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NCTOPHNA MEANLIMHDbI

YK 61(09)

BOCIIOMHUHAHHA Ob YYUTEAE.
AMUTPUN AHAPEEBHWUY BHUPIOKOB B AEHHUHI'PAJE

B. H. Kaumosa-Yepracosa, Carkm-Ilemepbypz, Poccus

MEMOIRS ABOUT THE TEACHER.
DMITRY A. BIRUKOV IN LENINGRAD

prof. V. I. Klimova-Cherkasova, St. Petersburg, Russia

© B. M. Kaumosa-Yepracosa, 2014 r.

CraTbs HOCBSAIIIEHA MHTEPECHOMY yHEHOMY, BbIZAIOIIEMYCsS OPraHH3aTOPy HAYKH, CO3ZATEAI0 TPUHIMITHAABHO HOBOTO HAYYHOTO

HallpaBA€HHSA — 9KOAOTHYECKOH CI)HBPIOJ\OI‘I/IPL A A BI/Ip}OKOB OCTaBHA O cebe mamsiTh Kak 06 YMHOM, AO6POM U HHTEAANTE€HTHOM

negarore, y4e€HoM, aJMHHHCTPATOPE. EI‘O yBa:KaAH, IOYHUTAAH, AIOOHAH. ABTOp CTaTbH — Y4Y€HHLA AMI/ITPPIH AHn,peeBW{a,

Bacayxennpiit gesireab Hayku PCDCP, npodeccop, aokrop MeauuuHckux Hayk, 30 Aer 6biBruas psazom ¢ HUM.

KJ\!O‘leBble CAOBa: AMHTPI/II?I AHZLpCeBI/l‘l BI/Ip}OKOB, 9KOAOTHYECKast (PU3HOAOTHS, I/IHCTl/ITyT SKCHepI/IMeHTaJ\bHOﬁ ME€JHULHHbI.

The article is devoted to the interesting scientist, the outstanding science organizer, the creator of the new science direction in prin-

ciple — ecological physiology. D. A. Birukov had leaved in memory as clever, kind and intelligent teacher, scientist, manager. He

had been respected, honoured, loved. The author of the article is student of Dmitry Birukov. She is honoured worker of science,

professor, doctor of medical science, who was nearby D. Birukov for 30 years.

Key words: Dmitry Andreevich Birukov, ecological physiology, Institute of Experimental Medicine.

B 2014 roay MucrutyT axcnepuMenTabHON MeauLIH-
ubl (MOM) ormerua 110-retue co gus poxkaenus aka-
aemuka Jmurpus Augpeesuua buprokosa. On poauaca
20 mons 1904 roga 8 Hosouepkaccke B cembe moakos-
HHUKa KasauybHX BOHCK. Y4EHHK POCTOBCKOTO (DPH3HOAOTA
npogeccopa, axazemuka AMH CCCP Hukonas
Annoaunappesuya  Pozkanckoro  (1894-1957).
B 1930-e roap paborar y axazemuxa K. I'1. Ilaprosa.
Bein aupexropom Boponerxckoro rocyaapcrsennoro
meaunuuckoro uncruryta (BI'MHM, 1945-1949)
u aupexropom MIOM B Teuenne 19 nrer: ¢ mas 1950
BIAOTD 210 Konuunbl 8 suBaps 1969 roza.

Jmutpuit Augpeesny DBuprokos — zoxtop meau-
LMHCKUX HayK, MPO(eccop, AeHCTBUTEAbHbIH YAeH
AMH CCCP, noay4ur usBecTHOCTb KaK aBTOp OPHTH-~
HAAbHBIX HCCAEZ0OBAaHUU B 0OAACTH CPAaBHUTEABHOH 9BO-
AIOLIMOHHOH (DU3HOAOTHH M OCHOBaTeAb HOBOTO Hay4HO-
r0 HanpaBAGHHs — JKOAOTHYECKOH (PHU3HOAOTHH.
Byay4n kpynmHbIM y4eHbIM M TaraHTAMBDBIM I1€1aroroM,
OH BBIPACTHA GOABIIYIO TPYIITy 3HAYHUMbIX ZASl Halled
HayKM JIOKTOPOB M KaHauzaTos Hayk [ 1].

ZJlrs mens, kak M ZAST BceX, KTO IOMajaA IOZ €ro
OmeKy, 0cO6eHHO €O CTyaeH4Yeckux AeT, Jlmurpuit
Amngpeesuy, npexkze Bcero — Yuuteab. Ero ysaxann,
TIOYMTaAH, AOOMAHM KaK 4YeAOBeKa YMHOro, 06poro,
unrearurentioro. OH Bcerza U Besze TPOSIBASA cebst

TaAQHTAMBbIM azMuHHCTpaTtopoM. VIHe mnocyacTAuBH-
AOCb y3HaTb €ro eile B TOCAeZHHE ToAbl Beauxoit
OreuecTBenHol BOHHDI, KOI/A, BEPHYBIIMCh U3 3BaKya-
muu, s nocrymuaa B BIMMU, a on cran saBezosarb
Kaeapoll HOPMAAbHOH (PUBHOAOTHH. Y:Ke B Hauane
1945 roza s caymara Aekuuu npogeccopa Mo Kypcy
(PM3BHONOTHH, @ 3aTeM, ITOCAE ero MPUTAAIeHHs — Kak
YAEH CTYZIeHYecKoro HayuHoro Kpy:ka. C aToro Bpeme-
HU U 70 koHua pabotbl B MIOM wmb1 ¢ moapyramu
Banentunoit Bacuabesnoii [ lereaunoit (1926-1988)
u Bepoit Mropesnoii Capuyk (p. 1926) nmranomepno
TIOAYYaAH OT Y4HTEeAS] HABbIKH HCCAEZI0BATEAbCKOH pabo-
Thl, CHa4aAa CTaB acCIMPaHTaMM, a TMOTOM Hay4YHbIMH
cotpyauukamu. Ee B Boponexe Jmutpuit Augpeesiu
PeJIOCTaBUA HaM BO3MOKHOCTb Hapsily ¢ o6ydeHHuem
Bpaue6HOMY /leAy BHHUKHYTb B CyTb (DM3HOAOTHYECKOH
HayKM M T03HaThb PajioCTb MePBbIX CBEJIEHHH 3ap0rKaB-
IIIEHCsI TOTZIA SKOAOTHYECKOU (PUBHOAOTHH.

Kak wussectno, aetom 1950 roza mnpoxoauara
O6weaunennas ceccuss AH u AMH CCCP noa gpaarom
«60pb6bI ¢ HMHOCTPAHIUMHOH» M Pa3BUTHs YyYEHHS
H. T1. I'laBroBa o BbIcmIeli HepBHOH J€ATEAbHOCTH.
Jmvutpuio Anzgpeesudy 6biA TopydeH JOKAAZ C KPUTHKOH
«AzseHayqHOH zesireabHocTH» akazemuka J\. C. [lrepn
(1878-1968), apecrosannoit mo aeay «Espefickoro
AHTH(AIIHUCTCKOrO KOMHTeTa». K aToMy MomeHTy oH 1O
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KOHKYPCy 3BaHSIA /IOA?KHOCTb 3aBe/yIOIIero Kageapoi
nopmarbHoi gusuororuu [I Mockosckoro Meaummckoro
uacrutyta uMm. K. B. Craauma, xortopoli z0 apecra
B 1948 rozy sasegosara Aunna CoromonoBHa.

Puc. 1. Akagemux AMH CCCP, gokrop meauuyHckux Hayk,
npogeccop, [Touernniit uren Kaprosa yuusepcurera, [Touernpiii uren
UexocaoBawxoro meaunusckoro obmecrsa um. S. [Typkune
Jmvutpuit Augpeesuy Bupiokos.

Yixe B pasrap paborbr O6beaunenHol ceccuu AByX
aKaZeMHMH CTaAO0 M3BECTHO O HOBOM Ha3HaYeHHH
. A. BupiokoBa B \enunrpaz, Ha 0A2KHOCTb JAHpEK-
topa TOM. I'lpeanorararocs cosganue HoBoro otzera
Bo raBe ¢ HuM. OZHOBPEMEHHO AMKBHANPOBAACS OT/IEA
LIMTOAOTHM BO TAaBe ¢ mpodeccopoM Jlmutpuem
Huxkonraesumuem Haconosbim (1895-1957), 6pismmm
ozHoBpemenHo aupexropom MIOM. Hazo ckasarp, uro
kak B Mockse, Tak u 3gech Jmutpuit Anzpeesud npo-
SBMA TIOHHMaHHE U COYYBCTBHE K YYEHbIM AHKBHIHPO-
BaHHbIX T10/Ipa3EAEHHH.

Bo-nepBbix, on pacriopsizuacs o coxpaHeHHH paboye-
ro MecTa U He06X0ZAHMOro 000PYZI0OBAHUS ISl IPOJOAKE -
HHUsl JIMCCEPTALIMOHHOH PAbOTbl OAHOH W3 COTPYAHHIL
Baarozapst aToMy oHa 6AaromnoAy4Ho 3aBeprIHAa HCCAE-
aosanusi. Bo-BTopbix, 10 aToro paborasmias Tam Mezce-
crpa Mapus Jlmurpuesna u aabopant Huma Turosa
TIOTIPOCHAH OCTaThCS B NIPEKHUX KauecTBax (oreparson-
HOH cecTpbl U AaBOPAHTKH) B OPraHM3yeMOH AabopaTo-
pu. BriocaeacTBum 310 mpHHECAO GOABIIYIO MOAb3Y
HoBomy otaery. OTzen CpaBHHUTEABHOH (DH3HOAOTHH
¥ TIATOAOTHH BbICIIeH HEPBHOH JeATeAbHOCTH GbIA Opra-
nusoBad B okTsibpe 1950 roza u pasmemien nHa ynoms-
uytoi nromaau. |los:e oraer yTBepauau B cocrase

ABYX AaBOPATOPHUH — OZIHA JASL HCCAEIOBAHUH B DBOAIO-
LIMOHHOM PSIZLY *KHBOTHBIX (MbI 6bIAM OTIpeZIeAeHbI TYAR ),
BTOpasi — C 1IEABIO M3Y4YeHMs! [TATOAOTHH BbICIIEH HepB-
HOM ZIeSITEABHOCTH BO TAaBe ¢ Tipodeccopom Nroamuoi
Bopucosnoii Takkeab u tpemsi cotpyanukamu-spauam:
. Monotkosoit, H. M. Tpogumossmv u A. I. Ycosbim.
Omnu Hauaru pabotaTh Ha 6a3e MCHXOHEBPOAOTHYECKOTO
untepuata N2 1 ma ya. CmoabHoro, . 4, camoro 60Ab-
11I0TO B TOPOZE.

B Teyenne neppbix MecsIeB 0OceHM K HaM HaYaAH TIPH-
COoeAMHATbCS OyaAylIHe acIHPaHTbl M COTPYAHMKH.
Chavara us Boponexa npuexarun okonumBiuasi Tam 1o
KAHHMYECKOH CIIEIMAAbHOCTH OpAMHATYpy lamapa
[Torukapriopna lIrapep (1924-2012) u yxe asa
roga npopa6otapmas Bpayom Huna [eopruesna [oresa.
3arem mnossuracp HMaa laspurosna Kapmanosa
(1924-2005), y xotopoit yxe 6bIA onbIT paboThI 1O
¢usuororun B Mockse y akazemuka [ lerpa Kysbpmuua
Anoxuna (1898-1974). Omua 6bira 3auncrena
Ha I0A2KHOCTb MAAZIIIEr0 HAYYHOTO COTpyAHMKa. Kpome
TOro, MOYTH OJAMH 3a JPYTHM IIOSIBUAMCH laThsiHa
Mutpopanosua aropyabko, Apramec Vsanosuu
Kapamsan (1908-1989), sauncrennniii Ha z0A2KHOCTD
CTapIero Hay4Horo cotpyauuka 1 Aara Baagumuposna
Bapy — Miagmmii Hayunbiii cotpyaHuk. 3adrcaeHue
ZBOUMX TOCAeZHUX 6bIAO cMeAbiM maroM /lmuTpus
Amngpeesuua: B pesyabrate peopranusanmu HMucruryrta
¢pusuororuu uM. M. I'l. TTasaosa AH CCCP pabotas-
e ¢ akazemukoM J\. A. Opbernt okasaruch «B onare»
u ocrarucb 6es paborbr.  Cpeau 6bIA
u A. W. Kapamsn, y:xe croxuBimmiicss kanauzaT Mezu-
LIMHCKMX HayK C TOYTH I'OTOBOH /[IOKTOPCKOH JHCCepTa-
nueit, cotpyauuk u croponnuk A. A. Opbern u ero
MAazmmi Hayusbii cotpyanuk A. B. Dapy. Bcexope
Apramec Vpanosuu, weitpoxupypr Aenmnrpazckoro
(PpOHTa, BOHHY 3aKOHYHMBINUH B Depaune, BAUACA B KOA-
AEKTHB, H CITyCTs IO SaIUTHA JOKTOPCKYIO JHCCEpTa-
umo. 3a 7 AeT paboThI B Ka4ecTBe CTaplIero Hay4HOTO
COTPYZHMKA OH BOCIIUTAA HECKOABKO KaHAMZATOB HayK,
aB 1959 roay craa saBeayromum rabopaTopreit 3BOAIO-
wuu [THC B orkpbismemca torna Mucruryre spoato-
1poHHOH pusuororuu u 6uoxumuu um. K. M. Ceuenosa
(M9M). I'osauee, B 1970 roay ero usbparu uren-
xoppecrionzentom AH CCCP. Bmecre ¢ num 8 UMD
MepeniAM CHayaAa Y4MBIIMeECs, a 3aTeM paboTaBIlMe
y nHac 1. M. Baropyabko, Tarbsana Coareprunckas,
Huxonaii I lerposuu Beceaxun (p. 1937), nosaxe cras-
mmmi aupextopoM storo uHeruryTa. 1950-e roapr ocra-
AHMCb B MaMSATH KaK 9Tall «HAaKOMAEHHs» HOBBIX COTPYZL-
HukoB M acnupanTtoB. Cpeam mux Buxrop
Bapgoromeesry Manapmxan (1929-2003) MDexop
[lerposuu Beases, Oxer Buxroposuu DBorzanos
(1933-2008) npomezamme acnupaHTypy C 3aIIUTOH

HHUX
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kanauzatckux auccepraumi. Jlo xonma 1950-x rozos
B otzeAe pabotaru 6oree 30 uerosex. Oanu npuxoAUAN
B aCIMPAHTYPy, APyTHe Ha PaboOTy B Ka4eCTBe MAAZIINX
Hay4HbIX COTPYIHMKOB M CTAapHIMX AaGOPaHTOB, a TaKzKe
Aab60PaHTOB-MOMOIIHUKOB. J\MIIb HEKOTOpble M3 HHX
nos:ke yexaau B Mocksy (H. H. Tumodgees,
[ A. AuTponos) uau TpyauAHCh BpeMeHHO, BO3Bpallla-
scb Ha mipexkHee mecto pa6otbl (A. I tRupmynckuii,
H. ®. Maitoposa, A. ZI. Hosapaues).

B 1950 roay Jmurpuii Anzpeeiu 6b1a usbpan dre-
nom-koppecrongentom AMH CCCP. Ou 6b1a rmaBubmm
peaaxkropom «Musuorornueckoro xypuara CCCP»
¥ COBMeIL[aA OCHOBHYIO paboTy ¢ 3aBeloBaHHEM Kageapoi
HOpMaAbHOH (pusuonroruu B 1-m Aenunrpazckom meau-
nunckom uncrutyte. Orryza B 1953-1954 rogax npu-
man acriupantbl Eaena Aungpeesna Kopuesa (p. 1929)
u IAneonopa Koucrantunosna Illamosa (ILIxumex, p.
1929), a meckoabkumu rogamu mnos:xe — Hukonait
(1931-1996).
E. A. Kopuesa u H. H. Bacunesckuit nporau myts or
acrMpaHToB Z10 3aBeaytomux otaeramu MTOM.

Yenemsocrb  popMHPOBaHMA PaCIIMPSBIIErOCs KOA-
AeKTHBa B 6OABLIOH Mepe 06si3aHa M3MEHEHHEM 0OCTa-
HOBKM B cTpaHe mocae cmeptd B 1953 roay
. B. Craauna. [ lagenue «:xeressoro sanaBeca» sHaum-
TEABHO CKa3aA0Ch B HayKe, psiZibl KOTOPOH GbIAM 3aMeTHO
TIOTpENaHbI TOAMTHKOH HETIPHSTHS BCEIO «Iy:KZO0T0» HaM
3apy6e:KHOTO, BKAIOYas 60pbOy C «MHOCTPAHIIMHON»,
M TONDBITKOH BHEJAPEHHs «ZJOCTHEHMH» aKaJeMHKa
Tpopuma Jlenucosuya Abicenxo (1898-1976) u ero
nocaezosatebuuibt Oabru Bopucosnbr Nenenmuckoit
(1871-1963) c ee «yuenuem» o mepexozie «HEZKHBOTO»
BeIlleCTBa B :KHBOE H HA06OPOT, «IOKYMEHTaAbHO» OTpa-
’KEHHOTO B HeGOAbIIOH KHHIe ee ydeHHMKa leBopra
Muauakanosiaa bombsia (1908-1998).

Kazposoe ykpenenue otzera BeHuaro co6oi pasBH-
tue uzei Jmurpus AnapeeBuya, sapoauBHIMXCS elle
HeckoAbko AeT Hasaz. Jas Jmutpus Augpeesuua, yue-
HOTO M JHPEKTOpa KPYIHOTO Hay4HO-HCCAEZOBATEADb-
CKOTO MHCTUTYTa, 3TH To/ibl ObIAM TPYAHBIMU KaK B Opra-
HU3ALMOHHOM TIAQHe, TaK ¥ B MOpPaAbHOM. Des yuactus
MapTHHHBIX KPYTOB ObIAO HEBOSMO:KHBIM 3adHCAEHHE
COTPYAHHKOB U (POPMHPOBAHHE HAyIHO-HCCAEZOBATEAD-
ckoii paborbl. Hapsizy ¢ mapruiinoli opranmsaumeit
«MOpAAbHBIH OBAHK» KOHTPOAHPOBaAa H CIIELYACTb.
CkBepHbIM 6bIAO TO, YTO 3TO HAXOAHUAO OTKAHK
y 3aBUCTHHKOB-Hezobpo:kenaTered B camom FIDM.
Yausureabno, kak ato cuocur Jmurpuit Augpeesuu!
Eme nbrrasch mytuth, oH Tpex 0co6eHHO aKTUBHbIX
xenmun-aresos  BKIT(6) (A. A. Mauuny,
[oabimesy, Zloaunckyio) oxpectur «Tpex6abbem».
Korza s 6p1ra pexkomeHzoBaHa KOMCOMOABCKHM M Tap-
THHHBIM KOAAEKTHBOM B PsZIbl TAPTHH, OZHHUM M3 MOUX

HukoraeBuu BacuneBckuit

«HEJOCTAaTKOB» M TIPUYHHON OTKa3a CTaAa MPHHAZAEHK-
HOCTh K  y4eHHKaM  ObIBIIEr0  BOPSHHHA
J. A. DBuprokosa. Camoro Jmurpus Amugpeesuua
HEOZHOKPATHO MbITAAUCh OCKOPOAATb KapHKaTypaMH
B crenrasete «VIoAHus» Bo Bpemsa c6opa MapTaKTHBA.

[Tocae 6ankera 1o MoBOY 3aIMTbI JOKTOPCKOM AMC-
cepraumu A. M. Kapamsnom B 1951 rozy x nam npu6bi-
A KOMHCCHsI C IOTIPOCAMH O TOM, YTO Mbl IHAM 3a CTO-
AOM. 3acTaBUAH OTYMTAaTbCSl B PACXOZAX BbIIABaeMOro
HaM Ha CIIelIHYzK bl FocyZlapcTBeHHoro crupTa. Ho Hude-
To «IIpecTynHoro» He Hamau. OueBHAHO, K 3TOMY BceMy

NapTUiiHblE OpPraHbl BbIHY:K/JaAa OGCTAaHOBKA Mepes
nocaezHuM craruHckuM XIX cbesgom maprun 1952
roga. bpino muoro tepsanumii y Jmutpus Angpeesuua

=

[ PR

Puc. 2. JI. A. Buproxos ¢ acnupanramu B. Kaumosoii, B. [lererunoit
u H. Toaesoit mposepsitor paGoty maeiigHoro srektpokapauorpada.
Nenunrpaz, 17 pespara 1951 roga. Mcnprryempiit — maaammit
HAY4HbI COTPYAHUK «YeAOBEUECKOH» AaGOPaTOPHH OTAeAd
Huxonait Muxaiirosua Tpogumos.

U TI0 TI0BOZy HalleH MOAOZE:KHOH HeocTopozkHOCTH («He
TO CKa3aAH», «He TaK MOCTYITHAM» U T. Z.). leM He MeHee,
OH O4YeHb YMHASIACS Hallled OOILECTBEHHOH aKTHBHOCTH.
Banenruny [lereruny sbi6paru xomcoprom uHCTHTYT-
CKOMH OpraHM3alMH, MeHs 3aMecTuteAeM. Heabss e ymo-
MSIHYTb, KaKyl0 aKTHBHOCTb Mbl, «IpHeXaBIIHe U3 Mpo-
BUHILMH», TPOSIBUAU B IIepBble MECSIbl KH3HH
B IOM. 3arosopuru B komMuTeTe KOMCOMOAA O Mpasz-
HuyHo# Betpede HoBoro 1951 roza.

Paubme B Mucrutyre eaxy Hukorza ue ycrpausanu.
Maue nopyunAu chesauTb ¢ 3aBKOH Ha 04eHb GOABIIYIO
erb B ZepeBHIO-KoAx03 Maaunosky, uto 3a I lopoxo-
BbiMU. Dbir0 yixe cHexxHO M MOpO3HO, exaTb Hazo GbIAO
3a ropoz;, Mo OZHOKOAeHHOMY TpamBaiHomy myTH. M s,
He TpEABHJS OXKUJABIIHE MEHsl TPYAHOCTH, CMEAO
roexara pasbICKMBaTh BHayaie TpamBai k | lopoxosbiv,
a motoMm cHexkHyio zopory B Maaunosky. Jo6parach
eme sacBetro. CuzeBimmil 3a CTOAOM MyzkdMHA ObIA
OCBeZIOMAEH. -3asiBKy O()OPMHAM H €AKY ZOCTaBHAM 3a
HeckoAbko aHelt 10 Hosoro roga. Bceem nomerasmmm
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HPUHATb y4acTHE B 0(POPMAEHHH eAb H KOH(EepeHII-3aia
3aBeZlylolMe OTAEAAMH PA3PENIMAH MO0 OYepeld OTAy-
yaTbest ¢ pabot. Mnunmarusa nonpasuaach u cexkperapro
napTuiiHoH opranmsanuu A. A. Mauunoit. «<Ho storo
Mano, — Hy:KHO MOJaTb 3asBKY
Ha OTITyCK KypCaHTOB-MOPSIKOB». He mommio, us kakoro
BOEHHO-MOPCKOTO yYHAHMILA. 3asBKy Hallly yZOBAETBO-
puAH, u 60abie 30 MOAOABIX MOPSAKOB KOMAHAMPOBAAH
K HaM Ha HoBorogHui 6aA. Kpome atoro, namipartusHas
TpyIIa pelmAa yKpacHTb 6aA KOCTIOMaMH U3 KOCTIOMEP-
noit Mapuunckoro Teatpa, uto u 6b1r0 caerano. Jpyras
MHULIMATHBHAs TPYTINa PEIMAACh Ha CAaMOJIESITEABHOCTD.
Boina npurnamena 6arepuna us Mapuunku. Beuep
yaarcsi. Jmurpuit AnzgpeeBny ¢ MHTEpecoM CAeZHA 3a
BCeM TIIPOMCXOAAIIUM. Bce ocTaiuch A0BOABHBI.
Hogorogusiss eaxa motom crara Tpaauuued, ocobeHHO
C y4acTHEM MOSIBUBLIMXCS] Y HAC MaAbILIEH.

Paboune Tpyauoctu B 1951-1952 rr. u mocaeayro-
ILIMe TOZbl HE TOABKO MPUOGABASAKCD, HO U TIPEOJIOAEBa-
aucb. OcobeHHo B cBA3M C (POPMHUPOBAHHEM HOBOTO
Hay4HOro HarpaBAeHHs. BosHukAa moTpe6HOCTb OCHa-
1eHus1 AabopaToPHH HEOOXOAUMbIMH JASl HCCAEJOBAHHEA
npu6opaMu, INAJASIIMMH CTIIOCOOAMH (DUKCALIMH KHBOT-
HbIX B 9KCIIEPUMEHTE, TEXHOAOTHH HX COJep:KaHHUS
B COOTBETCTBMM C BH/IOBbIMH OCOGEHHOCTSIMH U T.Z.
Haxonen, easa Au He HauboAbIIME 3aTpyZIHEHHS Bbl3Ba-
AM CrHoCO6bI Z00ObIBaHHsI KHUBOTHBIX PA3HOTO POZA
¥ BH/Ia: AATYIIEK, PbI6, MPECMbIKAIOIINXCSI, MAEKOIUTAIO-
ILIMX.

B omnbrrax acriupanra B. B. Danapa:xsana tpe6osa-
AMCb PbI6bl M MHHOTH. 3a HMMH €3JHAH B IOCEAOK
Pormry, Ha ppi603aBos. AHAAOTHYHO MOAYYAAH ITHILL
(roay6eit, Kyp, yTok). Yakelt, uepenax, BapaHOB MPHUChI-
Aaru us Cpegunein Asuu no noure. dtu suuuku (uau
YHaKOBKH ) YIUBUTEABHO GbICTPO JOCTABASAM B Aabopa-
TOpHIO. 3a UX CoZlepKaHHUe OTBEYAAH CAMHU COTPYAHHKH,
TaK KaK IOZIOTIbITHbIE HUMEAH OOABIIYI0 CKAOHHOCTD
«K  TepeMeHe Pa6orapmuii ¢ Hamu
B. Darpsnckuit ouenb ycremmso crpaBAsiacs ¢ 9THMH
nernoceziami. OH MHOro paboTaA U MOAYYHA OPUTHHAAD-
Hble 3KCIIepUMEHTaAbHble JaHHble 00 0COOEHHOCTSIX
BEreTaTHBHOM PETYASLIMH Y STHX 2KMBOTHBIX.

HcnoabsoBanue cooTeTcTBYyIONIEH TEXHHKH H METO-
[lOB HCCAEZIOBaHMH TPe6OBAaAO TIPUBAEYEHHs WUHIKEHe-
poB-MexanukoB (y:e paboran B
B. tKuaun) u croaspos. [losauee, B cBasu ¢ nocranos-
KOHU HOBBIX 33124 HEHPO(PU3HOAOTHH PA3HBIX YPOBHEH
peryasiiuy, noTpe6oBarach  KBaAM(QHIIHPOBaHHAS
TIOMOILb MH?KEHEPOB B 0OAACTH BAEKTPOHHKH, U C Haya-
Aa 1960-x rr. oHM [TOSIBUAKCH B IIITaTe OTAEAA.

JKcrepuMeHTaAbHasi paboTa He OCTaHaBAMBAAaCh,
KOITHAKCb HOBble 3Ha4UMble JaHHble. B Ty nopy oco6en-
HO 3HepruYHO TpyauAMch acrmpantel. B 1950-1951

CKasdaAa OHa,—

MECT».

KOAAEKTHBE

rogax B. Ilereauna u s eme nabuparu marepuan.
[ TocraBaennas sazaya cpaBHEHHs! BbIDaGOTKH YCAOBHbIX
ZbIXaTeAbHbIX PERPAEKCOB Y OMALIHHX H AHKHX 2KHBOT-
HbIX TpeboBara /IOMOAHHTEABHBIX 3KCIIEPHMEHTOB,
B YaCTHOCTH Ha KpPOAMKax M 3aiumax. K cuacTbio,
¥ B J\eHHHTpa/le HAIIAKMCH OXOTHHKH, KOTOPbIE IPHHOCH-
AM Ham 3abineB. B naware oxtsabpa 1952 roza
B. I'lereauna u s Ha ogHOM 3acezanum YdeHoro coseTa
BAIMTHAM IUCCEPTAIUHU C TIPHCBOEHHEM CTelleHH KaHH-
JlaTOB MeJIMLIMHCKHX HayK. SallluTa AAs HaC 06eHX H AAs
HAIllero PyKOBOAMTEAS GbIAa TOABKO HadaAOM HaIlei
obmelt HayuyHoit pa6otbl. I lepcriexTuBbr 6biAM 3pHUMDI.
Y mens, B yacTHOCTH, — TIPOZOAKHTb H3ydYeHHe BereTa-
tusno#t peryasiuuu [THC B sBoatonmonnom acmekre.

Eime B nasare 1951 roga rabopatopueit crara unre-
pecosatbest obectsennoctb Nenunrpaza. [ lpuxoguau
2KYPHAAHCTDbI-TAa3eTYUKU Al 3HAKOMCTBA C MOAOZOH
«nopocabio». Caymaru u cmotpeau, kak Jlmurpuit
Angpeesuu obyqaer acripantoB. Astopurer Jmutpus
AnzpeeBuya poc, U AI0AH OXOTHO IIAM K HEMY paboTaTb.

OTo COBMAAO C XOPOUIMMH TepeMEHaMH B KHU3HH
Jvutpus AuzpeeBnya: HaspeBIIMH paspblB C KEHOH
SBunaugoit VsanosHoli paspentuacst 1o ee HHULMATHBE,
a Jmurpuit Anzpeesuy xenunca na Hune Po6eprosre.
Yot B ero zome comyTcTBOBaA «BCera OTKPDITBIM ZiBe-
PSAM» ZASl MHOTHX IIOCETHTEAeH, B TOM HHCAE H U3
Bopone:xa.

Ho 6biau u croxubie momentol. Heoxuzanno mbr
CTOAKHYAHCb C OY€Hb HEMPHUATHbIM JAS KOAAEKTHBA
u murpus Angpeesuua smusozom. Hac B ouepeanoit
pas roceTHA rKypHarucT u3 «Komcomoabckoit mpaszabi»
¢ 3azaded cobpaTb MaTepHaA O pPaboTe 3aBeAyIOIIEro
HOBOH Aaboparopueit u aupextopa F1OM urena-koppec-
nouzgenta AMH CCCP, npogeccopa Zl. A. Buprokosa.
Koppecrionzent cororpaguposar cuasmmx 3a cToAOM
aCIHPaHTOB, /IOKAA/IbIBAIOIINX O PE3yAbTaTaX CBOUX
ccaeloBaHMH pykosoauTeato. Ham aTo ouenb moabceturo.
Korza :xe mbr MOAYYHAH Ta3eTy, TO Ha (poTorpauu He
obuapykuru 1. 1. Illrapep. M1 B samerke ee umsa me
6b170 yrmomanyTo. JImurpuit AHzapeeBud BBIICHHA, YTO
3TO CTAaAO CAEICTBHEM «HEPYCCKOH» (DaMHUAHH Ha (DOHe
pasbIrpblBaBIIEHCs] TOIA BOAHbI aHTHceMuTHsMa. Harue
BOBMYIIIEHHE MO:KHO ObINO TOHSATb — Be€lb HHKTO U3
YYaCTHHKOB /JaHHOH «OMepal{H» He MOTPYAUACS
BbIICHUTD, YTO (DAMHAHIO OHA TOAYYHMAA OT OTIA, OCTaB-
merocs cupotoi nocae I lepsoit Muposoii Boitubr. Coscem
marenbkoro | loaukapna AnroHoBrua nmpurotHaa y cebs
CEMbsl HEMELIKOTO TIPOUCXOZKIEHHs], TIPEIKH KOTOPOH Toce-
AMAMCD Ha PYCCKOH 3eMAe elte Bo BpemeHa | lerpa 1.

M Bor mapazoxc! B :xecrokom, mepea mocaeanum
craruackum XIX cbesgom maptum B 1952 roay ona
6bira npunsaTa B ee psaapll [lpunaru u B. Tlereauny,
a MeHsl OZIBEPTAH ZIOTIOAHHTEAbBHbIM IIPOBEpPKaM H OTKa-
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3aAM M3-3a HETaTHBHbIX IYHKTOB OHOrpaduu: MaTb
3CTOHKA, C OTLIOM B PasBojle, POACTBEHHHKH 3a IPaHU-
e, 6paT BO BpeMsi BOHHbI MOMaA B IAEH, a TaK:ke
I0TOMY, YTO POJHOMY TOCYAAPCTBY 5 IOAb3bI ellle HHKa-
koii He mpunecAa. Moio 60ab pasgerun Jmurpuii
Amnapeesud, ckasas, YTO B JAHHOM CAyYae K MOEMY BOC-
THTATEAIO «ZIBOPSHCKOTO TIPOUCXOKEHHUs» TOzKe GbIAO
TIPOSIBAEHO HeyBazkeHHe. 3aMeuy, uTo lamapa, HCKpeH-
ne npeaannas nmaptuu BKIT (6), Bcayx sakatounaa:
«/la, B mapTHio 60AbIIEBUKOB OTOHPAIOT CAMbIX AYYIIMX
Atozeit». Benomunato, uto Ha ToM 2Ke 3acezanuu 610po
Aennnrpazackoro ropkoma BKIT (6) ms kanamzaaros
B uneHbl mapTuu 6biau uckatouenbl H. I'1. Dexrepesa
u mukpo6uoror C. A. Anatoruit (oH 3a cOKpbITHE CBe-
JeHMH O POJCTBEHHHKAX 3a FPAHHIICH ).

HesaBucumo or menpusiTHOCTeH, OTAEA MPOAOAZKAA
HapallMBaTb CBOM HayYHbIH MOTeHLHaA. DoAblIyio poAb
urpana ussectHocTb JIMutpuss Angpeesuya Kak BocruTa-
TeASl HOBOTO TOKOAGHHSI HAy4HbIX COTPYAHHKOB. laK,
kpome Boponezkties, 1 Irapep u [oresoit B atoT nepuoz
CTaAH aCTIUPAHTaMM MPHEe3:KHe, B OCHOBHOM BBIITYCKHHKH
1-ro AeHuHrpazcKoro MeAMIMHCKOTO HHCTHTYTa HM.

H. Tl TlaBroBa. dto E. A. Kopuesa (Openbypr),
. K. lllamosa (Zszep:unck), B. B. (Damappxsn
(Epesan), O. B. borzanos (Kpacuogap) M. I'l. Beases
(Caparos), I. A. Bapranan (Kpacuozap). Acrmpantb
3aKaH4YMBAaAM HabOp MaTEPHAAOB U 3alLMIIAAM KaHAMZAT-
ckue aucceptaupu. Cpeau mux 6bina M acToHka Dlite
Tomunr (B samyzxectBe Reintam O., 1923-2011), usy-
YaBMIasi OCOGEHHOCTH YCAOBHBIX PEPAEKCOB Yy MOPCKHX
cBuHOK. Ee pabota BblzeAsrach H306peTaTeAbHON aBTO-
PCKOH METOAUKOU, KOTOPAsi BIIOCAEACTBUM ObLAA YCIIEIITHO
HCTIOAb30BaHa JPYTHMH JMCCEPTAaHTaMM, B 9aCTHOCTH,
Banrenrunoii fAkosaesnoit Katunac, Bbmoanssieit ac-
CEpPTALMOHHOE ~ HCCAEJOBAHHE 1107,  PYKOBOACTBOM
Jvurpus Angpeesuya B HU axymepcrsa u runexono-
i um. /I, O. Orra.

blite Tomuur orAMdarach caMoCTOSITEABHOCTBIO,
YIIOPCTBOM XapaKTepa U IPSAMOTOH BbICKa3bIBaHHH, YTO He
noHpaBUAOCh YAeHaM TapT6ropo Mucruryra. Kro-to us
HHX, 3Hasi O TOM, YTO OHa GbIAa HAlIPABAEHA B <LIEAEBYIO»
acrMpaHTypy M3 lapTyckoro yHuBepcuTeTa, 0O6paTHACH
TyAa B y4e6HYI0 4acTb, M BCkope ee oTosBard. K yausae-
umo blite, Mecta 1o ee poguAIo PUsHOAOTA HE HAIIAOCD,
U B TeUeHHe HECKOAbKHX AeT OHa paboTaaa BPaIoM I10 CAy-
yaitnbiv BakaucusiM. OZHAKO YTIOpHOE TATOTeHHe K HaykKe
MOMOTAO €l BepHyTbCs B lapTycKuMil yHMBEPCHTET
1B 1970-e roapt 3amuTHTb ZOKTOPCKYIO AMCCEPTALIHIO TO
crioptuBHOH (pusHororud. Ona 6blAa O4eHb [yTlIEBHbIM
M OTKPOBEHHDbIM YEAOBEKOM, PA3HOCTOPOHHUM H TIPHHIIH-
muarbubiM. [ locaestee Hens6e:xHO BeAO K CTOAKHOBEHHIO
C Ha4aAbCTBOM |apTy, 0CO6EHHO B TozIbl, KOIZIa KOMMYHH-
cruueckas naptusi CCCP urpara gomMunupytoryio poab.

[Tosanee, npu HasHaueHuu meHcHM el 6BIAO OTKA3aHO
B Haz6aBKe, KOTOpasi TIOAAraAach BCEM SCTOHLAM /IOKTO-
pam HayK — 3a BbICTYTIAEHHUs] B [IOAb3Y COLIMAAMCTHYECKO-
ro crposi. B mMorozocTH yBAekanach TeHuem, a Ha TeH-
CHM — TO3THYECKHM TBOPYECTBOM.
B HECKOAbBKHX TMO3THYECKHX COOPHHMKAX, K CO2KAAEHHIO,
TOAbKO Ha 3ctoHckoM sisbike. B anpeae 2009 roga ysuze-
Aa CBeT eé KpacouHasi KHMra CTHXOB «(IiMsHb 6razseH-
ctBo — :xusHb 60Ab» [2]. blite mepsoii us mac
B 1943-1944 rr. nosmakomurach c¢ /Jmurpuem
Amnzpeesruem B YAbsiHOBCKe, X0Ts1 37ech, B J\eHunrpaze,
TIOCA€ BAllUThI ZHCCEPTAIIMH MPOObIAA HEZIOATO.

Zlo xonua 1952 roga mbr ocraBaruch na Kuposckom
npocnekre. Ho KOIZa OTPEMOHTHPOBAAH
«/\oHZIOHOBCKOE 3zaHHE» Ha OCHOBHOH TePPUTOPHH
M3OM, mb1 nepeexaru Tyna M pasMeCTHAMCh CBOGOAHO.
[ IpucriocabauBars KOMHATbI ZASI YCAOBHBIX PERAEKCOB,
060pyZI0BaAH KCIIePUMEHTAAbHbIE YCTaHOBKH, (OTO-
KOMHATY, IOMeLLeHHe AAsl 3aKaITYUBaHUs OenbIx Gymak-
HbIX AGHT — IIHCAAM Ha BPAIAIOIIMXCA KHMorpadax
C MOMOIIIbIO TIPHCAOHEHHDBIX K HHM ITHCYMKOB. B ocHOBHOM
6bIAM «XPOHHYECKHE» OTIBIThI C YCAOBHBIMH pehAeKCcaMH,
HO 3aTeM MOHaZI0BGMAKCh H «OCTPbIE» OIbIThI Ha HAPKOTH-
3MPOBAHHDIX 06€3/1BU2KEHHbIX
OAEKTPOPHUBHOAOTHYECKOTO 060PYZI0BaHHS TOIZIA elle He
6bINO, ECAM He CYHTATb HMIACH(HOTO KapArorpaga.

ZJlAs rpaMOTHOro OCHAIeHHS YCAOBHH OITBITOB
k Ham npuxoaun Jlmurpuii Huxoraesnu Menmukuit
(1922-2009), xotopniit BHayare paboTar HHKEHEPOM
B ortaere um. K. Il. I'laBrosa. [lotom om mepermea
Ha paboTy K HaM M 3a60THACS O MOJEPHU3ALHUU YCAOBHU
onbrtoB. My yzaroch cmonTHpOBaTH MIEpBOE YCTPOHCTBO
ZASL PETHCTPALMH GHOTOKOB MO3Ta Y 2KHBOTHbIX, ISl 4Ero
noTpe6oBaAach SKPaHHPOBAHHAS OT Pa3HbIX IOMeX KaMe-
pa. Ileppoii ma »3Toli ycraHoBke crara paboTaTb
T. M. Baropyabko. Basoem ¢ /. H. Menuxum onu,
peructpupys arektposnuedarorpammy (D) aarymek,
BIIepBbIE TIOAYYMAH €Ille OZHO BaxKHOEe MOATBeprKAeHHE
3HAUEHHs] SKOAOTHYECKOH aIEKBATHOCTH Pas3/iParKUTENEH.
Oxasanocn, 4o y 3emuHoBoaHbIX I -peakumio MoxHO
3aPerHCTPHPOBATh TOABKO MPH TPEAbSBACHHH 3eACHBIX
TIPeZIMETOB, OKpaIlleHHbIe B MHbIe LIBeTa TPeAMeThbl OCTa-
BAaAMCh UHAU(DPEPEHTHbIMU Pas/iPazKHTEAMH.

C pasBuTHEM TexHHYECKOro obecredeHHsi AabopaTop-
HOTO 3AeKTPOO6OPYZOBaHHs XapaKTep HCCAeLOBaHHH
usmenuncsi. B 1960-e roapt mosiBurach BosMozkHOCTD
PETHCTPALIMH HMITyAbCOB B HEPBHBIX BOAOKHAX H HEPBHbIX
kaetkax. Ha 310 6b1AM HampaBAeHbI ycHAMSL B HCIIOAB30-
BaHMM KOMOMHAIIMH TIOTPY?KEHHbIX B MOSI' CTHMYAHPYIO-
IMX M OTBOASIIMX BAEKTPOAOB C TPHUMEHEHHEM
CTepPeOTaKCHYeCKOH TexXHHKH. | lepBbIMM, KTO 3aHsACA
M3y4eHHEM BHYTPHKAETOYHbIX IOTEHIIHAAOB,
I A. Baprausu u T. I'l. Illragep. Ona nepsoii us Hac

VuacreoBana

3aTeM,

HAHU KHBOTHBDIX.

CTaAH
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3allMTHAA JOKTOPCKYIO auccepTaimio B cepeaune 1960-x
rozos. B 1966 roay crara zoxropom Hayk .

3a aecaruretne ¢ 1950 zo 1960 roza, 6aarozaps
HOBOMY HHCTPYMEHTAAbHOMY TOAXOZMY, SKCIIepUMEH-
TaAbHO 060raTHAOCh TAQBHOE HAllpaBAEHHE B U3YYeHHH
3BOAIOLIMOHHOTO Pa3BUTHUS PETYASTOPHBIX (DYHKIIHH
FOAOBHOTO MO3ra C OCOObIM AKIIEHTOM Ha (YHKIIHH
AbIXaHHS W CePAEYHO-COCYAMCTOH
[ ToroAuuACS: 9BOAIOLIMOHHDIH P51zl OZOMBITHDIX 2KMBOT-
HbIX, BO3POCAO KOAMYECTBO METOAHYECKUX IPUEMOB.
Bckope Zmurpuit Anzpeesuu omy6aukoBaa MoHorpa-
¢uio [3], rae BHepBble MOCTAaBHA BOIPOC O CO3ZAHHH
HOBOrO HAy4YHOTO HANpPaBAEHHS — 3DKOAOTHYECKOH
(PMBHOAOTHH YeAOBeKa, B HHTEpEeCax 3J0POBbIX U 6OAb-
HbIX AIOZEeH.

AnonoreTbl TpPagUIMOHHON (PUSHOAOTHH YIIpEKAAH
ero B «GHOAOTMBALIMM YeAOBEKa», CUMTas, 4TO BCe
BOTIPOCHI O BAMSTHMM CP€/Ibl Ha OPraHU3M TIPHMEHHTEAb-
HO K 4eAOBEKy ZOAKHbI cBoAMTbCsi K ruruene. Oznaxo
nosaHee, yxe nocae konumnol Jmutpus Angpeesuda,
PEe3YAbTaThl HCCAEIOBAHHH HeAOBEKa, TPOZOAZKABIIMXCS
B 9TOM HallpaBAEHHH HCCAEJOBAHHH, yOeZHAH HAydHYIO
O6IIeCTBEHHOCTb B MHOTO3HAYHOM TIPHAOKEHHH JJaHHOTO
MOHATHS. JTO y6eAUTEABHO TTOKA3aHO B KOAAEKTUBHOH
moHorpaduu noz pezaxuuer E. A. Kopuesoit [1].

[1Iro Bpems, u mensauch «Bpemena». Hacrymira
1Opa «IIOTENAEHHUs», OOYCAOBAEHHAs! MOAUTHYECKHMH
COBBITUSMHU B CTpaHe. JTO 3aMETHO CKa3aA0Ch Ha o61ie-
CTBEHHbIX HACTPOEHHUsX, B OCOOEHHOCTH B AHTepaType
u Hayke. B coBeTckoM obliecTBe MPOMCXOAMAM H3MeEHe-
HUsI, CTIOCOGCTBOBABIIME YCIIEIIHOMY Pa3BHTHIO HAyKH.
[lepsas noroBuna 1960-x rogos 6pira oTMeyeHa 1IeABIM
PSIZIOM COOBITHH, 3HAMEHYIOIIMX MOAbeM AaboOpaTopuH,
TOBBIIIEHHE METOZMYECKOTO YPOBHs HCCAeJOBAHMH
U npodeccHoHaAbHbI pocT cotpyanukoB. Cocrosamch
3HaYUMble A HAYKH [yOGAMKAallMHM, OTKPbITHE
E. A. Kopuepoii B 06AacTu LIEHTpaAbHOH PeryASLIMH
MUMMYHHbIX peaKLMH, MOATOTOBKA HECKOABKUX JIOKTOp-
CKHX JIMCCePTALMH. YCHAMAACD CBSI3b C HAYYHBIMU Aa60-
paTopUsMH B HAIleH CTpaHe W 3a TpaHMIEH. JToMy
COTyTCTBOBAAM H3MEHEHHs! O6CTaHOBKH B CTpaHe, Cero-
JHs MMeHyeMble «XPYIIIeBCKOH» OTTEIEeAbIO.

B 1962 roay /I. A. Buprokosa us6paru zeficrBuTeb-
ubv ureHom AMH CCCP. Mpi, 6amzxaiimee ero okpy-
’KeHHe, OTO3BAAHCh TPAAHMIIMOHHDBIM «KAIyCTHUKOM> .
Ozanaxo Bckope Jmurpuit Anzpeesid nepeHec TsxKeAbIi
HHPAPKT MHOKApAa, KOTOPDbIH, KOHEYHO B36yZ0ParkKuA
Bech KoarektuB. B MucruTyTe yaxe 3arosapusasu o mpe-
emuuke. Ho on cHoBa «cran k pyato» 6aarogapst 3ab6otam
meaukos, Hunbl Pobeproubt u corpyaunukos. Koneuno,
Jvurpuii Anzpeeud 3a60THACSH, 9TOOBI 0 HAIMX Pabo-
Tax 3HaAH, M, TA@BHOE, YTOObI Mbl HE OCTaHABAUBAAHCD
na zocruraytom. OH He NPOCTO OXOTHO pasperan

CHCTEMBI.

XOZUTb U €3JUTb B JpPyrHe AaGOPaTOPHH, a HaIpPOTHB,
HacTauBaA Ha 3HaKOMCTBe ¢ ux paboroit. /la 1 Ham peko-
MEH/IOBaA He OTKasbIBaTb B KOHCYAbTALMSX U OOyHeHHH
TOMY, B 4€M MblI T10/IHATOPEAH CaMH. JTO GBIAO H HHTe-
pecHo, 1 noyunTeAbHo. lak, [. A. Bapransny on nosso-
AuA cbeszuth B Kues k akazemuxy [1. I Kocrioky ans
OCBOEHHs] TEXHHKH H3y4eHHs HeHpO(]H3HONOTHIECKHX
npoueccos Ha yposHe kaetku. Keraru, 8 AMH CCCP
TOZKE CTaAH MOOIIPSATH TaKHe MOe3AKH, Aaze K 3apybes-
HbIM yYeHbIM.

Puc. 3. Corpyanuxu nosapasasior . A. Bupiokos ¢ ns6panuem
B aeiicteureabnble urenbt AMH CCCP. Caesa nanpaso: T. [Laagep, T.
Baunkosa, M. flkosaesa, B. Kaumosa, A. TTupoxkosa, E. [1leseabko.

Aenunrpaz, Mockosckuii Boksan, 8 qesparsa 1962 roza.

[lepsoii us wac xomamauposaru 1. I'l. Illaagpep
B 1. [leu (Benrpus) x ussecrHomy Helipogusnorory
akagemuxky Kaabmany Awmmaxy (1908-1982). [Torom
B 1961 roay noexara u s1 aas nocemenust Aabopartopuit
u Kadeap gusuororuu B Dyzanenrre, [ leue, Je6penene.
OuanospemMeHHO €O MHOH Ha MHKPOGHOAOTHYECKHE
Kageapbl TeX ke YHUBEPCHTETOB ObIA KOMaHAMPOBaH
C. A. Anaroauii. Hame npu6nrrue 8 Byganemr copna-
ro ¢ noretom FO. A. larapuna B xocmoc. Ha apyroit
ZeHb 51 y6eauAach, 4TO COObITHE 3TO BOIIAO B HCTOPHIO
BCeX HApOZOB. Y:Ke YTPOM, Y TOCTHHHIIbI, MEHs 3aXBaTUA
TIOTOK CTUXMHHOH /IEMOHCTPAIIMHU KHTeAeH M MHOTOYHC-
AEHHBIX TIPHE3:KHX M3 Pas3HbIX CTPaH, B OCHOBHOM y4a-
IIMXCS YHMBEpPCHTETa, Kyla s GblAa KOMaHAMPOBAHA.
Ha KaeZpy HOPMAABHOH (PUBHOAOTHH MEAHULIMHCKOIO
(aKyAbTeTa s TI0TIaAa AHMIIb HECKOABKO 4acOB CITYCTSI.
Bce pa6orasume Ha kaeape cobparuch BOKPYT TeAEBU-
30pa, nokasbisasuiero camoro FOpus [arapuna u muoro-
yncaennble gemonctpauuu B Mockse. Mens nosapas-
AIAM C 3THMH COOBITHAMH TI0 TIPUHAAAEXKHOCTH
k Coserckomy Corosy.

B. B. I'lereauna Bckope nobwisara B IZlP arsa sHa-
KoMcTBa ¢ paboroit  (usmororoB  MucruryTa
KOPTHKO-BHCLIEPAABHOH TIAaTOAOTMHM M TEPariii B MeZH-
nuHckoM neHtpe B Depaun-Dyxe. Ilocerusumit mam



MEAWUMHCKUM AKAZEMHUYECKHIA iKYPHAA, 2014 ., TOM 14, Ne 4 13

oTaer ¢ orBeTHbIM BusuToM zgoktop Credan
Muxaiirosnu Huukos, saBegosaBmmii aa6opatopueit
(PUBHOAOTMH B YTIOMSIHYTOM HHCTUTYTE, MO3HAKOMHUB-
IIUCh C MOMMH pabOTaMH, MPUTAACHA MeHsl B Depaun-
Byx A1 coBMecTHbIX HccAeI0BaHHE C LIEABIO H3yHeHHs
naToreHesa TMIIEPTOHMYECKOH GOAE3HM Ha IKCIIEpHMEH-
TAAbHBIX MOZEASX PasHbIX (OPM apTepHAAbHOH THIIep-
tensuu. B AMH CCCP oz06puau ato npearozkenue
U 3aKAIOUMAM Zorosop o cotpyanudecte ¢ AH [Z]P
B Depaune. Harm co C. Huukosbiv Bzaumuble noesaxu
o o6meny npogorxaruch ¢ 1964 no 1969 roz srrorb
10 moero nepexoga B Jenunrpaackuit HUM skenepru-
3bI TPYZOCTIOCOGHOCTH M OPraHU3ALMU TPYZlA HHBAAH/IOB.

B 1964 roay /Imutpuit Auapeesud u cam nobbisar
B Depaun-Byxe. B nosi6pe ero u mens (kak yxe pexo-
MEH/IOBAHHYIO ISl COBMECTHOH paboThl) KOMaHAHPOBa-
Au Ha Mezk ryHaposiHbIii CHMIIO3HYM MO KOPTHKO-BHCLIE-
paAbHOH (pusHororuu u marororuu B Depaune ([Z1P).
B cocras geaeraupu or CCCP Bomau Takue yuenble,
Kak akazemuk, npodeccop Biraaummp Huxoraesnu
Yepuurosckuit (1907-1981), npogeccop Ispac
Acparosuu  Acpatan, npogeccop  Anexcanap
Anexcanaposua Bonoxos (1903-?). Tema moero
ZI0KAa/1a 6blAa CBsI3aHA C U3YdEHHeM ITIPOLIECCOB BBOAIO-
MM TOHHMYECKOH (DYHKUIHH OAyKZAIOIIHX HEPBOB.
[ Toesaxa couetarach ¢ nocemenuem Jpesgena (on 6b1a
elle B pyHHaX) M TraAepeH, yxke IepeMeleHHOH IOCAe
BpemenHo# sxcrosuimu B Mockse. B konie cummosuy-
Ma YYacCTHUKH ObIAM [pHTAQIleHbl Ha IpHEM
y Ilpesugenra AH B Bepaune. Bce 6piau npusarho
yauBAenbl, koraa Jlmutpuit Anzpeesuu moa araozguc-
MEHTbI M YABIOKH TPHCYTCTBYIOIIHX CITEA HECKOABKO
TIeCeH JIOHCKMX Ka3aKoB.

ZJl. A. Duproko kak pykoBoauTerb M Booblue Kak
YeAOBEK ObIA OYEHb MATOK B OOINEHHH C AIOZbMH,
HO o4eHb TBepZ B cBoMX (aZeKBaTHbIX) pemreHusx. Fro,
Kak aupextopa KlucTuTyTa, Hepeako ympekaau, uToO,
TIOAB3YSICh «CBOEH BAACTbIO», OH PACITHPHA COOCTBEHHbIH
Hay4HbIi KoarekTuB ¢ 12-15 yerosexk z0 40 ¢ AvmHuM.
Ozanaxo coBepIIEHHO O4EBHHO, YTO C FOZAMH YBEAHHHBA-
Aach He TOAbKO YHCAEHHOCTb KOAAEKTHBA, HO U TEMIIbI €10
npoeccronaabHoro pocta. | laparreabno, B Hory co Bpe-
MeHeM, pacIIMpsiAcs MeToauyeckuil apceHaA. Cruab
pa6otbr Jmutpust Anzpeesrya Kak pyKOBOJHTEAS] OCHO-
BbIBAACS He Ha IOJIaBAEHHH KaKHX-AM6O TepeMeH,
a Haob60POT, Ha BCSYECKOM TOOIPEHHH HHHIIHATHBDI.
ZloBepsisi aBTOpy, OH HUKOIZA He MPENSTCTBOBAA CaMoO-
CTOSITEABHOMY BbIOOPY TeMbl M IIEAH HCCACJIOBAHHS, He
MOZIaBASIA TIPOTPAMMY HCCAEZIOBAHHSI UAH ee MeTO/He-
CKYIO COCTaBASIIOIIYIO, €CAH OHH COOTBETCTBOBAAH COBpE-
MEHHOMY YPOBHIO PasBHTHs HAayKH.

CooTBeTcTBHE TEXHHYIECKOTO O6eCTIeYeHH s 3a/lyMaHHOMH
H/lee UCCAEIOBAHHST CTAAO €[Ba AU He TAABHBIM YCAOBHEM

ee BOIAOLIEHHs. BeayluM KOMMOHEHTOM Hay4HOTO
TIOMCKA CTaAa dAEKTPO(PHUBHOAOTHS KaK MeToz, obecriedu-
BaBIIMH MAaKCHMaAbHYI0 OGbEKTHBH3ALMIO MOAYYEHHBIX
pe3yAbTaTOB U  BbIOOpP HH(pOpMaLIHH.
PomanTtyka onmcaTeAbHOH (POPMbI HAy4YHbBIX HCCAEZOBA-
HUH YCTYIIaAa MECTO IIParMaTHKE TOYHBIX PACYETOB, OLEH-
Ke KOAHYeCTBEHHDbIX XapaKTePHCTHK U3y4aeMOoro sIBA€HH,
BHEZIPEHHIO HOBbIX TEPMHHOB, TIOIbITKaM MPOHUKHOBEHHS
B MHKPOMHP (PUBHOAOTHYECKHX MEXaHHU3MOB.

HCTOYHHKa

>

Puc. 4. Tpaauponnbii 06MeH MHEHHAMU B KOPHAOPE OTZEAA

CpaBHUTeAbHO (pusHororuu u marororuv. Caesa Hampaso:
H. H. Bacunesckuii, . A. Buprokos, T. Baunkosa, B. [Tereauna,
B. Kaumosa-Yepracosa, O. B. Borganos. NAenunrpaz,
5 nosbpa 1963 roga.

OTo mnoABeAO0 K HEOOXOAMMOCTH MPHMEHEHHs He
TOABKO MaTeMaTHYECKOH 06pabOTKH U OLIEHKE PE3YAbTA-
TOB, HO M K ABTOMAaTH3AaLMH BCErO 3KCIEePHMEHTa
Ha OCHOBE HCIIOAb3OBAHHSI IAEKTPOHHO-BBIYHCAHTEAD-
HbIX MaIllMH NepBOro nokoAeHusi. Bo BTopoii nonoBune
1960-x rozoB Mbi y:e 6bIAK FOTOBbI K HCIIOAb30BAHHIO
nepconarbubix IBM  (xommbrorepos). Hazo mnpu-
3HaTb, YTO B pEAAM3ALMH STHX MOAXOAOB OOABIIYIO
POAb CbIIPAA CTapIIMHA HAyYHbIH COTPYAHHK, AOKTOP
meauuuHckux Hayk Hwukonait Hukoraesuu Bacu-
A€BCKHH, K TOMy BpeMeHH MOObIBaBLIMH B psifie KPyTl-
HbIX AabopaTopuii Ha 3anaze. JlobuBasich ocHaleHus
TEXHHKOH JASl PETHCTPALUU IAEKTPO(PUIHOAOTHYECKUX
TIOTEHIIMAAOB C JaAbHeHIel MaTeMaTHYeCKoH 06paboT-
KOH, OH 06€eCIeYuA HaM BOBMO2KHOCTb HE TOABKO MOAY-
YUTb HOBbIE (PAKTbI, HO M TIPEJACTABHTb HX HEOKH/AH-
Hble HHTEPIIPETalH.

Koneuno, nogo6uas pabora craHoBUAACh HEBO3MOzK-
HoH 6e3 yyacTus uHzseHnepoB. Harr koarexTus nipu rops-
yeit nogzepxke Jmutpust AnapeeBrya cTan MOMOAHSATD-
C51 COTPYZIHUKAMHU C BbICHIMM TeXHHYECKHM 06pa3soBaHH-
em. Boxkpyr Jmurpua Amnzpeesnua croxmrach «ero
BTOpas cembsi». Ccop Mexy coTpyAHMKaMM OH He Tep-
ner. KoarekTuB oTzera xopomio 3HaA ero HekoTOpble
0COGEHHOCTH, M PAaClOAOZKEHHEe ObIAO B3aHMHBIM.
Pabora oTzeAa YZAOBAETBOPSIAA BbIILECTOSIIIHE PYKOBO-
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AsIIMe OopraHbl, M, Kak KasaAocb camoro /Jlmurpus
Amngpeesuua.

Ogzanako aerko au emy xxuroch? OH Beerza aep:an
cebs1 B pyKax, zaze ecAu 3To 6b1r0 HerpocTo. Ero Bbipy-
YaA «30A0TOH 3arac» CKAOHHOCTH K IIyTKaM U KOHTAaKTaM
C AIOZIbMH, CKAOHHBIM K 1omopy. OH Bcerzja HeHaBsI3UHMBO
yMeA MOJAEAUTbCS HOBOCTSIMH M BbI3BaTb J06PYIO OTBET-
Hy10 peakuuio. Firo 60raTbiit BHyTpeHHHH MHP OIIyIIAA-
cs1 Bo MHorux nposiBaenusx. Kax u B Boponexxe, xorza
MBI eI1le COBCEM JIeBYOHKAMHU OKPY2KaAU €r0, OH MOT BT
OCTAaHOBHUTbCS Ha YAHLIE M HadyaTb ZIeKAAMHPOBATb CTHXH
Troruea nau Meta. Zauacryro, nporyauBasich Mo AAUH-
HOMY KOPMZOPY OTAEAd, OH B CAy4ae «IAETHYECKOI0»
HaCTPOEHHs] MOT 3aTOBOPHUTD O YEM-TO, He OTHOCSILIUMCS
k pa6ore. On 6bIcTpo «06pacTar» TOATIOH BbIXOAMBIIMX
K HeMmy coTpyauukoB. |loazpasnuBas Hac, BbIsbiBaA
Ha BeceAblH Crop HAHM Ha oTroBeab. K1 ecan 6bin Becea,
KOHTAaKTeH B XO/I¢ IIyTOK, 3HAYUT, 6bIA B COCTOSIHUH pac-
KOBaHHOCTH, HempuHy2saeHHocTH. FlHoraa 6bia rpycren,
TOrZa HameBaA OTPbIBKH M3 OIepbl «XOBaHIIMHA»
M. Mycoprckoro: «[losnaemn Tb1, kHszse, omany
¥ AMIIEHDbA...». B3abIXan U YTBEPAHTEABHO ZOOGaBASIA:
«Cyapba Tak pemmaa»,— 3TO M3 CLEHbl TaZaHbs
Mapgbr.

B sacroabe 3ameBaa MecHIO ZOHCKHX Ka3aKoB.
l_lpeﬂ,MeTOM TaKUX COOPOB ObIAM JHU POKJAEHUST HAU
ycnenHble 3amuThl auccepraimi. OH He OTKasbiBaAcs,
Kak ¥ Kora-To B BopoHexse, oT mpuriameHuii Bcrpe-
TUTbCS B OMalllHeil 06CTaHOBKe, HATpUMep, 10 MOBOZY
poxszenust pebenka. B atom cayuae obsizaTeabHO mpuHO-
cun wrpymky. locrenpunmerso Jmurpua Amnapeesrua
u Hunpl PobeproBubl pacnpocrpaHsiroch Ha MHOTHX.
B ux aome nepeako moxHO 6bir0 BuzeTb Brazummpa
Anppeesrua Aamasosa (1931-2001), xoropbiii ero
AEYMA TIO TIOBOZY MH(APKTa MHOKapAa B KAMHHKe 1-rO
J\eHMHrpaZcKOro MeAMIIMHCKOrO HMHCTHTYTa HM. aKaz.
. I'l. I'lasroBa. M3 Mocksbr gacto naBeapisarcst yBa-
2KaeMblil U Ao6uMbiH yuenuk u apyr |lerp Kysbmuuy
Hcaxos (19202 -2008). Kax Bbisicauroch oTHOCHTeADL-
HO HeJaBHO, AaypeaT locyzapcTBeHHOH MpeMuM, JOKTOp
meanuuHckux Hayk [ [. K. Mcakos goarue rognt pa6oraa
B OTpsiZie TIOATOTOBKU KOCMOHABTOB KaK Bpad-(DH3HOAOT.

O nA0Z0TBOPHOH EATEABHOCTH M MHOTHX YeAOBeye-
ckux gocrounctBax Jmurpus Augpeesuya g0cTaTodHO
noAHo u spko Hammcara E. A. Kopuesa B ynomsmyToit
BbIlte KHure. S1 xoTeaa 6bI ele BCTIOMHUTD O HEKOTOPBIX
y2e 3abbIThIX (aKTaX M BbIPA3UTb CBOU CY2KZEHMs
0 «mmede» (Kak Mbl €ro HasblBaAM 3a04HO) U Y4YHTeAe,
KOTOpbIA CBOMM TOBEZIEHHEM HEHApPOYUTO BOCIHTBHIBAA
B HAac OTHOIIEHHEe K HayKe, K »KM3HH, K CleAoBeky.
Ocobenno [opax€<aAa ero HesAOOUBOCTb. Bean 6b1au co
CTOPOHDBI HEKOTOPbIX AMII BbICKAa3bIBaHUA M TMOCTYIIKH,
KOTOpbIE BCAKHI Ha €ro MeCTe «OTbITpaA» Obl B CTHAE

obuguuka. Y Hero Bce 6bIAO MO-ZAPYTOMY, NO-CBOEMY.
Hanpumep, passe momHO 6bIA0 CTepreTb HaCMEIKY
npogeccopa  IJpasma  lpuroppeBuua  Bamypo
(1907-1967), xoropbiii, cmesch, cKasaA ¢ TPHOYHbI
60abioro cosernanust: «IVIbl ToAbKO uTO 3acAymanu
,OXOTHHYbH paccKasbl DuprokoBa». JTo Kacaroch
TMIPHEMOB, /I0OKA3bIBAIOIIMX 3HAYEHHE 3KOAOTHYECKOH
agexBaTtHocTH curHaroB. A Beap . [T Bauypo 6b1r0
HEBeJOMO, YTO MOAOOHbIE CHUIHAAbI ZEeHCTBHUTEAbHO
HMEIOT MeCTO B IIPUPO/Ie KaK CIOCO6bI 06IEeHHUs X KHBOT-
wbix. /Jmutpuit AnzpeeBHMu He TOABKO INPOMOAYAA,
HO UM Yepes HEKOTOpOe BPeMsl, KOIZa HACMEIIHHK OKa-
sancst 6e3 paboTbl, MPUHAA ero K HaMm B oraeA. Mei
TIOYTH BCE Y HEro OGbIAM TaK MAH MHaue AIOOGMMbIMM, OH
HUKOro 0co60 He Bbigersia. Ho ecam kro-To cam
3asBASIA O CBOEH HE3aMEHHMOCTH, OH 3TOTO He MPOIIaA.
Ouzna BechbMa ycrienHasi COTPyIHHIIA THCbMEHHO 3asIBU -
Aa, 4TO yizeT ¢ pabotbl, ecan Jmurpuit Angpeesuy ne
BbIMOAHUT ee Tpebosanue. OH cpasy :ke moamucan ee
3asiBAEHHE 06 yXOZie U He OTMEHHA CBOETO pEIleHHMs,
CKOABKO OHa HM IpOCHAa O Tnpomenud. Jlmurpuit
Anapeesny HUKOIZIA He yrOBapHBaA, ECAH KTO-TO OTKa-
3bIBAACS BBIOAHUTb €ro NPOChOy UAM 3aZlaHHeE.

O ero nopsZIOMHOCTH CBUAETEABCTBYET MHOTO (DaKTOB,
0CO6EHHO B YaCTH YeAOBEYeCKHMX OTHOLIEHHH H ITOCTYIIKOB.
On TsKeA0 TIepeHec TTOCAeZICTBHS Pa3PyIIUTEAbHOH, YHH-
»KaBIlleH OCTOMHCTBO MOAMTHKH, KaCalOIIEHCs] TeHEeTHKH.
Bamskuit k /. H. Haconoy npogeccop Baagummup
Axosaesuy Arexcanzpos (1906-1998) muoro ret crry-
crs, BcromuHasi nipoucxoaubiiee [4] u pacckasbiBasi 06
ycriexax BospozuBiuerocsi Mucruryra mwurororum, moa-
yepkHyA HerpuyactHocTb /. A. DBuprokosa k Auksuza-
uu ux otaeaa B I9M. Xora nonoasHosenust 06BUHHTD
€ro ObIAM.

Tem ue Menee, kak HM TOpPECTHO BCIIOMHHATD,
Jmutpuit Anapeesuu mo HacrosHuio cbinte (ckopee
BCEro TMapTHHHBIX OPraHOB) BbIHYXKAEH ObIA HHOTAA
BBICTYTIaTb TUChMEHHO H YCTHO, C IPUBEZIEHUEM TOAUTH-
YeCKHX apryMeHTOB B zyxe Bpemenn. OH oueHb cTpazan
OT TakOH HEeOGXOJAUMOCTH, CTPAZAAO €ro 3/0pPOBbE.
Ocobenno 3To KacaroCh ero MyGAUYHON KPUTHKH aKaze-
muka A. A. Op6beru. K cuacrbio, y:xe B ssuBape 1956
roZa Ha 6ase aKaZeMH4ECKOH IPyIIbl, a 3aTeM Aabopa-
topun A. A. Opbean 6bir cosgan Mucruryr ssoaro-
1oHHOH pusHororuu u 6uoxumuu um. . M. Ceuenosa
AH CCCP, rae Neon A6raposuy crar AHPEKTOPOM.
Tyaa ymam HeckoAbKO HaNIMX COTPYAHHMKOB BO TAaBe
¢ npoeccopom A. M. Kapamsrom.

Boian u apyrue neroskoctu Jmurpus Aunzpeesuua
M3-3a HHMIIMATHB cO cTopoHbl BaacTell. Ho yzxe Bo BTO-
poii noroure 1960-x roz0B 0H OTKPBITO HaYaA MPOTH-
BUTbCS HeCBoeBpeMeHHbIM (B pabouee BpeMsi) BbI30BaM
B TOPKOM TAapTUM, OGDBSCHS CBOU OTKa3bl «SBUTHCS»
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TeM, YTO OH He TOAbKO KOMMYHHCT, HO €Ilie U COTPYAHUK
6OABIIOrO yupeKAeHus], Iae 06s13aH paboTaTh.

Jmutpuit Anspeeuu Kak YeAOBeK M ydeHbIH 6bln
ZIOCTaTOYHO PA3HOCTOPOHHHM M  CIIPABEAAUBDIM.
Ocobenno xoueTcss OTMETHTb OTCYTCTBHE [I€CIIOTH3Ma
U HEHa30MAMBOCTb B OOYYE€HHMH MAAJIIHX 4eMy-AHOO,
0coby10 crIocoGHOCTb MOZAaBATh HeH HAMEKaMH, YBaXKH-
TeAbHOE OTHOILIEHHE K aBTOPCTBY MOAOZbIX TIEPBOOTKPbI-
Barereit. Ouenb 6epexxno Jmutpuit Augpeesuy oTHO-
CHUACA K Halllel HMHIMBHAYAAbHOCTH H He IepeHOCHA
«3aMaxoB» Ha MaCTHTOCTb. Bce MOMHAT ero ymeHue
TIOXBAAHTb HE OTKPBITbIM TEKCTOM, @ CAOBAMH: «a Thl He
Zypa» HUAU «a 9TO MOMKHO BKAIOYHTb B TEKCT MOEro
BBICTYTIAEHHS». YMEA TeIAO U MATKO IMOAJEpzKaTb CAO-
BOM, ZieficTBHeM, BoTpekH obruectBenHoMy cyay. VHoro
pas /eMOHCTPHPOBAaA OH 6OeccTpallde, IpPHUAAIIas
Ha paboTy OTPUHYTHIX MO MOAMTHYECKUM MOTHBAM y4e-
ubix. Kaxercsi, 4To B OCHOBHOM MHe yaaAOCh TIpH-
OTKPBITb COBOKYITHOCTb €r0 MOAOZKHTEAbHbIX KadecTB,
TIPOSIBASIBILIMXCSL B pasHble BpeMeHa B HayKe, Ha PyKOBO-
Jsier paboTe U B KU3HH.

Bbiro 661 yrymennem He pacckasaTb O TOM, Kak OH
BbicTynaA nepeg, ayautopueit. Co cTyzeHuecKHx AeT Mbl
YaCcTO MPUCYTCTBOBAAM HA MHOTHX €ro BbICTYIIAEHMSIX
Tiepe/i pasHbIMM ayAHTOPHUSIMH, Yepras U3 HUX He TOAb-
KO YMEHHMe H OTIbIT 110 HX CyTH, HO H MaHepy Zep:KaTbCs
Ha TpubyHe U raBHOE — TOBOPHTb, HUKOIZA HE YUTATh
no 6ymazkke. Fro BbicTynaenus mepes ayautopueit
M caM MpOLecC TPe/ICe/laTeAbCKOTO BeJIeH s 3acesiaHusl
BCerZa MOAKYNAaAM. XOTEAOCh B3TOMY HAyYHTbCS.
Hanpumep, xax npeacezarern Yaenoro cosera BI'MH
u 19M omn Bcerza oxpaHaA ZOKAaZYHKa OT PEIIAHK M3
3aAa, 0653bIBaA AUCKYTHPYIOIIMX TOBOPUTb HEMPOJOA-
»KMTEADHO U KOHKPETHO. .-3ace/laHHsl yYeHbIX COBETOB
BCerza MPOXOJAUAH 4eTKo, 6e3 sarsikek. Kak onmonent
npu samure aucceptauuu Jmutpuit Anzpeesuy cBoe
MHEHHMe TOzKe U3AaraA KpaTko M sICHO, He 3aZlaBast /10~
BHTBIX BOIPOCOB, HO U He pacxBaiuBas Ha 100%. Mue
OuYeHb HPaBHAACh CBOOOZA €ro pedH, Jaxe B TPYAHO-
HIPOUBHOCHMBIX M C TPYZAOM BOCIIPHHMMAeMbIX CAOBaX
HAHM ()pasax, ero yeTKasi, ClIOKOHHasl, 6e3 HazKHUMa pedb.

Kaxk npaBuro, o roBopua cBo60ZHO, AerKo onepHpyst
HAAIOCTPATHBHBIM MaTepuaioM. J\UIIb oguH pas 51 6bira
CBH/IETEAEM €ro He TOTOBHOCTH K «BOABHOMY» BbICTYTI-
Aenmo. Ha ozgmoii ms xoudepenmuii 1951 roza
B Mockse,
ZJl. A. BupiokoB BCTYNHA B MOAEMHKY C aKaJeMHKOM
AMH CCCP A. I. Hsauosbim-Cmorenckum
(1895-1982) u He cmor oTCTOATb CBOIO TOUKY 3peHHs
Ha poab yuenusi M. I'1. [ laBroBa B Meanumnckux naykax.
Bb1ro ouenb 60AbHO BHZETD IPOUTPHIIT Y4HTeAs B Kpac-
HOpPEYHH U yOeJUTEAbHOCTH JOBO/IOB. O6b1uno 3TOTO HE
66100, Jmurpuit AnzpeeBud rosopua cBo60AHO, IPOCTO

OTTOAOCKE «OODbEJUHEHHOH CECCHH»,

u y6€llI/IT€J\bHO. I/ICKJ\IO'-ICHI/IC COCTaBASAAH JOKAAQZbI,
cozeprKkaBIIHEe IAEMEHTbl O(QPUIUHAABHOIO, 3aKa3HOIOo.
Toma OH HETIPEMEHHO YHUTaA CBO€ BDbICTYIIAE€HHUE.

Puc. 5. Hanpsxennas pa6oral /l. A. Bupioko usyuaer ouepeamyro kau-

JIMAATCKYIO ZMCCEPTALUIO 3a McbMenHbiM crorom npunna A. [T Oabaen-
6yprekoro us Kapeabckoit 6epesbi (Hbie B cobpanuu Exarepunnumckoro

aBopua B T. [ [ymkun). Aenunrpaz, aexkabpb 1963 roza.

[Tocae nepenecennoro B 1962 roay ungapkra muo-
kapza JImurpuio Anapeesudy Tpe6oBarOCh peryasipHOe
MeJMLIHHCKOE 06CAeZI0BAHHE H AeYeHHE, HO OH BCAYECKH
5TO UTHOPHPOBAA. Y:ke 6bIAO 3aMETHO, UTO ezKe/JHEBHbIE
noxozbl Ha PabOTy CTaAM MeJAeHHEe U TsKeAee.
Ha yrosopbt Huubt Po6epToBubl cokparutsh Harpysku
OH He TOJZaBaACH.

K kony 1968 roza npusnaku HeszopoBbsi ycHAH-
aucb. Ham on nukorza me :xarosarcs. 6 u 7 susaps
1969 roza ero cocrosiue yXyamMAOCh, HO OT BbI3OBa
Bpaua /Imutpuit Anzpeesua oTkasaacs, a 8 suBaps ero
He CTano. |ak 3aKOHYMACA 2KHUBHEHHbIH IMyTb STOrO
60AbIIOr0 Y4yeHoro.

Buesannas konuuna Jmurpus Aunapeesuua B sinpa-
pe 1969 roza 6bira 6oabiol mMoTepedl AAd Hayku,
¥ OTZeAa B YAaCTHOCTH, AMYHBIM TOPEM TIOYTH JAAA Kas-
aoro cotpyauuka. Bmecro Jmutpus Anapeesuda pyko-
BOJUTEAEM OTZEAA GbIA Ha3HAYEH JOKTOP MEJULIMHCKUX
nayk H. H. Bacuaesckuii.

Becnoit 1970 roga oraen pacopmupoBaru, opuiy-
aAbHO — BBH/Iy MHOTOYMCAGHHOCTH Hay4HbIX COTPYHH-
KOB, B TOM 4HCA€ JOKTOpoB Hayk. Kmero cmeroctb
HanvcaTh, YTO HE3aBHUCHMO OT 3TOH OCHOBHOH (hOPMy-
AMPOBKH JASl YBOAbHEHHs ( «HECOOTBETCTBHE» ) M Jpa-
MaTHYHOCTH TOCAEZOBABUIMX COObITHH C OTYHCAEHHEM
COTPYAHUKOB MPH YYacTHH
. A. Buprokos ocraBun Mucruryry B Hacreactso
COAMZIHOE HYMCAO HAyYHbIX /JOCTH2KEHMH, MOAYy4eHHbIX
TIPH TTOMOIIIH GOABIIOrO KOAAEKTHBA, B TOM YHCAE C y4a-
CTHEM «HE COOTBETCTBYIOIIHX» JOAKHOCTH COTPYAHH-
KOB, /IOCTaTOYHO 3pPEAbIX KaK 110 CTazKy paboTbl, Tak

«MECTHOI'O KOMHTETa»,
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¥ 10 Hay4yHbIM gocTizkeHuaMm. He ommubych, ecau
Z06aBAI0, YTO COBBITHE 3TO CTAaAO TOTepel AAA OTAeAa
B 6yayleM ero cymecrBoBaHuH. HekoTopble yBoreH-
Hbl€ CTOAKHYAUCh C 6OABIITUMHU TPYAHOCTSIMH TIPH TPYA0-
YCTPOUCTBE.

ZJleicTBUTEABHO, K MOMEHTY 3THX COOBITHH OTZAEA
CTaA OTHOCHTEABHO MHOTOYHCAEHHBIM, HO 6€371eAbHHKOB
He 6bir0. |lpu6aBHAOCH HECKOABKO COTPYAHHKOB
C MH:KEHEpPHO-TeXHUYeCKHM obpasoBanreM. K ux uucay
npunaarexkut Huxorali Bopucosua Cysopos (p.
1940), xortopbiii 3a MHOrHe oAbl PabOThI CTAA BHAaYaAe
KaHAMZATOM OGHOAOTHYECKHX HayK, a 3aTeM 3alllMTHA
M JIOKTOPCKYIO aMccepTaliio. B Hacrosimee Bpemst oH
BOSTAABASIET OZIHY M3 AaBOPATOPHE OT/eAd SKOAOTHYE-
ckoii Qusuororuu. Eme npu xusuu Jmurpus
Anapeerya 3aBeaylOIUM OTAEAOM (DPUSHOAOTHH HM.
. I'l. T'laBrosa crar I. A. Baprausan, nocae samute
NOKTOPCKOH  AMCCepTallMM  TyAa ke  IlepemieA
H. M. fkosres. Yexan saBezosaTh kageapoi Hop-
MaAbHOH (PU3HOAOTHH XapbKOBCKOTO MEMIIHHCKOTO
unacturyta . [1. Beasies. [lepemenr B otaer obmeit
natororuu la66as Bakkapuesna Ab6ayarun. [locae
konuunb! Jmurpuii Anspeesrda ¢ rpynnoit cotpyaHu-
koB (. K. Ilxunex, M. I'l. Llserrosa, acrupant
B. M. Kiumenxko) B TOoT ke oTZer meperira
E. A. Kopuesa. 3oa Apaparosua AnrekcansH okasa-
AaCb B OTZeAe HeHPO(PUSHOAOTHH, a MPHU CO3JaHHH
(1990) Hucruryra mosra PAH (ubme — wum.
H. I'l. Bexrepesoii) crara ero ydeHbiM cexpeTapeM.

B pasuble rogpr koarexTus otzera coctosia us 15-30
Hay4HbIX COTPYZIHHKOB M CTaplIMX AabopaHToB. B komue
»xusnn Jvurpua AnzpeeBnya cpeay Hux 6b1A0 7 ZOKTO-
pos nayk: O. B. Dorzanos, I. A. Baprausn,
H. H. Bacunerckuii, . I'l. Beases, B. Y. Kaumosa-
Yepkacosa, E. A. Kopuesa, T. I'l. [1lradep, 6biau
rotosbl K samure B. B. I'lereauna u M. M. fIkosaesa.
B 1965 roay samuruncs I. C. Katunac (1924-2014),
yuactiuk Beankoit OreyecTBenHO# BOHHbI, HarpazkzeH-
MezaAblo  «3a  obopony Nenunrpazar.

B 1967-1968 rr. kanauaarckue auccepralyy 3aluTH-
au B. U. Byr, A. M. 3unrepman, H. . Maiioposa.

HbIN

[Tocregunii  acmpanr  Jmurpus  Amnzgpeenuua,
B. Kiumenxo, kanauzaTckyio aMmccepTalMio 3allUTHA
B 1971 roay.

Ba:xHo ckasaTh, 4TO, HECMOTPsl Ha HEOZHOPOAHOCTD
T0 XapaKTepaM H MPOQECCHOHAABHBIM KauecTBaM, y Hac
CAOZKHACSL €[UHBIH, KaK CeMbs, KOAAEKTUB, B TedeHHe
MHOTHX AeT, pabotaBumit ¢ Jmutpuem Anzpeesudem.
Kpome ynomsiHyThix Bbilte AMLL, X049y BCIOMHUTb MAAz-
mux Hayunelx cotpyauukos 1. [1. DBaunxosy,
H. A. Aep, A. A. Autonosy, rabopanra I. Cumonosmuu,
M. B. Measeaery (Kosarenkosy), B. B. Yppam
(Kyaukosy), um:xenepa-mexanuka B. tRuauna,

cecrpy-xossiiky E.. M. Cemenony, cayzurerbnun BuBa-
pus Hpaugy u Deogocuo Iepacumosny. Aapuca
Kaprosua BoabiHckass — mnesamenumbiii pedepeHt
Jvurpust Anzpeesuya, 1o ero coseTy mnepenina B y4ue6-
nylo yactb MIOM kak npenogasaTerb aHrAHHCKOro
A3bIKa, & TIOTOM JIOATHE TOZbI PYKOBOJHMAA TIOATOTOBKOH
acripanTtoB Mucruryra. Kanauaar meaummmckux nayx
(1954) Barenruna fxosaesna Karunac (p. 1923) eme
B 1963 roay nocrymuaa Ha paboTy B Hay4HO-OpraHH3a-
LIMOHHBIH  OTZEA, KOTOPbIM  TOIZAA  3aBeAoBaA
I A. Baprausn. [0z criycrs ona nepemnina x HaM B otzen,
I/le coYeTaAa HaydHble HCCAEJOBAHHS C OAXKHOCTDIO y4e-
noro cexperapss 1AM, no B 1979 roagy eit npummroch
nepeiitu Ha paboty B J\enunrpazackuit lopsapasorzen.
[lon pyxoBoacTBOM AOKTOpa MeAMIMHCKHUX HayK
T. I'l. aagep B 1973 roay samutura KaHAMAATCKYIO
auccepraimio (Ranna [eopruesna Anexcangposa. dta
AMCCEPTALMA — OZIHA U3 MOCAEJHHX JBYX PaboT, BbIMOA-
nennbix noz pykosoacreom 1. 1. [laagep, nocssmen-
HbIX USYYEHHMIO POAH SKOAOTHYECKH aZleKBaTHbIX 6es3-
YCAOBHBIX H YCAOBHBIX CHTHAAOB B 06pa30BaHHH BpeMeH-
ubix ceaseit. Ho B omauume or pa6or 1950-x rogos, ona
npoBezieHa 6blaa Ha COOTBETCTBYIOIIEM BPEMEHH TeXHH-
YECKOM YPOBHE C PETHCTPAlied HEMPOHAABHBIX PEAKLIHH
U HENOCPEACTBEHHOU CTUMYASILIMEH TIOAKOPKOBbBIX CTPYK-
Typ mosra. Briocaeactsuu K. I Arekcanaposa sansna
ZIOAZKHOCTb CTapIIero HAy4YHOTO COTPYAHHKA OT/EAd,
ac 1979 no 1992 roa oaHoBpeMeHHO sIBASIAACD y4EHbIM
cexperapem CoBeTa 110 3aIuTe KAHAUAATCKUX AMCCEPTA-
LIMH.

MHOro cHA BAOMKMA B HAllld HCCAEIOBAHUs MH2KEHep
u TaraHTAMBbIH Hayunbii cotpyanuk [, H. Menwxuii.
Banumas pasHble 0AKHOCTH U UMesl TEXHUYECKOe 06pa-
30BaHHE, OH HE TOABKO OKa3blBaA HaM HEOLEHUMYIO Tex-
HIYECKYIO TIOMOIIIb, HO U BAYMbBIBAaACS B CyTb HCCA€/I0Ba-
uuit. lexuuyeckas u 6GuoNOTHYecKas 06Pa30BAHHOCTD
B COYETAHMM C IIHUPOTOH MbIIIAEHHSI MO3BOAUAH €My
TOCAEZI0OBATEABHO BalllMTHTb KAHAMAATCKYIO, a 3aTeM
H ZIOKTOPCKYIO JIUCCEPTALIMIO T10 GHOAOTHYECKMM HayKaM.
Bce atn Atoau B mepByio odepezb 6bIAM MHOrOAETHHMH
corpyanukamu /Imurpust Anapeesuua Buprokosa. [ Tycrb
TIPOCTSIT MEHS Te, KOTO 51 He YIIOMSIHyAQ.

. A. Dupiokos BcriomMuHaeTcsi HEBOAbHO, M 4acToO
X04eTcsi 0 HeM pacckasatb. Ho mucaTh o Takom 60Ab-
1I0M, HEIPOCTOM 4YeAOBeKe — odeHb Herpocto. Korza
BCIIOMMHAIO O HEM, BCEIZla BHKY ero A06pyro, THXYIO
YABIOKy. YAbIGKa Gbina HaMm, PabOTaBIIAM C HUM, TIOJL-
ZlepKKOH B TPyAHblE MUHYTbI U HAarpazloi, 3HAKOM OTAH-
YMsi, €CAM YABAAOCDh C/leAaTh YTO-TO Xopotiee. Bes ero
urypa H3Aydara KaKOH-TO TPUTSATATEAbHbIH CBET.
Ceiituac ¢ yBepeHHOCTbIO MO?KHO CKa3aTh, YTO He TIPOCTO
MHTepec K (U3HOAOTHYECKOH HayKe, a MMEHHO obasiHHe
AMYHOCTH 3TOTO YEAOBEKA MHOTHX H3 HAC MPHBEAO
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B HayKy. Firo mamepa rosoputb mpocto, 6e3 3MoLHO-
HaAbHbIX HHTOHALIMH, KaK 6bl 06/[yMbIBast Ha XO4Y; JazKe
CTaBUTb CAO:KHbIE 3aJladd, OYapOBbIBAAA U TOJKyNaAa
aosepueM. B ocobennoctu aTo Manuro morozezsb. bt
3a6bIBaAH, 4TO €llleé HUYEro He 3HAAH, HO C FOPJOCTbIO
u pBeHueM 6pairuch 3a nopydennoe. OH Hukorza He
«BOJMA 3a Py4Ky». OTO GbIAO YAMBHTEABHOE yMEHHE
6e3 HazkMMa 3aCTaBUTb Hac PabOTaTh CaMOCTOSTEABHO,
HCKaTb M YYMTbCSI C PaZlOCTbIO, MOBEPUTb, YTO OYAyT
pesyabTatbl. OH HHKOIZIA He TTOZABASIA HHAMBHZYaAbBHO-
CTH — Kamzpld pabotar mo-csoemy. B nab6opatopun,
Jlazke B BbIXOZIHbIE JHU U 10 BedepaM, KTo-HUOyAb pabo-
tar. JmuTpuit AnzpeeBuy Beerza 4yBCTBOBAACS IZe-TO
psazom. OyeHb AIOGMA XOZHTb «Ha OIbITBI». Eiro cose-
Thl M 3aMeyaHusi 3By4aAu ToBapumecku. Ouenb ymea
3aMHTEPECOBAaTb U HAIIPABHUTb TBOPYECKHE YCHAUS MOAO-
abix. /[Aa Hero He MMeAO 3HauyeHHsl OTCYTCTBHE OITbITa
U 3HAHHH, €CAM Mbl JIOCTMTaAH 4ero-to Hosoro. Kak
AIOOOBHO OH OTHOCHACSI K TIEPBbIM CAAObIM I1aram
B HayKe, KaK 6€pe:KHO M yBaKUTEAbHO IMOATNPABASA HX
U He rpeHebperaA MAOJAaMH HAIIETO TBOPYECTBA JAS
cBoux 06061enui!

YBAekast Hac B TEOPHIO SBOAIOLIMOHHON U 3KOAOTHYE-
CKOH (PUBHOAOTUHM, TOCTOSIHHO HAllOMHMHAA O Hy:KZax
MeMLMHbBI, 0 YeAOBeKe, O ero 3z0posbe. K xors cefiuac
HEKOTOpble BeZylHe MeAMKH M (PU3HOAOTH, MPHHHMAast
BO BHUMaHHE CyTb SKOAOTHH YeAOBEKa, MT02KHHAIOT BCXO-
abl, 3ab6biB cocAatbess Ha Jlmutpusi AnapeeBuua
Buprokosa, mbr — cBugerean XX Beka, 3HaeM, Kak
HEAErKo eMy 6bINO «paclaXUBaTbh LEAHHY .

Ceftuac 51 pazia HaZIesITbCSA, YTO, HECMOTPS! Ha MHOTOAET-
Huil nepepbiB B KoHTakTax ¢ FIOM u moit npexaoHHbIix
BO3PACT, MHE YIAAOCh BCIIOMHHTb HEMAAO AHIL H COObITHI.
B niepByto ouepeap kocHyTbcs B Z0CTYIHOH MHe (popMe
cornyTcTBytomieli Mctopun Poccum, HanmcaTb 0 MHOTHX
AIOZISIX, B KPYTy KOTOPbIX JIOBEAOCH OOIIATbCs C MOUM
Yaurerem. JIAs MHOMMX U3 HUX, KaK M ZIASI MEHs], OH B Ilep-
Byto ouepeab 6bin Uerosex-Yuurern. Ocobenno 6yay
pazia, eCAH HbIHE *KHBYIIIHe HIMOBLbI COUTYT HHTEPECHBIM
ato mpouectb. Daarogaps Jmurpmo Amnapeesuuy, ero
YeAOBEYECKMM KayecTBaM M TaAaHTy ydeHoro Mucruryt
SKCIIePUMEHTAAbHOH MEJMIMHbI CTaA JAAs MeHsi alma
mater. B cosgannoM uM koarekTHBe 6bIAO HEMAAO COTPYZ-
HHUKOB, npopaborapiux psagom ¢ HuM 6oaee 10-15 aer.
B pasubie roab! Mbl nepezsuAM HEMAAO TlEpeMeH B XKU3HH
Halllel CTpaHbl, PasBUTHM OOILECTBa, Y HaC H BO BCEM
mupe. Vb1 Beernia Ul ogHON ceMbeil U 6bIAM TIpeZaHbI
emy. Mue oueHb 2aAb, YTO HUKTO M3 Hac He JOraslarcs
BECTH AETONHMCb AaBOPaTOPUH — MHOTOe 3abbIBaeTcs,
a 3HaTb 06 3TOM BazkHO. B cBsisu ¢ aTMM 06patych k cro-
Bam B. M. Bepuaackoro (1863-1945): «Mue kaxxercs,
CTpaIlIHO Ba:KHO, YTOObI U3 ceMel HHKOIZa He HCyesana
ucTopusi ceMbu. B cembsix, rae a0Aro zauTca nogo6Has

HCTOpHS, BCEIZIa €CTb 60AbIIIast BO3MO:KHOCTb BbIPaOOTKH
CHUABHBIX XapaKTepOB B JOCTHKEHMH TPaZAHIMOHHBIX
neneil. Bamxke cBsasb ¢ Bemaed, ¢ ucropuein Pogumbr.
[ Torrasa, 2 moas 1891» [5].

Amurpuit Augpeesud, 6esycAoBHO, He ObIA peAu-
ruosHbiM yeroBekoM. OZHaKO HEKOHKPETHOCTb 3Haye-
HUsI CAOBA «/Iyllla» U YacTOe €ro yrnoTpeOAeHHE B XKH3HH
KazKZI0ro 4eAoBeKa, Jlazke He Bepyrolero B Dora, no6y-
ZMAA €r0 K aHAAU3Y /JIaHHOTO MOHSATHs C O6'beKTHBHDbIX
nosuuuil gusuororuu [6]. ['lamarse 06 Yaurere acco-
uuupyetca y Mens ¢ mbicaamu B. WM. Bepmaackoro
0 «BaXKHOCTH HCTOPHUM CEMbH», «BEYHOH MaMATH»,
0 «6ecCMEePTHH ZyIIM M AHYHOCTH», O TOM, 4TO YeAOBEK
KMB, TI0Ka OH OCTaeTCs B MaMSATH 2KUBYILUX H BAACTBY-
€T Ha/l HalllAM BOOOpazKeHHEM.

Paccyxaas 0 pasHbIX IPOSIBAEHHUSX BbICIIEH HEPBHOH
NeATEeAbHOCTH  4YeAOBeKa Ha  OCHOBE  ydeHHs
M. T1. TlaBroBa, oH mpusHaBan HarMdHE «ZYLIH»
y 4eAOBeKa U OTHOCHA CyIIIHOCTb OCO3HAHHS! 3TOTO K IICH-~
xudeckuM npoueccaM. CrycTst HECKOABKO AT OH YacTo
criparmBaA Hac: «Ectb An ayma y yeroseka?». M cam
otBeyar: «Komeuno, ectb». Oznako, mo caoBam
[I. K. Anoxuna, «,o6man” CHXUYECKHUX SIBAEHHUEH
COZIEPKHUT B ce6e MHOTO TAMHCTBEHHBIX CTOPOH, KOTOPbIE
AASl IMHPOKHX MAcC CTOAb K€ MPHBAEKATeAbHbI, CKOAb
u seroustHbl» [7]. OTcioza CKAOHHOCTD MHOIHX
K MHCTHKE.

MozxHo yTBEp8AaTh, YTO GHOAOTHYECKH Mbl He Gec-
cveptbl. Ho yenoBek BsaumozeiicTByer c apyrumu
GAMBKHMH €My AIOZIbMH B ceMbe, B GAMzKalIIIeM OKpy:ke-
HHUH 06111eCTBa. SHAUMT, Y HUX OTKAAZbIBAETCS B TAMSITH
ero 06pas, CAArarolUNCs U3 PasHbIX aTPUOYTOB TAKOTO
B3aHMOJIEHCTBUS. [€M CaMbIM BOABHO HAH HEBOABHO
3TOT CAeZ TIepeslaeTCsi OT OZHOTO K PYroMy, OT CTapile-
ro k Maagmemy. Caea stor moxet (1 zorzxen!) nepeza-
BaTbCsl U3 MOKOAeHuUs B TokoAenue. | lomust o Jmutpuu
Amnzpeesuue MHOrHe M3 OOIIABIIMXCS C HHM AIOJIeH,
4acTO BCIIOMMHAIOT O HEM B ceMbe, B KpyTy apysedl. Ero
3HAAM HAIllM POAUTEAH U JETH — M M0 HAIllUM PasroBo-
paM, H [0 BCTpeYaM ¢ HUM. |erepb 51 paccKkasbIBako 0 HEM
CBOEMY BHYKY, MOUM COTPYAHHKAM B JIpyTOM HHCTHTYTe
OH TOXNe [Tamatp o
. A. Duprokose — :xuBeT yxce B TpeTbeM MOKOAEHHH.

CaeTablil cAez B Zyllle OCTaBUA TOT GOABILOH YeAO-
Bek. [lamatp o mem xumBa. O 3sHavenuu AudHOCTH
Jmutpus Anapeesrya B ucropun IOM, rae on paboraa
19 aer, 3a60TsATCSE MHOTHE COTPYZAHMKH, OTMeYasi «KPyT-
Able» JaTbl €r0 KM3HH, a Tellepb GyAyT 3HATb AIOJH,
Jlazke C HUM He 3HaKOMble. |aK MOzKeT TepezaBaTbesi Gec-
CMepTHas TIaMsATb — M3 MOKOAeHHs! B rokoAenue. Mou
BocriomuHanus (Hexotopble u3 HUX — 7(0-AeTHel zaBHO-
CTM) OCHOBaHbl Ha AM4HOM obmenun c Jlmurpuem
Amnppeesnuem B Teuenne 25 AeT MOEro B3pPOCAEHHSI.

H3BECTEH. YEAOBEKE —
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Bo mHorux BbickasbiBanusix HaBepHsIKa IPOCKAAb3bIBAET
cy6beKTHBHOCTb BrieyaTAenud. Ho omu mpakruuecku
Bcerzia GbIAM CXOZHBI C OTHONIEHHEM K HEMy MHOTHX
paboTaBmmX psizoM Atozed. B moem usnoxenun He
CKPDITO CTPEMAEHUE BO3BEAMYHTDb YHTEAs, XOTsI MHOTOE
YeAOBEYECKOEe He ObIAO €My Yy:K/IO0, U B TO K€ BPeMs
O4Y€eHb MHOTOE XOTEAOCh y HETO 3aMMCTBOBATb.

Kaxercs, maorum sto yaaroch. Jmurpuit Anapeesuy
OCTaBHA CA€/L B OTEYECTBEHHON U MUPOBOH HayKe He TOAb-
KO CBOUMH OPUTMHAABHBIMU MOAXOAAMH B PEIleHUHU Tep-
BOCTeIeHHbIX 3a/1a4 Pa3BHTHSA (DyH/IAMEHTaAbHOH (PU3HO-

Aorvu. Bpiasunys npobaeMy 3KOAOrHYECKOH (PUHOAO-
THH, OH pPacHIMPHA ee 3HaueHHe A OGeperaHus 370-
POBbsl YEAOBEKAa M 3alllUThl OKpyzKalolleH cpezabl.
M croab ke BazkHa ero JesTeAbHOCTb KaK BOCIMTATeAs
PACTYIIET0 MOKOAEHHSI (PU3HOAOTOB PasHbIX MPOQHAEH
B CAeZyIOIIMX MokoAeHHsix. | [Aozbl aToro on yxe BuzeA
U B MOEM ITIOKOAEHHH, a Mbl YCIIEAH T02KaTh UX B TIpeJe-
Aax OTIyIeHHoro Ham Bpemenu. Mmero cmeroctb Bbipa-
3UTb 3TO OT AHLA MHOTMX BOCIHHMTAHHHUKOB HAIIIEro
Yuaurerss. DBaarogapio cyapby 3a BeTpedy ¢ aTum
YenoBexom.
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B o630pe npeacrapaena nayunas xapbepa Enennt Kopresoii, koTopast mocesaTHAA CBOIO 2H3HD HCCAEZOBAHHAM MPOBGAEM HMMY-
Housuororuu. B 6ase PubMed naxoasarca 102 ee pa6otni 3a 6oaee uem 52 rosa ee AesSTEABHOCTH, HO MOKHO C YBEPEHHOCTbIO
CKaszaTb, YTO y Hee ropaszio 6OAbIle HAYYHbIX MybAuKauui (craTell, MOHOrpauUi, TAQB U3 KHMT).

Hacrosiuuii 0630p oxsatbisaet B 061eit crozuoct 70 crareit. M3 atux 70 crateit 55 saperucrpuposannt B 6ase PubMed u 6b1-
Au ony6aukoBanbl Mexsgy 1962 u 2009 r. Kpome Toro, Mbr Boi6paru eme 14 2xypHaAbHbIX cTaTeil H OAHY KHHTY, KOTOpbIE OKa-
3aAMch BHe noas 3penust PubMed.

Hayunbie unrepecnr E. Kopuepoit pasnoo6pasubl, Ho Bce umeroT oTHomenue K ummyHogusuororuu. B cratbe 1963 roaa, ¢ 06-
Cy#/IeHHs] KOTOPOH HauMHaeTcs 0630p, ObIAM IIPHBEeHbI J0Ka3aTeAbCTBA, YTO FHIIOTaAAMYC YYACTBYeT B PETYAALMH (PYHKIIHEH UM~
mynHo# cuctembi [ 1]. 1o norozkenue o BsauMoaelicTBIM HERAPOIHAOKPHHHON M UIMMYHHOH CHCTEM, KPaCHOH HUTBIO IPOXOZHT BO
Bcex ee pabotax. Mccaegosanus E. Kopuesoit pacnipocrpansiores npakTiuecky Ha Bce HalpaBA€HHs, OTHOCSIIMECS K HMMYHO-
(PM3BHOAOTHHM, B YaCTHOCTH TaKHe, Kak HelpouMmyHHble Baaumozeiictus [ 1, 5—12]; mrokokopruxouamubie ropmonnt [ 13-15]; uu-
tokunbl [ 13-26]; aeqencunsr [27, 28, 56]; curnarbuas tpancayxmsa [30-32]; crpece [33-39]; xoaunepruueckas ummyHo-
peryasuus [40, 41]; ommonanbie nenrtuznt [42]; tumyc [43]; mmmkosuanas xenesa [44]; NK-kaetku [45]; anecresus [46];
Hecrenuuyeckas pesuctentHoctb [47]; ayroummynnbie 3a6oresanus [48, 49]; cunapom xponmueckoii yeraroctu (CFS) [50];
opexcun u ummynuret [51-54]; ucropus nefipoummynororuu [56]; ummynnbiii orser 8 [IJHC [58]; curnarbuas tpauncayxims
HUA-1 u UA-2 [59, 60], sxcnpeccus renos c-Fos u MIA-2 B mosre [61]; curnarbubie mexanusmbr crpecca [62]; opexcun
B [ITHC u B opranax ummynnoit cucremnr [63, 64].

[AaBHoe, uTO 06bEAMHSAET BCe ee HCCACZOBAHHA — 3TH PabOTbI TPEACTABAAIOT COG0H OTKPbITHS B 0GAACTH HMMYHO()H3HOAOTHH,
PACKPDIBAIOT HOBblE CTOPOHBI HCCAeZyeMoro mpeamera. Jto aeraer Eaeny Kopuesy mo-macrosmemy Bbizarommmcs yuenbi,
€e 3aCAyTH OLleHeHbl Pa3AMYHbIMH Hay4HbIMH opranusauusamu. OHa MOAyHHAQ MHOTOUHCAEHHbIE MeJAAH U Harpazbl H 3aCAy2ieH~

HO 3aHsiAa AMJHPYIOLIYIO ITO3HIIHMIO B HayKe.

The scientific carrier of Elena Korneva is presented, who dedicated her life for research on Immuno-Physiology, as she likes to call
her field. PubMed reports 102 papers over 52 years. We can safely assume that her total production, including those works, which
are not reported by PubMed might be over 200-250 papers, books and book chapters.

We discuss a total of 70 papers, as for many papers only the titles were available to us. Of this 70 papers 55 were reported by
PubMed between 1962 and 2009. In addition we have collected 14 papers and one book which were not reported by PubMed.
These are book chapters and journal articles.

Her research subjects vary a great deal, but everything has to do with Immuno-Physiology. The first paper we discuss establishes
that the hypothalamus regulates immune function [1]. This knowledge that the Neuroendocrine and Immunes Systems interact

never was neglected in her papers. Here we list the various fields of her investigations and put the reference numbers in brackets to
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help the reader. Neuroimmune interaction [References No.: 1, 5-12]; Glucocorticoids [ 13-15]; Cytokines [ 13-25]; Defensins
[26, 27, 55]; Signal Transduction [29-31]; Stress [31-37]; Cholinergic immunoregulation [38, 39]; Opioid peptides [40];
Thymus [41]; Pineal gland [42]; Natural killer (NK) cells [43]; Anesthesia [44]; Nonspecific resistance [45]; Autoimmunity
[46, 47]; Chronic fatigue syndrome (CFS) [48]. Orexin and immunity [49-52]; History of Neuroimmune Biology [54];
Concluding remarks to NIB 6 [55]; Immune response in the CNS [56]. Signal Transduction by IL-1 and IL.-2 [57, 58]. c-Fos

gene and [1-2 expression in the brain [59]; Signaling mechanisms in stress [60]. Orexin in the CNS and in immune organs [61,

62]. Neuroimmune pathology of stress [63].

As we may see Korneva covered just about any subjects belonging to Immuno-Physiology. She is a leader, not a follower, so all of

the papers present new discoveries, new aspects of various areas of the subject matter she investigated. Considering this fact and

also the work that could not be reported here makes her a truly outstanding scientist, which has been appreciated by various insti-

tutions. She received numerous medals and awards and fulfilled leading positions for a lifetime.

INTRUDUCTION. Eighty five years have passed and
she is till working. I remember meeting her in Italy when
Nicola Fabris organized an International meting on
Neuroimmune Biology. On that meeting Korneva came to
me to say hello, as she knew my name from the literature,
and this is how we met. This was in the late 1970-ies.

In those days there were few people in the field, like
Hans Selye, who developed the stress concept, Filipp, G,
and Andor Szetivanyi, who discovered that the hypothala-
mus regulates immune function, Miklos Jancso discovered
neurogenic inflammation, Robert Ader discovered
Pavlovian conditioning of immune reactions and created
the term Psychoneuroimmunology, Hugo Besedovsky
developed the concept of cytokines and later worked most-
ly on the HPA axis in Immunity, the role of pituitary gland
and immune function was discovered in my laboratory.

Elena A. Korneva and L.. M. Khai described that
hypothalamic lesions regulated antibody formation in
laboratory animals [1]. With this work they joined the
team of old timers who worked on Neuroimmune
Interaction.

We could ask the question why Russia and Hungary is
the birth place of Neuroimmune Biology (NIB)? Well in
Russia Pavlov’s fame never faded. I saw the laboratory of
Pavlov in St. Petersburg in 2009, it was there exactly like
it was 100 years ago (Fig. 1). It was preserved for the
educations of future generations. Pavlov put his dogs in an
insulated chamber so no other stimulus could get to them
only the ones, he delivered. This indicates how much he
appreciated the power of the central nervous system, which
has to do with everything. With this methodology he dis-
covered conditioned neural reflexes, nowadays it is called
«pavlovian conditioning». This was a good environment
for Neuroimmune Biology to develop in Russia. In fact
Pavlov’s students did work on the idea of NIB, but this
work never got to be popular worldwide [56]. Hans Selye
was Austro-Hungarian, as his mother was Austrian. His
work on stress has been and still is of high esteem word
wide. [ learnt from Selye that the HPA axis mediates
stress when | worked with him. When [ got to be a staff

member at the University of Manitoba, we asked the que-
stion what else the pituitary gland is doing to the Immune
System? This is how pituitary immunoregulation was dis-
covered. So Pavlov, his students and Korneva, were
Russian and worked on the central nervous system. Selye,
Filipp, Szentivanyi, Jancso and us (Berczi I. and Nagy,
Eva) were Hungarians. People like Fabris were early to
join the field which became a new discipline, and now we
call it Neuroimmune Biology.

/ oo

Figure 1. In Pavlov’s laboratory. From left to right: Istvan Berczi, wife,
Maria Eugenia Quintanar Stephano, Dr. V. M. Klimenko the Head of
Department of Physiology (Pavlov’s Department) of the Institute of
Experimental Medicine.

So we got acquainted on that meeting and kept our
friendship alive all the years till now.

She invited me to meetings in St. Petersburg and [
asked her to edit a book in my series of Neuroimmune
Biology. She did so [55]. When I had trouble getting aut-
hors for my book on Stress and Immunity, she helped me
out with 4 manuscripts [62-66]. And so we kept our fri-
endship, helping each other for a long time until now. In
addition she contributed regularly to Neurimmune
Biology, and to Advances in Neuroimmune Biology which
was much appreciated by me [please see the references].

Fifty years have elapsed since she wrote that ground
braking paper and she is till working to this date. It beca-
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me so natural for me that she is there if | need a good fri-
end for some project she is ready to help. Well now it is
time to turn our attention back and see what has been
achieved by Dr. E.. A. Korneva as she is cited in the lite-
rature. She provided me a list of papers for 10 years.
Nobody asks for more than 5 years of papers these days,
the rest is considered obsolete. This is a big mistake with
the current generation. Most young scientists are not
aware of the ever lasting values of key achievements in sci-
ence, such as Korneva‘s work and achievements...

So, to get things right I had to ask the question, what
about 50 years of achievements?. What about her life
time contribution? I consulted PubMed, and I found
102 papers listed from 1962 till 2011. Now in my case
the papers listed in Pub Med amounts to around 40%
of my publications, so in her case in maybe over 250 or
so the total out put of papers. This is remarkable inde-
ed... In any case her life time achievement is very signi-
ficant. Her field is really Physiology and treats her sub-

ject matter as Immuno-Physiology [3].

A CAREER SPENT ON IMMUNO-PHY-
SIOLOGY.

Korneva’s major papers cited by PubMed:
Neuroimmune Interaction. Wistar rats (intact,
sham operated and cortex or hypothalamic lesions). In
the groups of sham-operated and cortex-lesioned rats
spleen weights increased 7 days after operation. This
was due to increase of the red pulp weight. The white
pulp compartment’s ratio was not affected. Lesioning of
the posterior hypothalamic area prevented these effects
of the operation. Coagulation of the lateral hypothalamic
area causes a significant decrease of the weight of spleen
primary follicules which contain IgM+IgD+-bearing
B-lymphocytes exerting characteristics of circulating
pool of B-lymphocytes [5].

Changes in the levels of dopamine, norepinephrine,
serotonin and their metabolites in the hypothalamic
structures closely related to neurohumoral regulation of
immunogenesis. The findings suggest that the monoami-
nergic systems of the brain are widely involved in the
body’s response to antigen, which may lead to the conc-
lusion that there are numerous modes of entering infor-
mation from the immune to the nervous system [6].

Inhibition or stimulation of IL.-2 gene expression in
lymphoid cells depends on the nature of the stressors.
Restrain stress (RS) or antigenic stimuli induce c-fos
and IL.-2 gene expression in definite structures of the
brain. The dynamics of this process are time dependent.
The partial correlation between c-fos and IL.-2 mRNA
expression in localization in brain structure and time
dependence was shown [7].

“There was no increase in c-fos mRNA positive
cells in the hypothalamus at 30 min. after tetanus toxoid

('T'T) injection. Elevation of the c-fos mRINA positive
cells occurred in the hypothalamic’ posterior (PHA),
lateral (LHA), anterior (AHA), areas dorsomedial
(DMH), and ventromedial (VMH) nuclei within 2
hours of TT administration. In 6 hours the c-fos
mRNA positive cells number decreased in PHA,
LHA, DMH. There was no response to T'T in arqua-
te and supraoptic hypothalamic nuclei [8].

In Sprague-Dawley rats the number of c-fos mRINA-
positive cells in all the hypothalamic structures was insig-
nificant 30 min after injections of tetanus toxoid. c-fos
mRNA -positive cells were seen in the posterior, lateral,
and anterior hypothalamic fields and in the dorsomedial
and ventromedial hypothalamic nuclei 2 h after injec-
tions of tetanus toxoid [9].

In situ hybridization on paraffin sections of the rat
brain showed that synthetic peptides Vilon, Epithalon,
and Cortagen modulated the expression of IL.-2 gene in
vivo in cells of some hypothalamic structures depending
on the terms and routes of administration [ 10].

In rats c-Fos-positive cells 2 h after administration of
lipopolysaccharide were seen in the following hypothala-
mic structures: AHN, PVH, LHA, VMH, DMH,
and PH. After electrical pain stimulation, the number of
c-Fos-positive cells increased in these same hypothala-
mic structures (AHN, PVH, LHA, VMH, DMH,
and PH). The combination of electrical pain stimulation
and lipopolysaccharide administration led to a decrease
in the extent of activation in hypothalamic structures
AHN, PVH, LHA, and VMH [11].

Hypothalamic orexin neurons react to injection of
LPS in animals [12].

Glucocorticoids. Glucocorticoids regulate immune
function. Antigen acts on cellular and molecular levels.
Changes in glycocorticoid binding sites and cyclo-nuc-
leotides levels occure. Glucocorticoids, and the neuroen-
dorine system jointly regulate individual clones of immu-
nocompetent cells to generate an immune response [ 13].
Correlations between endogenous glucocorticoid levels
and intensity of humoral and cell-mediated immune res-
ponses were studied in different experimental sets.
Changes of cyclic nucleotide levels in spleen lymphocy-
tes induced by antigen were shown to depend on the
intensity of hormonal shifts. The major significance of
the intensity of hormonal changes and the sensitivity of
cell populations to hormones for the final hormonal influ-
ence, is emphasized [ 14].

IL-1 was shown to increase the plasma level of corti-
costerone in rats by ip administration. It also produced a
direct effect on the secretion of adrenal cells without
enhancing ACTH stimulating action. IL.-1 action on
the hypothalamic-pituitary-adrenocortical system is
implemented through its influence on neurons of the
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cerebral hypothalamic areas secreting the corticotrophin
releasing hormone [15].

Cytokines. Pure human interleukin-1 beta (IL-1
beta) and interleukin-6 (IL.-6), both of natural origin,
were found to cause fever in rabbits when injected into the
PO /AH region of the brain. The threshold dose requi-
red for this effect was between 0,4 and 4 U, equivalent
to 0,04 to 0,4 ng for IL.-1beta, and around 50 U, equi-
valent to 0,05 ng for IL-6. From this it was estimated
that this area of the brain responds to a local concentra-
tion of approximately 1 ng/ml of these cytokines, a level
which can easily be reached after intravenous administra-
tion of threshold pyrogenic doses of either cytokine. The
observation supports the view that fever induced by syste-
mic endogenous production of [L.-1 and IL.-6 is due to a
direct effect on the thermoregulatory center and may not
require production of mediators, such as prostaglandins,
at sites distant from the center [16].

LPS induced fever, released defensins and initiated
IL-1 production. Thus, defensins may be involved in
thermoregulation and may influence IL.-1 secretion [ 17].

Deletion from human recombinant IL.-1, serine, aspa-
ragine and aspartic acid (positions 52-54), significantly
reduced functions. The resulting molecule (SND) acted
on the immune system, as an IL.-1 antagonist [ 18].

Sphingomyelin is involved in Interleukin 1 beta (IL.-1)
signaling in membrane fraction P2 of murine brain. [L.-1
beta activated dose-dependently nSMase in P2 fraction
of the brain cortex. Brain cortex membranes from mice
deficient in the type I IL.-1 receptor and of IL.-1 receptor
antagonist inhibited this response [19].

Injection of 5% mustard in vegetable oil, an injection of
vegetable oil and needle prick was applied into leg gastroc-
nemius muscle of rats. Expression of c-fos-like proteins
was shown after the injection (within 2 h) in the spinal cord
structures, the maximum quantity of the labeled cells was
found in the I and II sacral segments (in the superficial
lamina of the gray matter of the dorsal horns in the ipsila-
teral side), the minimum in the IV and V lumbar segments
(in the intermediate zone of the gray matter at the level of
the central canal). c-fos immunoreactivity appeared mostly
in the contralateral side of the hypothalamus, therefore
maybe in our investigation the mechanism of sensory sti-
muli mostly results in the changes that have been obtained.
The information of applied stimulus arrived in the spinal
cord, and it was transmitted to the brain where it activated
certain brain structures inducing c-fos and IL.-2 gene
expression. T he most important conclusion is that the used
stress induced not only c-fos gene but also IL.-2 gene
expression in the brain. The synthesis of both mRNA
takes place in the same brain structures [ 20].

This peptide (Lys-Glu) is the shortest regulatory
fragment promoting the transport of trans-acting factors

into the nucleus. It can not be excluded that Lys-Glu is a
structural component of trans-acting factor active cen-
ters, which are necessary for the activation of interleukin-
2 gene transcription in lymphocytes [21].

[L-1beta signaling in the CNS is mediated by the
IL-1 type I receptor and neutral sphingomyelinase, the
initiating enzyme of the sphingomyelin cascade [22].

IL-1beta signals in the CNS is mediated by the IL.-1
type I receptor and activation of neutral sphingomyelina-
se as the initiating enzyme of the sphingomyelin cascade
in mouse cerebral cortex cells [23].

The synthetic peptides Vilon (Lys-Glu), Epithalon
(Ala-Glu-Asp-Gly), and Cortagen (Ala-Glu-Asp-Pro)
in vitro activated interleukin-2 mRNA synthesis in spleno-
cytes from CBA mice in the absence of specific inducers.
The intensity of interleukin-2 mRINA synthesis in spleno-
cytes depended on the type, concentration, and duration of
treatment with the peptides. Vilon and Epithalon were
most potent, while Cortagen produced a less pronounced
effect on interleukin-2 mRNA synthesis [24].

The number of hypothalamic IL.-2-containing cells
changed in rats receiving Vilon and Epithalon during
mild stress (handling). The number of IL-2-positive
cells in hypothalamic structures decreased 24 h after
intramuscular injection of Elpithalon and 2 h after intra-
nasal administration of the test peptides. Adaptation of
animals to experimental conditions prevented the dec-
rease in the number of IL.-2-positive cells in the supra-
optic nucleus after intranasal administration of
Epithalon.

Parallel analysis of c-Fos protein expression during
activation of the rat anterior hypothalamic cells, and
expression of interleukin-2 (IL-2) after mild stress
(handling) and adaptation to it, and intranasal admini-
stration of saline and the peptides Vilon (Lys-Glu) and
Epithalon (Ala-Glu-Asp-Gly). The expression of c-
Fos gene and IL.-2 production were studied in the late-
ral (LHA) area, anterior (AHN), supraoptic (SO)
and paraventricular (PVH) nuclei of Wistar rats. A
negative correlation was found between the activation of
cells and their IL.-2 contents [25].

Defensin. The human neutrophil peptide defensin
(0,1-40 micrograms/mL) did not promote platelet
aggregation, but decreased platelet aggregation respon-
ses to ADF, collagen or thrombin, inhibited ATP levels,
which was released during platelet aggregation and
malondialdehyde production, induced by thrombin and
collagen. Therefore defensin is an antagonist of platelet
aggregation [26]. Defensins had corticostatic activity in
vivo in stress- and ACTH-induced elevation of cortico-
sterone. Also defensins abolished the immunosuppressi-
ve action of stress in animals. Thus defensins protect
against stress [27].
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Defensin, a peptide derived from human neutrophils,
(0,01 microgram/mL — 100 micrograms/ml.) caused a
distinct dose dependent aggregation of normal donor mono-
cytes. and increased the rate of monocyte aggregation,
induced arachidonic acid or phorbol myristate acetate [28].

Signal Transduction. The sphingomyelin pathway of
IL.-1beta signal transduction is one of the principle sig-
nal mechanisms providing realization of most, if not all,
biological effects of this cytokine. Sphingomyelinase
(nSMase) catalyses the hydrolysis of membrane shin-
gomyelin to the secondary cellular messenger ceramide.
It has been established that IL.-1beta operation in the
CNS involves IL.-1 type betal receptor and the shingo-
myeline pathway of cytokine signal transduction into the
cell. Type 1 IL-1 receptor is necessary. Change in
nSMase activity in membranes of nerve and immuno-
competent cells is the common link in the stress reaction
of neuroendocrine and immune cells [29].

Modifications of serum glucocorticoids in mice indu-
ced changes in neutral sphingomyelinase activity in the
Immune- and Nervous Systems. Thus, sphingomyelin
regulates IL.-1beta signaling, which might be useful to
affect glucocorticoid mediated immunoregulation [30].

Endogenous glucocorticoids in mice induced chan-
ges in neutral sphingomyelinase activity in the immune
and nervous systems. Thus, [L.-1beta might be useful to
treat abnormalities of glucocorticoid mediated immuno-
regulation [31].

Stress. It was shown that NIMS increases the c-Fos posi-
tive cell quantity in the lateral hypothalamic area (LHA),
ventro-medial (VMH), dorso-medial (DMH) hypothala-
mic nuclei and anterior hypothalamic area (AHN) by 116,
199, 101 and 157% respectively, in comparison with the
c-Fos immunoreactive cell quantity in intact animals. EHF
irradiation of the skin decreased the intensity of c-Fos-like
proteins synthesis induced by NIMS in the most of the inve-
stigated structures (LHA, VMH, DMH and AHA by
32,8, 29, 15 and 33%, resp.) [31].

[L-1 is released by various stress reactions from lym-
phoid target cells, and in turn IL-1 signals nerve tissue
via the sphingomyelin pathway [32].

Rotation stress induced macrophage release of LAF
with peak reactions in 0-1 h after termination of stress,
followed by elevation of plasma IL.-1alpha. Induction of
LAF release was accompanied by a higher concentration
of corticosterone (Cs) in the blood, most prominent at 0
and 0,5 h after termination of the stressful procedure,
and recovering to normal values 1 h later [33].

Cold stress suppressed the response of peripheral
blood lymphocytes to IL.-1beta.

IL-1beta administrated i.p. to rats before cooling was
immunoprotective. Thus IL.-1beta modulates immuno-
logical and neuroendocrine responses during stress [34].

Activation of c-fos gene expression has been shown in
cells of the hypothalamus of rats after exposure to
noxious mechanical stimulation (NMS) by itself and
after NMS combined with EHF irradiation of the skin.
The «stress» reaction of cells in specific hypothalamic
structures has been shown to be decreased after EHF
exposure of the skin [35].

The results provided conclusive evidence of
Epithalon's stress-protective effect at the level of IL.-
1beta signal transduction via sphingomyelin pathway in
the nerve tissue, as well as at the level of target thymo-
cyte proliferation [36].

In rats c-Fos-positive cells 2 h after administration of
lipopolysaccharide were seen in the following hypothala-
mic structures: AHN, PVH, LHA, VMH, DMH,
and PH. After electrical pain stimulation, the number of
c-Fos-positive cells increased in these same hypothala-
mic structures (AHN, PVH, LHA, VMH, DMH,
and PH). The combination of electrical pain stimulation
and lipopolysaccharide administration led to a decrease
in the extent of activation in hypothalamic structures
AHN, PVH, LHA, and VMH [37].

Cholinergic immunorerulation. Electrolytic lesions
of the anterior hypothalamus increased significantly the
muscarinic antagonist, [3H] quinuclidinyl benzilate
([3H]QNB) -specific binding in thymocytes 7 days
after neurosurgery. Lesions of other hypothalamic struc-
tures (area preoptica medialis, area hypothalamica
posterior) or sensomotor cortex had no effect.
Lymphocytes isolated from rat spleen or peripheral
blood were not affected. Both T-cell-dependent (sheep
red blood cells) and T-cell-independent (Vi antigen of
Salmonella typhi) antigens induced a significant increase
in [3H]QNB-specific binding in spleen lymphocytes
while peripheral blood lymphocytes did not change. A
different pattern of lymphocyte m-AchR expression
found in various lymphoid tissues after immunization or
brain lesions suggests a local involvement of cholinergic
mechanisms in neuroimmune interaction [38].

Peroral administration of phosphor-organic pesticide
antio (phormothion) 1/100 and 1/20 LD50 induced
the dose-dependent inhibition of splenocyte acetylcholi-
ne-esterase activity after 2 months of treatment. It is
suggested that the immunosuppressive action of pestici-
de is manifested by interfering with cholinergic media-
tion that regulates lymphoid cell function [39]

Opioid peptides. Rabbits and mice were injected
with the opioid analog, leu-enkephalin-dalargin (D) or
naloxone. Injection of D with IL-I to mice decreased
(x1,5) C-reactive protein (CRP) as compared to con-
trols. Naloxone injected with saline or D prior to IL-1,
prevented IL.-1-induced rise in CRP level and of the

pyrogenic IL.-1 induced anti-nociceptive impulses on the
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CNS of rabbits. Thus opioids inhibit cytokine induced
inflammatory mediators at the level of cell receptors [40].
Thymus. Immunomodulating effects of synthetic
peptides Vilon (Lys-Glu), Epithalon (Ala-Glu-Asp-
Gly), and Cortagen (Ala-Glu-Asp-Pro) and possible
involvement of the sphingomyelin signal transduction
pathway in their effects in mouse thymocytes were studi-
ed. Vilon produced the most potent comitogenic effect on
thymocyte proliferation and modulated comitogenic acti-
vity of interleukin-1b. Epithalon was less potent, while
Cortagen produced no such effects. Vilon produced a
more pronounced stimulatory effect on sphingomyelina-
se activity in mouse thymocyte membranes compared to
Epithalon and Cortagen [41]. A stereotactic electrolytic
lesion of the anterior hypothalamic area in mice produ-
ces a rapid involution of the thymus and a reduction of
lymphocytes in the peripheral blood. This effect on the
thymus and blood lymphoid compartment can be preven-
ted by postoperational administration of thyrotropin-
releasing hormone (TRH) or melatonin. These activiti-
es of TRH or melatonin are antagonized by the opioid
receptor blocker naltrexone. They do not seem to depend
on stimulation of the thyroid gland or of the endogenous
opioid system but rather on a direct activity of TRH on
thymic targets or binding sites on lymphocytes [42].
Natural killer (NK) cells. The effect of cyclop-
hosphamide-containing drug, Cytoxan, on activation of
hypothalamic neurons involved in the regulation of natu-
ral killer cell activity in the spleen and changes in cytoto-
xicity of these cells. Administration of Cytoxan in a dose
of 60 mg/kg increased the number of c-Fos-positive
cells in the ventromedial hypothalamus and lateral
hypothalamic area and reduced interferon-alpha-indu-
ced cytotoxic activity of natural killer cells [43].
Anesthesia. Synthesis of c-Fos-like proteins occur-
red only in the spinal cord in conditions of constant
1,5% halothane anesthesia. The pattern of brain struc-
tures reacting to mechanical pain stimulation with
expression of c-Fos-like protein was identified. This type
of stimulation was shown to induce increases in the
quantity of c-Fos-positive cells in the lateral hypothala-
mic area (LHA), the ventromedial (VMH) and dorso-
medial (DMH) hypothalamic nuclei, and in the ventral
hypothalamic area (AHA) by 116%, 167%, 101%,
and 157% respectively. Skin irradiation with UHF
currents decreased the intensity of mechanical pain sti-
mulation-induced synthesis of c-Fos-like protein in most
structures (LHA, VMH, DMN, and AHA by
32,8%, 29%, 15%, and 33% respectively. Only
induction halothane anesthesia allowed identification of
hypothalamic structures reacting to mechanical pain sti-
mulation and the modifying effects of irradiating the skin
with UHF currents on the intensity of these reactions

[44]. The inhibitory stimulus also activates c-Fos in
inhibitory nuclei of the hypothalamus!!!

Nonspecific resistance. The authors studied the
level of proteins in the acute phase of inflammation and the
level of glucocorticoid hormones, the leukocyte composi-
tion, the functional activity of the peripheral blood phago-
cytes, and the body temperature in rabbits under normal
conditions and in subcutaneous turpentine injection in
transcranial electric stimulation in the analgesia regimen.
Changes of the studied parameters and activation of the
mechanisms of the organism’s nonspecific resistance
occurred on a model of aseptic inflammation [45].

Autoimmunity. Monkeys (Macaca mulatta), both
sexes were repeatedly immunized with a complex of glial
antigens of the homologous brain demonstrated abnormali-
ties of hormonal functions after 1 to 5 weeks. These abnor-
malities were marked by a decrease in the total serum tyroxi-
ne (after 1 week) and a rise in the concentration of 11-hyd-
roxycorticosteroids (11-OHCS) that occurred after 5
weeks. The changes in tyroxine level were more stable than
those in the concentration of 11-OHCS. The immunized
animals manifested changes in the disc electrophoregram of
the serum. Application of stress resulted in a consistent ele-
vation of the concentration of 11-OHCS and in temporary
changes in the number and intensity of individual fractions of
serum proteins. | he fractional composition of serum proteins
was different in control and experimental monkeys [46].

Adaptive-transfer of experimental autoimmune
encephalomyelitis is an inflammatory neurodegenerative
disease which is induced by injection of activated encep-
halitogenic T-cells. Encephalitogenic T-cells ultimately
migrate through spleen and parathymic lymph nodes
regardless of the start point of cells migration after i.p.
and i.v. injection [47].

Chronic fatigue syndrome (CFS). In chronic
fatigue syndrome (CFS) interaction between the immu-
ne and neuroendocrine systems is disturbed. A similar
syndrome may be induced in animals by injecting
double-stranded RNA of poly I-C. Cytotoxic and pro-
liferative activities of splenocytes was disturbed during
CSF  development. Neutral sphingomyelinase
(nSMase) — the key enzyme of the sphingomyelin cas-
cade — in membranes of cells in brain cortex, was
expressed on the 3d day after Poly I : C administration
to rats. Poly 1:C disturbed HPA axis functions which
led to decreased corticosterone concentrations [48].

Orexin and immunity. Orexin mRNA A and B
and their receptors; connections between orexin neurons
and neurons from different structures of the brain and
spinal cord and the participation of the orexin neuron
system in the functional regulation are discussed [49].

Injection of cyclophosphamide (40 mg/kg) or EHF-

irradiation of the skin decreased the staining of orexin-
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containing neurons, which was most pronounced in the
subfornical region of the lateral hypothalamic area
(LHAS). A redistribution of orexin from the perinucle-
ar space to the processes of these cells took place, which
occurs after the activation and the expression of the c-
fos-gene. c-Fos protein was expressed in most neurons
with minimum content of orexin, i.e. activation of these
neurons correlated with the redistribution of orexins cau-
sed by skin EHF-irradiation and injection of cyclop-
hosphamide (CPA) [50].

Orexin is a hypothalamic peptide, a neurotransmitter
described in 1998. The brain respond to antigenic chal-
lenge by activating preproorexin and orexin containing
neurons, which suggest that the orexin system participa-
tes in immune defense [51].

Orexin neurons react to injection of LPS in animals [52].

Localization of orexin receptors in various CNS
structures and in peripheral organs mediates regulation
of different physiological functions by orexins. Low con-
centration of orexins in peripheral blood and orexin-con-
taining cells in ganglions and internal organs suggests a
possibility to activate orexin-sensitive cells distantly,
paracrinely or autocrinely [53].

Major contributions which are not listed in
PubMed. Defensins. Defensins are antimicrobial
cationic peptides with a cysteine-stabilized amphipathic
structure. These substances are normally localized in
phagocytes (neutrophil, monocyte /macrophage) and in
the epithelial cells of mucous membranes and skin. Some
defensins are released into the blood during the course of
infection, inflammation and stress. Defensin functions
not only as endogenous animal antibiotic molecules, kil-
ling microbial cells and enveloped viruses, but also as
physiological regulators. Defensins are implicated in the
regulation of endocytosis, chemotaxis, mast cell degra-
nulation and inflammation. Moreover, these molecules
are modulators of hemostasis and neuroendocrine-
immune interaction. Defensins lower the stress-induced
elevation of corticosteroid levels in the blood, and abo-
lish the stress-induced inhibition of the humoral immune
response. | hese facts support the hypothesis that defen-
sins are antibacterial peptides with a broad spectrum of
biological activity [54].

[ was the Editor the Book series, Neuroimmune
Biology in 2008 and planned a volume on Cytokines and
the Brain to be published in this book series. After some
consultation | felt that this volume though challenging, it
is a good idea. The research interest of Elena Korneva
from Russia an of Christopher Phelps from the USA
were right to edit this volume. The work was going very
well and success seemed obvious when Phelps suddenly
died, so Elena had to finish the work with my assistance.
All of the sudden she became an expert book Editor, she

did jus fine on this job. I prepared a shortened version of
her closing remarks for the book, so the reader would see
what was the significance of this volume [55].

Concluding remarks to NIB 6. Neuroimmune
Biology investigates the role of the Nervous and
Endocrine Systems in the regulation of Immune System.
Numerous mechanisms are involved. Cytokines in brain
Physiology and Pathophysiology has only been conside-
red recently.

«Cytokines and the brain» is one of the first books
addressing this comprehensive research area. Well-
known scientists are dealing with the basic and applied
aspects of these multifaceted problems.

The blood-brain-barrier (BBB)-cytokine interac-
tions are important for physiological neuroimmune inte-
ractions. Cytokine-BBB interactions are not static, they
respond to physiological and pathological events. IL-1,
IL-3, IL-6, IL.-8, TNF (and others) are transported.
Cytokine transport /release is selective. These mecha-
nisms might change under pathologic conditions, which
is of special importance.

Important progress has been made in the role of cyto-
kines in neuronal interaction, including the regulation of
synaptic functions. Many cytokines are shown as signa-
ling molecules for neurons of the CNS. Each cytokine
can influence many cell types and exert many different
effects, while acting by autocrine, paracrine or endocri-
ne mechanisms.

TNF regulates synaptic plasticity in regions of the
brain associated with learning and memory. IL-1,
depending on its concentration, can either promote or
inhibit synaptic plasticity. IL.-6 predominantly plays a
protective role. It improves the survival of neurons, and
attenuates pain signals.

Interferons and chemokines are also involved.
Disorders play a role in the development of many neuro-
logical diseases.

Cytokine receptors of brain cells, the role of the recep-
tors, the significance of their density and affinity for
neuronal functions, etc. are discussed.

Immunostimulation and inhibition can be elicited at
will during various forms of stress, which results in
increased blood glucocorticoids and IL-1. The localiza-
tion of cytokine receptors in different brain structures
indicates the function of brain neurons and brain nuclei.

IL-10. and IL-1 receptors play an important role in
coordinating HPA reactions during stress. CRF is par-
ticipating in modulating IL.-1 receptor affinity under
stress... Stromal elements contribute to the regulation of
brain cells in a major way.

This volume of NIB gives insights to changes in the
functional activity of neurons as influenced by cytokines,
and to their effects on some CNS functions, including



26 MEJAWMUHMHCKHUI AKAZJEMHUYECKHUI (KYPHAA, 2014 r., TOM 14, Ne 4

sleep, feeding behavior, memory, and involvement in bio-
logical defense system, cytokine effects on animal beha-
vior and the role of lateralization of cytokine production.

Sex hormones, in particular estrogen, have a role in
brain tissue regeneration and brain functional recovery,
and involved with cytokines. Estrogen and the cytokines
stimulated by sex hormones may be useful for optimiza-
tion of treatment of patients receiving stem cells therapy.

«Cytokines and Brain in stress and Pathology» a cha-
pter of this book indicates that investigations into the
roles and mechanisms of cytokine involvement in brain
functions are very promising [56].

Signal Transduction By IL-1 and IL-2.
Gytokines play an important role in the communication of
neuroendocrine and immune systems. It is of special inte-
rest how the cytokine signals are transmitted in nerve and
immunocompetent cells. Interleukin-1beta (IL-1beta) is
one of the key cytokines that regulate host defense. And it
is an important mediator of neuroimmune interaction.
However, the pathways of signal transduction by IL.- 1beta
have not been fully elucidated. Over thee last decade a new
sphingomyelin signal transduction pathway has been desc-
ribed for IL.- 1beta, tumor necrosis factor-alpha and inter-
feron-gamma. This pathway is initiated by the membrane
bound enzyme, neutral sphyngomyelinase (nSMase),
which was shown to play a key role in the sphyngomyelin
cascade. Recent studies have demonstrated that I[.-1
receptor subtype 1 and an accessory protein are involved in
the activation of nSMase by IL.-1beta. In turn nSMase
activation initiates intracellular signaling by the sphyngo-
myelin pathway in nerve cells. It was suggested that the
pathway for transmission for IL.-1beta signal into nerve
cells, astrocytes and immunocompetent cells are similar and
include the activation of nSMase. Further experiments
suggested that IL.-1beta is involved in the stress reaction
and that cytokine signaling through the sphyngomyelin
pathway play a role in the stress response of both nerve and
immune cells. The data reviewed in this paper provide
compelling evidence that glucocorticoid hormones and
short immunomodulatory peptides are able to modify the
spyngomyelin pathway of IL-1beta signaling in cells of
both the neuroendocrine and immune systems [57].

c-Fos gene and IL-2 expression in the brain.
This article summarizes the expression of immediate-
early genes (IEG): c-fos gene, encoding one of the
interleukin-2 (IL-2) cytokine transcriptional factors —
c-Fos, and IL.-2 genes in brain cells. The main molecu-
lar features and tissue-specific differences of IL.-2 and
IL.-2 receptors in the brain are discussed. The expres-
sion of c-fos and IL.-2 genes in CNS neurons has been
shown after different stressor stimuli. An application of
these stimuli activates the processes of IEG expression in
the cells of hypothalamic structures.

Antigen injection leads to activation of c-fos and IL.-2
genes in the cells of hypothalamic nuclei and areas of rat
brain. The definite temporospatial pattern of activation of
hypothalamic structures in response to antigen was noted,
which is not equal to one induced by other stressors.

The IEG expression in immune and nervous system
cells can be modified by using short synthetic immuno-
modulating peptides. Definite physical factors, like EHF
skin irradiation, modulate (mostly decrease) stress indu-
ced stimulation of IEG genes expression in hypothalamic
neurons. The JAK-STAT and Ras-MAPK signal
transduction pathways mediate 1L.-2 gene expression in
lymphocytes and in nervous cells [58].

Immune response in the CNS. Chemo-attrac-
tant cytokines participate in the CNS not only in patho-
logical situations but also in physiological functions.
They influence neural and glial cells proliferation and
migration during the process of CNS development.

Molecules of the major and minor histocompatibility
complexes are present in neurons. Neurons produce
cytokines, and their repertoire being quite extended.
Immunocompetent cells, including T-lymphocytes, can
enter the brain under pathological conditions. Antigen
presentation to brain tissue does not elicit an adaptive
immune response, but rather evokes reactions, including
cytokine production, as a part of innate immune respon-
se. IL-1PB is present in the normal brain, and its expres-
sion increases upon parenteral administration of LPS.
[L.-1B regulates neuronal survival and contributes to the
realization of the neuroendocrine response to stress, the
latter being brought about by IL.-1B expression in the
neuroendocrine nuclei of the hypothalamus. De novo
IL-1B synthesis in the blood-brain barrier upon infec-
tions contributes to behavioral responses to infections.
Especially interesting are the data about IL.-1B involve-
ment in normal brain physiology.

Cytokines of astrocytes stimulate neurons and their
synaptic integration. Astroglia also produce cytokines and
influence the development of neural diseases and neuro-
immune interactions, 1L.-1B and IFN-a stimulate the
electrical activity of the efferent nerves of the spleen and
reduce NK-cell activity. These cytokines produced in the
brain and may be key factors of stress-induced immuno-
suppression. T he sympathoadrenal system and norepinep-
hrine interact with the nervous and immune systems
during inflammation. Norepinephrine is released by lym-
phocytes in the modulation of immunological processes.

[L.-2 is involved in the mediation of brain responses to
stressors and to antigenic stimuli. The IL-2 gene is
expressed at a low level in brain neurons and glial cells
under normal conditions. Increases in IL.-2 mRNA
occur under stress or after antigenic stimulation, which
may be modulated by therapeutic drugs.
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Some of the inflammatory cells in the CNS and PNS
promote repair and reduce the extent of damage of nerve
cells after insult and injury. This information may serve
for the development of novel therapeutic approaches for
neurological diseases.

The development of autoimmune pathological proces-
ses in the brain particularly, in the case of multiple scle-
rosis, is associated with increased blood and brain levels
of proinflammatory cytokines (IL-1, IL-2. TNF-a,
and interferons).

This book helps the development of Physiology and
Pathophysiology of the Central Nervous System. Brain
cytokines represent a novel and important area of
Neuroimmune Biology. There is a lot to be discovered
yet in this area [59].

History of Neuroimmune Biology. In the lite-
rature, the research field under consideration is designa-
ted with several names including Immunophysiology,
Neuroimmunomodulation, Psychoneuroimmunology,
and the most general one, Neuroimmune Biology. They
all are used as synonyms although each one stresses a
specific aspect.

The term «Neuroimmunomodulation» emphasizes
that the Neuroendocrine System and the Immune
Systems forms a systemic regulatory circuitry which regu-
lates the entire host organism. The term
«Psychoneuroimmunology» highlights the role of the
psychic and neural factors in the development of immuno-
logical processes, and the terms «Immunophysiology» and
«Neuroimmune Biology» define the whole issue in the
most general way as studies of interaction of the neuroen-
docrine and the immune systems. Ultimately it is biology,
what we are dealing with.

The subject of this discipline includes both, the exter-
nal (e.g. neural, endocrine or other humoral) mecha-
nisms that control the functions of the immune system
and the role of immune mechanisms in the functioning of
the neuroendocrine system.

At the present-time biomedical science features an
unprecedented progress in Neuroimmune Biology mani-
fested as an avalanche of new data, organization of new
laboratories, publication of new journals and allocation
of ever increasing funds to research in this field.

A reason for so high activity is probably not only the
desire to decipher blank spots still present in our know-
ledge but, also, the promise of making medical use of the
new information so obtained. Here a brief history of this
exciting field of scientific enquiry is presented [60].

Neural response to stress and antigen. The
specificity of central nervous system (CNS) response to
different destabilizing stimuli is discussed. Hypothalamic
neurons are involved in brain reactions to various stimu-
lants. The effects of stress and antigenic stimulation on

the hypothalamus are reviewed. Previously it was known
that the brain responds specifically to various patterns of
stimuli, which depends on the nature and intensity of the
stimulus. Antigens have a special place amongst the sti-
muli applied to the brain. The effects of antigen depend
on their biochemical nature though they also are conside-
red to be stress factors [61].

Signaling mechanisms in stress. The comparative
role of Interleukin-1c/Interleukin-1f (IL-1a/IL-1B)
production, blood levels and ligand-receptor interactions of
[L.-1b with its immune and nerve target cells was analyzed.
We also investigated intracellular signal transduction via
the sphingomyelin pathway during the development of
stress reaction. In mice stress of different durations and
intensities induced increased concentrations of glucocorti-
cois and of [L.-1a. /1L~ 1B in blood. Thymocytes and lym-
phocytes responded to the concomitant actions of 1L-1a,
which correlated with changes in the humoral immune res-
ponse. These events coincided with stress-induced chan-
ges in the activity of neutral-sphingomyelinase, the key
enzyme of the sphingomyelin cascade, in membrane frac-
tions of mouse cerebral cortex and of thymocytes. It is indi-
cated that the function of immune and nerve cells is chan-
ged. Lymphocyte and thymocyte proliferation and cytoto-
xic activity of splenic natural killer (NK) cells, the intensi-
ty of cytokine signal transduction in the cells of the immune
and neuroendocrine system, indicate immune and neural-
immune responses to stress [62].

Orexin in the CNS and in immune organs. The
number of orexin containing neurons is relatively law.
They are located in the hypothalamus mostly in the LHA,
but projections extend into brain and spinal cord neurons.
A wide range of cells express orexin receptors. The orexin
system regulates a variety of functions. The presence of
orexin containing cells and their receptors in peripheral
organs (spleen, liver, gut, etc.) is a recent finding.

Since low levels of orexins were found in the blood
and cerebrospinal fluid, there is reason to believe that
orexin may fulfill humoral regulatory functions.

It may be concluded on the basis of current evidence
that orexin containing neurons respond to antigenic sti-
mulation of the host, and that the CNS also responds to
this antigen. It mast be stressed that only designated
neurons respond to antigenic stimulation.

Combined results indicate that there are changes
both in synthesis and utilization of neurons during phy-
siological function. It must be taken into consideration
that utilization is intense, and that the level of orexin
neurons is law, even if the level of preproorexin is signifi-
cantly increased, Thus orexin neurons regulate immune
function [63].

Orexin-containing neurons and neurotransmitters of
orexin A and B were shown to be involved in brain res-
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ponse to stress. Here we review new experimental data
about the involvement of orexin neurons in brain reac-
tions to stressors (hunger, hypoglycemia, immobiliza-
tion, pain, etc.). Recent evidence shows that the release
of orexin A and B affect the secretion of the hypothala-
mic-pituitary-adrenal axis hormones in response to
stressors. Hypothalamic orexin-containing neurons
depend for activation on applied stimulation. The
patterns of morphological and functional changes of ore-
xin-containing neurons, which are localized in various
hypothalamic structures, were analyzed after various
stressors (eg. restraint stress, cold stress, antigen appli-
cation). The analysis of the literature and our own data
suggest functional identity of populations of orexin-con-
taining neurons in the perifornical part of hypothalamus.
The reactions of orexin-sensitive cells of the hypothala-
mus, midbrain, medulla, spinal cord and immune organs
to antigen injections in different doses reflect changes in
the function of orexinergic cells. These data indicate the
participation of orexin system in brain reaction to vario-
us kinds of stressors [64].

Multiple sclerosis (IMS) patients frequently complain
of fatigue and sleep disturbances and orexin is a neuro-
peptide known to play crucial role in sleep /wakefulness
regulation and in many other physiological functions.
Hypothalamic orexin neurons were studied during adop-
tive transfer to rats of experimental autoimmune encep-
halomyelitis (EAE). Though the total quantity of ore-
xin-positive cells was decreased in EAE animals, diffe-
rential counts of these neurons revealed discrete hypot-
halamic zone responses. Three possible variants could
be distinguished: reduction of orexin-positive neurons
quantity with no changes in their RTD (DMHa,
LHAd, LHAvm); increase of RTD with no altera-
tions in quantity (more medial hypothalamic structures);
quantity was reduced and RTD was increased (in more
lateral hypothalamic structures). The preproorexin gene
expression in hypothalamic cells of EAE animals was
slightly increased, indicating the possible increase of ore-
xin synthesis. EAE induction decreased orexin neurons
and synthesis and utilization was increased.
Hypothalamic orexinergic neurons participate in CNS
response to EAE, which could be important for under-
standing the pathology of multiple sclerosis [65].

Neuroimmune pathology of stress. These pre-
parations of peptides and nucleotides are known to be
effective modulators of the immune and neuroendocrine
systems. Here we discuss a new concept, which suggests
that endogenous short peptides and their synthetic analo-
gues, bind to specific sequences of nucleotides in DNA.
These site specific peptide-DNA interactions modulate
cellular genetic functions and form the basis of molecular-
genetics of stress-protective short synthetic peptides.

Protective action of nucleotide preparations on impaired
functions of the immune and neuroendocrine systems was
shown. It seems that these effects are based on the ability
of nucleotides to penetrate cells and subsequently splitting
into nucleotides, which, after release by the cells, bind to
purinergic P2 receptors. These results indicate that short
peptides and DINA preparations are capable of correcting
stress-induced impairment on neuroimmune function.

Multiple sclerosis (IVIS) patients frequently complain
of fatigue and sleep disturbances and orexin is a neuro-
peptide known to play crucial role in sleep /wakefulness
regulation and in many other physiological functions.
Hypothalamic orexin neurons were studied during adop-
tive transfer to rats of experimental autoimmune encep-
halomyelitis (EAE). Though the total quantity of ore-
xin-positive cells was decreased in EAE animals, diffe-
rential counts of these neurons revealed discrete hypot-
halamic zone responses. Three possible variants could
be distinguished: reduction of orexin-positive neurons
quantity with no changes in their RTD (DMHa,
LHAd, LHAvm); increase of RTD with no altera-
tions in quantity (more medial hypothalamic structures);
quantity was reduced and RTD was increased (in more
lateral hypothalamic structures). The preproorexin gene
expression in hypothalamic cells of EAE animals was
slightly increased, indicating the possible increase of ore-
xin synthesis. EAE. induction decreased orexin neurons
and synthesis and utilization was increased.
Hypothalamic orexinergic neurons participate in CNS
response to EAE., which could be important for under-
standing the pathology of multiple sclerosis [66].

Orexin containing and orexin sensitive neurons regu-
late brain responses to antigen. LPS injection alters the
orexin contents of neurons, affects the intensity of pre-
proorexin gene expression and of orexin receptor gene
expression [67].

CONCLUDING REMARKS.
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Korneva’s letter to me describing the early history
of Inmuno-Physiology. Dated 11/11/2014.

«I’'m sending you the draft of my last talk on the
forum, «Actual problems of fundamental medicine» in
Ekaterinburg. This lecture gave a short history of
neuroimmunophysiology development.

«As it is known that S. Metalnikov is the founder of
Neuroimmunophysiology (1925). Since that time some
investigations have performed similar studies in different
labs, but mostly not systematically, some of them success-
ful, but not always. In 1957 in Saint-Petersburg, Institute
for Experimental Medicine, Academician D. Biryukov,
physiologist, initiated the beginning of this field.
Academician V. loffe accepted this suggestion and the
experiments of this project was started: H. Korneva and
L. Khai were asked to do this project. After 3 years of
work it become clear that the only possible explanation of
our experimental results is to conclude that all the immu-
ne responses we observed were dependent on CNS
action... We destroyed hypothalamic structures carefully,
so the size of lesion was very small. To our surprise, inten-
sive inhibition or intensive increase of antibody production

was observed after operation on AHP. Surely, these expe-
riments indicted the beginning of new foundations of bio-
logical sciences.

By the 1960-s similar investigations were developed in
many scientific centers in USSR. Little bit later a very dif-
ferent and emotional discussion took place in our country.
Academician A. Ado initiated the commission to stop
these investigations and our lab was to be closed. This
situation was very dangerous, especially if you keep in mind
the difficult events in physiology and genetics in our
country. Two persons saved the lab and the development of
this field: academician N. Bekhtereva, the director of
IEM, physiologist, and academician R. Petrov, he was the
main immunologist in USSR. These actions were of histo-
rically important.

But the discussions were prolonged, and they were
still dangerous. It is likely that process of developing
neuroimmunophysiology in other countries was not easy
either. The physiologists accepted this new field easily,
because for them the body was the whole organism. But
immunologists at that time were working mostly with the
cells or reactions in vitro. At that very time I was invited
to Stanford to give a lectures (1967), but of course it
was not permitted to go, and professor George Solomon

]

Figure 2. Elena A. Korneva chairing a presentation in the
Immunophysiology Meeting in St. Petersburg, 2009.

came to our lab. As he ruled later, in his last book, «I
visited Elena Korneva to find out if the results are a
matter of truth and not the next soviet propaganda».

George spent in our lab for two weeks, learned the
techniques and documents and sent us his pupil —
Margaret Kemeny. Later on they published the article,
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which has been done using our model and this stopped
the discussion.

Professor Ado accepted this direction as a real one
openly in some conferences. The number of labs working
in the world in that time was very limited. And all of the
people working in the world in this field were invited to
first international symposium which took place in
Institute for Experimental Medicine in 1978. We
couldn’t invite only three persons — Istvan Berczi,
Filipp, G, and Andor Szentivanyi — because they
emigrated from Hungary and on one hand it was not

easy to find them, but more importantly our government
would not allow them to come. It was necessary to men-
tion all foreign guests of this symposium, because later
on they became the first persons of this direction

(G. Solomon (USA), B. Ader (USA), W. Pierpaoli
(Switzerland), B. Jankovich (Yugoslavia), N. Spector
(USA), H. Besedovsky (Switzerland)). Most of them
met each other for the first time, «found» each other and
began to organise international societies and journals.

Very best wishes, Elena Korneva»
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Pabora mocesmena aHTHCTPECCOBOH TepaIHy ¢ MPUMEHEHHEM MOTHBAIIHOHHOTO ayTOTPEHHHTa C BH/IEOKOMITbIOTEPHOH BHEIIHeH
o6parHoit cBsisbio. Mccaenosanue nposogunoch Ha 32 106poBOAbLIAX-HCHBITYeMbIX B Bospacte oT 17 70 45 AetT ¢ pasaudHbIMU
MICHX03MOLIMOHAABHBIMH, COMATHYECKHMH PACCTPOHCTBAMH M HHKOTHHOBOM 3aBHCHMOCTDIO. | [oAyueHHbIE JaHHbIE TTOKAa3aAH, YTO
MOTHBAIMOHHDBIH ayTOTPEHHHT C BUZIEOKOMIbIOTEPHOH BHeIHeH 06paTHOH CBA3bIO MO KozHO-rarbBaHmueckor peaxuuu (KI'P)
BAUSIET HA OCHOBHbIE (DM3HOAOTHYECKHE MEXaHH3Mbl CTPECCA, CHHKAET TOHYC CHMIIATHYECKOH BereTaTMBHOH HEPBHOHM CHCTEMBI,
IOBBILIAET YCTOHYUBOCTb LIEHTPAABHOM HEPBHOH CHCTEMbl K BO3JEHUCTBHIO CTPECCA, BOCCTAHABAMBAET aJANTHBHbIE MEXaHHU3MbI
CaMOPETryASILIUK, OKa3bIBaeT OAArONPUSITHOE BO3/EHCTBHE HA OPTAaHU3M U 30POBbE YEAOBEKA.

Karouesbie croBa: BHzeOKOMITbIOTEpHAS BHEIIHSS 06paTHAs CBA3b, HEHPOOHOYTIPaBACHHE C BHEITHEH 06PaTHOH CBA3bIO, aJlalTHB-
Hasl CAaMOPEryASILUA C BHeIHeH o06paTHOH cBsisbio 1o KI'P, anTucTpeccoBas Tepamus, Ko2KHO-raAbBaHHYECKas! PEaKIIHs, 3/10POBbe.

This work is devoted to anti-stress therapy in applying the motivational videocomputer meditating with external feedback. The
study was conducted on 32 volunteers; subjects aged 17 to 45 years with a variety of psycho-somatic disorders and nicotine depen-
dence. The findings showed that motivational videocomputer external auditory training with feedback galvanic skin response
(GSR) affects the basic physiological mechanisms of stress, lowers the tone of the sympathetic autonomic nervous system, increa-
ses the stability of the central nervous system to the effects of stress, restores the adaptive mechanisms of self-regulation, has a bene-
ficial effect on the body and the health of humans.

Key words: videocomputer external feedback neurobiofeedback with external feedback, adaptive self-regulation with external
feedback by RAG, anti-stress therapy, galvanic skin response, health.

Beeaenne. B nacrosuee Bpems B Hameii crpane u sa
py6eKoM cpeay HaCeAeHMs IIHPOKOe PacIipOCTpaHeHHe
TMOAYYHAH TICHXOCOMATHYECKHE,
3aHHbIE CO CTPECCOM H TPEBO:KHO-(POGHUEcKHe pac-
CTPOHCTBA, KOTOPbIe HYacTO HA3bIBAIOT «BOAESHAMH
IMBUAM3ALIMHY . JTH Hapymenus otHocsatca B VIKB-10
k pybpuxam F40-F48 [1]. Jauubie napymenus saua-
CTYIO COMPOBOZKAAIOTCS Bblpa:KEHHBIMH BeTeTaTHBHbIMH
AUCQYHKIUAMH, 3MOLMOHAABHOH AaOGUABHOCTbIO, Hapy-
INeHUSMH CHAa U TIOBEJICHHsl, OTPHIATEAbHOE BAHSIOT
Ha pPabOTOCIIOCOGHOCTD, aJaNTaLMIO H COLMAAU3ALIMIO
yeAOBeKa, ero 370poBbe B 1eroM [2-4].

HEBPOTHYECKHE, CBs-

HsBecrHo, uto npo6aembl 310poBbs (TOAHOTO PU3H-
YeCKOro, ZyIIeBHOTO H COLHAABHOTO GAArOMOAYHEHs)
U 3/10pOBOr0 06pa3a »KU3HU TECHO CBsA3aHbI C MOZAEASIMH
TNOBeZieHUs] HHAUBHAYYMAa B OOLIECTBe. |aK:e Z0Kasa-
HO, YTO COCTOSIHHE 3/I0pOBbsl YEAOBEKA OIPeeAseTCs
pOIIecCaMU  ONTHUMAAbHOH CaMOPETYASILIMH  (PYHKIIMO-
HaAbHbIX CHCTEM OpraHH3Ma, aJeKBAaTHO IepecTpaH-
BAIOIIUXCS 107l BAHSHHEM (DAKTOPOB BHEIIHEH M BHYT-
penneli cpeapl. Hapymenue npomueccos camoperyasiyu
W aZ;anTalMy B OpraHU3Me MpH BO3JEHCTBUM CTPECCOB,
60Ae3HEH, HEraTHBHbIX BHYTPUAMYHOCTHBIX M MEKAHY-
HOCTHDbIX OTHOIIEHMH MPHBOJUT K Pa3BHTHUIO PaBAUY-
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HbIX TCHXOCOMaTHYECKHX AHUCPYHKUMH, BIAOTb 70
TS:KEAbIX 6GOAe3HEH M YCTOMYHBBIX IAaTOAOTHYECKHX
cocrosauit [4, 5]. Jlas noBbimenus a(PeKTUBHOCTH
AeYeHHs] U MHHUMH3ALMH TPO(ECCHOHAADHBIX OMIMO0K
[PU KOPPEKUHH HAPYIIEHHbIX (PYHKUHH H (PYHKLHO-
HaAbHbIX COCTOSTHUH (0CO6EHHO YCTOHYHBBIX TATOAOTH-
YECKMX COCTOSIHUH) BakHYIO POAb HMIPAaeT KOHTPOAb
06'beKTHBHDBIX TCHXO(PU3HOAOTHYECKHX TTOKasaTeAel
TIPU BOCCTAHOBAEHHH a/IalITUBHbIX MEXaHU3MOB CaMOpe-
TYASILIMK YeAOBEKa.

[Tocreanue aecsitureTnst Bo Bcex pasBHTHIX CTpaHax
B MeJMKO-TICHXOAOTO-TI€/IarOTMYECKHX C(epax CTaA
HIMPOKO MPUMEHSTHCSI METOJ, GHOAOTHYECKON 06paTHOU
cesasu (BOC), nasbiBaemblil B Hay4HO-IPaKTHYECKOH
AMTepaType HeHpOGHOyTIpaBAeHHEM, (PYHKIIMOHAABHbBIM
6uoynpaBAeHHEM,  aZANTHBHOH  CaMOPETYASILIHEH
c BHemHeH o6paTHOH cBsasbio [5, 7-10]. Ero neaeco-
06pa3HOCTb M BbICOKas 3(PEKTUBHOCTb /I0Ka3aHa BO
MHOTHX 06AACTSIX MEAULMHbI, MCHXOAOTHMH, CIIOPTa
u nayku [11-13]. Ilo pesyabratam ucrnoabsoanus
BHEIIIHEH 06PaTHOHN CBsI3H Y HAC B CTPAHE U 3a pybOe:KoM
HaI|CcaHbl COTHH ThICAY PabOT, 3alMIIEHO MHOXKECTBO
aucceprauui. Metoa nossoasieT crienmaructy B KopoT-
KHe CPOKH O6'bEKTHBHO M MPAaBUAbHO 06yYHTb 4eAOBEKa
(xak pebeHKa, Tak U B3POCAOTO ) HABbIKAM IICHXO(H3HO-
AOTMYECKOH CaMOPETYASLIMH, BbIpaboTaTb HOBOE (PyHK-
LIMOHAABHOE COCTOSIHHE, CIOCOOCTBYIOIIEE YAYHIIEHHIO
¥ HOPMaAM3alIMH TI0Ka3aTeAel 3/l0pOBbsl, a TaK:Ke TMOJ-
Nlep:KaHHIO 370pOBOTO 06pasa KU3HH.

Marepuanrbi u meroabr uccaegopanus. Hacrosmee
HCCAE0BaHHE TIPOBOAMAOCH Ha 32 106pOBOABLIAX B BO3-
pacre ot 17 10 45 Aet. Y Bcex oTMeyaruch Te HAM HHbIE
MICHXO03MOLIHOHAAbHbIE, COMAaTHYECKHE PaCCTPOHCTBA
U BereTaTHBHblE AMCQYHKLMH, OOGYCAOBAEHHbIE CTpPEC-
com. Kpome Toro, y psiza ucnibiryembix 6bira BbissBAEHA
HUKOTHHOBasi 3aBMCUMOCTb (cTaz Kypenus 6oree
3 aer). I'lpu xoppexumu (yHKIMOHAABHOTO COCTOSTHHS
HCCAe/lyeMbIX M BbIDaGOTKE CTPECCOYCTOMYHBOCTH ObIA
HCIIOAb30BaH METOZ, MOTHBALIMOHHOTO ayTOTPEHHHTa
C BH/IEOKOMIIBIOTEPHON BHEIIHEH 0OPATHOH CBSI3bIO 110
kozxHO-raAbBannyeckor peakuuu (KI'P). Jlas ero pea-
AMBallAM  UCIOAb30BAACS  allapaTHbIA  KOMIIAEKC

«Ambarokop™-01P» (nmpoussoacreso OOO HIILI
«MMH BUTPO», CI16), umeromuii Bce HeobxozumbIe
ZOKYMEHTbI, KOTOpble TIO3BOASIOT TIPUMEHSITb €ro
B HayKe, T1eJarOruKe, CIIOpTe M TIPAKTHYECKOH MeMLIHHE.
Koppekiyonnbiii Kypc azanTHBHOH caMOpPeryAsuH
C TpPUMEHEHHEM MOTHBAIIHOHHOTO ayTOTPEHHHTa
C BHEOKOMIIBIOTEPHOH BHEIIHEH OOPAaTHOH CBA3bIO
cocrosia us 10-20 exeaneBHBIX MAM Yepes eHb 3aHS-
it o 20 a0 30 mMuHyT Kazkzoe, B 3aBUCHMOCTH OT
(PYHKIIHOHAABHOTO COCTOSIHHsI TPEHHPYEMOTO YeAOBeKa.

Kazkzoe sansitue BkAIOUar0 B cebst peiBaPUTEABHYIO
6ece/ly ¢ TIAllMEHTOM, CEaHC aZlAlITUBHOMN CaMOPETyASILIHH
C BHeIlIHe# 06paTHOH CBA3bIO, 06CY:KAEHHE Pe3yAbTATOB
TPeHHMHra M peKoMeHzauuH. Bo Bpemst ceanca marmeHT
cuzieA B yA06HOM Kpecae Tepes; SKPaHOM JIeMOHCTpa-
IIMOHHOTO MOHMTOpa Ha paccrosuuu 1,9-2 mertpa ot
KOMIIAEKCA. YCHAMTEAb CHTHAAOB TIPH MOMOIIH SAACTHY -
HOTO PeMHs! (PUKCHPOBAaACS Ha Tosice naumenta. Jarauk
ars peructpauun KI'P npukpenasaca Ha aucrarbayio
(paraHTy YKa3aTeAbHOTO HAM CPEZHEro MaAblia PYKH.
CurnanroM BHerHeH 06paTHOH CBSI3H CAY?KHA (DPParMeHT
BUZEO(PUAbMA, JIEMOHCTPHPYEMbIi Ha dKpaHe MOHHTOpa
AAsl TTaUEHTA. Bb160p pparmMeHTa BHIEO(PHUABMA OCY-
ILECTBASIACSL U3 6a3bl IPOTPAMMHOTO O6ecTieyeHHsi. JTo
MOT 6bITb XyZI0:KECTBEHHbIH, MYAbTHUIIAMKALMOHHBIH,
AokymeHTaAbHbIH uAbM. O6bIMHO PUABM BbIGHPAA CaM
nauueHT noz KoutpoieM crienmaiucta. Oanako B psize
caydaeB (TOBbINIEHHAs! CEHCUTHBHOCTb, 3MOIHOHAAbHAS
AQGUABHOCTb, HAAHYHE ZeNPEeCCHBHOH CHMITTOMATHKH,
XPOHMYECKas yCTaAOCTb), YTOGbI He IIPOBOLHPOBATDH
Ha 3aHATHAX (0CO6EHHO MepBbIX) Y MallMeHTa H3AHIIHEe
BOAHEHME U HallpsizKeHHe, TEMATUKY (PMAbMa TIpeAaran
crenaAucT. BHauare HcHbITYeMbIM peKOMeH/I0BaAHCh
TMOBUTHBHbIE M «AETKHE» (DPArMeHTbl BUAEO(PHABMOB
¥ MyAbTQUAbMOB. |lo Mepe cHu:keHHsi ToOKasaTerelt
KI'P u ymenbinenus sereratusHoit AabuAbHOCTH (4alie
BO BTOPOH TOAOBHHE KOPPEKIIHOHHOTO KypCa) CIOZKETbI
Tpe/AaraeMbIX BUZEO(PHUABMOB CTAHOBHAHChH HOA€e 3MO-
LIMOHAAbHBIMH, HACBIIIIEHHbIMU H CAOZKHBIMH. B mporiec-
ce TpeHHHra B MOMeHT yBeaudenus: yposusa KI'P, nzo6-
paxkeHHe Ha SKpaHe MOHHTOPA TalMeHTa HCYe3aio,
B MOMEHT TMOHHKEHHS — IOSBAAAOCD
[ Iposorzxenne nmpocMorpa (PHABMA CAY:KHAO HOAOKH-
TeAbHDBIM TIOAKPEIIACHHEM, a OTCYTCTBHE — OTPHIIATEAD-
ubiM. [haBHOM 3aza4eli A5 UcTIbITYeMOro 6bIAO TIOAZEP-
2KaHHe TOTO (DYHKIIMOHAABHOTO COCTOSIHHUsI, KOTOPOE 1103~
BOASIAO 6bl €My CMOTPETb (DMAbM, ITyTeM CHSITHSI TICHXO-
3MOLHOHAABHOIO U HaTIPSKEeHUS]
u cumzkenus yposus KI'P. Yem zoabiue B npouecce tpe-
HUHTa IeMOHCTPHPOBAACS BUZEO(HADM, TEM BbIle 6bIA
TIOKasaTeAb yCIemHocTH 3a ceaHc. | lo xomy ceanca crie-
LIMaAMCT Ha CBoeM paboueM MOHUTOpe HabAlZaA 3a
LMMPOBbIMH H TPAPUYECKUMH TTOKA3aTEAIMH aMILAMTY-
abt KI'P u neprogamu yenemmocru (puc. 1).

[ Tocae ceanca Bce pesyabTaThl TpeHHHTa BbIBOAHAHCD
Ha 9KPAH CHELMAAUCTA. JTO MO3BOASAO POAHAAUSHPO-
BaTb M COXPAHUTb UX B MHJUBH/IyaAbHOH KapTOYKe KAH-
enta. | Iporpammuoe obecrieuenue Takzke npegocTaBasi-
AO BO3MOZKHOCTb CIELIMAAUCTY M MalMEeHTy aHAAU3HPO-
BaTb /JMHAMHKy (DU3HOAOTHYECKHX IMOKasaTeAel
M YCIIEITHOCTH TPEHHHIOB He TOABKO B TeYeHHE OJJHOTO
3aHATHA, HO U B TeYeHHe BCEro Kypca.

CHOBa.

MbIIIIEYHOI'O
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Puc. 1. B npouecce moTuBaimonHoro ayToTpeHHHra ¢ npuMeHeHHeM

BH/ICOKOMITbIOTEPHOH BHenHel o6patHoii caasu o KI'P pesyabratsr
TPEHUHTA OTPazkalOTCs Ha SKPaHe MOHUTOPA CTIELIMAAKCTA, T71e TIEPHOZbI
nosbimenust KI'P (npocmotp (uabMa HEBO3MO2sEH) — TeMHbIE TIOAOCHI

(1), cumzxenne KI'P (uaer aemoncrpauus gpurbma) — csetante (2).

A MaTeMaTHKO-CTaTHCTHYECKOH 06pabOTKH pesyAb-
TaTOB HCIIOAb30BAAMCh OIUCATEAbHbIE CTaTUCTHUKH,
t-KPUTEPUH Al 3aBUCHMbIX H HE3aBUCHMbIX BbIOOPOK.

Pesyabrarpr nccaegosanms. Hccaegosanus nokasa-
AH, YTO TIOCA€ D—7 3aHATHUH y HCIBITYeMbIX HaYMHAA
(pOPMUPOBATBCA YCTOMYUBbIM HaBbIK II0 CHH:KEHHIO

Beanuunbl KI'P B Teuenwe Tpenmnra c yBeaumuenuem
BpeMeHH TpocMoTpa BHAeopuAabMa. | lonozuterbHas
AMHAMHKa HabAI0ZaAaCh He TOABKO B TEYEHHE OJJHOTO
ceaHca, HO u Kypca B eroM (puc. 2, 3), uto ykasbiBa-
AO Ha yMeHblIleHHe AaBUABHOCTH BereTaTHBHOH HEpPBHOM
CHCTEMbI, TIOBbIIIEHHEe aJlalTUBHbIX CBOHCTB, yBeAHYe-
HHE CTPECCOyCTOHYUBOCTH 06y4aeMOro YeAOBeKa.

B uerom no rpynmne nokasareab ycnemmoctu (B %)
TIPOCMOTPa BUZIEOPUAbMA B TEUEHHE BCETO CEAHCA K KOHILY
kypca zaocroBepHo (p<0,01) mnosbicurca (puc. 4)
Ha @oue cHmxenus ypoBua RIP  (p<0,001).
[lerecoobpasno nmoguepkHyTh, UTO YeM Huzke GbIA ypo-
senb KI'P 3a ceanc, Tem xomdopTHee dayBcTBOBaA cebst
TAIIMEHT, TeM YCTOMYHBee GbIAO €ro IICHXO3MOLMOHAABHOE
U BereTaTHBHOE COCTOsIHHE. B Tmpoliecce Kypca ycrieni-
HOCTb TIPOCMOTPAa BHZEO(MHMAbMA Ha OTAEAbHBIX CeaHCax
MOIAa BHE3aNHO YXyaAumTbesi, a ypoedb KI'P yseau-
uutbest (em. puc. 2, 8; puc. 3). ['lo xozy 6eceap BbisicHs-
AOCb, YTO HCIbITYeMbIH B 3TOT /IeHb UYyBCTBOBaA cebs

8- Ne I-a 8- Ne I-6 ) Ne I-s
6 I e e T e P 6 6
4- 4 4-
29 21 24
0 . . . A 0 0-
0 5 10 15 20 0 5 10 15 0 5 10 15
g Nell-a g Nell-s g Nelln
6 6 64
4- 4 4-
29 21 24
0 : : : 0 I_I.—ll_ll_ll_lII_I|—|I—H‘hjl_l.—u—n—|T 0-
0 5 10 15 0 5 10 15 0 5 10 15
g Nelll-a g Nelll-6 g Nelll-n
64| - 6
4- 4 4-
29 21 24
LT . L )
0 5 10 15 20 0 5 0 15 20 0 5 0 15 20

Puc. 2. unamuxa KI'P (B yca. ea.) B Teuenue ogHoro ceanca u Kypca MOTHBAIIHOHHOTO ayTOTPEHHHTA C BHCOKOMIIbIOTEPHOH BHENIHEH 06paTHOM

csisbio: 1) ucnbrryemoro Ne 1 (Bospacr 21 rog) — wa 1-m (a), 7-m (6) u 10-m (8) ceancax; 2) ucnbrryemoro Ne 2 (sospacr 34 roga) — na 1-m

(a), 9-m (6) u 13 (8) ceancax; 3) ucnbiryemoit Ne 3 (Bospacr 37 aer) na 1-m (a), 7-m (6) u npu noBTOPHOM CTpecce, aHAAOTHHHOTO TIEPBOMY TIOCAE

nepepbiBa B /Ba Mecsilia rocae 6asosoro Kypca us 15 sausaruii (8). I'lo ocu abeumee — munyTbI ceanca; no ocu opaunar — noxasareab KI'P B ycaos-

HbIX eZUHHLIAX.
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Xy2Ke, YeM B IpeZbIZYIIHe JHH, YTO ObIAO OOYCAOBAEHO
epeyTOMAEHHEM, HENPUATHOCTAMU
Ha pabore uAM JoMa, HadaroMm 6oresuu (OPBU).

IINOXHMM CHOM,

o o B
100 7o KI'P  Tlpasurbuo, % vkl 80
80 1 - 240
60 - 180
40 - 120
20 1 - 60
0 [l Sl . . 0
0 5 10 15 20 25 30
o o B
100 _O Krp npaBH}\bHO, /0 MK_ 280
80 1 - 240
60 - 180
40 - 120
20 1 - 60
0 5 10 15 20 25 30

(PYHKLIMOHAAbHOE COCTOSIHHE, ITO3BOASIIOLLIHE KOHTPOAU-
pOBaTb U IOJABASATb HEraTHBHbIE INPOSIBAEHHS CTpecca
1 u36bITOYHOE TICMX0IMOLMOHAAbHOE Hamnpsizsenue (cM.

100 KIP Tlpasmanso, % B oo
50 - 240
60- - 180
40 1 - 120
20 60
SO0 T e e
0 5 0 15 20 25 30
0o KIP Mpassoro, % weB oo
%0- - 240
60- - 180
40- 120
2. - 60
Tl
5 0 1

0 20 25 30

Puc. 3. Ipumepnr ungusuayarouoin aunamuxu KI'P (croabuxu) u ycnenmoctu npocmotpa Buseopuabma (BepxHuil rpadHK) pasAHYHbIX

HCIIBITYeMbIX B T€YeHHe Kypca MOTHBALMOHHOIO ayTOTPEHHHIA C BHZEOKOMIIBIOTEPHOH BHELIHEH 06PaTHOH CBsI3bIO. 110 OCH abCUHCC — HOMep CeaHca;

0 OCH OpPZIMHAT: CAeBa — YCIENIHOCTb TpocMoTpa BuzeopuabMa (B %), cnpaBa — Beanmunna avmnautyant KI'P (8 mxB).

Hccrenosanus Taxzke nokasaau, uto yem 60Abiie GbIAO
MIPOBEZIEHO CEAHCOB U YeM YCTOHYMBee ObLA BbIpabaTbIBae-
MbIli HaBbIK CAMOPETyASILIMM, TeM ObICTpee B IpoLiecce
TPEHHHTA NALMEHT CIIPABASIACS C H36bITOYHbBIM [ICHX0IMO-
umoHaAbHbIM HaripsizkenueM. O6brano nocae 7-10 cean-
COB-TPEHMHTOB 06y4aeMblil pearupoBaA Ha MPOCMOTP
CAOZKHOTO, SMOIMOHAABHO HACBIIEHHOTO BHZEOMaTepHa-
Aa 60Aee HUSKHUMH TCHXO3MOLMOHAABHBIMH, BETeTaTHB-
HbIMH M 3HETPETHYECKMMH 3aTpaTaMH, YeM Ha TepBbIX
ceaHcax Kypca. Y psila TALMEHTOB, MPOLIEANIHX Kypc
MOTHMBALIMOHHOTO ayTOTPEHHHTa C BH/EOKOMITbIOTEPHOH
BHEIIIHEH 06PATHOH CBSI3bIO, IIOCAE JAHTEABHbIX [IEPEPbI-
BOB B HECKOABKO MECAIEB, NPH BAMSHHH TOBTOPHBIX
CTPECCOBbIX M TCHXO3MOLMOHAABHBIX HArpy3oK, aHaAO-
TMYHBIX NlepBHYHbIM, TokasaTerr KI'P B Teuenue Tpenyn-
ra GbIAM B HECKOABKO pa3 HHUzKe, 4eM Ha IepBbIX CeaHcax
(cm. puc. 2, 8). I'lpu atom ucrbrryembie otmedanu y cebst
60Aee CIIOKOHHOE pearupoBaHKe Ha JaHHble HArPY3KH, YTO
yKasblBaAO Ha TIOBbIIIEHHE YCTOMYMBOCTH HX (DYHKLIHO-
HAABHOTO COCTOSIHHUSI K BO3ZIEHCTBHIO CTpecca.

Anarus pesyAbTaTOB CBHAETEABCTBOBAA, YTO MOCAE
10 ceancoB npakTMyeckdn y Bcex TNalHEHTOB ObIAH
BbIPabOTaHbl HOBble HABbIKM CAMOPEIYASIIMH H HOBOE

puc. 1). Hauboree ycroiuusbie cocrosuus nmo 60pb6e
co cTpeccoM ObIAM BbIpabOTaHbl y AMIL] [TOCETHBIIHUX
15-20 ceancos-tpenunros. [ loroxkurerpnas aunamu-
Ka B PETHCTPHPYeMbIX IOKA3aTeAsIX OTMedYaAach Kak

99
100 Sk
| 78
80 63
mxB u % 60 Wk
40 7 24 W ko
20 7 [ Yeremmuocts
0 1 ' 2 '

KOHTPOAbeIe OGCACZI,OBaHI/Iﬂ

Puc. 4. [lunamuxa nokasarereis KI'P B MxB u ycnemmocrn npocmorpa
BHZeo(pHAbMA B %0 B TeueHHe Kypca BH/IEOKOMITbIOTEPHOTO
MOTHBALIMOHHOTO ayTOTPEHHHTA 10 TPyTINe UCTbITyeMbix Ha nepsoM (1)
¥ 3aKAIOUHTEABHOM KOHTPOAbHOM obcaezoBanuu (2).

**6<0,01; ™ p<0,001.

B TedeHHe ogHOro 3aHsATHA (cM. puc. 2), Tak U OT 3aHs-
tus K 3aHaTmo (cm. puc. 2, 3).

Hsyuenne pesyabTaTOB KAMHHYECKHMX M TICHXOAOTH-
YECKMX COCTABASIIOIIMX BBIIBUAO CHH:KEHHME YPOBHS
TOKasaTeAell TPEBOKHOCTH, HEBPOTHYHOCTH, 3MOLIHO-
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HaAbHOCTH, BereTaTHMBHbIX zuchyHkuui. HMcnbrryembie
OTMeYaAH, YTO CTaAH GOAee CIIOKOHHBIMH, AyYIIE HyB-
CTBOBAAH CBO€ COCTOSIHHE, KOHTPOAUPOBAAH U YCTPAHsI-
AW H306bITOYHOE HAMPsIKEHHE KaK B YCAOBHSIX TPEHHHTa,
Tak ¥ B OKpy:Kamomeid ux coumarbHoir cpeze. Cpezau
KypSAILUX BbIABAEHA TEH/EHLHsI TI0 YMEHDIIEHHIO KOAH-
YeCTBa BBIKYPHBAEMbIX 3a JIEHb CUTAPET.

3axkawouenne. [ Iposesennoe uccresoBanue mnoxasa-
AO, YTO MOTHBALIMOHHBIN AyTOTPEHUHT C BHZIEOKOMIIbIO-
TepHOH BHemHeH o6paTHoil cBsisbio mo KI'P paumser
Ha OCHOBHbIE (DUSHONOTHYECKHE MEXaHHU3MbI CTpECca,
CHM2KAET CHMIIATHYECKHH TOHYC BEreTaTMBHOH HEPBHOU
CHCTEMBI, IOBBILIAET YCTOUYHBOCTb LIEHTPAAbHOU HEPB-

HOH CHCTeMbI K BO3JEHCTBHIO CTPECCa, OKa3bIBaeT HGAAro-
MPUSITHOE BO3JEUCTBHE HA OPTaHU3M H 37[0POBbE YEAOBE-
ka. Hopmarusauus ncuxogusuororuueckoro cocrosinus
U BbIPaBGOTKA HOBBIX YCTOHYMBbIX IUHAMUYECKHUX CTEPEO-
THIIOB TOBE/IEHHsI JIOCTHTAIOTCS aKTHBAILIMEH, BOCCTAHOB-
A€HHEM M TPEHHUPOBKOH SH/IOTEHHbIX MEXAHU3MOB CaMO-
PETYASILIUH. ﬂoc*rmmel-me ele 60OAbIIEH 3(PPEKTHBHOCTH
AHUYHOCTHOH aHTHCTPECCOBOH TEPAITUH BOSMOXKHO 3a CYET
KOMITAEKCHOTO HCIIOAb30BaHHsI MOTHBALMOHHOTO ayTo-
TPEHHHra C BU/IEOKOMIIBIOTEPHOH BHENIHEH OOpaTHOM
cesisbio o KI'P u nerenanpapaeHHOM mcHxoAOrHYeCKOH
U TICHXOTePAIeBTUYECKOH KOPPEKIMH, TIPUMEHEHHsT Mac-
caxka, papMaKoO- H (pU3HOTEPAIIHNH.

Aureparypa

1. MKB-10. Kraccupuranus ncuxudeckux u noseseHdeckux paccrpoiiets: Vccaezopateabckue auarHocruueckue kputepuu.— (Renesa: BO3,

1998.— 208 c.

2. Bereratusnble pacctpoiictBa: KAMHHKa, Aedenue, auarHoctuka / [loa pea. A. M. Beitma.— M.: Mea. ungopm. arentcrso, 2000.— 752 c.
3. Iapyensx C. A. Crpecc. Bereroser. [Icuxocomaruxa.— CI'16., 2002.— 384 c.

4. Womun H. A. Aganrauus: obmebuororuyeckue u ncuxopusuorornueckue ocuosbl.— M.: Teopus u npaxruxa gusuueckoit kyabrypnr, 2003. —

383 c.

<IN - N

. Yepnuzosckas H. B. Apantuenoe 6uoynpasaenue B neBpororun. — A.: Hayka, 1978.— 134 c.
. Anuea B. ., Hvizan B. H. Crpecc u ctpeccoycroituusoctb yeroseka.— CI16.: BMA, 1999.— 86 c.
Apanrrusnas camoperyasiuus pyakuuit / [oa pea. H. H. Bacuresckoro.— M.: Meaunuuna, 1977.— 323 c.

. Bozaarnos O. B. (Dusmonoruueckue OCHOBBI TIPOIECCOB BOCCTAHOBAGHMS] (DYHKIMH MO3Ta M peabMAMTAllMM OpTaHH3Ma: |eopeTHueckue

HPEATIOCHIAKH K (PYHKIMOHAAbHOMY 6uoyrpaBaenuio ¢ obpatabmvu cesisamu. — CI16.: Msa-so CIT6I'Y, 2000.— 60 c.

9. Bozganos O. B. O6parnas cBsisb u (PyHKUHOHAaAbHOE GHOYIPABAEHHE B ABHIATEAbHOM OOYYeHHH: |eopeTHdecKHe U TNPHKAAAHbIE aCTEKTbl.—

CIl6.: Usa-Bo CIT6l'Y, 2000.— 74 c.

10. Yepruzosckas H. B., Moscucsny C. A., Tumogeesa A. H. Kaumnueckoe snauenne agarrrusnoro 6uoynpasaenvs. — A.: Meauuma, 1982.— 127 c.

11. Buoynpasaenue-2: Teopus u npaxruxka / [Toa pea. M. B. IlItapka.— Hosocu6upck: AO «Ogcer», 1992.— 159 c.
12. Buoynpasrenue-3: Teopus u npaxruxa / [loa pea. M. B. IlIrapxa.— Hosocubupck: LIDPUIC, 1998.— 300 c.
13. Buoynpasrenue-4: Teopus u npaxtuka / [loa pea. M. b. IlIrapxa u M. I1Isapua.— Hosocu6upck: LIDPUC, 2002.— 340 c.

Creaenus 06 aBTopax:

[Tocrynuaa B peaaxumio: 19.11.2014 2.
Kowurakr: Bosk Oxcarna Huxonaesma, vovk-oksana@yandex.ru

Bosx Oxcana Huxonaesna — x. m. H., c. 1. c. Otaena pusnororuu um. K. I'1. [1asrosa MI'BY «HUH sxcnepumenrtarbroit Meaumunb»

C30 PAMH, Cauxr-ITerep6ypr, yr. Axazemuka [ lasrosa, 12, 'Y HUMOM C30 PAMH, Oraer pusuororum um. K. I'1. Tlasrosa, e-

mail: vovk-oksana@yandex.ru

Banabarnos FOpuii Baagumuposuu — «. 6. ., reneparbuniii aupekrop OOO HIIL] «MTH BUTPO». Cauxr-Ilerep6ypr, OOO HIILI
«MIH BUTPO». Tea/paxc +7 (812) 598-37-14; e-mail: balabanov@neuromedspb.ru

Baxyaenxo FOaus FOpovesna — nayunniii corpynaux OOO HIIL «MTH BUTPO». Cauxr-ITerep6ypr, OOO HIIL «MIH BUTPO»,
teA./axc: +7 (812) 373-12-95, +7 (921) 980-92-80; e-mail: vakulenko@amblyocor.ru

Kaumenko Bukmop Mamseesuu — npogeccop, a. M. H., pykosoguteab Oraera dusuororun umenu K.I1T. [Tasrosa HYN
skcrepumenTaabHoit Meaumabl C30 PAMH. Cankr-Ilerep6ypr, 'Y HUHMOM C30 PAMH, Oraex gpusuororuu um. K. I'1. [Tasrosa.
pabounii Texepon: 7 (812) 234-99-37. Maxc: 7 (812) 234-93-26; e-mail: k]imenko_victor@mai].ru



38

MEJAWMUHMHCKHUI AKAZJEMHUYECKHUI (KYPHAA, 2014 r., TOM 14, Ne 4

YAK 614.2

MOM JPYT E. A. KOPHEBA U POCCHA. BIIEYUATAEHUS
U BOCITOMHMHAHHA

Towuxuxo Kamapyuu
Ortaex uHTErpaTHBHOMN (PH3HOAOTHE BhIcIel NIKOAbI MeAMIIMHCKMX HayK, YHuBepcureT Krocio, MDykyoka 812-8582,
SHnonusa

MY FRIEND DR. H. KORNEVA AND RUSSIA

Toshihiko Katafuchi
Department of Integrative Physiology, Graduate School of Medical Sciences, Kyushu University, Fukuoka 812-8582,

Japan
© Toshihiko Katafuchi, 2014 r.

51 uckpenne nosapasasio npodeccopa Kopuesy ¢ 85-retuem. Jlas Mensi 60AbInas yecTb HamMcaTb O Hell B 9TOM 2KypHaAe. Yike
npomno 20 AerT ¢ MomenTa moero mepsoro pasrosopa B Slmonmu ¢ E. A. Kopuesoii, koTopas siBAsieTCS 0ZHHM M3 MHOHEPOB
B HCCAEJOBAaHUAX MPOBAEMbl HeHPOUMMYHOMOZYAALMH B Mupe. Bo Bpems MexaynapogHoro koHrpecca 1o mnaToQM3HOAOTHH,
cocrosisuierocsi B 1998 roay B Aaxru ((Dunaauaus), mens npuraacuru nocetutb Caukr-I lerep6ypr. Baarogaps atomy npuraa-
menuto, 51 Briepsble nocetuA Caukr-I leTep6ypr, mpunss yuactue B paboTe MexsayHapoaHOH KoHpepeHimu Ha Temy «VIexanusmbr
(DYHKIIHOHUPOBAHHS BUCLIEPAABHBIX cHCTeM», TocBsimenHo 150-aetuio akazemuxa Vpana [lasrosa. C tex mop st muoro pas
nocetun Cankr-Iletep6ypr, a Takxe mobpiBar B apyrux ropogax Poccum, Takux kak Mocksa, Boarorpag u Exarepun6ypr.
B aroit kopoTKoii cTaTbhe s xoTen 6b1 mobrarogaputh E. A. Kopresy 3a nckpenmioro 3a60Ty u pacckasaTh 0 BCTpedax ¢ Helt
B Poccuu, ¢ KOTOPbIMU CBSA3aHbI TIPEKPACHbIe BOCIIOMUHAHHS.

Karouernbie caosa: NK-xaetku, cunapom xpoHmueckol ycTaAOCTH, TAQ3MaAOTeHbI.

I sincerely congratulate Dr. Korneva’s 85t anniversary. It was my great honor to be invited to contribute to this journal. It was just
20 years ago when I made a conversation with Dr. Korneva in Japan in 1994, who was one of the pioneers in neuroimmunomo-
dulation study in the world. Then I was invited to visit St. Petersburg in 1998 during International Congress of Pathophysiology
held in Lahti, Finland. According to her invitation [ visited St. Petersburg for the first time to attend International Conference on
«Mechanisms of Functioning of Visceral Systems» dedicated to academician Ivan Pavlov’s 150-anniversary. Since that time I visi-
ted St. Petersburg many times as well as other cities in Russia such as Moscow, Volgograd and Ekaterinburg. In this short cha-
pter to appreciate Dr. Korneva’s sincere kindness, I would like to describe wonderful memories with Dr. Korneva in Russia.
Key words: natural killer cell, chronic fatigue syndrome, plasmalogens.

First meeting with Dr. Korneva in Japan. In 1994,
the 27 International Congress of Pathophysiology was
held in Kyoto, Japan, from Nov. 19 to 24, of which presi-
dent was Dr. Y. Oomura, an old friend of Dr. H. Korneva
inviting her to this congress. Dr. Oomura was my first pro-
fessor of physiology in Kyushu University. Just after the
congress in Kyoto I moved to Nagoya to attend the 4!
Naito Conference on Neuro-Immuno-Endocrine
Networks from Nov. 25 to 28. This international confe-
rence was organized by Dr. T. Hori, who was my second
professor of physiology in Kyushu University. Since Dr.
Korneva was also invited by Dr. Hori to attend the confe-
rence, | was asked by Dr. Hori to meet Dr. Komneva at
Nagoya station. That was the first time to meet with Dr.
Korneva. She was a so gentle woman and I was glad to
help her to buy something for her family.

Of course there was a chance to meet before the con-
gress. In 1990 and 1993, the International Congresses
of International Society for Neuroimmunomodulation
were held in Florence and Paestum, respectively, Italy,
and Dr. Korneva must be there because she was one of
the founders of the society. Although I also attended the
congress, | could not meet her in those years.

Invitation to visit St. Petersburg from Dr. Korneva.
In 1998 the 3™ International Congress of
Pathophysiology was held at Lahti, Finland. During the
congress [ met Dr. Korneva and Dr. E. Rybakina with
Dr. Y. Oomura. Then Dr. Korneva invited me to visit St.
Petersburg to attend the International Conference
«Mechanisms of Functioning of Visceral Systems» (dedi-
cated to Academician Ivan Pavlov’s 150-anniversary)
held in 1999. Since [ was glad to be invited to visit world-
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wide famous city, St. Petersburg for the first time, I imme-
diately agreed with her invitation.

It was an interesting trip because I took train from
Helsinki, Finland, to St. Petersburg in 1999. When |
arrived at the Finland station in St. Petersburg, Dr.
Rybakina and her husband kindly came to the station to
pick me up at late evening. It was also an interesting
short drive from the station to their home because the
town was lighted-up and the whole city seemed to be like
a museum. | hey kindly gave a room in their home and I
spent several days. During the conference the postgra-
duate student, Ms. I. Pivanovich translated the papers
presented by the Russian scientists into FEnglish becau-
se most of the presentation was done in Russian langua-
ge. In this conference in 1999, [ presented a paper about
hypothalamic modulation of NK cell activity [4-6].
She also took me to the famous places in St. Petersburg
such as Nevsky Prospect, Hermitage Museum, St.
[saac’s Cathedral, Church of the Savior on Blood, Peter
and Paul Fortress and the Peterhof.

In 2000, I invited Dr. Rybakina to my laboratory in
Kyushu University, Fukuoka, Japan to do some collabo-
ration studies. I believe that she enjoyed life in Japan alt-
hough it was only one month. Thereafter from 2001
until present [ was invited by Dr. Korneva to visit Russia
totally 9 times.

Congress on the ship. The trip to Russia in 2001
was the longest and most exciting one. First I visited St.
Petersburg to meet Dr. Korneva and Dr. Rybakina then
we together took a train leaving for Volgograd. We star-
ted at St. Petersburg in the late night and spent one
more night in the train then we arrived at Volgograd early
in the morning. I remember that Dr. Korneva told me
that [ would see the center of Russia during the train
journey. In fact I was so surprised by huge land and
beautiful nature. In one station we bought a basket of
steamed potatoes and enjoyed them.

When the train got near to Volgograd in the very early
morning, | was impressed by the big stature of Mamaev
Kurgan, the symbol of Volgograd, on the hill. Then we
visited the dean of the Volgograd University, who used
to be a student of Dr. Korneva. He showed us an old
book that was hand-written by Leonardo da Vinci. At
night I experienced for the first time that I ate a whole,
steamed and delicious sturgeon from Volga River.

In the next moming we took a 4 storied big cruise ship,
named Dmitri Furmanov, on which our symposium,
«Reactions of Biological Systems to the Unfavorable
Environmental Factors» in the International Conference on
Environmental Pollution was held during 7 nights going up
from Volgograd to Perm. My presentation in the sympo-
sium on the heat exposure-induced bacterial
translocation in the aged rat brain [ 7] was successful and [

awarded an excellent paper prize in the symposium.
However, in addition to the symposium program, I enjoy-
ed the cruise itself that had more than 10 water locks to go
up to Perm and many events inside and outside the ship.

Of course we enjoyed dinner and show time in the ship.
But some cities along Volga River where we got off the
ship and went sight-seeing were so impressive. For exam-
ple, Saratov: a big heavy industry city which was famous
for the extremely long bridge; Samara: where Yuri
Alekseyevich Gagarin used to live after space, we visited
Stalin’s Bunker 36 meters depth under the square; and
Ulyanovsk: we visited a house where Vladimir Lenin was
born. Finally in Perm we visited the office of the
Academician of Russian Academy of Medical Sciences,
Dr. Chereshnev. Then I went back to Moscow by airpla-
ne to go home to Japan. Dr. Korobov, who was working
in Dr. Chereshnev's lab kindly took care of me from Perm
to Sheremetyevo International Airport, Moscow.

Ekaterinburug. Dr. Korneva invited me to attend the
Congresses held in St. Petersburg in 2002 and 2003. In
2004, Dr. Korneva recommended me to participate in a
big congress of Physiological Society XIX held in
Ekaterinburg. I was so excited because I was asked to give
a short speech in front of more than 1,000 audiences as a
guest from Japan. In addition, I had an interview from the
Press including TV cameras. In this Congress [ presented
a paper on brain mechanisms of an immunologically indu-
ced fatigue [8] and was asked many questions. Those
questions encouraged me to do further experiments [9].
Recently we reported an involvement of neuroinflamma-
tion in this model of chronic fatigue syndrome [2].

In Ekaterinburg I visited the Church on Blood in
Honor of All Saints Resplendent in the Russian Land,
where the family of the Last Romanov’s tsar, Nicholai
II, were killed. Then I was so impressed when I visited

the forest where they were finally found.

From 2006 to 2013. In 2006 I met Dr. Korneva in
Moscow to attend the 81 World Congress of the
International Society for Adaptive Medicine. From 2007,
the International Symposium: Interaction of the nervous
and immune systems in health and disease started to be
organized by Russian Academy of Medical Sciences and
Max-Planck Institute every 2 years in St. Petersburg. Dr.
Oomura and | attended this symposium together from
Japan, although he could not attend in 2013 because of his
knee joint problem. Every time we visited St. Petersburg
Dr. Korneva kindly invited us to her home and we had a
dinner at her home. Because of her splendid hospitality, we
always spent a comfortable and relax time.

In 2013 Dr. Korneva gave me a chance to give a ple-
nary lecture in the 4 Symposium on the interaction of
the nervous and immune systems in health and disease.
[ presented my recent work on unique glycerophospholi-
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pids, plasmalogens, which had anti-inflammatory, anti-
amyloidogenic and anti-apoptotic actions [ 1, 3].

Conclusion. During several occasions to visit St.
Petersburg Dr. Korneva provided me chances of not
only studying neuroimmunomodulation but also seeing
famous places. Dr. Rybakina took me to Alexander
Nevsky Monastery, where I could see tombs of worldwi-
de famous artists such as P. I. 'Tchaikovsky and
F. M. Dostoevsky. She also took me to Catherine Palace
and Park in Pushkin city to see the Amber room. I sin-
cerely hope that Dr. Rybakina will recover from illness
and return back to her laboratory soon.

Dr. L. Churilov, Department of Pathophysiology,
Faculty of Medicine, St. Petersburg University, who

was introduced by Dr. Korneva, also took me and Dr.
Oomura to Kronstadt and the oldest city, Novgorod. In
addition he took us to the places where we could not have
seen without his guide; D. I. Mendeleyev’s laboratory in
the University of St. Petersburg and a special plastina-
tion specimen laboratory in Department of Anatomy,
St. Petersburg Military Medical School.

I sincerely congratulate Dr. Korneva’s 85 anniver-
sary and thank her that [ have made many friends in
Russia. Dr. Oomura will become 90 years old next year
and he is still studying physiology. I hope that Dr.
Korneva will also continue her work and looking forward
to meeting with her in 5th International Symposium

2015 held in St. Petersburg.
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BLOOD ANTIOXIDANT STATUS AT ACUTE AND CHRONIC DISORDER

OF CEREBRAL CIRCULATION
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[lerb uccresoBaHus: MByHeHHE AHTHOKCHMJAHTHOrO CTaTyca KPOBH, BKAIOHAIONIEro O6IIYIO aHTHOKCHAAHTHYIO aKTHBHOCTD
(OAA) nrasmbr kposu 1 pepMenTaTuBHYyIo anTHokcuzanthyio cuctemy (AOC) spurponutos (aKTHBHOCTb MIOTATHOHIIEPOKCH-
Zzasbl, kKaTarasbl, cynepokcuagucmyTassl (COJ), cozeprranie BOCCTAHOBAGHHOTO TAYTAaTHOHA) BO B3aHMOCBS3H C arperalMoH-
HOH aKTHBHOCTBIO TPOMGOLIUTOB U 3pUTpoluToB y 42 mauuentos ¢ uagapktom roaosroro mosra (MII'M) u 20 naupenTos ¢ au-
cuppkyAstopHoit suuedaronatueit (JII1). YeranosaeHo, uTo aHTHOKCHAAHTHBIA CTaTyc KPOBH IIpH LepeGPaAbHOHR HIIEMUM
ua 10-e cyTku AeueHns uMeeT pasAHUMs B 3aBHCHMOCTH OT STHONATOreHesa naroaorudeckoro npouecca. I lpu AT nabarogaer-
ca BoccranoBaenue aktusHoct AOC kposu. lpu octpom II'M BoisiBAeHO BbipazkeHHOE HapyleHHe 6araHCa MKy aHTHOK-
CHZIAHTaMH U TIPOOKCHZAHTaMU KpoBH, chuzxerre OAA kpoBH acCOLMHPOBAHO C TAMKECTHIO MIIEMHUECKOTO MHCYAbTa Ha MOMEHT
BBIMHCKH TALMEHTOB U3 cTaukoHapa. Ha qone nmpoBoguMol aHTHTPOMGOTHYECKOH Tepanyy BIlepBble BbIABACHA TeCHas 06paTHast
B3aHMOCBSI3b MEXKJy arperalHOHHOMN CIOCOBHOCTbIO TPOMGOLUMTOB U BbipazieHHocTbio geduuuta OAA kposu, a Takxke Mexay

arperabeabHocTbio sputponutos u aktusHocThio CO/l, Kataraser spurponuTapubx Mmem6pan y nauuentos ¢ VIIM.
KArouegbie croBa: uH(apKT rOAOBHOTO MO3ra, AUCIHPKYAATOPHAS 3HIIE(ANOTIATHS, AHTHOKCH/AHTHAS CHCTEMa KPOBH, 3PHTPO-

LIUTbI, TPOMOOLMTDI.

The purpose of the research — to study of the blood antioxidant status, including total antioxidant activity (TAA) of blood plas-
ma and enzymatic antioxidant system (AOS) of red cells (activity of glutathione peroxidase, catalase, superoxide dismutase and
glutathione content) in conjunction with the aggregation activity of platelets and erythrocytes in 42 patients with brain infarction
(BI) and 20 patients with discirculatory encephalopathy (DEP). It was found that on the 10th day of treatment of cerebral ische-
mia blood antioxidant status had the distinction depending on the etiopathogenesis of the pathological process. At DEP it has been
revealed the recovering activity of AOS. At acute Bl it was revealed pronounced imbalance between antioxidants and prooxidants
of blood and TAA decreasing was associated with the severity of ischemic stroke in patients at discharge from hospital. For the first
time it was identified a strong inverse relationship between platelet aggregation and the severity of blood TAA deficit, as well as
between erythrocytes aggregation and the activity of SOD, catalase of erythrocyte membranes in patients with Bl against the bac-
kground of ongoing antithrombotic therapy.

Key words: cerebral infarction, encephalopathy, antioxidant system of blood, red cells, platelets.

Beeaenue. llepe6poBackyrsipubie 3aboreBanus
HIIIeMHYECKOTO TeHe3a OCTAIOTCS AHJAMPYIOIeH TpHYH-
HOH CMePTHOCTH ¥ MHBaAMAM3alMU HaceAeHus EBporb
u CepepHoii AmMepHKku, HECMOTPSI HA COBMECTHbIE YCH-
AMS Hay4YHbIX HHCTHTYTOB, yUpe:KeHHH 31paBOOXpaHe-
HHs1, 061ECTBEHHbIX OPTAHU3ALMH 110 CHH2KEHHIO 3a60-
aeaemoctd [ 1]. Ozuum us KAr04eBbIX (paKTOPOB pas-
BuTua uHdapkra rorosHoro mosra (MII'M) wa ¢one

OCTPOr0 HapylleHHss MO3TOBOTO KpPOBOOOpaIIeHuUs
(OHMK) sBasieTcst okcuzaTuBHBIH cTpecc, 06yCAOB-
AEHHbIH HEJOCTaTOYHOH 3(P(PEKTHBHOCTbIO AHTHOKCH-
aantHoit cuctembl (AOC) npu us6brrounom o6paso-
BaHuM akTuBHbIX popm kucropoza (AMK), morexy-
ASIPHOH MHIIEHBIO IeACTBHS KOTOPBIX SABASIOTCS AMITH-
abl, 6eaxu u JAHK meiiponos, uro Bezer k morepe
1LIEAOCTHOCTH KAETOYHbIX MeEM6paH, HapyIIEHHIO TIPOHH-
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11aMOCTH TeMaTo3HIeParuueckoro 6apbepa, MpeKpa-
IIIEHHIO SHEPTeTHYECKOTO MeTabOAN3Ma B MUTOXOHZPH-
SIX ¥ B KOHEYHOM MTOTe MpepbIBaeT LIHKA KH3Heobecre-
YeHHs] KAETOK C (JOpMHpOBaHHeM ouara Hekposa [2].

PasBUTHIO XPOHHYECKOTO HAPYIIIEHHs] MO3TOBOTO KPO-
soobpamenus (XHMK) criocob6ersyer camzxenue psga
TIOKa3aTeAell aHTHOKCH/IAHTHOH CHCTEMBbI Y AHIL CTapIIHX
BO3PACTHbIX rpymm, a Takxke Hakormaenne AMK B crpyk-
Typax MO3ra, YTo PUBOJHT K U3ObITKY MPO/YKTOB Iepe-
kucHoro okucAenus Aumuzos (I TOA), cy6erpatom koro-
pOTrO SIBASIIOTCSI TIOAMHEHACBIIIIEHHbIE KUPHbIE KUCAOTBI
AumuzoB 6unomem6pan [3]. B ocnose kak ocrporo, Tak
¥ XPOHHYECKOTO HIIIEMHYECKOTO TIOBPE:KEHHs HEAPOHOB
HAXO/IUTCS CAOZKHBIN KacKaz B3aHMOIEHCTBHS 3H/I0TEAUSI
COCYZIUCTON CTEHKH, HEHPOHOB U MHUKPOTAMH, [€MOCTaTH -
YecKHX (aKTOPOB, a TaKzKe KAETOK KPOBH, TIPEKe BCETo,
Tpom6o1uToB U 3puTpouuTos [4, 5].

HsBectHo, uTo cTpyKTypHO-(PyHKIMOHAAbHAS MOZH-
(UKalMsa MeMO6paH 3JPUTPOLHTOB, OCYIIECTBASIONINX
MOP(QOPYHKLMOHAAbHbIE B3aUMOJAEHCTBHSI C KAETKAMH
Ha MHUKPOLIMPKYASITOPHOM YPOBHE, OTPAzKaeT TPOUCXO/Is -
1IMe B OpraHu3Me NaTo(pU3HOAOTHYeCKHe usMeHenust [ 6 ].
Cocrosinre KHCAOPOATPAHCTIOPTHON (PYHKLMH KPOBH 3a-
BHCHT OT SHEPreTHYECKOro M AHTHOKCH/IAHTHOTO CTaTyca
DPUTPOLIMTOB, KOTOPbIE 06AAZAI0T MOILIHON CUCTEMOH aH-
THOKCH/IAHTHOH 3alllUThI, HO MPH BbICOKOM YPOBHE CO-
JlepzKaHusi CBOOOJHBIX PaZMKAAOB HAH HEZIOCTATOYHOH
3()(pEKTUBHOCTH MepPBHYHOH AHTHOKCHAHTHOM 3aIMThI
OKHCAUTEABHOE TOBPEXS/IeHHEe MeMOPaHHbIX KOMIIOHEH-
TOB 9PUTPOLIMTOB MPUBOAMUT K HAPYIIEHHIO X ra30TpaH-
CIIOPTHOM (DYHKIIMH U TEMOAH3Y KAETOK.

B nacrosiee Bpemst He10CTaTOUHO H3yYEHHbIM acrie-
KTOM MaToTeHe3a 1epe6parbHOM HIIEMHH SIBASIETCS 9H-
sumnas cocraBasitomass AOC opranusma, v B yacTHO-
CTH (DEPMEHTOB aHTHOKCHAHTHOH 3allIUThl 3PHTPOLIH-
toB (kaTarasbl, cynepokcuaaucmytasol (COZl), rayra-
tuonnepokcugasbl (I'T1)), axruBHOCTD KOTOPBHIX BO
MHOTOM 06YCAOBAUBAET 3(PPEKTUBHOCTb CUCTEMbI TPAH-
CIIOpPTa KHCAOPO/Ia, TOCKOABKY OHH OKa3bIBAIOT CYIIECT-
BEHHOE BAMSIHHE Ha CPOJICTBO FeMOTAOGHHA K KHCAOPO-
ay u ero okcurenaumio [7]. [loaupynxumonarsnocts
SPUTPOLIMTOB B YCAOBHSAX 'HITOKCHH M HapyLIEHHs ra30-
TPAHCIOPTHDIX TIPOLIECCOB O6BACHSIET BbICOKYIO HH(OP-
MaTHBHOCTb H3y4eHHsI UX (DyHKLIMOHAABHbIX OCOOEHHO-
cTeil Ipu 11epe6POBaCKyAAPHON MaTOAOTHH. JTO 06'bsiC-
HsleT BbIOOP HAMU HPUTPOLIUTOB B KauecTBe 00bEKTa UC-
cAeZl0BaHusl, 1IeAbI0 KoToporo sBuAoch usydenne AOC
SPUTPOIIUTOB, a TaKxse O6IIeH aHTHOKCHJAHTHOH aK-
tuBHoctd (OAA) naasmbl KpOBH BO B3aMMOCBSI3H C ar-
peralMOHHOH aKTHBHOCTbIO TPOMOGOLMTOB H 9PHTPOLIH-
to y nauuentos c OHMK u XHMK.

Matepunarbt u meroabr uccaegosanusi. Ob6creso-
Banb! 42 nauuenta ¢ octpbiv UI'M (20 :xenmun u 22

myzsuunbl, cpeanuit Bospact 70,6=10,3 roza) u 20
MalMEeHTOB C JAMCLHUPKYAATOPHOH 3HIleaAonaTHel
(A3IT) (12 :xemmun u 8 myxxumH, cpegHHH BO3-
pact — 71,1%£9,7 roaa), nocrynupiux B HeBPOAOTH-
yeckoe orzerenve Ne 1 Boabuuwbl ckopoit mezuiis-
ckoit momoru r. Muncka. Meanana Bpemenu ot passu-
THS HHCyAbTa 710 B3ATHsA KpoBH coctaBura 22,5 {16,0;
27,0} u. Ha yyactue B nccaesoBanum ot Beex manpeH-
TOB HAM X TIPE/CTaBUTEAEH GbIAO TIOAYYEHO HH(POPMH-
poBaHHOe coraacue. KoHTpoabHYyIO Tpymiy cocTaBHAH
17 npaktuyecku 310poBbIX 106POBOABLIEB.

Noxanusanus osara MII['M onpeserena na ocnoanuu
HEeHPOBH3YaAH3ALMOHHbIX AHHBIX KOMIIIOTEPHOH HAH
MarHUTHO-Pe30HAaHCHOH ToMorpauu. | laTorenermyec-
KMH BapHaHT HHCYAbTa YCTAaHaBAHBAAM IO KPHTEPUIM
TOAST: areporpomboruueckuii moarun MII'M Bpisis-
reny 23 (28,6%) auu, kapamoamboauueckuii — y 12
(28,6%), raxynapubiit — y 7 (16,6% ) nauuenTos. Ts-
2KeCTb 3a60AeBaHMsI OLIEHUBAAH T10 MHCYAbTHBIM IIKaAQM
(Paukuna, NIHSS) npu nocrynaenun u na momenT Bbi-
MHCKH W3 CTallMoHapa. PacrpezereHne NalHeHTOB
¢ A3l no craausm saboreBaHHst 6BIANO CACZYIONIUM:
AT 1-i crammu — 2 (10%) yeroseka, 2-it — 10
(50%) ugeroBex, 2-3-it cragzun — 8 (40%) yerosex.
[Taupentsr ¢ UT'M u 311 noayyaru yuuguuuposan-
HYIO Teparfio B COOTBETCTBHH C MPOTOKOAAMH AEHYEHHSI.

A5 OLIeHKH aHTHOKCHMZAHTHOTrO CTaTyca KPOBH 06-
caesoBannbix Aul B 1-e u Ha 10-e cyTku rocriuranusa-
nuu Haroak 10 9:00 yTpa mpoBoauAu B3ATHE BeHO3-
HOH KPOBH B [IAACTHKOBbIE IPOGHPKH, COZleprKalliie pac-
tBop uurpara Hatpus (3,8 r/A) B coornomenun 1:9.
[Irasma 6bira oTZEAEHA OT (POPMEHHDBIX IAEMEHTOB ITy-
Tem nentpudyruposanus kposu npu 800 g B Teuenue
15 mun (uentpugyra BiofugePrimoR «Heraeus», Iep-
manus). [Irasmy or6uparu B maactuxoBble mpobUpKH,
(temneparypa —20° C) u xpauuru ue Goree 2 Hegeb.

HuTterparbubiii mokasaTeAb, OTpaKaloImMH CrOCO6-
HOCTb KPOBH TOPMO3HTb PasBUTHE CBOGOAHOPAZHKAAD-
ubix peakuuit, — OAA naasmbl KPoBH — ompeseAsnd
CIIEKTPOPOTOMETPUIECKH HA YHHBEPCAABHOM aHaAM3a-
tope Wallac 1420 (Victor2™, CILIA) ¢ nomompio
Habopa pearenToB «Antioxidant assay kit» (Sigma,
CIIIA) xak B pabore [8].

Axrusnocts gpepmentos AOC onpeaersiau B remo-
AM3aTaX OTMBITBIX SPHTPOLUTOB, KOTOPbIE OTAEASAH OT
Aa3Mbl IyTeM LeHTpudyruposanus kposu npu 1500 g
B Teuenue 15 MuH. DPUTPOLUTHI TPHAKABI OTMbIBAAH
B 155 MM pactBope HaTpusa xropuza. dpurpouurap-
Hble MeMm6paHbl BbizeAsiu 1o Metoay [8]. lemoaus
SPUTPOLIMTOB MPOBOAMAH TPH Pa3BeJEHHH CyCHIeH3HUH
DPUTPOLIUTOB HATPUH-(POoCHaTHbIM GYy(PEPOM B COOTHO-
menuu 1: 10 B Teyenue 6 4. Mem6paunr spuTpouuToB
MHOTOKPATHO OTMbIBaAH OT reMOrAo6HHa Gydepom rpu
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18000 g npu Temmeparype 2-4°C (uenrpudyra
K-24, Tepmanus).

Axrtusnocts ['T] onpezeasru no metoay [9]; akrus-
nocte COZl — mo metoay [10]; xonuentpammio Boc-
cranoBaenHoro rayratuona (BI) — mo merozy [11].
Ornpeserenre aKTHBHOCTH KaTaAasbl B IPUTPOLUTAX
MIPOBO/IUAH TIO CKOPOCTU YTHUAHBALUU MEPEKUCH BOJO-
poaa metogom 1988 roza [12]. Moromerpuueckue mc-
CAeZIOBaHUSI OCYIIECTBASAH Ha CIEKTPO(OTOMETpe
«Cnexopg M-40» (Iepmanus).

Pesyabrarpl u ux o6cy:xaenne. B taba. 1 u 2 npea-
CTaBA€Ha aKTUBHOCTb (DePMEHTOB aHTHOKCH/IAHTHOH 3a-
wuthbl aputpountoB 1 OAA kposu nauuentos ¢ MI'M
u I3l 1B 1-e una 10-e cytku rocnurarusanum, a Tak-
2Ke 06CAe/I0BAHHDIX AHI KOHTPOABHOH TpYTIIbL.

Yeranosaeno, uro B nepsbie 48 4 ocrpas nepebparn-
Hasl MIIIEMUS TIPUBOZIUT K 3HAYMMOMY CHH2KEHHIO aKTHB-
nocru kartarasol, CO/Zl, I'TI u coaepxanus BI' no
cpaBHeHMIO ¢ KoHTpoAbHbiMU ganubivu (p=0,027,

p=0,015, p<0,001, p<0,001 coorsercTBenHo).

Ta6auna 1

ITapamerpn1 antnokcnganTHoM cucrembl kposu nanuentos ¢ UM u 311 & 1-e cyTku rocnurarusamnu
u xourpoabnoii rpynnst (Med {Q1; Q3})

KO“T"‘”“’_‘*"‘"‘ JRis UM (n=42) 3T (n=20)
[Tapamerpor AOC kposu (n=17) p1-2 P1-3 p2-3
1 2 3
AKTHBHOCTD KaTaAasbl, 3,86 2,81 3,05 0,027 | 0,036 H3
MKKaT/ MA {2,81; 4,65} {2,27; 3,49} {2,17; 4,05}
Axtusrocts COZl, % un- 44.6 38,6 411 0,015 H3 H3
ru6HupOBaHUs {39,4; 50,5} {34,7; 43,5} {37,2; 41,9}
Axrtusnocrs ['T1, 418,7 103,1 137,9 <0,001 | <0,001 H3
MKMOAB / MHH {343,5; 442 3} {67,2; 1875} {85,3; 178,4}
Co,a,ep;ﬂaﬂne BI', MM 0,650 0,158 0,483 <0,001 H3 <0,001
{0,520; 0,725} {0,096; 0,185} {0,414; 0,604}
OAA nrasmbr, MM /A 0,680 0,136 0,150 <0,001 | <0,001 0,021
{0,422; 0,894} {0,114; 0,151} {0,128; 0,171}

l_I pHUMedYaHHeE. P1_2 — CTAaTHCTHYECKH 3Ha4YHMasi pas3HHULIA MexKAY ZaHHbIMH IIalJHEHTOB C I/IFM B 1-8 CYTKH H KOHTPOAbHBIMH JJAHHbIMH; P1_3 —

CTAaTHCTHYECKH 3Ha4YHMasi pasHHULIA MexKAY AaHHbIMH IIalJHEHTOB C ﬂ,SrI B 1-8 CYTKH H KOHTPOAbHbIMH JaHHbIMH; P2 3 — CTATHCTHYECKH 3HaAYHU~

mast pasHuna mezxay Aanabivu nanuentos ¢ II'M u JI9T1 B 1-e cytku nHabAarozenus; H3 — pasHula CTaTHCTHYECKH He3HAUUMA.

OnTryeckyro arperaToMeTpHio TPOMOOLUMTOB U 9PHT-
pouuToB npoBozuAu Ha arperometpe AP-2110 npous-
BoactBa «COAAP» (Pecnybauka Berapycp) ¢ mc-
MIOAb30BaHHEM B KauecTBe HH/YKTOPOB TPOMOGOIIHTap-
HOH arperauuu pactsopa azeHosunaugocgara (A1MD)
B konuenrpauuu 0,5 MkMoAb/A UM KoArarena —
2,0 r/A, AAS MHZYKLIMM 3pUTPOLMTaPHON arperamiy —
0,1% pactBopa arbumana roayboro. Onpeaersiau cre-
TeHb, CKOPOCTb U BPEMsl arperarHH.

[ lpu npoBezenun cratucTHIecKOro aHaAM3a TPOBE-
PSIAM THIIOTE3Y O BHZE PACTIpeIeAeHHs] KOAMYeCTBEHHbIX
npusHakoB c romombio Kputepus [llamupo-Yuaka.
Jlannble, umeromue HeHOPMaAbHOE pacIpeseAeHHe,
BbIpazkaAu B BHZe Meauanbl u kBapturen Med {Q1;
Q3} u cpaBuuBaAu ¢ nomoibio Tecta Manna—Yurnu,
Buaxokcona. [lpu cpaBrennu yactornbix pacripenene-
HHUH B TPyINax UCIIOAb3OBAAH KPUTEPUH )~ ¢ TIOMPaB-
KOH Ha HeTpepbIBHOCTb. XapaKTep CBAZH MEK/Y SBAE-
HUSIMH HCCAE/I0BAAH TTyTeM BbIYHCAEHHsT KO3(PHUIIMEHTA
xoppersuuu Crimpmena (r). Pasauums cuuraru gocto-
Bepubivu ripu p<0,05.

B 1-e cyrku rocnurarusamuu y naumentos ¢ JIII1 co-
aepxsanue Bl u axtusnocts CO/l coxpansieTcs B Hop-
MaAbHbIX TIpeJieAaX, HECMOTPsl Ha 3HAYUMOE CHH2KEHHe
akrtusHocty Katarasbl M [ T1. Ilpu OHMK na ¢one
cumkenusi aktusHoctn CO/l mpoucxozut eme 6oree
3HAYMMOE MaZleHHe )epMEeHTaTHBHON aKTHBHOCTH KaTa-
Aasbl, M, CA€JIOBATEAbHO, HEJOCTaTOYHAsl yTUAHSAIUS
TepEKHCH BOZOPOAA, YTO MOKHO PaClleHUBATh KaK MpH-
3HaK 0OoAee TAYOOKHX MeTabOAMYECKHX HapylleHHH
U BbIPa:KEHHOTO CHUZKEHHS a/lalITALMOHHbIX BO3MOKHO-
cTell opraHM3Ma IO CPABHEHHIO C COCTOSIHHEM MallueH-
toB npu XHMK.

Boisiaeno, uto B 1-e cyTku uccaegoBanus uremus
FOAOBHOTO MO3Ta KaK OCTPOTO, TaK U XPOHHYECKOTO Te-
Hesa MPUBOAUT K 3HauuMoMy cHHzkenuto OAA naasmbl
KPOBU MO CPABHEHHIO C KOHTPOABHbIMH /aHHBIMH
(p<0,001 u p<0,001 coorercrBenno). Kpome Toro,
y TMalMeHTOB C HINeMHYECKHM HHCYABTOM, KOTOPDIH
TIPOSIBASIACSL TSI2KEABIM HEBPOAOTHYECKHM ZePUIIHTOM
(=15 6aaros NIHSS) na moment Bbimucku us cramu-
onapa, yposedb OAA kposu B 1-e cyTku redyenus 6bin
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HHZKE, YEM Y AHIL C AETKOH UAM YMEPEHHOH BbIpazKeHHO-
ctbio HeBpooruueckux cummnromon: 0,129 {0,116;

0,140} u 0,145 {0,132; 0,158} MM /A coorBeTcTBeH-
wo (p=0,014).

Ha 10-e cytku cranponapHoro redenus y nalyeHToB
¢ II'M coxpansiercs: BbisiBAeHHDIH AuCc6aNaHC B CHCTe-
Me aHTHOKCHZAHTbI/TIPOOKCHAAHTbI — BCE HCCAeZye-

O6SCHSIETCS] TEM, YTO B YCAOBUSIX H36BITOYHOTO HAKOII-
Aenus nepexucu Bogopoga CO/Zl mozxer cama o6paso-
BbIBaThb ruzpoKcuz-pazukaibi [ 14], kotopbie arakyior,
B TOM YHCAE, MOAEKYABI KaTaAasbl, 4TO B UTOT€ MIPUBO-
JUT K UX ()parMeHTalliH U MOoTepe aKTHBHOCTH.

[lpu anaruse cocrosHMsE aHTHOKCHZAHTHOH 3aIIUTDI
OpraHU3Ma CAeJyeT YYMTbIBATbh I10CA€0BAaTEAbHOCTD

Ta6bauga 2

Ilapamerpb1 anTHokcuganTHoi cucrembr kposu nanuentos ¢ II'M u A1 na 10-e cyrku rocnurarnsanun

u xourpoabnoi rpymnst (Med {Q1; Q3})

Kourpoabuas rpynma HUI'M AT
[Tapamerpor AOC kposu P1-2 P1-3 p2-3
1 2 3
AKTUBHOCTD KaTaAasbl, 3,86 2,53 342 0,041 H3 0,041
MKKaT / MA {2,81; 4,65} {2,20; 3,50} {2,63; 3,78}
Axtusnocts CO/Zl, % un- 44,6 34,6 421 0,032 H3 0,035
TH6HPOBaHUS {39,4; 50,5} {30,2; 36,6} {39,5; 46,8}
Axrtusnocrs ['T1, 418,7 133,1 256,4 <0,001 | <0,001 0,016
MKMOAb / MHUH {343,5; 442,3} {89,3; 209,9} {135,6; 362,1}
Coaepzxanue BI', MM 0,650 0,256 0,610 <0,001 H3 <0,001
{0,520; 0,725} {0,152; 0,364} {0,554; 0,690}
OAA nrasmbr, MM /A 0,680 0,142 0,233 <0,001 | <0,001 0,034
{0,422; 0,894} {0,130; 0,156} {0,178; 0,294}

l_l PpHMEYaAaHHE. P1_2 — CTATHCTHYECKH 3HAYHMasl pa3HHLIA MEKAY JaHHDbIMH ITaLITHEHTOB C I/IFM Ha 10-6 CYTKH H KOHTPOAbBHbIMH JaHHbIMH; P1_3 —

CTAaTHCTHYECKH 3HAYHMasA pa3HHULIA MEXKAY JaHHbIMH ITaLTHEHTOB C ,Z[Sl_[ Ha 10-6 CYTKH U KOHTPOABHbIMH JaHHbIMH; P2_ 3 — CTAaTHCTHYE€CKH 3HAYH~

Mast pasuuia Mezsay aanabivu aupentos ¢ VITM u ZI91 T na 10-e cytku Habatozenus; H3 — pasHHIA CTATHCTHYECKH HE3HAYMMA.

Mble MapaMeTpbl 3HAYUMO OTAHYAIOTCS OT HOPMAAbHbBIX
BeAnunH. B To ke Bpemsa y nauuenTos ¢ I nabaro-
aatorcst nosutusHble casurk cocrosuus AOC kposu
1107 BAHSTHHEM MPOBOZMMON Tepamnuu. 1aK, HOpMaAH30-
BaAach aKTHBHOCTb KaTaAasbl, a TaK:ke TIOBbICHAACD aK-
tuBHoctb COZl u I'T1 no cpaBrenuto ¢ anaroruunbivu
ypoBHsiIMH TIpu uHcyAbTe. Kpome Toro, yposenn OAA
B 1,6 pasa npesbiman ucxoaunii (p=0,012), a raxzke
3HAYMMO OTAMYAACS OT 3HAYEHHsl STOTO MapaMeTpa MpH
HI'M (p=0,034).

PesyabTaTbl KOPPEASALIMOHHOTO aHAAH3a MOAYYEHHbBIX
JaHHbIX TipezcTaBAeHbl Ha puc. 1 u 2. YcranoBaena
npsiMasi KOPPEASILIMOHHAS CBSA3b My aKTHBHOCTBIO
I'TT u conepzxanuem BI: r=0,75 (p=0,012). Boccra-
HOBAEHHbIH TAIOTaTHOH sBAsieTcss Kogaktopom 11
U 06yCAOBAMBAET yPOBEHb €€ (pepMEHTATHBHOH aKTHB-
noctu [ 13], uTo Bo MHOroM 06bsICHSIET pe3Koe CHHzKE-
HHeE 10 CPaBHEHHIO C HOPMAAbHOH BEAHYHHON KOHIIEHT-
paunu BI', xotopbiii pacxomyercs nHa mnoazep:anue
¢pyuxuponuposanust 1], obecneunsaromeii 1eroct-
HOCTb KAETOYHbIX U BHYTPHUKAETOYHbIX MeM6paH B yC-
AoBHsIX okucauTeabHoro crpecca npu MII'M. Kpowme To-
ro, obHapy2xkeHa oO6paTHasi 3aBUCUMOCTb MexKAy (PYHK-
nuonaabHol aktuBHocTbio COZl u kaTtarasbr aputpo-

uuros naumentos ¢ IITM: r=-0,65 (p=0,027). 1o

zeiictus ee gpepmenTos: Ha nepsoM stane COZl Tpan-
C(POPMHUPYET CyTIepOKCHAHBIA paZuKaA /10 MepeKUCH BO-
ZI0poZia, KOTOpas BOCCTAHABAHBAETCS KaTaaasoi ¢ 06-

BI', MM

r=0,754;
p=0,012

[<]

I'T1, mxmoab /Mun

DDDDD=D_= &

Puc. 1. Koppersimonnble 3aBUCHMOCTH M€y aKTHBHOCTBIO

raotatronniepokcuzasbl (['T1) u coaepxranuem Boccranosaentoro
raoratrona (BIT) spurpouutos y naumentos ¢ II'M B 1-e cyTku.

pPa30BaHHEM BOZbl U MOAEKYASIPHOTO KHCAOPOZA AHOO
['TT ¢ o6pasoBanuem zByx MOAEKYA BOZbI TOCPEACTBOM
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aTOMapHOro BOZOPOJZA, AOHOPOM KOTOPOIO SBASAETCA
BOCCTaHOBAEHHDbIH FAIOTATHOH.

COJ, % unru6uposanue

r=—0,653;
p=0,027

[1_0BEUOE0

Karanrasa, mxxaT/mMa

] HHUDDD

pﬂC. 2. KOppC}\ﬂI;I)I/IOHHbIe 3aBUCUMOCTHU M€KLY aKTUBHOCTbIO KaTaAasbl

u cynepoxcuaaucmytasbl (COZl) sputpouuros y namumentos ¢ MI'M
B 1-e cytkm.

SApPpexTusHocTb 3aruThl KAeTok ot AMDK onpeaers-
€TCSl He TOABKO aKTHBHOCTBIO OTZIEABHO B3SATHIX (pepMeH-
TOB, HO U COOTHOIIIEHHEM 3Ha49eHHH HX aKTHBHOCTH, T103-
ToMy Hamu 6b1A paccuuran uagekc CO/Zl/katarasa B 1-e
uHa 10-e cyTku Tepamuu. YctaHOBAEHO, YTO TIPH TOCIH-
taausauuu napentos ¢ VII'M yposenn CO/] /katarasa
cocraur 11,87 {8,38; 16,19}, a na 10-e cytku zoctur
16,53 {13,60; 22,34} (p=0,016). I losbunenue unze-
kca CO/l /xatarasa 06ycroBAeH MazieHHEM KaTaAa3HOH
aKTHBHOCTH Ha (oHe pocTa aktusHOocTH [ T1 B AMHAMIKe
macyavra: 103,1 {67,2; 187,5} u 133,1 {89,3; 209,9}
MKMOAb / mun cootsetctBenHo (p=0,0006).

C oamHOll CTOPOHDI, TEPEKAIOUEHHE KATAAA3HOTO pas-
AOKEHHS MIePEeKHCH BOJIOPOZA Ha TAYTaTHOHIIEPOKCH/Ia3-
HOE SIBASIETCS HeGAArOTPHATHBIM TIPOLIECCOM, TaK KaK ero
CAEZICTBHEM MOZKET OGbITb CHM:KEHHE OKCHTeHAIIHH reMo-
robuHa u passuTHe TKaHeBoH rumokcuu [7]. C apyroit
cTOpoHbI, MOzkHO mpeanorozxkutb, uto nmpu OHMEK
na qone cumzenust aktusHoctd COZl u kararaser npo-
ucxoauT KomreHcatopHas aktusauus 111, koropas ue
TOABKO YTHAHMSHPYET TepeKUCh BOZOPOJA, HO H OCYIIeCT-
BASIET pa3AOKEHHE THAPOTIePEKUCEH CBOBOZHBIX KHPHBIX
KHCAOT TOCPEJCTBOM OKHCAeHHs1 rayTathoHa. OgHako
3Ta crielMQHYecKas aJaTHBHAS peaKys TpebyeT 3aTpar
BI' u sneprum makposprudeckux coeiuHeHHH AAs1 €ro pe-
reHepalyH, YTO 3HAYHTEAbHO TOPMOBHT Pa3BHTHE KOMIIE-
HATOPHBIX PEAKIMH B CHCTeMe aHTHOKCHAHTHOH 3alllH-
ThI KpoBH nanuenTos ¢ ocrpbiM FII'M.

Y nauuentos ¢ JIII 1 npu rocnurarusauuu yposenn
COJl/xararasa coorBeTcTBOBaA 3HaueHuto 15,26
{13,20; 19,21}, a na 10-e cytku nHabrogaroch ero

cumxenne 20 11,85 {9,74; 15,36} (p=0,032), uro ne
OTAHYAAOCH OT BEAHUHHbBI KOHTPOAbHOH rpymmbl 12,56
{10,44; 15,03}, u cBUACTEABCTBYET O BOCCTAHOBAEHHH
katarasHoi akTuBHOCTH. CAeZlyeT OTMETHTDb, YTO POCT
AKTUBHOCTH KaTaAasbl, KOTopasi 06AazZaeT crierupuyec-
KOM aHTHOKCH/IAHTHOH 3alllUTOH B OTHOIIEHHH SH/OTE-
AMAAbHbIX KAETOK COCY/I0B, MOZKHO PacCMaTpPUBAaTb Kak
(aKTOp PasBHTHUS SHIOTEAMAAbHOH JAUCHYHKIUU TPH
XPOHHYECKOH LepeOparbHOH HMIIIEMHH, OCOOEHHO B CBE-
Te COBPEMEHHON KOHLENUHH 06 STHOAOTHYECKOH CBsISH
MezK/ly yCHAEHHEM OKCHAATUBHOTO CTPeCca H 9HZOTEeAH-
AAbHOH AMCQYHKIIHH, TIPH KOTOPOH PsiZi MapKepOB CBO-
60zn0paaukarboro okucaenuss (CPO) asasores He-
3aBHCUMbIMH TIPEJIMKTOPAMH Pa3BUTHS JUCHYHKIIMH
cocyaucroro augoteaus [15].

CoraacHo coBpeMeHHbIM TIPe/ICTaBAEHHSIM, OCHOBHOH
MeXaHH3M aTepOTPOM603a apTePHAAbHBIX COCYZOB —
3TO OKCH/IATHBHBIA CTPECC, HHULIMHPYeMbId BOCTIAAEHH -
€M B COCyZMCTbIX CTEHKaX, IOpazKeHHbIX aTepoMaTo3-
HbIM TIPOLIECCOM, M TUIEPKOAryASIMOHHAs peaKlHs
KPOBH, BeJyllHe K IPOrPeCcCHPOBAHUIO 3HAOTEAHAAb-
HOHM AMCQYHKIHH, KOTOpasi, B CBOIO OYepe/b, KyAbMH-
HUpyeT TpomMbooOpasoBaHHEM U PA3BHUTHEM HIIEMHU
B 1epebparbubix TKausx [2, 4]. B casu ¢ stum Hamu
TIPOBEZIeH KOPPEAALIMOHHbIA aHAAH3 A BbIABACHHS
BO3MOXHDbIX B3auMocBsizeii mexay cratycom AOC
KPOBH U COTOSIHMEM arperalMoHHOM aKTHBHOCTH TPOM-
6OIIUTOB U SPUTPOIIUTOB y MAIMEHTOB C lepe6parbHOM
HIIeMHeH OCTPOTO H XPOHHYECKOTO TeHesa.

YcranoBaeHo, 4TO THIeparperauysi KPOBSHBIX IMAA-
CTHHOK, TIPOSIBASIIOILASICS] YBEAMYEHHEM CTeNleHH H CKO-
POCTH KOAAAreH-MH/YLHPOBAHHOH arperaToMeTpHH,
umeer obpatHyio accoumanmio ¢ yposaem OAA nras-
MbI KPOBH nauueHToB B nepsble 48 u paspurus MI'M:
r=-0,58 (p=0,028) ur=-0,63 (p=0,014) coorser-
CTBeHHO. JTO SABACHHE HMeeT 0ObsCHEHHE, 3aKAI0Yal0-
111eecsi B TOM, YTO arperalysi TPOMOOLUTOB CTUMYAHPY-
ercst 60abmum koaumdectsom AMK [16], kotopbie ne
yTuAM3HpYIOTCsl u3-3a Aeduuurta aktuBHoctH AOC
B ocTpelIem mnepuoze MHPapKTa Mosra. lakxe B 1-e
CYTKH HabAIO/IeHHs] y TIALMEHTOB C HIEMHYECKUM HH-
CYABTOM 3aperuCTpHPOBaHa OTPHIIATEAbHAsT KOPPEASLIH-
onHas 3aBucuMoctb Mexkzy aktusHoctbio COZl u I'T1
SPUTPOLUTOB U uX arperabeabHocrbio: r=-0,78
(p=0,023) u r=-0,69 (p=0,032) coorsercTBenHO.
[Ipu XHMK saguxcuposana ob6paTHasi B3auMocBsisb
mexzy yposHem OAA nAasmbl U HMHTEHCHBHOCTBIO
Al -unzyMpoBaHHOH TPOMOOLMTAPHOH arperaruu:
r=-0,52 (p=0,036). Ha 10-e cyrku uccaezosanus
TP OCTPOM THIIOKCHYECKOM TIOBPE:KJEHHH MO3Ta CO-
XpaHsAACh BbIIBAEHHAs! 3aKOHOMEPHOCTb ME:K/Ly aKTHB-
noctbio AOC u arperanpeil KAETOK KPOBH, OZHAKO CH-
Aa B3aUMOCBSI3H 3THX IPOLIECCOB CTaAa cAabee. Y maiy-
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€HTOB C UCIMPKYASITOPHOH 3HIIe(ParONaTHEH KOPPEAs-
LIMOHHDbIH aHAaAM3 He YCTaHOBUA acCOLMAlMH, OGHapy-
KEHHbIX [IPU UX TOCTIUTAAM3ALIHH.

Taxkum o06pasom, B ze610Te HIIEMHIECKOTO HHCYAbTA
U IPH OOOCTPEHUH XPOHUYECKOU LepeOpPaAbHOM HILE-
MHH BO3HHMKAeT HEeJOCTaTOYHOCTb (epMEeHTATHBHbIX
xommonenToB AOC kpoBH 3a cYeT MHTEHCHBHOM reHe-
pallMM aKTMBMPOBAHHbIX KHMCAOPOZHBIX METabOAUTOB,
YTO CTHMYAMPYET arperaldoHHYI0 aKTHBHOCTb KAETOK
KPOBH C MOCAeZYIOIIeH OKKAIO3HEH MUKDPOLUPKYASTOP-
Horo pycaa. B To e Bpemst mocae kypca 10-auesnoit
Tepamnuu MalMeHToB C 1epe6parbHOH HIIEMHH COCTOSI-
aue OAA nrasMbl KDOBH HMEET PasAMYMS B 3aBUCHMO-
CTH OT 3THOINATOreHe3a MaTOAOTHYECKOTO TIPOLIECCa, YTO
YCTaHOBAEHO BIIEPBbIE.

Anarus A0CTyHOH AMTepaTypbl BbIIBUA PSiZl HCCAE-
ZIOBaHHH, B KOTOPDbIX MPe/ICTABAEHA KAHHHYECKAs OLleH-
ka mnpoueccos CPO mpu OHMK uau XHMK
[17-19] Aubo packpbiBatoTcsi MeXaHH3Mbl aHTHOKCH-
JIAHTHOW 3allUTbl OPTaHU3Ma IPH KCIIEPUMEHTAABHOU
nepe6parbroi umemuu [ 20, 21]. Ozunaxo namu He Haii-
ZleHO PaboT, MOCBSIIEHHBIX KOMIIAEKCHOMY HCCAEZ0Ba-
auto cocrosaua AOC kpoBu mpH 0CTPOM M XpoHHYeC-
KOM HapylIEHHH MO3TOBOTO KPOBOOOPAIEHHs!, BKAIOYA-
I0IEMY KaK M3y4eHHe (JepMEeHTATHBHOIO 3BeHa aHTHOK-
CHMZAHTHOM 3aruuThl 3puTpouutos, Tak 1 OAA nrasmbr
kposH. MccaesoBanus B aToM HanpaBaenun npeacraB-
ASIIOT 3HAYUTEAbHbIH Hay4YHbIH M IPaKTHYECKHH HHTepec,
TIOCKOAbKY HeHpOHaAbHasl TKaHb XapaKTepUsyeTcst GOAb-
IIOH YyBCTBHTEABHOCTbIO K MPOJYKTaM CBOGOHOPAZH-
KaAbHOTO OKHCAEHHSI BCA€/ICTBHE Jle(DHIIUTa (DEPMEHTOB
AOC, 06ycAOBAEHHOrO BbICOKMM YPOBHEM NOTPEOAEHHs
KHCAOPOZA U HMHTEHCHBHbIM MeTabOAHU3MOM B Lieped-
PaAbHbIX CTPYKTYpax, OTCyTCTBHEM B HHMX 3aIlacoB SHEp-
ruH, 60oAbIuM cozepzkanueM cyberpatoB [ IOA (moau-
HEHACBIIIIEHHbIX KHPHbBIX KHCAOT) M HHU3KOH aKTUBHO-
CTbIO aHTHOKCHZAHTHBIX PepMeHToB [ 3].

Hawmu Briepsbie nposieMoHCTpHpOBaHO, YTO MPH OCT-
pPOM HH(]APKTe MO3ra MPOUCXOJUT HapyIIeHHe TIPOLec-
COB yTHAMBALIMH TIEPEKHCH BOZOPOAA, KOTOPOE TPOSIB-
ASIETCSl TIPEBAAMPYIOIIMM CHH:KEHHEM KaTaAasHOH aK-
THBHOCTH 3pUTPOLMTOB. Beaymas poab B aHTHpazu-
KaAbHOM 3alllUTe OpraHU3Ma MPHU ITOM MEPEeXOJUT
K rayratuonsasucumomy 3Beny AOC, urto cBuzeTeb-
CTBYET O (POPMHUPOBAHHH KOMIIEHCATOPHO-IIPHCIIOCO6H -
TEABHBIX MEXaHH3MOB, HAlpPaBAEHHbIX HE TOABKO
Ha YTHAM3ALMIO OPraHMYeCKHX TepeKHcell, HO U ycTpa-
HEHHE UX HUTOTOKCHYECKUX I(PPEKTOB. Oanaxo coxpa-
HSIOIMHCS AUCHAAAHC B CHCTEME aHTHOKCHAAHTDI / Ipo-
okcugantol Ha 10-e cyTku Aevenus mamuentos ¢ II'M
IPO/IEMOHCTPHPOBAA (PYHKIIMOHAABHYIO HECOCTOSITEAb-
HOCTb KOMIIEHCATOpHbIX peakuui. Kpome Toro,
npu OHMK na ¢oue nposoaumoii anturpombéoTuyec-

KOH TeparuH BbIIBACHO COXPAHEHHE TAKEAOH HEBPOAO-
TMYEeCKOH CHMITOMATHKH Y MAlMeHTOB C BbIpazKeHHbIM
aedururom OAA kpoBH, 4TO 6bIAO COMPSIZKEHO C TUITE-
parperaiueil TpOMOGOIMTOB U 3PUTPOLIUTOB H BHOCHAO
CYILIeCTBEHHbIH BKAAZ B HapylIeHHe MHKPOLMPKYAALIHH
Y OKCHTeHallUU B TKaHsAX MO3Ta.

CaezoBaTeAbHO, BbIIBAGHHDbIE H3MEHEHHs (DepMeH-
tatuBHoH akTuBHOCTH AQOC 3pHUTPOLUTOB CBsi3aHbI
¢ nexkomneHcuposanHol aktusauued [ [OA u o6paso-
BaHHEM GOABIIOrO KOAHYECTBA CBOGOZHOPAAMKAABHBIX
(popM KHCAOPOZA B oyare HH@apKTa MO3ra. KpOMe TO~
ro, aktuBHocTb (pepmentos AOC aputpouurtos o6y-
CAOBAMBAET 3((PEKTHBHOCTb CHCTEMbI TPAHCIIOPTa KHC-
AOPOAA, TIOCKOABKY OHH HETOCPEJCTBEHHO YYaCTBYIOT
B IPOLIECCAX OKCHMTEHALMH TeMOTAOOMHA M PETYASLIHH
cpozctBa remorrobuHa k kucaopoay [22]. [oayuenunie
JlaHHblE CBUZIETEABCTBYIOT O HAllPSIZKEHHH CHCTEMbl aH-
THOKCHZAHTHOH 3aIUTbl 9PHTPOLMTOB H MAA3MbI B yC-
AOBHSIX OCTPOU M XPOHUYECKOH LIepeOPaAbHOH UILIEMHH,
a TaK:Ke O HECOMHEHHOM BKAaZe (DyHKLIMOHAABHOH aK-
THBHOCTH 3PUTPOLIUTOB B 06ecriedeHHe BOCCTaHOBAECHHUS]
aZIeKBaTHOH KHUCAOPOZATPAHCIOPTHOH (DYHKIHH KPOBH
y nanuenTos ¢ octpoiv UM u A311.

Hsyuenne anTHOKCHAAHTHOTO CTaTyca KPOBH T103BO-
ASIET YCTaHOBUTb OCOOEHHOCTH MaTOTeHe3a HIIeMHYec-
KHX 11epeOPOBACKYASIDHBIX 3a00A€BaHUH U [IPOTHO3UPO-
BaTh XapaKTep UX KAMHHYECKOro TedeHusi. B cBoto oue-
pezb, TOBbIIEHHE AaKTUBHOCTH aHTHOKCHIAHTHOH CHC-
TeMbl OpraHU3Ma MOKET YAYHULIHTb 3(P(HEKTHBHOCTDb
TepaneBTHYECKUX H MPO(PHUAAKTHYECKUX Mep JAAS Ipe-
JOTBPAILEHHs] TePBUYHbIX H TIOBTOPHBIX HMHCYAbTOB
y MalMeHTOB C MIIEMHYECKHMH Liepe6pOBacKyASpPHbIMH
3a00A€BaHHUSIMHU.

Boisogpr.

1. Brepsbie ycranosaeno, uto B ae6roTe 3a60reBa-
HUSI TIPH OCTPOM M XPOHHUYECKOM HapyIIeHHH MO3IOBOTO
KPOBOOGPAIllEHHUs] CHH2KAeTCSI MOIIHOCTb CHCTEMbl
MAa3MEHHbIX M JPUTPOLUTAPHBIX AHTHOKCHAAHTOB.
[Ipuuem npu OHMK nabarozaerca 6oree snauumoe
CHM2KeHHe (DepMEHTATHBHOM aKTMBHOCTH KaTaAasbl, YTO
MO2KHO PacIleHHBATh Kak MPU3HAK TAYOOKUX MeTabOAM-
YeCKUX HapyIleHHH U BbIPazKeHHOTO CHUKEHHUS aZiarTa-
LIMOHHBIX BO3MOKHOCTEH OpraHH3Ma [0 CpPABHEHMIO
¢ cocrosiuuem naupentos npu XHMK.

2. Cratryc AOC kposu npu 1iepe6bparbHOH HIIEMHH
na 10-e cyTku rocnutarusaluu UMeeT pasAUYMS B 3a-
BHCHMOCTH OT 3THOMATOreHe3a MaTOAOTHYECKOrO IPO-
necca. [ Ipu ocrpom MII'M, mecmotpst Ha npoBoaumyio
Tepanuio, BbISIBAEHO BbIpa:keHHOe HapyleHue 6anaHca
Me:KJly aHTHOKCH/IaHTAMHM H IPOOKCHAAHTAMH KPOBH.
Ha ¢one cumxenus axtusoctn ¢epmentos COZL
U KaTaiasbl pasBuBaercsi aktubauusa [ 11, kortopas ne
komnencupyet zeduuut aktusHoctd AOC: chumenue
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OAA xpoBH accOLIMIPOBaHO C TAKECTbIO HIIIEMHYECKO-
IO MHCYAbTa Ha MOMEHT BBIITHCKH TAalMEHTOB U3 CTaLH-
onapa. Y manuentos ¢ Il wabaozaercs passurue
KOMIIEHCATOPHbIX PeAKLMH, CHOCOBCTBYIONIMX BOCCTa-
noBaenuio aktuBHOocTH AOC Ha one redenus.

3. [ Ipu OHMK na ¢oue nposoaumoii antuTpom60-
THYECKOH Teparuu BIlepBble BbIIBAEHA TecHasi obpaTHast

B3aHMOCBSI3b Me€:K/ly arperallioHHOH CIOCOGHOCTBIO
TPOM60LUTOB U BbipazkeHHocTbio gepuuuta OAA kpo-
BM, a TaK:ie Mexy arperabeabHOCTbIO 3PUTPOLIMTOB
u axtuBHoctbio CO/l u kaTarasbl 9pHTPOLMTApHBIX
MeM6paH, YTO BHOCHT CyIIeCTBEHHbIH BKAAJ, B IOHUMa-
HHe TIPOIIECCOB HAPYIIEHHS] MUKPOLUPKYASIIMH H OKCH-
reHalMy B TKaHAX Mosra y nanuenTtos ¢ octpeiv MII'M.
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OKCIIePUMEHTAABHBIH ayTOUMMYHHbIH aHIedaromuernt (DAD) HucroAb30BaH B KauecTBe MOJEAH JASl HCCAEOBAHHUS ayTOMM-
MYHHOTO 3a60A€BaHHUs YeAOBEKA — PACCESIHHOTO CKAeP03a, KOTOPbIA XapaKTepH3yeTcs BOCIHAACHHEM LIEHTPAAbHOMR HEpPBHO CHC-
tembl (LIHC). B atom 0630pe mbI cocpeaoTounmces a ogHoM us Bapuantop DA, UHAYIMPOBAHHOTO BBEJIEHHEM SHIIE(AAUTO-
FeHHbIX ayTOAHTHIEHHbIX CrielPuIecKux |-kaeTok (Mozeab nepenoca). OmucaHbl BO3MO2KHOCTH TIPUMEHEHHs STOH MOJEAH JAS
SKCIIePHUMEHTaAbHOTO HCCAE/IOBAHHs M TepaleBTHYECKOTo NpUMeHeHHs. Kpome Toro, NpeicTaBAeHa METOAMKA ABYX(POTOHHOR
TPMKMBHEHHON BH3YaAM3aLIHH, KOTOpas 03BOAAET HAOAIOJATb U OTCAEKMBATD (PAYOPECLIEHTHO MEYEHHbIX SHLIe(aAHTOTeHHbIX | -
KAETOK B 2KHBOM OpraHH3Me B pezkuMe peaibHoro BpemeHH. C MOMOILbBIO 9TOH METOAMKH M HCIIOAb30BAHUS JATYHKOB aKTHBALIMM
KAETOK IIPO/IEMOHCTPHPOBAHO, YTO MUIPHPYIOIIHE | -KACTKH aKTHBHPYIOTCS IIPH KOHTAKTe C AOKAAbHBIMH AHTHIEHIIPE3EHTHPYIO-
wume kAetKami. | JoAyueHHbIe pe3yAbTaThbl TOKA3bIBAIOT, YTO HCHOAb30BaHHAS MoZeAb DAD rMmoAe3Ha AAs MOHUMAHMSA MeXaHU3-
MoB uHMIMHpoBanus Bocrarenus B [JHC.

KAarouerbie croBa: sKcriepUMeHTAAbHDIA ayTOMMMYHHbIH SHIIE(PAAOMHEAHT, ayTOPEAKTHBHbIE | -KAETKH, MPH2KH3HEHHas BU3ya-
AMBalWs, aKTUBALMS | -KAETOK.

Experimental Autoimmune Encephalomyelitis (EAE) has been used for human autoimmune disease, Multiple Sclerosis (IMS),
which is characterized by inflammation in the Central Nerve System (CNS). In this review, we focus one of EAE variants, trans-
fer EAE induced by adoptive transfer of encephalitogenic autoantigen specific T-cell clone. We describe about the model and
introduce the application of this model for experimental research and therapeutic development. In addition, we introduce two-pho-
ton intravital imaging, which enable to observe and track fluorescently labeled encephalitogenic T-cells in living animal in real time.
Further, by using activation sensors, which detect cellular activation during intravital imaging, we show migrating T-cells become
activate upon contacting with local antigen presenting cells. The obtained results reveal that the transfer EAE model is useful to
understand the mechanisms of initiating CNS inflammation.

Key words: Experimental Autoimmune Encephalomyelitis, autoreactive T-cells, intravital imaging, T-cell activation.

Introduction. Almost 150 years have passed since
Charcot described the pathogenic lesions of MS as cir-
cumscript plaques distributed through the brain and spi-
nal cord white matter, a picture which led him to name
the disease scléroseen plaques. Subsequent microscopic
studies established the key changes dominating the
pathological plaque tissue. These included degeneration
of myelin and axons, as noted by Charcot himself, and
inflammatory round cell infiltrations often around small
blood vessels described about the same time by
Rindfleisch (quoted from [1]).

[t took until recently to gain insight into the connec-
tion between neurodegeneration and inflammation. We

now understand that most of the inflammatory cells are
CD8™" T-cells along with CD4 ™" T-cells, macrophages
and some sprinkling of B-cells. Importantly, analyses of
CD8™ T-cell receptors hint to active proliferative res-
ponse driven by some stimulus. Current hypothesis: T-
cells attack brain autoantigens, kindle a cascade of
events that ultimately culminates in the pathognomonic
myelin and axon destruction.

While this pathogenesis appears conclusive, it viola-
tes one basic tenet of brain physiology, namely the
immune privileged status of the CNS tissues. It is
undisputed that the CNS parenchyma is secluded from
the peripheral blood circulation by a tight endothelial
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Blood-Brain Barrier (BBB). How could the inflamma-
tory cells be able to cross this forbidding barricade?

Studies of suitable animal models have revealed the
complex mechanisms involved in the passage of inflam-
matory cell into the CNS. In the following we shall dis-
play our current understanding of these events and desc-
ribe the technologies that have been used in our experi-
mentation.

T-cell transferred Experimental Autoimmune
Encephalomyelitis and some applications. The term
of Experimental Autoimmune Encephalomyelitis
(EAE) denominates a set of animal models featuring
brain autoimmune inflammation mediated by activated
autoreactive [-lymphocytes. The variety of EAE
models is determined by different way of induction in
different animals [2]. Although none of EAE model
perfectly matches MS pathology, at least, each model
recapitulates particular aspects of human disease.
Therefore, depending on the purpose, the best suited
model version must be selected.

In our studies, we used mainly transfer EAE in the
Lewis rats to study the function of autoreactive T-cells in
early stages of CNS inflammation. This model was deve-
loped by Ben-Nun, Wekerle and Cohen who described
isolation encephalitogenic T-cells from healthy, antigen
primed animals, expansion of these cells in vitro as pure
cell lines, and, revealing the encephalitogenicity of cells
after adoptive transfer of cells [3]. Transfer-EAE was
decisively refined by Fliigel et al. by labeling encephalito-
genic [-cells with the genetic marker Green Fluorescent
Protein (GFP) [4]. Indeed, previously encephalitogenic
T-cells were labeled with small molecular dyes. However,
since encephalitogenic T-cells were vividly dividing, it was
not possible to achieve stable labeling for more than some
days. In rat transfer EAE system, T-cells need 3-4 days
until they penetrate into the CNS and induce inflamma-
tion, the T-cells cannot be analyzed by ex vivo study.
Fliigel et al. overcame this by introducing GFP by retro-
viral gene transfer. Such engineered T-cells express GFP
stably and can be analyzed at single cell level for their acti-
vation status and expression of cell surface molecules [5].
The model showed excellent reproducibility on the T cell
infiltration kinetic into the CNS and following time kine-
tic of disease course. Therefore, this is the optimal model
to study T cell infiltration.

The transfer EAE models were used to evaluate the
pathogenic potential of human autoantibodies. For
example, Mathey et al. evaluated the effect of autoanti-
body which mimics autoantibody in the patients of MS
[6]. They transferred anti-Myelin Oligodendrocyte
Glycoprotein (MOG) specific T-cells to open the
Blood-Brain Barrier as prerequisite of CNS inflamma-
tion and EAE induction. When animals showed the first

sign of clinical, autoantibody was injected, resulting exa-
cerbated clinical severity. A similar system was used by
Bradl et al to evaluate of anti-aquaporin-4 antibodies
purified from patients of neuromyelitis optica [7]. The
injected antibodies exacerbated clinical symptoms.
These results proved the usefulnessof the EEAE. model to
evaluate the effect of pathogenic autoantibodies.

The model was further used to validate the therapeutic
effect of candidate drugs. The most spectacular success of
transfer-EAE. based studies was the discovery of
Natalizumab, an anti-integrin a4 blocking antibody,
which was humanized and approved for MS therapy.
Administration of anti-integrin a4 antibody suppressed
the development of clinical EAE effectively. As mentioned
later, intravital imaging showed that this is due to inhibition
of autoreactive T-cell infiltration into the CNS [8].

Another case is immunospecific treatment via injec-
tion of soluble autoantigens. At the different time point
after adoptive transfer of GFP labeled Myelin Basic
Protein (MBP) specific T-cells (TnmBp.GFP cells),
soluble MBP was infused intravenously. When MBP
was given before onset of EAE, clinical symptoms were
almost completely diminished [9], whereas the trea-
tment after onset exacerbated the clinical severity [10].
Analyses of ex vivo isolated TvBp.GFp cells showed
that soluble antigen treatment before onset trapped
T-cells in spleen and prevent their penetration into the
CNS, resulting prevention of EAE. On the other hand,
treatment after onset of EAE also stopped and activated
T-cells, this time not in the spleen but in the CNS. As
result of activation, T\BP.GFP cells produced massive
amount of inflammatory cytokines, which exacerbated
the clinical severity. This emphasizes the importance of
the timing for soluble antigen treatment and the of T-cell
activation in the CNS.

The encephalitogenicity of autoantigen specific
T-cells critically depends on their antigen specificity and
their genetic background. For example, MBP specific
T-cells in Lewis rat as well as MOG specific T-cells in
DA rat are highly encephalitogenic. However, MOG
specific T-cells in Lewis rats are weakly encephalitoge-
nic. By comparing these cell lines by ex vivo study, we
found that the T-cell activation in the CNS is crucial to
induce inflammation [11]. Indeed, when calcium signa-
ling in the T-cells, which is important intracellular signa-
ling for T-cell activation, were blocked pharmacological-
ly, EAE clinical severity was ameliorated [12].

Finally transfer EAE allowed important insights into
the clinical changes surrounding CNS inflammation.
The adoptive transfer of TvBP-GFP cells induces mas-
sive acute inflammation in the CNS, but different brain
regions are affected with different intensity. By using this
system, Perekrest et al. examined the function of orexin-
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producing neurons (Perekrest et al., in press). We found
that during the acute phase of EAE the number of ore-
xin producing neuron decreased, whereas the orexin
mRNA increased, indicating that CNS inflammation
definitely influence the orexin production and usage.
Since orexin is known to influence sleeping disorder and
fatigue, this may explain some of clinical problems
observed in MS patients.

Intravital imaging of T cell infiltration into the
CNS. In transfer EAE model, disease is induced exc-
lusively by encephalitogenic T-cells. This raises the que-
stion of how these autoreactive T-cells infiltrate the CNS
and induce inflammation. To this end, we performed
intravital imaging of T-cells in the living animal at the
single cell level. Genetically labelled TnvBp.GFP cells
were imaged by two-photon microscopy within the living

animals during pre-clinical and acute phase of EAE [8]
(Figure).

penetrate deeper and induce less phototoxicity. In our
experimental set-up, the penetration depth reaches
200 um from the surface, which covers leptomeninges
and upper part of white matter parenchyma of rat spinal
cord. The penetration depth depends on intensity of
labeling, giving laser power, and scattering of tissue. In
the best case, penetration depth can reach more than
1 mm. These futures makes two-photon microscope as
optimal technique for intravital imaging.

In our intravital imaging studies, we observed
TMmBP-GFP cells appearing in spinal cord leptomeninge-
al blood vessels as early as day 1 after transfer, which is
far before onset of clinical signs. The number of T\Bp.-
GFP cells increased within next 24 hours, but the vast
majority of TVBP-GFP cells remained within the vessels.
Three-dimensional reconstitution revealed that those
cells adhered and migrated on the intraluminal surface of
leptomeningeal vessels with an average speed of

Figure. Panoramic picture of spinal cord leptomeninges after adoptive transfer of TMBP-GFP cells at the preclinical phase.
Figure legend: majority of TMBP-GFP cells (green) locate within the blood vessels (red). Collagen fibers (blue).

To perform stable and long-term imaging, the animal
were intubated and anesthetized by isoflurane [ 13]. O3,
CO3 and isoflurane concentration in the inspiratory and
expiratory gas as well as airway pressure were monitored
and recorded during entire imaging session. In addition,
body temperature was kept between 35-37° C degrees
by using heating blanket combined with monitoring
system. Furthermore, electrocardiography was recorded
and tail vein was catheterized for injection. For the T cell
imaging at the spinal cord, laminectomy was performed
at the upper part of lumber spinal cord after fixed ani-
mal in the custom made stage. This set-up allows stab-
le imaging for many hours.

For acquiring the image, we made use of two-photon
microscope, which has been reviewed in detail previously
[14, 15]. Briefly, two-photon microscopy uses two-fold
longer wavelength to excite fluorochrome than conventio-
nal microscopy. The longer waved excitation light can

13 pum/min.Interestingly, the T\iBp.GFP cells prefe-
rentially migrated againstthe blood stream, a behavior
that is still without explanation.

We examined the molecular mechanisms behind the
intraluminal crawling by infusion of blocking antibodies
during intravital imaging. This approach allowed compa-
ring T cell motility before and after treatment in same
condition. Among a panel of antibodies tested, an anti-
integrin a4 antibody showed the most remarkable effect.
Within a few minutes after infusion, the antibody dimi-
nished intraluminal crawling completely. The TwyBp.-
GFP cells could not adhere on the intraluminal surface of
endothelial cells and washed out by blood stream. In
contrast of intraluminal cells, extravasated TMBP-GFP
cells were not affected. A similar antibody, Natalizumab,
had been humanized and approved for MS treatments
aslysabri® [16]. Importantly Natalizumab showed
beneficial effects on MS patients, presumably, by bloc-
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king intraluminal crawling and following extravasation as
shown in animal model. Of note, an anti-LLFA-1 antibo-
dy (integrin al.) which alone did not showed strong
effect, enhances the effect of anti-integrin o4.

As a next step, crawling TviBp-GFp cells cross the
BBB. The BBB is composed of three main layers, a
tight endothelial tube sealed by tight junctions, an
endothelial basement and a parenchymal membrane.
This barrier safeguards the special properties of the
CNS tissues as an immune privileged microenviron-
ment. According to intravital imaging date, T\BP-GFP
cells pass through BBB within 10-20 minutes. T\pp-
GFP cells adhere at one place, changing their shape, and
extravasated. At the same time, there is frequently lea-
kage of blood plasma, as indicated by the leakage of
fluorescent dextran, a marker for visualization of blood
vessels. Today it is still an open question, whether
T-cells extravasate from specific points or the molecular
mechanism for extravasation.

Once extravasated, the T-cells continue crawling ran-
domly on outer surface of the blood vessels, until they
interact with local antigen presenting phagocytes, APCs.
In our experimental set-up, APCs were labeled with
phagocytosis of fluorescent dextran conjugates. Ex-vivo
analyses showed that they express MHC class Il as a
prerequisite to present antigen to CD4 T-cells.
Additionally, APC expressed macrophage-like cell sur-
face marker, which is different from a previous study
which showed dendritic markers [17]. The interactions
between infiltrated TyBp.GFP cells and APC were
dynamic and duration can reach more than 60 minutes.

Since intravital imaging is limited to a maximal depth
of 200 pm, imaging of the deeper spinal cord parenchy-
ma was performed using acute slice explants [ 18].Two-
photon imaging detected two different T-cellular motili-
ty modes in the CNS parenchyma. We distinguished on
the one hand highly motile cells, which moved spontane-
ously through the tissue, and on the other hand there
were stationary cells which were fixed at a particular
point swaying theirbodies. We concluded that the moti-
le T-cells are looking for their specific antigens, whereas
the stationary cells are committed in antigens recogni-
tion. The reasons were as follows: 1) Toya-GFP cells,
which do not find antigen in the native CNS showed
extensively the motile mode. 2) Blocking of MHC class
Il shifted the proportion of stationary cells towards the
motile cells. 3) In contrast, addition of specific antigen
increased stationary cells and decreased motile cells.

We detected T-cell arrest both in the spinal cord
parenchyma [18] as well as in the leptomeninges [8],
which presumably represent presentation /recognition of
endogenous antigen by APCs in both compartments.
As described above, we also found that the autoimmune

T-cells were re-activated in the CNS, which is an essen-
tial prerequisite for CNS inflammation [11]. However,
for technical limitations, it was not possible to directly
connect between T-cell arrest/interaction with APC
and their activation. Therefore, we proceed to establish
intravital imaging of T-cell activation.

Visualizing T cell activation in vivo. To detect
T-cell activation at real-time, we used two distinct intra-
cellular signaling events within T-cells. One is the eleva-
tion of intracellular calcium concentration which is cont-
ributed firstly by release of calcium stored in endoplas-
mic reticulum and secondly by the influx of extracellular
calcium after opening calcium channel on cell surface
[19]. The second event used is the translocation of
Nuclear Factor of Activated T-cells (NFAT). The ele-
vated intracellular calcium activates calcineurin pathway
and dephosphorylated NFAT, which induce quick relo-
cation of NFAT from cytosol to nucleus.

Conventional studies used small synthetic calcium sen-
sing molecules, such as Indo and Fura to monitor intracel-
lular calcium levels. These were of little use here, as T-cells
actively pump out these dyes. In addition, T-cells, especi-
ally the freshly activated effector T-cells used for transfer-
EAE, proliferate vividly. As a result, calcium sensing dyes
becomes invisible within a few hours. Therefore, to detect
the change of intracellular Ca?*, we used a Fluorescent
Resonance Energy Transfer (FRET)-based calcium sen-
sing protein. The protein consists of a cyan fluorescent pro-
tein (CFP) and a yellow fluorescent protein (YFP) con-
nected by the calcium sensing domain derived from tropo-
nin C (20). However, although the initial indicator prote-
in readily detected changes of intracellular Ca*" in
neuronal cells, it was not expressed in T-cells neither in
transgenic mice, nor after retroviral transduction [21].
After a systematic search of this failure, we found that high
homology between CFP and YFP sequence as well as
tandem repeat sequence in calcium sensing domain cause
homologous recombination during retrovirus production.
Therefore, to reduce the homology, we performed codon
diversification, by changing nucleotides, but keeping amino
acids sequence unchanged. The codon diversified protein,
named Twitch1, was successfully expressed in mouse T-
cells by retroviral gene transfer and T-cells were stably
express [witch1 for longer time.

Twitchl expressing MOG specific T-cells
(TMOG-Twitch1 cells) or OVA specific T-cells
(TOVA-Twitch1 cells) were adoptively transferred in reci-
pient animals. At first, we performed intravital imaging
within the peripheral lymph node to test the functionali-
ty of these T-cells [21]. Both TMOG Twitch1 cells and
TOVATwitch1 cells moved within the popliteal lymph
node and occasionally showed short-lasting calcium spi-
kes, which were caused by antigen independent stimula-



MEAWUMHCKUM AKAZEMHUYECKHIA iKYPHAA, 2014 ., TOM 14, Ne 4 53

tion. Intravenous application of soluble antigen, which
provides massive antigen dependent stimulation, chan-
ged the situation dramatically. Now the T-cells were
arrested and showed saturated high intercellular calcium
levels. These results indicated that the Twitch sensor
properly detected T-cell activation in vivo. As a next
step, we followed T-cell activation following more phy-
siological stimulation. Therefore, after adoptive transfer
of TMOG-Twitch1 cells or TOVA Twitch1 cells together
with EAE induction by active immunization of MOG
emulsified in CFA was imaged. Intravital imaging at the
spinal cord leptomeninges was performed at the peak of
disease when T-cells infiltrated into the CNS. Toya.-
Twitch1 cells in the CNS showed occasionally short-
lasting calcium spikes which were also observed in peri-
pheral lymph nodes, and presumably were antigen inde-
pendent. In contrast, T\VOGTwitch1 cells showed more
frequent and longer-lasting calcium spikes as well as
reduced T-cell motility. Also such spikes were often
observed when T-cells interacted with local APCs.
Similar as observed in peripheral lymph node, the appli-
cation of soluble antigen further enhanced T-cell arrest
and saturated calcium signaling in T-cells, indicating
that local APC are not saturated by endogenous anti-
gen in line with our previous observation [8].

As another, complementary sensor, we chose NFAT.
This transcription factor was truncated to minimize arte-
facts potentially caused by overexpression of exogenous
protein and fused with GFP for visualization (NFAT-
GFP) [22]. Retroviral transduction of this gene construct
results in successfully expression of NFAT-GFP in the T-
cells without interfering with the T-cells’ function and
encephalitogenic potential. We compared NFAT expres-
sing highly encephalitogenic MBP specific T-cells
(TmBP-NEAT.GFP cells) and weakly encephalitogenic
MOG specific T-cells (TMOG-NEAT.GFP cells) in the
Lewis rats. Intravital imaging showed that, regardless of
T-cell antigen specificity, T-cells during intraluminal craw-
ling as well as rolling maintained NFAT in their cytosol,
indicating that these T-cells were not activated within the
vessels. In contrast to intraluminal T-cells, in a substantial
part of extravasated T\BP-NFAT.GFP cells NFAT was
translocated to the nucleus, indicating an activated status.
More directly, intravital imaging at the spinal cord lepto-
meninges showed NFAT translocation from cytosol to
nucleus upon interaction of the T-cells with local APC.
The freshly activated T-cells often continue its interaction
for a while before they dissociate from the APC to conti-
nue migration. We commonly observed that certain APCs
activated more than one T-cell either simultaneously or
sequentially, while other APCs fail to activate T-cells.
These results confirm that some special APC present
endogenous antigen to infiltrated autoreactive T-cells.

NFAT translocation was related to the pathogenic
activity of autoimmune T-cells. Weakly encephalitogenic
TMOG-NEAT.GFP cells rarely showed nuclear localized
NFAT-GFP after extravasation. This is in line with our
previous observation that MOG specific T-cells were
not activated within the CNS [11]. As result of failed
activation, the MOG specific T-cells do not induce
severe clinical EAE. Similar application of NFAT as
activation sensors were performed by Lodygin et al.
which also detect activation of highly encephalitogenic
T-cells within the spinal cord leptomeninges by using
intravital imaging [23].

By using two distinct activation sensors, we directly
identified T-cell activation in the spinal cord as critical
event for triggering CNS inflammation. The two sensors
used were not redundant but rather were complementary
indicators. Calcium elevation describesvery early events
after TCR mediated stimulation and very sensitive to
detect weak and short lasting stimulation, whereas NFAT
translocation integrates these early signals that ultimately
lead to full cell activation. The combination of two sensors
deepens the understanding of activation. For example, it
will be useful to study whether T-cell can accumulate weak
stimulation to get final activation. Importantly, both sensors
can be applied other types of cells, which will certainly help
to study and visualize entire immune cell networks.

Conclusion. Brain autoimmunity starts out in the
peripheral immune system, where self-reactive T-cells,
which are regular components present in the healthy
immune repertoire, are activated to expose their auto-
immune potential. Migrating through peripheral immune
compartments, these activated T-cells undergo changes
[5] that render them competent for entry into the CNS
tissues shielded by a complex microvascular blood-brain
barrier. This passage is a complicated step-by step pro-
cess [13]. Circulating autoimmune T-cells first attach to
the endothelium of CNS blood vessels and roll along this
surface driven by blood stream. Then, with their attach-
ment becoming firmer, the T-cells start to crawl, now
often against the blood stream, until they find or create a
gap through the endothelial sheath. Beyond the vessel,
the T-cells establish contacts with local antigen presen-
ting phagocytes, which guide them towards the CNS
parenchyma and instruct them to invade the tissue. T-cell
interactions with antigen presenting phagocytes cause
sustained calcium signals resulting in full activation detec-
ted by translocation of NFAT. These observations were
made with a combination of advanced imaging technolo-
gies in living animals and the use of newly developed
functional genetic fluorochrome makers allowing the sta-
ging at real-time of cell activation processes.
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Creaenust 06 usMeHeHHH QYHKLIMA MMMYHHOH chcTeMbl Nipu depernno-Mosrosod tpasme (UMT) umeror 60abimoe snauenve aas
[IPOTHO3a XapaKTepa TeueHHsl 3a60AeBaHUsI H KOHTPOAS! 3(P(PEKTUBHOCTH IIPOBOAUMOH TEPAIIHH, OZHAKO STOT BOIIPOC HEZOCTATOY~
HO OCBellleH B COBpeMeHHo# AuTeparype. B akcrniepumenrax Ha usothbix ars Hanecenuss UMT ucnoabsoaru mozern «nagato-
wero rpysa». VlccaenoBan kommaekc HapylieHHH 3alMTHBIX peaKUMH HA CHCTEMHOM H KAETOYHO-MOAEKYASIDHOM YPOBHSIX.
[Tokasano aruTeAbHOE HezeAATEABHOE TIOBbILIEHHE LIATOTOKCUIECKOH U IPOAH(EPATHBHON AKTHBHOCTH CILAGHOLMTOB, CTPECCOBy-
CAOBAEHHOE U3MEHEHHE KOHLEHTPAUMH TOPMOHOB U LIMTOKHHOB, IOBBIIIEHHE YPOBHEHN 9KCIPECCHH TEHOB LIMTOKMHOB M TAHAAbHBIX
POCTOBBIX (PAKTOPOB B KAETKAX MO3Ta, KOTOPbIE SIBASIIOTCSI HH()OPMATHBHBIMU ITOKA3aTEASIMH HAPYLIEHHs] (PYHKUMH MMMYHHOH
cucremb ocae UMT. Aeuenve TpaBMHPOBaHHBIX :KUBOTHBIX IIPENAPATOM HYKAEOTHAHOH npupozbl Jepunar npusoauT K HOp-
MaAM3aUMH aKTHBHOCTH BaIUUTHBIX (DYHKLMH OpraHusma.

Karouerbie caora: uepenno-mosrosas TpaBMa, SallUTHbIE PEAKLIMM OpraHU3Ma, FOPMOHBI, LuTokuHbl, Jepunar.

Data about immune systems function’s changes under traumatic brain injury (‘TBI) means a lot for character pathology develop-
ment’s prognosis and control of effectively applied therapy, but this data is not enough coverage in world literature. In experiments
on animals for expressing TBI the model of «dropping weight» was used. Complex of protective functions disturbance on system
and cell-molecular levels was investigated. Protractedly unlikable elevation of cytotoxic and proliferative activity of splenocites,
stress-induced changes of hormones and cytokines concentration, increasing level of cytokines and glilal growth factors’ gene expres-

sion in brain cells were shown, what are informative data disturbance of protective functions after TBI. Thou after medication of

rats with nucleotide nature preparation Derinat normalization of protective reactions was observed.

Key words: traumatic brain injury, protective reactions, hormones, cytokines, Derinat.

Breaenue. [lo cospemennbiv npezcraBaenusim npu
PasBUTHH AIO6OH (POPMbI TATOAOTMH HHTEHCHBHOCTD
BAIUTHBIX (DYHKIHH OpraHH3Ma 06ecreyMBaeTcsl KOM-
TAEKCOM peaKIMH BPOIEHHOTO U aJlallTHBHOTO HMMY -
HUTeTa M MeXaHH3MOB ux peryasimu. Vccaemosanue
HapyIeHUH STHX MeXaHU3MOB OTKPbIBAaeT HOBbIE IyTH
U BO3MO:KHOCTH JAS aZIpECHOrO BO3JEHCTBHS Ha HHUX
C LEAbI0 KOPPEKUMH aKTMBHOCTH BaIHTHbIX (DYHKIIHH
U, TakUM 06pa30oM, AedeHHs 3a60AEBAHHUH PABAHYHON
npupoabl. B Otzaere o6iueii matororuu u natogusno-
AOTHH, PyKOBOZHMOM B T€YEHHE 3 JIeCITHAETHH aKaze-
mukom PAH, npogeccopom E. A. Kopuesoii, Takue
HCCAeI0BAHMSI MPOBOAATCS Ha DKCIEPUMEHTAAbHbIX
MOZIEASIX Pa3AHYHbIX (POPM IATOAOTHH, IIPEs/e BCEro

06YCAOBAMBAIOIMX HapyIIEHHE B3aUMO/IEHCTBUS HEH-
POSH/IOKPUHHOH U HMMMYHHOH CHCTEM, B TOM YHCAE
U IIPU Y€PENHO-MO3IOBOH TPAaBME.

Yepenno-mosrosas rpasma (UM'T) siBasiercs oanoit
13 TAABHbIX IPHYHH CMEPTH U HeZIeeCrIoCOBHOCTH Alozieit
B coBpemennom mupe [1-3], xapaxrepusyerca Bbico-
KOH A€TaAbHOCTBIO M MHBaAMAM3aLMEH TI0CTPA/IaBIINX,
CTOMKOM HMAM BPEMEHHOW YTPATOH TPYAOCIIOCOGHOCTH.
[Tocreacreus UMT pasauunbt: usmenenust AuanoctH,
KOTHUTHBHBIX CIIOCOOHOCTEH, HAPYIIEHHs (DYHKLMU
apuraTeAbHOH M ummyHHOH cuctem [1, 4]. B mupe
TpaBMa Kak IIPUYMHA CMEPTH HaCeAeHHs 3aHUMAaeT
TpeTbe MecTo,
U oHKororudeckuM saboreBanusiM [5]. [lo zanubmm

yCTyIasi AHIIb CepedHO-COCYAUCTbIM



56 MEJAWMUHMHCKHUI AKAZJEMHUYECKHUI (KYPHAA, 2014 r., TOM 14, Ne 4

MOCAEZHUX AET, B OCHOBE NaToreHesa TPaBMaTHYECKOH
60Ae3HH Hallle BCEro Ae:KaT PasBHUBAIOIIUECS] HAH TPO-
rpeccUpyIOIHe HapyIleHUsl (DYHKUMH I[1eHTPaAbHOH
HepBHOH CHCTEMbl, HHTErPATHBHOH /eSITEAbHOCTH
Mo3sra, HeHpOMMMYyHHbIX B3aumogedcrsuii [1, 2].
Oznako u3MeHeHHE aKTHBHOCTH (PYHKLHH HMMYHHOH
CHCTeMbI B [IaTOTeHe3€ YePelTHO-MO3TrOBOH TPaBMbl MaAO
OCBEILEHO B COBPEMEHHOH AHTEPAType, XOTs ee OlleHKa
y TMOCTpaZaBUIMX B IOCTTPAaBMaTHYECKOM IepHOze
uMeeT 6OAbIIIOE 3HAYeHHE JAAs IPOTHO3a XapaKTepa
TeyeHUs1 3a60AeBaHHs H KOHTPOAS 3(PPEKTHBHOCTH T1PO-
Boaumoit teparmmmu [3, 5]. MccaesoBanne nsmenenwit
AMTaHZI-PEleNTOPHbIX M KAETOYHO-MOAEKYASPHbIX
MeXaHH3MOB pEAaAHU3alMd HMMYHHbIX pEaKLUHH IpH
TPaBMAaTHU4ECKOH 60OAE3HH M BO3MOMKHOCTU HUX KOPPEK-
IIMU OCTAIOTCS OJHUM M3 aKTYaAbHbIX HallpaBAEHUH pas-
BHUTHS 9KCIIepHMeHTaAbHOH Meauuuubl [4, 5].

Tax xak UM'T siBasiercst reteporennbiv 3a6oreBanu-
eM [5, 7] u y nauueHToB cO CXOZHBIMM KAMHHYECKHMU
CHMIITOMaMH HabAIOZAIOTCS pa3sAMYHbIE HapyLIEHHUS
Ha MOAeKyAsspHOM ypoBHe, aast anaauza UMT B sxcrie-
pUMeHTe 6bIAO Pa3pPabOTaHO 3HAYHTEABHOE KOAMYECTBO
mozeredi. Mogeab «magaromero rpysa» («weight-drop
model»), B kKoTOpoli TpaBMa HaHOCHTCS B pesyAbTaTe
CBOGOZIHOrO TaZieHHsi Tpy3a Ha TOAOBY 2KHBOTHOTO,
SIBASIETCSI OZHOH W3 HauOOAEe HCIIOAb3YEMbBIX MOJEAEH
UMT vy rpoisynos [8-10]. Ilospe:xaenus mosra
B STOH MOJEAU WIHPOKH: OT AETKHX, MOZEAHPYIONIUX
COTpSICEHHE TOAOBHOTO MO3ra, /O OYaroBbIX YIHO60B
(moz, MecToM nazenus rpysa Ha Yeperr), COpPOBOKAAIO-
IMXCSl BTOPUYHOH FHOEABIO IUCTAHTHO PACTIOAO2KEHHbBIX
HEepBHBIX KAETOK, 4TO TIPUBOAMT K HApYIIEHHIO JIBHTa-
TeAbHOH U koruutHBHOH QyHkuui [6, 9]. [ Ipu ucroan-
30BaHMH TOH MOZIEAH Ha MO3T ZeHCTBYIOT c6araHCHPO-
BaHHbIE CHAbI yaapeHus u yckopenus [8, 11].

B nocaeanue roapr npeameToM crieliMaibHbIX HCCAE-
ZIOBaHHH CTAAO M3yYeHHEe BO3MOMKHOCTH KOPPEKLIHH
HapyIIeHHbIX 3allUTHbIX (PYHKLIMH OpraHH3Ma, B TOM
ancae u ipu YMT, paxropamu xumudeckoit u pusuye-
ckoit ipupoant [4, 12, 13]. I'lo coBpemenunim npez-
CTaBAEHMSIM HYKAEOTH/Ibl SBASIIOTCSI HE TOABKO HOCHTe-
AIMH TEHETHYEeCKOH HH(OPMAlLMH, HO M y4acTBYIOT
B IIPOIIECCAX PETYASILIMH PAa3AHYHbIX (DYHKLIHEH OpraHH3-
Ma, OCYIIECTBASsS JeHCTBHe uepes MypHHEpPrHIecKHe
P2-peuenTopnl, 3KcrpeccHpoBaHHbIE Ha MOBEPXHOCTH
PA3AMYHBIX KAETOK, B TOM HYHCA€ KAETOK HMMYHHOH
u nepsHoi cucteM [ 15]. C yuetom aTHX HOBBIX M pUH-
MITHAABHO BazKHbIX ZIaHHbIX B LEASX KOPPEKIMH (PYHK-
nuii ummynHo# cucrembl py YM'T ncnoabsosaau npe-
napat HykAeotHzaHoH npupoabl — Jepunar (AO (OI1
TEXHOMEZACEPBHC», Mocksa), koTopbiii
MPeACTaBAsIET COOOH HATPHEBYIO COAb JBYCIIMPAABHOU
BbicokoounmenHoi HatusHon JIHK (Moaexyaspnas

macca 270-500 k/la). OcHoBubiMU MumteHsMU Aeii-
crBusi /lepunaTa SIBASIIOTCS MMMYHOKOMIIETEHTHbIE
KAETKH, XOTS [IOKa3aHa €ro pajMorpOTeKTOpHasl, TIPO-
THBOBHPYCHasl M pereHepaTuBHas akTuBHocTb |14].

Mmmynomoayaupyromuii apdexr /lepunara, Bse-
ZIeHHOTO B OPTaHHU3M, OCHOBAH Ha €ro CIOCOGHOCTH MPO-
HHKaTb B KAETKM IyTeM MHHOIMTO3a C MOCAEZYIOIIHM
paciueniesueM o Hykaeotuzos [ 15].

Ileabto pa6oTbi sBUAOCH HCCAeZOBaHME H3MEHEHHUH
(PYHKIIMOHAABHOH aKTHBHOCTH HMMYHOKOMIIETEHTHDIX
KAeTOK (AMM(OLIMTOB H €CTeCTBEHHbIX KHAAEPHDIX KAETOK
CEA€3EHKH ), KOHIIEHTPALMH TAIOKOKOPTHKOH/IHBIX TOPMO-
HOB, TecTocTepoHa, cogep:kanus uurokusos (HA-6,
MA-10, UA-12, UDH-y) B kposu kpbic, a Takzke akc-
npeccuu reroB MIA-1 u IA-10 B xaetkax runoraramy-
ca KPbIC ¥ TeHOB HEKOTOPbIX POCTOBbIX (DAKTOPOB, BbIpa-
6aTbIBAEMbIX KAETKAMH MHKDOTAHH MO3ra Y KMBOTHbBIX
¢ akcnepumentarbHod UMT. [lpeanpunsara nonbrrka
AEYEHHS] TPAaBMHMPOBAHHBIX KHBOTHBIX IIPENapaToM
Jlepunar, B 4acTHOCTH, OIIpeZIeAEHHE er0 KOPPUTHPYIOIIIE -
o /IeHCTBHSl Ha 3TU MOKA3aTEAM aKTUBHOCTH 3aIMTHbIX
(YHKLMH OpraHusMa.

Martepuarbt u metoabl uccaexoBanmusa. Pabora
BDBIIIOAHEHA Ha B3POCABIX KPbICaX-CaMIIax Mopoabl Wistar
maccoit 200-300 r. tRusorubix cozepzraru B ycroBusix
BHMBapHsA IIPU KOMHATHOH Temrepartype ¢ 12-4acoBbiM
IIMKAOM CBeT/TeMHOTa, CBOGOJHBIM ZOCTYIIOM K BOZE
Y [UILIE, HA CTAaHAAPTHOH ZjMeTe B COOTBETCTBHH C HOpMa-
MH cojlepzkaHMsi AabOpPaTOPHbIX KHBOTHbIX. Bce akcrie-
PHMEHTDI HEIOCPEICTBEHHO C 2KHBOTHBIMHU [IPOBOJIUAHCD
B OZIHO H TO :Ke BPeMsl.

B kauectBe MosieAn MexaHMYECKOH TPaBMbI TOAOBHOTO
MO3Ta HCTIOAb30BAAH MOJEAD «IaZlaoIero rpysa»: rpy3
maccoit 70 r nagan ¢ Boicorbr 100 cm B uentp Temennoi
yacTu roAoBbl :uBoTHOrO. | lazenue rpysa nanpasas-
AOCh TIPH TIOMOIIH LIMAMHZAPHYECKOH TPYObl C BHYTpEH-
Hum auametpoM 20 MM, KOTOpas 6bina KECTKO 3aKper-
AEHA Ha IITaTHBE ABYMsl ZlepKaTeAsMH M LIEHTPHPOBaHa
Ha/l TOAOBOH Kpbichl. PaccrosiHue Mexkay KOHIIOM TPy6bl
H F'OAOBO# *KMBOTHOTO COCTaBAsIAO TIopszka 7 cm. [ lepex
HaHeceHHeM TPaBMbl KUBOTHbIE MTOAYYaAH HHIAASLIHOH-
ubiit Hapkos CO7. [ Tocae Hanecenus TpaBMbI :KMBOTHBIX
TIEPEHOCHAH B CTIEIHAABHYIO [IAACTHKOBYIO KAETKY, H 3a
HUMH BEAOCh HabAIOZIeHHE BIIAOTb /10 BOCCTAHOBAEHHs
HOPMAaAbHbIX MOBEIEHYECKUX MTATTEPHOB. 3a 3T0 BpeMs
Y KpbIC HAaBAIOZAAMCH aCUKCHsI, CYZIOPOTH, KPOBOTede-
mua u T. 1. Yepes 30-40 mun nocae HaHeceHUs TpaBMBbI
’KMBOTHbIE BO3BPAILAAUCH K HOPMAAbHOMY PEKHMY
*KU3HH ¥ TTHTAHU.

Uepes 2 waca mocae HaHeceHHsi TpaBMbI, a 3aTeM
Ha 2-e, 3-u u 4-e cyTKM KpbicaM BBOZHAH BHYTPHOPIO-
mmmuHo Jepunar B g03e 10 mr/xr macenbr B 0,5 M uso-
TOHHYECKOTo pacTBopa HaTpus xropuza (Becb kype — 4
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nHbeKIuH ). KoHTPOABHBIM :KHBOTHBIM exke/HEBHO BBO-
JAUAM M30TOHHYECKMHA PacTBOpP HATPHS XAOPHZA B TOM
2Ke obbeMme.

[IutoTOoKCHUECKYIO ~ aKTHBHOCTb  CIIAEHOLMTOB
kpbic — ecrectBenHbix kuarepHbix (EK) kaetok cene-
3EHKH, OLEHHBAAH 10 HX CIOCOGHOCTH AH3HPOBATb
KAETKH 3JPHUTPOMHeAOAeiKo3a ueroBeka K-562
(Mucturyr uurororun PAH, Canxr-Ilerep6ypr),
KOTOpble METHAH 3 H-ypuaunom (B/O «Hsoron»,
Poccust). Peakuuio Mexkzy STHMH KAeTKaMH MOCAE HX
unky6auuu B Tedenne 20 u B COj-unkybarope mpu
37°C, 5% CO2 u 100% Bra2KHOCTH Y4HTBIBaAH 11O
ypoBHio SH-ypnauma B HeAMSHPOBaHHBIX KAeTKax-
mumensix. [[urorokcuueckyro aktusnocrb EK kaetok
CEAE3EHKH B IPOIIEHTaX PACCYUTBIBAAM O (OPMYAE:

{ Cpeanee uucao umnyavcos
=~ (c. p. m) 8 mecm-suciike
Lumomoxcuurocmo= X
100%,
Cpeanee uucao umnyavcos (c. p. m)
8 KOHMpoAE

[ IporugepaTBHyI0 aKTMBHOCTD CIIAEHOLIMTOB OIpe-
JleASIAM TI0 UBMEHEHHIO HHTEHCHBHOCTH PeaKIUu 6AaCT-
tpancopmanuu craedouutos (PBTC). Jaa artoro
cycriensuio criaeHowuTos B 203e 2,5%100 kA /MA KyAb-
tuupoBaru B Tedenne 72 u B CO2-unkybarope mpu
37° C, 5% CO2 u 100% BraxHoCTH ¢ Z06aBAEHHEM
Konkanasaruna A (Con A), 0,75 mxr/ma, Sigma)
u npenapata pexombunantaoro IL-1B (rIL-1B) co
crieuuueckoii axtusHoctsio 1,0x107 ea/mr 6Geaxa
B 03e 250 ur/ma. Murencusnocrs PBTC ouenusaru
no yposuio Bkatouenus B JIHK zeasmuxca xaerox
SH-tumuauna (TUTTX, Canxr-Ilerepbypr), erecen-
HOTO B CycrieHsHIo craeHouuToB B zose D MK /ma.

Copnepzxanye TOPMOHOB U IIMTOKMHOB B CbhIBOPOTKE
KPOBH 3KCIIEPUMEHTAAbHbBIX (KHBOTHBIX H3MEPSIAH
HUMMyHO()EPMEHTHbIMH METOZAaMH C HCIOAb30BaHHEM
ELISA kit ¢upmer DRG Diagnostic (Iepmanus)
u R&D Systems (USA) uepes 24 yaca, na 3-i1, 7-4,
10-%i u 14-% aeup mocre nanecenuss YMT.

Anarus ypoBHS SKCIPECCHH T€HOB IIMTOKMHOB
(MA-1 u UA-10) B kreTkax rumoraramyca KpbiC
M POCTOBBIX (DAaKTOPOB, BbIPabaTbIBAEMbIX MHKDPOTAHEH
MO3ra: reHa TAHAABHOTO HEHPOTPOPHUYECKOTO (PAKTOpa
(GDNPF), cnoco6etsytomero BblzxuBaeMocTH HeHpo-
HOB, 3Kcrpeccuu reHa gakropa pocrta HepBoB (NGF)
u P2X4, apasromerocs mypuHeprudecKUM perernTopom
AT®@, ocymecrBasircs merozamu [ILIP B perxume
PEarbHOrO BPEMEHH H HMMYyHOTHCTOXMMHH. YpOBEHD
SKCIIPECCHH HCCAEyeMbIX TeHOB OINPEAEASAH OTHOCH-
TeAbHO YpOBHsI 9Kcrpeccuu «house-keeping» rema rau-
gepaj\bﬂ.ema,-3-(pOC(paTz[emzl,poreHasbl. Cratucruye-
CKHH aHAAU3 NPOBEJEH C HCIIOAb30BAHHEM t-KPHTEepHs
Crbrozenta [16].

PesyabraThl HccaenoBaHusA M HX 06Cy:KaeHUe.

1. Konuenrtpanus kopruxocrepona u Tecrocrepona
B coiBopoTke KpoH Kpbic nocae UYMT. Onpenerenne
KOHIIEHTPALIMHM TOPMOHOB B ChIBOPOTKE KPOBH KHBOTHBIX
TIPOBE/IEHO /10 M MI0CA€ HaHeceHHsi TpaBMbl yepes 24 u,
wa 3-, 7-, 10-, 14-i auu. [ loxasano, yro yposenb kop-
tuxocrepona (Kc) B kpoBu 2xMBOTHBIX 0feux rpymm
¢ UMT B reuenue neppbix 24 yacos nosbiuen B 2-2,5
pasa, YTO CBUZIETEAbCTBYET O PA3BUTHUH y KHBOTHbIX
BbIPKEHHOH CTPECCOPHOH peaKLMH. Y:ke K 3-M CyTKam
U B TedeHHe rocaeayonux 14 cyTok y :KMBOTHBIX KOHT-
POABHOH TPYTITbI, KOTOPbIM NOCA€ HAHECEHHsl TPaBMbl
BBOAMAU (PUBHOAOTHYECKHH pacTBOp, ypoBeHb Kc cuu-
2Kaacs ¥ KoaebaAcs B MpeJieAax 3HaueHHH 3TOro MoKasa-
TeAs y MHTaKTHbIX 2kuBoTHBIX (puc. 1).

Konuenrpauus tecrocrepona (Ic) B chiBopoTtke
KPOBH y KHBOTHBIX KOHTPOABHOH TPYTITIbI CHHzKAaAaCh
6oree yeM B 2 pasa B TeYeHHE MEPBbIX CYyTOK IMOCAE

Ke, ur/ma Te, ur/ma
140 - -
120 - 12
100 - -10
80 -8

60 - L6

40 -4

20 1 r2

0

0 I lc I 3¢ I 7c I 10c I 14 c
Puc. 1. Yposenb kopruxocrepona (Kc) u tecrocrepona (Tc) B kpoBu

skuBoTHbIX ocae Hanecenuss UMT. [To ocu abcumce — Bpems B cyTkax
nocae YMT; no ocu opauuar: caeBa — KoHUEHTpaLMsi KOPTHKOCTEPOHa,

Hr/MA (&), ClipaBa — KOHLEHTpAUMst TeCTOCTepoHa, Hr/MA (- -l -).
*
p<0,05 o cpaBHeHUIO ¢ YPOBHEM FOPMOHOB Y MHTAKTHBIX XKHBOTHbIX.

HaHECeHMs] TPABMbI 110 CPABHEHHIO C YPOBHEM rOPMOHa
y MHTaKTHbIX KPbIC, YTO OTpazkaeT TUITMYHOE U3MEHEHHe
TOPMOHAABHOH PEAKLMH Ha CTPECCOPHOE BO3ZEHCTBUE
[17]. Aumb x 10-14-m cyTkam nocae Hanecenus
UMT xouuenrpauus Tc B KpoBH y KHBOTHBIX KOHT-
POABHOH IpyTIIbI He OTAMYaAach oT Hopmbl (cm. puc. 1).

Taxum o6pasom, B pannue cpoku nocae YMT usme-
HEHHE TOPMOHAAbHBIX PEAKIMH HOCUT CTPECCOPHBIR
xapaktep (MOBbIIIEHHE YPOBHS KOPTHKOCTEPOHA M CHH-
KeHHe KOHILIEHTPALMH TECTOCTEPOHA), B MOCAEZYIOIIHE
CPOKHM cOziepzKaHHe TOPMOHOB B KPOBH 2KMBOTHbIX
mocrerienno, Kk 10-14 ausm, BoccraHaBAMBaeTcs 70
6a3aAbHbIX 3HAYEHHH.

2. Hurorokcnueckas akrusnocts EK -kaetok cene-
3€HKH H NPOAH(IepaTHBHAS AKTHBHOCTDb CILACHOLMTOB
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kpbic nmocae UMT. [lurorokcuueckas aktusHOCTD
EK-kretok ceresenkn — nepsoro u Baueriero 6apb-
epa Ha MyTH Pa3BUTHsl BUPYCHH/YLIMPOBAHHbIX H OITyXOAe-
BbIX [IPOLIECCOB — BO3PACTaAa Ha 3-H ZieHb TI0cAe HaHece-
HUsL TPaBMbl M OCTaBaAach IOBbILIEHHOH B TeuyeHue 14-
ZHeBHoro nepuoza Habaogenus (puc. 2, a).

Cxoanble aHHbIE TOAYUEHDBI IPH AHAAM3E H3MEHEHUH
TMIPOAU(MEPATUBHON aKTHBHOCTH CIIAEHOLUTOB, OTIpeze-
ASOIIEH MHTEHCHBHOCTb PasBUTHSL MMMYHHOTO OTBETA.
[Tocre nanecenuss TpaBMbI B TedeHHe Bcero mepuoza
perucTpaLyy HabAIZAAOCH TIOBbIIIEHHE HHTEHCHBHOCTH
NPOAUDEPALIMH Y TPABMHPOBAHHDIX KHBOTHBIX B OTBET
na couerannoe geicrsue [L-1B u Kon A B (puc. 2, 6).
Aunb wa 14-it aenp mocre UMT nporugeparusuas
AKTUBHOCTb CIIACHOLMTOB CHHM:KaAachb [0 3HAYEHHH,
XapaKTePHbIX Al KUBOTHbIX KOHTPOABHOH TPYTINbI, He
ZlOCTHTasi, OZHAKO, YPOBHS XapaKTEPHOTO /Al MHTAKT-
HbIX ?KUBOTHbIX.

Taxum 06pasoM, y :KUBOTHDIX, TIEPEHECIITHX TSKEAYVIO
mexanuueckyto UMT, passuBatorca aucynkuuu

HUMYIIECTBEHHO KAETOUHbIM MAU I'YMOPAAbHbIA BapHAHT
HUMMYHHOTO OTBeTa. KAeTOUHbI UMMYHHbBIH OTBET KOHT-
poaupyercs Th1-umurokunamu (MA-2, UA-12, DHO-
o, MDH-y), a rymoparbubiit uMmynnbiii otser — Th2-
wurokunamu (MIA-4, UA-5, UA-6, UA-10). Oauum
13 OCHOBHbIX PETYAATOPOB KAETOYHOTO MMMYHHOTO OTBETa
seasterca WIA-12, xoropbiii yckopsier npoaugeparuio
axtusrpoBanHbix EK-kaetok u T-kaetok u crumyanpyer
npoaykumo MMMOH-y stumm kaetkamu, a nmpogykuo
npoTtusoBocrauTeAbHbIx 1uTokuHoB (MA-4 u M1A-10)
nozaBAsieT. B HacTosinee BpeMs nokasaHo, YTo 1Moz BAMS-
HUeM JecTabMAMBHPYIOIIHX (pakTopoB (cTpecc, TpaBMa)
6aranc rurokusoB 1h1/Th2 casuraerca B moabsy npo-
aykupn Th2-1pTokuHOB, YTO MOXKET MPUBECTH K pasBH-
THIO pasAMYHbIX 3a60oAeBanuii [ 19].

CorracHo coBpeMeHHbIM TIPe/ICTaBAEHHSIM IIHTOKHUHDI
UrpaloT CyllecTBeHHyl0 poAb B mnartoreHese MT.
[ ToBbimenne KOHIIEHTpAlMH HEKOTOPBIX ILIHTOKMHOB

y nauuentos ¢ YMT (MA-6, MA-10) kopperupyer

C BbIpa:KE€HHbIMH BOCIAAUTEAbHbBIMH H3MEHECHUSIMHU

40 - -18000
*
35 * L 16000
* * [
* *
30 4 T [ T [ L 14000
25 l l l l l - 12000
20 - L 10000
T
54 I - 8000
10 - L 6000
5 L 4000
0 T T T T T T
0 3¢ 7c 14 ¢ 0 3¢ 7c 14 ¢

a

6

Puc. 2. [{urorokcuueckas (a) u nporugeparusnas (6) akTuBHOCTb crireHonuToB Kpbic nocae Hanecenuss UMT. o ocu abeuyce — Bpewmst B cyTrax

nocae YMT; no ocu opaunar (a) uurorokcudeckas akrusnocts HK kaetok ceresenxu, %, (6) npoaudepaTisHas akTHBHOCTb CILAEHOLIUTOB,

B uvn/ mun. [pynner xuBorsbix: [ | — uaraxkrabie; [ — nocae YMT.
* p<0,05 1o cpaBHenHIO ¢ ypOBHEM aKTHBHOCTH CIIAGHOLUTOB Y HHTAKTHDIX 2KMBOTHDIX.

HUMMYHHOH CHCTEMbl, 4TO BbIPAxKaeTcs B JAMTEAbHOH
CTUMYASIIMS KAETOK MMMYHHOH CHCTEMbI, KOTOpas
HabAIOZaeTca B TedeHHe Bcero cpoka Habaozenus (14
CYTOK), M KaK IIMTOTOKCHYEeCKasi, TaK M TIPOAH(epaTHB-
Hasi aKTUBHOCTH CIIA€HOLIMTOB He BOCCTAHABAHBAIOTCH
Z0 3HAYEHMH MHTAKTHDBIX 2KMBOTHBIX, YTO COTAACYeTCS
c paHee MoAy4eHHbIMH AaHHbivu [ 18].

3. Konnentpanus MTOKHHOB B ChIBOPOTKE KPOBH
kpbic nocae YMT. Hssecrno, uto murokunbr urpator
BEJYILYI0 POAb B PETYASLMH (DYHKIMH HMMYHOKOMIIE-
TEHTHbIX KACTOK, B TOM YHCAE H B TIEPEeKAIOUYEHHH Ha TIpe-

B TOAOBHOM MO3Te€, COYETAIOIIMMHCS C TOBbIIIEHHOH
TIPOHHIIAEMOCTbIO TeMaTo3HILEeParHIecKoro 6Gapbepa,
xapaktepHo# aas TszeAabix popm UMT, uro seasierca
He6AAroMNPHSATHBIM [IPOTHOCTUYECKHM TIPU3HAKOM OTHO-
CHTeAbHO HcxoAa Alo6oi Tpasmsi |3, 5].

B pa6ore uccaesoBanbl 0cO6EHHOCTH H3MEHEHHS KOH-
uentpauuu uurokunos KMA-6, MA-10, MA-12,
MMOH-y B cpiBopoTKe KpPOBH KpbIC B HOpME H TOCAE
UMT (raba. 1).

Kak Buano us taba. 1, ma 3-u cytku mocae UMT
TIPOUCXOJUT TIOBbIIIEHHE KOHIIEHTPALMH MPOBOCIIANH-
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teabHoro uurokusa MIA-6 u MIA-10 — oauoro us
OCHOBHBIX TPOTHBOBOCIIAAHTEABHBIX | h2-IIMTOKHHOB
(p<0,05). T'loryuennnie zanHble coraacyroTcst ¢ gaH-
HbIMM KAMHHYECKHMX HaOAIOZIEHHH COZlepKaHHUs [IUTOKH-
HoB y nauuentos ¢ YMT.

runotaramyca kpbic mocae UMT. [lpu usyuenuu
KAETOYHO-MOAEKYASIPHBIX MEXaHU3MOB HapylIeHHH
3alIMTHBIX QyHKUuH opranusma rnocae UMT undop-
MaLMOHHO - 3HAYMMbIM SBASIETCS HCCAEZIOBAHHE DKCIIPEC-
cuu reno npo- (MA-1) u nporuBosocnaruternnbix

Ta6auna 1

Coaeprxanne UNTOKMHOB B KPOBH :KHBOTHBIX KOHTPoAbHO# rpynnbl nocae UMT u Bregennsa nsoronuueckoro
PaCTBOpa HATPHA XAOPUAA

Konuentpanys MUTOKMHOB B KPOBH, 1T/ MA
[Iuroxumnt sxuBoTHbIe TocAe UM T
TR THROTRE 3-u cytku 7-e cyTtku 10-e cyTku 14-e cytku
HA-6 129+19,8 218+32" 185+29.,6 209+50 108+21
HMA-10 148+24.,0 185+25" 156+33 20050 138+21
A-12 1395+114 1804+114 1521+204 1441+187 1457+198
MH®-y 94,5141 102+16 10015 139+21 98+17

*
p<0,05 110 cpaBHEHHIO C ypOBHEM LIMTOKHHOB y MHTaKTHbIX (HETPABMHPOBAHHBIX) KPbIC.

[loxasano, uro komuenrpauus HMA-6 u MA-10
B Nepu]epuyeckol KPOBH MAlMEeHTOB YBEAHYHBAETCS
B MepByI0 HezeAlo nocae TpaBmbl. K 3-ii Hezere aTH
TIOKa3aTeAH 3HaYUTEAbHO BO3PACTAIOT B IPYTITIE MalueH-
TOB C HeGAArONPUATHBIM HCXOZOM, HO MMEIOT TeHZJEH-
IIMIO K CHHKEHHIO y BbI3I0PaBAMBAIOIIHX 60ABHBIX [3].
3HaYMTeAbHbIX H3MEHEHHH KOHUEHTPALHH JPyTrUxX
HCCAE€ZI0BAaHHbIX IMTOKMHOB B KpoBH UBOTHBIX ¢ UM'T
He HaOAIoZaeTcs.

[To-muenmo psaza wuccaezosarereit [5, 12], npwu
UMT umeer snaueHue He TOABKO abGCOAIOTHOE COZep-
»KaHHe [IMTOKMHOB B KPOBH, HO H COOTHOIIIEHHE HX KOH-
uenrpauuit, B wactioctu MIA-10/MA-6. [Tokasano,
yto coorHomenue kouuentpauuid KMA-10/MA-6
Yy MHTaKTHbIX KHBOTHbIX coctaBaser 1,15, Torza kax
nocae UMT y TpaBMHpOBaHHBIX KHBOTHBIX 3TO COOT-
Homenue chmxkaercsa o 0,85 ma 3-u cyrtku, a0 0,84
Ha 7-e u g0 0,95 na 10-e cytxu, a k 14-m cytkam
aocruraer Hopmbl 1,27, T. e. B mepBble CyTKM TMOCAe
UMT npeobragaer npoayxuua MA-6, a k 14-m cyr-
KaM cooTHomenue HopmaAusyercsi. Cuumraercs, uTO
AAMTEAbHOE TIOBbIIIEHHE YPOBHSI LIMTOKMHOB, TOAZEP-
»KUBAIOIIMX BOCTIAAHTEAbHbIH IPOLIECC HA CHCTEMHOM
ypOBHe, 06AaZlaeT HEraTHBHbIM BAMSIHMEM M YXYAIIaeT
[IPOTHO3 TeYeHHs! TIOCTTPABMATHYECKOTO NIEPHOZA H KOp-
PeAHpYeT C yBeAMYeHHeM pHCKa pasBUTHs Cerichca
¥ TIOAHOPTaHHOH HegzocTaToaHOCTH [ ].

Takum o6pazom, moAydeHHDble JaHHbIE TO3BOASIET
IPOBOJMTD HAIIPaBAEHHBIH TOMCK CPEJCTB, CIIOCOOHBIX
HH/yIIMPOBaTb BOCCTAaHOBAEHHE 6aAaHCa IIUTOKUHOB,
Hapymaomerocs nocae UMT.

4. Axcnpeccus renos uurokunos MA-1 u A-
10, ramaabHbIX POCTOBBIX (PAKTOPOB B KAETKax

(MA-10) uuTOKMHOB M 3KCIIPECCHH FeHOB IHAAbHBIX
POCTOBBIX (PAKTOPOB, OTPAKAIONIeH CTeleHb aKTHBHO-
CTH KAETOK MHKPOrAMH Mosra rmocae UMT.

[ lokasano, uro yposenb skcnpeccun rema HA-1
B THIIOTaAaMyce KpbIC He U3MeHsieTcst Ha 1-3-u cyTku
nocae Hanecenuss YMT u BBeaenus usorommueckoro
pacTBOpa HaTPHUst XAOPHA, HO K 7-M CyTKaM pesKo BO3-
pacTaeT MO CPaBHEHHIO C TeM :Ke MOKa3aTeAeM
Y MHTaKTHbIX :kHBOTHbIX (pHc. 3).

Axcnpeccust rena MIA-10 y tpaBMuposanubix
*KHBOTHBIX, KOTOPbIM BBOZHAH H30TOHHYECKHH PacTBOP

*

g i

rero IA-1u MUA-10
W

*

1 -

= :
0 i |
Hur 1 3 7

Bpewms nocae tpamet, cytku

OTHOCHTeJ\bHaH CTEIIEHDb IKCIIPECCUH

Puc. 3. Otnocurervnas sxcnpeccus resos VIA-1 u IA-10 B pasubie
cpoku ocae UMT. Temuntii croabuk — cTenennb skcrpeccuu reHoB
-1, cBetablii crorbuk — crenenb axcrpeenu reros FIA-10.
#*p<0,05 B cpaBHEHMM C OTHOCHMTEAbHOH CTENEHDbIO SKCIPECCHH TeHOB

Y HETPaBMUPOBAHHBIX KUBOTHDIX, COOTBETCTBEHHO.

HaTPHUs XAOpPHJA, CHM2KAAACb Jaxie HHU2Ke ee YPOBHs
y MHTaKTHbIX KpbIC yzKe yepes 1 cyTku mocae HaHeceHus
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TpaBMbl U COXpaHSAACh Ha HU3KOM YPOBHE B TedeHHe
Bcero nepuoga Habaozenus (7 aueit).

Takum o6pasom, axcnpeccus renos MA-1u MMA-10
B KAeTKax runotaramyca Kpbic ipu UMT usmensierca
B [IPOTHBOIOAOKHBIX HATIPABAEHHSX CO CZBHIOM HaaH-
ca 1uToKuHOB B ctopony MIA-1.

Ananus SKCIpecCHH TeHOB HEKOTOPbIX POCTOBBIX
¢paxropos (GDNF, NGF, P2X4) B runoraramyce
FOAOBHOTO MO3Ta KpbIC TPOBOJIMAH Ha pasHble CPOKH
nocae UMT merogamu [1LIP u ummynorucroxumum.
CorracHo cOBpeMeHHbIM TIPe/ICTABAEHHSIM yKa3aHHbIE
POCTOBbIE (PAKTOPDI, KAK H HEKOTOPbIE MPO- H TIPOTHBO-
BOCITAaAHTEAbHbIE LIUTOKMHbI, BbIPabaThIBAIOTCA aKTHBH-
posanubivu iocae UMT kaetkamu muxporauu mosra,
KOTOpble HapsiZly C aCTPOLUTaMH, MePUBACKYASPHBIMH
MaKpodaraMu M Z€HAPHTHBIMH KAETKaMH, acCOLMHPO-
BaHHbIMH ¢ [ DD, BbIMOAHSIOT (QyHKIMM HMMYHHOH
cucrembl mosra [2]. KaeTku mukporaum skcrpeccu-
PYIOT OOABIIIOE KOAHYECTBO PAa3HOOOPA3HbBIX PELeNTO-
POB, B TOM YHCAE MyPUHEPTHYECKHX, OTAMYAIOIIHECS
a(@uuHOCTBbIO K HykAeoTHaam [ 20].

Hcerenosaru sxcrpeccuio reHoB mHaAbHBIX POCTOBBIX
¢pakropos: GDNF, NGF, P2X4 (puc. 4). Kak caeayer
us puc. 4, cTerneHb SKCIPECCHH FeHOB MHAABHBIX POCTO-
BbIx (pakTopoB nocae UMT Bospacraet: nefiporpoduue-
ckoro paxkropa (GDNF), crioco6cersyromero sbrxusae-
MOCTH HeHpOHOB B THIIOTaAamyce Kpbic,— Ha 1-H, 7-H
u 14-i1 aau nocae UMT (em. puc. 4, a), daxropa pocra
nepsoB NGF — na 7-1i u 14-# auu nocae tpasmbr (.
puc. 4, 6), P2X4 — ua 7-i genp (cm. puc. 4, 8). P2X4
sBAsieTcst mypuHeprudeckum pererrropom AT, Bosae-
YeH B PETYASILIMIO KAETOYHOH TMOEAH U MO2KET CAY2KHTD
OJIHHM U3 PeleNTOPOB, OMOCPE/IYIOMIHX BOCTAANTEAbHbIH
npouecc B mosre npu YMT [2].

3menenne sxcripeccun reHoB rMHaAbHBIX POCTOBBIX
¢aktopos nocae YMT cBugereabcTByer 06 akTuBalmH
KAETOK MHKPOTAHH, KOTOPbIE OCYILIECTBASIIOT 3allIUTHbIE
peaKIIMH, B TOM YHCAE (ParollMTO3 paspylleHHbIX TTOCAE
UMT kaeTok ¥ cHHTE3 IMTOKMHOB H POCTOBBIX (PAKTO-
POB, YTO HANPABAEHHO Ha TPEOJOAEHHE BOCIAAHTEAb-
HOTO TPOLIECCa M BOCCTAHOBAEHHE TKaHeW Mosra [2].

AHanu3 MOAYYeHHBIX ZJaHHBIX TTO3BOASET 3aKAIOUHTD,
YTO U3MEHEHHs] YPOBHsl KCIIPECCHH T'€HOB HEKOTOPDbIX
ILIUTOKHHOB M POCTOBbIX (DAKTOPOB B KAETKAX THIIOTaAa-
Myca MO3Ta SIBASIIOTCS] HH(POPMATHBHBIMHU TTOKa3aTeAIMH
PA3BUTHsI HAPYILIEHUH 3aIUMTHBIX (PYHKUHUH OpraHH3Ma
npu UMT.

5. Nsmenenue samuTHbIX peakuuil mocAe BBeJe-
nua [lepunara xuBotupim, mnepenecimm UMT.
B nposezennom uccaegosanuu nocae nanecennss UM'T
6bIAO BbIIBAGHO M3MEHEHHe CIIeIIU(PHUECKUX U Hecrie-
LOHU(PHYECKUX  3alllMTHbIX (PYHKLIUH OpraHH3Ma
Ha CHCTEMHOM H KAETOYHO-MOAEKYASIDHOM YPOBHSIX, 4TO

CBH/IETEABCTBYET O 3HAYMTEABHOH aKTHBAalMH, a 3aTeM
U HapyIIeHUH (DYHKIMH UMMYHHOH CHCTEMBI y KHBOT-
ubix ocae UMT. Anarus atux usmenenuit nokasan,
YTO HEKOTOPbIE 3AIUTHbIE PEAKIHUH BOCCTAHABAH-
BaloTcsi B TeueHue rnepuoga Habaozenus (14 zumeit),
apyrue — HetT. |louck tepamuun UMT, B Tom umcae
HApyUIEHHH 3aIIUTHBIX (DPYHKIMH OPraHU3Ma, SIBASIETCSI
CYLIECTBEHHOH 3ajadyed COBPEMEHHOH MeAULHHBDI.
B neasx xoppekuuu BbIABAEHHDbIX HapyIIEHUH HUCIIOAb-
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Puc. 4. OtHoCUTeAbHAS CTeEHDb SKCIPECCHH FEHOB TAHAABHDBIX
pocrosbix paktopos: a — GDNF; 6 — NGF; 6 — P2X4 na pasubie
cpoku nocae Hanecenuss UMT.

* 9<0,05 B cpaBHEHHH C OTHOCHTEABHOfI CTEIEHBIO SKCIIPECCHH T'eHOB

Y HETPaBMHPOBAHHbIX ?KUBOTHBIX.

30BaAH MpenapaT HyKAeoTHAHOH rpupoabt — /lepunar,
KOTOPbIH HaYMHAAM BBOJUTb KHBOTHBIM YyiKe uepes
2 yaca nocae Hanecennss UM'T u npogorzxaru B Teue-
HMe Tmocaeaylomux 3 aued  (4-aHeBHBIH Kypc
AedeHHs1 ).

Buytpu6prommnnoe sBesenue Jepunara npusoguro
K HOPMaAM3alldiM [PAKTHYECKH BCEX HCCAEJOBAaHHbIX
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3alllUTHbIX peaKng/’I. B TabA. 2 MPpUBEJLEHDI CBOJHDbIE
JAaHHDbIE O AeﬁCTBHH ﬂepHHaTa Ha 3TH IIOKa3aTEAH.

I/IB TabA. 2 BHUJHO, YTO H LIUTOTOKCHUYECKasdA, H IIPOAN~
(pepaTHBHAsi AKTHUBHOCTb KAETOK HMMyHHOﬁ CHCTEMBDI,

¥ TAHaAbHBIX POCTOBBIX (DAKTOPOB B KAETKaX FHIIOTaAaMYy-
Ca MO3ra IBASIIOTCS] MH(OPMaTUBHBIMH [TOKAa3aTEASIMHU Pa3-
BUTHsl HapylIeHHH 3aIUMTHBIX (DyHKLMH OpraHusMa IpH
UMT u MoryT 6bITh CKOppeKTHPOBaHbI ocAe 4-HEeBHO-

Ta6baunma 2
Hsmenennsa noxasareneii 3aluTHbIX (YHKIHH opranuama kuBoTHbIX nocae HaHecenuss UMT u Bregenna
Jepunara
Hzmenenne nokasareaeil 3aiuTHbIX peakimit
[ToxasaTern KHBOTHBIE LIOCAE :kuBotHbIe mocae UM T u Beesennsa Jepunara, cyrtku
e le 3o 7-e 10-e 14-e
[IuroTokcuyeckast akTHBHOCTb ) Ny
[ Iporugeparusuas akTHBHOCTD ) Ny
Coaepzxanue nuroxunos MA-6, MTA-10 ) Ny
Axcnpeccus rena MIA-1 ) NT Ny
Axcnpeccus rena KIA-10 J NT NT
Axcnpeccus renos poctobbix pakTopos: GDNF ) N{ Ny Ny
NGF 0 N{ N
pP2X4 T N N
KopTtuxocrepon ) N N
Tecrocrepon J NT N N N

N — nopma (BeAMYMHA Y HHTAKTHBIX 2KHBOTHBIX ).

3HAYUTEABHO BO3POCIIHE Y TPABMHPOBAHHbIX KHBOTHBIX,
noz BAusiHueM /lepyunara HopMaAusyroTcst TOAbKO K 14-m
CyTKaM, T. e. KypcoBoe BBeaenue Jlepunata rpezaotspa-
IaeT JAAHMTEAbHYIO H3AMIIHIOID CTHMYASILIHIO KAETOK
MMMYHHOH CHCTEMbI, YTO COTAACYeTCsI C PaHee MOAYYEHHbI-
mu zauubivu [ 18]. B o e Bpems conepzxanue uproku-
noB MIA-6 u MIA-10, nosbunennoe y :xMBOTHBIX MocAe
UMT, nopmarusyerca (cHikaeTcs) yae K 3-M cyTKaMm.

Beezenue /lepunara :KMBOTHBIM MPHBOAMT K yCHAe-
Huo sKcrpeccud reHo urokuHoB MIA-1 u MA-10
Ha 3-i1 zenb nocae UMT, a na 7-i1 aeup menser Bextop
M3MEHEHHsl YPOBHS IKCIIPECCHH T€HOB ITHX LIMTOKHHOB:
akcripeccusi reda VIA-1 cumzxaerca a0 6asaabnoro ypos-
us1, a axcripeccus reda FIA\-10 nosbimaercs, Ho Taxzxe 10
6asaibHbIX 3HauYeHHH. 10 ecTb npu BBesenuu Jlepunata
TPAaBMHMPOBAHHBIM 2KHBOTHBIM HOPMAAUBYeTCsl SKCIIPec-
cust kak rena MIA-1, tak u rena IA-10 B xaerkax rumo-
TaAaMyca KPbIC K 7-M CyTKaM MOCAE HAHECEHHsl TPaBMbl.

IKCIPECCHs TEHOB TAHAABHBIX POCTOBBIX (PaKTOPOB,
nosbimeHHas y :kuBoTHbIX nocae UMT, mocae Beege-
uusi /lepunata BoccTaHaBAMBaeTcs, B OCHOBHOM
Kk 7-14-M cyTkam Z0 ypoBHS 3TuUX IIOKasaTeAeH
y :KHBOTHBIX KOHTPOAbHOH rpymmbl. Hopmarusarmus
rOPMOHAAbHBIX peakuui mnocAe Beeaenus /Jlepunara
npoucxozut ¢ 1-ro nmo 14-i zenp.

Anarus MOAYYeHHbIX ZAHHBIX MO3BOASIET 3aKAIOUHTD,
YTO W3MEHEHHe YPOBHSI IKCIIPECCHH TeHOB IUTOKHHOB

ro Kypca Aedenust npenapatom /lepuHar, kak HMMyHOMO-
AYAMPYIOIIMM TIPENapaToM HYKAEOTHZHOH MPHPOZDIL.
HMssecrno, uro npu seeaenun /lepunara ycuaubaercs
AKTHBALIMA KAETOK MOHOLUMTAapHO-MaKPO(araAbHOH CHCTe-
Mbl H yBeAUdHBaeTcs Bblzerenue umu iurokunos (MIA-1,
-4, -6, TNF-o. u ap.). I'lo muenmo asropos [14],
B YCAOBHSIX ZIeCTAGHAMBHPYIOIINX CHTYALHH TPOHCXOZHT
unTeHcuBHOe nornomenue HatusHod JIHK akrusro npo-
AMQPEPHUPYIOITUMH KAETKAMH KOCTHOI'O MoO3ra, AHM@O-
Y3A0B, SIUTEAHS] TOHKOTO KHILEYHHKA, CEA€3EHKH, B KOTO-
PbIX aKTHBMpyeTcs MeTaboausM kaetok, cuntes PHK
u THK u npoayxups pasAvuHbIx BHYTPHKAETOUHbIX GeA-
KOB, 4YTO, MO-BUAMMOMY, CIOCOOGCTBYET MPOSBAEHHIO
ummyHomozyaupytomux  cBokicts  lepunara. Cornacho
COBPEMEHHbIM TPEZICTABACHUSIM HYKAEOTH/IbI Y4acCTBYIOT
B POLIECCAX PETYASLIMU PASAHYHBIX (DYHKIIHE OpraHu3Ma,
OCYILIECTBASIS IEHCTBHE Yepes IypHHEPTHYECKHE PELIeNTO-
pb1 P2, skcnpeccupoBaHHble Ha OBEPXHOCTH PASAUYHbIX
KAETOK, B TOM YHCA€ KA€TOK HMMYHHOH H HEPBHOH CHCTEM
[15], uem, no-BuarMOMy, 1 06yCAOBAEH TeparieBTHYECKUH
apdext Jepunara mocre HMT.

Boisoanbi. [Iposezennoe wuccremosanue mnokasano,
uyto UM BbisbiBaeT y :KMBOTHBIX pasBUTHE KOMIIAEK-
ca HapylleHHWH BalIUTHBIX PeaKUHUH Ha CHCTEMHOM
M KAETOYHO-MOAEKYASIDHOM YPOBHSIX: He:KeAaTeAbHOe
AAMTEAbHOE TOBbIINEHHE [IMTOTOKCHYECKOH U MPOAU(E-
PATHBHOM AKTHBHOCTH CILAEHOLMTOB, CTPECCO6YCAOB-
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AEHHOE H3MEHEHHe KOHIIEHTPAIIMH FOPMOHOB U IITOKH-  PA3BUTHS HapyIIeHMH 3allHTHbIX (YHKLMH OpraHAsMa
HOB B KpOBH, ToBbimeHHe ypoBus sknpeccuu renos nocae UMT. Hopmarusauus stux nokasarereit mpo-
IIMTOKMHOB M POCTOBbIX (DAKTOPOB B KAETKAX MO3Ta, HCXOJUT IOCAE A€UEeHHs! IMPENapaToM HyKAEOTHAHOH
KOTOpbIE SIBASIOTCS MH(OPMATUBHBIMU TOKasaTeAssMH  Tipupozbt Jlepunar.
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OCOBEHHOCTH PA3BHUTHS CTPECC-PEAKLINH Y KPBIC T11PH
CTPECCHUPYIOIUEM BO3JAENCTBHUHU U BBEJEHUU
AHTUMHUKPOBHOIO IIEIITUJAA JEPEHCHHA RATNP-3
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SOME FEATURES OF THE STRESS REACTION IN RATS AFTER
EXPOSURE TO STRESS AND ADMINISTRATION OF ANTIMICROBIAL
PEPTIDE DEFENSIN RATNP-3

I. A. Yankelevich, G. M. Aleshina, V. N. Kokryakov

Institute of Experimental Medicine of the North-West Branch of the Russian Academy of Medical Sciences, St. Petersburg
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Hccrenosana aunamMuKa KOHIIEHTpAIIHM KOPTHKOCTEPOHA U MePEPaCIIPeIeAeHHs] ACHKOLMTOB B KPDOBH KPBIC TIPH CTPECCHPYIONIEM
BO3ZEHCTBHM M BBeJleHMM aHTUMUKpO6HOro mentuza aepencuna RatNP-3. B kauectse skcnepumentarbHolt Mozean crpecca
HCIIOAb30BaAM KOMOHHMPOBAHHbIH SMOLHOHAABHO-(PUSHOAOTHYECKHET cTpecc — MAaBanue B xoroaHoi Boge (2-4° C) B Teuenne
2 munyTt. Konuenrpanuio kopruxoctepona oLieHHBaAH METOZ0M HMMYHO(DEPMEHTHOTO aHAAU3A, KOAMYECTBO AEHKOLIHTOB MOCYHU-
ThiBaAM B Kamepe lopsieBa, AeHKOIMTapHYIO (POPMYAY OMPEZEASAH O MasKy KPOBH. YCTAHOBAEHO, 4TO BBeZeHHe edeHCHHA
RatNP-3 uenocpeacrsenno nepes crpeccupyromnmm BoszeficTBHEM HOPMAAU3YET CTPECC-MHAYIHPOBAHbIC H3MEHEHHUs YHCAA Hell-
TPO(HABHBIX TPAHYAOIMTOB B KDOBH H CHHZKAET MHYIIMPOBAHHOE CTPECCOM TOBBIIIEHHE KOHLIEHTPAIIHH KOPTHKOCTEPOHA B KDOBH
Kpbic. PesyabTaThl JaHHOrO HCCAEZOBAHHS O3BOASIIOT CZIEAATb BbIBOJL O HOPMaAusytonieM (azanToreHHOM) AeHCTBHH AeeHCHHA
RatNP-3 na opranusm npu akcriepuMeHTarbHOM CTpecce y KpbiC.

Karouerbie croBa: nelipoummyHHble B3auMO/IEHCTBYSI, BPOXKAEHHbBI IMMYHHTET, CTPECC, Je(GEeHCUHbL.

Dynamics of corticosterone concentration and redistribution of leukocytes in the blood of rats under stressful impact and admini-
stration of the antimicrobial peptide defensin RatNP-3 have been studied. The experimental model of stress — swimming in cold
(2-4° C) water in 2 min. Plasma corticosterone levels were evaluated by IFA kit for corticosterone. The number of leukocytes was
counted in Goryaev chamber and a manual WBC differential was performed using blood smears. It have been shown that admi-
nistration of defensin RatNP-3 immediately before stressful impact have normalized stress-induced changes in the number of

neutrophils in the blood, and reduces stress-induced increase of corticosterone concentration in the blood of rats. The results of this

study results suggest that defensin can act as an adaptogen during experimental stress in rats.

Key words: neuroimmune interaction, innate immunity, stress, defensins.

Beeaenne. B macrosmmee Bpems He BbIsbIBaeT
coMHeHHus, uTo aHTUMuKpPOOHble mentuzbt (AMIT)
ABASIOTCS] SBOAIOLIHOHHO OTOGPAHHBIMH MOAEKYASIPHbI-
MH KOMITOHEHTaMH CHCTEMbl BPO:K/EHHOTO HMMYHHTE-
Ta SHZIOTEHHbIMH TIENTHAHbIMH AaHTHOHOTHKAMH,
YYacCTBYIOIIMMH B HEOTAOZKHBIX pEaKLHsAX IIPOTHBO-
MH(EKLIMOHHON 3alllUThl 2KMBOTHBIX M yeroBeka [ 1-3].

Oganoii u3 Hamboree pacHpPOCTPaHEHHDbIX TPYII
AMIT y maexkonuTaromux sBASIOTCA Ze(EHCHHbI.
Jedencunbr — 3To rpynma 6GAH3KOPOACTBEHHDBIX
KOPOTKUX TOAHIENTHZOB, 60raThIX IMCTEMHOM H apTH-
HHHOM, B HX cocTaB BxoauT ot 29 10 45 amunOKHCAOT-
HbIX OCTAaTKOB. |epMHH «Ze(eHCHHbI» OTpazkaeT HX
OCHOBHOE (DYHKIIMOHAAbHOE Ha3HauYeHHe, a HMMEHHO
CIIOCOBHOCTh 06eCreYnBaTh 3alllUTy MaKpPOOPTaHH3Ma

OoT BO30yAuTeAeH HHPEKIHOHHbIX 3a60AE€BaHHU.
Cymwecryer 4 cemelicTBa Ze()eHCHHOB MO3BOHOYHbIX:
o-, B-, y- u O-Ae(PeHCHHBbI; OTAUYUTEABHON CTPYKTYP-
HOH OCOGEHHOCTDIO 3THUX IOAOZKHMTEABHO 3aPs?KEHHBIX
MOAEKYA SIBASIETCSI HAAMYHE Y HUX TPEX BHYTPHMOAEKY-
ASIDHBIX ZUCYAb(QUAHBIX cBsiset [4].

HMccresoBanusamu  (pyHKIMOHAABHOH aKTHBHOCTH
AQHTUMHKPOOHDBIX IENTHAOB B YCAOBHAX ?KHBOTHOTO
opraHuaMa 6bIAO TOKasaHO, uTo HekoTopble AMII
MAekonuTaomux (B YaCTHOCTH, MENTHAbI, COAEPKa-
mMecss B TpaHyAaX HEHTPOPUAOB) 06AaZAIOT PAAOM
aKTHBHOCTEH, OTAMYHBIX OT aHTHOHMOTHYEeCKHX [ ].

Oco6blii UHTepec MPEACTaBASIOT UMMYHOMOZYAU-
pyIOlIHe CBOMCTBA ITHUX COEMHEHHH KaK 9HOTEHHbIX
peryasaTopos uMMyHHoro ortseta. OaHuMu U3 cambIx
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PAaCIIPOCTPaHEHHBIX BO3/IEHCTBHH, BbI3bIBAIOIINX H3Me-
HEHMs] UMMYHHOTO OTBETa, SIBASIOTCS CTPECCHUPYIOIIHE,
KOTOpble TPHBOAAT K Iepepacripe/leANTEAbHbIM PeakK-
UMAM AeHKOLUHMTOB KPOBH, HM3MEHEHHIO MPOAYKIIMH
LMTOKHHOB U ropMoHaAbHoro yposHs [0, 7]. Hecmorps
Ha TO, YTO HEHTPO(HAE3 SABASETCSA AABHO H3BECTHBHIM
M OJHMM M3 KAACCHYECKUX MPOSBAEHHH CTPECC-peaK-
11U, GHOAOTHYECKHH CMbICA 3TOTO SIBAEHHSI OCTAeTCs 710
KoHILa He sicibiM. | [oMcku BegyTcs mpeuMyiecTBeHHO
B HAlpaBAeHHH H3Yy4YeHHs CTPecc-HHAYLIHPOBaHHbIX
M3MEHeHHH (DyHKLIMOHAABHOH aKTHBHOCTH 3THX KAETOK
[8]. B To e Bpema MOKHO HPeATIOAOKHTb, YTO Te
AHTUMHKPOOHBIE OEAKU U TENTH/bI, KOTOPbIE CEKPETH-
PYIOTCsI U3 HEUTPOPHUAOB, 0OAAZAIOT HE TOABKO AHTH-
6GHOTHYIECKMM ZIeHCTBHEM, HO U B COOTBETCTBHH C MPHH-
LUIIAMH  PETYASILIMH (PUBHOAOTHYECKHX PEAKIMH MOTYT
OKasblBaTb BAMSHHE Ha PasBUTHE CTPECC-peaKlMH
¥ MMMYHHOTO oTBeTa. JlaHHbIX, MOATBEP:KAAIOIINX ITO
NPEANOAOKEHHE B OTHOIIEHHH Je()eHCHHOB,
HeMHOTro. |aK, yCTaHOBAEHO, YTO HEKOTOpbIE Ae(EeHCH-
Hbl MOTYT BAHSATb Ha aHTHTEA0OOpa3sOBaHHE M Ha ypO-
BeHb TIOKOKOPTHKOMZHbBIX TOPMOHOB B YCAOBHSAX 9KC-
HepuMeHTaAbHOTO cTpecca y :xuBothbix [9, 10].

Hacrosimas pa6ora nocssiimena usydenuto ocobeH-
HOCTeHl pPasBHTHSl CTpecc-peaKkLHH Yy AabOpaTOPHbIX
»KMBOTHbIX IIpU BBegeHun — aedencuna RatNP-3,
BBIZIEAGHHOTO U3 HEHTPO(HAOB KPbICHI.

Marepuaan! u MeToabI HCCAEOBaHMS.

AxcnepuMeHTaAbHbIE KHUBOTHbIE. JKCIIEPUMEHTDI
BBIIIOAHEHbI Ha KPbICAX-CaMIIAX FeTePO3HUTOTHOTO IIITaM-
ma Aunun Wistar maccoit 120-150 r, moayyennnix us
(Canxkr-Ilerep6ypr).
(KuBoTHBIX cozep:karl B YCAOBHSX BUBapHs MPH KOM-
HaTHOH Temneparype ¢ 12-yacoBbiM LIHUKAOM cBeT/ TeM-
HOTa, CBOOGOZHBIM JOCTYIIOM K BOZE W TIHILE, Ha CTaH-
ZlapTHOH ieTe B COOTBETCTBUM C HOPMaMH COZleprKaHHsl
Aa60paTOPHDbIX 2KUBOTHDIX.

Iloayuenne aedpencuna RatNP-3. Boizerenue
aegpencuna kpbicbl RatNP-3 nposoauau no cranzapr-
HOH CcXeMe, TPaZHIMOHHO TIPUMEHSIEMOH JIAS BblZleACHHsI
aedencunos [ 11]. Mcnoabsosaru xommnaekc metozos,
BKAIOYAIOIIMX SKCTPAKLHIO MeNTHAOB U3 AeHKOLUTOB
KPbIChI B KHCAOH Cpezie, UX (PaKLHOHHPOBAHHE METO/1a -
MH YAbTPa(UAbTPALMU H 06paIleHo-(Pa3s0BOH BbICOKO-
3P (EKTHBHOH KMJAKOCTHOH XpomaTorpaduu. Kou-
LIeHTPALIMIO TIENTH/OB B MPOo6ax ONPEAEAIAH CIIEKTPO-
(POTOMETPHUYECKHM METOZOM.

AxcnepumenTarbHas Mojeab. B kauectse aKcre-
PHMEHTAAbHOH MOJEAHM CTPecca MCIOAb3OBAAH KOMOH-
HUPOBAHHbI SMOLMOHAABHO-(DU3HYECKHH CTpecc —
nraBanne B xonogHoit Boge (2-4°C) B Teuenne 2
munyT. /lannas mozeab panee 6blna anpobupoBaHa
B OTZeAe OOIIEeH MAaTOAOTHH M [ATOAOTUYECKOU (PUBHO-

ITIOKa

nutomuuka  «PammonroBo»

roruu DIBY <HUHMSOM» C30 PAMH. I'penapar
RatNP-3 passoauau B Boge arst uHbEKIME ¥ BBOAMAH
*KUBOTHbIM BHYTPHOPIOIIMHHO HETOCPeCTBEHHO Teper
crpeccupyronuM BoszeiicteueM us pacdeta 100 mxr/kr
macchl Tera B obbeme 500 mxa. Josa zedencuna
BbIOHpaAach C TEM PACYeTOM, YTOObl KOHEYHasi KOH-
LeHTpaUMs TperapaTa He MpeBblllard KOHIEHTPALIHIO
TeNTH/a, UMEIOILYI0 MECTO TMPU TMPOLECCe aZarTallhH
OpraHM3Ma :KHBOTHBIX K HeOGAArolpHATHbIM BO3ZeEH-
crBusM. 3abop KpoBu ocymectBAard depes 30 MunyT
u 3 yaca MocAe OKOHYAHMSI CTPECCHPYIOILIEro BO3ZeH-
CTBUSI, TIOCAE GBICTPOH ZeKaITUTALIHH.

[ Ipenapar RatNP-3 ue cozep:xar npumeceii aurmo-
CaxXapu/IOB, OLEHKY COZLeP:KaHUS SHAOTOKCHHOB TPOBO-
auau ¢ nomornbio Aumyatoc-tecra («Lonza», CILIA).

Onpegerenne KOHIEHTPAUMH KOPTHKOCTEPOHA.
HMmmyHodepmenTHbIi aHAAN3 NPOBOAMAM Ha KOMMep-
yeckom Habope Corticosterone ELISA EIA-4164
¢upmb DRG, cornacHo uHCTpyKIMM, NpHAO2KeHHOH
K Habopy.

Onpeaerenne xoamuecrra Aeiikouutos. | loacuer
KOAMYECTBAa AEHKOLHMTOB OCYIIECTBAAAH B KaMepe
[opsieBa. [loacuer aefikonurapHoit popMyAbl KpoBU
BEAH Ha MasKe 1107, MUKPOCKOTIOM.

Crarucruueckas o6paborka PEe3yABTATOB.
Craructuyeckyro 06paboTKy JaHHbIX IPOBOAUAH C TOMO-
mpio nakera nporpamm Statistica 10.0. /locroseproctb
PasSAMYMH Mek/y TPYTIIaMM OLEHMBAAM METOZOM OJLHO-
(PaKTOPHOTO ZUCTIEPCHOHHOTO aHaAM3a 110 post-hoc t-kpu-
TepusiM 110 Metozy Dongepponn.

Pesyabrarpl u ux obcy:xaenne. B kauectse Mozerun
DKCIEPUMEHTAABHOIO CTpecca HaMH ObIA BbIOpaH 3MO-
LIMOHAABHO-(DH3HYECKHH CTpecC — MAABaHHE B Te4eHHe
2 munyT B x0A0zHOM Boge (2-4 °C). Panee na gannoi
MoZeAu cTpecca GbIAO TTOKa3aHO, YTO TOTaAbHasi (PPaK-
nus gegencunos kpbicl (RatNP-1 — RatNP-4)
CHM:KaeT CTPecc-CTUMYAHPOBAHHOE MOBbIIEHHE YPOBHs
KOPTHKOCTEPOHA B TAA3Me KPOBH M OTMEHsIET CTpecc-
HH/IyIIUPOBAHHYI0O MUMMYHOCYTIDECCHIO, T. €. CHH2KEHHe
YPOBHSI aHTUTEA, CHHTE3HPOBAHHbIX B OTBET Ha HHbEK-~
MI0 9PUTPOLUTOB GapaHa. YCTAHOBAEHO, YTO OTMEHa
Ae(EHCHHAMH CTPECC-MHAYLHUPOBAHHOH HMMYHOCY -
TIPeCCHH UMEET MECTO TOAbKO B TOM CAy4ae, CAM BBeje-
HHe MeNTU0B POBOJIUTb B ONPEIEAEHHbIE CPOKH — He
panee, yem 3a 10 mMuHyT 70 CTpecca uAm cpasy mocae
alIAMKaLHU CTpeccHpylolero Boszeicrsusi (uepes 5
munyT) [12]. OcHoBbiBasich Ha 3TMX JZAHHDBIX, MbI
BbIOPAAU PE:KHM TIPEZIBAPHTEABHOTO BBEZIEHHS TIENTHAA
RatNP-3 — sa 2 munyTs! 20 crpecca.

HMcnoabsoBaunbiii B Hacrosimed pa6oTe crpecc
COTIPOBO2K/IAETCSI KAACCHYECKOH TAIOKOKOPTHKOUAHOM
peaKIlfel, a HMEHHO TOBbIIIEHHEM YPOBHs KOPTHKOCTe-
pOHA B KPOBH KPbIC B T€YEHHE TOAydaca MIOCAE CTPECCH-
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pytoruero Boszaeictus. K Tpetbemy wacy mocae crpec-
CHPYIOIIIEro BO3ZIeHCTBHS TIPOMCXO/UT €ro BO3BpallleHHe
K ucxoaHoMy yposHio (puc. 1).
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Puc. 1. Konnenrpanus kopTuKocTepoHa B CHIBOPOTKE KPOBH KPbIC Yepe3
30 munyT u 3 yaca nocae Beesenuss RatNP-3 u annaukauuu
ctpeccupyiomero Boszefictaus. [ lo ocu abeuuce rpymmb
9KCIIePUMEHTAAbHbIX KMBOTHBIX: | — unTakTHBIE; 2 — uepes 30 mun
TnocAe BBesieHHs pacTBopuTess; 3 — uepes 30 MuH mocae BBeseHUs
RatNP-3; 4 — uepes 3 uaca nocae BBezieHus pactBopuTeAss; 5 — uepes
3 waca nocae Beegenns RatNP-3; 6 — uepes 30 mun nocae BBezenus
PaCTBOPHTEAS! M ANTAHKALMH CTPECCHPYIOIIEro BO3AeHCTBHS; 7 — uepe3
30 mun nocae seeaenns RATNP-3 u annaukauuu crpeccupyromero
Bo3zedcTHs; 8 — uepes 3 uaca MocAe BBeieHHs PACTBOPHTEAS H
aNMAHKalHMK CTPECCHPYIONero BosaeiicTus; 9 — uepes 3 yaca mocae
seezennss RATNP-3 u annaukauuu crpeccupyrorero Bosaeicraus.

*

— OTAMYAeTCs OT BCex TpymI; © — otamdaercs ot rpymmst 1. p<0,005

o post-hoc t-kpurepuro o metoxy Bongepponn.

OzHolt u3 cTaHAAPTHBIX PeaKIMi Ha CTPECC SBASETCS
TIOBbIIIEHHE coZep2KaHusl HelTpopuroB B kpopu [13].
B pavxax nameii pa6oTbl BONpoc O (PH3HOAOTHYECKOH
BHAYHMOCTH SIBAEHHS HeHTPO(HUAE3a UMEET 0coboe 3Hade-
HHE, TIOCKOAbKY HMEHHO HeHTPO(UAbHbIE TPAHYAOLHTHI
(HeATPOPUABI) TIPeACTaBASIOT CO60H OCHOBHOH HCTOUHHMK
M3y4aeMbIX HaMH MENTTHAHbIX MOAEKYA B KpoBH. B cBssu ¢
5TUM HaMH GbIAH OLIEHEHbI JIMHAMHKA YHCAA HEUTPOPHUAOB
B KPOBU KPbIC B XO/€ PEAAHBALMH CTPECC-peaKIHH
U Tepepacripe/ie\eHHe AeHKOIMTapHOTO COCTaBa KPOBH.

Ha 30-i MunyTe nmocae anmaumkaluu CTpecCHPYIOIIETo
BO3/IEHCTBUS ZI0CTOBEPHO MOHUZKAAOCD [IPOLIEHTHOE COZep-
KaHMe HeHTPO(MAOB B KPOBH KPbIC II0 OTHOIIEHHIO
K KOHTPOAIO, TOIZIa Kak K 3 4acaM OTHOCHTEABHOE KOAWYe-
CTBO HEHTPO(HUAOB JOCTOBepHO mosbimaroch (puc. 2),
TIpUYeM Yepes 3 Yaca J0CTOBEPHO YBEAHUHBAAOCh H abCo-
AIOTHOE COZiep2KaHKe HeHTPO(HAOB B KpoBH Kpbic (puc. 3).
[ Toayuennbie zaHHbIE CBHAETEABCTBYIOT O TOM, YTO B XOZ€
PEArMBALMU CTPECC-PEeaKIMU TMOCAE KOMOUHHPOBAHHOTO
SMOIHOHAABHO -(DU3HUECKOTO BO3/IEHCTBHUS HET aKTHBHOE
nepepacripe/ieAeHue KAETOK B CHCTeME KPOBH, MOGHAH-
3YI0TCS AeHKOLMTapHbIe pe3epBbl OpraHU3Ma.
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Puc. 2. [Npouentroe cogeprxanve HeHTPOPHAOB B KpoBH Kpbic yepes 30
muHyT # 3 yaca nocae Beegenust RatNP-3 u anmaukauym
cTpeccupytomero Bosaeiictaus. [ o ocu abenuce rpymmb
SKCIIEPHMEHTAAbHbIX KUBOTHBbIX: 1 — uuTakTHBIE; 2 — uepes 30 mun
nocAe BBesieHust pactoputeAss; 3 — uepes 30 MuH mocae BBeseHMs
RatNP-3; 4 — uepes 3 waca nocre BBesenus pactBopurers; 5 — uepes
3 yaca nocae Beesenuss RatNP-3; 6 — uepes 30 mun nocae Beezenus
PacTBOPUTEAS H AIAMKALMH CTPECCHPYIOIIEro Bo3aeHcTaus; 7 — depes
30 muu nocae Beegennss RATNP-3 u annaukauuu crpeccupyromero
Bo3zeiicTBus; 8 — wepes 3 waca mocae BBezIeHHS PACTBOPHTEAS
H alMAMKaIMM CTpeccupyrorero Boszefictaus; 9 — uepes 3 waca mocae

seezennst RATNP-3 u anmaukanmu crpeccupyromero Bosaeiicrpyst.

— OTAHYAETCA OT TIPYIII 1 u 7; — OTAHYAETCA OT TPYIII 1 u 9.

p<0,005 o post-hoc t-kpurepuo o meroay Boupepponu.
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Puc. 3. Coaeprxanne neiitpoduros B kposu Kpbic yepes 30 munyT u 3
gaca rocae Beegenusi RatNP-3 u anmaukanuu crpeccupyrommero
Boszefictus. [ lo ocu aberyce rpymmbl SKCIepUMEHTAABHBIX 2KHBOTHBIX:
1 — wunrakTHbe; 2 — vepes 30 MuH MocAe BBeseHUS paCTBOPUTEAS;

3 — uepes 30 mun nocae seesenuss RatNP-3; 4 — uepes 3 waca mocae
BBe/IEHHs1 PaCTBOPHTEAs; D — uepes 3 yaca nocae Beezenust RatNP-3; 6
— uepes 30 MuH MOCAe BBeJIeHMS] PACTBOPUTEAS M ATIAHKALIUH
crpeccupyromero BosaeicTsus; 7 — depes 30 mun mocae BBeseHUs
RATNP-3 u annaukanuu ctpeccupyromiero Bosaeiictsus; 8 — wepes
3 yaca MoCAe BBEZIGHHST PACTBOPHUTEAS H ATIIAHKALIMH CTPECCHUPYIONIEro
BoszedctBus; 9 — uepes 3 waca nocae seezenna RATNP-3
¥ anMAMKALMK CTPECCUPYIONIEro BO3AeHCTBHSL.

* _ oramuaercs ot Beex rpym. p<0,005 no post-hoc t-kpurepuo mo

metoay Bougepponu.

HMsBectno, uto mnepepacnpeserenue AeHKOLUTOB
SIBASIETCSI CA€JCTBHEM H3MEHEHHs] YPOBHs CTPECCOPHBIX
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rOPMOHOB, B IEPBYIO OuYepelb TAIOKOKOPTHKOHZOB
M KaTexoAaMHHOB, XOTSl y Pa3AMYHbIX BHZOB 3TO IPO-
SIBASIETCS TI0-pa3HOMy. laK, y YeAoBeKa M KPbIChl SIH-
nepun (azpeHaiMH) BbI3bIBaET MOGHAHBALMIO Hel-
tpopuroB [14, 15], u B To e Bpemss OH He BAMsIET
Ha MOGHAM3ALINIO HEUTPOPUAOB y cobak [ 16].

[IpoBeaennoe nHamm wuccaegoBaHMe MOKasano, HTO
HapeHTepaAbHO BBeJIeHHbIH ZepeHcuH kpbichl RatNP-3
B HCIIOAb3yeMbIX KOHILIEHTPALMAX He BAHsET Ha 6a3aAb-
HbIH ypOBeHb KOPTHKOCTEPOHA B KPOBH KPbIC Yepes TTOA-
yaca u 3 gaca nocae Beegenus (puc. 1). ['lpu atom BBe-
aenve RatNP-3 tak:ke He BAHSIAO Ha KAETOYHbBIH COCTaB
kpoH Ha cpokax 30 munyT u 3 yaca mocae BBezeHUHS
(cm. puc. 2, 3).

Panee kaHaACKUMH HCCAeZI0BATEASIMH 6bLAO TTOKa3aHO,
YTO HEKOTOPbIe H30POPMbI ZIe(DeHCHHOB, Ha3BaHHbIE HMH
KOPTUKOCTAaTUHAMH, B YCAOBHSIX KYABTYpPbI KAETOK OKa-
sbiBatoT TopMmossiee geictsue Ha AKTT-umaymumpo-
BAaHHbIA CTEPOMZIOTEHE3 KAETKAMH KOPKOBOTO CAOSI HaZl-
TIOYEYHHMKOB, KOHKYPEHTHO B3aUMOJEHCTBYSI C PELIENTO-
pamu AKTI. Ognako uccrezyempiii namu aedencun
kpbicel RatNP-3, xots u moayuna naumenosanue xop-
THKOCTaTUHA 3, B 3TUX ONbITAX in vilro He MPOSBASA
3aMeTHOH KOPTHKOCTaTHueckol aktusHoctu [ 17].

Mpbr BriepBble HCCAeZOBaAH KOPTHKOCTaTHYECKOE
aeiictue RatNP-3 B ycaoBusax in vivo u nokasaau, uro
BBegenve aepencuna RatNP-3 zocrosepno camxano
HHZYLIIPOBAaHHOE CTPECCOM MOBbIIIEHHE YPOBHS KOPTH-
KocTepoHa B KpoBH Kpbic yepes 30 MunHyT nocae anmau-
kauuu crpecca (puc. 1). [Toayuennnsie pesyabraToi nos-
BOASIIOT TPEATIONOKHTb OIOCPEZOBAHHbIA MeXaHH3M
zeiicrBua RatNP-3 ma crepougorenes mpu crpecce
(Jm6o COBMECTHOE JEHCTBHE C KaKUM~-AHUOO SHJOreH-
HbIM (DAKTOPOM, HAIlpUMep, KaTeXOAaMHHAMH ).

Ha aauubiii MmomeHT He cymecTByeT OIMyGAHKOBaHHBIX
paboT, MOCBSIIIEHHbIX BAUSHHIO /Ie(DEHCHHOB Ha KAETOY-
HbIi coctaB kposu. Hamu Briepsble 6b1r0 MOKasaHo, yTO
BBeZIeHHE Jle)eHCHHA KPbIChI BAHMSIET Ha Iiepepacripesiene-

HHe AeHKOLIMTOB B KPOBH IIPH 3KCIIEPHMEHTAAbHOM CTPEC-
ce. YcraHoBAeHO, uTo BBegeHMe aedencuHa RatNP-3
HOPMaAH3yeT IIPOLIEHTHOE COZeprKaHHe HEHTPOMHAOB
B KPOBH 3KCIIEpUMEHTAaAbHBIX KpbIC Ha cpokax 30 mMuHyT
1 3 yaca nocae anmaukauuu crpecca (cm. puc. 2) u cHu-
2KaeT MHZYLMPOBAaHHOE CTPECCOM TIOBbIIeHHe O6ILero
yMcAa HEeHTPO(UAOB Yepes 3 waca mocae crpecca (cm.
puc. 3). Ha ocnoBanuu noayuensbix zauubIX MO2$HO
TIPEATIONOKHTb, YTO Je(DEHCHHbI, CeKpeTHpyeMble Hei-
TPO(PHUAAMH B KPOBb, BKAIOYAIOTCSI B (POPMHPOBAHHE
MeXaHH3MOB 06pATHOM CBSI3H, HallPABAEHHbIX Ha CHHzKE-
HHE YHCAA LMPKYAHPYIOIIMX HeHTpopuAoB. Pearusarys
JlAHHDbIX MEXaHH3MOB MOZKET JIOTIOAHMTEABHO OCYIIIECTB-
ASIThCSL 4€Pes PETYASLMIO TPOAYKIHH KaTeXOAaMUHOB
CHMIIaTOa/IpEHaAOBOH CHCTEMOH ITyTeM MOAYAHPOBAHHUsI
pa6orbt Ca2™ HoHHDIX KanaOB 0 aHaNOTHH C ZeficTBHeM
HEKOTOpbIX oMera-KoHoTokcuHOB | 18], crpykrypa koto-
PBIX CXOKa CO CTPYKTYPOH Je()EHCHHOB — Te M ZpyTHe
THIPeJICTaBASIIOT €060 LIMCTHHCOAEpKAllUe KaTHOHHbIE
nentuzbl. B g0noAHenye k aToMy A€ eHCHHbI MOTYT BAH-
SATb Ha HEHPOTeHHbIE MEXaHU3MbI PETYASILIMM, BO3AEHCTBYS
Ha Me/I\eHHble HaTpHeBble KaHaAbl Heiiponos [ 19].

Boisoapi. [ [pogemoncrpuposano, uto napenteparb-
Hoe BBezenue zedencusa RatNP-3 menocpeacrsenno
Hiepesl CTPECCHPYIOIIMM BO3/IEHCTBHEM HOPMAaAH3YeT
CTpecc-UHZAYIMPOBaHble HU3MEHEHHs 4YMCAa HEHTpO-
(PMABHBIX IPaHYAOLIMTOB B KpoBH. BrepBsble mokasaHo,
yto BBegeHue Aedencuna RatNP-3 cumxaer unzaynu-
POBAHHOE CTPECCOM TIOBbIIIEHHe KOHLIEHTPALMH KOPTH-
KOCTepOHa B KPOBH KPbIC, B TO BPeMsl KaK I10 JaHHbIM
auteparypbl RatNP-3 ne npossaser kopruxocraruue-
CKO€ JIEHCTBHE B YCAOBUSIX In vilro.

PesyabTaTbl JaHHOTO HCCAEZOBAHMS TIO3BOASIIOT CZe-
AaTh BBIBOJ O HOpMaiusylomieM (azanToreHHOM) Aei-
crBun aedercuna RatNP-3 na opranusm npu sxcrepu-
MEHTaAbHOM CTpecce y KpPbIC U pacCMaTpUBaTb €ro
B KauecTBe MEAMATOPHOH MOAEKYAbl B HEHPOIHIOKPHU-
HOUMMYHHBIX B3aHUMOZEHCTBHSIX.
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Pab6ora nocesieHa H3yYeHHIO CTPYKTYPbI U PACIIPEZEAEHHs] KAETOK MHKDOTAMM B YepHOM Belrecte (TAQBHOM ZO(aMHHEPTHUECKOM
1IeHTpE ) TOAOBHOTO MO3Ta 4eAoBeKa. [VIHKpOTAHOLUTDI BBIABASIAM C HCTIOAb30BAaHHEM HMMYHOLIMTOXUMIHYECKOH PEaKIIMH Ha CTIeIIH(H-
4eCKHH MUKPOTAHAaAbHDIH Mapkep — 6erok Iba-1. Yeranosaeno, 4To MHKpOrAHOLMTDI YepHOTO BelllecTBa OTHOCATCA K HanboAee pac-
MPOCTPaHEHHOMY BO B3POCAOM TOAOBHOM MO3Te THITY paMHH(HIMPOBaHHOH (BeTBsmeics1) Mukporauu. Borasaeno npeobrazanue
MHKDOTAMOLMTOB B PETHKYASIPHOH YaCTH YepHOTO BEIIIECTBA [0 CPABHEHHIO C ero KOMIAKTHOH yactbio. O6Hapy2keHa aTHITMYHAS KOH~
uenrpauus 6eaxa Iba-1 B sgpax MUKPOTAMOLMTOB U OMHCaHbI PasSAMYMS B XapaKTepe BHYTPHS/IEPHOH PEAKIIMH Ha 9TOT GEAOK.
Karouerbie croBa: Mukporausi, yepHoe BelecTBo, yeroBek, 6erok Iba-1, ummynonuroxumus.

The structure and distribution of microglial cells was studied in the human substantia nigra (the main dopaminergic center of the brain).
Microgliocytes were revealed using immunocytochemistry for the protein Iba1, the specific microglial marker. The found microgliocytes
in the substantia nigra belong to the ramnified microglia, which is the most common in the adult brain. Predominant distribution of mic-
rogliocytes was revealed in the reticular part of the substantia nigra in comparison with the compact part. Atypical concentration of the

protein Ibal was found in the nucleus of the microglial cells and a variety of the intranuclear immunocytochemical reaction is described.

Key words: microglia, substantia nigra, protein Iba1l, immunocytochemistry.

Bregenne. Kaerku mukporaun — ocobas pasuoBuz-
HOCTb TKaHEBbIX MaKpO(aroB, KOTOpbIE MPHCYTCTBYIOT
B OpraHax HepBHOH CHCTEMbI H UMEIOT Me3eHXHMHOE I1PO-
ucxozxzenue [ 1, 2]. Muxporausa sakoHomepHO cumTaet-
Csl KAIOYEBBIM SAEMEHTOM BOCIAAHTEABHOTrO TPOLIECca,
Pa3BHBAIOILETOCS B HEPBHOHM TKAaHU B OTBET Ha BO3ZJEH-
CTBUSI IOBPEK/AIOMINX (DAKTOPOB U IPOHUKHOBEHHE BO3-
Gyaurerent undexumii [3, 4]. Takas popma Bocnarenus
uMeeT 0cobble XapaKTePUCTHKU M 0603HAYaeTCst Kak HeH-
POBOCTIAAUTEABHBIH TIPOLECC HAH HeHpOBOCIAAEHHE
(neuroinflammation) [5, 6]. Ilocaeamuii Bapuant
SIBASIETCSI TPAHCKPHIILMEH AHTCAMMCKOTO TepMHUHA U He
COBCEM YZa4eH JIASl PYCCKOSI3bIYHbIX TEKCTOB.

HeiipoBocraruTeabbiit porecc ¢ y4acTHeM MHKPO-
TAMM XapaKTepeH /A HeHpozlereHepaTHBHbIX 3a60AeBa-
muit [6]. Hauboree axrtuBHO usydaercss poab MuKpOrAHU
B passutuu 6oresun Anbureiivepa [7, 8]. Menee
U3BECTHA ee POAb MpH pasBuTuH Goaesuu | lapkumncona,
3aTParkBaloIlell 4YepHOe BElIeCTBO TOAOBHOTO MO3Tra,
B KOTOPOM 10 Mepe MPOTpeccUpOBaHysi 3a60AeBaHuUsI [PO-
HCXOZUT JieTeHepalysl A0(PaMUHEPTHYECKUX HEHPOHOB.
[ lpu usyuenun nefipozerenepanuu Ao(aMUHEPTHIECKUX
HEPBHbIX LIEHTPOB B JKCIIEPUMEHTe BOBHHKAET BOIPOC

O COIOCTAaBUMOCTH HabAI0ZaeMbIX y AabOPATOPHBIX
?KMBOTHBIX KAETOYHbBIX PEAKIMH CO CTPYKTYPHBIMH U3Me-
HEHMSIMM, TIPOMCXOJSIIMMH B YePHOM BEIIECTBE TOAOBHO-
rO MO3ra 4eAOBeKa IPU CTAPEHHH U HEHPOJETeHEepalyH.
ZlAst TOTO YTOGDBI IPABUABHO OTBETHTb HA MOCTABAEHHbIH
BOIIPOC, HEOOXOIUMO UMETD JIeTaAbHbIE JlaHHbIe 06 opra-
HU3aLIMHM MHUKPOTAHH YEPHOIO BEILECTBA y YEAOBEKA TPU
OTCYTCTBUM HEHPOZIEreHEPATUBHOTO TIPOLIECCA.
Hacrosiuee uccaezoBanue BbINOAHEHO € LIEABIO TIOAY-
YeHHUsI CBE/IEHMH O CTPYKTYPHOH OPTaHHU3alIMH MHKPOTAHU
YEPHOTO BEIECTBA TOAOBHOTO MO3Ta YeAOBEKA, HEOOXOAH-
MbIX ZIASl CPQBHUTEAbHOH XapaKTEPUCTHKH H3MEHEHHH,
NIPOUCXOASAIINX B ITOM /A0(PAMUHEPTHYECKOM HEPBHOM
LIEHTPe TIPU Pa3BUTHHM HEHPOZEreHEePaTUBHOIO MPOLIECCa.
Marepuarbr u metoabt uccaegoBanusi. Flccaeao-
Banue BbmoiHeHo Ha 10 obbexkrax — (@parmenrax
roroBHoro mosra uenroBeka (25-78 ner) us apxusa
Aa60paTopun (PYHKLIMOHAABHOH MOP(OAOTHH LIEHTPAAb-
HOU U mepu(epruecKol HepBHOH cuctembl Klucruryra
BKCIIepUMeHTaAbHOH Meautmubl. | IporpamMma uccaezo-
BaHMH MMEET MOAOKMTEABHOE 3aKAIOYEHHE AOKAABHOTO

stuueckoro komurera (DI'BY «HHUHUODM» C30

PAMH. Hccaenosannbiii matepuar 6bIA (PUKCHPOBaH
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B IIMHK-3TaHOA-(DOPMaAb/IETHE, KOTOPBIH XOPOIIIO 3ape-
KOMEH/IOBaA ce6si KaK YHHBEPCAAbHbIH (DUKCATOP ZAS
uMMyHouuToXuMHYeckux uccaezosanui [9-12]. Tlocae
(PUKCalMH MaTepHaA 6bIA 06e3B02KEH H 3aAUT B MapadHH
no obmenpuusaToil Meroauke. V3 apxuBHbIX 6A0KOB
rotouAu cpesbl ToaruHoH 10 MxM Ha canHoM MuKpPOTO-
me Leica SM2000R (Leica, lepmanus) u nakrensaru
MX Ha CTeKAAa C (paOPUYHBIM aZre3HBHBIM MOKPBITHEM
HistoBond (Marienfeld, Iepmanus). [Tocae cranzapr-
HOH TIPOLIeZYPbI ZeNapaMHAPOBAHHS U PErHzpaTaluH,
TIPOBOZIMAH TEMAOBOE ZeMaCKHPOBaHHE aHTHTEHa B CIle-
nmarbHoMm 6ydepe (BuoBurpym, Poccusa). Jrsa 6a0ku-
pOBaHUsl SHZOTEHHON MEePOKCHAA3bI CPE3bl HHKYGHPOBa-
A B 3% pactBope nepexucH Bogopoza, a AAst GAOKHUPO-
BaHHMS HeCTEelM(pUIECKHX CAlTOB CB3bIBAHHUS AHTUIeE-
Ha — B 6a0kupoBouHoMm pactBope («Protein Block»,
Spring Bioscience, CI1IA). Kaetku Muxporauu sbissas-
AM TIpH TIOMOIUM MOAMKAOHAAbHBIX KO3bHUX aHTHTEA
k 6eaky Iba-1 (passesenme 1:200, AbCam,
Beauko6puranus). /las BbIsABAEHHS KOMITAEKCA AHTUTEH-
AHTUTEAO JIASl CBETOBOH MHKPOCKOTIMH MPHUMEHSIAH BTO-
pUYHbIE AHTHKO3bM OHOTMHHAHPOBAHHBIE aHTUTEAA
(passeaenue 1:200, nomep no kararory 0466, Dako,
Zlanus) v cTpenTaBuAMH, KOHBIOTHPOBAHHDIH C MTEPOKCH-
aasoit (Spring Bioscience, CI1IA). /[aa Busyarusamum
TPO/yKTa MMMYHOLMTOXUMHYECKOH PeaKIMH MPH CBETO-
BOM MHKPOCKONUH HCNOAb30BaAu xpomoren DAB+
(Dako, Jlanus). I'lpenaparbt uccaegosaru nog muxpo-
ckoriom Leica DM750, ¢ortocbemky BbimoAHsAH
¢ nomompio otokamepbr ICC50 (Leica, Tepmanus).

Pesyabrarbl 1 ux 06cy:xaenue. [syuenne noryuen-
HbIX MIPETapaToB MOKa3aA0, YTO BO BCEX HCCAEZOBAaHHbIX
CAy4asX CEACKTHBHO BbIIBUAHCb OTPOCTHYATble KAETKH,
HMeoIIHe MOP(OAOTHYECKHE TIPH3HAKM MUKPOTAHOLIH-
TOB. Y KAETOK MHKPOTAHH HMEAMCh MHOTOYHCAEHHbIE
T0-pa3sHOMY BETBSIIIHECS OTPOCTKH. KpoMe THITHYHBIX
MHKDPOTAHOIMTOB, B IperapaTax MPHUCyTCTBOBAAH €ZH-
HUYHbIE YAAHHEHHbIe U OBaAbHble MMMYHOIIO3HUTHBHbIE
KAETKH, KOTOpPbIE PACTIOAATaAHCh TIEPHBACKYASPHO.

[ lpu usyuenun pasAuYHBIX KOMITaPTMEHTOB YEePHOTO
BelllecTBa O6bIAO 0OHapPY?KeHO NpeobAajaHHe MUKPOTAHU
B peTHKyAspHOH ero yactu (pars reticulata), Torza kax
B KOMIMaKTHOH 4actu (pars compacta) KAETOK MHKPO-
rauu Habaozaroch Menbmre. OTyeTAuBasi BospacTHas
CBAI3b B XapaKTepe PacIIpeZleAeHHs] MUKPOTAHH B pas-
AMYHBIX yYaCTKaX 4epHOro BeIlecTBa OTCYTCTBOBAAA,
0/IHAKO B KOMITAKTHOM 4aCTH YEPHOTO BEIeCTBA y AMIL
CTapIIUX BO3PACTHBIX TPYII MHKPOTAHOLUTBI HMEAH
60Aee CAOXKHYIO OpraHH3allHIO OTPOCTKOB. Bokpyr
Z0(paMHHEPTHYECKHX HEHPOHOB, KOTOPbIE MO2KHO ObIAO
AETKO HEHTHU(ULIPOBATb 110 TIPHCYTCTBHIO HeHpOMeAa-
uuna (puc. 1), yacTo Mo28HO 6bIAO HABAIOZATD TPYTIITH-
POBKY OTPOCTKOB MHKPOTAMOLIMTOB, TPHYEM 3Ta 0CO-

6eHHOCTb Oblraa GoAee XapaKTepHa JAsl AMLL CTapIlero
BO3pacTa.

B xoze uccaegoBanust o6Hapy:€eHO, YTO MUKPOTAHO-
LIMTbl YEepPHOTrO BellecTBa IOAOBHOTO MoO3ra 4YeAOBeKa

Pa3AMHAIOTCSI HE TOABKO I10 PACIIONOKEHHIO, XapaKTepy
BETBAEHUsI OTPOCTKOB, HO M TI0 COZEPKAHMIO Genka
Iba-1 B siape kaeTku. Panee npu nposeaenuu uccaeso-
BaHUH MHKPOTAMH TOAOBHOTO MO3Ta Aab0paTOpHbIX
xuBoTHbIX | 13-18] coszaBaroch Bmeuatrenue, uTO
HMMyHOLUHTOXHMHYECKH BblBAsieMbld 6erok Iba-1,
pacripeieAeHHbIH B IepHHYKAEapHOH IMTOMAA3ME,

manen e ) 2 3 : vk N e oy
Puc. 1. O6wwmit Buz Iba-1 uMMYyHONOSHTHBHBIX KAETOYHBIX 9AEMEHTOB
B KOMITaKTHOH 4acTH Y€pHOTO BeIeCTBA FOAOBHOTO MO3Ta YeAOBeKa: @ —
myzunHa 25 aer; 6 — menmuna 78 aet. Crpeakamu yKkasaHbI CKOTIAGHHST
HefipOMeAaHHHa B LUTONAA3Me AopaMuHeprudeckux Heiiponos. Camu
neiiponb! He BuaHbl. OKpacka: IMMYHOLMTOXHMUYECKas! PEaKLUst Ha 6eA0K
Iba-1 6es moaxpacku. Maciurabuprii otpesok pasen 50 mxm.

SKPAHHPYET /PO U OHO OCTAETCS] HEAOCTYIHbIM JAs
HabOAIOZIeHHs! TIpH OObIMHOH CBETOBOH MHKPOCKOIIHH.
Y ueroBeka HabAOZAETCS MeHbINas KOHLEHTPAIIUS
Iba-1 B mepunyxaeapuoii sone. O6praH0 60A€E HHTEH-
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CHBHO OKPAIIHBAIOTCS OTPOCTKHM, TIOITOMY SIZIPO KAETKH
CTaHOBUTCS IOCTYTHbIM JLASI UBYYEHHSI.

Bbiro BbIsIBAEHO YeTbIpe (OPMbI KAETOK MUKPOTAHH,
KOTOpble Pa3AMYaAMCh I10 XapaKTepy BHYTPHsZEPHOH
peakiuy Ha 6erok Iba-1 (puc. 2). dto kreTky, cozep-
2Kalllue B s/ipe paBHOMEPHO pacripeziereHHbIH 6enok [ba-
1, mpuYeM HHTEHCHBHOCTD peaKIMH siipa He MpeBblIaia
MHTEHCHBHOCTH pEaKUMH B OTXOAAIIHX OT KAETKH
otpocrkax (cm. puc. 2, a). Hepeako Bcrpeyarnch kaet-
KH C HMMYHOHETaTUBHOH KapHOIAa3MOH W HHTEHCHUBHO
OKpAIIIEHHOH T'PaHyAOH, MUMEIOIIEeH LIEHTPAABHOE PaCIIo-
rozxenue. MHorza Takux rpanya BeTpedaroch HECKOABKO
(em. puc. 2, 6). JocraTouno peaxo HabAIOZAAKCH KAET-

KM C HHTEHCHBHO OKPAIIEHHbIM SIZPOM, BHYTPEHHss
CTPYKTypa KOToporo 6biAa HepasauuuMa (cM. puc. 2, 8).
Berpedanuch u kaeTKH, B KOTOPBIX 511p0 6bIAO OKpaIlIe-
HO OYeHb CAabO U YTaZbIBAAOCh TOABKO 6AArofiapst oTXo-
JAIIAM OT TIePUHYKAEapHOH OBAACTH MMMYHOIIO3HUTHB-
HbIM oTpocTKaM (cM. puc. 2, 2).

B nacrosuem mccaezoBaHum 6bIAM TIOAYHEHbI HOBbIE
ZlaHHbIE O MMKPOTAHH HYEPHOTO BEIeCTBA TOAOBHOTO
Mo3sra 4eioBeKa. |lepBasi rpymma JAaHHBIX OTHOCHTCS
K KAETOUHbIM THIAM, BbIIBASIEMbIM IPH TPOBEZEHHH
HUMMYHOLIMTOXMMHYECKOH peakiuu Ha 6erok Iba-1. ro
OTpOCTHATbIE KAETKH, MMEIOIIHE XapaKTepHble TIPH3HAKH
MHKPOTAHMOLIUTOB, H OKPYTAbIE, OBaAbHbIE M BBITSHYTbIE

P Hc. 2. paBAPI'-[HbIe (POopPMbI MUKPOTAHOLIMTOB YE€PHOr'O BElLleCTBa TOAOBHOI'O MO3ra YeAOBEKa. OllHHO‘IHOﬁ CTpeAKOl.;I OTME4Y€HO AP0 MUKPOIAUOLUHUTA,

ZBOHHOH CTPEAKOH OTMEYEHO CKOIIAEHHE TPaHyA HEHPOMEeAaHHHA B UMTOIAA3Me J0(PaMHUHEPTHYECKOr0 HEHPOHA, KOHTYP KOTOPOTo Ha Ipenapare
ue onpezensiercsi. Okpacka: UMMyHOLHTOXUMIYeCKas peakiust Ha 6erok [ba-1 6es moaxpacku. Macnrra6ubiit otpesox pasen 10 mxm.
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KAETKH 6€3 OTPOCTKOB, PACIIOAATAIONIMECS MpeUMyIle-
CTBEHHO TEPHBACKYASIPHO. OTO /IBAa THIA KAETOK BbITIOA-
HSIIOIINX B TOAOBHOM MO3T'€ CXO/IHbIE (DyHKIIMH — MHKPO-
TAMOLIMTDI M TlepUBacKyAsipHble Makpodary. Heobxoaumo
OTMETHUTb, YTO MHKpOrAHaAbHbIH Mapkep Iba-1 (lonized
calcium Binding Adaptor molecule 1) — ortHocuTcs
K Ipynne KaAbLui-cBsisbiBaloruux 6eakos. Ou umeer
moaekyasipHyto Maccy 17 kZla u cocrour us 147 amuno-
KHCAOT, 06pasylolIuX KOMIIAKTHBIH ZIOMEH, COZlepKaIIHi
ZIBa KaAbLMH-CBSSbIBAIOIIMX yYacTKa, 6OraThiX TH/PO-
@obubiMu amuHokucAotamu [ 19]. Tlpeanoaarator, uro
6enok Iba-1 anaroruuen apyrum 6eaxam — AlF-1 (allo-
graft inflammatory factor-1), MRF-1 (microglia respon-
se factor) u gaunramny [20, 21]. I'lpo gpyukuuu Iba-1
H3BECTHO, YTO OH Y4YacTBYeT B PEOPTaHM3AUU LIMTOCKE-
AeTa ¥ USMEHEHHH KOH(UIYPAlMH LIMTOMAA3MATHYECKOH
MeM6paHbl — TPOLIeccaX, IPOHCXOASIIMX MPU (ParoLHTo-
se [22, 23]. 1 nostomy 3akoHOMEPHBIM ABASETCS TO,
YTO OH SKCIIPECCHPYETCS] B (DArOLMTHPYIOMINX KAETKaX
HEPBHOH CHCTeMbl — MMKPOTAHOLIMTAX M MaKpogarax.
MuxporanonuTsl 4epHOro BelecTBa IOAOBHOTO MO3Ta
MOTYT 6bITb OTHECEHbI K OCHOBHOMY THITy MMKPOTAHOLIH-
TOB, BCTPEYAIOIIUXCS B 3DEAOM T'OAOBHOM MO3Te, paMHH-
¢uuuposannoit (uau Bersueiicas [24]) muxporamm.
AKTUBHPOBAHHBIH (EHOTHI — aMe6OMAHAs MHUKPO-
TAMSl — He XapaKTepeH JAS YepHOTO BEIeCTBa FOAOBHOTO
MO3Ta YeAOBeKa, BKAIOYAsi U CyObEKTOB CTaplIMX BO3-
PACTHDIX IPYTIIL.

Bropoe BazxHOe HabAIOZIEHHE COCTOMT B TOM, YTO KOH-
IIEHTPALIMs MHKPOTAMOLMTOB 60Aee XapaKTepHa JAs
HEpPBHOM TKaHH PETHKYASIPHOH YaCTH 4epPHOTO BEIecTBa,
YeM Al KOMIAKTHOH. OTO MOKeT GbITh CBABAHO C 0CO-
yCTaHOBAEHHOH
B mocaeguue rozapl. (OKazaroch, YTO MHKPOTAHMOLHMTBI
HEIOCPEICTBEHHO YYacCTBYIOT B PEryASLMH CHHAITTHYe-
ckoit maactuunoctH [25, 26], a peTukyasipHas yacTb
YepHOTO BellleCTBa — BakHEHIas CHHANTHYECKasl 30Ha.

60U (YHKIMEH MHKPOTAHOLHUTOB,

Tpetbe Habarozenue, mpescraBasioniee HeCOMHEH-
HbIH HHTepec, — O6Hapy:KeHHe HeOObIYHOH KOHIIEHTpa-
uuu 6eaxa Iba-1 B sgpax muxporanouuros. Mssecrro,
9TO JPYyrHe KaAbLIMHCBSSbIBAIOIIME OEAKH CIIOCOGHDI
HaKaIAMBaTbCA B 5paX KAETOK. 1aKoH CIOCOGHOCTDIO,
Harpumep, 06Aa1aeT KaAbOUHZHH, IBASIOIIUHCS MapKe-
pom kaetok I [ypkunbe B kope moszkeuka [ 12]. Oauaxo
AASL PYTHX KaAbLMHCBSI3bIBAIOIIMX GEAKOB XapaKTePHO
OTHOCHTEABHO PABHOMEPHOE pAaCIpeleAeHHE B sjpe
kaetku. Arperauus Iba-1 B egunnunoii BHyTpHAzepHOH
rpaHyAe HAaBOAUT Ha MPEATIOAOKEHHE, YTO ITOH IpaHy-
Aol sBasietcst siapbunko. Oanako 3To npeanoAozeHue
Hy2KZIaeTCsl B /IOKa3aTeAbCTBAaX, KOTOPbIE MOKA OTCYT-
crBy1oT. /lero B TOM, YTO AAPDBIIKH B MUKPOTAHOLIMTAX
HabAIOAAH paHEe TOABKO C HCTIOAb30BAHHEM DAEKTPOH-
Hol Mukpockoruu. | lpu cBeToBOl MHKpOCKOMHH 3TO
BO3MO:KHO, TIPUMEHHB METOJ cepebpeHust szPbIIIeK
(AgNOR) [27]. Ho ucnoabsoBanue storo Metoza He
TI03BOASIET [IPOBECTH UEHTHPUKALIMIO MHKPOTAHOLIMTOB
roasHoro Mosra. M mostomy Bonpoc o ToM, kakue BHyT-
pHsiZlepHbIE CTPYKTYPbI B 5IZ[p€ YaCTH MHKPOTAMOLIUTOB
KOHLIEHTPUPYIOT KaAbLUH-cBaAsbiBatomui 6erok [ba-1,
OCTaeTCsl OTKPBIThIM.

Takum 06pasom, B HacTOsIILIEM HCCAEOBAHHH TIOAY-
YeHbl TIPUOPUTETHbIE ZAHHbIE 06 OPraHM3alMH U pac-
TIpe/IeA€HHH MHUKPOTAHU B Pa3AMYHBIX OT/leAaX YepHOTO
BEILECTBA TOAOBHOTO MO3Ta YeAOBEKa, KOTOPbIE MOTYT
CAY?KMTb OCHOBOH /IAS CDaBHHTEABHOI'O aHaAM3a H3Me-
HEHUH MHUKPOTAHH, IPOUCXOJSIIMX [PH PA3BUTUH HEH-
poJiereHepalult A0(paMHHEPTHYECKOH HEHPOMeAHaTOp-
Ho# cucrempl. Hosble cBegenus o BHyTpUusizepHom pac-
npeaerenun 6erka Iba-1 B kreTkax mMukporamm Hy:x-
JAIOTCST B JaAbHEHIIIEH TPOBEPKE C HCIIOAb30BaHHUEM
KOMIIAEKCHBIX METOANYECKUX TI0XO/I0B.

* %%

Pa6ora Boimoanena npu noazepzxke PMMU (npo-

ext 14-04-00049a).
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AIIC-MHAYUHPOBAHHbBIE USMEHEHHA 9KCITPECCHUHN TEHOB
PELEIITOPOB K OPEKCHMHAM IIEPBOI'O 1 BTOPOI'O THIIA (OxR1
N OxR2) B KAETKAX HEHTPAAbBHOHW HEPBHOHW CUCTEMbI
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LPS-INDUCED GENE EXPRESSION CHANGES OREXIN RECEPTOR
TYPES I AND II (AND OxR1 OxR2) IN CELLS OF THE CENTRAL
NERVOUS SYSTEM
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Crarbsi OCBsillIeHa H3Y4EHMIO IMHAMHUKH SKCIIPECCHU TEHOB PELENTOPOB K OPEKCHHAM B KAETKAaX CTPYKTYP FOAOBHOTO M CITUHHOTO
MO3ra B IlepBble Yachl IOCAE allAMKALHH Pa3AMYHbIX 03 aHTHreHa. BriepBble MokasaHa JMHAMHKa YPOBHs SKCIIPECCHH TeHOB pelierl-
TOPOB K OPEKCHHAM B IIepBbIe Yachl [I0CAE BBEICHHS | -HE3aBUCHMOTO aHTHIeHa — AMIIONIOAMCAXapH/ia, KOTOpask BbIpazKaeTcs B IIOBbI-
merun kouuentpauyn MPHK OxR1 u OxR2 B kaetkax cpeanero mosra, u toabko MPHK OxR1 B rpyambix cermentax crimusoro
mosra. B kaeTkax runoraramyca onpezereHo CHHeHHe YPOBHS SKCIIpeccun reda peuernrtopa sroporo tumna (OxR2), uro ceuzerern-
CTBYET O Pa3AMYMM BEKTOpA €¢ H3MEHEHHH B OPEKCHH-YYBCTBUTEAbHbIX KAETKAX PA3AHYHBIX CTPYKTYP MO3ra H, BO3MOXKHO, 06 HHTeH-~
CHBHOCTH peaAM3allMM HX AMTaHZ-peLeNITOpHbIX B3auMozeiicTuii ¢ opexcunamu A u b. Han6oaee Bbipazkennbie namenenus ypos-
HS1 KCIIPECCHH FeHOB PELIeNITOPOB K OPEKCHHY O6Hapy2eHbl B CAyHasX arlAMKAIIMM aHTHTreHa MaAbIX J03.

Karouerbie croBa: perentopni k opexcunam, sxcnpeccust renos, [THC, ATIC.

The article is devoted to the dynamic of gene expression orexin receptor in cells of the structures brain and spinal cord in the first hours
after the application of antigen. First shows the change of dynamic of gene expression of receptors for orexin in the first hours after the
introduction of the T-independent antigen — lipopolysaccharide, which is reflected in the increase in the concentration of mRINA
OxR1 and OxR2 in the mesencephalon cells, and only mRNA of OxR1 in the thoracic segments of the spinal cord cells. Has been
defined reduction of gene expression of a OxR2 in the hypothalamus, which indicates the difference vector changes its orexin sensitive
cells of various structures of the brain and possibly their intensity realization of ligand-receptor interactions, orexin A and B. The most
expressed changes of level of an expression of genes of receptors to orexin are found in cases of application of an anti-gene of small doses.

Key words: orexin receptor, gene expression, lipopolysaccharide.

Breaenne. Ozuum 13 akTyaabHbIX BOIIPOCOB COBpE-
MEHHOH OHOAOTMM SIBASETCSI M3YYeHHE LIEHTPAaAbHbIX
MEXaHHU3MOB KOOIEPALMH HEPBHOW U UMMYHHOH CHCTEM.
M=uorouncaennbie paborbr XX Beka HPUBHECAH OTPOM-
HbIH BKAQ/l B CTAHOBAGHHE H Pa3BUTHE HOBOTO HAy4HOTO
HarpaBAeHuss — ummyHogusuororur [ 1-7]. Cosaanue
KOHIIENIIMHY MHOTOYPOBHEBOH HMepapXU4eCKOH OpraHH3a-
11 CHCTEMbI PETYASIIMH (DyHKIIMH HMMYHHBIX TIPOLIECCOB
PACKPDINO HOBbIE TIEPCIIEKTHBbI ZASl H3Y4EHHs] MEXaHH3-
MOB B3aUMO/IEHCTBHsI HEPBHOH, SHOKPUHHON ¥ UMMYH-
noi cucteM [ 2]. Oanum U3 11eHTpaAbHBIX BOPOCOB Hei-
POMMMYHOAOTHH 6bIA U OCTaeTCs BOTIPOC O CTETIeHH CIie-
nupuunocty usmenenuit [ [HC, kotopbie BbisBanb! BBe-
JleHHeM HMMMYHOTPOIHbIX mpernapatos. Klccaezopanus

B 9TOM 0OBAACTH B HACTOSIILIEE BPEMSI BEAYTCS JIOCTATOUHO
HHTEHCHBHO, C PA3BUTHEM M BHEZPEHHEM HOBBIX TEXHO-
AOTHH [IPOUCXOZMT TIEPEX0], K HSYUEHHIO KAETOYHbIX
U MOAEKYASIPHBIX MEXaHU3MOB B3aHMOZEHCTBUST HEPBHOU
1 umMmynHoH cucreM. Oco6oe BHUMaHHE yIeAsIeTCs: POAR
TMII0TaAaMyca B HEHPOMMMYHHbBIX B3aUMOZEUCTBHSIX, YTO
06YCAOBAEHO (DYHKLIMOHAABHBIMH OCOGEHHOCTSIMH STOH
obaacTu mMosra.

K macrosiemy BpemenH OTKPBITO U H3y4eHO GOAb-
11106 KOAMYECTBO THIIOTAAAMHYECKHUX HEHPOIIENTUOB,
[PUHUMAIOIIUX y4aCTHE B PETYAALIMH MHOTHX BEreTa-
TUBHBIX (DyHKLIMH OPTraHW3Ma, B TOM YHUCAE B PETYASILIMN
QyHKuui uMMyHHOH cucTembl. OgHUMU U3 3THX HEHPO-
nenTuzoB sBAsiorcs opekcunbl [8, 9]. Otpoctku Heit-
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POHOB, CHHTE3HPYIOIIHX OPEKCHHbI, PACIPOCTPAHEHbI
He TOAbKO B TMIIOTaAaMyce, HO U B CTBOAOBOH 4YacTH
rOAOBHOTO MO3ra, a Takxe B cruaHoMm mosre [ 10, 11].

B nocaeanee zecsitureTre aKTUBHO UByHaeTCsl ydacTHe
OpEKCHHEPTHYECKOH CHCTEMbI MO3ra B PETYAAIIMH (PU3HO-
AOTHYeCKUX (PYHKIMH B HopMe U ripu matororuu [ 12-16].
BoAbmuHCTBO MPOBOAMMBIX HMCCA€0BaHUH CBOAATCS
K U3YYEHHIO POAH OPEKCHHA MIPH 02KUPEHHH, aAKOTOAH3Me,
Hapkomanuu, Hapkorerncuu [14, 17-19]. Bonpoc
06 y4acTHH CHCTeMbl OpPEKCHHEPTHYeCKUX HeHpOHOB
B MEXaHHU3MaX PEryAslMH peaKLMH Mosra MpH (OPMHPO-
BaHMM HMMYHHOTO OTBETa BO MHOTOM OCTAeTCs1 OTKPBITbIM.

MpuorouncaennbiMH paboTaMu MOKa3aHO, YTO B OTBET
Ha BBeJICHHE aHTHTEHOB Pa3AMYHOM TIPHPOZbI TIPOHCXOAUT
ycuaenue cuntesa c-Fos 6eaka B HelipoHax rumnoraamyca
B TOM YHCAE, B AATEPAAbHOM THIIOTAAAMHYECKOM IIOAE
(LHA) [1, 20-25]. Kax ussecrno, umenno 8 LHA
AOKQAM30BaHO HAaHOOAbIIEE KOAHYECTBO OpPEKCHH-COZep-
xkamux Hedponos [8]. Zlanubie o maiuumu pernentopos
K OPEKCHHAM M SKCIIPECCHH HX FeHOB B KAETKaX IMIIOTaAa-
mideckux crpykryp [19, 16, 26-28], yuactsyromux
B peryaauuu ummyHHoro otseta [ 1, 2], a Taxzke Ha cTBO-
aoBbix KAetkax (CD34+) koctHoro mosra m kaeTkax
ceAeseHKH, Haanoueynukos, nedenu |16, 29, 30], moa-
TBEP:KAAIOT BO3BMOKHOCTD yYHaCTHs OPEKCHH-CO/IePKAILMX
HEHAPOHOB B PETYMILMU (DYHKLMH HUMMYHHOH CHCTEMBI.

Pesyabratel, noayuennbie B paborax R. P. A. Gay-
kema, C. Becskei, zator ocnoBanme npeamnoaaratb, urto
OpEKCHH-CO/Iep2KaIliie HeHPOHbI SIBASIOTCS BazKHbIM 3Be-
HOM B PasBUTHH OTBETHbIX PeaKLMH OpraHM3Ma Ha aHTH-
TeHHBIH CTHMYA, B TOM YHCAE M MeXaHM3MaX Pas3BUTHs
TIPOIPOMAABHOTO CHHAPOMA. YCTaHOBAEHO, YTO aKTUBALIMS
OpEKCHH-CO/IepKaIIiX HeHPOoHOB ([0 U3MEHEHHIO cozep-
kanus c-Fos 6eaka B KAeTKax) MpU HCCAEZI0BATEABCKOM
TIOBE/ICHUH y KPbIC 3HAYMTEABHO CHH2KAETCs! TIOCAe BBeZle-
must AI'IC, torza xax camo BBezeHHe AMIONOAMCaxapHza
TIPUBOAMT K YBEAHYEHHIO KOAHYecTBa c-Fos-mosuruBHbIx
OpEKCHH-CoZlepzKalliuX HeHpoHOB B aHeBHoe Bpems [31].
Hanporus, B HOuHOE Bpems, Korzia »KMBOTHbIE aKTHBHBI,
seezienve \I [C npusoauT k cHuzkenmio crenenu akTHBa-
LMK OPEKCHH-COZIepKAIMX HEHPOHOB, YTO COBIA/aeT
C OIIPe/IeACHHbIMH TIPOSIBAEHHSIMH TIPOAPOMAABHOTO CHH-
apoma. Y MbimeH, KotopbiM rocae 12-uacosoro roaoza-
HusA JaBaAd KopM, yepes 6 gacos nocae seezenus Al TC
TaKzKe 6bIAO MPOZIEMOHCTPHPOBAHO CHHKEHHE SKCIIPECCHH
resa c-Fos B opekCHH-MOBUTHBHBIX HelpOHaX AaTepaib-
HOM THIIOTaAaMHMYECKOH OBAACTH, YTO KOPPEAHPOBAAO CO
camzkennbiM notpebaenvem mumnu [ 17]. Opexcunbl, kax
M€ZHATOPbl, PEAAHU3YIOT CBOH 3(P@EKTbl 4Yepe3 AHUraHz-
pererrropuble Baaumozeictsus ¢ G-6erok accouumpoBan-
HbIMH PELIETITOPaMH: PELIENITOpaMH K OPEKCHHY IepBOro
u Broporo Tuma — OxR1 u OxR2. [lokasano, uto zrs
HEHPOHOB CTPYKTYp MO3Ta, OOHMAbHO HMHHEPBUPYEMbIX

OTPOCTKAMH OpPEKCHH-COZIep2KAIllMX HEeHPOHOB, XapaKTe-
peH BbICOKHH ypOBEHb SKCIIPECCHH PELIENTOPOB K OPEKCH-
uy [9, 26, 28]. Mccaeaoanus Monocunantuyeckux npo-
eKIMH OPEKCHH-CO/IepKallliX HEHPOHOB THIIOTaAAMycCa
TIPO/IEMOHCTPUPOBAAU TIPUCYTCTBHE OTPOCTKOB He TOABKO
B MpeZieAaX TUIIOTAAaMyca, HO U B PaSAMMHbIX OTZEAAX
roroBHoro u crmuHoro Mosra. OTpocTku, cozepxkaiiye
OPEKCHH, MPOCAE:KMBAIOTCS OT KOPbI GOABIITHX TTOAYTIAPHIT
20 ipogoAroBaToro Mosra [ 32] u ot mekinbix g0 Kpecrio-
BbIX CETMEHTOB CITHHHOTO MO3Ta C MPOZIOABHBIM PACIONO-
2xenveM B nipegerax 1 u 10 maactun [10]. Mccrezopanus
C TIpUMEHeHHeM SAETPOHHOMHKPOCKOIIUYECKOH TEXHHUKH
OOHAPY:KHAU CHHAIITHYeCKHe KOHTAKTbl OpPEKCHH-COozep-
KalllUX OTPOCTKOB C TPEraHMAHOHAPHBIMH HeHpOHAMH
cumnatyeckoil HepsHoH cuctembl [33]. Cospemennbie
TeXHOAOTHH OTpEeZIEAHTb He  TOABKO
MOHOCHHAIITHYECKHE, HO M TOAHCHHAITHYeCKHe IIpO-
eKIMH OpEKCUH-COZiepKallliX HEHPOHOB THIOTaAaMyca.
Mcnoabsosanue Bupyca ncesaoberencTsa, 06AaaronIero
CHIOCOBHOCTBIO TIEpEMEIaThcsl [0 aKCOHaM PETPOTPasHO
¥ TPAHCCHHAITHYECKH, TIO3BOASET HCCAEZOBATh MOCAEZ0-

II03BOAHAH

BaTeAbHO BECb MYAbTHCHUHAIITHYECKHH 3(PQepeHTHbIH
HyTb MHHEPBALMH, JOXOJSAIIMH 0 KOHKPETHOTO OT/eAd
LIeHTPAAbHOH HepBHOH cHcTeMbl (IHIIOTaAAMHUYECKHX
crpykryp) [34-36]. Wmenno Takum o6pasom 6biau
HCCA€/IOBaHbI HepBHbIE ITYTH, CBA3bIBAIOIIME THITOTAAAMH-
YecKHe CTPYKTYPbI, ONpeZieAeHHbIE S/lpa CPEJIHEro M Tpo-
aoaroBatoro mosra ¢ ceaesenkoit [17]. Bmecre ¢ Tem,
B AMTepaType He IIpeACTaBAEHbl AMTaHZ-peLeNTopHbIe
XaPAKTEPUCTUKH KAETOK, YYacTBYIOIIMX B PEAAU3ALIHH
B3aUMO/IEHCTBUS. HEPBHOU M UMMYHHOH CHCTEM IIpH (Op-
MHPOBaHHH MMMYHHOTO OTBETa.

B nacrosiem uccaezoBaHuM pOBe/ieHO ONpezieAeHHE
YPOBHsI SKCIIPECCHH TeHoB pelientopoB 1 um 2 Tuma
K OpEKCHHaM B KAETKaX FOAOBHOrO (IPOMe:KyTO4HOTO,
CPEeJHEro M MPOZOATOBATOr0) M CIIMHHOTO MO3Ta B Ilep-
Bble Yachl IOCAE BHYTPHBEHHOTO BBE€/IEHHS] AUTIOTIOAMCA-
xapuzaa merogom [ ILIP B pexxume pearbnoro Bpemenu.

Marepuaab u meToab! uccaegopanusi. Jxcnepu-
MeHMaabHbLe HCUBOMHDBLE. JKCIIEPUMEHTDI BbITIOA-
HeHbl Ha Kpblcax-camuax AuHHM Wistar Maccoit
180-200 r. tKuBotHbIxX cozep:karn B yCAOBUAX BUBa-
pusl TIPU KOMHATHOH Temreparype ¢ 12-4acoBbIM LIHK-
AOM cBeT/TeMHOTa, CBOGOAHBIM JOCTYIIOM K BOZe
¥ [MILe, Ha CTAHZAPTHOH AHMeTe B COOTBETCTBHH C HOP-
MaMHM coziepzkaHHsi Aab0paTOpHbIX KMBOTHbIX. Jlo BBe-
JleHUs] B 9KCIIEPUMEHT :KHBOTHbIX B TeueHue O aneit
MPUYYaAH K 3KCIIEPHMEHTAAbHBIM YCAOBHSIM: KazKZbIi
ZleHb B OZIHO U TO 7K€ BPeMs KPbIC 6paAH B pyKH, TTOTAA-
xuBaru. | lockoabky mMuorue gusuonroruueckue u 6uo-
XMMHYeCKHe TIOKa3aTeAr MO/IBEPTaloTCs CYIIeCTBEHHbIM
KOAe6aHHUSIM B T€4EHHE CyTOK, BCe SKCIIEPUMEHTbI HAuH-
HaAU B OZIHO U TO 2Ke BPeMsl.
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OKCIIepUMEeHTbI TPOBEJeHbl Ha (KHBOTHBIX TpPexX
rpymm: 1-s1 rpynma — KpbIChl, KOTOPBIM OZHOKPATHO
sayTpusenHo Beoauaun 0,15 M NaCl B ob6beme
200 mxa (6 :xkuBOTHBIX), 2-5 rpynma — KpPbIChI, KOTO-
PbIM OHOKPATHO BBOAMAH BHYTPHBEHHO AHIIOMIOAHCAXA-
puza (AIIC) B gose 25 mxr/xr (7 :xusorthbix), 3-s1
TpyIIa — KPbIChI, KOTOPbIM OZHOKPATHO BBOAHAM BHYT-
pusenHo AI'IC B zose 500 mxr/xr (7 xuBoTHDBIX).

tKusotubie 6b1A1 BbIBezeHbI U3 ombiTa yepes 2, 4,
6 4acoB MocAe BHYTPUBEHHOH MHbEKIMU B XBOCTOBYIO
Beny. O6pasipl Mosra A NPOBe/IeHUs TIOAUMePa3HOM
LIeMTHOH peaKLHH B pezKUMe PeaibHOro BPpeMEHH U3BAE-
KaAH TIOCAE JIeKalHTallHH,

Mertoap1 uccaegosanma. B pabore ucnoapsosan
METOZL MOAEKYASIPHO -6HOAOTHYECKOTO aHaAM3a — TTOAH-
MepasHasi 11elHasl PeaKIUsl B pezkUMe PearbHOTO BpeMe-
uu. Kourpoab Haz xoz10M peakiiyy u perucrparnuio aH-
Hbix npousBoauArn ¢ mnomombio [IK u mporpammer
«Opticon Monitor 3.1». /lonoAnuterbHbIH KOHTPOAD
CMeM(PUYHOCTH TPOAYKTAa PeaKIUH MPOBOAHAH TI0
AAMHE €ro MOAEKYAbI ITIPH TIOMOIIM 3dAEKTPO(opesa
B araposHoM rexe. JlAMHa MOAYYeHHBIX IPOZYKTOB COOT-
BETCTBOBaAa 3a/laHHOH TpH mogbope MpaiMepoB.
Crarucruueckyio 06pab0oTKy AAHHbIX OCYIIECTBASAH
npu nomoru t-kputepus Crorozenra.

Pesyabrarpl nccaegoanna. Mcnoabsosanue meto-
Zla MOAEKYASIDHO-6HOAOTHYECKOTO aHaAH3a — MOAHMe-
Pa3HOH LIETHOH peaKklMH — B Pe:KHMe peaAbHOTO Bpe-
MEHHU M03BOASIET OTIPE/IEAUTb MUHUMAAbHbIE H3MeHEeHHsl
cuntesa MPHK, uto u 6bro onpeaersomum npu
BbIGOpE MeToZia Al U3MEPEHHH YPOBHSI SKCIIPECCHH
reno penentopos Kk opexcunam (OxR1 u OxR2)
B OPEKCHH-YYBCTBUTEAbHbIX HeHPOHAX MOCAE BBEAECHHs
anturena. | [pu MccaezoBaHME OTHOCHTEABHOTO YPOBHS
skcnpeccuu renos penentopoB Ox1 u Ox2 B pasauu-
ubix crpykrypax LJHC (B kaerkax rumoraramyca,
CPEeJIHEro MO3Ta, MPO/IOATOBATOT0 MO3Ta U TPY/HbIX Cer-
MeHTax CIHHHOrO Mosra) 4epes 2, 4 u 6 gacos mocae
BHYTPHBEHHOIO BBeJeHMs1 Hecerrtuueckor (25 Mkr/kr)
u cy6cenrruaeckoit (500 mxr/kr) 103 Aunonoaucaxapu-
Zla 110 CPaBHEHHIO C BBeZIEHHEeM (PU3HOAOTHYECKOTO pac-
TBOpA MOAYYEHbI CAEZYIOIIHE JaHHbIE.

I. Ixcnpeccus 2ena OxRI1.

1. Yepes 2 gaca nocae seegenus Al IC B necentuye-
ckoit (25 mxr/xr) unau cybeenruueckoit (500 mxr/kr)
Z103aX BO BCEX HCCAEJOBaHHbIX CTPYKTypax (rumortana-
MyC, CPeJHUH, TIPOJOATOBATbIA U CITHHHOM MO3T) H3Me-
nenuil yposHs akcnpeccuu rena OxR 1 ne nabarogarocn.

2. Yepes 4 uaca mocre mmbekumu AIIC (25
u 500 Mxr/kr) onpezeAeHO MOBbIIIEHHE YPOBHS IKCIIPEC-
cun rena OxR1 B kaeTkax cpeguero u cruuHOro Mosra
toabko mocae BeeZenus AIIC B zose 25 mkr/kr mo
CPaBHEHHIO C €€ YPOBHEM Yy 2KHBOTHBIX, KOTOPbIM BBOZH-

AM M30TOHHYECKHH pacTBOp HATpus XAopuza. B kaeTkax
TMITOTaAaMyca M TIPOJIOATOBATOrO MO3ra M3MEHEHHH YpOB-
us1 sxcrpeccun rena OxR1 we mabaroganrocs (puc. 1).

0,08
0,074 *
0,06+
0,05
0,04+
0,03

1l

0,02+
Mus. Pp | ATIC 25 |ATTC 500] Mus. Pp | AI'IC 25 |ATIC 500

0,015
MKr/Kr | Mkr/Kr MKr/Kr | MKr/Kr

Cpeauuii mosr Crmunoii Mosr

Puc. 1. Yposenpb sxcnpeccun rena perentopa k opekcuny 1 Trma
(OXR1) B otaerax cpeanero u crnuuHOro Mosra yepes 4 yaca mocae
suyTtpusentoro Beegenus A 1C (25 u 500 mkr/xr).

* Pasamuansa aocrosepnbt (p<0,05) 1o cpaBHeHHIO ¢ AaHHBIM TTOKa3aTeAEM

TOCAe BBeJIEHHST H30TOHHYECKOTO PAacTBOPA HATPHST XAOPHAA.

3. Uepes 6 uacos mocre segenus AIIC B obeux
Zo03ax He obHapy:keHo usmeHenuii yposus MPHK
OxR1 B kreTkax Hu B 0aHOM U3 OTZAEAOB MOS3Ta.

II. dxcnpeccus 2ena OxR2.

1. Yposenn sxcrpeccun rena OxR2 uepes 2 waca
nocae Begenus AIIC (25 mxr/xr u 500 mxr/xr) ue
M3MEHsIeTCS] HH B OJIHOM M3 HCCAEIOBAHHBIX CTPYKTYP
Mosra.

2. Yepes 4 uaca nocre umbekuuu AIIC (25
u 500 MKr/kr) onpezeAeHo cHUKEHHE YPOBHsI 9KCIIPEC-
cun rera OxR2 B kaetkax rumoraramyca u mosbime-
HHE — B KAeTKax cpezuero mosra nocae seeaenus Al IC
ToAbKO B z03e 25 Mmxr/xr. B kaerkax mpogoarosaroro
M CIIMHHOTO MO3Ta M3MEHEHHH YPOBHSI 9KCIIPECCHM TeHa
OxR2 nocre seezenna AI'IC ue onpezereno (puc. 2).

3. Uepes 6 yacos nocae seeaenus Al IC (25 mkr/kr
u 500 Mkr/kr) usmeHeHHil ypOBHsI 3KCIIPECCHH TeHa
OxR2 uu B oaHol HccAe0BaHHON CTPYKTYpe He 06Ha-
pyzKeHo.

Taxum obpasom, yepes 2 u 6 yacoB mocae BBeZeHHs
AIIC B cy6eenmuueckoit (500 mxr/kr) uau necerrruye-
ckoit (25 MKr/Kr) 03ax BO BCeX HCCA€/I0BAHHBIX CTPYKTY-
pax (rumotaramyc, cpeZiHHi, TPOJOArOBAaTbIN U CITMHHOH
Mo3r) usMeHeHHH ypoBHs akcrpeccun renos OxR1
u OxR2 we onpezereno. Yepes 4 uaca yposenb sxcrpec-
cun rena OxR1 B opexcHH-4yBCTBHTEABHBIX KAeTKax
CPEZIHEro M CIIMHHOTO MO3ra BO3PACTaeT, a MHTEHCHBHOCTD
akcripeccu reHa OxR2 B xaetkax cpeaunero mosra yse-
AvumnBaetcs Toabko nocae Beegenuss Al IC B mecerrruye-
ckoit zose (25 mxr/xr). B kaetkax rumoraramyca cHizke-
Hue unTeHcuBHocTH 3Kcripeccun rena OxR2 npowcxogur
nocre Beeaenus AIIC wnesaBucumo or npumensiemoit
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zosbl. Yepes 6 yacos nocae seezenust Al [C B 0benx zo03ax
usmenenui yposHs akcripeccuu renop OxR1 u OxR2 ue
obHapyzKeHo BO Bcex uccaezoanubix crpykrypax LIHC.

0,14
0,09 1
0,08 1
0,07 4
0,06 -
0,05 1
0,04
0,03 1
0,02 *

0 Y o W | [
0 T T T T T T 1
Mus. AIIC 25 AIC Mus. AIIC 25 ATIC
p-p  wmkr/kr 500 p-p  wmxr/xkr 500
MKT /KT

HH

=

MKT /KT

Puc. 2. Yposenb 3Kcrpeccuu reHa perenTopa K OpeKCHHy 2 THIa
(OxR2) B runoraramyce u cpeanem Mosre depes 4 yaca mocae BHyTpH-
sennoro Beegenus AIIC (25 u 500 mxr/kr).

* Pasamunsa aocrosepnnt (p<0,05) 1o cpaBHeHHIO ¢ AaHHBIM TTOKa3aTEAEM

TOCAe BBeJIHHST H30TOHHYECKOTO PACTBOPA HATPHST XAOPHZA.

B pesyabraTe mpoBeseHHbIX HCCAeZOBaHHH oOrpeze-
AEHA MHAMHKA U3MEHEHHH YPOBHSI SKCIIDECCHM T'€HOB
PELIENITOPOB K OPEKCHHY B OPEKCHH-YYBCTBUTEAbHBIX
KAETKaX PAasAHYHBIX OT/EAOB IIEHTPAABHOH HEPBHOH
CHCTeMbl B TIepBble HYachl TOCAE BBEJEHUs AHTHUTEHA.
Hau6oxee BbipaenHble U3MeHeHHs! YPOBHsI DKCIIpec-
CHH TeHOB PeLIeNTOPOB K OPEKCHHY OGHApy2KEHbI B CAY-
YasIxX alMAHKALMH aHTHTeHa MaAbIX /103,

O6cy:xaenne pesyapratos. CornacHo coBpeMeHHbIM
TIpe/ICTABACHHSIM Tlepe/iada CHTHAAQ B CHCTEME OpPEKCHH-
COZIEPKAIMX M OpPEKCHH-YyBCTBHTEABHbIX KAETOK OCy-
IECTBASIETCS] TIOCPE/CTBOM AKTHBALMU ZBYX PELENTOPOB
(OxR1u OxR2), auranzamu k KOTOpbIM SBASIOTCH OpeK-
cunbl A u B. K nacrosmemy Bpemenu noapo6uo uccaezo-
BaHbl MOAEKYASIPHO-OHOAOTHYECKHE ACTIEKTbI X AHTaH/L-
PEIIENITOPHBIX B3aMMOZIEHCTBHUH, ZETAABHO IPOAHANMBHPO-
BaHbl KAETOUHbIe 3P(QeKTbl ZekicTBust opekcuHoB A u B
Y BOBMOZKHbIE ITyTH aKTHBAaLUH OPEKCHH-YyBCTBUTEABHbIX
KAETOK, OCYIIECTBASIEMbIE Yepes CBsI3bIBaHHE OPEKCHHOB
¢ OxR1 u OxR2 [37, 38]. I'lokasano maruume Tpanc-
MeMOpaHHbIX PELIENITOPOB K OPEKCHHAM Ha KAETKaX CTPYK-
Typ TOAOBHOTO MO3ra, YAaCTBYIOIIMX B PETYAALIMH (PYHK-
UMH UMMYHHOH CHCTEMbI, a TaKKe OPraHOB, MPUHHMAIO-
IMX y4acTHe B (DOPMHPOBAHHH HMMYHHOTO OTBETa, a
MMEHHO Ha KAETKaX HaAlOYedYHHKOB, Modek (TOAbKO
OxR1), murosuznoi 2xenespl, rerkux (Toabko OxR2),
TeYeHH, CeAe3eHKH, a TaKe Ha CTBOAOBBIX KAETKax
(penorun CD34+) [16, 30, 39]. I 1pu eeaenun AIIC
TIPOUCXOJIMT aKTHBALUsI OPEKCHH-COJIEpKAIINX HEeHPOHOB,
OlLIeHeHHasl TI0 TIOSIBAEHHIO B HUX 6eaka c-Fos u mosbimre-
HHIO YPOBHS KCIIPeCCHH reHa mperpoopekcuna [ 17, 27].

Panee namu 66100 MOKa3aHO yYaCTHE OPEKCHH-COZEP-
»KallUX HeHPOHOB TMIIOTAAAMyCa B OTBETHBIX PEeaKLIHAX
mosra Ha Beegenre Al IC, Boipazkaromeecs B usmene-
HUM coziepzKaHMsl opekcuHa B Heriponax [41] u unren-
CHBHOCTH 9KCIIPECCHH reHa rpe-npoopekcuna. Ozguaxo
JaHHble O JHHAMHKE M3MEHEHHs JKCIIPDECCHH TeHOB
PELIENTOPOB K OPEKCHHY B KAETKAaX PasAHYHbIX OTAEAOB
MO3ra KaK IpH BBEJICHHH aHTHI€Ha, TaK M MPH TIpUMeHe -
HUH JPYyTHX BO3JEHCTBHH B AMTepaType MPaKTHYECKH
OTCYTCTBYIOT. B HacTosiieM HccAeZ0BaHHHM IOKa3aHo,
yTo yepes 4 uyaca nocae Beezenust AIIC B obenx zosax
unTeHcuBHOCTb 3Kcrpeccun renoB OxR1 u OxR2
B KAETKaxX THMIIOTaAaMyca 3HAUYMTEAbHO CHMXKEHa, TOTZa
KaK B KAETKAX CPEZHEro M CIIHHHOTO MO3Ta CyIeCTBEHHO
yBeanueHa. Yposenb akcrpeccur resa OxR1 u OxR2
nocae Beegenus NIIC ocraBarcs mpaxtuuecku 6es
usMeHeHHH yepe3 2 U O yacoB mocae BO3JEHCTBUS BO
BCeX MccaealyeMbIx cTpykTypax. | [oayuennbie sannbie He
TOABKO TMOATBEP2KAAIOT PESYAbTAThI paHee TPOBe/IeHHbIX
HCCAEIOBAHHH, CBH/IETEAbCTBYIOIIUX 06 y4aCTHH CHCTe-
Mbl OPEKCHH-COZIeP?KAIINX HEHPOHOB B peaKLHsX MO3ra
Ha BBeZIeHHe aHTHT'eHa, HO U IEMOHCTPHPYIOT Pa3AHYHYIO
CTelleHb BOCIIPHSTHSI KAETKAMH TOAOBHOTO M CITMHHOTO
Mosra MeauaTopoB — opekcuuoB A u B.

B nocaeanue roapr B AuTepatype copMHPOBaAOCH
MHEHHE O TOM, YTO OPEKCHH-COJep:Kallfe HeHpOHbI
THIIOTaAAMYyCa YYacCTBYIOT B KOHTPOAE aKTHBHOCTH CHM-
natuyeckoit HepsHoi cuctembl [38]. Conocrabaenue
ZaHHbIX 06 YpOBHE SKCIIPECCHH IeHa MPerpoOpeKCHHA
Y M3MEHEHHHU COZiepKaHHsl BHYTPHKAETOYHOTO OpEKCHHA
MOCA€ aMAMKAILMM aHTUTeHa C Pe3yAbTaTaMH JIaHHOH
paboThl, €MOHCTPHPYIOIIUMU H3MEHEHHe YPOBHS 9KC-
TIPEeCCHH TEHOB PEIeNTOPOB OPEKCHHA, CBH/ETEAbCTBY-
€T, YTO B OTBET Ha BBE/IEHHE aHTHUIeHa BO3HHKAeT Kac-
KaJ PeaKlHH, B KOTOPbIH BOBAEYEHBI OIpeAEAEHHbIE
IPYTIIbI OPEKCHH~CO/leprKaIluX HeHPOHOB THIIOTaAAMYyCa
M OPeKCHH-YyBCTBHUTEAbHbIX HEHpPOHOB pPa3AMYHbIX
otaeros [THC.

Brepsbie ycranosaennoe AIIC-unaynmposannoe
M3MeHeHHe JAMHAMHKH 3KCIIPECCHH TIPeripoOpeKCHHa
u peuenropoB OxR1 u OxR2 o6ycrorusaer Bozmozx-
HOCTb aKTHBAlIMHU MPOLecca B3aUMOJEHCTBHSI OPEKCHHOB,
CHHTe3HpPyeMbIX HeHPOHAMH TMIIOTaAAMY(Ca, C PeLeNTopa-
vu OxR1 u OxR2, pacroroxennpivu Ha Mem6panax
KAETOK THIIOTaAaMyca, CPEeJHEro Mosra, CIIMHHOTO MO3ra,
YTO, TIO-BUUMOMY, U3MEHsIeT aKTHBHOCTb 3THX KAETOK,
BOBAEKas HX B MPOLIECC PeaAH3allui PEeaKLMM Mo3sra Ha
AQHTUI'€HHOE BO3JEUCTBHE.

Yyactue opeKCHH-4yBCTBHTEAbHbIX HEHPOHOB 3THX
CTPYKTYp B MEXaHH3Max peaiu3allMi PeaKIMH Mosra Ha
AHTHreHHOE BO3ZEHCTBHE, MPOUCXOJAMT, B TOM HHCAE,
U B pesyAbTaTeé H3MEHEHHs] MHTEHCHBHOCTH AHTaHJ-
PELIENTTOPHBIX B3aUMO/IEHCTBHH.
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Caeayer mogdepkHyTb pasHOHANPABAEHHOCTb H3Me-
Henuil yposHs skcrpeccur rena OxR2 B kaetkax rumo-
TaAaMyca M Cpe/IHero Mosra 4yepes 4 yaca rmocae BHyTpH-
Beunoro Beeaenunst A 1C.

Takum o6pasom, M3MeHeHHe YPOBHSI SKCIIPECCHH
reHOB PElLeNTOPOB K OPEKCHHAM MPOHUCXOAUT B TepBble
Yachl TI0CA€ BBEJEHMS |-HE3aBHCHMOTO aHTHreHa —
AMIIOTIOAMCAXapUza, ¥ BbIPaKaeTcsl B MOBBIIIEHHH KOH-
nenrpauuu MPHK OxR1 u OxR2 B kaetkax cpeane-
ro mosra, u Toabko MPHK OxR1 B rpyanbix cermenTax
CIIMHHOTO Mo3ra. B kaeTkax rumortaramyca onpezereHo
CHM2KEHHe YPOBHs 3dKcIpeccuu reHa penenrtopa OxR2.

AIIC-unayuuposannoe usmMeHeHHe JUHAMHKH 3KC-
npeccun penenropos OxR1 u OxR2, npoaemoncrpu-
poBaHHOe B HacTosieH paboTe, MO3BOASET MOAAraTh,
YTO B TEPBble Yachbl MOCAe MOCTYIIAEHHsl aHTHUI€HOB,
B TOM YHCA€ HH(]EKLMOHHOH IPUPO/IbI, UBMEHSIETCSI CTe-
TeHb YYBCTBUTEABHOCTH KAETOK-MHINeHeH B rHIoTara-
Myce, CpeZlHeM M CITMHHOM MO3Te K JeHCTBHIO OpPeKCH-
HOB, CHUHTe3HPYeMbIX HeHpOHaMH THIIOTaAaMyca, HTO
MOAMEPKUBAET BaxKHOCTb BOBAEYEHUSI CHCTEMbI OpEK-
CHH-COZIep?KaIIUX M OpPEKCHH-IyBCTBHUTEABHbIX HeHpo-
HOB B MEXaHM3Mbl peaAU3allMi PeaKIIMH MO3ra Ha aHTH-
reHHOe BO3/IeHCTBHE.
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[Ipoeaen perpocrexTuBHbIil anaAus yacTotbl BbisiBAeHHs BUY-undexuuy, cuguanca u y6epkyresa 8 2013 roay cpeau tpyaosbix
MHTPAHTOB, OGPATHBIIMXCS 32 MEJHULIMHCKMM OCBH/ETeAbCTBOBaHHEM B «Eaunbrit megumunckuii nentp» B Cankr-Iletep6ypre. B
YHCAO AMI, TIPOLIEANIMX MEJHMIMHCKOE OCBHZETEAbCTBOBaHHe, BOLIAM TpakzaHe Ys6ekucTaHa, lazukucrana, Kuprusum,
Asepbaiigzxana, Apmennn, Yrpaunbt, Moazosbr, Autebt u Beropycenn. O61muii nokasateab yactors! BbisaBaenusa BHY -ungexuuu
Cpey TPYAOBbIX MUTPAHTOB, TIPOIIEAIINX MeHIIMHCKOe ocBHAeTeAbcTBoBanMe, cocTaBasteT 171,1 ma 100 Thic. DtoT nokasarerb B
5 pas sbuue, yem cpezau 2xutereii Canxr-I lerep6ypra, rae sa 2008-2012 cpeanss yacrora nocureabcrsa BUY cocrasura 34,7
ma 100 tbic. maceremus. Hamboabmme mnoxasarern ormewarorcss y murpantoB us Asepbaiizana, MoazoBbl u Ykpausbl.
Haumenbmas gacrora Berpeyaemoctn BMY — cpeau murpanTos us Ya6exucrana, Tagzxuxucrana u Kuprusum. [ Toayuennbie noka-
3aTEeAH YaCTOTbI CH(PUAKCA M TyOEpKyAe3a TaK:Ke CBHAETEABCTBYIOT O BbICOKOH MX PacIpOCTPAHEHHOCTH CPEM HCCAGZYEMOH TIOMyAsI-
uun. Hanboabimas gacrora Tyb6epkyaesa oTMedaeTcs cpezu MurpanToB us Asep6aiiaiana, Kuprusuu u Yxpauubt. Han6oaee Bbico-
Kasi BCTPEYaeMOCTb CH(PUAMCA OTMEUAIOTCS Y TPy/OBbIX MUrpaHToB u3 Asepbaiiszkana, Kuprusuu u Moazosbr.

Karouerbie croBa: connarbHO-3HAUMMbIE HHQEKLMH, TpyAoBble MurpanTbl, BIY-undexips.

The study was aimed at a retrospective analysis of the frequency detection of HIV infection, syphilis and tuberculosis in 2013
among migrant workers seeking for medical examination in the Unified Medical Center in St. Petersburg. Number of people who
was examined by a doctor included citizens of Uzbekistan, Tajikistan, Kyrgyzstan, Armenia, Azerbaijan, Ukraine, Moldova,
Lithuania and Belarus. Total prevalence of HIV infection among migrant workers passed a medical examination is 171,1 per
100000. This rate is 5 times higher than the average value among the inhabitants of St. Petersburg for 2008-2012, where HIV -
infected were 34,7 per 100 thousand of the population. The highest levels of HIV -infected migrants show migrants from
Azerbaijan, Moldova and Ukraine. The lowest values of the incidence of HIV infection are among migrants from Uzbekistan,
Tajikistan and Kyrgyzstan. The highest levels of tuberculosis show migrants from Azerbaijan, Kyrgyzstan and Ukraine. Migrants
from Azerbaijan, Kyrgyzstan and Moldova have the highest prevalence of syphilis.

Key words: Socially Significant Infections, migrant workers, HIV infection.

Beeaenune. B macrosiee Bpems exeroano B measix  uerosek, lepmamus — 9,8 mam weromex [1, 2].
TepeceAeHHs] M TMOMCKa paboThl IpaHHIbI rocyaapcts — lsBecTHo, 4To MHUrpamuu croco6CTBYIOT BOHHbI, KOH-
nepecekator 6oree yeM 200 MMAAMOHOB YeAOBeK, T. €. (DAMKTbBI, pPerHOHaAbHble SKOHOMMYECKHME KPH3HCHI,

3,1% ot obmieit uncaenHoct HaceAenus. VlurpanTbi,
SBASASICh Ba2KHbIM HCTOYHHKOM 9KOHOMHYECKOTO Pa3BH-
THS, COCTAaBASIIOT 3HAYHTEABHYIO H PACTYILYIO JOAIO
HaceAeHHs1. J\MzepaMu MO MPHEMY MHTIDAHTOB SBASIOT-

cst CLLIA — 45,8 mau ueroBek, Poccuss — 11,2 man

skoAoruyeckue karactpodol. OHaKO OCHOBHBIM MOTH -
BOM K TPYZIOBOH MUTPALIMU OCTAETCSI CTPEMAEHHE K yBe-
AMYEHHIO AMYHBIX SKOHOMHYECKHX BO3MOKHOCTEH BHE
3aBHCHMOCTH OT IIOAMTHYECKOH H SKOHOMHYECKOH
CUTYaLMH B CTPAHe [TOCTOSIHHOTO MPOKUBAHHUsI, [I03TOMY
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TPYAOBbIX MHTPAHTOB HE CAEAYeT IOAHOCTbIO OTOM-
JEeCTBAATD C BbIHYKEHHbIMH GeKeHIIaMM, B OTHOIIe-
HHUH KOTOPbIX BO MHOTHX CTpaHaX CO3ZAIOTCS IpedepeH-
uuu. [ Ipu 3ToM BHe 3aBHCHMOCTH OT MPHYHH MHUTpaLIHH
COCTOSIHHE 37I0pOBbsl MHTPAHTOB TPEZCTaBASET OIpeze-
AEHHYIO PO6AEMy ZAS IPHHHMAIOIIHX CTPaH.

Lleabto nacrosiero uccaezoBanus IBAAAOCH U3y4e-
uue pacnpoctpanesHocty BY-undexuun, Ty6epky-
Ae3a M CHUAUCA cpeau TpyaoBbix MurpanTos B CaHkT-
[ lerep6ypre 8 2013 r.

Hccrenosanue nposoguroch B paMKax IMpoeKTa
Ne 13-04-91456 «Msyuenne 6nocoumarbubx pakro-
pos prcka BUY-ungexuuu cpeau tpyaosbix Murpantos
C TIPUMEHEHHEM MHOTOYPOBHEBBIX METOZOB OIICHKH,
BKAIOYas METO/L CAY4ai-KOHTPOAD, U €€ TIPO(HAAKTHKAY .

Marepuaant u meroanr uccaeaoranusi. | lposezen
PETPOCIIEKTUBHDbIH aHAAM3 YacTOTbl BbisiBAeHus BY-
uHpexuun, cuduruca u Tybepkyresa B 2013 roay
CpeaM TPYAOBbIX MHTPAHTOB, OOPAIAIOIIHXCS 33 MEZH-
LMHCKHM OCBHJeTeAbcTBoBaHHeM B «Eaumbiii mezau-
uunckui nentp» B Canxr-Ilerepbypre. B uncao aum,
TIPOIIeANIINX MeAMIMHCKOE OCBHETEAbCTBOBAHHE, BXO-
AMAM  TpazkaaHe YsbGekucTaHa, laJsKHKHCTaHa,
Kuprusuu, Asepbaitaxana, Apmenun, Ykpaussi,
Monazosbi, Autebr u Berapycu.

Pesyabrarpl u ux obcy:xaenne. B nocreanue rogpr
MaccoBasi TPYZOBask MUTPALIMSl BAMSIET HA CaHMTapHO-
3ITH/IEMHOAOTHYECKOE  OAAromoAyYHe — HaCeAeHHsi
Poccuiickoit Megepanyu. [lo ganapim Mezeparbroit
MUTPAllMOHHOR CAy2k6bI, Ha TeppuTopun Poccuiickoi
Megepanun naxoaarcs 10,2 man uHOCTpaHHBIX Tpazk-
JaH, B TOM YHMCAe rpaxzaHe Ysbexucrana (23%),
Yxpaunbt (13,3%) u Tazxuxucrana (6oree 10%).
XapakTepHOll 4epTOH TPYAOBOH MHUIpALMH SIBASETCS
3HAYUTEAbHOE KOAHYECTBO MHIPAHTOB C HEYPETyAHPO-
BaHHDbIM CTaTyCOM HAHM paboTalolux 6e3 paspentTeAn-
ubix gokymentoB. 3a nepuog 2007-2013 rr. npomau
MeZMIMHCKOE OCBH/IeTeAbcTBOBaHHe 6Goree 7,4 MaH
unocrpannbix rpaxzad. Cymmapno BbisiBaeno 56 206
6OAbHBIX HH(PEKIHOHHbIMH 3a60AeBaHHUAMH, B TOM
uncae BUY-ungummpopanneix — 11358 (20,2%),
60abHbIX Ty6epkyresom — 20881 (37,2%), 60abHbIX
MHQEKUMAMH, TepeflalolIUMHCS  TIOAOBbIM  IIyTeM
(MTIIIIIT),— 23967 ugenosex (42,6%). B 2013 r.
sapeructpuposanbl 2909 cayyaes 3aboreBanus apyru-
MU HH(QEKIIUIMU, B TOM YUCAE OPIOMIHbIM THPOM, OCT-
PbIMH KHIIIEYHBIMM HH(EKIMAMU PAa3SAMYHOH STHOAOTHH,
CBSI3aHHBIMH C YCAOBMsIMH pasmenenus [ 3].

B Cauxr-Ilerep6ypre B nepuog ¢ 1990 no 2009 rr.
Hau6OAbINasi HH(EKIMOHHAsE 3a60AeBaeMOCTb OTMeva-
Aach y TIPHe3KUX TpazkJaH M3 |aJ:KHKHMCTaHa
u Ys6ekucrana. Hauboabmyio smuzemuororuyeckyro
Yyrpo3y JAAS MerarmoAHca TPeACTABASAH MHTPAHTbI

C BbICOKOKOHTarHo3HbIMU 3a60A€BaHUAMH: aKTHBHOH
(PopMOH TybepKyAesa, MPOTPEeCCUPYIONIMMH CTaAHsAMH
BHY-ungexuun u 6prommbiv tugom [4].

Peanusanus MPHOPUTETHOTO HALMOHAABHOTO IIPO-
€KTa B cjpepe 34paBOOXPAHEHHs], BAKLIMHOIIPO(MPUAAKTH~
Ka HaceAreHMs, a Takxke obecredeHHe 6€30I1acCHOCTH
cpezibl 06UTaHHsI YEAOBEKa TI03BOAHAH YMEHbIIUTb YPO-
BeHb HH(EKIMOHHbIX M MacCOBbIX HEHH(EKIHMOHHBIX
saboreBanuii B Poccun. Ognako 3HauuTeAbHast yacTb
MHIPAHTOB OCTAeTCsl BHE MPOPUAAKTHYECKUX [IPOTPaMM
rocyzapcTBa, I03TOMY AAsl 60Aee TOAHOH CTAOUAHU3ALUU
SIU/IEMUOAOTMIECKOH OOCTAHOBKH TPEGYETCsl BKAIOYE-
HHE MUTPAHTOB B OOIIYI0 CHCTEMY INPOPUAAKTHKA
uHpekmi [5].

Bo muorux rocyzapcrBax HCIOAb3YIOTCSI pasAHuHbIE
METOZIbl U TIOAXOAbI K OLEHKE COCTOSHHS 3710POBbsl MUI-
PAHTOB /0 M TIOCAE TIPUODBITHSI, OJIHAKO HE CYIeCTBYeT
MezKZIlyHapOZIHOTO KOHCeHCyca o AydmeM nozxoze [6-9].
[ Ipotesypb! ckpuHMHra BHOBb MPUOGBIBIIMX PETAAMEHTH-
pytorcs no-pasuomy. Mcnanus, mae Meaumuckoe o6cay-
»KMBaHMe ZIOCTYITHO 6e3 yueTa HMMHUIPALMOHHOTO CTaTyca
HAM TIAATEKeCrIOCOOHOCTH, pa3paboTaHbl /leTaAbHbIE,
KOHKpeTHble perroHaAbHble potokoab! [ 10]. B Kanagze,
Beauko6puranuu, CILIA paspa6oranbr mpoTokoAb
obcaezioBaHUs, OObEM KOTOPBIX IIHPOKO BapbHUPYET.
M=uorue 10KAaZBI O COCTOSHUM HUHQEKLMOHHOH 3a60Ae-
BAEMOCTH COCPEIOTOYEHbI Ha HEOGOABIIMX TpyTITax MHMI-
PAaHTOB, YTO CO3/AET TPYAHOCTH B CPABHEHMHM MH(OPMa-
MK MAK ee SKCTparoAsuuy Ha apyrue rpymobr [11, 12].

B Espone, necmorpss Ha HusKylo 3a60AeBaeMOCTb
U AeTaAbHOCTb OT MH(EKLIHOHHbIX 3a60AeBaHMH
MHUTPAlIMOHHBIH MOTOK CO3/1a€T PUCK HUMIIOPTUPOBAHUS
HUH(PEKLIUH.

Haumm uccregoBanuss mo ouenxe uacrorr BAY-
uHpeKuuH cpeau TpyAoBbix MmurpantoB B (Caukr-
[ lerep6ypre npeacraBaennr B Taba. 1.

[IpoBesennbiii anarMs MO3BOAMA yCTaHOBMTb, HYTO
npobaema pacnpocrpanesHocty BUY -undexuun cpean
TPYZOBBIX MHUTPAHTOB SIBASIETCS] YPE3BbIMAHHO aKTyaAb-
noit. O6muii nokasateAb yactoThl BbisiBAenusi BIY-
MH(EKLIMH CPeAH TPYAOBbIX MHIPAHTOB, MPOMIEZIIMX
MeJHMILIMHCKOe OCBH/eTeAbCTBOBaHMe, coctaBaser 171,1
na 100 Toic. (95% zoBepuTeAbHDBIH HHTEPBAA).

ITOT NMoKasaTeAb B D pas BblIlle, YeM CPeAM KHTeAeH
Caunkr-I Ierepbypra, rae za 2008-2012 rr. cpeanee
snavyenne HocureabctBa BMY cocraBuro 34,7 na 100
Thic. HacereHusi. /laHHOE O6CTOATEABCTBO MO3BOASIET
paccMaTpHUBaTh TPYZAOBYIO MUTPALMIO KaK MOIIHbIH (DaK-
TOpP, BHOCSIILIMH CyIIECTBEHHBIH BKAA/L B 3IHAEMUYECKHH
npouecc BHY-unpexuun B Canxr-Ilerepbypre
u B ueroM B Poccun. Tpyzaosble mMurpantbl npeacras-
ASIIOT COGOH aKTUBHYIO BO3PACTHYIO IPYIITy HAaCEAEHHMs,
nosToMy Bbicokas 3aboieBaeMoctb BUY-ungeximeit
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CpeaM HHUX CO3ZAeT CYIIECTBEHHYIO YTPO3y pacrpoCcTpa-
HEHMs 3Toro 3aboAeBaHHsA cpefu HaceeHHs Poccum.

Hau6oabmme nokasarean yacrorsr BUY ormeuarores
y murpanTtoB us Asep6aiizxxana, Moazosbr u Ykpaunbr,
HalMeHbIlIle — CpPeJAHd MHTPAHTOB U3 Y36eKHCTaHa,
Tazxuxucrana u Kuprusuu.

Hamm mccaegoBanus 1o BbIIBAEHHIO TyGepKyAe3HOR
MHQEKIMH y TPYAOBbIX MMIPAHTOB IPeACTaBAEHbI
B TabA. 2.

Kax Buzno us Tabau1pbI, 06111 TT0Ka3aTeAb YaCTOTDI
BbIABAGHHS TYOepKyAe3HOH MH(EKIHH CPeay TPYAOBbIX
MHTPAHTOB, HPOIIEIIHX MEHUIMHCKOE OCBH/IETEAbCTBO-

Ta6auna 1

CTaTHCTl/l'-leCKl/le JAAaHHDIE O BIIEPBDbI€ BbIABA€HHDIX CAYyYaAX Bl/Iq CpeaH TPYAOBbIX MUI'PAHTOB, OGCJ\CI.IOBaHHbIX
B «EI.I,P[HOM MEJHLUHHCKOM LEHTPE» B 2013 IT.

Ne n/n Crpana npu6bbitus Kox-Bo 06cresoannbix Koxa-so BUY -ungunuposannbix (95% AOB:?:XJS\(:J::II;HHWPBM)

1 Asepbaiizzan 3000 13 433,3 (230,9—-739,9)
2 Apmenus 3610 10 277,1(132,9-508,8)
3 Kuprusus 8965 14 156,1 (85,4—261,9)
4 Moazosa 8000 28 350,0 (232,7—505,5)
5 Taaxuxucran 39 949 61 152,7 (116,8—196,1)
6 Y36exucran 16 3161 234 143,4 (125,6—163,0)
7 Yxkpauna 15 783 55 348,5 (262,6—453,4)
8 Berapych 32 — 0

9 Autsa 111 — 0

Bcero 242 611 415 171,1 (155—188,3)

B nocaeanue roapr pocty 3aboaeBaeMocTH Ty6epKyAe-
30M B MHpe CIOCOGCTBYIOT HeOGAAroMOAydHas SITHAEMHO-
Aoruueckast o6cranoBka o BMY, a takexe mHozxecTBeH-

Banue, cocraBrsier 536,3 wa 100 toic. Hau6orbime
TIOKa3aTeAM YaCTOThl OTMEYAIOTCsl CPeAHM MHIPAHTOB M3
Asepbaiiazkana, Kuprusun u Ykpaunbr.

Ta6aunma 2

Cratucrnueckue ganuble 0 BIePBbIe BbIIBAGHHBIX CAYYasix TybepKyaesa cpeu TPYAOBbIX MHIPAHTOR,
o6caegorannnix B «Eaunom meaununckom uenrpe» 8 2013 rr.

Ne n/n Crpana npu6bbitus Kox-Bo 06caezoBannbix Koa-Bo cayuaes Ty6epkyaesa (95% Aogiijg\(i;::;m[mpm]\)
1 Asepbaiigxan 3000 29 966,7 (648,3—1385,4)
2 Apmens 3610 10 2771 (132,9-508.8)
3 Kuprusus 8965 85 948,1 (758—-1171,1)
4 Moazosa 8000 53 662,5 (496,6—865,7)
5 Tazaxukucran 39 949 258 645,8 (570,8—728)
6 Y36exucran 163 161 752 460,9 (428,9—-494,6)
7 Yxpauna 15 783 114 722,3 (596,2—867,1)
8 Aursa 11 — —

Bcero 2426579 1301 536,3 (507,8—566)
Has AeKapCTBEeHHasl YCTOMYMBOCTb MHMKOGaKTepuH Ty6ep- Brbicokas pacnpocrpaHeHHOCTD  Ty6epKyAe3HOH

Kyresa. actas cMeHa MecTa rKMTEAbCTBA, S3bIKOBbIH
6apbep, cTpeMAEHHE YKAOHHTbCS OT KOHTAKTOB C IIpesCcTa-
BUTEASIMH  O(DULIMAABHBIX BAACTEH CO3/AIOT CEPbE3HBIE
TIPETISITCTBYSL IASI TIPOBE/IEHHsI B OTHOLIEHHH JIAHHOU TPYTI-
TIbI IPOQPHUAAKTHYECKUX MEPOTIPHSTUH, IIPHUHATHIX B HAIIEH
CTpaHe: PEBaKIMHALIMK JIeTeH M TIOAPOCTKOB, Ae3UH(EK-
LMK OYara Ty6epKYAe3HOH MH(EKIIMH, 0OGCAeZIOBAHHSI AHII,
HaXOZUBILHUXCS B KOHTaKTe ¢ 3a00AEBIIHM TYOEpPKYyAE30M.

HUHQEKIMH CPEeAU TPYAOBBIX MUTPAHTOB IPE/CTABASIET
BBICOKYIO 3IHIEMHOAOTHYECKYIO OIACHOCTDb JIASL YKUTE-
reit Cankr-I lerep6ypra.

Cuduruc npeacraBasger coboit TobarbHYIO TIpobAe-
My 3ApaBoOXpaHeHHsi. B Mupe exkeroano MHQULHPYIOT-
ca 12 man geroBek. DTo MHPEKIMOHHOE 3a60AeBaHHE
pacnipoctpaneno B Agpuke, Asun u IO:xnoi Amepuxe.
EBponelickuil 11eHTp MO KOHTPOAIO M TPO(PUAAKTHKE
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saboaeBanuit (ECDC) coobrun, uro obiee urcao cay-
YaeB CH(PUAHCA CYIIECTBEHHO BO3POCAO B GOABIIMHCTBE
crpan anazauoit Esponbr B mepuoa mexay 1998
u 2007 r., B ocaoBHOM cpeau myzxuun [ 13]. B mocaea-
HHE TOZbl GOABIIMHCTBO 3apErHCTPHPOBAHHBIX CAyYaeB
cuduanca 6biau casanbl ¢ BUY-ungexupeii [ 14, 15].
OrcyTcTBre cembu, HOBasi cpesia, B KOTOPYIO MOMAZAOT
MHTPaHTbI, TIPHBOJAT K H3MEHEHHsIM CTEPEOTHIIOB TOBe-
aenusi. 3aboaeaemocts MIITITIIT cpeau murpantos
B 2007 r. npesbicua obmepoccuiickuii B 3,5 pasa [ 16,
17]. B Poccun, kak ykasaHo B rocyapCTBEHHOM JIOKA@-
ae Pocnorpebuazsopa [3], cpean 56 206 6orbHbIX

4aloTCA y TPYAOBbIX MMrpaHToB H3 AsepbaiizxaHna,
Kuprusun u Moazosb.

Boisoapi. [ [poseaennoe 8 Cauxr-I lerep6ypre uccae-
ZIOBaHHUe TI0Ka3aA0 BBICOKYIO paCTpOCTPAHEHHOCTb COLIH-
aAbHO-3HAYUMbIX HH(EKLMOHHbIX 3a60AeBaHHH CpeaH
TPYAOBBIX MHIPaHTOB, ocobenHo u3 Asepbaiizxxana,
Kupruszmu, Moagosbr u Ykpaunni.

A5t yAydIIeHMs 370pOBbSl MUTPAHTOB H CZlePAKMBaHHs
pPacIIPOCTPaHEHHsI STUX 3a00AEBaHHH HEOOXOAMMO I1PO-
BeZieHHe MEPOTIPUSTHH, CBOASAIIMX K MUHUMYMY OTpHIIA-
TeAbHbIE TTOCAeJCTBHUA Npolecca Murpauui. Heobxoaumo
THIOAyYeHHe 06beKTHBHOM HH(POPMALIMH O COCTOSHHH 370~

Ta6bauna 3

CTaTHCTH‘-leCKHe JAAaHHDIE€ O BIIEPBDbIE€ BBISIBA€HHDBIX CAYYaAAX Cﬂq)ﬂJ\HCEl cpean TPYAOBbIX MHTPDAHTOB,

OGCJ\eI.l,OBaHHle B «EI[P[HOM MEJHLUHHCKOM LEHTPE» B 2013 IT.

Nen/m Crpana npubbitus Kox-Bo 06cregoannbix Koa-Bo cayuaes cuguanca (95% AOB:i’jg\(i:::;HHTCPBM)
1 Aszepbaiigxan 3000 36 1200,0 (841,9—-1657,5)
2 Apmenus 3610 18 498,6 (295,8—786,9)
3 Kuprusus 8965 106 1182,4 (969,0—1428,3)
4 Moazosa 8000 109 1362,5 (1120,1—1641,3)
5 Taaxuxucran 39 949 288 720,9 (640,3—808,8)
6 Y36exucran 163 161 1208 740,4 (699,3—-783,2)
7 Yxkpauna 15 783 130 823,7 (688,6—977,3)

Bcero 242 468 1895 781,5 (747,1—-817,2)

MH(QEKIIHOHHbIMH 3a60AeBaHHAMU MUIPAHTOB BbIBAEHO
2179 (35%) 60abupix UTITIIT.

Hamu wmccaezoBanua mo BbIABAEHMIO CH(HAMCA
Y TPYAOBbIX MMTPAHTOB TIPEJCTaBAEHbI B TabA. 3.

O6mmuii mokasaTeAb 4aCTOThI BbIABAEHHS CH(IMAMCA
CpeaM TPYZOBbIX MUIPAHTOB, MPOMIEAITHX MEJHIIMHCKOE
ocBuzereabcTBoBanue, cocraBaster 781,5 na 100 Toic.
Hau6oaree BbicokMe mokasaTeAM BCTpe4aeMOCTH OTMe-

POBbsI MUTPAHTOB, TIPOBE/IEHHE MOHUTOPUHIOB, CTUMYAH -
pPOBaHUE COTPYAHMYECTBA MEXK/Y 3aHHTepeCOBAHHBIMH
BEZIOMCTBaMH, IIPOBEJIEHHE COOTBETCTBYIOIIMX HAyIHbIX
uccAezoBaHui. IpebyeTcss co3zaTh MHOTOYPOBHEBBIH
MOAX0/, K OLEHKE 3//0pOBbsl TPYAOBbIX MUIPAHTOB, y4H-
THIBAIOIIMH BAMsIHHE PA3AHYHBIX COLIMOKYABTYPHDIX,
PEAUTHO3HDBIX U MOBEIEHYECKUX OCOGEHHOCTEN, CAOKUB-
IIMXCs B Pa3HbIX CTPaHaX.
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IOBH/(IEHN

K FOBUAEIO EAEHBI AHAPEEBHBI KOPHEBOM

5 aexabpsi 2014 roza yyeHoMy ¢ MHPOBbIM HMeHeM,
OZIHOMY M3 OCHOBaTeAedl HUMMYHO(DHSHOAOTHH, 3aCAy-
xkeHHOMy Jesrenro Hayku Poccuiickoit Degeparyu,
akagemuky PAH, nmpogeccopy Enenme Amnapeenne
Kopuesoit ncrioannroch 85 aer.

E. A. Kopuesa okonunaa 1-it Aenunrpazckuii mezu-
umHckui uHetutyT wm. akagemuka K. Tl I'lasrosa
B 1953 roay, a sarem acrimpanTypy Ha Kadezpe Hop-
MaAbHOH (PUBHOAOTHHU ITOTO 2K€ MHCTHTYTa. Fle HayuHbiM
PYKOBOZMTEAEM M YYUTeAeM ObIA BbIZAIOIIHHCS y4eHbIH-
¢usuoror akazemuk /l. A. Buprokos, Hayuusnmit MHo-
roMy, B TOM YHCAE CAMOCTOSITEABHOCTH, CTPEMAEHHIO K
mMpoTe BUzAeHUs ¥ uHTerpaiuy gaxkroB. OH moKAOHAACA
«ero BeamuyectBy (Dakry», uTo u mepezan ydueHuKaM.

C 1956 roaa nayunas aestreabnocts E.. A. Kopresoit
cessana ¢ Mucruryrom skcrnepuMentaibHOl MeguLIMHDL.
3aec E. A. Kopuesa nawara cBou, craBmme Terepb
KAACCHYECKHUMH, HCCAEIOBAHHS B OOGAACTH (DMBHOAOTHH
HUMMYHHOH cHcTeMbl. 1o 6bIA BrlepBble IOCTaBAEH
¥ HICCA€ZIOBaH BOTIPOC O 3HAYEHHH OTPEeAEHHBIX CTPYKTYP
MO3ra B PETyASUMH (DYHKIHH HMMYHHOH CHCTEMbI
M OTKPbITO HOBOE CBOKCTBO 3a[HETO TMIIOTAAAMHYECKOTO
TIOASI TIDH €0 TIOBPEXK/IEHHUH YTHETaTb, a TIpH paszpazke-
HHM — CTHMYAHPOBATb IPOIECC 06Pa3OBAHMsI aHTHTEA.
[ Toayuennnie E. A. Kopuesoit zannbie 6biau npusHaHbI
OTKPBITHEM H BHECEHBI | OCKOMHTETOM IO ZIeAaM OTKPbITHI
u usobperenuit B locyzapcreennbiit peectp mog Ne 69.

['o pesyabraram atux uccaegosanuii E. A. Kopuesoit
Oblra paspaboTaHa KOHIEMIIMSI OPraHU3allMd MHOTOYPOB-

HEBOU CHCTEMbI HEHPOIYMOPAAbHOU PETYASILIMH UMMYHO-
AOTHYECKHX TPOLIECCOB B LIEAOCTHOM OpraHH3Me, KOTopast
A€rAa B OCHOBY HOBOH, IEPCIIEKTMBHOM HAy4HOM /HC-
LMIAMHBI — HMMYHO(MH3HOAOTHH (IICHXOHEHPOUMMYHO-
AOTHH).

B pommeamein 8 CILIA B 1986 roay xuure
«OcHoBaTeAH NCHXOHEHPOUMMYHOAOTHH» TpPH3HAHA
npuopuTeTHOCTb HccaezoBanuil E.. A. Kopresoii B aToit
06AacTH, U OHa Ha3BaHA OJJHUM H3 OCHOBOIIOAOZKHHMKOB
STOH AMCLMITAMHDI.

B 1986 roay E.. A. Kopuesa 6bira nsbpana ureHoM-
xoppecnongenTom, a B 1997 rogy — aeficTBuTeAbHBIM
yreHoM Poccuiickod aKkaZeMuM MeAMIMHCKHX Hayk.

E. A. Kopuea Bxoaut B uncAo ocHOBaTeAeH MexK Ty -
HapOJHbIX HayyHbIX obmectB no Heipoummyno-
moayasauuu (ISNIM) u I'lcuxonelipoummynororuu
(PNI), us6upanraco sune-npesugentom ISNIM u ure-
Hom npesuauyma PN, [ Jouetnbim aupexropom Monza
o I Icuxoneitpoummynororun (CLLIA).

E. A. Kopuesa sBAsercs kpynmHbIM opraHHsaTtopom
Hayku B Hamel ctpane. OHa McroAHsiAA 06sI3aHHOCTH
samectuters mpeaceaaterss Hayunoro Cosera AMH
CCCP 1o ¢usuororuu yeroBeKa, SBASAACH 3aMECTHTe-
Aem npeaceaateas Hayunoro Cosera AH CCCP no
MPUKAAZHOH (DUSHOAOTHH YeAOBeKa, MpejcefaTeAeM
xomuccuu «Mimmynogusuonorus» npu Hayunom Cosere
PAMH no skcriepumeHTaAbHOR M TIPUKAAZHOH (PU3HO-
roruu. B 2004 roay sa Bbigaronuecs sacayru B o6AacT
HCCA€/IOBaHHsl B3aUMOJEHCTBUSL HEHPOIH/I0KPUHHOH
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¥ MIMMYHHOH CHCTeM OpraHH3Ma, paboTy 10 OpraHU3aIHH
u nonyaspusauuu Hayku E. A. Kopuesa marpazaena
sootoi Meaabio | [pesuanyma Beepoccuiickoro nayuno-
ro 06111eCTBA MIMMYHOAOTOB.

E. A. Kopuesa cymera o6beuHUTD yueHbIX, paboTaro-
IMX B 06AACTM MMMYHO(HBHOAOTHH: TIOZ, €€ PyKOBOZ-
CTBOM TIPOBEZIEHO TIAITb BcecorosHbIX CHMIO3HYMOB IO
npobAeMe B3aUMOZIEUCTBUS HEPBHON U UMMYHHOH CHCTEM,
Poccuiicko-Amepukanckue paboure copemanusi B Can-
Mpannucko (1990) u Cauxr-Ilerepbypre (1991),
Me:xaynapognass xoudepenuusi  «Helipoummyunbie
B3aMMoZIeHCTBHsA U OKpyzKaromas cpeza» (1995), yernr-
pe Mexaynapoanbix cumnosuyma «Bsaumozelictsue
HEPBHOM M HMMMYHHOH CHCTEM B HOPME M IaTOAOTHH»
(2007-2013 rr.) cosmectro ¢ Mucturytom neiipobro-
roruu Maxca [ Iranka (Iepmanus).

B rteyenne muorux aer E. A. Kopuepa 6bira urenom
PeKOANETHH  Me/yHapOZHbIX :KypHaioB «Brain,
Behavior and Immunity» u «Neuroimmunomodulation».
B macrosuee Bpemsi oHa BXOZUT B COCTaB PEAKOAAETHH
MezKyHapoaHoro KypHara «Advances in Neuroimmune
Biology», :xypraros «I latorenes», «[Jutoxuubr u Boc-
narenue», «Meauuuackuii akazemMuHuecKuB 2KypHaA»,
«tRypHar ummynONOTHH» .

E. A. KopueBa axTuBHO 3aHMMaeTcsi megaroruye-
CKOH zesiTeAbHOCTbIO. Briepsbie B ctpane B 1987 rozy
OHA HayaAa YUTATb KYPC AEKLUH [0 HEUPOUMMYHOMOZY-
asuuu B Nenunrpazckom (B Hacrosimiee Bpemst —
Canxr-I lerepbyprckom) rocyaapcreenHoM yuuBepcH-
tete. B 1993 roay noa ee peaaximeii Bbumao mepsoe
B MHpe pPYKOBOACTBO N0 uMmMmyHodusuororun (A.:
Hayxa). B nacrosmee spems E. A. Kopuesa — npo-

(peccop Kapeapbl MATOPHU3HOAOTHH MEAULHHCKOTO

¢paxyabreta CII6IY. Ona sBaserca aBTopom 6oaee
400 mayunbIx paboT, BKAIOYasi / MOHOrpagMil.

E. A. Kopuesoii coszana kpynHas Hay4yHast IIKOAQ —
noarotopaenbl 12 aoxropos u 6oree 30 kamamzaros
HayK.

st nayunbix uceaegosanuit .. A. Kopresoii mocaea-
HUX AeT XapaKTepPHO YTAYOAEHHOE H3y4YeHHe KAETOYHO-
MOAEKYASIDHBIX MEXaHH3MOB PETYASIIMH, HapylIeHHH
M KOPPEKIMH BalMTHbIX (PYHKLUMH OpraHusMa yxe Ha
PEIIENTOPHO-CUTHAABHOM U FeHETHECKOM YPOBHE PEeanH-
3alUK HeAPOMMMYHHbIX B3auMozeicTBui. Kpynueinmimu
JIOCTHKEHHSIMU CTaAH OTKPBITHE CITELM(UIHOCTH aATO-
purmoB passutust oteeta kKaetok [ IHC na BBesenue kon-
KPETHbIX aHTHUTEHOB M pa3paboTKa HOBBIX METOZOB MPO-
THO3HMPOBAHHS Pa3BHTHs 3a60AeBaHMH, BbI3BAHHbIX Hapy-
IlIeHHeM HeHPOUMMYHHbIX B3aUMOZIEHCTBHH, a TaKzke BO3-
MO:KHOCTH HX KOppeKIHH. PesyabTaTbl HccAezoBaHus
YYaCTHsI OPeKCHH-CO/Iep2KaIlMX HEHPOHOB THIIOTaAaMyca
B PETryAIUMM HEHPOUMMYHHbBIX B3aUMOJEHCTBHH IIpU
CTpecce M Ha PAHHHX 3TaraX UMMYHHOTO OTBETa TO3BO-
ASIIOT TOBOPHTb O BO3MOXKHOCTH Pa3paGOTKH METOZOB
a/IpecHOro Bo3/leHCTBHS Ha 3TU Tpouecchl. JlocTHzxenus
B 06AACTH M3yYeHHs AHTHOHOTHYECKHX COeJUHEHMH
OTKPBIBAIOT MEePCIIEKTHBbI S OAYYEHHs] aHTHOHOTHKOB
C ONTHMAaAbHBIMH CBOHCTBAMH Ha OCHOBE SHZIOTEHHbIX
AHTHOHOTHYECKUX TIeNITHZOB 1 HAHOKOMITO3HTOB.

3a BbIZAIOIMIACA BKAAZ B PasBHTHE OTEYEeCTBEHHOH
nmayku E. A. Kopuesa marpazxzena opaenom «3nak
[ Touera» u opaenom Jlpyx6b1.

[[Iupora B3rAsZOB, SPYAHIIMS, YeAOBEYECKOE yUACTHE
E. A. Kopuesoii BbisbiBatoT ry60koe yBazkeHHe KOAAET
U SABASAIOTCS TIPHMEPOM JASl TOAparKaHHUsl HAay4HOH
MOAOZIEZKH.

Akagemuueckas obwecmseHHocmb
Compyarnuxu HUH sxcnepumenmanvroii meguuumo
Pearonncaus xyprara
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APTEM AROITOBHY TOTOAAH
K 85-AETHIO CO AHA PO AEHUA

25 cenrsibpsa 2014 r. ucnornuroch 85 et co ams
PO2KZICHHST BBIZAIOIIETOCs] YUEHOTO, 3aCAY:KEHHOTO Jiesi-
teaa Hayku PD, zefictBureabnoro urena PAH, gokro-
pa MEJMIMHCKHX HayK, TAQBHOTO HAayYHOTO COTPYAHMKA

dI'byY «<HHUHM3IM» C30 PAMH, npodeccopa
A. A. Tororsna.

Aprem Axonosuu Toroasm poamacs 25 cenrabps
1929 roaza B Aenunakane (Apmsnckas CCP), yuuacs
B [pysuu B cpeaneit mkone r. Tébuaucu, KoTopyro okoH-
4mA ¢ 30A0Tol Mezaabio. B 1954 rogy moayuua aunrom
¢ otamuneM B E.peBaHCKOM MeaMIIMHCKOM HHCTHTYyTe.
Csoro mpaxtuueckyio zesiteabHocts A, A. Toroasn
HayaA B PalOHHOH CaHHTaPHO-3IHAEMHOAOTHYECKOH
crauiuu B Aprukckom paiione Apmanckoin CCP, rae
B TeueHHe Tpex AeT paborar 6akrepuororom. Fmenno
3/1eCb CPOPMHPOBAACS €TI0 UHTEPEC K MUKPOOGHOAOTHH.
B 1957 r. A. A. Toroasn 6biA npuHAT B acupaHTypy
B otaen muxpobuororun HWMM  sxcnepumentarboit
mezuumnbl (1. \eHunrpaz), re mog pykoBOACTBOM aKa-
aemuka B. V. Mogge nauar pabory naz xanauaarckoit
ZMccepTalMed, MMOCBAIIEHHON CTPEITOKOKKOBbIM OaKTe-
puogaram. C 3Toro MomeHTa ero TpyzoBasi 1 TBOpUeCKast
JeATeAbHOCTb TIPOXOZHMAA B CTEHaX 3TOrO H3BECTHOTO
HAyYHOTO yYpe:KJEHHsl CTPaHbl, a HCCAEJOBAaTEAbCKHE
UHTepechl ObIAM CBs3aHbl C H3y4eHHeM [aTOreHHbIX
CTPEITOKOKKOB.

Aprem Axonosuu TororsiH B Teuenume Bceit cBoeit
HayuHo# Kapbepbl pabotar B HHMH skcnepumentarn-
HOM MeZMIIMHDI, IZie OH TIPOIIeA ITyTb OT acIHPaHTa 70
PYKOBOZHTEAS] HAYYHOTO TI0/IPA3AEACHHS U 3aMECTUTEAS
AMPEKTOpA.

B 1960 rozy A. A. Totoasn sammuTua kKaHAMAATCKYIO
aucceptanmio, a B 1979 rogy — zoxropckyro auccepra-
muo. B 1972 roay on coszan aabopaTopuio reHeTHKH
MHKPOOPTraHW3MOB, Ha 6a3e KOTOPOU I10371Hee ObIA 0Opa-
30BaH 0TZAeA MoAeKyAsipHOi Mukpobuororuu. C 1985 a0
2012 roza oH BO3MAABAsIA OTZEA, KOTOPbIH M MO HACTOSI-
1ee Bpems sABAAETCA KpynHedmum B Poccuy v oguuM u3
BEZyIIHX B MHpE 1IEHTPOB T10 M3YYeHHIO TeHETHKH CTperl-
TOKOKKOB H ITaTOTeHe3a CTPEITOKOKKOBbIX 3a60AeBaHUH.

Hayunble ugen u rumoressl, cgopMyAHpOBaHHbIE
A. A. TororsHoM, HamAu 6AecTsIIee TOATBEP:K/IEHHE
B paboTax, BBIEANINX U3 OTAEAd MOAEKYAIPHOH MHK-
pobuororun. A. A. ToroassHom 6bIn mpoBezeH Kom-
MAEKC pPaboT, MOCBAILEHHbIX POAM BHEXPOMOCOMHbIX
(PaKTOPOB CTPENTOKOKKOB B MAaTOAOTHH, BIEpBbIE OITH-
CaH M MCCAEZIOBAaH PAJ CTPENTOKOKKOBBIX HaKTepHoda-
roB, IIOKasaHa pPOAb OakTepuoaroB Kak (PaKTOPOB
Triepeiadl TeHeTHYECKOH MH(OPMALIUH MKy CTPEIITO-
KOKKAaMH, a TaK:e OOHapyzkeHbl M H3yYeHbl HOBbIE
KAQCChI TAA3MHJI, HECYIIHX FeHbI AeKapCTBEHHOH YCTOM-
YHBOCTH M HHBEPTHPOBAHHbIE TIOBTOPDI.

['oz pyxosoacteom A. A. ToroasHa cosganbl noaxozpr
K H3Yy4eHHIO (DAKTOPOB IaTOT€HHOCTH CTPENTOKOKKOB,
B yacTHocTH, [VI-6erka — BeaylLero akTopa MaToreHHo-
CTH ZJaHHDBIX 6aKTePHH, SKCIIEPHMEHTAABHO JIOKA3aHO, YTO
BHPYCHasi MH(EKIHMs MOKeT YCYTYOAATb pasBHBAIOIIHECS
TIOCAe BHPYCHBIX 3a60A€BaHMH 6aKTepHaAbHble HH(]EK-
mun. Teopus o poau IgG Fe penenrropubix 6eaxos crpen-
TOKOKKOB, KaK BeJyIIMX (DaKTOPOB PasBUTHS MOCTCTPEI-
TOKOKKOBOTO TAOMEpYAOHe(ppUTa M pPEBMOKApZHUTa,
B HacToslILlee BpeMsl ABASETCS OZHOH M3 BeJyIIIHX.
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Daarogapsi MHMIIMATHBE M SHEPTHYHBIM YCHAHAM
A. A. Tororana BHMMaHHe OTeYeCTBEHHBIX HEOHATOAO-
roB 6bIAO BIlEPBble AKIIEHTHPOBAHO HAa M3YYEHHU POAH
crpenrokokkoB rpymibl B (CI'B) B BosuukzOBenuu
[IATOAOTHH 6EPEMEHHOCTH U 3a60AeBaHUH HOBOPOKAEH -
ubix. Msyuenne remos mnosepxnoctubix 6eaxos CI'B
TI03BOAMAO YCTAaHOBHTD HX POAb B (JOPMHUPOBAHHH BHPY-
AEHTHOTO (DEHOTHIIA JAHHbIX GAaKTEePHH, a IITHPOKOE TPH-
MeHEHHE MEeTO/I0B FeHETHYECKOH HHzKeHEpPHH 06ecredn -
A0 BO3MO}KHOCTb Pa3BePHYTb PabOTbl 110 CO3ZAHMIO
BAaKIMHHbIX TPENapaToB Ha OCHOBE PEeKOMOHUHAHTHBIX
BapHaHTOB noepxHocTHbIX 6erxkos CI'B.

BoabIoii opranusaTopckuil TaAaHT, KHIydasi 3Hep-
THs, TBOPYECKHH IOAX0J, K OPraHM3alHH pPaboThl
Hay4HbIX COTPYAHHMKOB, MHOTOAETHSISI TBOpYECKas Zesi-
teabHocTb A. A. TortorsiHa, HanpaBAeHHas Ha pasBUTHE
HCCAEZlOBAaHMH B 0OAACTH TeHETHKH MNaTOTeHHOCTH
CTPENTOKOKKOB, CTaAH OCHOBOH Al (DOPMHPOBAHHs
BCEMHPHO HM3BECTHOH OTEYECTBEHHOH HAyYHOH ILIKOAbI
B 00AaCTH MUKPOOHOAOTHH.

A. A. Tororanom ony6aukosano 6oree 300 neuar-
HbIX paboT (cTaTbH, MOHOrpaHH, PyKOBO/CTBA, NaTeH-
Thl) B OTEYeCTBEHHOH U 3apy6exxHol nedaru. KM noa-
TOTOBAEHO D ZIOKTOPOB M 25 KaHAMZATOB HayK.

B 1984 r. A. A. Toroaan 6biA u3bpaH YAeHOM-KOP-
pecriongentom PAMH, B 1993 r.— akazemuxom
PAMH, a B 2013 r.— zelicTBUTeABHBIM YAeHOM
Poccuiickolt akazemun Hayk. B Teuenwe muorux aer

akazemuk A. A. Toroaan pykoBoaua MexayHapoZHbI-
MH Hay4HbIMHU TIPOEKTaMH, COBMECTHBIMH C YHHBEPCHTE -
tamu Yexun, lepmanuu, Croakuu, [senuu, CIIIA
u Kurasa. A. A. Tororsn sBAsieTcs 6aecTsimum AeKTO-
POM, O 4eM CBH/IETEAbCTBYIOT €T0 ZIOKAA/bl U BbICTYIIAC -
HUS KaK Ha POCCHHMCKHX, TaK H MezK/lyHapO/IHbIX KOH(e-
pennusx. [ Ipogeccop A. A. Tororsn sBaserca pykoso-
AUTeAeM MHOTOYHMCAEHHbIX MpoekToB Poccuiickoro
(poHza PyHIZaMEeHTAAbHbIX I/ICCJ\eJI,OBaHHf/’I, obrazaTereM
rpantoB | Ipesugenra Poccuiickoit Megepanuu ara
Hay4HbIX IIKOA, Pa3HOOGPA3HBIX HArpaz U TPaMoT.

A. A. Tortoran MHorue rozbl BbITOAHSA (DYHKLMH
skcriepTa BeemupHO#H opranusanuu 3/paBooxpaHeHys,
SBASIETCS TIOYETHbIM YAEHOM MHKPOOHOAOTHYECKHX
obmects Yexun u CroBakum, ureHOM mpesuzauyMa
npasienus Hayunoro o6mecrsa Mukpo6uonoros u amu-
aemuororos PM, yaocroen mowetHoro zgunaoma
Yuusepcurera Oxnraxomer, CLLIA.

A. A. Tororsn no-npe:kHeMy sSIBASIETCS aKTHBHbIM
HayuHbiM cotpyanukom Kucruryra skcrnepumentann-
HOHM MeZMIIMHDI, @ er0 BKAAJ B Pa3BUTHE TOTO HaydHO-
ro y4Ype:KJeHus OTMedeH BPYYeHHeM IIPEMHH HM.
[lpuna A. I'l. Oabaen6yprekoro (2007 r.), Bpyuenu-
em sorotoro sHaka MTOM (2010 r.), a Takzke us6pa-
aueMm | louetnniv goxropom HMM skcnepumentarbuoit
meaunuabl (2004 r.). A. A. Toroasn ormeuen Taxzke
IpaBUTEAbCTBEHHbIMH Harpazamu — 3HakoMm | louera
u opaesom /lpy:x6bi.

Koanexmus WI'BY «<HUHUIM>» C30 PAMH, peaxoaneius «Meauuurckozo akazemuueckozo xypHara»,
a makdce MHO204UCACHHBIE APYSbs U Koaaczu nosgpasasiom Apmema Axonosuua Tomoasna c 1oburcem
U JCCNaIOM KABKASCKO20 J0A20ACMUS U HEUCCAKACMOLL SHEPIULL.
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[TPABUAA ODOPMAEHUSA CTATEU

1. Cratbu aAs yBAMKAIIMH ZOAZHDBI GbITH HAIHCAHbI HA PYCCKOM SI3bIKe, HMeTb pedepar (pesiome), katouesble croBa (3-4) Ha pycckom U aHTAHI-
CKOM SI3bIKaX.

2. CraTbu NpeACTaBASIOTCS B peAKIIMIO Ha AEKTPOHHBIX M 6yMa:KHbIX HOCUTeAdX. Flcau y aBTopa ecTb 3aTpysHEHHs C IEPECBIAKOR CTAaTbU MO MoY-
Te, NPe/IOCTABACHHE MaTEpPHaAa BOMOZKHO B AeKTPOHHOM BH/e. Bce cTpaHHIIb! 10A:KHDI 6bITb NPOHYMepPOBaHbI OT MEPBOM 0 MOCAeAHEH CTPaHULIbI, 6e3
HPOITYCKOB H AHTEePHbIX Zo6aBAenuit (Hanpumep, 2a U T. 1.).

3. O6bem craTby He ZOAKEH MPEBbIIIATD:

3.1. ['lepeaosas cratbs, 0630p, Aekuust — 25 crpanu;

3.2. Opurunarvuas cratest — 15 crpanm;

3.3. Pexomenzauuu aAs Bpauel — 5 cTpaHuIL;

3.4. Peuensun, undopmanys, XpoHUKa — 3 CTPAHHIIbI.

4. Crarbst 1oAKHA UMETD CACAYIOIIHE PA3ZEABL.

4.1. TuryrbHblil AUCT — YKa3bIBAIOTCS HA3BAHHe CTATbU, HHULMAABI U (DAMHAHH aBTOPOB, IOAHOE Ha3BaHHeE yUper/leHHs, FOpo/, Ha PYCCKOM U aH-
r}\]’[ﬁCKOM SA3bIKaX. THTyJ\beIi:I AHCT ZJOAZKEH 6])1Tb IIoAITMCaH BCEMH aBTOPaMH.
4.2. Pesiome — a0 1500 3nakoB, oTpazkaeT 1eAb, OCHOBHbIE METO/bI HCCAE/IOBAHUH, BazKHEHIIIHE PESYAbTATDI.
4.3. OcHOBHOII TEKCT ZIOAKEH BKAIOYATD B ce6s CAEAYIOIIHE Pa3ZeAbl, PACTIOAOKEHHbIE B YCTAHOBAGHHOM MOPSIZIKE:
4.3.1. Beeaenue;
4.3.2. Marepuanbl 1 MeTozb! HCCAE0BaHUsT — 06S3aTEABHO YKA3bIBAIOTCS CBEAEHUs O CTATHCTHYECKOH 06pabOTKe 3KCIepUMEHTAABHOTO HAH
KAHHHYECKOTO MaTepHaAa;
4.3.3. Pesyabrathl u ux obcyzkzaenue;
4.3.4. BoBoapr;
4.3.5. Aurepatypa.

5. Kamxzaas Tabauua norxua uMetb HoMep U HasBaHue. PUCYHKH, rpadUKH, CXeMbl JOAMKHbI 6bITh YePHO-6EABIMH C PABAHYMMOM IITPHXOBKOH, Bbl-
HOAHEHDBI B 9AEKTPOHHOM (OTZEAbHBIMU (allAaMu C COXPAHEHHEM BO3MOKHOCTH peZaKTHPOBaHHs1) U GyMazKHOM BapHaHTaX OT/EAbHO OT TEKCTa, a TaK-
2k€ IMETb TI0APUCYHOYHbIe TIOATHCH 6e3 coKpaleHuH U Ay6AnpoBaTbes B TekcTe. | [pu Bkatouennu B my6aukaumio pacTpoBoi rpaguku (CKaHHPOBaHHbIX,
IM(POBBIX CHUIMKOB, CHUIMKOB C 3KpaHa MOHHTOPOB H T. I1.) MIPeATIoYTeHHe OTAAaeTCsl PHCYHKAM C pasMepoM MeHbInel cropoubl He Mernee 5 cm (640 mu-
Keerel), B popmarax pdf, tiff, jpeg (MaxcumarbHOe KauecTBo).

6. Bubauorpaguueckuii cnucok.

6.1. Bubauorpaguyeckue onucanusi HCTOYHUKOB PACIIOAATAIOT B MOPSAZKE YIOMHHAHUS X B TEKCTE CTATbH H HYyMEpYIOT apabCKUMU LH(paMH.
6.2. B rexuuu Mo:xHO ZaBaTh CIIMCOK PEKOMEHZYEMOE AHTepaTypbl, U TOTAA B TEKCTE CChIAATBCS HA HCTOYHHKH He 0653aTeAbHO.
6.3. Bubanorpaguueckuii crmcox opopmasiior B coorsetctsuu ¢ Aeiictaytomum | OCTom, ykasbisatorcst Bce aBTOpbI IHTHPYEMBIX paboT.
6.4. Ccbiaku Ha IuTHpYeMble pabOThI B TEKCTE ZAIOT B BHZE TIOPSAIKOBBIX HOMEPOB, 3aKAIOYEHHbIX B KBazpaTHble ckobku. He caeayer Bratouatn
B CITMCOK AUTEPATYPbI UCCEPTALIMH.
6.5. [pumepnr:
1. Tkauerxo b. M. Musuororus verosexa.— CI16.: Hayka, 2000.— 400 c.
2. Illa6anos I1. /J. Mlexauusmbr Aekapcrsennoi sasucumoctt // Mea. axaa. secrn.— 2001.— T. [, Ne 1.— C. 27-35.
3. Aebeaes A. A. Tloeaenueckue apdextpr arantuza y kpbic-usorsutos // Awoumonarbuoe noseaenue / [loa pea. E. C. Ilerposa.—
CIl6.: [Turep, 2000.— C. 56-78.

7. Jlannblie 06 aBTOpax CTaThU JOANHDBI BKAIOYATb CACZYIOIIHE CBEAEHHs: (PaMHMAMS, HMsI, OTYECTBO, MECTO pabOThI C yKa3aHHEM ropoJa U CTpaHbl,
azpec AAs MepericKy U HoMep TeAeoHa A CBA3H, e-mail.

8. Bce Tepmunbl, ynorpebasemble B cTaTbe, JOAZHBI CTPOTO COOTBETCTBOBATb ZIeHCTBYIOIIMM HOMEHKAATypaM (aHATOMHYECKOH, THCTOAOTHYECKOR
H 2p.), Ha3BaHUsl AeKapCTBEHHbIX cpeacts — locyaapersennoit Napmaxonee, eaunuupr pusnueckux seanaun — cucreme eaunuy CH.

9. Crarbu, HoCTyNHBIIHE B PeJAKLMIO, 0653aTEABHO PelleH3HPYIOTCA. F.cAM y pelleHsenTa BOSHMKAIOT BOTIPOCI, CTaThs BO3BPAILAETCS Ha A0paboT-
ky. ZlaTol mocTynAeHus CTaTbu CYMTAETCS Z1aTa TIOAYHEHHs peslaKliMell OKOHYaTeAbHOro BapHaHTa ctaThu. Pezakius ocraBasieT 3a co60i npaBo BHece-
HHS! DEeJAKTOPCKUX U3MEHEHHH B TEKCT, He HCKA2KAIOIIUX CMbICAA CTATbH.

11. Asropckoe npaBo Ha KOHKPETHYIO CTAaTbiO MPUHAZAEXKHT ABTOPAM CTaTbd, uTo oTMedaercsi sHakoM ©. 3Ba usgaTerbctBOM OcTaercst mpaBo
Ha 0(hopMAEHHE, U3/aHHe, PACTIPOCTPAHEHHE U ZI0BeleHHe /0 BCeobLIero cBesieH st MyOAUKALHil, a TaK:Ke BKAIOYEHHE KypHAAA B Pa3AHUHblE 6a3bl JaH-
HbIX U MH(OpMauHoHHble cuctembl. | [pu nepeneyaTke craTbu HAM ee YaCTH CCbIAKA A HYPHAA 0653aTeAbHA.

12. Peaaxuus soichinaeT aBTopam | kommio kypHana, B KOTOPOM OMyGAMKOBaHA CTaTbs.

13. Peaaxiys He BbImAauMBaeT roHopapa 3a CTaTbH U He B3UMaeT MAATy 3a OMyGAMKOBAHHE PYKOIHCEH.

14 Kypuar my6aukyer pexramy 1o mpoQUAIO KypHaAA B BUZE OTAEAbHBIX PEKAAMHBIX MOZYAEH, CTaTel, COZepKAIUX KOMMePUECKYIo HH(OPMALIHIO
o npoduAlo :xypHara ¢ ykasanuem «| ly6auxyercst Ha mpaBax pexaambl». Pasmerenue pexaambl B ypHane naatHoe. O6beM noMernenus peKAaMHo#
HHPOPMALHH B :KypHAAE OrpaHHYEH.

15. Marepuanni caezyer HampaBAsTh OTBETCTBeHHOMY cexpetapio Axexcanapy Barentunosuuy Jmutpuesy. Aapec: Cauxr-Ilerep6ypr, 197022,
Kamennoocrposcxuii np., a. 71, C30 PAMH, saexrponnas noura: medicalacfdemicjournal @gmail.com, admitriev1 0@yandex.ru.

Mb1 paabt Beem Bamum cratbam, npegcraeaennpiv B Ham :xypHan!
Mhuenne peaakuun MozKeT He COBIAJATh ¢ TOUKOH 3peHHsI aBTOPOB OMY6AMKOBAHHBIX MaTepPHANOB.
Peaaxuus He HeceT OTBETCTBEHHOCTH 3a MOCAEACTEHS, CBA3AHHDbIE ¢ HEMPABHABHBIM HCIIOAb30BaHHEM HH(OPMALIUH.
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YBasxaeMsble UUTaATEJIN

«MeaUIUHCKOro aKaJleMHYE€CKOro0 JKypHaJsa»!

Coob1raem, 9To OTKPBITA IIOANKCKA Ha nepBoe noayroaue 2015 roxa.

Hammm noarvicHbIe UHIEKCHI:
ArenrctBo «Pocneuyath» — 57999
O6BbenuHeHHbIN katasor (I Ipecca Poccun» — 42190

IlepuogmuyHoCcTs — 4 HOMEpPA B IO,

I[JIH ITIOJIIMCKH MOMHO BOCIIOJIb30BAaTbCSA OJIaHKOM.

MHUHHCTEPCTBO CBS3N
Poccuiickoit @enepaunn

ABOHEMEHT "gpai| 57990

(MHICKC M3/1aHNs)

Meauuunckui

(HaMMEHOBAaHUE U3JIAHMUS) Konuyecto
AKAaJEeMHMUYECKHH KYypPHAA | O™
Ha 201  rom mo mMecsaMm

1121314 (5]6[7]18[9]10]11]12

Kyta | |
(TIOYTOBBIH MHIEKC) (ampec)
Komy
(pamunst, HHUIMAITBT)
AOCTABOYHASA KAPTO4YKA
_Fasery |
e | 57999
B MECTO [JIUT- (MHJEKC U3J[aHus)
Tep

Meauunnckuii akageMHUeCKHH Ky pPHAA

(HaMMEHOBAHUE M3/IaHHs)

TIOATTUCKH ~
Cron- pyo.. KOIL | Konuuectso
MOCTh nepe- KOMILIIGKTOB:
aJIPECOBKH pyo. KOIL.

Ha 201 rox mo mecsAuam

112(3]14(5]6[7]18[9]10]11]12
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(IIOYTOBBIH HHIEKC) (agpec)

Komy
4 (pammunust, THUITHAIIBI)
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j I''y6okoyBaxkaembie Koareru! K

OprkoMurer nMeer 4ecTh npuraacutb Bac mHa III MexpermoHaAbHBII CHMIIO3UYM
«BY-mMeguumbua n papMakOaKOHOMIUKA», KOTOpbI cocroutcs 19 despars 2015 r
Oprkomurert: akagemuk PAH H. A. Beasxos.

Mecro nposegenns: . Cankr-Ilerep6ypr, AepmonTOBCKUIT TIP., 4. 43/1, rocTuHMa

«AsumyT», Bxog Ne 2, 18 arax, (cr. MmeTpo «Baarniickas»).

\ Nudpopmanusa o MeponpuATi pasMelieHa Ha cauTe: www.hiv-spb.ru /

Meaununckuii akageMuuecKHH KypHaA
Csuzgereanctso o perucrpauuu: [ 1M Ne 2-4952 or 17.01.2001 r.

Peaaxrop: T. B. Pykcuna
Bepcrka: K. K. Epmos

[Moamucano B nesars 17.12.14 r. Mopmar 60x90 1/g. Bymara ogpcernas. [Tevars ogcernas. [Teu. a. 10,25. Tupazs 1000 sxks.
Orneuarano B tunorpaguu: OOO «PUIT CI1B», Cankr-Ilerep6ypr, nep. JImurposckuii, a. 7, aut. A, nom. 6-H.
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