH pocCT HapyUIeHUH MeTaboInIecKux
¢byukumii. Hampumep, HeankoroibHas >KHPOBas
6onesnp meuenn (HAXBII) saBrnsercs ceiiuac
caMbIM YacThIM 3a0oJieBaHHEM IleueHU [Anstee,
Day, 2013]. B nociieqaee Bpems 00IbIIIOE 3HAYEC-
HUE NMPUJAETCSA TeHETUYECKOU 00yCIOBICHHOCTH
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HAJKBII. Brigensiercs 3Hauenne reia PNPLA3,
KOJUPYIOIIETo CHUHTe3 Oenka-(pepMeHTa aauro-
HyTpuHAa. MOKHO TIPUBECTH €II€ HECKOJIBKO Ta-
KHX TTPUMEPOB.

Baxnas ponb B ApKTHKE NPUHAUIEKHUT (Hak-
TOPY CBETa U OMOJIOTHYECKUM PUTMaM OpTraHu3Ma.
B xonne XX Beka B ctpanax EC u CIIA or 15
10 20 % Bcex 3aHATBIX HA MPOU3BOJICTBE MMEIH
CMEHHBIN PEXUM pabOThI MU PabOTau B HOYHYIO
cmeny [Tenkane et al., 1997; Monk, 2000]. Ha-
MTOMHIO, 4TO TpyX Ha CeBepe MouTH BCera couera-
€TCsl C BO3JICHCTBHEM pa3HOOOpa3HBIX HAPYIICHUN
OCBEIICHHOCTH (ITOJISIpHAs HOYb — TOJISIPHBII JCHb
— cMeHHas paboTa) W, clieoBaTeNbHO, OUOJIOTH-
YECKUX PUTMOB OpraHu3Ma. ¥ BaXTOBBIX paOOTHHU-
KOB K 3TOMY J0OaBIISIETCS €II€ U CMEHA YaCOBBIX
nosicoB. Kak Bimsier pabota B HOYHOE BpeMmsi Ha
dusnonorndyeckue ¢GyHkmuu opranuszma? Iloka-
3aHO, YTO HapylIeHHEe OMOJIOTMYECKHX PUTMOB U
CBETOBOT'O PEKUMA IPH MOCTOSHHOM MTPO’KUBAHUN
B CEBEpHBIX IIMPOTAaX — IMOTEHLHMAJIbHAs yrpo3a
poCTa OHKOJOTMUYECKHX 3a0oneBaHuil. D eKTs
MOCTOSTHHOTO OCBEILIEHUS TIPOSIBISIOTCS B YTHETE-
HUM CHHTE3a U CEKPEIMN MEJaTOHMHA — TOPMOHA,
pEeryIMpYIOIIETo LHUKIBI CHa U OOJpCTBOBAHMUS,
YTO BEJIET K CTUMYJISIIAU PO (epaTuBHBIX MPO-
IIECCOB U PAaKy MOJIOYHOM KeJe3bl U SHAOMETPHS,
a TaKXKe YCHJIEHUI0 00pa30BaHUs aKTUBHBIX (hOpM
Kucaopoaa (paspylieHne MeMOpaH KJIETOK), CTH-
MYJISIIIAM aTePOCKIIepOo3a.

M3ydenue BaxTOBOTO TPy/a PacKpbLIO MICHXO-
(bu3NOIOTHYECKHUE MEXaHW3MBI, (hopMupyroITHE
0co60e (hyHKIIMOHATBHOE COCTOSIHUE OPTaHU3Ma —
«He3aBepieHHyto anantanuio» (HA) — cybon-
TUMaJIbHYIO CTpaTeruio ajzantauuu [Mensenes,
1996; Kpusomeko u ap., 1998]. CyTte Teopuu
COCTOMT B CJIEIyIOIIEM. Y BaXTOBBIX paOOTHHKOB
M3-32 OTHOCHUTEIHFHON KPAaTKOBPEMEHHOCTH TIpe-
ObiBanusi Ha CeBepe COBEpIICHHAs aJanTanus
1100 HE TOCTHraeTcsi BOBCE, TMOO COXpaHsAETCs
HenponovkuTrensHoe Bpems. OcuoBy HA mpu
BAaXTOBOM TpPY/AE COCTAaBJISET JECHUHXPOHM3ALUS
byHKIUH, KOTOpasi pa3BUBAETCS KaK M3-3a CMe-
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Hbl YaCOBBIX IOSICOB INPU TPaHCMEPUAMAHHBIX
MPEMEIICHUSIX U CMEHHBIX TpauKax TPYLOBOTO
mporecca, Tak U B Pe3ylbTare BO3HUKHOBEHUS
KJIMMaTU4YEeCKOro CTpecca MPHU TPAHCHIIMPOTHBIX
murpamusax. Cocrtosame HA xapakrepusyercs
MOBBIIIEHHON TPEBOKHOCTbIO, NHBEPCUEH MeEX-
MOJYIIAPHBIX B3aUMOOTHOIIEHUH, AECHHXPOHO-
30M, MOTPAaHUYHBIMU CABUTAMU T'OPMOHAIBHOTO
cTaryca, CHUKEHHON (U3NYEeCKON U YMCTBEHHON
paboToCIOCOOHOCTHIO, TICHX0-COMAaTUYECKUM Ha-
npsoKeHneM. B MOJeNTbHBIX SKCIIEPUMEHTaX MoKa-
3aHO, 4TO IECHHXPOHO3 Tpu HA nmMeeT BbIpakeH-
HYI0 OCTpYI0 (hopMy, KOTOpas 3aTeM NEPEXOAUT B
CKpBITY10. B (ha3e ckpbITOro 1ecuHXpOHO3a CHU-
KaroTcsl (YHKIIMOHAJIbHbIE BO3MOXXHOCTH Opra-
HHU3Ma M BO3pPACTaeT pUCK 3a00JIeBaHUM.

C mnoMompio Ncuxo(U3nONOTHUECKUX TOJ-
XOJIOB BBISBJICHA OOIIHOCTh M3MCHEHUN (DYHKITH-
OHAJBHOTO COCTOSIHMS MO3Ta M aCHMMETPHUH TO-
Jylmapuid B Ipolecce aJanTalud K pa3IudHbIM
KJIMMATO-reorpauyeckuM YyCJIOBHSIM, a TaKxke
OCTPBIM XOJIOZOBBIM M THUINOKCHYECKMM BO3-
JNEHCTBUSIM B JKCIIepUMeEHTe. B panHell craauu
aJlanTaliy  AKTHBH3HPYETCSl CENIEKIUS HOBBIX
Y SMOIIMOTEHHBIX CHUTHAJOB 33 CYET M3MEHEHUS
KOPKOBO-TIOZIKOPKOBBIX ~B3aMMOOTHOIIEHWH. Ha
NepeIHUH MIaH BHICTYNAIOT MPOLIECCHI 3alIOMUHA-
HUSL U BOCHPUATHSA, KOHTPOJIUPYIOIIHUECS JTUMOU-
YeCKUMU CTPYKTypaMH. 3areM OOHapy>KUBaeTCs
MHBEPCHsl TOITYIIAPHOTO TOMUHHPOBAHUS 32 CUET
MIPEeBATMPOBAHMS (YHKIMH MPABOTO MONyIIApUs
MO3ra, KOTOpoe B OCHOBHOM oOecreunBaeT ¢op-
MHUpPOBAaHHE HOBOW MPOTPaMMBbI B3aHMMOJEHCTBUS
C M3MEHMBILEHCS cpenoi. BepositHoe oObscHe-
HUE 3TOro (hakTa 3aKJI4aeTcs B TOM, YTO IIPaBoe
MOJIyIIapHe MO3ra MPEUMYIIECTBEHHO KOHTPOJIH-
PYET 3MOLIMOTEHHYI0, T'yMOPaJIbHYIO U SHIOKPUH-
HyIO perynsauunio. Ha aToil crannu HapacTaeT Mex-
MOJyIIapHAs WHTETPaIysi, KOTOpas, B KOHEYHOM
cuete, 00yCIIOBINBAET BOCCTAHOBIICHHE UCXOAHBIX
MEXMOIYIIApHBIX B3aUMOOTHOLIEHUH. B ciyuae
Hed(D(PEKTUBHON CeNeKIIMN BBICOKO3HAYUMOMN WH-
¢dopmaruy, a Kak ClIeJICTBUE ITOTO, U HeaJIeKBaT-
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HOM MPOTpaMMbl B3aUMOJICHCTBUSI C U3MEHEHHON
Cpenoil MeXnoiylapHas nepeaada HHQOpMaun
HapyIIaeTcs, 9T0 OOYCIOBIMBAET 3aCTOMHYIO aK-
TUBAIUIO TIPABOTO TMONymapus. Takum oOpazom,
MHBEPCHS MOITYLIAPHOIO JOMHUHHUPOBAHUS MOXKET
CUMTATBhCSI BaKHBIM MapKepOM HE3aBEPLICHHON
ajanTanuy.

Bce BrienepeuncieHHOE MOIBOIUT HAC K BbI-
BOJLY, uTO /17151 paboThl Ha CeBepe Hy>KHbI XOpOIINe
reHeTuueckue npennocbuiku. Ecnam nis nonei,
*KuBynux Ha CeBepe B TEUEHHUE MHOTHX TTOKOJIe-
HUH (HampuMep, TOMOPHI), TEHETHIECKHI 0TOOp
IIPOIIEI €CTECTBEHHBIM ITyTEM, TO IS IEPECETICH-
1eB B 1-M MOKOJEHMM CIEQYyeT MCKAaTh MapKephbl
JUTISl TEHETUYECKOTO 0TOOpa.

Hamnpasnenue pa3BuTusi COBpeMEHHOM MeTn-
IIMHBI 0a3upyeTcs Ha MpUHIUIAX deThipex «[D»:
npeackasanue (MPOTHO3), MpodHUIIaKTHKA, TIep-
COHaJIM3aIus, MApTHEPCTBO (Bpad U OOJIBHOM).

3ajauu CeroJHSAIIHEro AHS — HAaWTHU Croco-
Obl COXpaHEHHs 370pOBbs PAOOTHUKOB ApPKTHU-
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YECKOTO pPErMOHa COBPEMEHHBIMH CPEACTBAMHU
MeIUKO-OnoToTHYecKoi Hayku. [louck pemreHuii
BUJUTCS B MPOQPHUIAKTUKE IICUXOIMOLMOHAIBHO-
ro crpecca, HapylUIEHUH CHAa U JIECUHXPOHO30B,
(U3HYECKUX CTPECCOB (XOJIOMA, TUIIOKCHUS H [Ip.),
MOMCKE HOBBIX METOAOB OTOOpa majisi paboTHI B
ApkTuke (TEeHETHKa, IMCUXOJIOTUISCKUE U COIIH-
aJbHbIE OITPOCHUKH).

Brepeau y y4yeHbIX U MEIUKOB CTOAT BayKHbBIE
1 OOJbIINE 3a7a49U TIOMOIIIM JIFO/ISIM, JKUBYIIIMM B
3anonsgpre. ITO OYEHb HYXKHAasi U O4€Hb JOCTOM-
Hasi padora.

3aKOHUYHUTh CBOE BBICTYIUICHHE MHE XOTEJIOCh
061 cioBamu Muxawna BacunbeBrnda JlIomoHOCOBA:!

«...Ilpoiiaure 3emirto, U Iy4HHY,

U crenm, u rmyOoKwii Jec,

W myTp Pudeiickuii, n BepmuHy,

U camy BBICOTY Hebec.

Besze uccaenyiire BceyacHo,

UTO ecTh BEJIMKO U MPEKPACHO,

Yero ewye He BUJEN CBET...»
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Timo Ulrichs*
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Despite any political turbulence, collaboration in healthcare remains a central topic in Russian-
German scientific relationships. Infectious diseases and other challenges to global health do not obey
borders or political circumstances. Thus, Koch-Mechnikov Forum argues in favour of continuous and
intensified collaboration in infection control, sustainable scientific solutions to current health threats in
Eastern Europe and joint efforts in education and training, as well as in exchange of expertise.

Keywords: Russian-German collaboration in healthcare, infection control, global health challenges.

In fulfilling this vision Koch-Mechnikov Forum
(KMF) was founded in October 2006 under the
auspices of both President Putin and Chancellor
Merkel as an initiative of the Petersburg Dialogue
(PD), a platform of the Russian and German civil
societies. It was named after Robert Koch (1843—
1910), bacteriologist, Nobel Prize winner of 1905,
and Ilya I. Mechnikov (1845-1916), immunologist,
Nobel Prize winner of 1908. KMF is focusing on

“We are convinced that the creation of a global
system to monitor dangerous diseases, the development
of regular interaction between experts from different
states, and broader exchange of research information
about dangerous viruses will have a major positive
influence on the solution of these serious problems.”

(Vladimir V. Putin
at the G8 Summit in St. Petersburg, 2000)

questions of mutual interest concerning healthcare
and public health, harmonizing medical education
and training, healthcare structures, and standards
of diagnostics, therapy and prevention. It furthers
scientific exchange via meetings and conferences,
exchange programmes for scientists, young
researchers and students, as well as provides medical
and public health expertise for health policies in both
countries at the government and professional levels.
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In the course of 10 years of KMF’s
existence, its projects had inspired and shaped
the content of the German-Russian Agreement
on Collaboration in Health (signed July 2010,
Yekaterinburg), established numerous bilateral
and multilateral partnerships with different
institutions in Russia, including medical
universities, academic and health authorities,
large medical centres as well as the Russian
Academy of Sciences (formerly, Russian
Academy of Medical Sciences). In this way,
KMF has laid a solid foundation for cooperation
of all sorts in healthcare between the two
countries.

This has resulted in health being officially
established by PD in 2015 as one of the key topics
of civil society interactions between Russia and
Germany and a working group “Health and Social
Issues” being set up within PD.

KMF partner projects have so far addressed
the following socially relevant fields:

e infectious diseases, namely tuberculosis and
its comorbidities with HIV/AIDS and hepatitis;

e public health issues, namely social
determinants of health and disease (alcohol, drug
abuse, tobacco, behavioural risk factors);

e perinatal health and paediatrics;

e metabolic diseases (diabetes
nutrition aspects; and

e oncology and rehabilitation.

In order to achieve an optimum level of
cooperation, KMF makes use of the following:

e collaboration in education and training
within medicine and healthcare;

e bi- and multilateral partner projects in basic
and applied (e.g. clinical) research;

e cxchange programmes for scientists, young
researchers, and students;

e organization of and contribution to scientific
and political meetings, symposia and conferences;

e consulting in health politics and policies to
governments; and

e furthering of public-private partnerships
(PPP).

Below, each of these fields will be illustrated
by examples of ongoing cooperation projects.

etc.) and
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Education and training

After several years of mutual efforts, a joint
master programme on public health was designed by
KMF and North-Western State Medical University
named after I.I. Mechnikov in St. Petersburg. The
study programme focuses on healthcare challenges
in Russia and at the same time ensures external
quality control by the FEurope-wide Bologna
Process through participation of a German faculty
consisting of experts from different fields in
public health. Koch-Mechnikov International
Centre for Research and Education in Public
Health (KMICPH), a German-Russian institute
at Mechnikov University, comprises educational
and all other KMF activities mentioned below in
St. Petersburg.

In a similar vein, an academic teaching
programme on nursing and emergency medicine
was established by KMF at Voronezh State Medical
Academy (presently, N.N. Burdenko Voronezh
State Medical University) and is now serving as
a role model for joining forces in nursing and
paramedical training.

Research projects

Since 2001, there have been ongoing joint
research projects between German research
institutions and the Central Tuberculosis Research
Institute (CTRI) in Moscow. The main projects
focus on characterizing the local immune
response to Mycobacterium tuberculosis in
human tuberculous lung tissue. These projects
were supplemented by collaboration in diagnostic
research. To improve surveillance of tuberculosis
(TB) in regional settings, collaborative projects
were established with TB institutes in Siberia and
St. Petersburg. These joint TB projects still form
the core of KMF’s research activities. In addition
to Moscow and St. Petersburg, other Russian
TB institutes are now members of this research
network, including those in Yekaterinburg,
Smolensk, Voronezh, Tomsk, and Novosibirsk.

On the clinical side, a cooperation network
in oncology is being established with centres of
oncology in Siberia (Irkutsk, Novosibirsk, and
Krasnoyarsk) and Krasnoyarsk State Medical
University (KrasSMU). In St. Petersburg
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and Moscow, a series of joint conferences on
endocrinology and diabetology has been organized
with the participation of Endocrinology Research
Centre of the Russian Ministry of Health on the
Russian, and Leopoldina, German Academy
of Sciences, on the German side. German-
Russian masterclasses in surgery (abdominal and
gynaecological) have been successfully held in
Siberia with the participation of specialists from
Charit¢ and Vivantes Hospital Systems (Berlin),
as well as in pathomorphology (University of
Cologne).

Exchange programmes

In the context of research in tuberculosis con-
trol projects, Russian delegations of TB experts
have visited German TB control institutions. These
visits were financed by both German and Russian
institutions or sponsored by private partner compa-
nies. Internships of young researchers and students
contributed to establishing new research partner
projects in master and doctoral theses work. Es-
pecially exchange programmes in the field of di-
agnostics were supported by KMF together with
the World Health Organization. In 2014, when two
new anti-TB drugs came onto the market, a TB
Academy was organized by KMF and its indus-
trial partners. The academy was visited by Eastern
European TB experts and tasked with accompany-
ing the implementation of the two new drugs into
the therapy regimens of KMF’s partner countries.

In this context, German medical students from
Charité have repeatedly and successfully partici-
pated in the International Medical Tournament
in Novosibirsk (Russia) by taking prize-winning
places.

Particular interest on the Russian side exists in
work shadowing in German medical institutions
with the purpose of analysing the German way of
doing medicine.

Meetings and conferences

Mediated by KMF, in 2009 the then Russian
Academy of Medical Sciences became a member
of the M8 Alliance, a collaborative network of
leading medical institutions preparing the annual
World Health Summit (WHS) in Berlin. KMF
actively contributes to the programme of WHS.
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Since 2014, KMF’s annual Scientific Symposium
on the occasion of World Tuberculosis Day
has been a satellite symposium to WHS. The
10th TB Symposium of KMF was organized in
March 2016, with the focus on migration and
tuberculosis.

In addition, a number of meetings and
conferences are organized by KMF each year,
either in Germany (mainly in Berlin) or in various
Russian cities. Among them, the series of symposia
on diabetes and/or nephrology play an important
role as platforms for exchange of information and
ideas.

Consulting activities

KMF contributes to the actual construction of
a scientific and educational network in public and
global health in Germany, interlinking its various
scientific partner projects with Eastern European
partners, including Russia. Furthermore, KMF’s
expertise is requested by the Russian and German
Federal Ministries of Health. In addition, KMF is a
member of the Coordinating Council on Health to
the Interregional Association “Siberian Accord”.

Walter-Scheel Forum, another activity in which
KMEF is deeply involved, is held with the purpose
in mind of bringing together medical competence
and representatives of health politics as well as
pharmaceutical and medical products industry.

Likewise, decision-makers from various health
authorities, including the Health Ministries of
the Republic of Tatarstan and of Krasnoyarsky
Krai and the Institute for Health Management
and Informatization of the Russian Ministry of
Health, seek and get advice from KMF on various
healthcare matters.

Public private partnerships

Private companies can become members of
KMF and benefit from its activities (“merchants
follow scientists”). For the health sector, KMF in
the form of its “Medical Technologies” section
mediates partnerships with Russian companies
and health institutions. Among industrial members
supporting KMF the following can be named:
Fresenius, Becton Dickinson Diagnostics, Hain
Diagnostics, Efforma Concepts, and Siemens. Of
particular importance is the strategic partnership
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agreement concluded by Siemens Healthcare
Russia, KMF, and the Russian Academy of Sciences.
KMEF is also a member of the expert group “Health”
of the Eastern Europe Society e.V. as well as of the
subcommittee “Health” of the German Business
Association, Section “East”, in Germany.

Outlook

As to expanding its partnership activities,
KMF welcomes partnership with Northern
(Arctic) Federal University named after
M.V. Lomonosov (NArFU). KMF is open
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to discussing scientific research questions
focusing on environmental medicine in Northern
Europe, public health at arctic temperatures, and
interdisciplinary approaches including related
subjects. A potential partnership could also
involve the already ongoing projects with North-
Western State Medical University named after
L.I. Mechnikov in St. Petersburg.

The author is Vice-President of KMF and may
be contacted as focal point for future collaboration
between NArFU and KMF.

For more information, please visit:
www.koch-metschnikow-forum.de;
www.akkon-hochschule.de



