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MEMOPHUAJIBHBIE JIEKIIUUA

Bxkuaan I1. I'. KocTioka

B IapaJurmMy KaJbIHEBON CUTHAIU3ALNMT

O.A. Kpbsiurajis

Hucmumym ¢usuonocuu um. A.A. Boeomonvya HAH Yrpaunvi, Kueg

Nnen 06 ocoboit ponu KaapIus B OMOJIOTHH
O0epyT Hadano ¢ XIX Beka, KoT[1a MOYTH Cpa3y
IMOCJI€ OTKPBITHA KaJIbIIUA KaK HEOPraHUYCC-
koro anemenTa ([aBu, 1808) Obima ycTaHOB-
JeHa ero pojb B GOPMUPOBAHUU KOCTEH
MIIEKOMTUTAIOMIUX, a TAaKXe APYTHX MHUHEpa-
JTU30BaHHBIX TKaHEW, BCTpedaloMuXca B
OMOJTOTHIECKOM MHOT000pa3Wu XKUBOTHOTO
Mupa. CreAylOmUM 3TaloM MOCIYXHUIH
HaOTIONeHUA BBHIAAIOMETOCS AaHTIUKUCKOTO
¢usuonora Cuanes Punrepa (S. Ringer),
cnenmanabie Onmke Kk koHy XIX Beka. Punrep
oOHapyXHuJ, 9TO HU3O0JHUPOBAHHOE CEPIIE
JNATYIIKA HAMHOTO Jyd4lle BBIKHUBAET, COXpa-
HSISl COKPATUTENbHYIO0 aKTUBHOCTH, B BOJOMPO-
BOJITHOM BOJE 110 CPaBHEHHIO C JUCTHIIIINPOBAH-
Ho#. OKa3anoch, UYTO NPUINHA CTOJNb «KHBO-
TBOPHOTO» JEHCTBUA BOABI M3 JOHIOHCKOTO
BOJIOTIPOBOJIa — BBICOKOE COAEp)KaHHE B HEH
KanpIus (B KOHIIEHTPAIUH, KaK BRIACHUIOCH,
nopsaka MuauMois). Takum o6pazom, oka-
3aJI0Ch, YTO KaJbIUNA — 3TO HE TOIBKO COCTAB-
JS0mas MUHEpPAIW30BaHHBIX TKaHEW, HO U
(dbakTop, KOTOPHIH y4acTBYeT B MBIIICYHOM
cokpamieHnu. Crenymomui npopsIB B TOHUMa-
HUH POJIM KaJbITH CIIyIuics yke B 40-x romgax
nporuuioro Beka, korna JI. Xeinsopam (L Heil-
brunn) BBeNl KalbOUW BHYTPH MBIIIEYHBIX
BOJIOKOH Uepe3 UX oOpe3aHHbIe KOHIBI U TAKUM
00pa3oM BBI3BaJI MBIIIEYHOE COKpalleHue. B
1942 roay K. beiinu (K. Bailey) o0bsicHuI
3T0T peHOMEH, mokas3as, uTo ATd-a3Has ak-
THBHOCTh MHO3UHA KPUTUYECKH AKTUBUPYETCS
KaipnueM. JlanpHelnuye uccieJoBaHus M03-
BOJIMJIA TTIEPBOOTKPHIBATENIO MEAUATOPHON Po-
nu anermixonuHa O. Jlepu (O. Loewy) B 1959 1.
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nomyTuTh: «Kanbuit — 310 Bce!» Omuako 4T0-
OBl YCTAaHOBHUTH, HACKOIBKO «BCE» — 3TO BCE,
nmorpe0oBasiach elmle mapa JeCSATHIETHH.

Cranu yMHOXaTbCAd JAHHBIE O KJIIOYEBOU
pONM KajdbIHUs B PETYyISIUU aKTUBHOCTH
MHOXecTBa GEepMEHTOB, B TOM YHUCJIE H
MEXaHU3MOB, YIPaBIAIOMHUX KIETOYHOM
cMmepThio. [losBuinichk cBeneHus o6 dHEpPTO-
3aBHCUMOM HAKOTUIEHUH KaJIbIUs B CAPKOTILIA3-
MaTHYECKOM PETHKYJIyM€ M MUTOXOHIPHUSIX.
[TouTn mapamnenbHO BO BpEeMEHH BO3HHUKIIA
KOHIENMIUSA KalblIHUEBOW MPOHHUIIAEMOCTH
KJIETOYHBIX MeMOpaH, TO €CTh YYacCTHS
KaJIbI[US B DJIIEKTPOTEHE3e U HEHPOCEKPEInHn
(B TOM YHCIIE U CEKPEIHH HEHPOMETHATOPOB).
Y HCTOKOB 3TOW KOHIEMIIMU CTOAT, MPEXKJE
Bcero, umena bepnapna Kamna u coaBTopoB
(B. Katz, P. Fatt, R. Miledi).

[IepBoe mpsiMoe M3MepeHHne KaIbINEBOTO
Toka OblTo cnenano @atTtoM u 'maCOOpPTOM B
1958 ronmy Ha MBIIMIEYHBIX KJIETKaX pakooO-
pasuoro (P. Fatt and B. Ginsborg). I'uraunrt-
CKHe MBINIEYHbIEe BOJOKHA PaKooOpa3zHBIX
00JIafafoT MOIIHON CHUCTEMOW KaJIbIIUEBOM
MPOBOJIMMOCTH M MPAKTUYECKH JUIIEHBI CIIO-
COOHOCTH TE€HEepUPOBATh HATPHEBBHINH MOTEH-
nuai gerctBus. 1o mo3Bosuio C. Xarupape
( S. Hagiwara) mpou3BEeCTH MEPBOE OMHCAHUE
CBOMCTB KaJlbIIMEBOW NPOBOAUMOCTH. B TO ke
Bpemsa eme A. Xomxkud (A. Hodgkin) u
COaBTOPHI MOKA3aJIH, YTO KaJbI[HeBas MPOHHU-
11aeMOCTh THTAHTCKOTO HEPBHOTO BOJIOKHA HC-
ye3aromie Malla i He Cloco0Ha BHECTH CKOJIb-
HUOyIb 3aMETHBIA BKJaJ B JJIEKTPOTEHE3,
CBSI3aHHBIN C Mepegadyeid HEPBHOTO UMITYJIbCa.
I[Tepen MupoBOil HaykoW BcTaja 3ajmauda
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Bxaan I1. I. KocTioka B mapagurMy KajdbLMEBON CHTHAIM3ALUH

BBISICHUTH, CHAOXXEHBI 1M HEPBHBIE KIETKHU
MEXaHU3MaMH KaJlbIUEBOH MPOBOAUMOCTH.
Celiyac, mocne JecsATUIETUH pa3BUTUI
COOTBETCTBYIOIIUX HAyYHBIX HAEH, 3TOT
BOIIPOC MOJKET MOKAa3aThCs aKaJeMUUYECKHUM.
Kaxapiii cTyAeHT-0HMOJIOT MOXET CHPOCHUTH:
a Kak jXe MOXHO 0e3 3TOH MpPOBOAUMOCTH
ob6oiitucey? Ho HeoOxonumMo OBLIO TMONYYHUTH
OpsAMBIE 10Ka3aTeIbCTBA KaJIbIHEBOTO 3JIEK-
TpOTeHe3a B HEPBHBIX KJIETKaX, 3KCTpamo-
JMPOBAB Ha 3TOT OOUIMNA clay4yall «OOBIYHBIX»
HEPBHBIX KJIETOK HH)OPMAIUIO, TTOJTYUESHHYIO
Ha SK30THYECKHX T'MTaHTCKUX 00pa3oBaHUAX
(ruraHTCKME aKCOHBI, MBIIIEUYHBIE BOJIOKHA,
cunanc). He roBops yxe o TOM, 4TO KOHIIEM-
OUs KaJlbMEeBBIX KaHaJloB OblJa B cCaMOM
3apoabpime. [IpossBUB MOANMHHOE Hay4dHOE
nansHOBUAEHUE, [Inaton I'puropseBuu Koc-
TIOK yBJIEKCSI 3TOH mpobaemoii. B 1965 rony
I1. Koctiok u coaBtopsl (B. ZI. I'epacumos,
I1. T. KocTiok 1 B. A. Maiickuii) cooOIIHIN o
CIOCOOHOCTH HEKOTOPHIX THTAHTCKUX HEHpo-
HOB IIPECHOBOAHBIX MOJIIIOCKOB T€HEPUPOBATh
NOTEHLUUANbl JeHCTBUS B OE€3HATPUEBOMU
cpene. Bo3Hukina HeoOXOAUMOCTH MPSIMOTO
U3MEPEHUs] TOKOB, OTBEUAIOIIHNX 3a 3JIEKTPO-
reHe3 B 3THUX YCJIOBHSAX, C LEJIbI0 HACHTH-
¢uxanuu noHa-nocurens. IlonpiTka pemwnTh
3Ty mpobieMy ¢ NpUMEHEHHEM ABYXMHUKPO-
3JIEKTPOAHON (UKCAUHU MOTEHIHANa Ha
MeMOpaHe TUTaHTCKUX HEHPOHOB MOJIITIOCKOB
oOHazmexuIa, HO HE Jaja OJHO3HAYHOTO
OTBETa Ha BONPOC 00 y4acTHUM KalbLHUs B
reHepalry HEPBHOTO UMITYJIbCa COMaTHUECKOH
MeMOpaHOi HepBHOHU KieTku. Henb3s Oblio
MUCKJIOYUTH, YTO BXOISIIIMH MOHHBIA TOK,
HaOx0gaeMblil P MOMEMEHUH OKOJIOTIIO-
TOYHOTO KOJbIIA FaHTJIHEB B O€3HATPUEBBIH
pacTBOp, o0ecneynuBaeTcs ocTaTKaMu HaTpus,
COXPaHAIOMET0CS B MEXKJIETOYHBIX MPOCT-
paHCTBax, OrpaXJeHHBIX COCIUHHUTEIbHO-
TKaHHBIMH o0Ooxoukamu. Haxmexna pemuts
npobiemMy B cBA3M C pa3paboTko hepmeHTa-
THUBHOTO BBICJIEHHS OTACIbHBIX HEHPOHOB U3
TaHTJUs TakXKe He omnpaBianack. OKa3ajiocs,
YTO BXOASIINK (BO3MOXHO KaJbLHEBHIH) TOK,

ocTammuiics B 0e3HaTpUEBOM pacTBOpE,
MacCKHPYETCS MOIIHBIM KaJIMEBBIM BBIXOJS-
IIUM TOKOM, KOTOPBIH JIMIIb YaCTUYHO OJOKH-
pyerTcs eqUHCTBEHHBIM CYIIECTBOBABIIUM Ha
Hayaso 70-X rogoB OJO0KATOPOM — TETPadTHII-
amMmMmoHueM. s permieHust TpoOIeMBl ClIefo0-
Bajo HailTu HOBBIA myTh. OOpazoBaBHIAsICS
rpynmna, 3aHUMaBIIasics MOMCKOM pEHICHUS,
BKJIIouana, kpome Ilmarona I'puropnreBudya
Koctioka, Bnagumupa MBanosuua [lumomn-
JUYKO M aBTOpa 3TUX CTPOK. MO3roBoi u
SKCINEPUMEHTAaIbHBIH LITYPM YBEHUAJCH
pa3paboTKOW MeTona BHYTPHKJIETOUHOMH
nepdy3uu uiau, Kak OH «KCKPOMHO» Ha3bIBaJICs
B mepBoi myOnukauum B xypHane Nature
(1975), «MeTona BHYTPUKJIETOYHOTO AHUA-
nu3za». Knetka Oblna momemnieHa B mopy, cue-
JaHHYIO B MJACTUKE M MOKPBHITYIO H30JHU-
pylomeil cma3zkoi. 3aTeM OJHA U3 CTOPOH
KJIETKU («BHYTPEHHsA») pa3pylliajach cKad-
KOM THAPOCTAaTUUYECKOTO JIaBieHus. YOpas
HOHBI KaJIMS M3 UCKYCCTBEHHOH BHYTPHUKJIE-
TOYHOM CpeJbl, Mbl YBUJEIH, KAK BBIXOIAII UK
KaJUEeBBIl TOK MOCTETNEHHO ucue3aeT. Bmecto
HETO MOABMIICS OUEHb MEJICHHBIN BXOASLIINN
TOK, aMIIJIUTYya KOTOPOTO MOJTHOCTBIO OTpee-
JIach KOHIEHTpaUueld KajJblus BO BHEKJIE-
TOYHOM pacTBope. MoxHO cebe IpeacTaBUTh
(!!!) nukoBaHME FKCIIEPUMEHTATOPOB.
IIpoGaema Obla pemieHa: 0Ka3ajioch, 4TO
coMaTHyeckass MeMOpaHa HEPBHBIX KIJIETOK
cHaOXeHa XOPOIIO Pa3BUTON CUCTEMOH Kajlb-
uueBoi mpoBoaumoct. [locnenyromue pado-
ThI, BBITTOJIHEHHBIE 0] pyKoBozacTBoM I1.I". Koc-
TIOKA, MO3BOJIMIN ONpPENeIUTh BaKHEHIINE
XapaKTepPUCTUKHN KalbIHEBHIX KaHalOB B
MemOpaHe HepBHOU kieTku. CTaTbH, omyOnu-
koBanHbIe B Journal of Physiology (London) B
1977 roay, BOIIJIMW B aHHANBl KIAaCCUKHU
nutuposanus (Citation Classics).
[Mocnenyromue myoauKauu OBLITH BBITIOJ-
HEHBl C MCIOJb30BAHUEM YCOBEPIIEHCTBO-
BaHHOTO METOJa BHYTPHUKJIETOUYHOHU epdy3uu,
KOTOPBIH CTajl MEepBHIM BapUaHTOM MOSBHB-
meics mo3xe O00IMEN3BECTHONH METOOUKH
patch-clamp. Ynanoces caenars nepBoe B MH-
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O.A. Kpsimrans

pe onmHcaHWe KalbIHEBHIX TOKOB B TEPMUHAX
Moaenun XomkkuHa—Xakcau (m?h), Tak u
MPOU3BECTH MEPBYIO PETHCTPAIMIO BOPOTHBIX
TOKOB KaibIlMeBHIX KaHanoB (Nature, 1977).
Becowmplil Bki1ag B mapaaurMy KajibLHEBOM
CHTHaIIM3allMi B HEPBHOU KJIeTKEe OBLT BHECEH
I1.T". KocTiokoM U B mociueayromue rogsl. Mu-
pPOBOHl pEe30HAHC MPOU3BENH CIEAYIOUIUE
MOCTHXKEHUs. B vacTHOCTH, ompeieNieHbl Qak-
TOpBI, IPUCYTCTBUE KOTOPHIX B MCKYCCTBEH-
HOW BHYTPHUKJIETOYHOU cpeje obecrednBaeT
(YHKIHIO KaJdbIMEBBIX KAaHAJIOB (3HAMEHUTHIN
«kokTennb Koctioka», coBmectHo ¢ C.A. de-
nynoBoii u H.C. Becenockum, 1981). C Temu
’Ke coaBTopamu, a Takxke ¢ .M. llly6oil u
A .H. Casuenko II.I KocTiok ObIT B ymcIie
MepBBIX, KOMY YIallOCh TOKa3aTh CYIN[ECTBO-
BaHUE HECKOJBKUX TUIIOB KaJbI[MEBOW MTPOBO-
JTUMOCTH, YeM OBLIO 3aJI0KEHBI OCHOBBI COB-
peMEeHHOH Knaccu(UKAMK TUITOB KaJbIIHEBBIX
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kaHaioB (1985, 1988).

Kak aBTOp MHOTOYHCIEHHBIX KOHIEN-
TyaJbHBIX 0030pOB, OCHOBAHHBIX Ha ycmexax
ero naboparopun B UHCcTHTYTE pu3monIOorUn
M. boromonsna, I1. I'. KocTiok BHEC HeOIleHH-
MBIl BKJ1aa B GOpMHUpPOBaHHE AapaAUTMbl Kajlb-
[MEBOW CUTHAJIN3allM1 B HEPBHOW CHCTEME.

Mo3r — yHHKaJIbHOE YyCTPOHCTBO, B KOTO-
pPOM B3JIEKTPUUECKHE CUTHAJIBl B3aUMOJEHCT-
BYIOT C MOJIEKYJIaMH, BHOCSI B HUX U3MEHEHMUS.
N3MmeHeHns B MoJeKylax NPHUBOJAT, B CBOIO
odyepenb, K U3MEHEHHIO dJIEKTPHUUYECKUX
curaanoB. VOHBI KanbliMs — OCHOBHOW NMPUBOJ
Takoro B3amMoneicTBus. [Ipo3opanBocTs u
TaJaHT Halllero YYuTess MO3BOJHIN IpEABH-
JIeTh BaXKHOCTB UCCJIEOBAaHMM B 3TOH o0nacTu
n obecneunts ux ycnex. Bxkmax [1.T. KocTioka
B OJIHY M3 BaXXHEHmHX mpobneM HeHpodu-
3MO0JIOTUH HaBCEra OCTAHETCS B UCTOPHUU Hay-
KU U CeplIaX YUEHHUKOB.
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A.U. I'puropses

Hnemumym meouxo-6uonoeuvecxkux npoorem PAH, Mockesa

Hayunas gestenpHocTh akamemuka Onera
l'eoprueBuya ['azeHKO Hepa3phIBHO CBs3aHa
CO CTAHOBJIEHUEM U PA3BUTHUEM KOCMUYECKOHU
(hU3UOJIOTUH U METHITUHEL.

B roner Benuko OTeduecTBEHHOW BOWHEI
OH CIYXHUJ BOCHHBIM BpauoM B BOEHHO-
BO3JAYIIHBIX CHJaX W NpuoOpen OONbUIOH
MNpPaKTUYECKUH OMBIT, KOTOPBIN BIOCIEICTBUU
NPUTOAUIICA €MY Ha BCEX dTalax ero HayuHou
U IpUKJIagHOM fesaTenbHocTH. B 1946-1947 rr.
O.I. T'a3zeHko mpoOBOAUI HAyYHBIE UCCIEA0BA-
HUSI TIOJ] PYKOBOJICTBOM BBIJIAOIIETOCS (PU3UO-
nora akanemuka JI.A.OpOenn, 1 3TO BO MHO-
TOM ONPEAEIINIIO €ro NalbHEHIINN TyTh B HAyKeE.

Bonee 20 net, HaxonsCh HA BOGHHOH CIIyk0e
B UHcTUTYTE aBuannonnout meauuuusl, O.I'Ta-
3€HKO IMOCBATHUJ MPOOIeMaM dKCTPeMalbHON U
aBHAIITMOHHOM MEJIHUIIMHEL, a B 50-¢ ro/IbI aKTUBHO
y4acTBOBaJl B MEIHMKO-OMOTOTHYECKUX HCCIIe-
JIOBAHUSX HA BHICOTHBIX PAKETaX U CIIYTHUKAX,
a BIIOCJICJICTBHH — B MOJITOTOBKE OPOUTATBHBIX
MOJIETOB MEPBBIX KOCMOHABTOB.

Hayunsie unrepecs O.I. I'azenko, cdop-
MupoBaHHBIE B nepuosa 1940-60-x ronos, Bo
MHOTOM ONpEAEJUIU €r0o MOCIeNYIOUlYI0
IJIOJOTBOPHYIO AesATEeNbHOCTh B MHCTUTYTE
MEJIUKO-OMOJIOTHYECKUX NpobieM, B Akaje-
MHUU Hayk U Ha nmoctTy lIpesunenTta Poccuii-
ckoro ¢usnonorudeckoro odmecrtsa u [Ipe3u-
nenta Cor3sa ¢usmonornueckux OOmecTs
crpan CHI.

Havaso Hay4yHOro myru

HepBBIe OKCIIEPUMECHTAJIBHBIC UCCIICJOBaAHUA
O.I. T'azenko BoImONHUA B 1946-47 rr. Ha
kadenape usunonorun BoeHHO-MEeAUIIUHCKO I
akanemun. PaGoras y Beinaromerocs: Gpu3no-
nmora akagemuka JI.A. Op6enn, O.I. I'azenko
IMMO3HAKOMHUIICA C TpaduUUUAMHU €I'0 IIKOJIEBI,
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KOTOPYIO OTJHMYalM MHUPOKUH AHMamna3oH
Hay4YHBIX HHTEPECOB, 3BOJTIONHMOHHBIN OIX0.
K M3y4YeHUI0O QYHKIUH OpraHu3Ma, yMeHHE
coueTtaTh QyHIaMEHTalbHbIE HCCIEIOBAHUS
C pelICHHEM Ha UX OCHOBE aKTYaJIbHBIX 3a1a4
OpUKIaAHONH (GHU3MONIOTUM U MeAuuMHBL. Ha
kagpenpe JI.A. OpGenu O.I". 'azenko monyunn
HOBBIE SKCIIEPUMEHTAIbHBIC JaHHBIC O BIIUS-
HUW TUIIOKCHH HA BBICIIYIO HEPBHYIO JIESITEIb-
HOCTh, O MEXAHU3MAaX peaKkHuil opranu3Ma Ha
KHCJIOPOJAHOE TOJIOJAHUE U HA BO3JACHCTBHUE
B3pBIBHOH nexommnpeccuu. [Ipobnema rumox-
cum ObuIa Xopomo 3HakomMa Ouery l'eoprue-
BHYY, KOTOPBIH C IOHBIX JIET YBJIEKaJCs
TOPHBIM TYPHU3MOM M BCIO JXKM3Hb COXPaHsI
n000Bb K TOpaM. BriociencTBum oH BO3IJIaB-
a1 paboTHl MO MEJUKO-OMOJIOTHYECKOMY
COMPOBOXKJIECHUIO SKCIEAULNHU «IBEpecT-82».

JesaiTteabHOCTh B MHCTHTYTe aBMANIMOHHOM
MeIMIMHBI
C 1947 r. O.I. I'azenko paboran B UHCTHUTY-
Te aBHanUMOHHON Menunuusl MO, rae npo-
BOJUJ HCCIEeNOBaHHUS B 00JAacTH dKCTpe-
MaJIbHOW ¥ aBUALIMOHHOW MEIUIMHBI U PU3HO-
JOTUH BOGHHOT'O Tpyla, 3aHHMalics mpoobie-
MaMH BBICOTHOW (U3MONOTHH, pa3zpaboral
METOJABl MOJICTUPOBAHUS OMNOOUYHBIX JEHCT-
BUH JIETYNKOB B M10JIETAX, y4aCTBOBAJ B CO3/1a-
HUU U HCIBITaHUAX CPEACTB MEIUIMHCKOIO
obecrmevyeHns] CUCTEM KaTamyJbTHPOBAHUS.
C 1948 r. B Teuenue psana aer O.I. Ta-
3€HKO BO3IJIABJISI SKCIEAUIIUYN B APKTUKY U B
apuAHBIE 30HBI, U3yUas MEJIUIUHCKHE acleK-
TBHl TPyJa JIETHOT'O COCTaBa B HeOJIarompu-
ATHBIX KIIMMAaTHYECKHUX YCIOBUAX U IPOBOAUI
KIWHUKO-(QU3NOJIOTHIECKHE 00CIel0BaHUs
UCIBITATENEH B 3KCIHEPUMEHTAX MO BBIXKHU-
BAHMUIO B NIOJIEBBIX YCIOBUSAX.
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B 1955 r. HaunHaeTcsd HOBBIA >Tam B
neatensHoctn O.I. I'azeHKO, CBSI3aHHBIN C
MEePBBIMU OMOJIOTUYECKUMU UCCIIECTOBAHUIMHU
B BEPXHHUX CJOSAX aTMoc(hepsl U B KOCMOCE,
LeJb KOTOPBIX COCTOsJIA B PELIEHUH BOIIpoca
0 BO3MOXHOCTH KocMuueckux monetoB (KII)
yesioBeka. B kauecTBe pykoBoauTens Gusno-
JOTUYECKUX, TEHETHUYECKUX U paguoOuo-
JIOTHYECKHUX HCCIEJNOBAaHUNM, OH aKTHUBHO
y4acTBOBAIl B IKCIIEPUMEHTAX, TPOBOJUMBIX
B IOJIETaX Ha BBICOTHBIX paKeTaX, CIIyTHUKaX
3emMnu U KopaOmsAx-cnyTHHUKax. B kadecTse
O01M000BEKTOB MCHOJB30BANIH COOAK, TPHI3Y-
HOB, APO30(Q U, CEMEHa PacTEHUH, MUKPO-
OpraHu3MBbI, BUPYCHI, hepMeHTH. OCHOBHBIM
00beKTOM (DU3MOJIOTHYESCKUX HCCICHOBAHUI
Ob1mu cobaku. O.I''a3eHKO TOTOBUI KUBOT-
HBIX K TOJEeTaM, aHaJHu3upPOBald IKCIEpPHU-
MEHTaJIbHBIC JaHHBIC, Y9aCTBOBAJ B MTOCJEIO-
JNETHBIX 00CIENOBAHUSAX W B aHAIU3E TONY-
YeHHBIX AJaHHBIX. B 1960 r. Bech mup obomuia
¢ororpadus O.I'.I'azeHko Ha mpecc-koHpe-
penunu B Axagemuu Hayk CCCP, Bo Bpems
KOTOpPO# OH JAeMOHCTpUpOBai cobak benky u
CTpeliKy — ePBBIX )KMBOTHBIX, BEPHYBIIUXCS
3popoBeiME Ha 3emio mocae KII.

PesynpTaThl cepum MeqUKO-OMOIOTH-
YECKHX HCCIEJOBaAaHUN B KOCMOCE, BBIIIOJI-
HeHHBIX ¢ yuacTueM O.I. I'azenko, mo3Boauiu
clejlaTh Ba)KHOE 3aKJIIOYCHHE: «IOJICT Yesio-
BeKa B KOCMOC OyJeT ¢ OMONOTHYECKOH |
MEIUIIMHCKOW TOYEK 3peHHus Oe3omaceH Ijs
€ro 3JI0POBBS U KHU3HU.

B stux uccunemosanuax O.I. I'azeHko
NpoABUI ce0s HEe TONBKO KaK OMBITHBIH
(hHU3HOIOT-3KCTIEPUMEHTATOP, HO B KaK Teope-
THK HOBOW 00JacCTH €CTECTBO3HAHUSI —
KOCMHYECKOH OMOJOTHH U MeIUIMHBEI. BMecTe
¢ KonjeraMud OH HAaMETHUI MEPCHEKTHUBEI
WCCIETOBaHUN W ONMpPEJEIUI UX OCHOBHBIE
HampaBJICHUS, BKIIOYAsl OMEHKY BIHSIHUSI
HEBECOMOCTH Ha (YHKIIMOHAIBHOE COCTOSTHUE
opranu3Ma, Ha KJIETOYHBIE U CYOKIJIETOUYHBIE
CTPYKTYPHI; CO3IaHUE 3aIMUTHI OT KOCMUYEC-
KO# panuanuu; Ouojorundeckoe odbecrneyeHne
KII u mpo6ieMbl 5K300M0TOTHH.

O.I'. T'a3eHKO W ero KoJUIErn npujaaBaiu
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Oonpmioe 3HaYeHUE KOCMHUYECKHM HcCCle-
JOBAaHHUAM JJSI Pa3BUTHS OMOJNOTHYECKUX
HayK, CUMTas 4YTO «Pa3BUTHE KOCMHYECKOU
OMOJIOTHH TOCIYKUT HE TOJNBKO LEIAM MEX-
MJIaHETHBIX MYTEUIECTBHI U OCBOSHUIO YeJIO-
BEKOM KocMoca. B mepcrnexkTuBe kocMuuecKas
Oouosiorus OyaeT cmocoOCTBOBAaTh MOCTPO-
eHHI0 Hauboiee 001X KOHIEII[MI OMOJOTHH,
Kacarouuxcs npo0iemMbl )KU3HA BOOOIIE).

O.I'. T'azeHKO OB HEMOCPEACTBEHHBIM
YYaCTHUKOM MOJATOTOBKHU MEPBBIX MHUJIOTHU-
pyeMbix nosieToB B kocmoc — FO.A. IN'arapuna
U OIPYyTHUX KOCMOHABTOB. DTHM IMOJETaM
MpenIIecTBOBANN TIyOOKHE HCCIeqOBaHU
O.I'. T'a3eHKo U ero COTPYAHUKOB 10 U3YUECHUIO
BIUsSHUS Ha denoBeka ¢aktopoB KII u
MHOTOYHCIECHHBIE UCHBITAHUS IS obecre-
yeHHs1 0€30MacHOCTH KOCMOHABTOB.

B nyonukamusx O.I' 'azenko 60-x rogos
oTpas3uiics MHUPOKUH AMANAa30H €ro HayuyHBIX
nHTepecoB. OHM BKIIOYAIOT pabOTHI, MOCBS-
HICHHBIE PU3NOIOTUYECKUM METOaM KOCMHU-
YeCKOil MeIumuHBI, npobieMaM OUONOTH-
YECKOH TeIeMEeTPUH, MEIUKO-OMOIOTHIECKUM
uccinenosanusm Ha UC3, npobiemMam KOCMH-
4eCcKoil Omonoruu, GU3NOIOTHIECKUM HCCIIe-
JOBaHUIM Ha KOCMHYECKHX Kopabusax «Boc-
TOK» U JIP.

B cosmecTHoOl ¢ pod. B.b. Mankunsim
kHure «Kusup u xkocmoc» (1961 r.) O6blIH
W3JI0KEHBI OCHOBHBIE MPOOIEMbI KOCMUYECKOM
Oouonoruu, GU3NOIOTHH ¥ MEAUIIMHBI U MOABE-
JEHBl UTOTH NPOBEAEHHBIX HCCIEIOBAHUU.
Martepuainbl, npencTaBleHHbIE B 3TOH paboTe,
BKJIIOYAJIM HalpaBieHus: (pakTopbl KOCMUYECKOH
Cpenbl U YCIOBUS OOUTAEMOCTH B KOCMHUYECKHUX
amnmnaparax, 3pQeKTsl HEBECOMOCTH U NIEPeTpy-
30K, UCKYCCTBEHHAsl CHJIa TSXKECTH, KOCMH-
YyecKkas paguanus, TeKOMIpeccCuoHHas 00JIe3Hb,
OMOJIOTHYECKHE CUCTEMBI KU3HEOOeCeueHus,
9K300MO0JIOTHYECKHE ACIIEKThl MEXIJIaHETHBIX
nonetoB u Ap. Ocoboe BHUMaHUE YAEJIEHO
npobinemam amantanuu B KII.

Bo raaBe UHCTHTYTA MeIUKO-0MOJIOTH-
YeCKUX NMpodjem
B 1969 rogy O.I'. 'azenko ObLT Ha3HAUYEH Ha
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nocT aupekropa MHCTUTyTa MEAUKO-OHOIIO-
rudyeckux mpobdnem (UMBII), B koTopom B
MOJIHOW Mepe MPOSBUIIKNCH €r0 BBHIAAIOIINECS
TBOpPUYECKHE W OPraHU3aTOPCKUE CIOCO00-
Hoctu. Ilox ero pykoBoactBom B UMBII
pa3BepHYINUCH UCCIEIOBAHUS INPOKOTO KPyTa
npo0jgeM KOCMHUYECKOH OMOJOTHH U MEJIH-
UUHBI. BaXHO OBIO BBIACHUTH 3aKOHOMEP-
HOCTH M MEXaHHW3MBl peakIuii opraHu3Ma
YeJI0BEKa M €ro OCHOBHBIX CHCTEM Ha BO3-
JieficTBEe HEBECOMOCTH M JPYyrux (hakTopoB
KII u coBepumeHCTBOBAaTh Ha 3TOW OCHOBE
CHCTEMY MEJUIIMHCKOTO oOecriedyeHus. boib-
oe BHUMAaHHE YyIENsJIOCh mpoliemMaM Koc-
MHYECKOHN TICUXOJIOTUHU, CHCTEMaM XKH3HeoOec-
MeYeHUs, paJfualliOHHON 0€30MacHOCTH U
OMOJIOTHYECKUM HCCIETOBAHUIM.

VYxe B mepBeix KII Obln BBISIBIEH pij
(GYHKIIMOHANBHBIX WU3MEHEHUN B COCTOSHUU
MHOTUX cucteMm opranm3ma. O.I. I'azeHko
TINATENbHO aHAJIN3UPOBAJ MPUIMHBI U MeXa-
HU3MBl 3TUX H3MEHEHUI, HCKall BMECTE C
COTPYAHHUKAMU CIIOCOOBI UX MPEJOTBPALICHUS
M Koppekuuu. Bo3HWKiIa 3amadya coBepIieH-
CTBOBAaHUS METOJOB MEIHIIMHCKOTO obecre-
YEeHUS W YIPaBJICHUS COCTOSHUEM 30POBbBS
KOCMOHAaBTOB B mojieTe. CTpaTern4ecKui
MOIXOJ MPH €€ PEIEeHHH 3aKJIIYajcs B
aHallu3e pe3yJbTaTOB MOJETHBIX MEIUKO-
OMONOTHYECKUX MCCIETOBAHUN, BBHISICHEHUH
MEXAaHU3MOB HU3MeHeHui B opranuizme B KII,
B pa3pabOTKe W HMCNBITAHUSAX CPEJCTB H
METOM0B MPOGUIAKTHKH B HA3EMHBIX MO-
JIETBHBIX IKCTIEPUMEHTAaX U B IMOJIETaxX.

Coszoanue cucmemvl NpoPUIAKMUKU.

LlenenanpaBieHHas paboTa B 3TOM HaIlpaB-
neHuu, kotopyw Bo3drnaBun O.I. INazeHko,
3aBepliniack co3ganueMm 3dpdexkruBHOTO
KOMIIJIEKCa CPEeACTB U MeTONOB mpodu-
JAaKTHKH HEONIaronpusaTHBIX 3 PEeKTOB HEBe-
comocTH. OTO pocTuxkeHue B 1978 r. 6b10
oTMeueHo ['ocynapcTBeHHol npemueil. Paspa-
0oTaHHBIH NMPOYUIAKTHYECKHUNA KOMIJIEKC
BKJIIOYaJ CUCTEMY (U3UUECKUX YIIPaKHEHUH,
NpUMEHEHUE HArPy30YHBIX U MPOTHBOIEpPE-
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IPY304YHBIX KOCTIOMOB, CpEeACTBa JUJIsI HOpMa-
JNW3aluy IepepacupeaeeHus KUIKUX cpel u
dbapmakonoruueckue cpencresa. Pazpabo-
TaHHass cUcTeMa NPO(HUIAKTUKU OTKpHIIa
nyTh K gnurenasHsiM KII u mocnyskxuiia ocHo-
BoH npo¢unakTuku Ha cranuusx MUP u MKC.

Uccnedosanus no xocmuueckou usuonrozuu
yenogexa u Opy2um OUCYUNIUHAM.
Haubonbiiee BHUMaHUE B CBOCH HAyYHOWM
nestenbHocTu Oner 'eoprueBuu I'azeHko
VAN KOCMUYECKON (M3UOIOTHU, BKIIOYAs
Takue o0MacTH Kak H3y4YeHUE 3aKOHOMEp-
HOCTEN NpOLEecCOB ajaNTalMu K HEBECO-
MOCTH; C€HCOpHas GU3HONOTHS; PU3HOTIOTUS
BeCTHOYNSIpHOTO ammapara; (pU3UOIOTHS
CEPIEYHO-COCYAUCTON CHCTEMBI B HEBECO-
MOCTH W IpH Heperpyskax; BOJHO-COJEBOMU
roMeOoCTa3; U3MEHEHHUs B MBIIIIAX U KOCTHOHU
TKaHU B HEBECOMOCTH U MpPU TUINOKUHE3UU;
ponb dakTopa rpaBUTAamUHU B (HHU3UOJIO-
THYECKUX pEeaKIUIX.

O.I'. Ta3eHKO BBIABUHYN THIIOTE3Y O TOM,
NpU HAPYIICHUU EATEIbHOCTH OTOJIUTOBOTO
amnmapaTta B yCJIOBUAX HEBECOMOCTH BaxKHas
poib B KOOPAMHALIUU ABUXKEHUU OJIKHA
NpUHAIIEKATh 3pEHUI0. DTa TUIOoTe3a MOoA-
TBEpPAUIACh B JalbHEUIIUX UCCIEIOBAHUAX.
O.T". T'azenko coBmecTHO ¢ npod. .M. Bun-
HUKOBBIM BBINMOJHUI IUKI UCCIEeJOBaHUHU
CTPYKTYpHl U (PYyHKIUU BECTUOYIAPHOTO
amnmnapaTta B YCJIOBHUSIX HEBECOMOCTH.

HNccnenoBaHusa cepAedyHO-COCYAUCTOM
cuctembl B KII, mavareie O.I. TI'azenko
COBMeCTHO ¢ akaaemukom B.B. [lapunsim,
3aJ0KHUJIH OCHOBBI KOCMUYECKOW Kapauo-
noruu. O.I. ['a3eHKO BHEC 3HAYUTEIbHBIN
BKJaJX B pa3pabOTKy BONPOCOB CEpAEUHOMH
NesATENbHOCTH, IIEHTPaJbHOTO U MO3TOBOTO
KpOBOOOpAaNEeHUss U MUKPOUUPKYISAIHHA B
ycaosusax KII.

Y4yuTeIBass CIOXHOCTHh YEJIOBEUYECKOH
ncuxuku B ycaouax KII, O.T. I'azenko
BBICTYTaJ] 3a HAYYHBIM MOJAXOJ K IMJIaHUPO-
BaHHIO peXuMa TPpyla U OTABIXa KOCMO-
HaBTOB, ONITUMH3AINHU X NPOPEeCcCUOHATBLHON
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JesITeIbHOCTH, K IICHX0JIOTHYECKOMY OTOOpY
U MOATOTOBKE KOCMOHABTOB, COJEHCTBOBAI
CO3/1aHMS CUCTEMBI UX IICUXOJIOTHYECKOHN MOJ-
JEPKKH.

O.I. Tazenko Bmecte ¢ npod. E.A. Hle-
nenesbiM U .M. Menemko pa3zpabaTbiBai
NPUHIUIBI TOCTPOEHUS OMOJIOTHYECKUX CHC-
TeM xu3Heobecneuenus B KII, mognepxusan
MCCIIeJOBAHUS M0 UCTIONIb30BAHUIO BEICIIUX H
HU3LIUX PACTEHHUI U KUBOTHBIX JJI51 CO3IaHUS
ONTHUMHU3UPOBAHHOHN Cpebl OOUTaHUS.

ITo maunmatuBe O.I. 'azenko B 1971 1. B
HUMBII 6vina co3nana naboparopust 6apodu-
3UOJIOTUH ISl PEIIEHUEM TEOPETUUECKHX U
NpakTH4YEeCKUX MpobieM runepbapuyuecKoi
¢usznonoruu, kotopas B 1985 1. ctana nueHTpoM
B CTpaHe MO MEAUIIMHCKOMY 00EeCHedeHHUIO
ry00KOBOJHBIX paloT.

Hccneoosanus no npoepamme BUOH.

Brrgaromumces noctmxenuem O.1. ['azenko u
€T0 KOJIJIET SBJAETCS CO3JaHHAA MOJ €To
pykoBoncTtBoM mporpamma «bMOHy», ans
MpPOBENEHUS HCCIENOBAaHUN MO TpaBHUTa-
HOHHOU O6umosiornu u husuosioruu. B mcciaemo-
BaHHUSIX y4YacCTBOBAJM YYEHBIE HAyYHBIX
yupexaeHui Poccum u 3apy6exxHbBIX cTpaH. B
moietrax Ha 11 OMOCTYyTHHKAX MPOTOJIIKH-
TEIBHOCTHIO OT 5 10 22 cyT ¢ 1973 mo 1997
IT. U3yYaJid BIUSHHE KOCMHYECKUX (aKTOPOB
Ha OMOJIOTHYECKHE OOBEKTH Pa3IHUIHOTO
3BOJIONMOHHOTO YPOBHS. BBIIM momydeHbl
CIEeNYyIONINe Pe3yNbTaThl: OTCYTCTBUE IMOB-
peXAA0NIEero BIUIHUS HEBECOMOCTH HA ITUKIT
KJIETOYHOTO JIeJICHUs], TeHEeTUUEeCKU armnapar,
npoieccs >MOpPUO- M OHTOTEHE3a; ompese-
JeHbl QYHKIIMOHATbHBIE, MOP()OIOTHICCKIE U
MeTabonnyecKkue M3MEHEHHUS B MBINIIAX,
KOCTAX, MHOKapAe U dHAOKPUHHOW CHCTEMeE
MJIEKOMHUTAIOMNX MOJ BIWSHUEM HEBECO-
MOCTH, U3yYE€HBl MEXaHU3MBI MOJTYYEHHBIX
H3MEHEHUN M yCTAHOBJIEH MX 00paTUMBIH
XapakTep; MoKa3zaHa pOJb HCKYyCCTBEHHOM
CHJIBI TSKECTH B MPEAOTBPAIIEHUH B YCIO-
BHUSX HEBECOMOCTH psifia HEOJIAronpusTHHIX
W3MEHEHU; BRISICHEHBI MEXAHU3MBI Pa3BUTHS
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«00JNe3HN ABMKEHHS» M HApyLIEHUH CEeHCO-
MOTOPHOTO PEryJIHpPOBAaHUS; UCIIBITAHBl KOMIIO-
HEHTBI 3JE€KTPOCTATUYECKON 3alIUTHl OT pa-
OUalUd U U3yYEeHO KOMOWHUPOBAHHOE BO3-
JNeCTBUE HA OPTaHHU3M paJualUHd U HEBE-
COMOCTH.

PesynpraTel uccienoBaHUM 110 IpOrpamMMe
«bOH» BHecnu cymecTBEHHBIH BKJajg B
pa3BHUTHE TPaBHUTAUMOHHON OHMOJOTHH H
($GHU3MONOTUH CIIOCOOCTBOBANIM yCOBEPIICH-
CTBOBAaHUIO MEIUIMHCKOTO OOecmedeHus
nnutensHbIX KII moneToB yenmoBexa.

O.I'. TazeHko Bcerga OTIAMYAIO YMEHUE
BUJETh NEPCNEKTHUBHl Pa3BUTUSA MUIOTH-
pPyeMoOil KOCMOHABTHKH M KOCMHYECKOH OHo-
Menuuabl. OH r1yOOKO MHTEpecoBaiIca Me-
JUKO—OHMOJIOTHYECKUMHU NpodJieMaMu MUIOTH-
PYEMBIX MEXIIJIaHETHBIX KCHEIUIUA U ObLT
aKTUBHBIM CTOPOHHUKOM mpoekTa «Mapc-500»
M0 MOJAEIUPOBAHUIO SKCTIEAUIIMU Ha Mapc.

Hayuynble ny0Jukanuu, o0mecTBeHHAA U
MeXKAYHAPOIHAS 1esITeJbHOCTD.

O.I'. T'azenko ocTaBua O6oraroe HayudyHOE
Hacneaue. OH SBJISIETCA OCHOBATENIEM Hayy-
HO#l mkonbl «Kocmuueckass ¢usuomnorus u
MeaunuHa». Emy npunannexur 6onee 250
Hay4YHBIX nyOnukauuii. Ha mporsaxenun
MHOTHX JIET OH OBLI TJIaBHBIM PEIAKTOPOM
)KypHanoB «Kocmuueckast 0Mon0oTus U MeIH-
nuHa» U «Ycuexu GU3M0JIOTHYeCKUX HAYK» U
COpedaKTOPOM MHOTOTOMHBIX BBINYCKOB
«IIpobneMbl KOCMUUECKOH OMOIOTHU», JBYX
(byHIaMEHTAJIBHBIX POCCHICKO-aMEPUKAHCKUX
n3ganuii «Kocmuueckass 6M0OIOTUSI U MEHU-
uuHay. Oner ['eoprueBud Ob1a OnecTAMUM
3HaTOKOM HCTOPHH KOCMOHABTHKH, aBTOPOM
YBIEKATENbHBIX MyONUKAaUHA MO 3TOH TeMma-
THKE, B TOM 4YHCJE WHTEepecHeillmel KHUTH
«ITputsixeHne KoOcMOca», IOATOTOBICHHON UM
coBMecTHO ¢ B.IO. IllapoBbIM.

C 1984 mo 2004 rr. O.I. 'azenko Oblx
[IpesugenTom Poccuiickoro ¢gusnonmoruuec-
koro O6mectBa. Ha 3ToM mocty oH 00benu-
HSUJT ¥ HAIPaBIISUT yCUIUS (PU3UOITIOTOB CTPaHBI
Ha pelIeHHe aKTyaJbHBIX HayYHBIX Ipo0OseMm.
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Ponp akanemuka O.I. [a3eHKO B CTaHOBJICHUHU M PAa3BUTUU KOCMHUYECKOW (U3MOJOTHH U METUIUHBI

Oner I'eoprueBuY OB MHUIHATOPOM
ob6benuneHus ¢usuosnoros crpan CHI, mep-
BBIM [Ipe3unentom Cotro3a pu3HOIOrHIECKUX
o6mectB crpan CI'T, akTuBHO y4yacTBOBal B
MOJTOTOBKE JIBYX ChE3/10B (PU3UOJIOTOB CTPaH
CHT.

O.I' T'azenko ynoctoeH ['ocynapcTBeHHOM
u JlemunoBckoil mpemuit, 30m0T0l Meganu
PAH um. U.II. I1aBnoBa. OH OblI meilict-
BHTCIBHBEIM 4liIecHOM Poccuiickoil akameMuu
Hayk, MexayHaponqHOM akaaeMHUU acTpoO-
HaBTUKU, AMEPUKAHCKON Accouuanuu aBua-
KOCMHYECKON MEIUIIMHBI, IOYCTHBIM UJICHOM
Poccuiickoii akageMHn KOCMOHABTHKH HM.
K.2.lluonkosckoro, Amepukanckoro u ITonb-
CKOTO (PU3UOJIOTUYECKUX OOIIECTB, TOYETHBIM
npodeccopom PailiTOBCKOTO yHHBEpCHUTETa
(CHIA), maypeatoMm mpeMuu Accolualuu
ucciegoBaTelieil KocMoca, 4YJIeHOM OplaeHa
JenbduHa (3a 3HAUUTENBHBIN BKIAJ B MEXKIY-
HapoOJHOE MHTEIJIEKTyalbHOE COTPYIHU-
yecTBO). Oner 'eoprueBud HarpaxaeH BbICO-
KUMU MNPaBUTEIbCTBEHHBIMH HarpaaaMmu:
opaenom Jlennna, OkTa6prckoii PeBonmronuu,
«3Hak nmoveTta», KpacHo#l 3Be31bl (TPUKIbI),
a TakXe MeXIYHapoIHBIMH mpemusmu . u
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®.I'yrrenxeiimoB, A.OmmMme, JI.bayspa, P. Jlos-
necca, H. [lefica. OH OBIT yIOCTOCH 30JI0TOH
u cepeOpsiHoi mexnaneid um. . Ilypkunbe
UexocaoBaukod akageMHUH HayK, 30J0TOHU
Menanu uM. . SAucennyca (CrnoBakus).
O.['T'a3eHKO UMEET UCKIIOUYUTEIbHBIE 3aCIY-
Fd B Pa3BUTHUHU MEXAYHApPOIHOTO COTPYI-
HUYECTBa B paMkKax mporpammsbl «MHTEp-
KOCMOCY», pOCCUHCKO-aMepuKaHcKkoit Paboueit
TCPYIIBI IO KOCMUYECKOW OMOJIOTUH B MEH-
LIUHE U COTPYAHHUYECTBA C KOCMHUUYECKUMHU
areaTcTBamu EBponsl, Kanansl u Anonuu.

O.I. T'azenko otnuyano riy0okoe MOHU-
MaHHE Ba>XHOCTH JJIS YEIOBCUYCCTBA KOCMHU-
YyeCcKHUX McciaemoBaHui. B mokmane Ha Mex-
JYHapOOIHOM CHUMIIO3UyME, MOCBAUIEHHOM
namMiaTu akagemMuka H.M. CucaksgaHa, oH
cka3an: «EcTe ocHOBaHHMSA CUHMTATh, YTO
JanbHeliee U3y4YeHUe U OCBOCHUE KOCMHU-
YEeCKOr0 MPOCTPAHCTBA, MOXET OBITh, OAUH
13 BaXHEUINIHMX NMyTEW BBIKUBAHUSA U YCTOM-
YHUBOTO PAa3BUTHS [IUBUIU3AIUNY.

Hayunsie Tpynsl Onera ['eopruesuua
l'azenko UMEIOT HenmpeXoaslee 3HaUeHUE IS
OMOMEIUIIMHCKHX KOCMHYECKHUX HMCCIIEI0-
BaHUM.
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BoaHo-coJ1eBOM roMeocTas — poJib pe@iieKcoB, TOPMOHOB,

UHKPETUHOB, AyTAKOU/10B

0. B. HaTtouun

Yupescoenue Poccuiickoii akademuu uayk, HUucmumym 260110YUOHHOU ¢hu3uorocuu
u ouoxumuu um. U.M. Ceuenosa PAH, Canxm-Ilemepbype, Poccus, natochin@iephb.ru

12 Hosi6psa 1904 1. B HobGeneBckoit peun
N.I1.ITaBn0B BBLAENHI MPOOIEMY H3yUYEHHS
GU3MONOTHYECKUX perynsuuid — «pusuo-
JJOTUYECKYI0 OCHOBY TOHYaWIIedl peakTHUB-
HOCTH XHUBOHW cyOCTaHIIMH, TOHUANIIEH mpuc-
nocoOIIEMOCTH XKUBOTHOTO OpTraHu3Ma» [4,
c. 309]. Aranu3 QU3HUOIOTHIECKOU NEeATEIb-
HOCTH MHOTOKJIETOYHBIX OPTaHU3MOB IT03BO-
JseT pasjuyaTh JIBa THUIA NPOLECCOB: OJUH
o0ecrmeuynBaeT MOBEIEHUYECKUH OTBET Opra-
HU3Ma Ha CTHUMYJ BHEUIHEH Cpeabl HUIH
MPOM3BOJBHBINA aKT 0COOM, BTOPOM — Y TOH ke
0co0u HampaBlieH Ha COXpaHeHUue (U3UKO-
XUMHYECKHX MapaMeTPOB >XUAKOCTEH BHYT-
peHHel cpenabl, obecrneynBaeT rOMEOCTas3.
Peaknus ocobu B okpyxamiieM Mupe Oyaer
T€M KOppEKTHee, TOYHEEe, YeM CTpPOXKe,
crabulibHEee MOAJCPKHUBAIOTCS MapaMeTpPHh
JKUAKOCTE! BHyTpeHHel cpensl [1, 3].

Brhympennas cpeda, 600no-conegoii 2o-
meocmas. K KUAKOCTAM BHYTpPEHHEN Cpelbl
OTHOCSTCSA KpPOBb, JUM(pa, BHEKIETOYHAs
JKUJIKOCTHb, OHH 00€CIEYUBAIOT YCIOBHS IS
HOPMaJbHOTO (PYHKIMOHUPOBAaHUS KJIETOK
pa3IUYHBIX OpraHoB U cucteM. Ocobo cTporo
perynupyemble QU3UKO-XUMHYECKHE TMapa-
METpPhl BKJIIOYAIOT OCMOJSAIBHOCTh, KOHILIEH-
TpanMi0 OTACIBbHBIX MOHOB, IIOK03bI, pH.
Co3znanne coOCTBEHHOU perymupyeMoi cucTe-
MBI XHJKOCTEH BHYTpPEHHEW cpeabl MpPOU-
3011JI0 Ha JOCTATOYHO BBICOKOM YPOBHE
9BOJIIOIIUM MHOTOKJIETOYHBIX OPTaHU3MOB.
OOcynuMm Bompoc 0 GU3UOTOTHIECKUX MeXa-
HHU3MaxX Peryisiluu Ha NPUMEpe OCMoOpe-
TYJISIIUH, TOCKOJBbKY OCMOJISIIBHOCTD — OJUH
U3 CaMBbIX )KECTKO CTaOMIN3UPOBAHHBIX Iapa-
METPOB KPOBHU.
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B kpoBuM y 4enoBeKa OCMOJISIBHOCTD
MOJJIEPKUBAETCS CTPOTO B Y3KOM JAMaNa3oHe
285-288 mocm/kr H,O; €€ konebanus cocras-
naT 1%, B To Bpemsa kak aas K oHm
nocturatoT 6 %. Jlnmp npu nuThe GOMBIINX
00BbEMOB BOJBI OCMOJISIIBHOCTh MOET CHHU-
xarbcs 10 280 mocm/kr H,O, a npu 3Ha4m-
TEIbHOM 00E€3BOXMBAHUM OpTaHH3Ma OHa
Bo3pacrtaeT a0 295 mocm/kr H,0. Kpome
noTpeOeHus XKUIKOCTH U3MEHEHUs (PU3UKO-
XMMHYECKUX apaMeTpOB BHYTPEHHEH Cpeabl
3aBUCAT OT MUTaHHS, OONBIIUX JYHEPTOTPAT,
YCHJIEHHOTO MMOTOOT/AEJICHHUS.

Ocmopeeyrupyrowuti peprexc. Cucrema
crabunuszanuu QU3MKO-XUMHUYECKUX Tapa-
METPOB XKHAKOCTEH BHyTpeHHEH cpensl chop-
MHUPOBAJach B XOA€ IBOJIOLUMHU XKUBOTHBIX,
MOCKOJBbKY OT OKOJOKJIETOYHON Cpenbl, B
YaCTHOCTH OT €€ OCMOJSJIBHOCTH, 3aBHCHUT
00beM KaXXJ0¥ KJIETKH OpraHH3Ma, BKIIOYas
KIeTKH Mo3ra. [loHuMaHue MeXaHHU3MOB
OCMOPETYJISLUU HOCTENIEHHO 00peTaIo CoBpe-
MeHHbIe ouepTaHus. B 1947 r. E. Verney
000CHOBaJI TUIOTE3y O HAJIUYUU OCMOpE-
IENTOPOB B THIOTallaMHUYeCcKoi obmactu. B
Hauane 50-x rr. A.I. 'uHennHCcKuH BBICKa3al
OPEANOJOXKEHHE O MUPOKOM NpPEACTaBU-
TEJIBCTBE OCMOPELENTOPOB B Pa3IUUYHBIX
opraHax. CTUMyIsIUsl OCMOPELENTOPOB
CIyKUT OTBETOM Ha CIBUTH OCMOJISIIBHOCTH
BHEKJIETOYHOHN KUJIKOCTH U BOSHUKAET OCMO-
perynupytomuii pedaexkc. Heliporunodus
pearupyeT Ha 3TO U3MEHEHUEM CEKPEIUU
Ba30IPECCUHA, B IIPOLIECC BKIIOYAIOTCA OUKH,
u3MeHseTcs peabcopObuust Boasl, 4To obec-
NEYUBAET BOCCTAHOBJIEHHE OCMOJIAIBHOCTH
KpoBHU 10 HOpMBI. Ilociie nuThs BOABI Kakoe-
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Boano-conesoit romeocTas — ponb pedrekcoB, TOPMOHOB, HHKPETHHOB, ayTaKOUA0B

TO BpeMs OCMOJSJIBHOCTh KPOBH Yy Y€JIOBEKaA
MOXeET OBbITh HUXE HOPMBI, YTO IPHU 3HAUHU-
TEJIbHOW CTENEHHM OTKJIOHEHHUS YXYIIIUT pa-
00Ty KJIETOK opraHu3Ma. MoXHO 1 IpeaoT-
BpaTUTbh 3TO U3MEHEHHE M KakuM oOpa3zom?

Yenosuwii pegprexc. Illpu nutbe BOAB
yCIOBHBIN pediexc cnocoOCTByeT mpeaBoc-
XHIIEHHUIO COOBITHS M TakoMy mpeoOpaso-
BAHUIO CHCTEMBI PErYyJIsIUHU, IPU KOTOPOM
MOYKH HAYMHAIOT 3KCKPETHPOBATH XKUAKOCTD
BCKOpE Moclie €€ MOCTYIJEHHUS B OPTaHU3M.
OTO cMAr4yaeT BIUSHUE BO3MYIIAKOMET0
¢daxTOpa, KOTOPBIM CIYXHUT IpecHas BOJa.

OO0bluHO YenoBeK muTaeTcs 3 pasa B
CyTKH, BCachlBaeMble BEIIECTBA JEMOHU-
PYIOTCS I MOCHEAYIOIETO UX PacX0J0BaHU
B ocTajipHOe BpeMs cyTok. [locime pacmen-
JeHUs B KHLIEYHUKE OCJKOB, JUIHUAOB H
YTJIEBOJOB NHUIIM JO aMUHOKHUCIOT, MOHO-
caxapoB, JKHPHBIX KHCJIOT, OHH, a TaKXke BOJa,
MOHBI BCACHIBAIOTCS B KPOBb U UCIOJB3YIOTCS
WJIH yAAIA0TCS, TeNOHUPYTCca. B 3T0 Bpems
JIOCTaTOYHO PE3KO MEHSETCS COCTAaB KPOBHU.
OTo HexenaTelbHOE sBIEHHUE, TpedyeTcs
PEeTyIAAUN OCHOBHBIX (PU3MKO-XHUMHUUYECKHX
napaMeTpoB XKUAKOCTEH BHYTPEHHEN Cpeabl.
brin 6b1 menecooOpa3eH miIaBHBIH, MOCTeE-
NEeHHBIH mpouecc, 4TOObl MUHUMHU3UPOBATH
W3MEHEHUS KOHIIEHTPAlMU BEIIECTB B IJ1a3Me
kpoBH. IIpu muthe BOABI, BCAacCHIBAHUH
00JIBIINX KOJIHMYECTB IIIOKO3Bl BO3MOXHA
TUIIOOCMHUS WJIM THIepriukeMmus. B cmydae
TJIIOKO3Bl cTabunu3anusa €€ KOHIEHTPALHUHU B
KpPOBHU 3aBUCHUT OT COOTHOIIEHHUS CEKPELUH
WHCynuHa u riawokarona, [JIII, a npu BeIpa-
JKEHHOU THMIEPIIMKEMUHN BKJIOYAETCS MOYKa,
yaanusisi U30BITOK TIIOKO3BI, YTO NPUBOAUT K
TJIFOKO3YPHH.

Bazonpeccun. Peaknus ocMopenenTopos
UM BOJIOMOPELENTOPOB NPU MOTPEOJIeHUH
BOJBI UJIH COJEHOW NMHUIIH CONMPOBOXKIAETCA
aKTHBaLMEH OCMOperynupyoimiero peduekca,
U3MEHEHUEM CEKPELUH Ba30IpecCHHa, Jes-
TEIBHOCTH MOYEK C MOCTENEHHON dKCKpeuei
MOYKON COOTBETCTBYIOIIUX BEIIECTB, KOTOPBIE
B U30BITKE NOCTYIHIN B KPOBb.
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OCHOBHBIM PEryasiTOPOM BOJHOTO OajaHca
sBngercs Bazonpeccud (CysTyrPheGlnAsn-
CysProArgGlyNH2), nogo0HbIe eMy HOHa-
NENTUABl BBISIBIEHBl Y Pa3JIMYHBIX TPYINI
XKUBBIX CyIIeCTB. B TeueHne MHOTUX JECSATH-
neTuil obcyxaancs BONPOC O BIUSHUM TOP-
MOHOB Helporunodusa Ha BblAeIeHNE TOYKOH
HE TOJBKO BOJABI, HO U MOHOB, HO OH HE OBLI
pewreH. B nHammx paborax coBmMecTHO ¢ Ipod.
M.NU.TutoBbIM OBIJIN CHHTE3UPOBAHBI H
HcCclleI0BaHbl HOBBIE AHAJIIOTH 3TUX NMENTUIOB,
YTO MO3BOJMJIO MOJYYUTH BHICOKOAKTHBHBIE
COEIMHEHHUS, CIOCOOHBIE CEJIEKTUBHO H3Me-
HSTh 3KCKPEUHIO MOYKOH KPBIC BOJBI, HOHOB
Na nnu K. Takue s3dpdextsr Obinum o0yc-
JIOBJIEHBl 3aME€HaMU aMUHOKHUCJIOT B 3, 4 u 8
MOJOXEHUIX (B GOopMyJie 3TH aMHUHOKHUCIIOTHI
BoIAedeHBl). [Ipu pa3niuvyHbIX THUIAX AKTHB-
HOCTH aHajora MenTuia OTIHYalTCS V-
peuenTopsl ¥ BTOPUYHBIE MECCEHIXKEPHI.
CosmecTHO ¢ ui.-kopp. PAH B.H.lletnunbiM
U ero COTpyJHHMKaMHU NOKazaHa KOppeNsIus
MEXJy PHEpPrued NJOKMHTa V2-penentopoB U
peabcopbuueii ocMOTUYECKH CBOOOJTHON BO-
JBl B TIOYKE KPBIC in Vivo.

Hukpemun. NU3BeCTHO, 4TO B KIETKax
KEJyIOYHO-KHIIEYHOTO TpakTa o0pasylorcs
(HU3MO0JIOTHYECKU aKTUBHBIE BEIIECTBA, KOTO-
pble BOUSIOT Ha nuiieBoe nosegenue. [locue
MOCTYIUICHUS YIII€BOJIOB MMHUIIH B KHIICYHUK U
BCACBIBAHUS €TO KJIETKH HAYUHAIOT CEKPEIHI0
I'JII1, oH cTUMYNIUPYET CEKPELUIO UHCYJINHA Ha
¢oHe moBBILaOIEiicss KOHIEHTPAUuu TI0-
KO3Bl B KpOBHU. BO3HUKIO mpeamonoxeHue o
CYyLIECTBOBAHUHU (PU3MOTIOTUYECKH aKTHBHBIX
BEUIECTB, CIIOCOOHBIX YCKOPUTH BBIBEICHHUE
TeX BEIIECTB, KOTOpPblEe HApYyIIHUIH COCTaB
BHyTpeHHEH cpeabl. ONHUM U3 TAaKUX MENTH-
OB sBJsAETCS 3KceHaTtun, muMmetux [JIIT —
HisGlyGluGlyThrPhe-ThrSerAspLeuSerLys
GInMetGluGluGluAlaValArgLeuPhelleGlu
TrpLeuLysAsnGlyGlyProSerSerGlyAlaPro
ProProSer-NH2.

OKCHEepUMEHTHl ¢ HHBEKIUEH 3TOro Mer-
TH/Ia U €r0 HOBBIX CHHTE3UPOBAHHBIX aHaJIO-
roB KpblcaM BMeECTE C BOJHOW Harpy3Koi,
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0. B. Harouunn

MOoKa3aJlM, YTO BBIJCICHHUE OCMOTHUYCCKH
cBOOOJTHOM BOJIbI TOYKOW HAYMHAETCS paHbIIE,
BBEJICHHAS XHUJKOCTh SKCKPETHPYETCS OBICT-
pee, BOCCTaAaHABIHUBAKTCH (U3HUKO-XUMHU-
yeckue napameTrpsl kpoBu [2]. Tem cambiM,
HaMH MMOJy4YeHBI SKCIIEpUMEHTAIIbHBIC JaHHBIC,
YTO pealu3yeTcs elie OJUH ClieHapui paboTh
CHCTEMBI PETYIISAINU BOJHO-COJIEBOTO 0OMeHa
u obecmeynBaeTcs Oosiee OBICTpOE BOCCTA-
HOBJICHUE MMOYKOHM COCTaBa XHUJIKOCTEH BHYT-
penHeii cpenpl. Takum 006pa3oM, UHKPETHHBI
MOTYT paccMaTpPHUBATHCA KaK CBOEOOpa3HBIN
3aIMUTHBIA MEXaHU3M CIENYIOIEro YpOBHS
MOCJie YCIOBHOTO peduiekca Ansl cTaOuiIu-
3allUU CcOCTaBa XUJKOCTEH BHYTpEHHEH
Cpelsl.

Aymaxouowi. B 90-e TrT. HamMu BBIsIBIICHA
pOJIb HOBOTO TJIACTa PETYISIUU BOJHOTO
oOMeHa, CBA3aHHOTO C y4aCTUEM ayTaKOHIO0B.
DTO0, BO3MOXHO, PBOJIOIMOHHO Haubolee
JNPEBHUN TUI PETYISANUN, OH PYHKIIHOHUPYET
y 4eloBeKa, ero NUCPYHKIUS MPUBOJIHUT K
MOSBIEHUIO psijga GopMm matonoruu. PaHee
peTyISIUI0 BOJHOTO 0OMeHa pacCMaTpUBAIIU
Kak (YHKIHIO JEeHCTBUS OIHOTO TOPMOHA —
AJI, HO CTaHOBUTCSA OYEBUJAHBIM, YTO
(YHKIIHOHUPYET Mapa BEn[eCTB — BA30NPECCHH
u aytakoun [7]. DTU HaHHBIE MOKa3bIBAIOT
3HaYeHHWEe B pEryiasiluu MECTHO o0pasy-
IOMUXCd QU3MONTOTUYECKU aKTUBHBIX Be-
mecTB. B mpomecce sBodtonuu o0pa3oBaHue
(hU3UONTOTUYECKU AaKTUBHBIX BEIIECTB, OTIpee-
JSIOMKAX OTHOIIEHUE OPTaHu3Ma K BOJIE U eJie,
OBLIO COCPEJIOTOYECHO HE B OJJHOM DHJIOKPHH-
HOM opraHe, a copMHPOBaAJIOCh B KJIETKAaX
3QPeKTOPHBIX OPraHOB, CBA3aHHBIX C OCY-
miecTBICHUEM 3TUX QyHKIU. B aTom cinyuae,
Korna 3ta GyHKIHS epelaHa KaxJI0H KIeTKe,
pPEe3KO BO3pacTaeT HaJeKHOCTh BCEH CUCTEMBI.

HUmoeu. Anantanus ocobu, peaknus Ha
cTuMyn Haubonee 3QpPEeKTUBHO MOTYT OBITH
OCYIIECTBICHBI TOJIHKO MPU CTAOUIBHOCTH
BHYTpPEHHEH cpeabl, 4yTo oOecmedyuBaeTcs
COBOKYIIHBIM yYacTHEM PETyISTOPHBIX (H-
3UO0JIOTUUECKUX cucTeM. TeopeTUuueckoe 3Ha-
YeHHE THX JaHHBIX COCTOUT B 00OOCHOBAHUH
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polu B cTa0MIHM3aIUMU BOJHO-COJEBOTO
oOMeHa HapsAy ¢ ydacTUEeM HEpPBHOH cHCTe-
MBI U TOPMOHOB, TaK)X€ UHKPETHUHOB U ayTa-
KOHUJIOB. DTOT HOBBIM OOHapy>XKEHHBIN B Ha-
el 1abopaTopun cnocod peryasuu BOJHO-
COJIEBOI'0 00OMEHa yCKOPSET BKIIOYEHUE TOUYEK
B cTaOMIIM3alMI0 cOCTaBa BHEKJIETOUYHOHU
JKUJKOCTH, YTO yMEHbIIAaeT H3MEHEHHE
cocTaBa KpPOBHU NpHU MOTPeOIEHUU BOIBI H
coneti. llpuknagnoe 3HadyeHue: 1) cunHTe-
3UPOBAHBI aHAJIOTH HOHAMENTU0B 110 HATPUil-
ypeTudeckomy netictBuro 6osee uem B 50000
pa3 saddexruBHee dypocemuga [5]; 2)
BBISIBJIEHA POJIb Ay TAKOUJOB B T€HE3€ HOYHOTO
dHype3a y neTed u pazpaboTaHa Ha 3TOW
ocHOBe cxeMa 3p(PEeKTUBHOTO COUYETAHHSA
HOHANENTUI0B U OJIOKAaTOPOB CHHTE3a ayTa-
KOUJIOB B JIEUYECHUH HeJyra, KOTOPBIM B
HEKOTOPBIX CTpaHax cTpanaet ao 28 % nerei
[6]; 3) BEIIBIEHA pOJb MHKPETHUHOB [2] u
CHUHTE3MpPOBAHBl UX HOBBIE AaHAJOTH I
BO3MOXHOW KOPPEKLUHH HapyLIeHUS PU3UKO-
XUMHUYECKHX MTapaMeTPOB BHYTPEHHEN CPEIbI.

Hcxkpenne Onacooapro E.HU.ILllaxmamoagy,
A.B.Kymuny, A.C.Mapuny, A.A.Ky3ueyosy,
M.U.Tumosa, coemecmuo ¢ Komopuvimu Ovlia
8bINOAHEeHA Ima paboma, oHa NOO0JepICAHA
POOU (Ne 11-04-01636), npoepammoui «Bedy-
wue nayunvie wkoavly (HLI-65100.2010.4),
OFH PAH.
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Ot Teopuu kierouHo narosjoruu P. Bupxosa
K (parouurapuoii reopuu U.1U. MeyHukoBa

P.A. CennamBuiau

HUnemumym ummynoguszuonoeuu, Mocxea, Poccus

IToutn 130 €T OTAENAIOT HAC OT HAOJIIONECHUS
.M. MeuHukoBa 0 B3aMOOTHOLICHUSIX IIUIA
pO3bI, MOTPYKEHHOTO B MPO3padyHOE TEJIO
JUYUHKA MOPCKOH 3BE3/IbI, U €€ OIYKIAI0IINX
kneTok. McronkoBanue 3Toro ¢peHomMeHa
nopoauno uuew d¢aronurosa (1883), oo
UCTOPUYECKOH cynp0e KOTOPOTO MOXKHO
ckazaTp cnoBamMu A.M. be3spenku: «Kak
BCsIKas UCTHHA, Hes 0 (harouuTo3e nepexuiia
aBTropa. OHa mponomxaetT OyIUTb MBICIU U
3apoaaTh HOBbIE UccienoBanus» («Mcropus
onHOM uaen», 1926, c. 3).

Co3nanHoe renueM M.M. MedynukoBa
y4eHue 0 (aronuTo3e NPOLLIO CIaBHBINA NYTh
OT «BOCTOYHOW CKa3KHU» A0 BCEMHPHOTO
npu3HaHuda. Mctopuyeckas 3aciyra «...BeJHu-
koro M.M. MeuHukoBa, cO3/1aBUIETO MEPBYIO
TEOPHUI0 MMMYHHTETa — (aroumuTapHYIO
TEOPHI0, 1 000CHOBABILIETO HAJIMYHME Y BBICIIUX
OpPTraHM3MOB CIEHHATU3UPOBAHHON MMMYHHOM
cuctemsl...» (P.B. IlerpoB «MMmyHONOTHUA»
M., 1982. c. 5), He BbI3BIBACT COMHEHUM.

N3 Tpex BeNWKHUX OTKPBITHH, pEBOIIO-
MUOHHU3UPOBABIINX €CTECTBO3HAHUE U MHUPO-
BO33pE€HUE TOTO BpEMEHH, OJHO — 3aKOH
COXpaHEHHUs M NpEeBpaALIEHUS dHEPTUH —
OTHOCHUTCS K 007macTu QU3MKH U HUMEET
YHUBEPCAIbHOE €CTECTBEHHOHAyUYHOE 3Ha-
YeHue, a JBa APYTUX — KIETOYHAsA TEOpHUS U
3BOJNIIOLMOHHOE y4YeHHE — (QyHIaMEHTaJIbHO
XapaKTepHU3ylT OHOJNIOTHYECKYIO GOopMYy
IBUXKe-HUA MaTepuu. IlepBbIi aTan cuHTE3a
OMOJIOTUM M MEIUIUHBI OB OCYLIECTBIIEH
Tpyaamu P. BupxoBa Ha 0ocHOBE B3aUMOCBA3H
KJIETOYHOU TEOPHUH U MATOJOTHHU YETOBEKA.

bonee 150 neT npomuio ¢ MOMEHTa BBIXO-
na ¢yHoamMeHTtanspHOTO Tpylna Pynonbda
BupxoBa «Knetounas matonorusa» (Die
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Cellularpathologie in ihrer Begrundung auf
physiologische und pathologische Geweb-
slehre), B koTopom u Obl1a chopmynupoBaHa
€ro 3HaMEHHUTAas KJIETOYHas TEOpHs.

Onpnako KJeTO4YHOHM matojoruu Bupxosa
OplIa MpUCyIla U NPUHLUHUIUAIbHAS UCTOPHU-
YecKasi OrpaHUYEHHOCTbh, 00yCIOBIEHHAs KaK
Hay4YHBIMU, TaK U METOHNOJOTUYECKUMHU
npuunHamMu. CamMo coJepXxaHHE MOHATHS
KaemKka OBLIO TOTJa YPE3BBIYAMHO Y3KHUM.
XoTst B cBoeil kHuUre BupxoB paccyxkaaeTr o
NUTAaHUH, 00pa3oBa-HUU, OTIPABICHUHU, BO3-
Oy>XKIeHUU W Aaxe O JesITEeNbHOCTH 4ac-Tei
TeJla, OH 0Ka3ajcs HE B COCTOSIHUHU MOHATH —
U B 3TOM €r0 HCTOpUYECcKasi OrPaHNYEHHOCTD
— aKTUBHYIO POJIb KJIETOK B KU3HH 3JJ0POBOTO
u 6osnpHOTO OpranusmMa. s Bupxosa kinerka
SBJsSIE€TCSA NMacCHUBHBIM cyOcTpaToMm Ooies-
HEHHOTO Ipoliecca, OHa TONBKO MpeTepeBaeT
0oNe3HEHHBIE M3MEHEHHUS B pe3yibTaTe
MO-BPEXKACHUS WM OCINa0JIeHHUs MUTAHUS, HO
HHUKOTJa HE pearupyeT Ha BO3AEHCTBHE TOTO
unu uHoro Qakrtopa. Cama uges KJIeTOYHOU
peakuuu M, TeM Oojee, meiIecooOpa3HOU
KJICTOYHOH peaklnu Obliia COBEPIICHHO YYK/1a
BupxoBy. MoxHO cMeI0 cKa3aTh, YTO KJIETKa
Pynonbda Bupxosa He HaeneHa MOJTHOLEHHON
XHU3HBIO, OHA oOpasyeTcs, CymECTBYET,
MHUTaeTCs, MOABEPTraeTCs MACCUBHBIM H3Me-
HEHHSM, HO HE OIIYyLIaeT, HE pearupyer,
CIIOBOM HE JEWCTBYET M YK, KOHEUHO, HE
B3aMMOJEHCTBYET C APYTUMH KJIETKaMH.

Benukas peBonrouusi, koropywo JlapBun
COBEPIINJI B OMOJIOTHH, COCTOUT B CO3JaHUU
Hay4YHO OOOCHOBAaHHOW TEOPHHU NMPOUCKOXK-
JEHHS W HBOJIIOLMH XUBBIX Oopranu3moB. Ha
OCHOBE JapBUHOBCKOTO YUYEHHsS KaTerOpHHU
«mpucnocobiieHue» U «boppba 3a cymecT-
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BOBaHUE» CTAIU UIECHHONU OCHOBOM BTOPOTrO IO
BPEMEHU CUHTE3a OMOJTOTUH U MEIUIHHBI,
KOTOPBIM MPOU30MIEN] MyTeM BO3JEHCTBUSI
NapBUHHU3Ma Ha MEIUIMHY MU, KOHKPETHEE,
Ha YYCHHE O BOCMAJICHUHM W OaKTepHallbHOU
STHOJIOTUH WHPEKIHOHHBIX 3a00JI€BaAHUMU.
OcyuiecTBlI€HUE ATOTO CUHTE3a B SHBape
1883 roma cTtano 3BE3OIHBIM YacOM BEIAAIO-
oIerocsi pycckKoro 300Ji0Ta U JapBUHUCTA
N.1. MeuynukoBa, nocssiTupuiero nepssie 20
JIeT CBOCH HAYYHOU NEATEIBHOCTU U3YUCHUIO
0eCTI03BOHOYHBIX.

MO>KHO BBIIEIUTH 10 arouTapHBIA 3Tal
MUCCIIeIOBAHUSA BHYTPUKJIETOYHOTO MUIIE-
BapeHMsl, OCHOBHBIMH BEXaMHU KOTOPOTO OBLIH
nee nyonukanuu 1877 roga. B ornpaBineHHON
3 (15) anpens u3 Opecchl mepBOU CTaThe
«HUccnenoBanus o rydkax» OH CMEJNO OIpO-
BepraeT MpejacTaBieHUus kopudes Omonoruu
TOTO BpeMeHHU OJpHcTa ['ekkens o ToMm, 4TO
nuneBapeHue y TyOOK OCYIIECTBISETCS
HUCKIIOYUTENBHO SHTOAEPMOil. B pesynbrare
TINATEJIHLHOTO MCCIEOBAHUS YETHIPEX BUJOB
ry0ok Me4HHKOB yCcTaHaBIMBAET MOMaJaHue
BHYTPbh KIIETOK MapEHXHMBl KapMHHA H
MUIIEBBIX YAaCTHUI[, KOTOPBIE 3aTEM pacIlell-
JNAI0TCS U pacTBOpPsSIIOTCSA. 3A€Ch XK€ OH
YKa3bIBa€T, YTO CBOMM NapEHXUMHBIM THUIIE-
BapeHHEM T'yOKH mpUOIHMKAOTCI K OECKU-
MIEYHBIM PECHUY-HBIM 4YepBsIM U Oolee
MepBOOBITHBIM MUKCOMHUIIeTaM. DaKkTUYEeCKIX
MIaHHBIX 00 3THX OpraHU3Max B IIEPBOH CTaThe
HET U TEPMHUH «BHYTPUKJIECTOYHOE MHUIIEBA-
peHue» emie He purypupyet. OqHaAKO UMEHHO
3Ta CTaThs 3HAMEHYET Ha4yallo HHTCHCUBHOM
paboTel MeYHHKOBA MO BHYTPHUKIECTOYHOMY
MUIIeBapEHUID, KOTOPOE UMEHYETCs IMOKa
MapeHXUMHBIM.

Bo BTopoi#i ctathe «O NUIIEBAPUTEIBHBIX
opraHax MPECHOBOJHBIX TYypOeInsapuii»,
otnpasiaenHol 3 (15) cenrabps 1877 roga us
c. IlomoBka, rae oH 3aBepIIui 3Ty padoTy,
MeuyHUKOB coo0IIaeTr o mepeBapUBaHUHU
MUIIEBHIX YaCTUIl BHYTPHU ILIA3MOJUS MUKCO-
munera. Ho rmaBHoe B apyrom. MeuyHHKOB
JIOKAa3bIBA€T, YTO MPSIMOKUIIEYHBIE U TPEX-
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BETBUCTHIC TYypOCIUISAPUHN SBIASIOTCS HACTOS-
UIUMHU NapeHXUMaTUKaMH, KOTOphIE IepeBa-
PUBAOT MPUHATYI NHIY BHYTpH amebo-
00pa3HO ABHTAUIUXCSA KIETOK C TYIBIMH
NpPOTOIIa3MAaTUUYECKUMHU OTPOCTKAMU, Y4acCT-
BYIOIIMMU B MOEAAHUM MUIIH. DTUM KIETKaM
MeuHHKOB naeT Ha3BaHUe aMeOOBHUIHOTO
srutenus. OTMEUEeHO, YTO U Cpeau TypOel-
TNSpUN, IMEIOMHUX 000CO0IEeHHBIH KUIIICUYHUK,
€CTh XUBOTHBIC, BOCIPUHUMAIOIINE MUILY
Hanoao0ue MapeHXUMaTHKOB.

B sTOlf cTaThe BHEpBBIE pACKpPBIBAETCS
Ba)KHEHWIIIee U JOTOJIC HEU3BECTHOE CBONMCTBO
KJIIETOK, OCYU[ECTBISIIOIMIUX MapeHXUMHOE
MUIIeBapeHNe, — UX CIOCOOHOCTh K CaMocC-
TOSITEAbHOMY MEPEABUNKECHUIO K MUIIEBBIM
yactunaM. bonee Toro, skcnepuMeHTaIbLHO
MO TBEPKACHHAS UJes TapEHXUMHOTO, (DaKTH-
YEeCKU BHYTPHUKJIETOYHOIrO, MUIIEBAPEHUS
nojydaeT 3J€Ch CBOE JalbHelIiee pa3Bep-
THIBAHUE, MOCKOJIBbKY OHO TPAKTyeTCs YyXe
«...KaK OCHOBHO€ CXOACTBO MEXJAY HU3IIUMHU
NpEeICTAaBUTENSIMHU JABYX MCXOIHBIX THUIIOB
MHOTOKJIETOYHBIX )KUBOTHBIX», TO €CTh UepBeil
M KUIIEYHOI0-JOCTHBIX; K ITOCIEIHUM, KaK MBI
MOMHHM, TOTJIa OTHOCHIIM TYOOK. XOTs caMm
TEPMUH elle HE BBEJCH, €CTh BCE OCHOBaHUS
CUUTATh, YTO OTKPBHITHE BHYTPUKIETOYHOTO
MHUIIEBAPEHUS KaK QUIOTEHETHUECKH HCXOI-
HOTO THIAa NMUTAHUS MHOTOKJIETOYHBIX Cle-
naHo MeYHHKOBBIM B TE€UECHHE ampeisi—
ceHtsa0ps 1877 roga, Korga OH HaXOJWICS B
Opecce u c. IlomoBka.

B utore nposenennsix k koHny 1878 rona
uccinenoBaHuii MedyHUKOB popmynupyeTt
MOHSATUE ITAPEHXUMATO3HOTO criocoba mepe-
BapuBaHUA» (TO €CTh NepeBa-PUBAHUS BHYTPH
METOK WJIY K€ IPOHUKHOBEHHUS B HUX MUIIEBBIX
BEIIEeCTB), KOTOPHIH HAOIFOIAICSI UM TOMUMO
MPOCTEUINNX TOJIBKO Y TYpOCIISpHii, — CAMBIX
HHU3IIUX YepBel U ryOOK, KOTOPhIX MEUHUKOB
yXKe OTAENIeT OT KUIIEYHOMOJOCTHBIX U
paccMaTpuBaeT Kak ropasno 0oyiee HH3IIYIO
BETBh MHOTOKJIETOYHBIX. [lonmbiTKa OoOHa-
PYXHUTh TaKOW cmoco0 MUIEBApEeHUS Yy HX
O KAUIIUX POAUYEH, — KUIIEYHOTIOIOCTHBIX,
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Ot Tteopuu kiIeTo4HOH maronoruu P. BupxoBa k ¢aronuraproii teopun W.M. Meunukopa

HECMOTPSA Ha MHOTOKpaTHbIE IPOOBI, TOKa HE
yaanach.

OueBUIHO, UMEHHO 3TO SBISETCS MPU-
YUHON COBEPLUICHHO MPEMOJOXUTECIbHON
¢dopMbl, B KOTOpOii MEYHHUKOB BBICKA3bIBAET
cBou ¢uimoreHeruueckue nocrtpoenus. OH
paccMaTpuBaeT MX HE «KaK 0OOOCHOBaHHYIO
TEOPHIO, HO JIMIIb KaK MPOTrpaMMy K psAy
UCCIIeI0BaHUM, KOTOPBIE, MOXKET OBITh, KOTAA-
HUOYIb MOCIYXaT MOBOJOM K MOCTPOEHHIO
TEOpUN».

TepMHUH «BHYTPHUKJIETOUYHOE MHIIEBA-
peHue» y MedyHHUKOBa MOSIBISAETCS BIEPBHIE B
cratbe «O BHYTPUKIETOYHOM HHUIIEBApPECHUH
Yy KUIIEYHOIOJIOCTHBIX», OTIPaBICHHOH M3
Utanum 24 anpens 1880 roga u onyO6nu-
KOBaHHOMH B 3TOM K€ roly B )XypHaie «Zoolo-
gischer Anzeiger». B neii MeuyHnukoB ycTa-
HOBHJI MPU KOPMJIEHUU KapMHHOM (akT
BHEJAPEHUS TBEPABIX MNUIIEBBIX YaCTHUI B
KJIETKH SHTOAEPMBI y THAPOIOJIHUIIOB, TUIPO-
Meny3, cuhoHohOop 1 aKTUHHK. Y TPeOHEBHKOB
(MX TOTAA OTHOCHIJIM K KHIIEYHOMOJIOCTHBIM)
3axBaueHHAs MMHUIIA TPOHUKAET B OJyXIaroIne
KJIETKH Me30epMbl, YTO HamoMuHaeT Meu-
HHUKOBY TaKO€ )K€ COOTHOILIEHHUE y I'yOOK.

OOHapyXeHHe BHYTPUKJIETOYHOTO MHILE-
BapeHHs y MpeACTaBUTENEH TMaBHBIX TPy
KUIIEYHOMOJOCTHBIX MO03BOJseT MEUHUKOBY
00001IUTH BCE MOJYYECHHBIE UM PE3YJIbTATHI.
OH npuxoauT K 000CHOBAHHOMY 3aKJIIOUECHUIO,
YTO «BHYTPHKJIETOUYHOE MHILEBAPEHUE COC-
TaBJseT NEepPBOOBITHOE SBJIEHHE Y MHOTO-
KJIETOYHBIX U OBLIO MPaBUJIOM TaKXe y Mpel-
KOB MIOCJEAHUX». DTOT BBIBO, 10 MEUHHUKOBY,
MMEET /IBa CIEJICTBUS: BO-TIEPBBIX, TIO3BOJISET
CYUTATh 0COOYIO MHUIIEBAPUTEIBHYIO MOJIOCTh
Yy MHOTOKJETOYHBIX BTOPHUYHO mpHuobOpe-
TEHHBIM 00pa3oBaHUEM, HOCKOJBKY I
BHYTPHUKJETOUYHOTO MHUIIEBAPEHHUS OHA HE
HYXHA; BO-BTOPBIX, OOBSICHAET TOJBKO YTO
obnapyxeHnHoe Kpykenbeprom orcyrcBue
CEKpEeUHH NMUIIEBAPUTEIbHBIX (EPMEHTOB Y
KUIIEYHOTIOJIOCTHBIX.

Takum obpas3om, B paboTrax MeuHuUKOBa
1878—1880 rr. noHMMaHHU€E BHYTPHUKIETOYHOTO
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NUIleBapeHus HE TOJbKO Kak QuioreHe-
THUYECKU UCXOJHOTO THIa MUTAHUS, HO U KakK
npomnecca, ONpPEeNEIUBIIEr0 PaHHUE ITAINbI
HCTOPUUYECKOTO Pa3BUTUSI MHOTOKJIETOYHBIX
MOJIYYHJIO CBOE OKOHYATENbHOE 000CHOBaHME.

HodaronurapHblii 3Tan HccIeJOBaHUS
BHYTPHUKJIETOYHOTO MTUIIEBAPEHHUS 3aBEPILIMIICS
cTaTbeil, onyOJIMKOBaHHOH MEYHUKOBBIM B
xypHaine«Zoologischer Anzeiger» B 1882
rogy noj HazBaHueM «K ydyeHHIo 0 BHYTpHU-
KJIETOYHOM MHIIEBAPEHUHN Y HU3LIUX KHUBOT-
HBIX». B cTaTthe Hamen orpaxeHue 0OIbIION
HHTEpEeC, KOTOPBIM BO3HUK K 3TOH mpobieme
y 300JI0TOB IOCJIe€ CHCTEMaTUYEeCKUX pabor
MeunukoBa. M3 HOBBIX JaHHBIX 34€CH CO00-
maeTcs 0 HaONIOJEHWH C Hayajda g0 KOHIa
npoliecca MNOMIOLICHUS U IIepeBapUBaHUSI TUIIH
KJIETKaMHi HTOIEPMBI OJHOH 0co0M y MOJIO-
IObIX TpeOHeBUKOB. IHTEpeCceH He U3BECTHBIN
paHee ¢akT oOpa3oBaHMUS U3 KIETOK IHTO-
JepMBl I1J1a3MOAMEB (MHOTOAAEPHBIX 00pa3o-
BaHHMN) BOKPYI MOTJOLIEHHBIX MHUIIEBBIX
YacTHI] KPYIHOTO pa3Mepa.

Cnenyromias pabora MeunukoBa «HMccne-
JOBaHUS O BHYTPUKIETOUHOM MHUILEBAPEHUH
y 0€eCI03BOHOYHBIX», OTIpaBieHHas U3 PuBsl
(Uranus) 22 mas 1883 roma u onyOnu-
KoBaHHag B «Arbeiten a. d. Zool. Inst. zu
Wien» u B 1884 rogy «Pycckoit MmeguuuHe»,
3HaMeHyeT Hadajo (arouuTapHOro 3Tama B
HCCIEOBAHUU BHYTPUKIETOYHOI'O MHUIIEBA-
pEHHS, KOT]a OHO BBICTYMAET y)XE€ B COBEP-
IIEHHO HOBOM Ka4eCTBE, BBIXOJA 3a MPEeIIbl
npouecca NUTAaHUSA KaK TaKOBOTO.

B MeTomonmorudeckoM M MCTOPUKO-HAYY-
HOM OTHOIIECHHUH BaXXK-HO, UYTO CAMO OTKPBITHE
¢arouuTo3a u GOPMYIHPOBKA OCHOBHBIX
MOJOXEHUU o 1enebHol (paroumrapHoit)
CHCTEME OpraHM3Ma 4YeJoBeKa M BBICHIUX
XUBOTHBIX OBLIO CAEIAHO IPEUMYIIECTBEHHO
TeopeTudyeckuM nyrteMm. Ilpu Mukpockonu-
4eCKOM HaOJI0JeHUHU 32 MOABMXKHBIMU ME30-
JEepMaJbHBIMH KJIETKaMU JTUYUHKH MOPCKOH
3Be3/bl B ssHBapckuil aenp 1883 roma Meu-
HHUKOBA, KaK OH caM BCIIOMHHAJ, «Cpa3y oce-
HHJIa HOBAs MBICIIb,... YTO MOJA0OHBIE KIETKH
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JIOJIKHBI CITYKUTh B OpraHU3Me JJIsl IPOTUBO-
NeCTBUS BPEAHBIM JAEHUCTBUAM». XOTS
Me4yHHKOB JaBHO HaOJromal BKIIOYEHHE B
OpTaHU3M U NEepeBapHBaHUE B HEM IMOCTO-
POHHUX YaCTHUI[ KJIETKAMHU ME301E€PMaIbLHOTO
MPOUCXOXKACHUS, HO MBICIb O TOM, UTO 3TOT
MPOIECC MOXKET OBITh 3AIIUTHBIM, MMO-BUJIU-
MOMY, He IPUXO0AUJa €My B TOJIOBY, a IBUJIACh,
KakK NUIIET OH B CBOEM BEChbMa «OCTPOCIO-
)KETHOM» BOCIOMUHAaHHUHU, COBEPILICHHO HEO-
KugaHHo. «B uynHo# oOGctraHoBKe MeccuH-
CKOTO MPOJUBA, OTAbIXasi OT YHUBEPCUTETCKUX
mepeapsar, S Co CTpacThio OTAaBalics paboTe.
OnpHaxabl, KOTAa BCS CEMbsS OTIPaBUIACH B
MapkKk CMOTPETh KAKUX-TO YIHUBHUTEIbHBIX
JNIPECCUPOBAHHBIX 00€3bSH U 1 OCTAJICSA OJIHMH
HaJl CBOUM MHKPOCKONOM, Habmiomas 3a
)KM3HBIO MOABMXKHBIX KJIETOK y MPO3pavyHOU
JTUYUHKA MOPCKOU 3BE3AbI, MEHS... OCEHMIA
HOBasi MbICIb. MHE MPUIIIO B TOJOBY, UYTO
Moo0HbBIe KIETKH JOJDKHBI CIYKHUTh B Opra-
HHU3ME JAJIsI IPOTUBONEUCTBUSA BpEAHBIM
nesartensiM. UyBCTBYys, UTO 31€Chb KPOUTCS
HEYTO 0COOEHHO MHTEPECHOE, S A0 TOTO
B3BOJHOBAJICSA, UTO CTaJ IIaraTh 110 KOMHAaTe
M Jaxe BBIIIeN Ha Oeper Mops, 4TOOBI
coOparses ¢ MbicisaMu. S ckazan cebe, 4TO
€CJIUM MO€ MPEeA-MOJI0KEHUE CIIPABEIIUBO, TO
3aH03a, BCTaBJIECHHAS B TEJO JUUYUHKU MOP-
CKOW 3BE€3/bl, HE UMEIOILIENH HU COCYAUCTOM,
HU HEPBHOW CUCTEMBI, JOJXKHA B KOPOTKOE
BpeMs OKPYXHUTHCS HaJe3MIHMMHU Ha Hee
MOJBHXHBIMHU KJIETKaMH, MOJTOOHO TOMY Kak
3TO HaONIOMaeTCcst y 4enoBeKa, 3aHO3HUBIIETO
nanen. CkazaHo — caenaHo. B kpomeuHom
caJuKe MpHU HalleM JBOpE, B KOTOPOM HeEcC-
KOJILKO HEHW mepes TeM Ha MaHJapUHOBOM
JnepeBIle OblIa yCTPOECHA JAETAM POKJIECT-
BEHCKAasl «EJKa», s COpBaJ HECKOIbKO PO30-
BBIX MIMIIOB U TOTYAC BCTABUJ HUX IMOJ KOXY
BEJHMKOJNENHBIX, IPO3PAUYHBIX, KaK BOJA,
JTUYUHOK MOPCKOHM 3Be3nnl. S, pazymeercs,
BCIO HOYb BOJIHOBAJICS B OXHUIAHUU PE3YJIb-
TaTa — U Ha JIPYyrod JeHb paHO yTPOM C pa-
JIOCThI0 KOHCTAaTUPOBAJ yJaady OMNbITa. DTOT
MOCJHENHUH M COCTAaBUI OCHOBY Teopuu (a-
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TrOLIMTOB, pa3paboTke KOTOPOH ObIIM MOCBS-
HIEHBl MOCHeAyomue 25 NeT MOeH XHU3HM.
Bo3Hukmas B pe3ynbTaTe 03apeHus aHAJIOTUs
MEXAY NMpeAnojgaraeMblM OKPYKEeHHUEM 3aHO-
3Bl, «HAJIE3IIUMHU Ha HEee MOABUXHBIMHU KJIET-
KaMH y MOPCKOW 3Be31bl, HE UMEIOUIeH HU
COCYIHMCTOM, HU HEPBHOM CHUCTEMBI», U U3-
BECTHHIM enle BupxoBy HaKomiIeHUEM JIEHKO-
OUTOB (TakXe Me30JepMajbHBIX IO MPOUC-
XO0XJEHHUIO) B 04are BOCHaleHUs y YeI0oBeKa
Obla Ha cieaymoliee yTpo MOATBEPXKAEHA
€JUHCTBEHHBIM ONBITOM, KOTOPBIH U «COC-
TaBUJI OCHOBY T€OPHUHU (HaromuToBy.

[To npeanoxeHuro npodeccopa 300J0TUH
Benckoro ynusepcurtera Kapmna Knayca
(C. Claus) u ero corpynuukoB K. I'po6bena
(K. Grobben) u K. I'petinep (R. Heider),
kotopsiM .MI. MeuHnkoB pacckasan 0 CBOEM
OTKPBITUH, KJIIETKU-3ALIUTHUKY OBLIN Ha3BaHBI
¢arouutamu (oT rped. phagein — moxxupats u
cytos — KJIETKa), a caMo siBlieHue — (aronu-
TO30M.

He cnenyer onnHako monaratrbcs Ha
CKPOMHOCTh MeuHUKOBa. MOXHO CMENO yT-
BEPKJaTh, YTO OCHOBY (arouuTapHON TEOPUH
o0pa3yeT OTHIONb HE yJgada 3TOr0 OIBITA, a
reHuajgbHOe mpo3peHue MedHuKoBa, CyMeB-
IIETO YMO3PHUTEIbHBIM MYTEM YCTAHOBHUTH
r1y00oKy0 BHYTPEHHIOIO CBSI3b MEXIY CTOJIb
Pa3sHOPOAHBIMU IIPOLECCAMU B CTOJIb AANEKHUX
IpYT OT Apyra opraHm3aMax, Kak Mopckas
3Be3Ja U 4enoBeK. «M3 Bcex MpU3HAKOB,
OTJMYAIOIHUX TeHUAIBHOCTD, IBa, KaXeTcs,
ABIAOTCS HanboJjiee MOKa3aTelbHBIMU — 3TO,
BO-TIEPBBIX, CIIOCOOHOCTh OXBAaTHIBATh H
00BbeIMHATH IUPOKKUE 00J1aCTH 3HAHUS U, BO-
BTOPBIX, CIOCOOHOCTh K PE3KHUM CKayKaM
MBICJIH, K HEOKHITAHHOMY COJIMKEHUIO (HaKTOB
U TMOHSITUH, KOTOpPBIE AJSI OOBIKHOBEHHOTO
CMEPTHOTO KaXXyTCS JaJIeKO CTOSLIUMHU APYT
OT Apyra M HUYEM HE CBI3aHHBIMH, IO
KpalilHel Mepe 10 TOr0 MOMEHTA, KOTla Takas
cBsA3b OyneT oOHapyXeHa M JOKazaHa»
(JI.LA. YUyraeB). OTu 4epThl OBLIH B IMOJHOW
Mepe npucyuu WM.M. MeyHuKoBy, OCyIleCT-
BHUBIIEMY CHHTE3 MEIUIIMHBI U T1apBUHOBCKOH
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OMOJIOTHH MyTEM CONIMIKEHUS CTOJb Jale-KuX
oOmacTeil Hay4YHOTO 3HAHMS, KaK MaTOJOTHS
YeJ0BEKA U 300JI0THUSA 0ECIO3BOHOYHBIX.

OpraHu4yHBIUA cniaaB Kakux (akToOpoOB
00pa3oBaJl OCHOBY MEYHHKOBCKOTO O3apeHUS
B aHBape 1883 roma? Cpenm HUX MOXKHO
BBIJICTIUTH CJIEIYIOIIUE:

1. CouuanbHas BaXHOCTb OOpPBOBI C
WHPEKIMOHHBIMHA OOJE3HAMH U HEOOXOMU-
MOCTh CO3J[aHHUSl HAYYHOW TEOPHU MUMMYHHU-
TeTa B 3MOXY OTKPBITHUS OakTepwallbHOU
STHOJIOTHH PaCIPOCTPAHESHHBIX 3a00JeBaHUN.

2. Hanuuue B Hay4yHOM Kpyro3ope MeuHu-
KoBa, HauuHaa ¢ 1878 roma, uHTtepeca kK
OakTepualbHBIM 00JIe3HSIM O0E€CITO3BOHOYHBIX.

3. Ucnonp30BaHHe B KauyeCTBE 00BEKTA
JKUBBIX 0E€CHO3BOHOYHBIX, 00eCIeUnBaIOIIEe
HETIOCPEJICTBEHHOE BUJICHHE MPOIECcCa, YeTo
OBLITH JINIIEHBI METUITUHCKUE OAKTEPHOJIOTH H
MaToJIOTH, HAONI0JaBIIHE OTACIbHBIEC Pa3Po3-
HEeHHBbIe «Kanpb». [locmenHue moriau OBITH
PEKOHCTPYHUPOBAHBI B MPOIMECC TOJHKO MPU
TEOPETUYECKOM JOMYIIEHUH €AUHCTBEHHO
MPaBUJILHOTO BEKTOPA.

4. Macrtepckoe BiajeHue MeUYHUKOBBIM
MNPUHSATOTO B IBOJIOIMOHHOW Mopdomoruu
0eCIm03BOHOYHBIX CIOCO0a TEOpEeTU3MpPOBa-
HHS, COCTOSIIETO B MOJAEIIUPOBAHUH (hUIOTE-
He3a 10 JaHHBIM OHTOTEHe3a. B ocHOBe 3TOT0
crmoco0a JIEKUT CUCTEeMaTHUECKHUI TepeHOC U
MOIU(PHUKANUSI «CETONHAMIHUX JTAHHBIX» B
JlaJieKoe MPOIIIOE C IENbI0 PEKOHCTPYKIMU
MPOUCXOJUBIIUX TOTJAa MpomeccoB. MHbIMH
CI0BaMH, 3TO CIIOCOOHOCTh M MOCTOSHHAS
TOTOBHOCTh K CONHMIXEHHIO BeChMa JaJeKHUX
($aKTOB M MOHATHH.

C apyroi#i cTOpOHBI, CyUIeCTBEHHO, YTO B
MepBOM CIIOHTAHHOM BapHaHTe (paromuTapHOM
TUMOTE3bI 3aIUTHAS POJIb OABMXHBIX KIETOK
dbopMynupyeTcs B Ype3BbIUAHO 00IIEM BUJIE:
«TPOTUBOJCHCTBHE BPEIHBIM JesTenssMm». He
YIOMHUHAIOTCS HU MUKPOOBI, HU BHYTpPHU-
KJIETOYHOE muuieBapeHue. Takum oOpazom,
MBICTIE MeuHHKOBa UAET OT OOIIEro K 4acT-
HOMY M €€ MOXXHO pacCMaTpuBaTh KakK THIIO-
TETUKO-JeAYKTUBHBII MYyTh pa3BepTHIBAHUSI
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HAy4YHOTO 3HAHWS, KOTOPBIH SABJISETCS OJHUM
W3 BUJIOB BOCXOXJEHHS OT a0CTPaKTHOTO K
KOHKpeTHOMY. Mcxonnoii abctpaknueit Meu-
HHUKOBa ObLIa aMe0000Opa3Has KieTKa HapeH-
XHMHOTO ME33HTo01acTa, CylecCTBOBaHUE
KOTOPOW OH paHee MOCTYJIHUPOBAJN y CBOCH
MapeHXUMENIbl — TUIIOTETHYECKOTO TpenKa
MHOTOKJICTOYHEIX.

OMnupuveckoe obocHOBaHUE (aronu-
TapHOW THMOTE3bl, KOTO-PHIM MEUYHUKOB
3aHuUMaicsad B MeccuHe ¢ sSHBaps MO ampeib
1883 roma, cOCTOSI0 HCKIIYUTCIBHO B
HaOJMIOJMEHUSX W dKCIEepUMEHTax Ha Oecrmo-
3BOHOYHKIX. Pe3ynbrarel 3TOH paboOTHI,
H3J0XKEeHHBIe B cTaThe «McciemoBaHus O
BHYTPHUKJIETOYHOM MHUIIEBAPEHUH Y OECITO3BO-
HOYHBIX», KOTOpas Oblna onmyOJMKOBaHa Ha
HEMEIIKOM H PyCCKOM SI3BIKaX COOTBETCTBEHHO
B 1883 u 1884 ronax, cinegyeT noAapa3aeinuTh
Ha SMIIUPHYECKU 000CHOBAHHBIE 3aKOHOMEP-
HOCTHU U TeopeTudeckoe obobmenue. K mep-
BBIM IIPUHAJJICKAT JOKa3aTelbCcTBa: (a) cIo-
COOHOCTH Me30JepMalibHBIX OJIYKIaIIIUX
KJIETOK K TMOTJIOIIEHUIO U MepeBapUBaHUIO
TBEPABIX MUIEBBHIX YacTui; (0) moegaHus
Me30JlepMallbHBIMH KIETKaMHU MaTepuala,
BO3HUKIIETO B CAMOM OpPTraHHU3MeE U B Ompeie-
JICHHBII MOMEHT CTaBIIETO U3JUIIHUM,; (B)
CIUSHUS ONYXKJAMUX ME30JAepPMalbHBIX
KJIETOK B MHOTOSJICPHBIE IIa3MOJUU BOKPYT
3HAUYUTEIHHBIX 0 00beMYy WHOPOJHBIX TEI;
(r) moryonieHuss W mMepeBapUBa-HUS MOCTO-
POHHHX BEIIECTB, B TOM YHUCJE Yy EPOJTHBIX
SPUTPOIUTOB U, YTO OCOOCHHO BaXXHO, OaKTe-
puii 1 ux cnop; (1) cnocoOHOCTH MOABUKHBIX
ME30/IEPMaIbHBIX KJIETOK K Pa3JIUUYCHUIO TOTO
WK WHOTO IMOTJOIIaeMOT0 Marepuana, To
€CTbh, TOBOPSI COBPEMEHHBIM SI3BIKOM, CIIOCO0-
HOCTH K KJIETOYHOMY Y3HaBaHWUIO.

B pesynbpraTe mocieaymmUX HATU JET
nejleHanpaBiIeHHON paboThl MEe4YHHKOBY
yAaloCch 3MIUPUYECKU 000CHOBATH (aro-
HHUTAPHYIO TUIIOTE3Y TPUMEHHUTEIBHO K TT03BO-
HOYHBIM. MHOT000pa3HbIe IKCIIEPUMEHTH U
HaOIIOJCHUS 324 €CTECTBEHHLIMU M IATO-
JOTHYECKUMH IMpoIlleccaMu J0Ka3allu, 4TO
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P.U. CenunamBuiu

nenebHass U npoduinakTUueckas poyb ¢aro-
LUTOB SIBJISIETCS HEMPEIOKHBIM 3aKOHOM JJIS
BCETO XMBOTHOTO LIAPCTBa, BKJIIOYAs YeJO-
Beka. [lpencraBnenus o nenebHol daromnu-
TapHOW cuUcTeMe OBUIM pacHIUpPEHbl BKIIO-
YeHHEeM B HE€ MUHAAIUH U IPYTUX «JICHKOIIHU-
TapHBIX XeJe3», TO €CTh COJNUTAPHBIX H
arperupoBaHHBIX (OJIHUKYIOB U BCel nug-
¢by3HON TUMPOUIHON TKaHU JOBIXaTEIbHBIX
nyTell U NHUIIEeBapUTEIbHOTO TPaKTa.
BrisicHuB 6MOIOTHYECKHH CMBICT BOCHa-
JIEHUs, COCTOSIIUNA B MPOTUBOJAEHCTBUU (a-
TOLUTOB JIOOOMY 4y KEPOAHOMY BHEJPEHHUIO,
a TaKXe B YHHUYTOXXECHUU OCJIAOJIECHHBIX WUIH
MEpPTBBIX TKaHel, MeUHUKOB BIIEpBHIE BHEC B
MEIHMIMHCKOE MBILIJIEHHE OHSITUE O LEJIECO-
00pa3HOl peaknH KJIETOK MaKpOOpraHusma,
HalpaBJEHHON Ha mpeonolieHue O0ones-
HeTBOpHOTO ¢aktopa. Tak napBUHOBCKas
KOHLENUUs npucnocobneHus u 6ops0ObI 3a
cyuiecTBOBaHuE Oblja BIEPBHIE IEpeHEceHa
Ha KJIETOYHBIA yPOBEHb U TpaHCHOpMHUPOBaHA
B TEOPHI0O aKTHBHOW 3alIMTHl OpTaHU3Ma C
NOMOIbIO CIEUUATU3UPOBAHHON LEJITIO-
JApHOH cucteMsbl. bonee Toro, paronurapHas
TeopHus IPUHIUIIHAILHO TpeoOpa3oBaia caMmo
colepkaHue MOHATUS «KIeTKa». B ornmuue
OT NAacCUBHO cTpajamplieil kineTku Bupxosa,
KJeTka MeuHHKOBa OIlylIaeT, pearupyer,
nenxecoobpa3Ho NEeHWCTBYeT M, HaKOHEI,
B3aMMOJEHCTBYET ¢ APYTUMHU KJIeTKaMu. DTa
COBEpIIEHHO HOBAas MOCTaHOBKa BOIpOCA,
3aBOEBaBIIAs B PE3yJlbTaTe 0XKECTOYCHHOU
uneiiHo O0opbOBI BceoOmiee MpuU3HaAHUE,
noBeja K KOpEHHOMY IepeBOPOTY B MEIUKO-
OMONOTMYECKOM MBIIIJIEHUH W CTajla OCHOB-
HBIM TE€OPETHYECKUM IOJOXKEHHUEM COBpE-
MEHHOU MeIUIMHBI. MEUHUKOBCKUM CHHTE3
JapBUHU3MA U MAaTOJOTHUU YEJOBEKa MO ero
METOAO0JIOTHYECKOMY 3HAYEHUIO U NMPHUHIIHU-
NUajJbHOW HOBHM3HE SMIHUPHUUYECKUX JAHHBIX
cllelyeT C MOJHBIM OCHOBaHHEM paccMaT-
pHUBaTh KaK HayuYHYIO PEBOJIOLHIO B MEIULIMHE.
®arounurapHas teopus .M. Meunukona —
OJHO U3 BaXKHEHIINX JOCTHKEHUN OMOJIOTUHU U
Meaunuubl XIX Beka — sBUIIACh Pe3yJlIbTaTOM
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00001IeHNS TOCTUKEHUN 300JI0THH HHU3IIHX
0eCrmo3BOHOYHBIX (BHYTPHUKIETOYHOE MHIIE-
BapeHHe) U denoBeKka (OakTepuaibHas 3THO-
Jorust HHPEKUMOHHBIX OOJIe3HEH U yueHue o
BOCHaJICHNH). DTO 00001meHne OblII0 Mpou3Be-
JIEHO Ha UJEHHOW OCHOBE NapBUHOBCKOWU
TEOpHH Lienecoo0pa3HocTu u OOpbOHI 3a Cy-
LIECTBOBAHHE M €0 cleyeT pacCMaTpUBaTh
KaK MEYHUKOBCKHUU CHUHTE3 OMONOTUU U
MEAUIHUHBI, HEPA3PBIBHO CBA3aHHBINA C MpeJ-
mecTByomuMu Tpynamu Japsuna, Ilactepa
u Bupxosa.

daronurapHas Teopus BIEpBbIC BHECIA B
OMO0JIOTHYECKOEe M MEAUIMHCKOE MBIIIICHHUE
MOHSTHE O I[eJIeco00pa3HON peakIuu KIETOK
OpraHu3Ma 4YeJlOBEeKa M BBICIIMX XUBOTHBIX,
HamnpaBJIEHHONW Ha NpeOoJOJIEHUE BPEAHBIX
¢akTOpOB B BHAE MHKpOOpraHuimMoB. Tak,
JapBUHOBCKas KOHLETIU NPUCIIOCOOTICHUS U
O0oprOBI 3a cymecTBOBaHUE ObliIa cHpoe-
HUPOBaHA HAa KJIETOYHBIH YpOBEHb M TpaHC-
¢dbopMHupoBaHa B TEOPHUI0 aKTUBHOMW 3aIIUTHI
OpraHu3Ma c MOMOUIBIO CIIeHATU3NPOBAHHON
HEeJUTIONSAPHON cucTeMbl. TeM caMbIM OBLI
OTKPBIT U 00OCHOBAH KJETOYHBIM MPUHIUI
WMMYHOJOTHH, BEAAIOIIEeCs 3HAaUeHUE KOTO-
POTO NOATBEPKAEHO OYPHBIM Pa3BUTHEM 3TOH
Haykd B mocieaHedl Tpetu XX Beka. [Ipun-
uunel GaroqUTapHOW TEOPHUH B pe3yjbTare
0XecToueHHOU 00pbrOBI 00penn obiiee Npus-
HaHUEe U O0YyCJIIOBUIIM KOPEHHOH TeopeTu-
YECKHI MepeBOpoT B OMOJOTHH U MEIHUIUHE,
KOTOPBIIl ¢ MOJHBIM OCHOBAaHUEM CleqyeT
paccMarpuBaTh KaK HayYHYIO PEBOJIOIHUIO B
3THX cpepax 3HAHUS.

HUrakx, U.N. MedHukoB, He Oynydu mo
00pa30BaHHUIO BPayoOM, COBEPIIMI PEBOJIO-
HUOHHBIHA MEpPEeBOPOT B MEAULIMHE, 3HaAUCHHUE
KO-TOpPOT0 OTHIOJb HE UcUYepnbIBaeTcs Qaro-
HUTapHON Teopuell. MEYHUKOBCKUNW CHUHTE3
MEAUUHUHB U OMOJIOTHH 00YCIOBHIJI KayecT-
BEHHBIE CIBUTU B MEJUIIMHCKOM MBIIIJICHUH,
MOKOHYMJI C TUITHOTUYECKUM BIUSHUEM BUP-
XOBCKOTO MEXaHUIM3Ma M YHCTO DMIIH-
PHUUYECKOTO MOJAX0/a, 1aJl TOJNYOK K Hepexony
Ha MO3ULHH, CBOHCTBEHHBIE TaPBUHHU3MY.
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Heouenumas 3acnyra M.U. MeunukoBa
nepea MEJUUMHCKON HayKoH 3aKiI4aeTcs u
B TOM, UYTO OH MEPBBIM JOKa3and HaJU4yHUE B
OpraHu3Me CIEeUUaTu3UpPOBAHHONU CUCTEMBI,
¢dusuosornvyeckas GyHKIHS KOTOPOU COCTOUT
B NMPOTUBOJEHUCTBUU BPEIHBIM areHTaMm, U
3aJI0KUJ OCHOBBI U3YUEHUS €€ Ha KIETOYHOM
YpPOBHE, CO3/1aB 3HAMEHUTYI (aronuTapHyo
TEOPHUI0 UMMYHUTETA.

Crnenyet NOIUYEPKHYTh U APYTYIO0 UCTOPU-
yeckylo 3acayry U.U. MeunukoBa B Hayke.
brnaronaps emy sBineHue (arouuTosa cTayio
NpeAMETOM U3YUYEHUs, a 3aTEM U METOAOM
IUIst ucciaenoBanus QyHKOui paromutupyto-
IIUX KIETOK, OHOM U3 KOTOPBIX ABISIETCSI UX
3amuTHAsS «MMMYyHHas» GyHKIus. Ero uaeu o
daronuTapHOW 3amMUTE HAUIIH OJiecTsIee
MONTBEPKACHUE U PA3BUTHUE B JEKUUIX O
«CpaBHUTENBbHON MaTOJOTUU BOCHAJECHUSI»
(1892), uto mo3Bosusier cuutath U.U. Meu-
HUKOBA «ITUOHEPOM» CPABHUTEIBHOIO METO/1a
W3y4YeHUS B OMOJIOTHHU U IATOJIOTHH.

Jo N.M. MeuHnnkoBa He CyIIE€CTBOBAJO
TeopeTuyecko uMMyHoaoruu. OH Mo npaBy
CUHMTAETCS OCHOBATEJEM COBPEMEHHOUW (PyH-
JaMEHTalbHOU MMMyHonoruu. UM BmepBbie
OBIIM 4eTKO CPOPMYIUPOBAHBI OMPEACICHUS
€CTECTBEHHOTO U NMPUOOPETEHHOTO UMMY-
HUTETa, NPOBEJIECH CPAaBHUTEJIBbHBIN aHaANU3
3aMIUTHON posin ()aroUTUPYIONUX KIETOK. M
)Ke ObIJIM HaMEUYeHBl OCHOBHBEIC IyTH BHEJ-
pPEHUS B MEJUIIMHCKYIO IPAKTUKY JOCTHKEHUN
TEOPETUYECKON HMMYHOJIOTHUH.
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NJIEHAPHBIE JOKJIAAbBI U JTEKIIUHU

AnanranmoHHasi GU3HOJI0TUA M IKOJIOTHSI YeJI0BeKa:
KYJbTYPa, HPABCTBEHHOCTh, JYXOBHOCTD

H.A. Aragxkansn

Poccuiickuti ynusepcumem 0pyocowvr Hapoodos, Mockea

B pa3snuuyHBIX peruoHax 3eMJIM JIOJH POXK-
JNaloTCs U Pa3BUBAIOTCS B COOTBETCTBHH CO
CBOMCTBaMHM HX €CTECTBEHHOW KOJBIOETH, T
JKHBBIE€ OPTaHU3MBI HAXOAATCS B TADMOHHH C
OoKpyXaromieit cpenoit. Hayko#i 06 onTumans-
HOM Pa3BHUTHUHU YEJIOBEKA U OKPYXKaIIIEH ero
cpenbl OOMTaHUS, O TADMOHUYHOM COYETaHUH
TEJIECHOTO, TYXOBHOTO M COLMAJIbHOTO 3/0-
POBBS SBIIsIETCS afganTauuoHHas pu3noIorus.

[IpoBeneHHBIE MHOTOJIETHUE KOMILIEKCHBIE
ucciueqoBaHus GU3NOIOTHIECKUX MEXaHU3MOB
aJanTaluyd K PasjdyHBIM NPUPOAHO-KINMAa-
THYECKHUM YCIOBUAM (BbICOKOTOpbE, Kpalinuii
Cesep, apuanas 30Ha, Muposoit OxeaHn)
MO3BOJIMIIA BEIPA0OTATH KPUTEPUU aIaNITAI[UH,
a Takxke chopMyIUpOBaTH peJicTaBiIeHue 00
JKOJOTHYECKOM MOPTpPETE demoBeka (Araa-
xausH H.A., 1981).

DKOJIOTHYECKHI TOPTPET — 3TO COBOKYII-
HOCTBh TEHETUYECKH 00YCIOBICHHBIX CBOUCTB
W HACIIeJCTBEHHBIX MOPHOPYHKIIMOHATBHBIX
MPU3HAKOB, XapaKTePU3YIOMINX crienupuiec-
KYI0 aIanTaluio HHIUBHYYMa K KOHKPETHOMY
Habopy ¢akTopoB cpeabl 0O0uTaHUS (BBICOKO-
ropee, apuaHas 30Ha, Kpaitauit CeBep u 1p.).

Paccenenue nropeil no njaaHeTe ocymecT-
BIsieTcs 0e3 y4eTa HHANBUAYAITbHBIX KOHCTH-
TYIHOHAIbHBIX CBOWCTB, TCHETHYECKUX U DK-
TOMMMYECKUX 0OCOOEHHOCTEH YenoBeKa, Toraa,
KaK XOpOIIO U3BECTHO, YTO AJIS POCTa, pa3BH-
THS, CYIIECTBOBAHUS U PA3MHOXKEHUS KaxJ0-
ro OpraHH3Ma HMEEeTCsS HEeKOe ONTHUMAlIbHOE
COUYeTaHHE YCIOBUM cpeJbl OOUTAHUS.

HccnenoBanue CTPYKTypHO-(HU3HOIOTH-
YeCKOW, OMOXMMHUYECKOW M TOMYISAIMOHHON
CTPYKTYpbl a0OpUTEHOB KOHKPETHBIX PETHo-
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HOB MO3BOJIUT CO3JaTh CBOCOOPAa3HBIN 3TAIOH
st GOPMUPOBAHUS SKOJIOTHIECKOTO OPTPETA
HaCeJICHUS TOU UIIM HHOU cpelibl OOMTaHUs CO
cenuuueckum HabOpoOM IPUPOIHO-KIHMA-
TUYECKHUX, TEOXUMHUUYECKHUX, renuoreodusn-
YEeCKUX TMOKa3aTelleH.

CoBpeMEHHBII MUP HaXOAUTCS MMOJ MOIII-
HBIM AHTPONOTEHHBIM CTPECCOM, KOTOPBIH
UCTBITHIBAET HE TOJIBKO YEJIOBEK, HO U
okpyxarwmias cpena. OT 3KOITOTHYECKOTO
cTpecca coaporaeTcs BCs MIIaHETa, U 3TO
MpOSBISIETCS B Jerpajgaluy MOYB U JIECOB,
3arps3HEHUU aTMoc(pepsbl U HaAapyIICHHUH
BOOHBIX PEXKUMOB. Mpz1 0ueHs MHOTO roBOpuUuM
00 2KOJOTHYECKOM KpHU3HCE, O Jerpajamuu
MPHUPOJIBI, HO €CJIU TIIYyOOKO BAYMAaThCS, TO
W3HaYalbHO JeTpaJupyeT HE MPUpPOaa, HE
O6uocdepa, a AyXoBHasl IECHHOCTh — YENOBEK,
KOTOpBIﬁ CTOUT HAa BEPUINHE MUPAMUBI.

B xoHeuHOM mTOTE mojriydyaeTcda Tak, 4TO
paspyuraercs He Npupoja BooOIe, B pe3yib-
TaTe ynajka MOpaJii HAaHOCUTCS HauO O bIIHH
BpeJ caMoMy 4YenoBeKy. HpaBcTBeHHO-
JCTETHYECKOE CO3HAHUE JOJDKHO OMUPATHCS
Ha OOBEKTHBHEIE p€ajlbHBIC ECHHOCTH. K
TaKUM HOEHHOCTAM NPpUHATICKHUT MPCKAC
BCEro Hama KyiabTypa. IMEHHO MO3TOMY
BOIIPOCHI 3KOJIOTUYECKOHN KYJIBTYPBI U DKOJIOTU-
YECKOI0O BOCIIHTAHUA CTAHOBIATCA CETOAHSA
OOJHHUM M3 CaMbIX HAaCYUIHBIX.

CymecTBOBaHMe opraHn3Ma 0e3 BHENTHEH
cpelbl, MoJIepKUBAIONIel ero, HEeBO3MOXKHO.
OkpyXawoIyo Hac cpeay OOMTaHUSA HATO
paccMaTpuBaTh, KaK MPOJOJKEHHUC HAIIECTO
COOCTBEHHOTO TeJia. YCTAHOBJIEHO, YTO pas-
JIUYHBIC BUABI CYHICCTBYIOT, ITOKa JaBJICHUC
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Cpeabsl Ha OpPraHM3M HE NPEBBIIIAET €ro
IPUCTIOCOOUTENBHBIX BO3MOXKHOCTEH. UTOOBI
KUTb B TapDMOHHUH C OKpyXalomed ecTect-
BEHHOH cpelioil, UeJ0BEeKYy HAaJ0 MEpPEOpUEH-
THPOBATh HCTOPUUYECKH CIOXUBUIMKCS YeIIO-
BEYECKUH 3TOM3M IO OTHOUIEHHUIO K NMPHUPOJE
Ha aJbTPYHU3M.

[Ipupona 3amaia HaM TPU MPOTPaAMMBI:
«ana cedsi», «IIsl poaay, «IJIsl BUAA», T.e.
cebe, ceMbe, BCeM JIOASAM. DTOM3M HaM
TPEHUPOBATH HE HYKHO, €r0 0Ka3ajJoCh CBEPX
noctatouHo. CKOJIBKO K€ OTHaBaTh JIIOASIM?
BoT 3mecy ponociioBHas albTpyH3Ma H
HPaBCTBEHHOCTh OKa3aJlUCh BECbMa XPYI-
KAMH U HE MOAJAIOUIMMHUCI TPEHUPOBKE,
HECMOTpA Ha Npu3bIBE: «OTHaiTe 6€3 Mephl,
Bawm Bo3gactcs». Eciau ydecTs, 4TO 4enoBeK
4acTh NPHUPOJBI, a IPUPOIA BCEraa poxaaeT
3aKOHBI 0ojiee cmpaBedJIUBBIE M JOCTO-
BEPHBIE, YEM T€, KOTOPBIE CO3/1a€T YEJIOBEK,
HaJ0 OCO3HaTbh, YTO HaJ NPUPOAOH MOXKHO
BJIACTBOBATH, TOJIHKO MOBUHYACH €H.

I'maBHBII NIPUOPHUTET B I100ATBLHOM MPUPO-
JOTMOJB30BAHUU COCTOUT B TapMOHM3aLMU,
unu, kak mucan B.1.BepHanckuii, «obpazym-
JIEHUU» OTHOLIEHUH 4eJoBeka M o0mecTBa C
O6uoctepoil. Mepa BceMy — 4YeIOBEK M €ro
310pOBbE, KOTOPOE 3aBUCHUT OT 3J0POBbI
cpenbl oOutanus. st coxpaHeHuUs U MOAAep-
JKaHUs 3J0pOBbS YeJIOBEKa HEOOXOIMMO HE
TOJBKO 3J0pOBbeCcOEpEKEHUE U CPElOyIyU-
HIaloIIMe TEXHOJIOTHH, HO U cpeocOepekeHue.
BopoTbcs ¢ mpuponoit 6eccCMBICICHHO, HAI0
KUTH B TADMOHHH C HEH.

MHoOTHE MBICIIUTEIN B COBPEMEHHOM MHPE
UINYT MPUYUHBI KPU3KCa, 3aKkaTa ¢punocoduu,
MajeHus MOpalli, HDaBCTBEHHOCTU U MYTHU K
cnaceHuto. Emé Kant rosopui, 4To geicTBu-
TEJIBHOCTh HE MOXET MOTUOHYTH €CTecT-
BEHHO, MOCKOJIBKY 3aKOHBI MPHUPOABI Ooyee
HaJEXKHBl; B €CTECTBEHHBIX 3aKOHAaX >KH3HHU
BcE B3aUMOCBSI3aHO, TADMOHUYHO U YCTOWYHBO
Y HET OCHOBaHMUS 115 €€ BO3MOXHOU rubeu.
OHa MOXeT NOTrHOHYTh IPOTHUBOECTECTBEHHO,
a UMEHHO B TOM cllydae, €ClId CaMH JIOAU
NOCTaBAT M HAYHYT OCYIIECTBIATH O€3qyM-

24

HBIE U pa3pyMUTENbHBIE LENH, KOTOpPBIE, B
KOHIIE KOHIIOB, MOTYT YHUUYTOXUTb Onocdepy
3eMJIM ¥ IPEBPATUTH HAIY TJIAHETY B XaOTH-
YecKyr 0e3KM3HEHHYI0 TYMaHHOCTb.

CHOBa 1 CHOBa MBI CTaBUM BEYHBIH BOII-
poc: uto ke nenarb? Kyaa neBaTbcs oT 3TUX
HEeOBIBAJIBIX OTKPBITUH M M300peTeHui, ot
3TOT0 abCONMIOTU3MPOBAHUS HAYYHO-TEX-
HHUYecKoro nporpecca?

Kuznennas nmorpeOHOCTh, TpakAaHCKHH
JOJT, )KU3HEHHOE KPEeno KaXJOW JTUYHOCTH
Hamero o0mero AoMa — IJIAHETH 3eMIsd —
croco0CTBOBAaTh BCeOOUIEMY U CBOOOAHOMY
YeJI0BeUYeCKOMY 0J1aroleHCTBHIO, HPaBCTBEH-
HOMY COBEpPIIEHCTBOBAHHUIO YEJIOBEKA U
obmectsa. U 31ecy ocobast poib OTBOAUTCS
WHTEJUINTeHLUH.

Cnop 00 MHTENIUTeHUHUH CTap, KaK MHUP.
OOHOBIIEHHE U PACKPBITHE TYMaHUCTHYECKON
CyTH I€MOKPaTH4YECKOro o0IiecTBa HEMBIC-
nUMBl 0€3 aKTUBALMHU €ro JYXOBHOTO MOTEH-
nuana, 3aKJI04Y€HHOTO B HayKe, 00pa3oBaHUH,
JUTEpaType, UCKYCCTBE.

YTo Xe CIy4YuJIOoCh C HAMHU — OJHOU M3
caMbIX 0OraThIX CTpaH 00JaJarUIuX 30J0-
THIM 3al1aCOM HPaBCTBEHHOCTH. YecThb U
01aropoACTBO OBIIM NOCTOSSHHEM BCEHAPO-
HO#l Mopanu. Ilo 3ToMy mOBOJY M3BECTHBIN
nyonunuct Xan n’OpwmeccoH: «Bce M
3HaeM, Kakylo pojb ceirpana Poccus B pas-
BuTUHN EBpomnelickoil muBmin3anuu. [lo-moemy,
HEJNb3sl MOHATH UTABIHCKOE MCKYCCTBO, HE
YBHIEB, 4YTO COOON MpencTaBisl CHHTE3
MCKOBCKON M HTAlIbAHCKOW LIKOJBI B apXH-
tekTtype Kpemns. EBponeiickas KyabpTypa
HeMmbiciuMa 0e3 Toncroro, JloctoeBCcKkoro,
[lymkuna, I'puboenosa, JlepmonrtoBa, ['ops-
koro, bynrakosa, Ilactepnaxka...». Hecny-
YailHO MHOTHE ceiyac TOBOPAT, 4TO Oyaymiee
Poccuiickoii nuteparypsl — e€ npouuioe.

I'maBHOE B 4eJOBEKE 3TO HE YM, a JOOpHIE
YyBCTBA M MNeEpENOBbIe UAEH. A NIOnel 1o
CEepALY, a HE TOJbKO IO HHTEJJIEKTY.

3a cBOoel BHEIMIHEN CaMOYBEPEHHOCTHIO
YeJI0BEeK, yTPaTUB JyXOBHOE JA0BepHe K celde,
CKpBIBAET HEJOCTATOK YBEPEHHOCTH BHYT-
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penHeii. Hame mokoneHune, BOMPEKH CBOUM
OTPOMHBIM BO3MOJXXHOCTSM, OTKPBITUAM H
n300peTaTeNbHOCTH B MaTepUalbHOU chepe,
P 3TOM TaK HU3KO MMajo B JYXOBHO-HPABCT-
BEHHOU cepe. Uen0BEK JOKEH MOHATD, YTO
MOMUHUPYIOIIas OpUSHTAIAS Ha MaTepHallb-
HBIE LIEHHOCTH BEAET YEI0BEYECTBO K AYXOB-
HOMY OAHKPOTCTBY | JIeTpajaliu YMCTBEHHO-
WHTEJICKTYalIbHOW JNEeATEIbHOCTH, OTKATY
Ha3aja. Ha myTu HpaBCTBEHHOCTHU NHEpBOE
aKTHUBHOE JIEHICTBUE MBICIU — 3TO CMHpPEHUE,
albTPYHU3M, COCTpajaHue, N0O0BL K OJIMK-
HHUM, BHYTPEHHSS HE3aBUCUMOCTh OT BHEIITHUX
cobOpiTuii. CocTpamaHue KO BCEM XHUBBIM
CyIlecTBaM — BEpHEWIIas rapaHTUs YUCTOTHI
HPaBCTBEHHOTO NMOBEJCHUS 4YeloBeKa. MEI
JTIOJDKHBI TOHSTH, YTO )KU3Hb UMEET IIEHHOCTb,
MBI POXJAaeMCs U3 XKU3HU JPYTUX JIOJICH U
CBsI3aHBI CO BCE€Hl XU3HBW — Ouochepoil.
brnaromapst aToMmy MBI 00peTaeM QYXOBHYIO
CBsI3b CO BCei BecenenHol mo myTu B HOocdepy.
W cerogns, xorma KeCTOKOCTh U HACUJIUE Kak
HUKOT/Ia IAPAT B HAIIIEM MUPE, TOJIbKO MPABHIIb-
HOE TIOBEJICHUE YeJIOBEKa — BBICOKAs HPaBCT-
BEHHOCTbh, MUPOJItOOHE, cocTpajianue u Jo0pota
CIIOCOOHBI CMUPUTH HACHIIHE U KECTOKOCTb.
Korga peup umer o mMupe, 0 caceHUH
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HUBUJIM3AIMH U COXPAaHEHHUH )KM3HU Ha Halel
IJIaHETE, KaXIbli YEIOBEK JOJKEH 3aHATH
AKTUBHYIO )KM3HEHHYIO MO3MIUIO, PACKPBIThH
BECh CBOM T'yMaHUCTHYECKHH MOTEHIHAI.
31eck Henb3sd OBITH PABHOAYIIHBIM, HEIb3S
YXOOHUTh OT )XKUBOTpPEHEWYINX MpodieM
yenoBevyecTBa. UTOOBI )KUTH CYACTIMBO, HAA0
BBIpab0OTaTh CTPOTHE KPUTEPHUH MBILLICHUS U
JIENCTBUSA: YECTHOCTh, MYXKECTBO.

Peanuszanusg ryMaHuCTHUYECKON NMpoTrpaM-
MBI 3aKJII0YaeTCs B IPAKTUYECKOM JBUXKEHUU,
B Pa3BUTHUH HAYKH U KYyJIbTYpbI, CO3AAI0LIEM
peanbHbIe yCIOBHUSA AJS MUPHOrO, CO3UIAI0-
Iero TpyZla U BCECTOPOHHETO Pa3BUTHI
JTUYHOCTU. Bce yenoBeuecTBO M KaXIbId U3
Hac JOJIKHBI MOHATH, YTO YEJIIOBEK, CO3/al0-
IM BCE€ LEHHOCTH Ha 3eMmile, SABISIETCS
IJIaBHOW M3 3THX LIEHHOCTEH, a caMa JKHU3Hb
€CTh CaMOCOXpaHEHHUE B NIYOOKOM U IIMPOKOM
CMBICJIE 3TOTO CJIOBA.

Kaxnasg smoxa ocTaBisgeT CBOM MaMsiT-
HHUKH, B KOTOPBIX UX TBOPIIBI pACCKA3BIBAIOT O
BpeMeHH U o cebe. Jltonu, mpuiacTHBIE K ITUM
TBOPEHMUAM, HaXOJATCS Ha NMEpeJHEM Kpae
YeJIOBEUECKOTO 3HAHUSA U MAaCTEPCTBA, MEpex
HUMH — HEHU3BECTHBIE MIYyOHMHBI BEUHOCTH,
BcenenHnoli, MaTepuu, 4eJ10BEUECKON NYIIH.
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dOuznosiorusi TOLL-110100HbIX pelenTopoB — peryJasiropoB
BPOKICHHOI0 U MPHUOOPETEHHOI0 UMMYHHMTETA

H.M. Bepexnas, P.U. CenuamBuiu

Hucmumym skcnepumenmanvHol namono2uuy, oumkoao2uu u paouodbuonozcuu um. P.E. Kagseykozo,

Kues, Ykpauna,

Hnemumym ummyrnogusuonoeuu, Mockea, Poccus

Ortkpseitue Toll-momo6uEIX penentopoB (TLRS)
SBUJIOCH OJTHOW M3 SPKUX CTPAaHHUI] B COBpe-
MEHHOU UMMYHOJIOTUH U BBI3BAJIO OIPOMHBIN
MHTEPEC K UX M3YYEHHIO0, YTO 00YCIOBIEHO
BayKHEHIIIEH POJIBIO TUX PELEenTOPOB B Gop-
MHPOBAHUH BPOXKJEHHOTO U TPUOOPETEHHOTO
uMMmyHHuTeTa [2, 25].

MepBas napentudukanus TLRs Obia ocy-
IIECTBJICHA HA OCHOBE MX OOJBIIOW rOMOJIO-
ruu ¢ Toll-6enkom Drosophila melanogaster,
KOTOPBIM HHULMUPYET NPONYKIUIO aHTUMHK-
pPOOHBIX aHTUTEN y 3TUX HacekoMbIx [13]. K
HACTOSIIEMY BPEMEHHU H3BeCTHO 11 4dneHOB
3THX PELUENTOPOB y UenoBeka U 13 y mbimieit
[6, 29]. TLRs mpenacTaBasitoT coO0H IBOIIO-
HUOHHO KOHCEPBAaTUBHBIE OEIKOBBIE CTPYK-
Typs [1, 14, 15, 27]. Jluraggamu niust TLRs
MOTYT OBITH MPEXKAE BCETO MOJIEKYIbl MHOTHX
natoreHoB — nartepHoB (PAMP, maroren-
aCCOLMMPOBAHHBIC MOJICKYJIAPHbBIE TATTEPHBI),
koTopsle pacno3HaioTcss TLRs B cTpykType
MHKPOOPTAHU3MOB U HHUITUUPYIOT BPOXKAEH-
HBI{ U MPUOOPETCHHBIH UMMYHHUTET. B ponu
MaTTEePHOB MOTYT BBICTYNATh pa3lUYHBIC
MOJIEKYJBI: OENIKOB, caxapoB, TITUKONENTHIOB,
KUPOB, KAPOOTHIIPATOB, HYKIIEUHOBBIX KHCIIOT,
JUTIOMENTHOB U IPYTUX CTPYKTYP MUKPOOP-
TaHW3MOB PAa3JIMYHBIX TPYMI, a TaK)Ke TaKHE
9H/JOTEHHBIE JIUTAHbI, KaK OEJIKH TEII0BOTO
oI0Ka, MOYE€BUHA U Ap. [4, 26].

TLRs skcOopeccUpyrTCs, BO-IIEPBHIX,
NPaKTUYECKH BCE-MH KIETKAaMHU CHUCTEMBI
UMMYHHUTETA, a, BO-BTOPBIX, KIETKaAMHU MHO-
TUX OPraHOB M TKaHEel, BKJIo4ast HepBHYIO [ 1,
19]. B o6meii rpynne TLRs B 3aBuCcUMOCTH
OT pacHOJOXEHHUS MOXHO BBIICIHUTH TPH
NOArPYyNIBL: 1) 3KCHpeccusl Ha MOBEPXHOCTH
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KJIETKH; 2) BHYTPUKIETOUHO; 3) MOBEPXHOCT-
HO U BHYTpukjieTouHOo. bonpmuuctBo TLRs
pacmoinararoTcs Ha MOBEPXHOCTU KIJIETKH —
TLR-1, TLR-2, TLR-5, TLR-6, TLR-10;
MPUMEPOM BHYTPHUKIETOYHOTO PACTIONOKECHUS
moryT 0biTh TLR-3, TLR-7, TLR-8, TLR-9;
TLR-4, TLR-11, TLR-12 u TLR-13 — skcn-
peccupyioTcs Kak MOBEPXHOCTHO, TaK U BHYT-
puknetouyHo. Ha ocHoBe ocobeHHOCTE
IKCTpaLEJITIONAPHBIX JOMEHOB cylepceMeii-
ctBo TLRSs pacnpeneneHo Ha ABE NOATPYIIIbL:
nepBasi UMeeT UMMYHOTIOOYITUHCO e KA U
JIOMEH, a BTOopas — IOMEH, 000TaleHHbIH JeK-
tuHamu (LRR); k mepBoi#l rpymnme oTHOCATCS
takxe MJI-1R, MJI-18R, ST2, SIGIRR [7].
dunoreneruyeckuit ananusz TLRs mo3Bo-

JIUJ BBIAEIHUTD IECTh KATETOPHUH ITHX pelemn-
TOPOB, KaXKJ1asi U3 KOTOPBIX MMEET CXOJHBIE
JITAH/IBL:

TLR1/2/6/10 co cneunduuyeckumu
JUTaHIAMHU JJIs PA3JIUYHbIX JUIIOIPOTEUHOB;

TLR4, nuraniom s KOTOPOTO SBISIET-
ca JITIC;

TLR3/7 u

TLRS8/9, nurangaMu sl KOTOPBIX CIY-
xkat PHK n JJHK;

TLRS5 B3aumojeiicTByeT ¢ (iareiu-
HOM;

nurannamu 1 TLR11 coyxar paznuu-
HbIE IPOTEUHHI [22].

N3BecTHO, uTo TLRS 3kcnpeccupyror He
TOJBKO BCE KJIETKU CUCTEMBl UMMYHHUTETA, HO
U KJIETKH MOAaBIAIOLIEro OOJbIIMHCTBA pa3-
JUYHBIX OPTaHOB M CHUCTEM, BKJIIO4Yas HEpB-
Hyto. Ilo Bceli BEpOsSTHOCTH, HUMEHHO 3TO
00CTOSITENBCTBO O0CCMEeUYnBaCT MUPOKHUH
auana3oH peryiasatopHod poau TLRs B moa-
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JIepkaHuu (U3NOJIOTUYECKOTO FTOMEoCcTa3a He
TOJIBKO CHUCTEMBl UMMYHHTECTA, HO U APYTHUX
opraHoB Hu cucteMm. IIpouecc 3BononuHU
HaJeKHO 3aKkpenus 3Ty crnocobHocTth TLRs,
¥ OHa 0COOEHHO SPKO MPOSABIAETCS B pEryis-
WU BPOXKIECHHOTO U MPHOOPETEHHOT0 UMMY-
HUTETA, YTO OCYUIECTBISIETCS C Yy4acTUEM
Pa3JIMYHBIX MEXAHU3MOB.

BpoxaeHHBITI HMMYHHUTET

ITepBoe. B ycnoBusix HOpMBI HHU3HOIOTHYEC-
Kas peryisnus ¢ yuactueM TLRs nposBuser-
csl, MpeXIe BCEro, B MHUIIMAIUY BBIIEIECHUA
MPOBOCTANUTEIbHBIX HUTOKUHOB, HEOOXOIH-
MBIX I (U3HOJIOTHYECKOTO UMMYHOJIOTH-
YeCKOT0 OTBETa NMPHU Pa3IUYHBIX BO3IEUCT-
BUAX, CPEIH KOTOPBIX OAHO U3 IEHTPaJIbHBIX
MECT 3aHUMAIOT HE TOJBKO TPaAUIMOHHBIE
uHeKIuU (pa3nuvHbie 0aKTepHuu, TpudkI), HO
1 MH(QEKL KU, BBI3BIBAEMbIE TAKIMHU BUPYCAMH,
kak BY (Bupyc uMMyHonepUIINTa YellOBe-
Ka), a TAaK)Ke HeJaBHO UJICHTU()UIUPOBAHHBIM
Bupycom rpunna HIN1 [9, 17].

Bropoe. M3BecTHO, 4TO BOCHAJIEHUE
HETIOCPEACTBEHHO CBA3aHO B IEPBYIO OUYEPEb
¢ HeHTpoduIaMu, KOTOpbIE, KaK MOKa3aHO B
ocjenHee BpeMs, dKCIPECCUPYIOT MpPaKTH-
yecku Bce u3BectHoie TLRs. DTo 00OBsIcHsCT
BaxHYI0 poib TLRS B perynsiuuu akTUBHOCTH
HelTpodpunos: aktuBauus TLR-4 JIIIC nany-
HUPYET IPOAYKIIUIO TPOBOCHANUTENbHBIX I[1-
TOKMHOB U XeMOKHHOB, Takux kak WUJI-1[3, MJI-8
nu ®HO«, a aktupanus TLR-2 — MCP-1; cTu-
mynsiuus TLR-2, TLR-4 u TLR-9 conpoBox-
JlaeTcsd pecnupaTOPHBIM B3PBIBOM H H3Me-
HEHUEM dKCIPECCHUH MOJIeKyN aare3un. OTme-
gaeTcs Takxke fudPpepeHIupoBaHHas pEeTys-
Ul HEUTPOPUIIOB C yYaCTUEM DTHX pellel-
TopoB: TLR-2 3amuniaeT KJIETKU OT allONTO34,
a TLR-4 nposBngeT ce6d Kak BaXXHBIN pery-
NATOP BIKUBaeMocTH HerlTpodwmmos [11, 31].

Tperbe. Bnusnue TLRs nposiBasieTcs U B
OTHOmMEHNU B-numdouuTos, 4T0 COMPOBOK-
JaeTcsl dKCIPECCUEH Pa3IMYHBIX KOCTHMY-
TUPYIOMUX MoJieKysn, B wacTHocTH CDA40, ¢
nocineaywmum koHTpoaeM TLRs 3a aktu-
Baruei, nponudepanuci, nudpdhepeHIUuPOBKOM
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U BBDKMBAEMOCTHbI0O B-nmumdonutos; B 3THX
ciy4astX KOCTUMYJIUPYIOLIHE MOJIEKYJIBI MOTYT
OCYIECTBIATh CHHEPTUYECKOE AEHCTBHE C
TLR-2, TLR-4, TLR-9. OTOoT myTh aKTUBAIUU
B-nmuM@onuTOB CONpoBOXAaETCS YCUTICHUEM
BEIOpOca kanenusi, pochopunupoBaHueM
HEKOTOPBIX KMHA3, YCHJIEHUEM JHAOIMTO3a,
CHHTE3a UMMYHOTJIO00YJIMHOB M paccMaTpu-
BaeTCs KakK aJbTepPHATUBHBIN MyTh aKTUBAIIUU
B-mumdonuros [12].

UerBepToe. TpyIHO MEPEOUEHUTH POIb
TLRS, KoTOpbIE IKCHPECCUPYIOTCS 3MUTE-
JIAAIBHBIMH KJIETKAMHU CIU3UCTON KETYyI0IHO-
KHUIIEYHOTO TPAKTa, B 00€CIIEYEHUH U TOAIep-
*aHUN BPOXJEHHOTO0O MMMYHHTETAa KHIIEY-
HuKa, BKitouass BUY-undexiuro [28].

[IsaToe. He menee BaxxHa ponb TLRs u B
HOPMaJIbHOM ()YHKIIMOHUPOBAHUHU LEHTPaJb-
HOW HEpBHOU CUCTEMBI, OOJNBIIMHCTBO KIETOK
KoTOopo# skcmnpeccupytoT TLRs (meiipoHsl,
ACTPOIUTHI, TNIUs, dHAOTEINAaIbHbIE KIETKH
cocynoB Mo3ra). Takas pacipocTpaHEHHOCTb
skcnpeccun TLRS Ha pa3nuuHbIX KIETKax
HEPBHOW TKaHU OOBACHSIET MX aKTHBHOEC
y4acTHE HE TOJIBKO B 0COOCHHOCTSIX UMMYHO-
JIOTUYECKOT0 OTBETa MO3ra, HO U B MOJJEp-
)KaHWHU ero romeocrtasa [10].

IIpuoOpeTeHHBII UMMYHHUTET

IIepBoe. Yuactue TLRs B MHAYKUOHUH 3TOH
(GhOpMBI HMMYHOJOTHYECKOTO OTBETa HauM-
HaeTcs YK€ Ha MEePBBIX 3Talax, Tak Kak Bce
AHTUTCHIIPE3EHTUPYIOUIUE KIETKHU IKCIIPECCHU-
pytotT Beicokuil ypoBeHb TLRs. B aToM niane
0COOCHHOU MJITIOCTPATUBHOCTHIO OTIMYAKOT-
cs JeHpuTHbie KieTku, TLRS koTopeix mocie
B3aUMOJEHWCTBHUS CO CBOMM JIUTAHIOM IIPHO0-
peTaT CIOCOOHOCTh AKTUBUPOBATH HABHBIC
T-mumbonuTel [21]. AKTHBaINA TEHAPUTHBIX
KJIETOK NPOUCXOAUT MPEUMYIIECTBEHHO C
yuactuem TLR-2, TLR-3, TLR-4, TLR-7,
TLR-9. OddextuBnocTh yuactuss TLRs B
AKTUBAIIMU AHTUTCHIPE3CHTUPYIOMUX KIETOK
CBsI3aHa HE TOJBKO C MHAYKIHEH NpOayKIUU
MNPOBOCHANUTEIbHBIX ITUTOKUHOB, HO U C
YCUJICHUEM SKCIPECCUU PA3ZIUYHBIX KOCTUMY-
JHUPYIOMUX MOJEKYJ, HEOOXOAUMBIX JJIs 3]-
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(eKTHBHOTO MpoLecca paclo3HaBaHUs aHTUTe-
Ha [16]. Kpome Ttoro, TLRs ocymecTBasOT
KOHTPOJIb 32 CO3PEBAHUEM JIECHAPHUTHBIX KJIETOK
1 X aHTUTCHIpe3eHTUpyoiei Gyukiuei [20].

Bropoe. B nponecc npeseHTanuu ¢ yuac-
TeM TLRS akTHBHO BKJIIOUYAIOTCA U MaKpoO-
¢daru, a CUTHAJIBI, KOTOPBIE OCYIIECTBISIOTCS
gyepe3 TLRs, cmocoOCTBYIOT BhIICICHHIO 0O0JIb-
IIMX KOJTUYECTB MPOBOCTIATUTENBHBIX INTOKUHOB
U XEMOKHHOB; OCOOCHHO aKTUBHO CEKpPETHU-
pytorcs WUJI-1, WJI-2, NJI-4, NIJI-7, NJI-9,
®HOQ, a Takxe pa3IuaHbIe XeMOKUHEI [18].

Tpetse. IIponecc pacno3HaBaHHUSA MOXKET
OCYIIECTBIATHCS M C yUacTHEM TYYHBIX Kie-
TOK, KOoTOpsle 3kcnpeccupyoT TLR-9. Ponp
TLR-9 B pacmo3HaBaHUU TYYHBIMHU KJIETKaMHU
0COOCHHO BBIPaXXEHO MPOSBIAETCS B OTHO-
IICHUHM TeHETUYECKOro MaTepuaia 0aKkTepui,
rpubos, IHK Bupycos. AxktuBanus TLR-3 u
TLR-4 Ty4HBIX KJIETOK MOXET NPUBOJUTH K
CEKpELNU UMHU TaKUX UHTEPJIEUKUHOB, Kak NJI-
13 u 1UJI-4 [24].

Yerseproe. OcHOBHBIE MONyAANUN T-THUM-
¢omutor — CD4" u CD8" — skcnpeccupyior
npakTuuecku Bce u3BectHele TLRs. Pa3nnu-
HBI€ AaHTUTEHBI B 3aBHUCHMOCTH OT YCIOBHUM
akTuBupytoT TLRs, uHOAyOUpPYIOT COOTBET-
CTBYIOIIME CUTHAJIBI, 9TO IPUBOIUT K CTUMY-
JASAUUU pa3IdYHBIX QYHKIUH 3TUX KIETOK.
Hanpumep, skcnpeccuss TLR3 CD4"™ u CD8”
TUMGOIHTAMHI COMPOBOKIACTCS MX AKTHBA-
IHUEH U 3TO JAET UM BO3MOXKHOCTBH HEMTOCPEI-
CTBEHHO BKJIIOYATHCS B Pa3UYHBIE (OPMEI
HMMYHOJIOTHYECKOro oTBeTa [23].

IIstoe. B mHAYKIIUM UMMYHOJOTUYECKOTO
OTBETA CYIIECTBEHHYIO POJIb UTPAET M CIIO-
cobnocth TLRs QpyHKIIMOHUPOBATH B KaueCTBE
KO-CTUMYJSITOPOB aHTUTeHCIIenpuueckux T-
IUM(pOLHUTOB, YCUINUBAS UX BBIKUBAEMOCTD H
MOBBIIIAsT dKCIPECCHIO PAa3IUYHBIX dPdek-
TOpHBIX MoJiekyd. [TonydeHsl fokasarenbcTBa
Toro, uro rereponumep TLR-1/2, skcmpec-
CHPYEMBII HUTOTOKCHYECKUMH T-muMpOIu-
TaMH, YCUJINBAET HUTOTOKCUYECKYIO AKTHB-
HOCTh ATHUX KJIETOK [5].

lectoe. B o6uieit monynsuuu T-mumdo-
UTOB 0co0oe MecTo 3aHUMAIOT YO T-nuM-

28

($ouuTHI, paco3HAIONINE PELEITOPHI KOTOPBIX
MOTYT AelcTBOBaTh B koMOuHanuu ¢ TLR-1,
TLR-2, TLR-5, TLR-6, 4TO NpUBOAUT K yCH-
JIEHNIO NPONYKIIMH XEMOKHHOB H IUTOKHHOB.
Becpma cymectBenHa poab TLRs B peanu-
3allMH [IUTOTOKCUYECKOTO NENCTBUS, a TaKXKe
perylNsiiuu CyNnpecCOpHOW aKTHBHOCTH YO
T-numdpornuros [30].

[IpuBenenusie GakThl, mepeueHb KOTOPBIX
MOT OBl OBITH MPOJOJKEH, JOCTATOYHO Ae-
MOHCTPAaTHUBHO MOKa3bIBAIOT, YTO aKTHBAIU
TLRS npuBOAUT K MHUPOKOMY CIEKTPY BIAUSI-
HUH Kak Ha BPOXJACHHBIH, Tak W mpuoodpe-
TEeHHBIH UMMYHUTET. IIpu 3TOoM Henb3s He
OTMETHTB, UTO HEKOTOpPBIE MEXAHU3MBI 3THUX
BIUSHHUN Ha yKa3aHHble GOPMBI HMMYHO-
JIOTUYECKOTO OTBE€TAa MMEIOT ONpPEIEICHHYIO
UJIEHTUYHOCTD, YTO 0COOCHHO MPOSBISIETCS B
OTHOIIEHUHN BOCHAJECHUS, CTENEHb BBIPAXKEH-
HOCTH KOTOPOTO NP PU3NOIOTHIECKOM OTBE-
T€ U MaTOJOTUH CYIECTBEHHO Pa3lH4aeTCs.
COOTBETCTBEHHO 3TO HAaXOAHUT OTPAXKEHHE U
B MHTEHCHUBHOCTHU NPOAYKLIHHU NPOBOCHAIHU-
TEJbHBIX HUTOKMHOB, CTEINEHU aKTHBALUU
HEHUTPO(DUIOB, TYUYHBIX KJIETOK U JIP.

BeccnopHbll pakT MHOTONIAaHOBOCTH
BiausHUsA TLRS Ha pa3snuyHble NMPOSABICHUS
BPOXJICHHOTO U TPHOOPETEHHOI'0O UMMYHUTETA
ONpaBABIBAET NOCTAaHOBKY BoIpoca 00 ode-
BUJIHBIX IEPCIEKTUBAX UCIIOIb30BAHUA BIUS-
Hus Ha TLRs ¢ tepaneBTHueckoil nenpio. B
9TOU CBSI3M HECOMHEHHO ONPaBAaHO Pa3BUTHE
HOBOT'O HMMYHOTEpPANEBTUYECKOr0 Halpanlie-
HUS (IPEUMYLIECTBEHHO B OTHOIICHHUH BO3-
el cTBHS HA MPHOOPETEHHBIH UMMYHHUTET) Ha
OCHOBE€ HCIIOJIb30BAaHHUS HOBBIX MMMYHO-
MOJYJISTOPOB — arOHMUCTOB M aHTarOHUCTOB
TLRs [2, &].
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DU3H0JIOTHYECKUE ACTIEKTHI MOJICKYJISPHOU

opramu3anvu CHMHaIIca

I1.]1. bpexecToBCcKkuit

Cpeousemnomopckuii uncmumym Hetipoouonoeuu, Mapcenb, @Ppanyus;

piotr.bregestovski@univmed. fr

HeliponanpHas opranusanus Mo3ra 4eJIOBEKa
npeacTaBisfgeT cobo0i ceTh HEBEPOITHOU
CIIOKHOCTH, BKItouammywo 10! HelipoHOB,
KaXJbl M3 KOTOPBIX HMMeeT mopsiaka 104
CHHANTHYECKUX BXOJ0B U MIPUMEPHO TAKOE e
YHCJIO BBIXOJOB Ha JIpyrue HelpoHbl. Takum
00pa3oM, YHCIO0 CHHANTHYECKNX KOHTAKTOB
Mexay Heiiponamu mocturaer 10" [4]. Xu-
MHYECKHE CHHAICHl OCYMIECTBISIOT B3aMMO-
JIeficTBUE KIETOK, TpaHCchOpMUpYs AeiicTBHE
XUMHYECKHUX MEePEeTATYNKOB B JIIEKTPUUECKHE
CHTHAJNBI. OTU CUTHAJIBI pPeajnu3yrTcs B clie-
nudruecKkue naTTepHbl HeMPOHAIbHOM aKTUB-
HOCTH M MOIYJIHPYIOT BHYTPUKIETOUYHBIE
coObITUsI, OJarogapss KOTOPBIM MPOUCXOMST
U3MEHEHHUS CBOMCTB HEHPOHOB U HEUPOHHBIX
ceteil. DyHKIIMOHUPOBAHUE CUHAIICOB, U3MEHE-
HeHUs uX Mopdonoruu, yncia u 3QPeKTHB-
HOCTH JICKUT B OCHOBE BOCTIpHATHS, 00paboT-
KM W 3aKperyieHus MHPOopMaluu, B OCHOBE
nopeneHus. Diuektpodusnonorndeckue, dap-
MaKOJOTHYEeCKHE, dIEKTPOHHO-MHUKPOCKOIH-
YeCKHe, HNMMYHOIIUTOXHUMHUUYECKHE U APYyTHE
HCCJIEJOBAHHUS [10KA3aJIM Ba)KHOCTh CUHAIICOB
st GOPMUPOBAHUS HEHPOHHBIX CETEH U Ie-
penadn MexkieTounold nHGopmanuu. Ha mpo-
TSKEHUH MOCIETHUX NeCATUIICHUN MpeCcTaB-
JIEHUS 0 IpUHIIMTIAX (OPMHUPOBAHUS CHHATICOB,
UX MOJIEKYJISIPHOW OPTHHU3AIHMHU U MIACTHU-
HOCTH 3HAYMTENbHO PACIIUPHUINCH U YTIAYyOH-
nuchk. Oka3zanock, 4T0 QyHJAaMeHTaJIbHBIC
MeXaHU3Mbl QYHKIIMOHUPOBAHHS CHHAIICOB, a
TaKXXe MOJIEKYJISIpHbIEe MOAYIH, PpopMHPYIO-
M€ 3TU CTPYKTYPHI, ABISIOTCS BBICOKOKOH-
CEepBATUBHBIMH CPEIH OPTraHU3MOB U3 Pa3HBIX
SBOJIIONIMOHHBIX BETBEH, UMEIOIUX OTPOMHBIE
pasnuyusi B MOPQPOIOTHH, GUZHOTIOTHUHU H CIIOK-
HOCTH OpPTaHU3aIMU HEPBHBIX CUCTEM.

30

YpoBeHb CIIOKHOCTH U TAPMOHUYHON MHO-
TOKOMIIOHEHTHOH OpTaHU3alliil CHHAIICOB CTaJl
MPOSIBISATHCS TOJNBKO B MOCJEHEE JECATHU-
JeTue, C Pa3BUTHEM MOJIEKYJISIPHBIX METOJIOB
pacmiupOBKH MOTHBIX TEHOMOB, C pa3BUTHEM
MPOTEOMHUKH — HAIPaBICHUsI, OI[EHUBAIOIIETO
MmoJHbBIe HabOopHI OenkoB opranu3MoB. Okasa-
JIOCh, YTO MPECUHANTHYECKUHI MPOTEOM MBIIIH
(Habop OenkoB, oOecneuynBaOUX QOPMH-
poBanue M GYHKIIUIO MPECUHAIICA) COAEPKUT
HECKOJIBKO COT OEIIKOB, & IIOCTCHHANITUYECKUI —
elie CI0KHEe: B €T0 COCTAB BXOJHUT, O-BUIHU-
MoMy, okoJio 1500 6enkos [1, 8]. Takum oOpa-
30M, JUISi HOPMallbHOTO (PYHKIIMOHUPOBAHUS
CHHAIICOB B HEPBHOW CUCTEME MJICKOMHUTAIO-
mux npupoja cozgana oxkoso 2 000 6enkos.

B cocTaB mocTcMHANTHYECKOM MEMOpaHBbI
BXOJAT pa3IMYHBIE KJIACChl OENKOB M OENKO-
BBIX MOJIYJIEH, BKJIIOYasi MOHHBIE KaHAIbI, pe-
LENTOPbI, TPAHCIIOPTEPHI, AATE3UBHBIC U IIUTO-
CKeJeTHble OeNKu, KuHa3bl U PpocdaTassbl,
“apmaTypHBIe” OCJKM W CUTHAJbHBIE MOJIE-
KyJnbl. KIoueBbIMU U3 HUX SBISIOTCS pPeIlel-
TOpyIpaBisieMble U MOTEHI[HAN3aBUCHMBIC
KaHaJbl, a TaKXke OeNKU, OCYIIEeCTBISIONINE
TOYHYI KO-JOKallu3alnuilo HeOoOXOJUMBIX
CHHANTHYECKUX KOMIIOHEHT B OTPaHUYECHHOM
MPOCTPAHCTBE CHHAICA.

ApXHUTEKTYypa ¥ cOCTaB PYyHKIIMOHAIbHBIX
MOJIyJiel CUHAIICa MOPa)xaeT TOYHOCTHIO U
1e1eco00pa3HOCThI0 opranu3anuu. OrpoMHOE
KOJIMYECTBO BBICOKOCIIEIMATH3UPOBAHHBIX
KOMITOHEHT pacriojiaraetcsi B OmpeaelEHHbIX
MHKPOJIOMEHAX H B pe3yibTare popMupyeTcs
CII0KHBIN, TAPMOHHUYHO PabOTAIONINN MOJIEKY-
JSIPHBIN OJIOK, OCYIIECTBISAIOMHUN Mepeaaqdy
MEXKIJIETOYHBIX CUTHAJIOB.

[pecunantuvyeckass 00JaCTh COMEPKHUT
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II.A. bpexecToBckuit

CUHANTUYECKUE BE3UKYJIBI JUAMETPOM MPHU-
MepHO 40 HM. OHU OJIU3KO ACCOMMUUPYIOTCS C
YTOJIIEHHEM IPECUHANTHYECKOH MeMOpaHbI:
AKTUBHOW 30HOM B KOTOPOU MPOUCXOJUT IK30-
LUTO3 BE3UKYJI, COAEPKAINUX HEHpOMEaHaTOP.
[Ipe- u mocTcuHanTUYEeCKHEe 001acTH pasje-
JIEHBI IeNbI0 MUpUHOHN 20-25 HM.

TouHO MO AKTHBHOM 30HOH HAXOAUTCS MOCT-
cHUHanTH4eckas MeMOpaHa, OelKu dKcCTpa-
CHHANTHYECKOW aJre3ud U BHYTPUKIECTOYHBIE
NOCTCHUHANTHYECKUE KOMIOHEHTH, GOpPMHU-
pYIOILIHE CI0KHO OPraHN30BaHHBI MHOTOKOM-
MOHEHTHBIN OEJIKOBBI MUKPOZIOMEH, Ha3bIBae-
MBIH TocTcuHanTudeckas miotHocTh (IICII,
PSD - postsynaptic density) [13, 29]. Ha
3JIEKTPOHHO-MHUKPOCKONIMYECKHX (oTorpa-
¢usx 3Ta CTPyKTypa mpeacraBiseT coOoi
nuck mupuHoi 200 — 800 M (B cpeauem, 300-
400 am) u TommmHou 30-50 um (Sheng and
Hoogenraad, 2007). IICII BrimonHsIET WHPO-
KU CIIEKTD CIEeUHATU3UPOBAHHBIX QYHKLIHH,
CBSI3aHHBIX C TPHUEMOM, 00pabOTKOH u perys-
el MOCTCUHANTUYECKUX CUTHAJIOB, a TaKXe
MoaupuKanueid pasMepoB U MOp(OIOTUH
LIMITHKOB.

Apxurektypa IICII npencraBnser coboii
Kak Obl MHOTO3Ta)KHOE 3/1aHUE, B KOTOPOM Ha

npecnnanmecxau KNneTKa 4

OCTCUHaANTU4YeCKaa KneTkas

BEpPXHEM 3Ta)ke HaXOISTCS MOCTCHUHANTH-
YeCKHE PEeLeNTOphl, MOHHBIE KaHAIbl, MOJIe-
KyJdbl CHHAaNTHYECKOH aAre3uu W Apyrue
TpancMmeMOpaHHbie Oenku [24]. Crnenyrouie
3TaXu GOPMHUPYIOT “apMaTypHbIe”, CUTHAIb-
Hble, UTOCKEJETHBIE U Apyrue Oelku (puc.
1). llo-BuauMomMy, Takasi OpraHu3anus H
KOJIMUECTBEHHOE COOTHOLIEHHE OENKOBBIX
KOMIIOHEHT MOTEHLIHalbHO o0ecrnedynBacT
CTPYKTYpHYIO 0a3y ans QuU3UOIOTHUYECKOU
peryiasuuu 3QPEeKTUBHOCTH CUHANTHYECKOH
nepenayu yepes3 MoAuPUKALUIO YHCIa peler-
TOPOB IyTaMaTa U GyHKIIMOHAIbHBIX MUKPO-
MoJaylied, o0ecnedynBalINX KPaTKOBPEMEH-
HYIO U JJIUTENbHYIO IIaCTUYHOCTH CHHAIICOB.

OnHuM u3 GyHOaMEHTaJIbHBIX CBOMCTB
MO3Ta SBISETCS CHHANTHUYECKas MJIACTHY-
HOCTb — MOJIOKUTEIbHBIE UM OTPHULIATEIbHbBIE
n3MeHEeHU 3P (PEKTUBHOCTH CBSI3H MEXIY
HEHpOHaMU B OTBET Ha HEHPOHAJIBHYIO aKTUB-
HOCTBb. DTO CBOUCTBO SBJISAETCS BaKHBIM IS
¢dopmupoBanusi 1 QYHKUHOHUPOBAHUS HEHPO-
HaJIBHBIX CETEH, MpoleccoB 3alIOMUHAHUS H
00yueHus. B cunancax HeipoOHOB THIIIIOKaMIIa
u Apyrux obmacTsax mMo3ra oOHapyXeHO
HECKOJIBKO (OPM CHHANTHYECKOW IMIacTHUY-
HOoCTHU. OCHOBHBIE U3 HUX: AJIUTEJIbHASA TOTEH-

A9y

Puc. 1. Cxema “MHOTOATaKHOU” OpraHu-
3aI[M¥ CHHAICa U OEITOK-0eIKOBEIX B3aHMO-
JNEeHCTBUH B IOCTCHHANTUYECKON ILIOT-
HOCTH.

IToxa3aHbI TOJIIEKO OCHOBHBIE KJIACCHI OeI-
koB. [TonokeHns mpe- ¥ MOCTCHHANPHYEC-
KOt MeMOpaHbI pUKCHPOBAHO C TOMOMIBIO
TpaHcMecOpaHHBIX 6enkoB aare3un (Neu-
rexin, neuroligin, N-cadherin). MoHoTpomN-
HBIe TiryTamarHele perentopel (AMPAR
u NMDAR), a Takxe KajJueBble KaHAJIbI
(KCh) «3asxopens» Ha PDZ-conepxamue
«apmatypHsie» 6enku (PSD-95 u GRIP).
PDZ-nomensl (1,2,3 1 T.11.) pactoaoKeHbI
TOYHO TIOJ NMPECHUHANTHISCKOH MeMOpa-
HOM, 13 KOTOpOH Be3UKyIHl (Vez) BEIOpa-
CBIBAIOT HelipoMeauarop (TiryTamar). Bue
I1CII, B nepucHHaNTHYECKOH 30HE MeMOpa-
HBl BCTPOEHBI METabOTpPOIHBIE TIyTa-
MmatHble perientopsl (MGluR). Onn Takxe
«3agKOPEHBI» Ha «apMaTypHBIN» OeloK

HOMER, xoTopslit B cBOI0 ouepenb B3MuMoneicTByeT ¢ PDZ-nomenom Shank Genka, mMeromero mNOBTOPSIONINECS
AQHKHPHHOBBIE JIOMEHEI M B3aHMO/ICHCTBYIONIETO ¢ aKTHHOBBIME (rnamenTamu ( u3 Feng & Zhang, 2009)
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uuauus W IIuTenbHas genpeccus [2, 17].
JAnuTtenpbHas mMOTEHUUALUSI — 3TO MpoIece
YCUJICHUSI CHHAIITUYECKOU CBsI3U. [lnuTenbHas
nenpeccus (LTD — long-term depression) —
3TO JJIUTEIbHOE YMEHBIIEHUE CUHANITHYECKOMN
akTUBHOCTHU. [InacTuyeckue U3MEHEHUs MpPU
JIUIATEIbHOHN MOTEHIINAIIUY YITU TPU JUTUTEIb-
HOH Jenpeccuu paccMaTpUBAIOTCS KaK MOJie-
JY IpolieccoB oOyueHus u namstu 3, 18, 25],
XOTS MOCIIEHHE, HECOMHEHHO, HAMHOTO 0ojee
CJI0XHEBIC ABICHUS.

HccnegoBanus MoCIeIHUX JIET IIOKa3allu,
4TO B OCHOBE peryiasinuu 3QPEeKTUBHOCTH
paboThl BO30YXJAKMUX CUHAINCOB JIEXKAT
Mopdonoruieckue U OMOXUMHUUYECKHUE MOJH-
dbuKanuu JSHAPUTHBIX MHUNHUKOB. OKa3aaocs,
YTO JICHIPUTHBIEC MIUMTUKHU MIPECTABIIIOT CO-
00 CIIO)KHO OpraHU30BaHHBIEC CYOKIIETOYHBIE
KOMIapTMEHTHl [5, 23, 26], aBastomuecs
KIHYEBBIMH OJIOKaMH, KOTOpble oOecmedu-
BAIOT JIOKAJIILHBIN MpueM, 00paboTKy U KOHT-
pOJIb CHHANITHYECKOU HHPOPMAIIUH.

JleHapUTHBIE MIHUNUKH — 3TO HEOONbIINE
(0,5-2 MKM B AIMHY) “BBIPOCTBI” U3 JEHAPH-
ToB. OHU cojaepKaT BaXKHbIE KOMIIOHEHTHI,
obecreynBarIe CHHATITHYECKYIO IIACTHY-
HOCTbh, BKIIIOUast OCJKHA MOCTCHHANTHUYECKOU
IJIOTHOCTHU, AKTUHOBBIN IIUTOCKENET U Pa3HbIE
OpraHeJUIbl. AHATIN3 MOJIEKYISIPHBIX MEXaHU3-
MOB MopdOTeHe3a U MOYJISINUH Pa3MepoB
IIUITUKOB MMO3BOJIUI YIIIyOUTh MOHUMAHUE HX
poyiu B GyHKIIMOHMPOBAHUU HEPBHOU CHCTEMBI,
KaK MOpQOJOTHYECKUX CTPYKTYP, o0ecreyu-
BAIOIIMX CUHANTUYECKYIO MIaCTUYHOCTD, Jie-
JKAIYI0 B OCHOBE MaMSTH H JIUTEILHOTO Xpa-
HEeHUs UH(popMaIuu.

KanpuuiizaBucumMoe M3MeHEHHE COCTOS-
HHS IIUTOCKEJeTa B JACHAPHUTAX U IIUIUKAX
SBISETCS OJHUM M3 KIIOUYEBBHIX (HAaKTOPOB,
PETYIHPYIOMUX CAHANTHYECKYI MIIACTHY-
HOCTh. bBUIO TOKa3aHO, 4TO (apMaKoJIOTH-
YEeCKHUE CTUMYIIBI, KOTOPBIE UMHUTHPYIOT JJIH-
TE€JIbHYI0 MOTEHIMALUIO YMEHBIIAIOT CKO-
pocTh narepaidbHOU nupPy3un, a CTUMYIHI,
BBI3BIBAION[HE JIUTEIbHYIO JEIPECCHUI0
NPUBOMUINA K YBEIUYCHUIO MOJBHIKHOCTH
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pELENTOPOB B CHHANITHYECKOM 30HE [27].

Ilpenmonaraercs, 4To CTPyKTypa MIHUIH-
KOB 3aBHCHUT OT COCTOSIHMSA aKTHHA U pETyJHu-
pyeTcs Onarogaps KOOpIAMHUPOBAHHOM aKTHUB-
HOCTH aKTHH-CBS3BIBAIOMMUX OenKoB. b0
00HapyXeHO, YTO B 3aBUCUMOCTHU OT Xapak-
Tepa CTUMYJISILIUU HHANBUAYaJIbHBIE CHHAIICHI
MOTYT U3MEHSATH MOP(OIOTHIO U YCUIUBATDH
WM yMEHBIIAaTh CUJY CHMHANTHYECKOM mepe-
Jla4y 3a MEepHOABl BPEMEHH OT CEKYHJ J10 Je-
ciaTKOB 4yacoB [19, 21]. beuio moka3zano, 4To
CTUMYJISANHS, BBI3BIBAIOIIAA AJIUTEIbHYIO
MOTEHIMALUIO, TPUBOANT K YBEIMUCHHIO 00be-
Ma TOJIOBKU IIHUIHUKOB ¥ 3TO COMPOBOKAAETCS
NOBBIIIEHUEM (GOPMUPOBAHUS aKTHHOBBIX
¢unamentoB. bonee Toro, pazpyuenue akTu-
HOBBIX (HUIAMEHTOB AEMOJIUMEPU3YIOIUMHU
areHTaMU NpeAOoTBpalaeT MOJABHKHOCTH
mwUnukoB [19] u skcnpeccuio AJIUTEIbHOU
NOTEHIIMAUHU, XOTs HE OJOKUPYET KpaTKo-
BpPEMEHHYI0 noTeHuunanuto [7, 14, 16]. Takum
0o0pa3oM, PHU3HOJOTHYECKH TMIACTUYHOCTH
B0O30yKIAIOIMMNX CHHAIICOB HENOCPEACTBEHHO
cBsi3aHa ¢ MopdoreHe3oM, U3BMEHEHHUEM
AKTHHOBOTO IIUTOCKEJIeTa U PYHKIIMOHAIBHBIM
COCTOSTHUEM ACHIPUTHBIX IUIUKOB (puc. 2).

Baxxno#t ¢opmoii KpaTKOBpEeMEHHOM miiac-
TUYHOCTHU ABJIseTcs OblcTpas peryiasuus
3¢ (HEeKTUBHOCTH CHUHANTHYECKOW Mepemadu
OCYILIECTBIsIeMas MyTEM PEeTpPOTrpagHON CHUT-
Hanu3anuu. B Bo30yxaaromux u MHTuOu-
TOPHBIX CHHAICaX HEPBHOM CHCTEMBI MO3BO-
HOYHBIX OJWH 13 OCHOBHBIX PUHIIUIIOB PETPO-
rpaJHON CHHANTHYECKOM MOAYISLUH OCY-
LIECTBJISAETCS 4Yepe3 IHAOTECHHYI0 KaHHaOu-
HOUJHYIO CUCTEMY.

MoutekyisipHass apXUTEKTypa, Jiexanas B
OCHOBE ITOr0 MEXaHM3Ma OKa3ajlach BBICOKO
KOHCEPBATUBHOM B Pa3HBIX THIIaX CUHAIICOB.
TopMoxkeHHEe CHHANITUUECKOHN MTepeJaun, peT-
porpagHo MHAyLHpYeMOe YHIOKaHHAOUHOU-
namMu, O0b10 mokazano aias FTAMK- [10, 28],
ryTamMar- U DIMOuHepruueckux [6, 20] cu-
HancoB. Takum 006pa3oM, 3TOT BUJ CHHAII-
THYECKOW MIACTUYHOCTH — MIUPOKO paclpo-
CTpaHEHHOE SBJIEHHE B HEPBHOW CHCTEME
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II.A. bpexecTtoBckuit

MO3BOHOYHBIX. DHIOKaHHAOWHOUIBI CUHTE3H-
pYIOTCS B CTUMYJIUPYEMBIX HellpoHax “mo

A
b
B
an an
HuakovacToTHas BeicokoqacToTHas
CTUMYNALMA / \ CTUMYNAUMS

3 4
Wurepanuaaunsaums ' RIS Berpansaie
AMIMA peuenTopos [E) :‘:!.9‘_ AMIA peuentopos

By

. G-actin

®eeg  F-actin

Glutamate receptars

Signal transduction
molecules (eg. CaMKIl)

@ Scaffoiding proteins

Puc.2. lluTtockeneT U CTPYKTypHas INIACTUYHOCTH JEHI-
PHUTHBIX LIUITHKOB.

A, b: Buzyanu3zanus GFP-aktuHa B IeHIpUTaxX C HOMOIIBIO
2-(hoTOHHOI MUKpPOCKONHNH. JIeHAPUTHBIE INITHKH YBEIIHU-
YHBAIOTCS B Pa3Mepax MpH MPOTOKOJIE JUINTENBHOM MOTEH-
nuanuu (A) ¥ yMEHBIIAIOTCS NPU IPOTOKOJIE JJIUTEIbHON
nenpeccut (b).

B : CxeMa OCHOBHBIX MPeoOpa30BaHUIl IPU JUIUTEIbHOI
MOTEHIMAINH U Jienipeccur. KpaTkoBpeMeHHas BbICOKOJac-
TOTHAs CTUMYJISIIMA (IIPOTOKOJI JUIUTEJIbHON TOTEHIMALIUH ),
BBI3BIBAET CABUT paBHOBecHUs B cTOpoHy F-akTuHa
(crpaBa). YBeJNMuCHHE aKTHHOBBIX (DHIIAMEHTOB IPUBOIUT
K YBEJIMYEHHIO Pa3MepOB IIUMHKKa (2) BO3pacTaHUIO YKCIa
MECT JUI B3aUMOAEHCTBUS C IpyTUMHU OeJIKaMu, BCTpanuBa-
HMIO HOBBIX PELIENITOPOB B IOCTCHHANITHYECKYIO MEMOpaHy
u noseimeHuto crpykrypuoit IICII (4). HaoGopor,
JJUTeNbHAss HU3KOYACTOTHAS CTUMYINSIHUS (MPOTOKOII
JUIMTETBHOMI JIePeCCHN) MPUBOJUT K CABUTY PAaBHOBECHS
B cTopoHy G-akTuHa (cupasa). [Ipoucxoaut aenonumepu-
3alUM aKTUHOBBIX (DMIIAMEHTOB , YMEHBIIEHHE Pa3MEpPOB
munukoB (1), ymenbimenue unciaa AMITA-penentopos B
MOCTCHHANTHYECKOH MeMOpaHe (3) U CHHKEHUIO CTPYKTYp-
Ho#l opranuszanuu xomnoHeHt IICII (u3 Hayashi &
Majewska, 2005)
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HeoOxogumoctu” (“on demand”) u mo NpuH-
LUITYy OTPULIATENbHON 00paTHOM CBSI3H, BBIIIOJI-
HSIOT 3aIIUTHYI0 QYHKLOHIO OT CBEPXAaKTH-
BallMM BBIOpOCa HelpoMmeauaTopa U3 MPECH-
HalTHYeCKOTO OKOHYAaHUS U CHIILHOTO BO3pac-
TaHUs aKTUBHOCTH CHHAIICA.

HNHTerpanus 3TUX NPOLUECCOB MOXKET MPH-
BOJIHTH K JJIUTEIbHBIM U3MEHEHHSIM 3 Pek-
THUBHOCTH CHHAIICOB JIe)KaIllMX B OCHOBE IJIac-
THYHOCTH U MaMATH.

Takum 006pa3om, QyHKIHMOHAIBHBINA CHHATIC
COAEPXKUT OTPOMHOE KOJIMIECTBO KOMIOHEHT,
obecneynBalomMUX TPAHCIOPT U HAKOIJICHUE
HellpomenuaTtopa B Be3UKyjax, cunenududec-
KYIO JIOKaJIH3aluio 0eIKoB, 00ecreunBaroInX
BBIOPOC BE3HMKYJ B CHHANTHYECKYIO IIENb,
KJIACTEpU3ALHI0 ClIeU(UIECKUX PELENTOPOB
B IMOCTCHHANTHYECKOH MeMOpaHe, CUCTEMY
gerpaganuud U/Mau ObBICTpOTO yOUpaHHSA
HellpoMeauaTropa U3 CHHANTHYECKOHN IIENH U
peryJsiuuyu MOJNYKYJIAPHBIX JOMEHOB.
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MosiekyJasipHbIe MeXaHU3MbI PYHKIIUOHUPOBAHUSA
U peryJupoBanus riryramatabix AMPA-peunentopos

IPU XPOHUYECKOU 0011

H.B. Boiitenko

Unemumym ¢usuonoeuu um. A.A. Boeomonvya HAH Yxpaunvl, Kueg

[TocTosiHHas MM XpoHHUYecKas 00JIb, KOTOpas
MOXET OBITh pE3ylIbTaTOM BOCHAJEHHUA,
WH(EKINH, TOBPEKJICHUS TKAHHN HIIH HEpBa, —
O/THA M3 TIAaBHBIX MPOOJIEM 3]paBOOXpaHEHUS
BO BCEM MHUpE. YCIEX JICYEHUSI XPOHUYECKOHN
00nM OrpaHWYEH HAIIUM HEMOJHBIM MOHU-
MaHHEM MOJEKYISPHBIX U KJIETOYHBIX MeXa-
HHU3MOB, J€XalUX B OCHOBE €€ Pa3BUTHUA U
noaaepxxanus. OOUIen3BeCTHO, YTO yCHIIEH-
Has aKkTHBANMS TNIyTaMaTHBIX PELENTOpPOB B
HeilpoHaxX CIMHHOT'O MO3Ta BO BpeMsI 00JIEBBIX
CHHJIPOMOB CIMOCOOCTBYET HEHTPAJIbHOMU
CEHCHUTH3ANUUM, KOTOpas SABIAETCA MeXa-
HU3MOM pPa3BHUTHA U MOJJEPKaHUSI XPOHHU-
gyeckoi O6osm [1]. OnHAKO MOJIEKyISIpHBIE
MeXaHU3Mbl QYHKIIHOHUPOBAHUS U PETyIHU-
pOBaHUS TAyTaMaTHBIX PEIENTOPOB IMpPHU
XpOHHYECKOW OOJM O CUX MOP HESICHBI.
VYrnybneHnne MOHUMaHHUSA 3THX MEXaHH3MOB
MOJET MOCIYXHUTh OCHOBOH JUIsl pazpaboTku
HOBBIX TE€PANeBTHYECKUX IMOJIXOJ0B JICUCHUS
XpOHHYECKOH 6oH.

I'myramaTtHBIe pemenTopbl, Haubomnee
W3MCHSIONIME CBOU (YHKIHH MPU PO3BUTHUH
nepedepuueckux OOJIEBBIX CHHIPOMOB, TakK
Ha3bpiBaeMble AMPA-penenTopsl, ABISIOTCS
TeTpaMepaMH, COCTOSIINMH U3 KOMOMHAIIMU
yeThipex cyobenuuaun GluR1-4. Kiwouesas
cy6penuauna GIluR2 omnpenenser cBoiicTBa
AMPA-penentTopa, B 4aCTHOCTH, €TO MIPOHU-
1[aeMOCTh JJISI HOHOB KaJbIHsi M MPOBOIH-
MOCTh OJMHOYHOTO KaHala. Ecnu cyOGbpenu-
Huna GluR2 npucyrctByeT B Terpamepe, TO
KaHaJ He MPOHUIIAeM JIJI1 MOHOB KaJbIIHS, €CITH
€€ HeT, TO KaHaJl CTAHOBHUTCS KaJlbIHHIIPOBO-
nsmuM. CinHaIbHBIE HEHPOHBI 1OPCAIBHOTO
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pora (IP) skcmpeccupyioT KakK KaabI[Hi-
npouunaemeie (0e3 GluR2), Tak u xKanbuuii-
HenpoHunaemeie (pu Hannanu GluR2) AMPA-
peuentopbl. 'eHEeTUUECKUNH HOKAayT reHa
cyoseaununsl GluR2 He TOJNBKO MPUBOAUT K
pOCTY uYHcCIa CNHUHAIBbHBIX KaJbIUHUIPO-
HuaeMeix AMPA-penenTopos, HO U crmoco0-
CTBYET CIMHAJbHOM HOIMIENTUBHOW Mjac-
THYHOCTH [2]. DTOT akT yka3plBaeT Ha TO,
9TO M3MeHeHHs B cBoiicTBax AMPA-penern-
TOPOB, B YaCTHOCTH yBEIHYEHHE MX Kajb-
[UEBOW MPOHUIIAEMOCTHU MPH TOTepe cyOne-
nuHuiel GluR2 Ha cuHanTHYeCKOM MeMOpaHe
HelipoHaMu JIP, UTparoT KpUTHYECKYIO POJIb B
IIEHTpalbHOW CEHCUTHU3AIUU, JexKale B
OCHOBE XPOHHUYECKOW Oonm. YBeNIHUYEHUE
KanpuueBoil mposoauMoctu AMPA-penen-
TOPOB NPHUBOJIUT K THNEPBO3OYAMMOCTH
HellpoHa, MPOUECY AKCAUTOTOKCUYHOCTHU H
KJIeTOYHOU cMepTH. [JaHHBIN poliecc conpo-
BOXXJAeT TaKMe MaTOJOTHYECKHE MPOIECCH B
TOJIOBHOM MO3Ty, KaK MHCYJIbT, HH(}apKT,
MOBpEXJACHNE HEpBAa, XPOHUUECKOE BOCIA-
nenwue [3].

U3BecTHO, uTo C-TepMHHaNb cyOnbe-
nuaunel GluR2 AMPA-pernentopoB, CBS3BI-
BasACh C ABYMS CHHANTHYECKHUMH OMOPHBIMHU
6enxamu, GRIP u PICK1, moxeT y4acTBO-
BaTh B CHHANTHYECKOM IMEPEMEIIEHUH DTHX
penentopoB. B Hamux npeapaymux padborax
6bL10 TOKa3aHo, uTo O0enok GRIP ynepxuBaer
AMPA-peuenTtopsl, conepxammue cyone-
nuauily GluR2, B cunancax JIP-ueiiponos. B
To xe BpeMmsa 6enok PICK1 orBedaer 3a B3am-
MOJeHCTBUE BaXXHOTO IJISI BO3HUKHOBEHUS
XPOHUYECKOH 00NMH 3H3UMA, MPOTENHKUHA3HI
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MonekyaspHble MeXaHU3Mbl (GYHKIMOHUPOBAHHS H PETyIHPOBaHUS ITyTaMaTHBIX AMPA-penentopoB mpu XpoHHYECKoH Oomm

Ca (PKCa), ¢ cuHanTH4eckuMu CyObeInHHU-
namu GluR2. Hamu 6b110 MpogeMOHCTPUPO-
BaHO, uTo crnuHanbHasg PKCa, aktuBupyercs
BO BpeMs nepudepuyeckoro socmnaieHus [4].
AxtuBanua PKCa npuBogut x ¢ocdopu-
nupoBanuio cyobreaununsl GluR2, yro Hapy-
maet B3aumozgeiicreue GluR2 ¢ cuHanTu-
yeckuM aHkopHbIM Oeinkom GRIP ¢ mocne-
OyIOUle MHTepHanu3auuei (mepexomom u3
nja3MaTu4eckoid MeMOpaHbl BO BHYTPHUKIE-
TouHy cpeny) AMPA-penenTopoB, couep-
xamux GluR2 cy6veaununy [4]. MBI nmoka-
3anu, 4To pochopuaupoBanue cyOobeTUHUIBI
GluR2 u e€ mocnenyomas MHTEpHAINU3ALUS
3aBUCAT OT aKTHUBAIlMM CUTHAJIBHOTO Kackaja
NMDA-penentop — PKCa.

[Mockonsky GluR2 omnpenenser cBolicTBa
AMPA-penentopoB, TO HHTEpHAIU3AUIL
cyobenquannbsl GluR2 nmpu nepudepuueckom
BOCHAJICHUH MPUBOAUT K YBEINUYECHHUIO YUCIIA
KanpuinponunaeMeix AMPA-penentopos,
4YTO B CBOIO O4Yepe]b MOTEHUUUPYET pa3and-
Hble KaJlb[[Mi3aBUCHMBbIe BHYTPHUKIIETOYHbBIE
KacKaJpl, IPUHUMAIOIINE YYacTHE B Pa3BUTHH
Y TIOAIeP)KaHUH XPOHUUYECKON O0JH.

Hamu OpL1O mMOKa3aHO, YTO ONHCAaHHBIE
BBIIIIE U3MEHEHHUS B COCTaBE CHHANTUYECKHUX
AMPA-penenTtopoB SBISIOTCS HEOOXOIU-
MBIMH JJI51 TOAAEPKAHUS XPOHUYECKON Oonu
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u yto O6mokana PKCa npuBoaut K noctoBep-
HOMY yYMEHBIIEHHIO XpOHUYECKOW mH(pIama-
TOpHOM OONM Yy MOJONBITHEIX KpbiC [4]. Hamu
TakXe OBIJIO MPOJEMOHCTPHUPOBAHO, YTO
yBEeIUMYEHHE KOJIMYECTBA KaJbUUHUNPOHU-
naeMbelx BHecuHantuueckux AMPA-penen-
TOPOB TAaKX€ MOXET BHOCUTH CYIIECTBEHHBIN
BKJIaJ B pa3BUTHE XpOoHUUYecKoi Oonum [5].
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AJL 3edupos

Kaszanckuii 2ocyoapcmeennviii. MeOUYUHCKUL yHUsepcumem

MenuaTtopsl (meperaTduku, NOCPEIHUKH,
HeWpoOMeauaTopbl, HEHPOTPAHCMHUTTEPHI) —
KJII0YeBble MHPOPMAIIMOHHBIE MOJIEKYJBI B
MO3re U B nepudeprudecKkoil HEPBHOM cucTe-
Me. B HacTosmee BpemMs H3BECTHBI IO Kpaii-
HEel Mepe HECKOJBKO NECATKOB BO3MOXHBIX
MEANATOPOB, OTHOCSMHECS K Pa3IUIHBIM
KJaccaM XMMHYECKHX coeamHeHU. BMmecTte
C TEPMHUHOM «MEIHATOP» MHOTJa B TOM K€
KOHTEKCTE HMCIIOJNIB3YIOTCS pacIIbIBUAThHIE
TEPMHUHBI KHEHPOMOIYIATOP», KHEHPOAKTUB-
HOE€ BEIIECTBO)», «MECCEHXKEP», «KKOMEAUaA-
TOP», «KJIACCUYECKUU Meauartop» u T.n.
BonpmuHCTBO yU4eHBIX BOCIPUHUMAIOT MMOHA-
THE MeAUaTop OYeHb MHUPOKO, B TO BpEeMs Kak
HEKOTOpbIE BKJAaJIbIBAIOT B HEro OYEHbH
KECTKHEe W 4eTKkue kpurepuu. [losTomy B
HEWpPOPU3UOIOTHH BOTIPOC, YTO TAKOE MeaUa-
TOp, A0 CHX MOP MOJHOCTHIO HE PEIIeH.

Ho 50-x rogoB K MenmaTopaM OTHOCHIIH
JIBE TPYIIITBI HU3KOMOJIEKYJISIPHBIX COETNHECHHH,
KOTOpBIE celdac Ha3bIBAIOTCS “Kiaccudec-
KuMu”, “TpaguIMOHHBEIMU~ MeIuaTopaMu, —
aMUHBI (AIETUIXONIWH, a[peHaINH, HOpaape-
HaJWH, T0QpaMUH, CEPOTOHUH U Jp.) U aMHUHO-
KucnoTel (rayrtamar, acmaprtat, [AMK,
rnunuH). B 60-e rogper Oblsla OTKPBITA TPETHA
rpynmna HU3KOMOJEKYJISIPHBIX MEIHATOPOB —
MypUHOBBIE HYKJIEOTHAB. B 3TO xe Bpems
OBLIIO BBIIBUHYTO MPEJIMOI0KEHNE O MeaHa-
TOPHOH POJIM MENTU0B, KOTOPBIE COCTaBISIOT
YeTBEPTYIO, MO BCEW BUIUMOCTH CaMYIO
MHOTOYHCIEHHYI TPYNOy MEeIUaTOPOB.
CoBceM HeJaBHO K pa3psay MeIUaTopoOB
CTaJli OTHOCUTH HEKOTOpPhIe, o0pa3ylomuecs
B opranusme rasel (NO, H,S, CO) u D-
AMHUHOKHCIIOTHI.

Takoe oOunre MeqUaTOPOB CTABUT MEPEN
YYE€HBIMH BOTIPOC — YTO K€ TaKO€ MEIHaTop
M KaKOBBl ero kputepuu. M3BecTHO, 4TO
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arneTUIXOJUH — 3TO MEepBBIH Memuartop. OH
OBITT BCECTOPOHHE M3y4Y€H B HEPBHO-MBITIIECT-
HOM CO€JMHEHUU U B aBTOHOMHOU HEPBHOU
cucteme. OTcroga copMuUpoOBaIOChH Ipe-
CTaBJIEHHUE, YTO BCEC MEIUATOPHI JOJKHBI
OBITH TOYHO TaKUMHU Kak aneTwixoduH. OHu
IOJDKHBI 3a11acaThCsl B HEPBHOM OKOHYAHHH B
CUHANTHYECKHUX BE3UKYJIaX, BEICBOOOXKIATHCS
W3 HEPBHBIX OKOHYAHUU KalbIIMH3aBUCUMBIM
0o0pa3oM, B3aUMOJICHCTBOBATH CO CIEIU(U-
YECKUMHU PEIenTOopaMu MOCTCUHANTHYECKOM
MeMOpaHB W NPUBOIHUTH K H3MEHEHHUIO
NMPOBONMMOCTH MEMOpaHBI IJIsSI Olpee-
JICHHBIX HOHOB.

OxHako B 3THX NPEACTABICHHUAX OUYCHB
MHOTO COMHHUTENHHOTO. BBISCHUIOCH, UTO
MEIMAaTOPBl MOTYT OKa3bIBATh JBA NMPHUHIH-
MUaJbHO Pa3HBIX THIA (PHU3UOJIOTHYECKOTO
neicTBuA, ObIcTpoe W MemneHHoe. beicTpeie
3 dexThl (HamomoOue BBHIMICONMUCAHHBIX
3 deKTOB aleTUIX0JIMHA) 00OBIYHO BKIFOYAIOT
OTKPBHITHE WJH 3aKPHITHEC MOHHBIX KaHAJOB,
SIBISIFONIUXCS 9aCThI0 PEIENTOPHOTO Oenka
MeMOpaHbl (MOHOTPONHBIE PEHENTOPhl) U
COMMPOBOXKAAIOTCS M3MEHEHUSIMHU TPOBOIH-
MocTH MeMOpaHbl. MenneHHbie dPPeKTh
SIBASIOTCS CIIEICTBUEM METa0ONIHMIECKHUX
W3MEHEHHUH B KJIETKE-MUIICHH, YbH PEIIEI-
TOPHBIE OCJIKM HA3HIBAIOT METaO0OTPOTHBIMH.
Knaccuueckue nmpuMepsl — 3T0 oOpa3oBaHme
mukianyeckoro I'M®, iuknuueckoro AM® unn
HHO3UTOJNTpU(OCchaTa ¢ NOMOIILI PepMeH-
TOB, CBSA3aHHBIX ¢ peuenropamu uepes I'TD-
CBs3aHHHBIe Oenku. [IpuyeM OJUMH U TOT XK€
MEIUAaTOP MOXKET aKTHUBHUPOBATH KaK HMOHO-
TPOIHEIE, TAK M METa0OTPOIHEIEC PEIEITOPHI
kiaeTku. Kpome 3TOTO pernenTopsl K MHOTUM
MeauaTopaM OOHapy»X eHbl KaKk Ha mpe-, Tak
¥ Ha TIOCTCHHANTHYEeCKON MeMmOpanax. Ciox-
HOCTh HPOOIEeMbl yCYTryOaseTCss TEM, YTO
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HEHPOHBI MOTYT OOMEHUBATHCA HHPOpMaIeH
HE TOJBKO YEpE3 HEPBHBIE OKOHYAHUSA, a H
gyepe3 coMy, NEHIPUTHl M aKCOHBI. ODTH
JIaHHBIE NPHUBEIN K BOZHHUKHOBEHHUIO HOBBIX
BONIPOCOB O QPyHKIHUIAX MeAnaTopoB. Moxer
JU MENUATOpP BBIAEIATHCSA HE U3 HEPBHBIX
OKOHYaHWI HepBHOU KneTkH? OKa3zanock, 4TO
HEKOTOPBIE MEIHATOPhI, BEICBOOOXKAAACH H3
HEPBHBIX OKOHYAaHUM, NEHCTBYIOT Ha pelLel-
TOpBI, BCTPOCHHBIE B MEMOpaHy 3TOT0 HEPB-
HOTO OKOHYaHHA. MoOXeT Nu BEIECTBO,
KOTOpO€ NENCTBYET HAa TOT HEHPOH, KOTOPBIN
€ro UM CeKpeTHupyeT, ObBITh MeaguaTopom?
Bo3HHuKaeT MHOro BONPOCOB C TIHalbHBIMHU
kineTkamMu. KonuuecTBO HEHPOHOB cpeau
KJIETOK MO3Ta HEBEJIHUKO, a KJIETKH TJIHHU
cocTaBIsOT 85% OT Bcex KIeTOK. MOXeT nu
BEUIECTBO OBITH MEAMATOPOM, €CIU OHO
JIeCTBYET MPEUMYIECTBEHHO Ha IIUIO, a HE
Ha HeWpoHBI? MOXET 1M TJIUs BBICBOOOXKIaTh
Menuatop?

IIpencrtaBieHuss 0 TOM, 4YTO CHUCTEMBI
BBIOpOCAa MeauaTopa U PeUenToOphl K HEMY
KOJIOKAJIU30BaHbl (PacloNOXEHBl PSAIOM) U
pas3zeseHbl TOJBKO y3KOM CHHANTH4YECKOU
IIEJbI0 MEXKJY Mpe- U NOCTCHHANTHYECKHUMHU
KJIETKaMH TakKXe TpeOylT YyTOYHEHUS.
CnenuduuHOCTh Mepenadyu CUTHAJa MOXET
ObITh 00ycCNOBJIE€HAa HAJMYUEM CHELHUalU-
3MPOBAHHBIX PELENTOPOB K JAHHOMY MeJHa-
TOPY Ha KJETKax-MHIIEHSX, YAAJIE€HHBIX OT
MecTa BbIOpoca, IpuUUYeM Nepegada CUTHala
CTaHOBUTCS MeAJeHHOH 1 nuddy3Hoil. UmeH-
HO TaK JIEHCTBYIOT MHOTHE HEHPONENTUABI U
HEKOTOpHIE KIACCHUUYECKNE HEMPOMENNATOPHI,
B YaCTHOCTH MOHOAMHUHBI, KOTOPBIE MOTYT
BBICBOOOXIATHCS AUCTAHTHO MO OTHOLIEHHIO
K KIeTKe-MulieHu. Bce 3To mpubnuxkaer
MEXaHHU3M JIeHCTBUA HEKOTOPBIX MEJUATOPOB
K NMPEJCTABICHUIO O HEPOrOpMOHax, ceKpe-
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THUPYEMBIX B MEXKJIECTOUYHYIO U CIHHHOMO3-
TOBYIO JKHJIKOCTb WU KPOBb U MOIYJIMPYIOIINX
COCTOSIHHE KIETKH-MHUILIEHHU, PACIIOJI0KEHHOU
Ha 3HAUYUTEIBbHOM PACCTOSIHUM OT CEKPETHU-
pPYEMOH KIETKH.

B kauecTBe MeaumaTopoB HeHpomenTUIBI
TaK)X€ HE YJOBIETBOPAIOT JOTMaTHYECKUM
kputrepusim. CTporo He J0Ka3aHO, 4YTO
crnenudpuyecKkre nenTHuAa3sl MOTYT BBI3BIBATH
CHHANTHYECKYIO NHAKTUBALMIO. boIpMMHCTBO
NENTUAO0B HE BBI3BIBAIOT HEHPOHAJIBHOTO
TOPMOXKEHHUS WU BO30YXKIEHHS, KAK alleTUII-
xonuH unu FAMK. Kpome 3Toro nmentuasl B
HEpPBHOM OKOHYaHHUHU COAEPXKATCSI OOBIYHO B
0COOBIX CHHANITHYECKUX BE3UKYJIaX, KOTOpbIe
B OTIWYUM OT KJIACCHYECKUX MEJHATOPOB ,
3aMOJHAIOTCSA B TEJIE HEPBHOU KIETKU. DTHU
BE3UKYJIbl CEKPETUPYIOT MENTUAB OOBIYHO
KaJIbIUHHE3aBUCUMBIM MEXaHU3MOM 3K301IH-
TO3a, 0€3 MOCIeNYIIIEero SHAOIUTO3a.

Eme MeHbpnie oTBEYarOT KIACCHYECKUM
KpuTepuAM Meauatopos rasel (NO, H.S,
CO). OHu He MOTYT 3amacaTbCsi B CHHAITH-
YEeCKHX BE3MKYJNax U BBICBOOOXAAThCS IK30-
uuTo30M. bosiee Toro, 111 HUX HE CYIIECTBYET
peLenTopoB Ha MOCTCTCUHANTHYECKONH MeMO-
paHe cocenHHX KieToK. ['a3el nupdynaupyror
13 HEHPOHOB B COCEAHUE KIETKHU, Il CBA3BI-
BaroTCs «(epMEHTHBIM penentopom». B oTnu-
YUHU OT KJIACCHUYECKOH CXEMBI ra3bl OOBIYHO
y4acTBYET B Mepeade peTporpajHoro CUrHaua
OT MOCT- K NPECUHANTHYECKOMY HEHpOHY, a
TaK)Xe€ MOTYT BbIpa0aThIBaThCS B KJIETKAX IJIUU.

Takum oOpa3omM, mocjie aleTHIXOJIHWHA
KaXAbIH KaHAUIAT B MEAUATOPBl M3MEHSII
Halllh IpeJCcTaBIeHus 0 HuX. B nexuuu Oynyt
NpeJCTAaBICHBl COBPEMEHHBIE TAHHBIE O BCEX
CYLWECTBYIOIIUX B HAcTOsAIIEE BPEMS Me-
JUATOPHBIX CHCTEMAax, pacCMOTPEHa COBpe-
MEHHasi HHTeplpeTanus npuHnuna Jleiina.
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B pa6ore 06006mens Hanbomee CymecT-
BEHHbIEC JaHHBIE MOCIEIHUX JIET, XapakKTe-
pU3YIOIINE TEHICHIHIO Pa3BUTHS NpEJCTaB-
JIEHUH O MOJEKYISPHO-KIETOYHBIX MEXaHH3-
Max peryjisuuu BOJAHOW NMPOHUIAEMOCTH
MOYEUYHBIX KaHAlbIeB, KOTOPAs COCTABIIET
OCHOBY KOHIEHTPHUPYIOIIECH QYHKINH MOYEK U
omnpenenasieT TOYHBIH KOHTPOJb OCMOJSIb-
HOCTH LHUPKYIUPYIOUIEH IIa3Mbl KPOBU U €€
o0bema. [loBBIIEHHE OCMOJISTIBHOCTH TJa3-
MBI MJIU yMEHBIIEHHWE 00beMa MUPKYIH-
pylomeil KpOBU CTUMYJIUPYET Yepe3 COOTBET-
CTBYIOLIME PEIENTOPHBIE 30HBI CEKPELHI0 U
BBICBOOOJKICHUE HEHPOTHNO(PHU30M MENTHUI-
HOTO TOPMOHAa apTHHUH-Ba3onpeccuHa (AVP),
ABIAIOLIETOCS TJIaBHBIM PETyIATOpPOM peald-
CcOpOLMM BOJBI B MOYECUHBIX KaHANBIIAX.
OnHUM ¥3 BBIJAIOMIUXCS NOCTUXKEHUH,
cBs3aHHBIX ¢ uMeHeM [lutepa Arpu (P. Agre),
ynoctoennoro B 2003 roxy HobGeneBckoit
npeMuu, Oblna uaeHTUGUKAIHUSI OCIKOB,
00pa3yomux BOJHBIE KaHAJbl B KIETOYHBIX
memOpanax [Agre et al., 1987; Agre, 2000].
OTO OTKPBITHE MO3BOJHUIO OTBETUTH Ha
BOIIPOC O TOM, KaKUM 00pa3oM Boja OBICTPO
nepecekaeT JUMNUAHBIE CIOU KIETOYHBIX
MeMOpaH, U KaKOBa MOJIEKYJISIpHAsI CTPYKTypa
BHYTPUMEMOpaHHBIX YAaCTHUL, KOTOPbIE paHee
OB OOHAPYKEHBI M ONIUCAHBI PSJIOM aBTOPOB
Ha 3aMOPOXEHHBIX CKOJIaX MeMOpaH KJIETOK
SMUTENHUs] MOYEUHBIX KaHaJbLEB U KIETOK
MoueBoro nyssips ampuobuit [Ganote et al.,
1968; Kachadorian et al., 1975; Komuccapuuk
u ap., 1985]. UccnenoBanue O6enkoB, 00pa3y-
IOIUX CEJIEKTHUBHBIE BOJHBIE KaHAJbl B
KJIETOYHBIX MeMOpaHax, MOJYUYHBIINX Ha3Ba-
HHe «akBanmopuHb» (AQPS), OTKpPHIIO HOBYIO
9Py B pa3BUTHH NPEICTABICHUI 0 MEXaHU3MaX
peryisinuu TpacMeMOPaHHOTO IMOTOKa BOJBI.
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U3 13 n3odopm akBarmopruHOB, OOHAPYKEHHBIX
Yy MJIEKOIUTAIOIHUX 8 TUIIOB JIOKAJIM30BaHbI B
pa3IUYHBIX OTAENaX MOYEYHBIX KaHaJblEB
[Fenton a. Knepper, 2007; Hasler, 2009].
AxBanopussl 1, 2, 3 u 4 TUIIOB ONOCPEAYIOT
OBICTPBIH TPAHCHOPT BOJBI Yepe3 BBICOKO
NPOHHULAEMBIH MUTEINH TOYEYHBIX KaHATbIEB
Y 9HJOTENUN vasa recta U UTPAIOT KIIOYEBYIO
POJIb B IPOILIECCE OCMOTHYECKOTO KOHIIEHTPH-
poBaHus.

OTKpBITHE aKBAaIIOPUHOB MOCTABUIIO BOII-
poc 0 MeXaHM3Max BOBJICUCHUS 3TUX OEIKOB
B PETYJAIUIO BOJHOM MPOHUI[a€MOCTH dMUTE-
JUsl MOYEeYHBIX KaHAIbLEB Ba3onpeccuHoM. B
HacTosIIee BpeMs B PerylslUu TpaHCIOpTa
BOJBl Ba30MPECCHUHOM BBIACIAIOT 2 HE3aBU-
CHUMBIX MEXaHHU3Ma Pa3IUYHOMN NIUTEIbHOCTH.

1. beicTphiii 5pdekT BBHIABISIETCS B TeEp-
BbI€ MUHYTHI J€HCTBHS Ba30IpeccuHa u o0yc-
JIOBJIE€H aKTHBAallMEH [eNH BHYTPUKIETOUHBIX
peakuui, 3aBeplIaAlOIINXCs TpaHCIOKauuei
AQP2 u3 BHYTPHUKIETOUHBIX BE3UKYN B
anMKaJlbHYIO MEMOpaHy.

2. lonroBpeMeHHas perynsanus QyHKIUH
SMUTENUS cOOUpaTeNbHBIX TPYOOK Ba3ompec-
CHUHOM OCHOBaHA Ha U3MEHEHHH COIEPKAHUS
B KJIeTKax OelKoB — aKBalOpUHa2, aKBarmo-
puHa 3 1 4, a TaK)Ke TPaHCIOPTEPA MOUYECBUHBI
UT-Al, u B 1 y-cyOBeIMHHUIL STUTEINATBHOTO
HatpueBoro kanaua (ENaC).

K HacTosimieMy BpeMEHH MOCIE0BATENb-
HOCTb COOBITHH, peanu3ylMuX OBICTPHIH
s dexT BazonpeccruHa, 10CTaTOYHO MOAPOOHO
n3ydyeHa. B3aumoneicTeue Ba3oIpecCHHA C
V,-penentopom Ha nmoBepxHOCTH 6azona-
TepajlbHOM MeMOpPaHbI ITTABHBIX KJIETOK cOOH-
parenbHbIX TPyOOK cTuMynupyer G -0eioxk,
AaKTUBUPYIOWMUHA ageHunatnukmnasy. [loBsi-
meHue ypopHs TAM® mpUBOIUT K aKTHBAIIHH
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nporenHkuHasbl A (IIKA), koTopas dhochopu-
nupyeT AQP2, 3akn09eHHBIN B BE3UKYIIHI, 11O
caiity Ser*® C-koHIIa MOJIEKYJIbI, IPH 3TOM I10
KpaliHel mepe 3 u3 4 moHomepoB AQP2
JOJKHBI OBITH (OCHOPUITHPOBAHBI JIJIS MTOCIIE
NYIOMEro B3aMMOJCHCTBUS C Oenkamu,
obecneunBaromuMu BcTpanBanue AQP2 B
anmMKaJbHYI MEMOpaHy WIIM yAaJIeHUE U3 Hee
[Zelenina et al., 2000; Nielsen et al., 2002;
Noda, Sasaki, 2005; Fenton et al., 2008].
Hpyrue 6azopuinbHble KHHA3Bl TAKKE MOTYT
dochopunupoBare AQP2 o Ser*® [Brown et
al., 2008]. KoopnuHupoBaHHasi 1OCTaBKa
BE3WKYJI, 3anmolHeHHBIX AQP2, k anukanpHO#
MeMOpaHe OCyHIeCTBISETCS BJIOJb DIEMEH-
TOB IUTOCKeJeTa Oyarogaps B3aMMOJIIEHCT-
BHUIO BE3UKYJIIPHBIX OCIIKOB ¢ OenKkamw,
KOTOpbhie (GOPMUPYIOT TaK Ha3bIBACMBIH
«MYJIBTUIPOTEUHOBBIA MOTOPHBINA KOMILJIEKC)
[Hoffert et al., 2009; Pisitkun et al., 2008;
Xonyc u ap., 2006]. dns TpaHcIoKanuu
BE3HKYJl K MeMOpaHe HEoOXOIMMO TaKKe
peMonenupoBanue 6apbepHoil cetn F-akTuna
B alMKaJIbHOW YaCTH KJIETKH U BBHICBOOOXK-
JIEHNE KaJbIUs U3 PUAHOAUHYYBCTBUTEIHLHOTO
nemno. [Ipexpanienue qedcTBUS Ba3oNpeccuHa
OpUBOAUT K d3HAOLUTO3Y AQP2 u BoccTaHoB-
JICHUIO HU3KOW BOJAHON IPOHUIIAEMOCTH MEMO-
pausl. Ilpomecc ocymecTBIsgeTcs MyTeM
HakomieHUs: AQP2 B MOKPBITBIX KIATPUHOM
my3bIpbKax, 00pa3oBaHUE KOTOPBIX MPOUC-
xoauT npu yuyactuu ['Tda3pi-nuHaMuua [Sun
et al., 2002].

Onun u3 Haumbojee CyHmIeCTBEHHBIX JO-
KaJbHO JEHCTBYIOIINX MOAYIATOPORB 3 pekra
Ba3ompeccuHa — mpocTtarmanaud E2, cuaTtes
KOTOPOTO aKTHBUPYETCS CaAaMHUM Ba3oIpec-
CHMHOM, 4TO oOecreunBaeT 0OpaTHYI CBA3b
Ha OCHOBE ayTO- W MapaKpUHHOUN perynsiuu
[Boone, Deen, 2008; Bachteeva et al., 2007].
PGE2 oxa3piBaeT paznuyHoe ACUCTBHE Ha
BOJHYI NMPOHUIIAEMOCTh B 3aBUCHUMOCTH OT
THIa penentopos, G-0€NKOB, C KOTOPHIMU OHHU
COTIPSIKEHBI, U MMyTeH TpaHCAYKIIUU CUTHAIA.
Nuarunbupyromuit s¢pexr PGE2 na rugpo-
ocMoTHYeCKHH 3(PeKT BazompeccuHa Bepo-
stHO onocpenoBan EP1- u EP3-penentopamu.
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[Ipeanonarasoch, 4TO BOAHAs NMPOHHU-
naeMocTh 0a3onaTepalibHOW MOBEPXHOCTH
KJIETOK SBJISETCS CTaOMIBHO BBICOKOH, HE
npencraBiseT Oapbepa AJsl MOTOKa BOJBI,
MOCTYNHUBIIEH B KIJIETKY 4Yepe3 almuKalbHYIO
MeMOpaHy, U He moiaBepraercs crneuupu-
yeckol perynsainuu [Bankir, 2001; Boone,
Deen, 2008]. IIpsamoii acddext BazompeccuHa
Ha BOJHYIO MPOHUIIaeMOCTh 6a3zoiaTepanbHOi
MeMOpaHbI OB UCCIIEIOBAH B HamIel nabopa-
TOPUH METONOM KOMINBIOTEPHOH Mopdo-
METPUHM Ha HW30JUPOBAHHBIX QparMeHTax
cobuparenbHbIX TPyOOK, B IPOCBET KOTOPBIX
nns 6oKanbl anmMKalbHOW MeMOpaHBl BBe-
nena kamus macna [ComenoB u ap., 2002;
Hectepos u ap., 2007; Solenov et al., 2003].
Nnkybanusa KOpTUKalbHBIX QpParMeHTOB
coOmpaTenbpHBIX TPYyOOK B TeUEHHE 25 MUH C
aroHUCTOM V_ -peLeNnTOPOB Ba30IPECCHHA
(dDAVP, 10"M) npuBoauia K ABYKPAaTHOMY
TTOBBINTCHUIO BOTHOW MIPOHUIIAEMOCTH 6a301a-
TepalbHOU MemOpaHbl. B mpucyrctBun
xnopuctoit prytu (0,1 MM Hg,Cl)) kunetuka
HaOyxaHHS KJIETOK PE3KO 3aMeIsiiaach, 4TO
SIBUJIOCH CBHJETEIbCTBOM YYacTHA PTYTb-
YyBCTBHUTENBHBIX BOJHBIX KaHaloB AQP3,
JIOKAJNW30BaHHBIX B 3TOM CErMEHTe cobupa-
TeTbHBIX TPpYOOK. Peakuus 6a3onarepanbHO
MeMOpaHBl Ha Ba30IPECCUH OCYIECTBIACTCA
¢ V,-penenTopoB ¢ BOBJIEYEHUEM aJl€HHIIAT-
MHUKJIA3HOTO MYTH TPAHCIAYKIIUH TOPMOHAIb-
HOTO CHUTHAaja, MOCKOJIbKY Takoh e 3d¢ext
MOBBINICHUSI TPOHUIIAEMOCTH HabmrogaeTcs B
ycinoBusax neiictBus aulOytupuin-utAM® (0,1
MM) [Barypuna u np., 2004]. B OsicTpyto
peaknuio 0a3zojarepalbHOH MeMOpaHBbl Ha
Ba30NPECCUH BOBJIEKAIOTCA TaKKe KaJlbLHi-
3aBUCHMBbIE MEXaHU3MBbI U MpoTenHKnHa3a C:
CBsI3BIBaHUE BHyTpukieToyHoro Ca?" xema-
topoMm BAPTA-AM u 00paboTka KaHaJIbIIEB
narudoutropom IIKC (Ro31-8220) 6mokupo-
Bano 3¢ ekt Bazonpeccuna [Xoxyc u np.,
2006; ComenoB u ap., 2006].

Takum oOpa3oM, OBICTPBIH OTBET Ha
Ba30MPECCUH BKJIIOYAET MOBBINICHHE BOIHOU
MPOHUIIAEMOCTH KaK alKaJIbHOH, Tak U 6a30-
JaTepalbHOW MeMOpaHBI KIETOK DMHUTEIUS
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coOupaTenbHbIX TPyOOK Ha BCEM UX HPOTH-
JKEHUHU, IpU4eM 3TOT 3P dexT peanusyercs
V,-peunentopos ¢ BOBJIEYEHUEM, MO-BUHU-
MOMY, OJHHUX M T€X K€ BHYTPHKIETOUHBIX
MNOCPEJHUKOB TOPMOHAJIBHOTO CHUTHala.
Onnako, B otnuuue oT AQP2, nia AQP3 u
AQP4 noka He MONy4EeHO JOKA3aTEIbCTB MX
CKOIUICHHS! B BE3MKYyJNax M TPAHCIOKALHH B
0a3zonaTepanbHy0 MeMOpaHy B OTBET Ha Ba-
3onpeccuH. lIpennonaraerca 4To perynsnus
NPOHULAEMOCTH MHAWBUAYAJbHBIX aKBa-
NOpHHOB 3 ¥ 4 TUIA, CHHTE3UPOBAHHBIX H
BCTPOCHHBIX B MEMOpaHy, OCyLIECTBISAETCS
MyTeM U3MEHEHHUs KOHPOPMALUH MOJEKYJIBI U
ee MpOBOIMMOCTH B pe3yinbrare ¢pocdo-
puiupoBaHus [Zelenina et al., 2002].
HdnutenpHas peryisuus BOOHOW MPOHH-
aeMOCTH 3MUTENHs COOUpaTeabHBIX TPYOOK
peanu3yeTcss Ha TECHOMHOM ypPOBHE U UM€EET B
CBOEH OCHOBE PEryNALUI0 TPAaHCKPUIIHH
T€HOB BOJHBIX KaHAJIOB U U3MEHEHUE COAEP-
JKaHHUA 3TUX OCNKOB B TIaBHBIX KJIETKaXx
[Knepper, 2002]. Haubonee nmogpoOHO u3y-
YEHO JIeMICTBHE Ba30NPECCHHA HA 3KCIIPECCHUIO
reia AQP2, urparoniero kiam4eByl poiib B
peryysiiuu MNpOHUIAeMOCTH cOoOMpaTenbHbIX
TpyOoKk Ha BceM ux mpoTskeHuu. Ilocneno-
BAaTEJIbHOCTb COOBITUI, HHAYUHPOBAHHBIX
Ba3ompecCuHOM u ero aHamorom dDAVP,
uccieq0BaHa Ha KyJIbType MOYEUHBIX KJIETOK
LLC-PK, skcnpeccupyromux V. -penentop u
TpaHcpeuupoBaHHBIX (PparMeHTOM IPOMO-
Topa rera AQP2 [Yasui et al., 1997]. Ycra-
HOBJICHO, UYTO KaTalUTU4YecKasi cyObequHHNIa
IIKA, aktuBupoBanHas HAM®, tpaHcio-
uupyetcs B aapo, ochopunupyer tAMD-
pacno3Hatomuii cBsa3eiBatoiuii 0eok (CREB)
no Ser'*, oH B KOMIIJIEKCE C TeTEPOJUMEPOM
cFos/cJun cBsa3biBaeTcs ¢ cailTamMu MpoMoO-
topa CRE u AP-1 (tAM®-pacno3namuiuit
3JEeMEHT U 0eJO0K aKTUBAaTOp-1), UTO MPHUBO-
JHUT K aKTUBAallMK TpaHCKpunuuu rena AQP2.
Myranus AP-1 u CRE penynupyer 6uocun-
Te3 AQP2, ctruMmynupoBaHHBIN Ba3ompe-
ccuHoM. Cnenyet orMetuth, 4To CREB Mo-
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et ObITh akTuBUpoBaH Kpome IIKA u npy-
TUMU KHHa3aMu, pochopmwnupyromumu Ser'?
[Sun et al., 1994].

Antunuyperuueckuit 3pdext Bazompec-
CHHA B MOYEYHBIX KaHAJIbI[aX MNPOSIBIAETCS B
MOCTHAaTaJbHOM OHTOTEHE3€ K KOHIYy IIepHoia
MOJIOYHOTO BCKapMJiMBaHUs. B Hame#l nabo-
paTOpUM Ha MOJENU Pa3BUBAIOIICHCS MOYKHU
KpBIC M3y4Y€Ha LeNb BHYTPUKIETOUYHBIX
peaknuii, o0ecneunBarOmMUX TPAHCAYKIHUIO
CHTHaJla Ba30NMpPECCHHA U PEalM3alUI0 €ro B
¢uszmonoruueckuit oret [Xoayc u ap., 2009;
KarkxoBa u np., 2009]. OOHapyxkeHO 4YTO, B
npouecce MNOCTHATAaJIbHOIO CTAHOBJIEHHUS
peakUuu MOYEK KPBIC U MbIIIEH Ha Ba3o-
MPECCHH HapacTaeT JKCIpECCHUS TeHOB V2-
peuentopoB, noBsimaercsa ' Tda3znas akTus-
HOCTh G-0€KOB M MX CONPSIKEHHUE C peler-
TOPOM Ba3oNpecccHuHa, yBeJIWUYHBaeTCs
conepxxanue MPHK u Genka AQP2. Takum
00pa3oM, CTaHOBJIEHHE TOPMOHAJIBHOW KOMIIEe-
TEHTHOCTH MOYKH 00YCIIOBIEHO H3MEHEHUEM
NPaKTUUYECKHU BCEX 3BEHbEB TPAHCAYKLUU
cUrHalla Ba3onpeccuHa. HenmnelHslil xapak-
TEp BO3PACTHOW NUHAMHUKU PA3IUYHBIX 3Jie-
MEHTOB MEXaHHM3Ma AEHCTBHUS MOCIEAHETO B
pa3BUBAIOIIENCS TOYKE, BEPOSITHO, OTPAXKAET
CIIOXHBIH mpouecc GOopMUPOBAHUA €JUHOU
KOHCOJHAUPOBAHHON CHCTEMBI, CIIOCOOHOM
peanu30BaTh TOPMOHAIBHBIM CTUMYII.

DKCHEepUMEHTAIbHBI aHAaIU3 MOJIEKY-
JSIPHBIX MEXAHU3MOB JIeHCTBUS Ba30MpeccuHa
Ha MPOLECC OCMOTHYECKOTO KOHLUEHTPHUPO-
BaHUS Jaj BO3MOXHOCTb MOJOUTU C HOBBIX
MO3UIHNH K U3YYEHHIO TATOTEHE3a HapyIIEeHN I
BOJOBBIICIUTENbHONU (QYHKIIUU MOYEK U
MOCIYXUTh OCHOBOM IJsI moucKa NmyTel ee
KOPPEKIMU MPU TaKWX BUAaX MATOJIOTHUH, KaK
HeQporeHHsblil 1nadeT pa3nuuHON STHOJIOTUH,
cepJeuHasl HeA0CTaTOYHOCTh, THIEPTOHUS H
apyrue 3a0oeBaHUs, OCJIIOXKHEHHBIE Hapy-
HIEHHEM BOJHOTO OanaHca.

Paboma noooepocana epanmom PODOU
Nel0-04-01280 u epanmom BHII Ne HIII-
6477.2010.4.
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IloBeneHUYeCKNE peaKIMM KPbIC MPH ANJINKALIMH
JHJAOTOKCHHA HA CJU3UCTYIO 000J109KY HOCA

B.A. Kyapunukuii, U1.B. Ctpuxkak

HUnemumym ¢usuonoeuu HAH Benapycu, Munck, vladi@fizio.bas-net.by

Haubonee pacnpocTpaHEeHHON MOAEIBIO CUC-
TEMHOTO BOCMAJIUTEIBHOTIO Mpolecca, BKIO-
Yalollero 3al[UTHBIE MOBEAECHUYECKHE peak-
WM, SABIAETCS BHYTPUBEHHOE MJIM BHYTPH-
OpIOIIMHHOE BBEJCHHE HAOTOKCHHA, B Ka-
YeCTBE KOTOPOTO 4YaCTO MUCIOJIb3YOT JIUIOIO-
nucaxapun kumeuyHnoi nanouku (JIIIC Escher-
ichia coli). OgHakKO K €CTECTBEHHBIM MOJE-
JAM TOCTYIUIEHHS MHAYKTOPA «CHUCTEMHOTO
BOCIAJIEHUSI» B OPraHU3M TakKOW METOHO-
JOTUYECKUM MOJAXO0J OTHECTH HENb3s, MOC-
KOJIbKY TUIIMYHBIM JJI51 Y€JI0BEKa U )KUBOTHBIX
ABJIAETCA NPOHUKHOBEHHUE YYXEPOIHBIX
areHToB (B TOM 4YHcJie BO3OynuTenel napek-
UM, SHAOTOKCUHOB) Yepe3 CIU3UCThIe 000-
JIOYKH WIIM MOBPEXKACHHBIE YYACTKH KOXHU. B
CBSI3U C 3TUM 3aKOHOMEPHO BO3HHKAET BOIPOC —
KaK MU3MEHHUTCA KOHTPOJb 3alIUTHBIX peakui
opraHu3Ma, a TakK)Ke OpraHu3alus MoBeaeHUs
KpBIC B OMNBITaX C MOAEIUPOBAHUEM €CTECT-
BEHHOI'O0 KOHTAaKTa 3HAOTOKCHHOB CO CIH3HUC-
TBIMH O0OJIOYKaMH M KOXXHBIMH IOKPOBaMH,
HaIpuMep, CO CIU3UCTOH 000JOYKOH MOIOCTH
Hoca? Bonpoc oTHION HE TPa3AHBIN, yUUTHIBAS
CYMSITHIY B CpeJie CHIEIIHaJuCTOB IO KUIIEYHBIM
MH(EKIUAM 1ocie oOHapyKeHUs HOBOT'O BBICO-
KOIATOTEHHOTI'0 MITaMMa KHMIIEYHOH MaJlouKH,
KOTOPBIN SIBUJICA MPUYMHON rubenu nronei B
OJIHOHM M3 caMbIX Pa3BUTHIX cTpaH EBpormbl.
OneITel MPOBOAMIN Ha OENBIX KpbICax-
camnax nuauu Bucrap (n=92) maccoit 0,22-
0,25 kr. [locne npeaBapuTenbHON afganTanuu
JKUBOTHBIX B T€UEHUE 7 CYT K IKCIEPHUMEH-
TaJbHBIM YCIOBHUAM (€XeIHeBHOEe HalIo-
JEeHUE U XEHJIMHT KPbIC B BUBAPUH, MOJEIIHU-
pOBaHNE TOPU3OHTAIBHOM THIOKHHE3UU B
O0okcax, HaunHas ¢ 20-30 MuH duKcanmuu 10
4-5 4, KOHTPOJb OOIIETO COCTOSHUS KHUBOT-
HBIX 110 MPUPOCTY MAaccChl Tejla, TPYMUHTY,
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MUTHEBOMY MOBEACHHUIO U T.1I.) OCYLIECTBISIN
OunarepaidbHyl0 anmiukanuo 10 MKI 3HIO-
tokcuHa E. coli B xonnentpamuu 1,0; 10,0;
100,0; 1000 MKr/mMa Ha CIU3HUCTYIO 000TOUKY
nojgoctd Hoca. st peructpanuu riayookoi
TEMIIEPATYyphl TeJa XUBOTHBIX MOMEIIAalIN B
OOKCBI, KOTOpBIE pacmojarajlu B TEPMOCTaTe
npu 29°C u BaaxnHocTH 50%, mocie 4dero
yepe3 aHaJIbHOE OTBEpCTHE Ha riiyOuHy 7-9
CM B KMIIEYHHK BBOAUIU TepMonapy (3JIeKT-
porepmometp, «Physitempy, CIIA). Kononu-
YEeCKYI0 TeMIEepaTypy PETrUCTPUPOBAIH B
TEYEeHUE Yaca 0 Hayajga 3KCIEPHUMEHTaJb-
HOTO UCCIIEJOBAHMUSA M Ha HNPOTSKEHUH 5 U
IocJie MHTpaHa3aJbHOW aNIINKaluK SHI0TOK-
cuHa. JIaTeHTHBIH NMepuoa HOUMLEITUBHOMN
peaxkuuu (JIIIHP) peructpuposanu ¢ momo-
meio Meroaa hot-plate («Stoelting», CILA).
JIITHP wusMmepsanu 3a 1 4 o annaukanuu
9HJIOTOKCHHA Ha CIHU3HUCTYI0 000J0YKy HOCa
nuepes 1, 2,4 u 5 unocne HHTpaHa3aIbHOTO
BBeaenus JIIIC E.coli. [loBeneHueckym
AKTHUBHOCTb KPBIC H3Yy4Yald B MNPHUIOJHITOM
KpecTooO0pa3HOM JNa0UPUHTE NPH MOMOIIH
BUJIEOKAMEPHl U KOMIBIOTEPHON NMPOTPaMMBbI
«Stoelting» (CHIA). JIabupuHT cCOCTOUT U3
YeThIpeX MJIOMAA0K, pazMepoM Kaxaas 50x10
CM, COEJUHEHHBIX B BHUJ€ KpecTa NEpIEH-
OUKYJIApHO APYT K Apyry. B mentpe pacmno-
naraetcs kBagparHas miomanka 10x10 cwm.
JlBe miomanku, pacrnoyioKEHHbIE HalpOTUB
OpYTr Ipyra, OTKPBITH, ABE OpPYTHE C Tpex
CTOpOH (KpoMe TOpIEBOW CTOPOHHBI, 00Opa-
LIEHHOW K LEHTPY) OTOPOXKEHBI CTEHKAMHU
BeicoTod 30 cm. 3a 1 4 no mpoBeaeHUs
HCccIeJOBaHUS KpPBIC MOMEIIAJN B KIETKH,
PAacCIOJIOKEHHBIE B 3KCTIEPUMEHTAIbHONW KOM-
HaTe, C HeJbl0 MaKCUMaJIbHOM ajanTaluu K
YCIOBUSAM TpOBeNeHHUs omnbiTa. M3yuas

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 5



B.A. Kynpunnkuii, U1.B. Ctpuxak

MOBEJEHUE KPBIC, B TEYEHHE MSTU MUHYT JJs
KaXXJI0TO 3KCIEPUMEHTaIbHOTO XUBOTHOTO
perucTpUpOBaIH PAJ MOKA3aTeNel: KOJIMIEeCTBO
MOCEIIECHUN U BpeMsi IPeObIBAHUS B OTKPBITOM,
3aKpPBITOM NMPOCTPAHCTBE M LEHTPAaJIbHOM
CEKTOpE; YUCIO SMU30J0B 3aMUPAHUN U UX
IPOJIOJKATENBHOCTD, 00Ny MPOHIEHHYIO
NUCTAaHIIHIO, o0liee BpeMs JABUTATEIbHOH
AKTUBHOCTH, BPEMsI HETIOIB)KHOTO COCTOSHHUS,
CPEIHIOI CKOPOCTH MEepPEeMEIICHUs.

Cratuctruueckyw o6paboTKy pe3yibra-
TOB MPOBOJIUIIN METOJA0M APHBIX CPABHEHUH
C UCIOJIb30BaHUEM HEMapaMeTPHUECKOTO
kputepust Manna—Yuruu (P < 0,05). JlanHbie
npeJicCTaBIeHbl B BUJE cpeaHero apudpme-
THYECKOTO M OIMHUOKH CPETHETO.

[Tocne unTpaHazanpHOM anmnukanuu 10
Mmkr JITIC E. coli B 10 mMxx pactBopay 57,1%
9KCIEPUMEHTANbHBIX XUBOTHBIX TIIy0OOKas
TeMIepaTypa Tejla ocTaBajach CTaOMIbHON.
VY 42,9% xpoic 3adukcupoBana nepsas ¢pasza
nmoabeMa TIy0OKOW TeMIepaTyphbl Tena Ha
0,53°C = 0,07°C, cBugetenbCcTByIOMmAas O
pa3BUTHUU JuXopagku. Y 28,6% KpbIc BTOpOH
MOAbEM KOJOHWYECKOW TeMIepaTyphl Teila Ha
0,6+0,1°C nHabnrogancs depes 2 4, 4TO SABISIETCS
NPU3HAKOM pPa3BUTHUsS NBYX(}a3zHOTO JUXOpa-
nouynoro oreerta. Y 14,3% xpbic moabeM
TITyOOKOW TEeMIIepaTyphl Tela HOCUI MOHO]a3-
HBI xapaktep. McXxoaHas KOMOHWYECKas
TeMmIepaTypa KMBOTHBIX cocTtaBuia 38,1°C +
0,07°C.

Ucxoanasa JIITHP kpsic coctaBuna 74,9 c
+ 12,3 c. Uepes | 4 mociie HHTpaHA3aJIBHOTO
BBenenus 10 mkr JIIIC E. coli B 10 Mkx
pactBopa JIITHP cuusunace Ha 27,8%. Uepes
2 u 4 4 mocne BBeaenus JIIIC JIITHP coxpa-
Hsulach cHIKeHHOH Ha 20-30%, a yepe3 5 4 —
yBenuuuiach Ha 15%.

IIpu u3ydeHuu NBUTaTEIbHON aKTUBHOCTHU
KpbIC yepe3 | 9 mocie anmiuKanuy dHJ0TOK-
cuna (10 mxr JITIC E. coli B 10 Mk pacTtBOpa)
Ha CIM3UCTYI 000JOYKY MOJOCTH HOCA,
BBISIBIICHO yBEJMYEHHUE 00UIeld MpoiaeHHON
IucTtaHnuu B 1,4 pasa, cpeagHedd CKOpPOCTH
mepeMemeHus — B 2 pasa, oOmeil aBura-
TeJbHOW aKTUBHOCTHU — B 1,3 pa3a mo cpaBHe-
HUIO C NMOKAa3aTesIMH KPbIC, KOTOPBIM MPOBO-
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nunn umutanuio anmiaukanuu JITIIC E. coli.
OOmiee BpeMst HEIOIBH)XHOTO COCTOSTHUS TTPH
3TOM CcHHU3UIOCH B 1,2 paza. Ilpm omenke
KOJIMYeCTBa MOCEUIeHNI, BpeMEeHHU NpeObl-
BaHUs, IPOUJCHHON AUCTAHLIHHU B OTKPBITHIX,
3aKPBITHIX IUIOMAJIKAX U LIEHTPAJIbHOM CEKTO-
pe ImoslydeHsl cllefyolue pe3ynbTarsl. Yepes
1 4 mocne uHTpaHa3zanbHOW annaukauuu 10
Mmkr JITIC E. coli B8 10 Mka pacTBopa Konu-
4eCTBO MOCEUIEHUH OTKPBITHIX IIOIIAA0K H
BpeMs, IPOBEJEHHOE B HUX, YBEIUUYUIOCH B
3,6 u 2,5 pa3a COOTBETCTBEHHO. AHAJIOTUYHAS
TeHJEHIUs HaOmroganack Takxe B [EHTpalb-
HOM CeKTope. A MMEHHO, KOJMYECTBO MOCe-
EHUN JaHHOW 30HbI YBEJIMUUJIIOCH B JIBa pasa,
KakK U BpeMsi, IpOoBeJAeHHOE B JaHHOU 00iacTu
HNPUIMOAHSATOTO KpecTo0Opa3HOTO JTa0UpHHTA.
Jductanuus, npoiieHHas B OTKPBITHIX IJI0-
majakax M HEeHTPalIbHOM CEKTOpe, TaKxke
yBenuuunacsk B 4,7 nu 1,8 pasza cooTBerT-
cTBeHHO. Uepe3 2 4 mocie MHTpaHa3ajlbHOU
anmnivKalnuu dHJOTOKCHHA HaOII0IaN0Ch
yBeJInueHue o0Iero KoJIu4ecTBa 1 BpeMeHH
3mu3010B 3aMupaHud B 23,6 u 53,8 paza
COOTBETCTBEHHO. [Ipu 3TOM 3amMupanus npeu-
MYIIECTBEHHO MPOUCXOAUIH B JTHCTAJBHBIX
qacTsAX 3aKpBITHIX MHiomajgok. Tak, KOMH-
YeCTBO SMHU30J0B 3aMHpPaHUM B JaHHBIX
00JacTiIX NPUIOAHATOrO KpecTooOpa3HOTO
nmabupuHTa yBenauuuiaoch 19,3 paza. A BpeMms
3amupanuii — B 47,3 pa3za.

3aduKkCcUpOBaHHBIA MAaTTEPH 3AMMUTHBIX
peakuil y 3KCIEePUMEHTAJIbHBIX KMBOTHBIX
nocje almiuKaluu dHAOTOKCHHA Ha CHHU-
3UCTYI0 000JI0YKY HOCA aHAJIOTHYEeH TAKOBOMY
y 4yejoBeKa NpU MHUIHMALUKM 3a00JeBaHUA
BUPYCHOU Ny 6aKkTepuaIbHONW IPUPOIHI (B Ha-
YaJbHBIM Mepuo pa3BUTHS 3aIUTHOI'O OTBETA
no tuny «fight» “ «6opsbay», a B mocie-
nyromem no tuny «flight» “ «uzberanme»).
[Tonaraem, 4TO XapaKTEpHBIN NAaTTEPH MOBE-
JEHYECKOW aKTUBHOCTH XUBOTHBIX NPH
anmmukauuu JIIIC Ha causucTyo 00010YKy
HOCa MOXeT OBITh 3 PEeKTUBHOU U yHOOHOH
MOJEJBIO JJIs aHAIN3a MEXaHU3MOB CHUCTEM-
HOTO BOCMAJHUTEIbHOTO OTBETA, a TAKXKE JJI
anpo0anuy HOBBIX TPOTUBOBOCTIATUTEIBHBIX
npenaparos.
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CurHajibHbIe MEXaHU3MbI A1ANTAIUU K THIIOKCUM,
UX B3aMMOAeHCTBHE U POJIb B CHCTEMHOU Peryjisiiiuu

JI.A. JykssinoBa, 10.U. Kuposa, I'.B. Cykosin, J.J1. 'epmanoBa
HUU obwen namonocuu u namogpusuonoeuu, YPAMH, Mockesa; ldlukyanova@gmail.com

AnanTanus K TUIIOKCUH — 3TO 3BOJIIOIIMOHHO
copmupoBaBmasics OTBETHAs peakus opra-
HHU3Ma, HallpaBJIEHHAs HA MOAEP)KaHUE U COX-
paHeHUE KHUCIOPOJHOTO M IHEPTreTUYECKOTO
roMeocTas3a B yCJIOBHAX AePUIIUTA KHUCIO-
pona. Paznuuaror nBe ctanuu GopMuUpoBaHUA
MeXaHHU3MOB ajganTtanuu: 1) dba3zy uHAYKIUU
aganTtanuu; 2) ¢azy GopMHUpPOBAHHUSA TE€HOM-
3aBUCHMBIX pPEaKIMH NOJITOCPOYHOW ajxam-
tanuu. Pa3za UHAYKLHUHU aJanTaluy XapaKTe-
pHU3yeTcs, Kak MPaBUJIO, YyBEIMYEHUEM CPOU-
HOH ToJepaHTHOCTH (pe3ucTeHTHOCTH). OHO-
BPEMEHHO B 3TOT NEPHOJ aKTUBUPYIOTCSI MHO-
JKECTBEHHBIE CONOAYMHEHHBIE CUTHAJbHBIE
CHCTEMBI, COCTABIISIIOLIUE OCHOBY 111 GOpMU-
pPOBAaHUSA OTCPOUYEHHBIX T€HOM3aBHUCUMBIX
3aIIUTHHIX 3Q(EKTOB JOITOCPOUHOH anamnTa-
OUU. ['TaBHBIM MEAHMAaTOPOM aJalTHBHBIX
NPOILECCOB NNPU TUIOKCHUY SIBISETCA Crieuu-
YeCKUH THIOKCHYEeCKUil OenKoBHIN (akTop
HIF-1a. OgHako B nurteparype paccMmarpu-
BAIOTCS U IPYTHE CUTHAJIBHBIE TyTH, KOTOPBIE
MOTYT y4acTBOBAaTh B 3TOM IpOIlECcCE: CBO-
0onHOpaAMKalbHBIE pEaKIUH, IPOBOCIIATHU-
TenbHbIe (PaKTOPHI, CHCTEMa OKCHAA a30Ta H
ap. CymecTByeT TakXe TOYKa 3pEHUs, UTO
akkymynanus HIF-1a npu runokcuu csa3zaHa
C penporpaMMHUpoOBaHuUEM paboOTHl AbIXa-
TEJBHOW LENH U YBEIHUYEHUEM 00pa3oBaHUS
SHAOTEHHOTO CYKIHMHaTa — MHruOuUTOpa
peakuil ero NpoTeacoMalbHOM Jerpajalnuu
U aKTHBAaTOpa €ro KHUCIOPOJHE3aBUCHUMOTO
cHHTe3a B curHanbHbIX myTax [IP3K u MAPK.
TeM He MeHee, BOIPOC O TPUITEPHBIX MeXa-
HHU3Max aJanTaluy K TUIIOKCUM B HACTOAIIEE
BpPEMS OCTAETCS OTKPHITBIM. B cBA3M ¢ 3TUM
HaMM OBIIM M3y4Y€Ha POJb M COOTHOIIEHHE
HEKOTOPBIX BEJYIIUX CUTHAJIBHBIX CUCTEM Ha
Pa3HbBIX cTagusXx GOPMHUPOBAHUU aJaNTalUH
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U UX 3aBUCUMOCTH OT TS)KECTU THIIOKCHYEC-
KOr0 BO3JEHUCTBUA.

Brusanue ecunoxcuyeckux gozoeticmeutl
Ha axkcnpeccuio HIF-1a u ¢opmuposarnue
pesucmenmuocmu. Cpasy xe mocie J1000ro
4YaCOBOTO THIOKCHYECKOTO BO3JEHCTBHUA
(cpaBHUTENBHO CIA0OTO MPU MOAEIUPOBAHUHU
WHTEPBaJIbHON HOpMOOApUUYECKONH THIOKCHUH
(MHT"), 10% O,; cpenneil TsaxKecTH — NpH
runodapuvecKoi TMIOKCUU Ha «BbIicoTe» 5000
M, 10% O, (I'bI') 5000; Tsxenoro — npu I'bI'-
7000 M, 4% O,) B HEOKOPTEKCE HEYCTONUUBBIX
K TUIIOKCUH KPBIC PAa3BUBAIUCH OJHOTHUIIHBIE
(da3zHple U3MEHEHHUA: a) YBEJIHUYEHHE COJIEp-
xanus HIF-1a — pesynaprar uHrnObupoBanus
€ro KUCJOpPOJI-3aBUCHUMOIN MpPOTEaCOMHOH
JNeTrpajaluy B MPOJUITHAPOKCUIIa3HBIX peak-
nusax; 0) CHUKEHHE eTr0 YPOBHS B MOCIe-
Oylomue 2 4; B) BTOPUYHOE YBEIHUYEHHUE €TO
colepKaHUs 4Yepe3 CYTKH, YTO MOXKET OBITh
pe3yabTaTOM MHAYKLIHUHU €r0 KHCIOpOJHE3a-
BHUCUMOI'O CHHTE3a, KOHTPOJUPYEMOTO CHUT-
HansHBIMH nyTsaMu IP3K u MAPK. [Ipn
KypCOBOM NPUMEHEHUH I'HIIOKCHYECKUX BO3-
neiicTBuil ¢daza, xapakTepusymuiasics BTO-
pu4HBIM noBeIeHneM yposHa HIF-1a, cox-
paHsnack 10 8-12 TpeHUPOBOK, MOCIIE YETO OH
HECKOJIBKO CHHWIKAJCS, 4TO OTpa)ayo 3aBep-
meHue GOPMUPOBAHUA ajanTauuu. JTa
JWHAMHKa KOppeaupoBaja ¢ TaKoBoil popmu-
pOBaHUS CPOYHON PE3UCTEHTHOCTH HEYCTOM-
YUBBIX KUBOTHBIX K TUIIOKCHH: €€ IEPBUUYHBIM
yBEIHYEHUEM, OBICTPHIM MHOCHEAYIOMIHM
CHHXEHHUEM, BTOPUYHBIM YBEIHUYECHUEM UEPE3
24 4 u BTOPUYHBIM CHHUXEHHEM mocie 15
TPEHUPOBOK.

OtBerHas peakuus HIF-1a Ha runokcu-
YeCKHE BO3JIEHCTBUSI B HEOKOPTEKCE BBICOKO-
YCTOHUMBBIX K THIMOKCHHM KPBIC, XapaKTepH-
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3YIOLIUXCS OTCYTCTBHEM CIHOCOOHOCTH ajall-
TUPOBAThCSA K THINOKCHH, OTJIHYAIACh OT
HEYCTOWUYMBBIX KMBOTHBIX: @) CYIIECTBEHHO
MeHbme akkymyiasgueit HIF-1a, nu6o
BOOOIIlE OTCYTCTBHEM 3TOH pEaKLMH B HEOKOP-
TEKCe cpa3y Mocie OJHOKPATHOIO 4acOBOTO
TUITOKCUYECKOTO BO3ACHCTBUSA; 0) CHI)KEHUEM
conepxxanus HIF-1a cpaBauTensHo ¢ GpoHO-
BBIMH €TI0 3HaUEHUSMH B IIPOLECCE KyPCOBOTO
NPUMEHEHUS] TUIMOKCUYECKUX BO3JEHCTBUM.
Takum oOpa3oMm, CyIlecTBYeT 4eTKas Koppe-
JISUUS MEXIY YPOBHEM 3KCIPECCHPYEMOTO
HIF-10 u popMupoBaHueM CPOUYHOM U AOJITO-
CPOYHOU ajanTaluy K TUIIOKCHUU.

Ponv IIOJI u oxucrumenvrHo-860ccmano-
BUMENbHBIX NPOYECCco8 NPuU GopMUpoO8aAHUU
aoanmayuu K eunoxcuu. B HacTosee Bpems
HIUPOKO pacHpoCTpaHEHa TOYKA 3PEHHUS, UTO
MOCTTUIIOKCUUYECKAss PEOKCUTEHALUs CIOCO-
OCTBYyeT YCHJIEHHIO CBOOOIHOpaAMKAIbHBIX
MpPOLECCOB B TKAaHAX M Pa3BUTHUIO OKHCIU-
TEIBHOIO CTpECCca, KOTOPBIN CYUTAETCS TPUT-
TepHBIM MEXaHH3MOM, 3allyCKaIOIIUM BECH
MOCHEeNYIOIHUI KackaJ CUTHAJIbHBIX Mpolec-
COB, HEOOXOAUMBIX 17151 GOPMHUPOBAHHUS CPOU-
HOM pe3UCTEHTHOCTH K runokcuu. I[locrynu-
pyeTcs, HallpuMep, 4TO T€HEPUPYEMBIE BO
BpeMsl TMIOKCHUYECKOTO BO3AEHCTBUSA WU B
NOCTTUINOKCHYECKHH Mepuoa cBoOOAHEBIE
paauKanasl MOTYT BBI3BIBATh MHAKTUBALMIO
NPOJHUI-TUAPOKCUIIA3HBIX pEeakIUil, OTBET-
CTBEHHBIX 3a NPOTEACOMHYI0 Jerpaaalnuio
HIF-1a, 4yTto u cnocoOCTBYeT €ro akKyMmy-
nsauuu. Hapsany ¢ 3Tum, umerorcs paboTsl, 10-
Ka3bpIBaIOIINE, YTO THIIOKCUYECKOE BO3AEHCT-
BUE B PEKHUME MPEKOHAUNMOHUPOBAHHUS CIIO-
CcoOCTBYET MOAABICHUIO CBOOOAHOPAIHKAIIb-
HBIX IPOLIECCOB U MOXET 3alUIIATh KJIETKY
OT OKHCIMUTENbHOTO cTpecca. [Ipu atom
COXpaHseTCs CIOCOOHOCTh K GOPMHUPOBAHUIO
CpOYHOH pe3ucTeHTHOCTHU. [lonyueHHBIE HAMHU
pe3yNbTaThl MOKa3alik, YTO B IEPBBIE HECKOJIb-
KO 9aCOB MOCJIE TUITOKCUYECKUX BO3AEHCTBUM
B Pa3HBIX peXHUMax MOXHO HaONIOAaTh Kak
AKTUBAIlMIO, TaK W MoJaBleHHE CBOOOJHO-
paauKanbHBIX HpoueccoB. HanmpaBiaeHHOCTH
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peaknuil TKaHecmeuu(@UUHA U MPOTUBOIO-
JOXHa y pa3sHbIX (EHOTHUIIOB XUBOTHBIX,
XapaKTePHU3YIOUIUXCS TEHETHYECKH JEeTePMHU-
HHUPOBAHHBIMH Pa3JUUYUIMHU B TOJEPAHTHOCTH
K THIIOKCUH. Y HEYCTOWYHMBBIX KpBIC MpPHUMeE-
HEHHE TUIIOKCHYECKHX BO3JEUCTBUH B peKUMeE
NPEKOHAUIMOHUPOBAHUA, Haubonee Onaro-
OPUATHOTO AN GOPMUPOBAHHUS CPOUYHOH
PE3UCTEHTHOCTU OpTraHu3Ma K THIIOKCUH, ITPO-
TEKaJlo B HEOKOPTEKCE U KPOBH HA OHE CHU-
JKEHUS B IIE€PBBIE CYTKH MOCTTUIOKCUUYECKOTO
Nepuoja YpOBHS NMEPBUYHBIX U BTOPUUHBIX
npoayktoB I1OJI, yMeHbIIEHUSI aKTUBHOCTH
KaTalla3bl U CyNepoOKCHUIAMCMYTa3bl (Kak
MHTOXOHJPUAJIBHON, TaK U 001Iei) u OTCyT-
CTBHSI JJOCTOBEPHBIX U3MEHEHUH B CHCTEME
rIyTaTHOHA, T.€. IPU OTCYTCTBUH IPU3HAKOB
OKHCIUTEeNbHOTO cTpecca. HaobopoT, B TKa-
HSIX BBICOKOYCTOWYNBBIX )KUBOTHBIX, 00Ia1at0-
mux 6onee HU3KOH CIOCOOHOCTHIO K GOpPMHU-
POBAaHHUIO PE3UCTEHTHOCTH JNTUOO €€ OTCyT-
CTBHEM, THIIOKCHYECKOE NMPEKOHIUIIUOHHUPO-
BaHUE CTUMYJHPOBAJIO MOSABICHUE IPU3HAKOB
aKTHBaIMU CBOOOAHOpAaIMKAIbHBIX MPOLEC-
coB. JlemaeTcst BBIBOJA, YTO aKTHBAIUs CBO-
OonHOpaIMKalIbHBIX NPOLECCOB B paHHHH
nepuo GOpMHUPOBAHUS aJalTUBHBIX IPU3HA-
KOB (mepBbIe Yachl MOCJIE THIOKCHYECKOTO
BO3JCHCTBUS B PEXUME NPEKOHAULHOHUPO-
BaHWs) HE YUYaCTBYET B MHUIIMAIHU CPOYHBIX
MEXaHHU3MOB aJaNnTallMi K TUTIOKCHH.

Ponv yumoxunoe 6 gpopmuposarnuu adan-
mayuu K eunoxkcuu. I[UTOKUHBI — peryns-
TOpPHBIE HU3KOMOJEKYISIPHbIE MOJIUIMEITHIbI
WJIM TIIUKOTPOTEUHBI, CEKPETUPYEMBIE JIEHKO-
nuTaMu, MakpodaramMu, TPOMOOIHTAMH,
SHIOTEIUAIBHBIMH U HEKOTOPHIMU JIPYTUMH
KJIeTKaM#, UTPAalOT LEHTPaJIbHYIO POJb B
WMMYHHOM OTBETE€ M y4acCTBYIOT B OTBETHOH
peakiuu opraHu3Ma Ha OCTpPble M XPOHHU-
YeCKHEe CTPECCOpHbIe BO3JEHCTBHUSA, B TOM
qyuclie ¥ Ha TUINOKCHIO, NPHUYEM B 3THUX
cllydasgX X ypOBEHb MHOTOKPAaTHO YBEJH-
yuBaercs. CUUTAETCS, YTO THIOKCUS MOXKET
OBITH IPOMOTOPOM XPOHHYECKOTO BOCIIAICHUS
yepe3 aKTUBALMIO HUTOKMHOB. B CBSA3M ¢ 3THM
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CurHanbHble MEXaHU3MBI aJganTaguyd K THOOKCHH, HUX B3aUMOJCHCTBUE U poib B CUCTEMHOU perynanun

aKTHUBHO Pa3BHBAETCS MPEACTABIEHHUE O TOM,
YTO LUUTOKUHBI MOTYT aKTHBHPOBATh KHCIO-
pOIHE3aBUCHUMBIE CUTHAJIBHBIE YT CUHTE3a
HIF-1a (MAPK, ERK u PI3K), T.e. 4To oHH
3a1ecTBOBaHbl B QOPMUPOBAHUU CPOUYHBIX
MEXaHHU3MOB aJalTaluu K TUIIOKCUH, CIIOCO0-
CTBYS aKTUBALUN TPAHCKPUIILIKLOHHBIX IpOLEC-
COB, HEOOXOAUMBIX A1 GOPMUPOBAHUS AOJI-
rOCpOYHOM ajantauuu. Tem HE MEHee, B JIH-
TepaType OTCYTCTBYIOT JaHHbIE 00 HX POJH
B () OPMHUPOBAHUH MTOCTTUIIOKCHYECKOTO OTBETA
Y CONMYTCTBYIOUIMX aJalTUBHBIX PEaKIUN Kak
B Clly4yae OAHOKPATHBIX, TAK U MHOTOKPAaTHBIX
THIIOKCHYECKHUX BO3JAEHCTBHUI.

IIpoBeneHHBIE HAMU HUCCIEIOBAHUS MTOKA-
3alli, YTO B MEPBBIE CYTKH MOCJIE OJHOKpAT-
Horo npumenenusa MHI, kotopoe conpoBox-
nainoch ypeauueHueMm ypoBHsa HIF-1a u
dbopMHupOBaHUEM CPOYHON PE3UCTEHTHOCTH,
U3MEHEHUH B COJEPKAHUN HUTOKMHOB B KPOBU
He Habmonanock. [Ipu yBenudeHNn TSKECTH
runokcuueckoro sozaeicteus (I'BI-5000)
CcoJlepKaHUE MPOBOCHAIUTEIbHBIX U MPOTH-
BOBOCHAJIUTEIBHBIX IUTOKUHOB MHOTOKPATHO
YBEJIUYUBAJIOCH C IEPBOM MUHYTHI MOCTIUIIOK-
CHYECKOTO MEPHO0Ja, OAHAKO ITO HE BIUSIO HU
Ha yposeHb HIF-1da, HuM Ha cTeneHp BhIpa-
JKEHHOCTH CPOYHOU pe3ucTeHTHOCTH. Clieno-
BaTeJbHO, JaHHAS TpyNNa IUTOKUHOB HeE
yuacTByeT B uHaykuuun HIF-1a Ha ctagum
CpOYHOU ajanTaluH.

OnHako NMpu KypcoOBOM NMPUMEHEHHUH JIIO-
OBIX TMIOKCHYECKHX BO3JAEHCTBHUI YypOBEHB
HUTOKUHOB MOBbIIAJICS (B mepuox 3-8 TpeHu-
POBOK), UTO HpeANOJaraeT BO3MOXHOCTD
y4yacTus 3THUX (HakTopoB B GOPMHUPOBAHUH
JIOJITOCPOYHOMN aflanTalluu.

Porv NO 6 ¢opmuposanuu aoanmayuu
Kk eunoxcuu. NO saBIgeTCsd TIaBHBIM Meaua-
TOPOM B MOJAJAEPKAHUHU COCYAUCTOrO0 rOMEO-
craza. CHUKEeHHUE eTo NPOTYKLIHUHU IPUBOJUT K
HapylIeHUIO0 Ba30JUJIATAaTOPHBIX CBOMCTB
COCYZAOB, CIIOCOOCTBYET 00pa30BaHUIO TPOM-
O0okcana A2, sHnoTenuHa-1, IpoamonToTHU-
4eCKUX HaKTOpPOB, MHULHUHUPYIOIUX MPOLECCHI
TpoMO00Opa3oBaHmsl, BA3OKOHCTPUKIIMH, AlIOTI-

46

TO3a, OKUCIUTEIBHOTO CTPECCA U JECTPYKIUH
MeMOpan. Hapaay ¢ 3Tum oH y4yacTByeT B
oOpasoBanuu O-Fe?'-xommekca u, 6marogaps
3TOMY, MOJAaBIsEeT HHAYLIUPOBaHHbBIE CBOOOI-
HBIMU paJHKallaMd HapyIIEHUs 3JIEKTPOH-
TPaHCIOPTHOHN PYyHKIMH IBIXaTeIbHON LEeMH,
nuarubupyet HIF-la-3aBucumyro JHK-cBs-
3BIBAIOIYI0 aKTUBHOCTbH M KCIIPECCUIO UHAY-
UHUOENBHBIX B yCIOBUAX I'MIIOKCUH T'€HOB, T.€.
ydyacTByeT B GOpMHUPOBaHHMHU aJalTHBHBIX
peakuuii.

CoriacHo MOJIy4eHHBIM HaMU JaHHBIM, B
MEPBBIE CYTKHU IMOCJE MNEPBOTO MPUMEHEHUS
THMOKCUU JIO00H TAXKecTH HabJoIanoch
CHIDKEHHE coaepkaHus metabonutoB NO B
CBIBOPOTKE KPOBH, CMEHsoIIeecs nmocie 3-8—
ro THIIOKCHUYECKOTO BO3JEMCTBUS €ro CpaBHHU-
TEJIbHO HEOONbIINM NOBBIIICHUEM U BTOPUY-
HBIM CHHUXEHHUEM mocie 15-i1 TpeHUpPOBKH.
CnenoBarenbHO, B paHHUN MOCTTUIIOKCHUYEC-
KU{ mepuod (Iepuoa HHAYKIUU alalTalui)
OTCYTCTBYET KOPPEIALUsS MEXKIY ypPOBHIMHU
HIF-1a u NO, 4To CcTaBUT IOJ COMHEHHE
TPUTTEPHYIO POJIb OCJIEAHETO B aKKYMYJISIIUN
TUIIOKCHYECKOTO (PaKkTopa.

Takum 00pa3oM, MHAYKIHS CPOUYHOM
ajanTaluu K THINOKCHU U GopMHUpOBaHHE
JONTOCPOYHON aJalTallMU TEHETUYECKH
JEeTEPMUHUPOBAHBI U HAOIIOAAIOTCS TOJIBKO Y
HEYCTOWUYMBBIX K THIIOKCUH KUBOTHBIX. DTOT
MpOLECC KOPPEIUPYET C YBEIUUEHUEM COJEP-
xanuga HIF-1a, koropoe obecmeuuBaercs
OBYMs MEXaHHU3MaMHU: HHTHOMpPOBAaHHUEM
OPONMJITHAPOKCUIIA3HBIX pEeaKIUi u mocie-
OYIOIEeH akTUBaIMed KUCIOPOAHE3aBUCUMOTO
ero cuate3a. dopmMupoBaHue CpOUHO pe3uc-
TEHTHOCTH OpraHu3Ma B OTBET Ha T'MIIOKCH-
yeckoe Bo3JeiicTBue 0ojiee BEIPaXXEHO y HEY -
CTOWYMBBIX K TUIIOKCUU KUBOTHBIX, B TKaHAX
KOTOPBIX B PAaHHUU MOCTTUIOKCHUYECKHH
nepuox Habmomaetcs akkymyisuus HIF-1a
U OTCYTCTBYIOT NMPHU3HAKH OKHUCIHTEIBHOTO
ctpecca. HaoGopoT, B TKaHSAX BBICOKOYCTOM-
YUBBIX KUBOTHBIX, 00Jagaromux 6oyee HU3-
KOW CITOCOOHOCTHIO K ()OPMHUPOBAHHIO PE3HC-
TEHTHOCTHU, THIIOKCUYECKOE BO3JIEHCTBUE HE
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unaynupyet akkymynsnuto HIF-1a, o ctu-
MYJIHPYET aKTHBALMIO CBOOOJHOPAUKATbHBIX
npoueccoB. U3 3Toro cienyer, 4To cBoOOI-
HOpaJUKaJIbHBIE TPOLECCH HE y4acTBYIOT B
¢hopMHUPOBAHUM paHHUX AJaNTUBHBIX MMPHU3-
HaKOB, OJIHAKO MOTYT BOBJIEKaThcs B GopMHu-
pOBaHME AOJTOCPOYHON aanTalUy K THIOK-
cud. Hutokunsl u NO Tak *e MOTYT BIHUSTH
Ha (OpMUPOBaHME JOJATOCPOUYHON aJaNTaluu,
HO HE y4YaCTBYIOT B MHIYKLUHUHU CPOUYHOU
ajlanTaluu ¥ nepBUYHON akkymynanuu HIF-
16. Hanbonee BepoATHBIM MEXaHU3MOM, OT-
BETCTBEHHBIM 32 3TOT IPOLIECC, ABISIETCS CyK-
MHAaT3aBUCUMas CUTHAJIbHAs PETyJIsITOpHad
cucTema, KoHTpoaupyemasd pernentopom GPR-
91 1 oTBETCTBEHHAs 32 peIpOrpaMMHUpPOBaHHE
B YCJIOBUSAX TMIIOKCHHU pabOTHl IbIXaTEeIbHOU
neny (aKTUBalUs MUTOXOHAPUAIBHOT'O KOMII-
nekca II) n yBeanuenue oOpa3zoBaHHs IHIO-
TeHHOTO CYKIIMHATa — MHTUOUTOPA IPOJIMITHI-
POKCHIIA3HBIX PEAKIUM U aKTUBATOpa KUCIO-
poaneszaBucuMoro cunresza HIF-1d.
CrnenyeT OTMETUTH, UTO Ha 3aBeplIalo-
IeM 3Tane KypCOBBIX TMIOKCHYECKHUX BO3-
neiictBuil Ha ¢oHe 00HIEro yBEIHUYCHHSA
PE3UCTEHTHOCTH K NEePHULUUTY KUCIOpOAa
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HabnrogaeTcss pe3koe yBeJIMYEHUE YPOBHA
9HAOTENHNHA-1 U IPOBOCHAIUTENbHBIX IUTO-
KUHOB, cHUXKaroTcs yposeHb MJI-10 u npoayk-
uus NO, NIpOUCXOAUT yCUICHUE OKUCIUTENb-
HOW MOJM(UKALHMHU XOJIECTEPUHCOACPKALIUX
JIITHII. Bce 3T akTopbl CBUAETENBCTBYIOT
0o ¢GopMHUpPOBAaHUHU B Mpoleccce ajanTaluu
HaNps)KEHHOCTU aTE€pOreHHBIX, HMMYHHO-
MPOTUBOBOCHATUTEIBHBIX M 3aIIUTHBIX CHC-
TE€M, a TAKXK€ CUCTEMBI KHCIOPOJHOTO TOMEO-
cra3a opranusma. [lpu nnurensHOM nmpuMme-
HEHHUH TUNOKCHUYECKHX BO3AECHCTBUU OHH
MOTYT IPUBECTU K HEKOHTPOJIUPYEMOU TUIIED-
TEH3HUH, HAPYIIEHHUIM dHAOTEINAIbHON QYHK-
WM, CHUKEHHUIO PE3UCTEHTHOCTH MEMOpPaH U
O€JKOBBIX CTPYKTYP K OKHCJIEHHUIO, YTO OJHO-
BPEMEHHO C HapyLIEHUSAM B TPOMOOLIUTAPHOM
3BE€HE reMocTa3a, MOXET 3alyCTUTh MeXa-
HU3MBl aTEPOCKJIEPOTHUECKOTO MOPAKEHUA
TKaHeW, IPUBECTH K AUCPETYIATOPHBIM CABU-
ramM BO B3aMMOJEHCTBUM CUTHAJIbHBIX MeEXa-
HHU3MOB CPOYHOU M TOJTOCPOYHOMN alalTalluH
JInHaMHKa ONMMCaHHBIX SABJEHHUN JenaeT
HEO0O0XO0AMMBIM pa3paboTKy HHAMBUAYAIHHOTO
aJITOpPUTMa KPAaTHOCTU M AJHUTEIBHOCTH
TUMOKCUYECKUX TPEHUPOBOK.
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Poanb nonoB KaJbIIHUA B IIATOJIOI'NMYECCKUX COCTOAHUAX

HEPBHOM CUCTEMbI

E.A. Jlykbsinen

Hnemumym puszuonocuu um. A.A. boeomonvya HAH Yrpaunv, Kues;

OyHKIMOHAJIBHAS POJIb BXOJla HOHOB KaJbIUs
yepe3 MOHHbIE KaHAJbl, KAK OCHOBHOTO KOM-
MOHEHTA OJHOM M3 CUCTEM BHYTPUKIETOYHOU
CHUTHaJIU3alUM, Ype3BbIUaiiHO MHOTOTpaHHa. B
BO30YyIMMBIX KJIETKaX TaKOH BXOJ, BBI3BAHHBIN
JernoJisipu3anueil MeMOpaHbl U OTKPBITHEM €€
MOTEHIMATYPABISEMbIX KaJIbIIMEBbIX KaHa-
JIOB, MHUIIMAIUUPYET PAJL OCHOBHBIX KIETOY-
HBIX GyHKOui. B T0o *e Bpems, B ciayuae
MaTOJOTHYECKUX U3MEHEHHH B OpraHu3Me,
MOKHO OKHJaTh CYIIECTBEHHbIE HapyIIEHUA
B ME€XaHM3MaX KaJlbLHEBON CUTHAIHU3aINH,
NPUBOASIINE K COOTBETCTBYIOLIUM H3MEHE-
HUSM B QYHKIIMH HEPBHBIX KJeToK. K Takum
MaTOJOTHYECKUM COCTOSHHUIM HEPBHOMU
CUCTEMBl OTHOCSTCS MIIEMUS/TUIOKCHS,
SMUIIENICHSA U PAA APYTUX NMATOIOTHYECKHUX
COCTOSHHUI, KOTOPBIE MOTYT BBI3bIBaTh CaMble
JIpaMaTH4YeCKHUE M3MEHEHHS — Ype3MEepHOe
MOBBIIIEHNE COACPKAHUS MOHOB KalblHsi B
KJIETKE, KOTOpO€ MPUBOAUT K €€ rubenu.
OnHuM u3 Hambosee pacupoCTpaHEHHBIX
MOBPEXIAIMMUX PAKTOPOB, KOTOPBIH MPHUBO-
JUT K MaTOJIOTMYECKOMY COCOTAHMIO MO3ra
SABISETCSA TUIIOKCHUS — TIOHM)KEHUE COJEPKAHUS
KHCJIOpPOAa B TKaHAX Mo3ra. B 3aBucumoctu
OT YPOBHS I'MIIOKCUU U €€ TPOJLOIKUTEIBHOCTH
HaOdromaeTcs KiIeTo4Has CMEpThb, KoTopas
MOXET OBITh pe3yJbTaTOM OBICTPOTO HEKPO3a
unn 6ojee MEAJNEHHBIX alONTOTHYECKHUX
npouneccosB. HauaabHBIM HCTOYHHKOM TaKOTO
MOBBIIIEHUS COAEPKAHUS KaJbIUs B KIJIETKE
SABJISIETCS] YpE3MEPHBIN BXOJ HOHOB B CBSI3HU C
MaCCHBHOW aKTHBallMel MeMOpaHHBIX Kajb-
nuinponunaeMbeix NMDA-kaHanoB riyra-
MaTOM; BO3HHKAIOUIAs AeMoJIsipu3anus MeMO-
paHbl NOMOJHUTEIbHO aKTHUBHPYET TAaKKe
MOTEHIMaTypaBisieMble KalblIMEeBbIE KaHa-
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nbl. BaXHBIM DOCHENYIONIUM 3BEHOM SIBIIS-
€TCS CYIIECTBEHHOE IMOBBINIEHUE 3aXBaTa
HOHOB KallbI[UsI MUTOXOHAPUSIMH, KOTOPOE
MOKET MPHUBOJUTH K OTKPBITHIO B UX MEMO-
paHe mop nepexoJHON NPOHULIAEMOCTHU, Yepes
KOTOPBIE B IIUTO30Jb OCBOOOXIAaeTCSA P
(hakTOpPOB, CTUMYIHUPYIOIIUX MPOIECC aAMmoT-
to3a. AuchyHKIHSA IPYTUX CTPYKTYP, ydacT-
BYIOIIUX B aKKYMYyJIsSLUU U TPaHCHOPTE
KanbIHs, MOXET MOTEHUUPOBATHh MOBPEXK-
naromue Bo3aeicTBusA. [logpoOHBIN aHamu3
yKa3aHHBIX MPOILECCOB CTall BO3MOXHBIM
Onaromaps MU3MEpPEHHSIM COJAEpPKAHHUS WOHOB
KanblHUs B LIUTO30JI€ U BHYTPHUKIETOUYHBIX
CTPYKTYpax, a TakXke B3aUMOJEHCTBUS ITUX
n3MeHeHul. McciienoBaHus B JaHHOHW 00J1acTH
HUMEIT MEPBOCTENEHHOE 3HAYEHHE AN
MOHUMAaHUS 0a3MCHBIX MEXaHU3MOB Pa3BUTHUS
NaTOJOTHUYECKUX COCTOSHUN M JJIS ITOMCKa
3¢ hexTUBHBIX TyTe# UX KOMIIEHCAI[HH.
Takum o0pa3oM, MOTEHIIMATOYIIPaBIsie-
MbI€ KaJbLMEBbIE KaHAJIbl MOTYT UTPaTh Cy-
LIECTBEHHYIO POJIb B Pa3BUTUHU OTJEIbHBIX
aToJOTui MoO3ra, BKJIOUYas Te, KOTOpbIE
HaOIIOIaI0TCSA B YCIOBUAX UIIIEMUH/TUTIOKCHH.
JleicTBUTEIbHO, JOCTATOYHO JAaBHO HM3BECT-
HO, BBHIpa)XEHHOE MPOTEKTHUBHOE JeHCTBUE
pacnpocTpaHEHHBIX OJIOKATOPOB KaJdbIIUEBBIX
KaHAJIOB MPU HIIEMUYECKUX/THITOKCHIECKUX
BIWSHUSX Ha HEPBHBIe TKaHH. Tak, ObIIU
MOKa3aHbl IPOTEKTUBHbBIE CBOMCTBA HUMOIU-
nuHa U (IIyHapu3WHA, CEJICKTHUBHBIX OJIOKa-
TOPOB KaJIbIIMEBHIX KaHaNoB L-tumna [3]. OTun
O0nokaTtopsl okazanuck Ha 50-100% sddek-
TUBHEE, KOTJla OHU MPHUCYTCTBOBAJIU J0 U
cpa3y Xe IocJie Hadajla HIIEMUHU, a TaKxke
nocjie NJINWTEIbHOTO0 BIWSHUSA THHOKCHUH, U
3TUM UX 3P(]eKT oTIuyancs oT KpaTKoBpe-
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E.A. Jlykpsnen

MeHHOro aeiicTtBus OnmokatropoB NMDA-pe-
HenTopoB. PanoM omeiTOB OBIIO TakXke MOA-
TBEPXKAEHO, 4TO O10KaTOphl N-THIa KajbLHe-
BBIX KaHAJIOB ((W-KOHOTOKCUH MVIIA) ¢ MeHb-
et sppexTuBaoCcTHIO (50%) MpegoTBpaIIaNu
paspylIeHre HEPBHOM TKaHU HIIeMHUEH/THITOK-
cueil [2]. B aToM ciiyuae TOKCHUH MOT CKOpee
BIUSITh Ha IPECUHANITHYECKOE BEICBOOOXKTAET
riyramara.

B Hamux ucciaenoBaHUsIX Mbl CPaBHUBAIHU
THUIIOKCUYECKHE BIUSHUSA HAa CEHCOPHBIE U
TUNNOKaMIalbHble HEHUPOHBI KPBICH JO U
nocue goOaBieHUs crenuuUecKkux OJoKa-
TOPOB KallbIIUEBBIX KaHaNOB. [[oCKONBKY B
CEHCOPHBIX HEMPOHAX TOMUHUPYIOLIUM THIIOM
KaJbIIMEBBIX KAHAJIOB SABIAIOTCS KaHabl L-TH-
ma, B KayecTBE Takoro Oiokaropa ObLI HC-
M0JIb30BaH HUGEAUIUH. MBI yCTAaHOBUIIU, YTO
nobaBieHne HUGEeJUNUHA MOYTH MOJHOCTHIO
NpeaoTBpalalo HHAYLUPYEMOE THUIOKCUEHN
nospimenue [Ca’’],, KOTOpOe CHHKAIOCh JI0
13% B mpucyTcTBUHU 3TOTO coeauHeHud. [lomy-
YEeHHBIE PE3YyJbTAThl MOJTBEPKIAIOT NMPEIbI-
OyUIHi BBIBOJ O TOM, uTo Bxoa Ca’" u3 BHe-
KJIETOYHOU CpeJbl ABIAECTCSA ONPENEIAIONIUM
B reHepaluy OMMCaHHOTO 3¢ eKTa rumoKcuy,
NpUYEM KaJlbLIMEBBIE KaHAaJbl MJIa3MaTHYEC-
KOU MeMOpaHbl MOTYT CJIIYKHUTb OCHOBHBIM ITy-
TEM TaKoro BXOJa.

Kak 0b110 MOKa3aHO B MHOTOYMCIEHHBIX
9KCTIEpUMEHTaX, Pa3HbIE THIBI KJIETOK IKCI-
pecCUpPYIOT HEOJWHAKOBble KOMOMHAUUHU L-,
N-, P-, Q-, R- u T-TunoB KaJbIIMEeBbIX KAHAIOB
U B pa3HbIX nponopuusx [5, 10, 13]. Ilocnexn-
Hee U ompelensieT KOHKPETHBIE OCOOEHHOCTH
U XapaKTEPUCTHUKH MOTEHIINAI3aBUCUMOCTH U
KUHETHKU UHTETPAITBHBIX KalbI[HEBBIX TOKOB
yepe3 MmemOpany. Tak, nmpeolOnananue Kaib-
HEBBIX KaHaI0B L- 1 N-Tuma OblII0 TOKa3aHo
B CAl-HelipoHax runmnokamma kpeic [14, 17]).
[ToaTOMy OuYeHb BaXHBIM SIBIAAETCS OMNpeEJe-
JIEHUE TOTO, OTJIUYAETCA JU YYyBCTBHUTEIb-
HOCTh OTHAEIbHBIX THUIOB KaJbIIMEBBIX KaHa-
JIOB K TUIIOKCUYECKUM BIHSHUAM.

MBI yCTaHOBUIIHU, UTO KaJIbLIMEBbIE KaHAJbI
HEHpPOHOB THINOKaMINa “dyBCTBUTENBHBI” K
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runokcuu yxe npu pO, = 90-100 mm pr.cT.
OpHako, KOrga 3TOT MOKa3aTeldb CTAHOBUTCS
Hmke 9eM 40 MM pr.cT., 3pdeKT KpuTuUecKu
yBenuuuBaercs [16]. [lostomy MoxkHO gomyc-
THTH, 9TO (PU3UOTOTUIECKUN HOPMOKCHIESCKUH
nuanaszon pO, mns CAl-HEHpOHOB THNIO-
kamna Haxogutcs Bolme 40 MM pt.cT. CHH-
xenue pO, 10 15-30 MM pT.CT. BBI3BIBAJIO
YBEJIHUYEHHE aMMJIUTYIbl UHTETPaJIbHOTO
KaabuueBoro tToka Ha 94% B HellpoHax
runnokamna [13, 15]. Ilo cpaBHeHHUIO C
JNPYTUMH TUTIAMU KaJIbIIUEBBIX KaHAIOB, L-THn
UMeeT 0COOCHHO BBICOKYIO YYBCTBUTEIb-
HOCTb K TUNOKCHUHU. C UCIOJIB30BaHUEM CEIIEK-
THUBHBIX HHTUOUTOPOB 3TUX KaHAJIOB YCTAHOB-
JIEHO, YTO OJOKMpPOBAaHHWE AaHTArOHUCTaMU
KanbIMEeBBIX KaHaNoOB L-Tuma ymMeHbIIANO
runokcuyeckuii 3pdext Ha 54%, a N-tuna
numb Ha 30%. I[IpuHuUMas K CBEJEHUIO
NPOLEHTHOE COOTHOILIEHUE ITUX KAHAJIOB B
HeWpoHax rHNMOKaMIia, Mbl yCTaHOBUIIH, YTO
o0a TUNa KaHAJIOB MOJABEPKECHBI BIHSIHUIO
TUIIOKCUHU, OJJHAKO KaHalbl L-Tumna B 3,5 paza
Oosee BocnpuuMuuBHE Kk Hed [13]. Takas
HUCKJIIOUUTEIbHAS YYBCTBUTEIbHOCTh Kajb-
LUEeBBIX KaHaloB L-Tuma K THOOKCUHU HE
YIAUBISIET, TOCKOJIBKY CYIIECTBYET LENbIH psij
HCCIENOBAaHUM, B KOTOPBIX MCHOJb30BAIUCH
AHTArOHUCTHI 3TUX KaHAJOB, U ObIJa MOKa3aHa
MNPOTEKTUBHAS POJb 3THUX OJIOKATOPOB MO
OTHOIIIEHUIO K Tunokcuu [1, 4, 13].

BricOKyI0 UyBCTBUTEIBHOCTH KajbllHE-
BbIX KaHalloB L-Tuma K THNOKCHUU MOXKHa
00BSCHUTH HEKOTOPBIMU MOJIEKYJISIPHBIM OCO-
OEHHOCTAM UX O -1 B-CyObeIUHUI, KOTOPbIE
OTPEENISIOT UX BBICOKYIO METa0OIUYECKYIO
3aBUCHUMOCTh IO CPaBHEHUIO C APYTUMHU
MOATHUIIAMHU KaJbIIMEBBIX KaHaIOB. Takue ux
CBOMCTBa KaK BBICOKAas UyBCTBUTEIbHOCTH K
BHyTpuKieTouHOMy Ca?' [6], BocnpuumM4u-
BOCTh K (pochopunupoBaHHI0 NTPOTCUHKUHA-
3amu A, C, G u CaMII [7, §, 11], perynsanus
docdarazamu [6, 9, 12], 4yBCTBUTEIBHOCTH
k pH, Oplim ommcaH®bl, Ipexae BCETo, A
kaHanoB L-tuna. BepostHo, 4To Takas GpyHK-
HOHAJIbHAS UX Ta0MIBLHOCTh, KOTOPast MO3BO-
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JeT UM IPUHUMATh y4yacTHe B TOHKOU pery-
JSUUU BHYTPHUKIETOYHOT0 MeTabonn3ma Ca*',
MOXET JAeJlaTh 3TH KaHajbl 4pe3BbIYalHO
«OTAacCHBIMU» B YCIOBUAX AePULHUTA KUCIO-
pona. OnHaKo, MO-BUIAMMOMY, HE CIEIyeT
paccMaTpuBaTh 3TH KaHaJIbl KaK NPUPOIHbBIE
KUCIIOPOJHBIE CEHCOPHl HEHPOHOB; CKOpee
BCEro UX TMIOKCHYECKAs YyBCTBUTEIBHOCTD
ABJISETCS HEXeJIaTeIbHBIM MOOOYHBIM 3 (-
bexToM.

Y4utsiBas BO3MOXHYI0 NaTO(HU3HOIOTH-
YECKYI0 pOJb BBICOKOUYBCTBUTEIBHBIX Kalb-
HUEBBIX KaHAJIOB L-THNa K THIOKCHUH, HEOO-
XOJIMMO UMETh B BUAY UYpPE3BBIUaliHYIO Bapua-
0eNbHOCTD SKCIPECCHU KaTbLHEBBIX KAaHAJIOB
Pa3HBIX THIIOB B Pa3JMYHBIX THIIAX HEHPOHOB.
[TosTomy noBpexaatomuil 3 HeKT runoKCuu
MOJET CyHIECTBEHHO BapbUPOBATh B 3aBUCH-
MOCTH OT periOHa HEpBHOU cucteMbl. Takue
OTJIMYHUA MEXAY HEHWPOHAMU MOTYT yCHIIH-
BaThCsl HE OJJMHAKOBBIMHU B3aUMOJIEHCTBUIMHU
TUTIOKCHUYECKOTO BIMSHHUS Ha KaJIbI[UEBbIE Ka-
Hasbl L-Tuna ¢ uHbpIMH pakTopamu, B IEPBYIO
odepeap C yBEIIMUCHHBIM BBIIEJICHUEM TIyTa-
MaTa U Pe3yIbTUPYIOIEH 3KCUTOKCUYHOCTBIO,
BBI3BAHHOW BTOPUYHBIM BXoj0M Ca’’ B KIETKY.
bnarogapsi 4yBCTBUTENBHOCTU KaJbIMEBBIX
KaHaloB L-Tuma K rMIOKCHH, NPHUCYTCTBUE
3THX KaHaJIOB B CHHANTHYECKUX CTPYKTYypax
MOXET B CBOIO OUepeb 3HAUUTEIbHO YCUIHU-
BaTh MOBPEXIAIONIEe BIHMSHUE TIyTamara.
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CucremMHble " MOJICKYJISAPHO-TCHETHYCCKHUEC MEXAaHU3MbI

KApAHONPOTEKIIUN

A.A. Moii0eHKo

HUnemumym ¢usuonoecuu um. A.A. Boecomonvya HAH Yrkpaunwi, Kues

OrpomHoOe 4ucio Noaeil B YkpanHe norudaer
OT CEepACYHO-COCYAHCTHIX 3a0o0neBaHUM H
cocraBnseT 6oisee 60 % oT oOuel CTPYKTYPHI
CMEPTHOCTHU. DTO 00ycnaBlIMBaeT HACYHIHYIO
HEOOXOIMMOCTh MHTEHCU(DHUKALUHN HCCIEN0-
BaHMWHM B 3TOM HalpaBJEHHUHU C aKLEHTOM Ha
pa3paboTKy NaTOreHETHYECKH 00OCHOBAHHBIX
1 BBICOKO3()(DEKTUBHBIX METOJIOB MPOQUIAK-
THKHU U Tepanuu CepIedHO-COCYIHCTHIX
3a00NeBaHU, cpeau KOTOPHIX OCHOBHOE
BHHMaHHE HCCIEA0BAaTENEN NPUBIEKAIOT
aTepOCKIEPOo3, OCTPbIH MHPAPKT MHOKapAa,
NaToJIOTHYECKass THNEePTpOodHs U HEIOCTa-
TOYHOCTH cepauma. ToT ¢akT, 4yTo, Kak mpa-
BHJIO, HaONMIOJaeTCs coueTaHue 3TUX MaToso-
TMYECKHX NPOLECCOB, NAET BO3MOXKXHOCTH
pacCUMTHIBATh Ha CYIIECTBOBAHHE OIpeJe-
NEHHON OOIHOCTH MaTOTEHETHYECKUX MeXa-
HU3MOB 3THX 3a00JIeBaHUH U, COOTBETCTBEHHO,
Ha BO3MOXHOCTb Pa3pabOTKH OJHOTHIIHBIX
Wi, 0 KpaliHell Mepe OJMM3KUX 10 XapakTepy
METOJUUYECKHX MOAXONO0B K TE€pamHuu 3TUX
COCTOSAHHI.

UccnenoBanus narodusnonoros Muctu-
TyTa ¢usuosoruun um. A.A. boromonbsna
HAHY B nocnennue 30 netr HampaBIeHbI Ha
pelIeHre 3TUX CIO0XKHBIX 3ajad.

OnxuM u3 HanboJiee BaXXHBIX JOCTHUKEHUH
MOCIEeAHHUX JIET B 00JacTU TeopeTHYeCKOn
MEAULHNHBI ABIAETCSA BBISICHEHUE psija 3aKo-
HOMEPHOCTEN pa3zBUTHUSA MATOIOTHUYECKUX
npoueccoB, 00yCIOBICHHBIX ONpeaAcIEHHON
MOCJIE10BAaTENbHOCTHIO BKIIOUYEHHS dHAOTEH-
HBIX MEXaHH3MOB Ha OCHOBE I'€HETHUYECKOU
nporpaMmbl. DTO CTajl0 BO3MOXHBIM OJyaro-
Jlapsit ”YHTEHCHUBHOMY Pa3BUTHUIO MOJIEKYJISIPHO-
TEHETUYECKUX, @ B NOCJIEIHHE TOIBl —
HAaHOTEXHOJOTUH M HAKOIJIECHUIO OONbIIOTO
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dbakTHYeCcKOro MaTepuaina 00 dHIOTEHHBIX
FeHETHYECKUX, MOJEKYISIPHBIX aclmeKTax
perynsiuuu GyHKIUH opraHu3Ma u e€ Hapy-
meHuil. He ynuBUTENbHO, 4TO 3TOT OTPOMHBIM
¢dakTuueckuil marepuan TpedyeT ompexe-
NEHHOW yMOPAAOUYEHHOCTH, YTO HpENNpH-
HuMmaercs B mociexnue roasl (IH. Kpeixka-
HoBckuii, J.F. Kerr et al. 1972, C.E. Murry et
al. 1986, Z.A. Zao et al. 2003, N. Festiens et
al. 2006 u gp.). Baxxnoe 3HaueHUE B H3TOM
OTHOLIEHUH UMEET MPOEKT «PU3UOM», KOTO-
PBIi cYUUTaeTCs OJHUM U3 HanboJiee mepcreK-
THUBHBIX HalpaBieHUH B ¢u3uonoruu 21-ro
cronertus (D. Noble et al. 2009). He npeten-
Iys Ha TTO3UIHMIO IEPBOOTKPBIBATENS U NOHH-
Masi CBOM OrPAaHHMYEHHBIE BO3MOXHOCTH, TEM
HE MeHee, HaM XOTeJ0Ch OBl U3JI0KUTHh CBOU
cooOpaxkeHus Mo mpoOJiieMe PHIOTEHE3a B
(U3MOTOTUYECKUX U MATOJIOTHYECKUX MPOIIe-
ccax. YCIOBHO MOXHO pa3/ieIuTh YHAOTCHHbBIE
MEXaHU3MBbI Ha 9HJOTCHHBIE ()aKTOPHI TaTOTe-
He3a (PHIOMATOreHe3) U SHAOTEHHbIE (HaKTO-
PBI 3aIIUTHI (IHAONPOTEKIIUA).

ITepBoe, uTO X0TENOCH OBl MOAUYEPKHYTH,
3TO TO, YTO MATOJIOTUYECKHE BIHUSHUS SB-
JAIOTCS JINIIb MyCKOBBIM (paKTOpOM, KOTOPBIH
aKTUBUPYET SHAOTEHHBIE, IPUCYLIUE CAMOMY
OpTaHu3MY PETYIATOPHBIE MEXaHU3MBI, PE3KO
YCHJIMBAET U IPOJIOHTHPYET UX AeHCTBHUE, UTO
B KOHEYHOM HMTOT€ NPHUBOAUT K MAaTOJOTHH,
unu, no ["H. Kpsixanosckomy (2002): «Ilos-
peXaeHHEe UrpaeT pPoJib NPUYUHBI U TPUT-
repHOr0 MEXaHU3Ma Pa3BUTHUSA MATOJOTH-
YECKOTO MPOoLecca, KOTOPBIH 0CYLIEeCTBIACTCS
COOCTBEHHBIMH, BTOPUYHO BO3HUKAIOLUIUMH,
NPUCYIINM CAMHM M3MEHEHHBIM CTPYKTypaM
SHJIOTEHHBIM MeXaHu3MaM». Jpyrumu ciosa-
MH, B OPTaHHU3ME CYIIECTBYIOT COOCTBEHHBIE
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9H/JOTEHHBIE MEXAHU3MBI, KOTOPbIE TPUBOASAT
K 3a00JIEBaHUIO U CMEPTH.

Bropoe —3To npeacrasnenus o «pyHKIuo-
HaJIbHOW CTPYKTYPUPOBAHHOCTHY» B IPOrpaM-
MHPOBaHHUHU JHJOTEHHOI'O0 MAaTOJIOTHMYECKOTO
npoiecca U 3HAOTEHHOM mpoTekuuu. B ka-
yecTBEe Hambojee SIpKUX MPUMEPOB — MeXa-
HHU3MBI allONTOTHYECKON U ayTodarmyeckou
rubeny KJIEeTKH, MEXaHU3MBI 3aLIUTHl CEpaLa
NpH UIIEMUU TyTEM OTKpHITUS AT®-3aBUCH-
MBbIX KanueBbix kaHainoB (Noma, 1983, Ctpy-
tuHcku#, 2005, 2010 u ap.).

TpeTsst 0COOCHHOCTH BHITEKAET M3 BTO-
poii. O0yCIOBIEHHOCTh Pa3BUTHS, 3aIIPOTPaAM-
MHUPOBAHHOCTH NIPEJIOJIAraeT FTEHETHUECKYIO
cocTaBidwomyr. PsagoM ucciaenosarenei, B
TOM YHCJIE U B HAaIlIEM OTAEJE, TOKa3aHo, 4TO
nosuMop(u3M reHa, KOTOpbId KogupyeT QyHK-
U0 sHI0TenuanbHoi NO-CUHTa3bl, B YKpauH-
CKOW MOMNYJSIIUH BCTPEUAETCS 3HAYUTEIBHO
gamie y OOJIBHBIX C OCTPBIM KOPOHapHBIM
CHUHJIPOMOM, YEM Y JPYTHUX JIOAeH peruoHa
(B.E. Jocenko, 2006), uto coBmamaeT C
JaHHBIMHU MPO paclHpocTpaHEHHOCTH 3TOH
natojoruu B mupe. bonee toro, mokasaHa
3aBUCHMOCTb MEXAY HaJM4YMEM TAKOro poja
nonuMopdu3MoB rea eNOS u aKTUBHOCTBIO
depmenta eNOS — obpazoBanuem NO u Te-
yeHneM 3a0oJeBaHusl. TO OJTHO U3 HEMHOTHX
OpsMBIX J10Ka3aTeJIbCTB MaTOTEHETHYECKON
CBS3M MEXJY F€HETHYECKUMH U (PyHKIHO-
HaJIbHBIMHU HapyIICHUSIMH.

YerBepToe, ¢ Hamel TOYKU 3peHHUs, OC-
HOBHAas POJIb B pealu3alliy 3THX SHIOTSHHBIX
MOJIEKYJISIPHO-TEHETHYECKUX (PaKTOPOB MPU-
HaaIeKUT Oenkam-dpepmentaMm. M3meHeHUs
9KCIIPECCUU T€HOB, KOTOPBIE KOAUPYIOT 3TH
Oenku-(pepMeHThl, ”3MEHEHHS X AKTUBHOCTHU
U SBISIOTCSA 3¢ (QEepeHTHHIMU 3BEHBSAMH MPO-
[[ECCOB YHAONATOT€HE3a U SHAONPOTEKIINH.

AHanu3 3HAOTEHHBIX (aKTOPOB marTore-
He3a ¥ IPOTEKIMHU CBUJIETEIbCTBYET, C HAIIEH
TOYKH 3PEHHUS, YTO Pa3BUTHUE NATOJOTHUUECKUX
NpOLEcCOB B OONbIIEH YacTH cliydyaeB 00yc-
JIOBJICHO aKTUBanued (EepMEHTOB M BoOOIIE
AKTHBAalMOHHBIMH IPOLECCAMH B OPTraHU3MeE,
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TOTa KaK 9HAONPOTEKI s, HAIPOTUB, 00ycC-
JIOBJIEHAa TOPMO3HBIMU IO CBOEW HamNpaB-
JEHHOCTH (haKTOpaMu, UM MOXHO copmy-
JUPOBATh MHAUE: pa3BUTHE NATOJOTUYECKOTO
npoiecca cBA3aHO B 00JbIIEH Mepe C yTpaTon
TOPMO3HOTO KOHTPOJISl HAaJl aKTUBHOCTBIO OeJI-
KOB-()epMEHTOB, YTO TpeOyeT BOCCTAaHOBIE-
HHS 9TOTO KOHTPOJI.

Xotenock OB HOAYEPKHYTh, YTO 3TOT MYTh
y’e€ JOBOJBHO TaBHO UCIOJB3YETCS B KIIMHU-
yecKoil mpakTuke (6J0Kaga aapeHeprudecKux
peuenTopos, 0J0Kaaa KalblUEeBbIX KaHAJOB,
uarubuposanue AllD, papmakomoruvyeckoe
oTKpbITHE AT®-3aBUCHUMBIX KaJlMEBBIX KaHa-
JI0B, IPUMEHEHUE CTaTHHOB H T.1.). EcTect-
BEHHO, YTO 3Ta KOHIIENIHUA O POJIU TOPMO3HBIX
KapJIHONMPOTEKTOPHBIX MEXAHU3MOB HE MOXKET
OBITH pacmpoCTpaHEHa Ha MaTOJIOTHYECKHE
NpoOIEecChl, XapaKTepu3yrmluecs KpaiiHel
CTENEHbI0 HapymeHus QyHKUIUN (II0K, KOJ-
Jlarc, OCTaHOBKA JBIXaHUS U T.1.).

B nHacTosme# nexkuuu OyayT paccCMOTPEHBI
OCHOBHBIE, C Hallell TOYKM 3pEHUS, JOKa-
3aTENbCTBA BBIIBUHYTHIX MOJIOKEHUN, MOJTY-
YEeHHBIE HA MOJIEJISIX OCTPOTO HH(papKTa MUO-
Kapza, MOJEJIUPYEMOTO B YCIOBUSX OINBITOB,
MaKCUMaJlbHO NPUOTMXEHHBIM K QU3UO-
JOTHYECKUM, Ha cobakax W Kpblcax, JKcCIie-
PHUMEHTAIBHOTO XOJIECTEPUHOBOTO aTEPOCKIIE-
po3a (KpoJHMKH) M MaTOJIOTHYECKOH THUIepT-
poduu agpeHEepruueckoro NPOUCXOXKACHUS
(KpBICHI).

[lonyuenHble HaMH JaHHBIE QYyHKLIHO-
HaJIbHBIX, OMOXMMHYECKUX U TEHETHYECKHX
HCCJIETOBAHNM CBUAETEIBCTBYIOT O BayKHEM-
el posid B pa3BUTUH YIOMSHYTBIX MaTOJIO-
FMYECKUX COCTOSHHH TakuX (EepMEHTHBIX
cucteMm, kKak Qocdonunaza A2 — TUIOKCH-
reHasbl U CHUCTeMa MPOTeacoMalIbHOTO MpPO-
Teoau3a.

Hamu moka3zaHo, 4To ocTpblil HHDApKT
MHOKapJa COMPOBOXKJAAETCS aKTHUBaIUEH
cucteMbl ¢ocdonunassl A2: apaxugoHOBas
KHCJIOTa, aKTUBALMS JIUIIOKCUT €HA3, yCUJICHUE
o0pa3oBaHUs JEHUKOTPHUEHOB, B YaCTHOCTHU
nentup aekikorpuenos (LTC,), uro npuBoaut
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A.A. Moiibenko

K KOPOHaPOKOHCTPHUKLHNH, HAPYIIEHUIO PUTMA,
MOIIHOMY XEMOAaTTPaKTaHTHOMY 3 deKTy
Ui HeUTpoUIOB M akTUBauueidl cBobon-
HOpaJHKaJbHBIX MPOLECCOB. DTO BEChMa
MOIIHBINA YHIOTEHHBIH MEXaHU3M HapyILIEeHHUs
OesTeNbHOCTH cepAua. B mamux uccneno-
BaHUsX (A.O. JIucosoii, 2009) mokaszano, 4To
crnequduyeckoe 3ariymeHnue reHa S-JIumnoK-
cureHassl (ALOX-5) c nomompio MmukpoPHK
PE3K0 M3MEHSAET TEYEHHUE MATOJIOTHYECKOTO
npouecca, IpUBOAS K 3HAYUTEIbHOMY YMEHbB-
meHuio obpa3zoBaHus neiikorpuena C4 u
YeTBIPEXKPATHOMY YMEHBIICHHUIO 30HBI HEK-
POTHYECKOT0 MOBPEXKICHUS MHOKapaa NpH
OKKJIO3MH KOPOHApHOTO cocyaa y KpBIC.
AHaJloru4YHBIE PE3yJNbTAaThl MOJYYECHBl B
9KCIEPUMEHTAX Ha KyJIbTYypE U30JIUPOBAHHBIX
HEOHAaTaJbHBIX KapJHOMHLHUTOB, KOTAa C
MOMOIBI0 COOTBETCTBYIOMHUX MUKpoPHK
yAal0Ch YMEHBIIUTH KOJIHUYECTBO HEKPOTHU-
YECKUX KIETOK MPH aHOKCHU—PEOKCUTEHAIIUN
BABoe. Takum o0pa3oM, HAaMU BIIEPBBIE JOKa-
3aHO, YTO SHJAOTEHHBIH, 3aIPOTrPaMMHUPOBAH-
HBI Iy Th aKTUBAIIMHU ONPEACIEHHOTO (hepMeH-
Ta (5-TUIOKCHUTEHAa3bl) SABIACTCSA OJHUM H3
Ba)XKHEHIIMX B MaTOTeHEe3e MOopakeHU! cepaua
Ipu oCcTpoM MH(papKTe MUOKapaa, H, HAIPO-
THB, TOPMOKEHHE aKTUBHOCTH ONPEEeNEHHOTO
¢depmenTa siBngeTrca BecbMa 3¢ PpeKTUBHBIM
NyTEM KapIUONPOTEKIHH.

Crnenyet nojarats, 4To 00pa3oBaHue TOP-
MO3HBIX II0 cBoeH npupoae Mukpo-PHK atoro
SHJIOTEHHOTO TOPMO3HOTO MeXaHu3Ma Oyaer
0o0yciaBIMBaTh B ONpEACIEHHON CTEMEeHHU
XapakTep pa3BUTHUsI HIIEMUYECKOH MaToI0ruu
y TOTO WJIK HHOTO opranuima. BepostHo, 4TO
3TOT MEXaHU3M MOXXET UMETh CYLECTBEHHOE
3HAYEHHE U MPH aTePOCKIECPOTHUUECKOM IMPO-
necce. Bo Bcsikom ciryuae, mo nanasiM M. Meh-
rabian et al (2002) HOKayT reHa 5-JIUIMOKCH-
reHas3sl 3ppexkTuBHO OIOKHUPYET pa3BUTHE
HKCIIEPUMEHTAIBHOTO aTepoCKIepo3a.

CneayeT mMONYEepKHYTh, YTO U TaKHe
peakIuHu NpH HIIeMHUU—penepPy3ud U UH-
¢dapkTe MHUOKapaa, KaK KapJAHOTEHHBIE NEl-
peccopHble pedaeKchl, HHAYKIUS CUHTE3a U
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BBICBOOOXKJICHUS W3 CepJalla HATPUUYpETH-
yeckux ropmoroB (ANP, BNP, CNP) npuso-
ISIT K Ba30AUISATAIIUN, YMEHBIICHUIO 00BbEMa
NUPKYIUPYIOIIEH KPOBHU, MPOAYKIIUH IHOTE-
nuHa-1, peHWHA, TOPMOXEHUIO (QYHKIUU
KaJIbIIUEBBIX KaHaIOB L-THIa U OTKPHITHIO
AT®-3aBUCUMBIX KaJlUEBBIX KAHAJIOB U SB-
JSIIOTCSA KOMIIJIEKCOM KapIUOMPOTEKTOPHBIX
MEXaHHU3MOB TOPMO3HOTO XapakTepa.

B aToli cBA3UM caenyeT OTMETHTB, UTO Ha-
MU OBIT pa3paboTaH MeTOJ TEpalmuu OCTPOTO
nH(papKTa MUOKapaa NyTEM HMCIIOJb30BaHUS
npemnapaTtoB MHTUOUTOPOB depmenToB. [lo
nanabeiM E. jr Middleton et al. (2000), Gwuo-
(J1aBOHOU KBEPUETHH SBISACTCS B TOW HIIU
WHOW CTENEeHH UHTHUOUTOPOM MPaKTHUYCCKH
BCeX (EpPMEHTOB M, YTO OCOOEHHO BAXXHO C
TOYKHU 3peHus pa3pabaTbiBaeMOd HaMH KOH-
nenuy, BecbMma 3 PeKTUBHBIM HHTUOUTOPOM
¢dochonunazer A2 U TUMTOKCUTEHA3EI, & TAKKE
aHTUOKcUJaHTOM. Hamu pa3paboTaH u 3amy-
IIeH B NMPOU3BOJACTBO Ha bopmaroBckom
XUMUKO-(papmaneBTHIeckoM 3aBoje (T. Kues)
MepBbIi B MUPOBOW MPakTHUKE BOJAOPACTBO-
PUMBIF HHTUOUTOP JIMITOKCUTEHA3bl KOPBUTHH,
NEHCTBYIONMMM HAadyaloM KOTOPOTO SIBISIETCS
ouodmaBonoun kBepueTuH. [Ipemapar oxa3zai-
cs BecbMa 3(PPEKTUBHBIM KapIHOMPOTEKTO-
pPOM KakK B JKCIEPHUMEHTE, TaK U B KJIUHHUKE
ocTporo nHpapkra muokapaa. Kopsutun
BHEJPEH B LENbIH Pl KIMHUK B YKpaunHe
(A.H. [Mapxomenko, 2008). HenaBaue Hamm
uccnenosanus (B.JI. I'ypssanoBa, 2010) moxka-
3aJId, YTO KOPBUTHH OKa3bIBaET HHTEHCUBHBIN
spdekt Ha skcnpeccuto MPHK mo3rosoro
HaTpU-ypeTuUeCcKoro nentuga — 3 PeKTuB-
HOTO KapJUONPOTEKTOPa TOPMO3HOTO JIeHCT-
Bus, ypoeHb MPHK BPPB yBennuuBaercs
Ooisee, yem B 10 pa3 B MHOKapje KpBIC.

BecbMa MHTEpECHBIMU OKA3aJIUCh JTAHHBIE
U O POJIM MpOoTeacoMHOro mporeonusa. [lpu
9KCIIEPUMEHTAIBHOM XOJECTEPUHOBOM aTe-
pockiepo3e HablonaeTcs 3HAYUTEIbHOE
yBEIIMYECHUE BCEX TPEX aKTUBHOCTEU MpoTea-
COMBI KaK B KJIETKaX KPOBH, TaK U TKAHIX a0p-
1ol ¥ cepaua ([.A. [amesun, 2009). Uarudu-
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CucteMHbBIE U MOJICKYTIAPHO-TCHETUYCCKUEC MCXAHU3MbI KapAUOMIPOTECKIUN

poBaHHE MPOTEACOMHON aKTUBHOCTHU C TOMO-
b0 KOPBUTHHA 3HAYUTEIBHO yMEHBUIIANIO
AKTHUBHOCTH IPOTEACOMHOTr0 IPOTEOJIN3a U B
TO K€ BPEMsI CTEIIEHb aTePOCKIEPOTUUECKOTO
NOPaKeHUs aopThl. DTH JAHHBIE CBUIETENb-
CTBYIOT O BO3MOXXHOCTH TE€pamnuu aTrepo-
CKJepo3a B KIMHUYECKON MPAaKTHUKE C MOMO-
IIbI0 UHTUOUPOBAHHUS TPOTEACOMBI.

[IpoTeacoMHBIl IPOTEONN3 UTPAET CY-
IMIECTBEHHYIO POJIb U NPHU Pa3BUTHUU TUIEP-
TpoHuH MHOKapJia U peMOACITUPOBAHUH CEPJI-
na. Hapsiny ¢ TakuMHu aKTHBALILOHHBIMH MPO-
eccaMmu, Kak yBeJIWUEHHUE SKCIIPECCHH T€HOB
IMOPHOHAIBHOTO Pa3BUTHUS O-aKTHHA, [3-MHO-
3UHa, akTHBaLus pocTa pudpobdIacToB, OpHU-
tuHaekapookuiasel, PHK-monumepassr, 20S-
NpoTeacoMBbl NPUBOAUT K perpananuu IKB —
uHruOuropa Tpanckpuntopuoro ¢gakropa NF-
kB, TpaHcioKanuu NOCIEAHEr0 B AIPO KIETKH
Y MHULIHAIUH TPAHCKPUIITOPHOH MPOTpaMMBl,
BBI3BIBAIOLIEH pa3BUTHE TUNEPTPOGHUU MHUO-
kapaa (W.E. Stanfield et al., 2008). Kpowme
TOTO, IPU TOPMOKEHHH aKTUBHOCTHU IpOTeEa-
COMBI MOBBIMIAETCS YPOBEHb KapAMOCIEIH-
¢uueckux MukpoPHK, ocobenno miP-1,
CIOCOOCTBYIOIIEH TOPMOXKEHUIO MPOLECCOB
TUNEPTPODHUH, a TAKKE yBEINIUBACTCS CyM-
MapHasg aKTUBHOCTbH CHCTEMBl HATPUHYpPETH-
YECKHUX MENTHIO0B H, CJIE0BATEIIBHO, KapIHO0-
IPOTEKTOPHOI0 MoTeHIMaita. Takum o6pa3om,
akTUBanus ¢pepMeHTa NPOTEaCOMBI CIOCO0-
CTBYET, a €€ TOPMOKEHHE MPEMATCTBYET pas-
BUTHUIO THIIEPTPOOHUHU MUOKapAA.

Kak mokaszanu Hamu uccienoBaHUs, KOP-
BUTHH, HHTHOUPYS IPOTEacoMY, IPEISATCTBYET
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pa3BuTHIO GUOPOTUYECKUX U3MEHEHUH MHO-
KapJa U peMOJEIHPOBAHUIO CepALa pa3yiny-
Horo renesa (M.A. Ky3smenko, 2010).

Takum o0Opa3oM, MOJEKYJISIPHO-TE€HETH-
YeCKHWE MEXaHU3Mbl UTPAIOT PEIIAIONIYIO POJIb
KakKk B maTtoreHes3e 3a0oJieBaHUU cepana
(sHIOMaToreHes), TaK U B KOMIIEHCALIMU €T0
HapymweHHbIX GyHKUHH (3HOOMpoTekus). B
Pa3BUTHH NATOJOTHYECKUX MIPOIECCOB B CEP-
JIeYHO-COCYIUCTON CUCTEME BaKHeHIee 3Ha-
YeHUE MMEET aKTHBalusi KaTabomHm4yeCKUuX
dbepmenToB (dochonumnas, IUTOKCUTEHAS,
MpOTEeacoMbl), HAPYIMAWIIHX CTPYKTYypy U
(GYHKIHIO KJIIETOYHBIX MEMOPaH U BEIYIHUX K
HAKOIJICHUIO TaTOT€HHBIX IUTOKWHOB M 3HK03a-
HOHJIOB, TPOANONTOTHYECKUM PEAKLIHSIM.

OTH MaTOTEHHBIE MEXAHU3MBI MOTYT OBITh
CYLIECTBEHHBIM 00pa3oM HEUTpaIn30BaHBI
SHJOTEHHBIMU MEXaHH3MaMU KapAHO- H
BACKYJONPOTEKIMH, B OCHOBHOM 3a CYET
TOPMOKEeHHUSA 3P PEKTOPHBIX MEXaHU3MOB Ha
reHETHYEeCKOM, OCJIKOBOM, KIETOUYHOM M
CHCTEMHOM YPOBHSX.

D¢ PeKTUBHOCTh KApAUOMPOTEKTOPHBIX
npenapaToB, HO-BUAUMOMY, OIpEAENIAETCS
CTENEeHBbI0 COOTBETCTBHUA HX 3PPEKTOB
TAaKOBBIM 3HJOTCHHBIX MEXAaHU3MOB 3aIMHTHI
cepana.

Pa3zpaboranHble HAaMHU HOBBIE KapaHO-
MPOTEKTOPHl KOPBUTHH U (DIIOKaJIUH (HOBBIH
oTKpbiBaTenb AT®d-3aBUCUMBIX KaJlHEBBIX
KaHaJloB) YAOBJETBOPSIOT 3TUM TpebOoBa-
HHSIM, YTO [MOATBEPKAAETCA BEICOKOU 3 pex-
TUBHOCTHIO HEKOTOPHIX M3 HUX B KIIMHUKE
ocTporo uHpapKkTa MHOKapaa.
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IoTenuuaa3aBuCUMbIe KAJbIHEBbIE KAHAJIBI PA3HbIX
THIIOB B HEPBHO-MbIIIEYHbIX CHHAIICAX ITO3BOHOYHbIX U
MX BKJIAJ B MOAYJISALUIO MIPOLECCa HEMPOCEeKPeMu

E.E. Huxkoanckuid

Kaszancxuii uncmumym 6uoxumuu u ouopusuxu PAH;
Kaszanckuii eocyoapcmeennulii meduyunckuu ynueepcumem, Kazans, Poccus

I[ToTeHnMan3aBuCUMBbIC KalbIMEBBIC KaHalIbl
UTPaloT BaXXHYIO POJIb B CHHANTUYECKOU
nepenade Bo30yxaeHUs, o0ecreuynBas BXOJ
MOHOB KallbLHs B MPECUHANITUYECKOE HEPBHOE
OKOHYaHUE, MHUIUUPYIOLIETO SK301IUTO3 HEM-
pomenuartopa. IlomumMo KoaM4YecTBa BHICBO-
00X JaeMbBIX KBAHTOB MeauaTopa (KBaHTOBBIH
COCTaB IMOTCHIMAJIOB IIOCTCHHANTHYECKOTO
OTBETA) BaXXHOW XapaKTEPHCTUKOW JK30IU-
TO3a SIBJISIETCSI CTENEHb CUHXPOHHOCTHU BBI-
JIeJICHUS OTIIeJIbHBIX KBAaHTOB, (POPMUPYIOTITUX
MHOTOKBaHTOBBIA OTBET (KMHETHKa CeKpe-
nun). PaHee HamMu Oblda MoOKa3aHa 3aBHUCH-
MOCTbh BPEMEHHBIX MapaMETpPOB CEKPELUU
KBaHTOB MeAuaTopa OT BHEKJIETOYHOU KOH-
LEHTPAalUUU UOHOB KalbIUs, OJHAKO OCTaBa-
JIOCh HEBBISICHEHHBIM, IPU YYaCTUHU KaJbI[He-
BBIX KaHAJOB KAaKOro THUIA OCYLIECTBIACTCS
MOJAYNSLUS KBAHTOBOTO COCTaBa U KHHETUKU
cexpeuuu. brlI0 NPUHATO CUUTATH, YTO B
OTJIMYME OT CUHAIICOB I[€HTPaJbHONU HEPBHOU
CHUCTEMBI, TI€ B pealu3aluu IMpolecca
HEUPOCEKPELUUH yUaCTBYIOT MOTEHIIMAT3aBH-
CUMBIE KaJlbI[UEBbIC KaHAJbl Pa3HBIX TUIOB, B
cHHancax nepudepudeckoil HEpBHOU CUCTEMBI
3peNbIX XUBOTHBIX 3K30LIMTO3 OMOCPEIOBaH
NPEUMYILIECTBEHHO OJJTHUM THUIIOM KaJbIIUEBbIX
KaHaJoB. I HEPBHO-MBIIIEYHOTO COEIH-
HEHMS TEMJIOKPOBHBIX — 3T0 KaHanbl Ca2.1,
o6nokupyembie TokcuaoM FTX u w-aratokcu-
HoM IVA, a st CHHANCOB JATYUIKYA — KaHAJbI
Ca,2.2, 610KaTOPOM KOTOPBIX ABJIAETCS (W-KO-
HotokcuH GVIA. BMmecTe ¢ TeM cioCOOHOCTE
cnenupuaeckoro 6mokaropa Ca,2.1-xananos
FTX cHMXATh KOJIHUYECTBO BEICBOOOXK IaEMBIX
KBAaHTOB HeHpoMenuaTopa B CUHAIcax JsAryui-
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Kd ¥ 3¢ eKTh TUTUAPONUPHUANHOB, OJOKH-
pyromux Ca,l.2-kaHajibl B pa3BUBAKOUUXCH
cuHamncax Xenopus, yKa3plBaroT Ha BO3MOX-
HOCTh yYacTHS KaJIbIIUEBBIX KAHAIOB JIPYTHX
TUIIOB B PETYISNUH 3K30I[MTO3a B nepude-
PHUYECKOM CHHAICE XOJOJIHOKPOBHEIX. B cBOIO
o4epeab, B HEPBHO-MBIIIEYHOM CHHAIICE KPBI-
Chl UMMYHOTUCTOXHMMHUYECKHMHU METOJaMU
MOKa3aHO MPEJACTABUTEILCTBO MOTECHI[HA3a-
BUCUMBIX KalblHMeBbIX KaHanoB Ca 2.2,
Ca 2.1, Ca 2.3 Tunos (Day et al., 1997), a B
CHHAIICaX MBIIIU U paKa BBISABICHA MOIYIISIUASL
AK30IMTO3a NOCPEJICTBOM U3MECHEHUS aKTHB-
HocTu He Toabko Ca 2.1, nou Ca 2.2 u Ca 1.2
KaJIb[[HEBHIX KAaHAIOB.

B HacTosimem ucciemoBaHWU IS BBISB-
JICHUS TUIOB MOTEHIMAN3aBUCHUMBIX Kajb-
[UEBBIX KAHAJIOB, MIPEICTABICHHBIX B CHHAII-
cax JISTYIIKH, KPBICHI U MBIIIH OBLI TPOBECH
UMMYHOTUCTOXHUMHUYECKUH aHAHU3 C UCTIOJb-
30BaHUEM MOJUKIOHAJIBHBIX aHTUTEI IPOTUB
OCHOBHBIX KaHa1000pa3ywmux cy0beIuHUI
alA (Ca2.1), alB (Ca2.2), alC (Ca,l.2),
alD (Ca 1.3), alE (Ca 2.3). OueHKky HMMYHO-
(GIyOpecIeHTHOTO OKpaliuBaHUS HEPBHO-
MBIIIEYHBIX MMPEMapaToB OCYNIECTBISIIN C
MOMOIIBIO JIa3€PHBIX CKaHUPYHOIIUX KOH(O-
KaJbHBIX MUKpOCKOTOB: Zeiss LSM 510 Meta
(Carl Zeiss, Germany) u Leika SP-5 (Leika,
Germany).

B cuHamncax KOXHO-TPYJMHHOW MBIIIIIBI
JATYIIKH BBISBJICHO ClieNUGUIECKOE OKpAIIIU-
BaHWE aHTHUTEJIAMHU K KajbI[MEBBIM KaHallaM
cnenyromux tunos: Ca 2.2, Ca2.1,Ca l.3 u
Ca 2.3. OHO uUMeJIO TOYEUYHBIH XapakTep U
PaBHOMEpPHO pachmpeneisioch Ha BCEM
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TloTenumnan3aBuCUMbIE KalbIMEBBIE KaHAIBI Pa3HbIX TUIOB B HECPBHO-MBIMICYHBIX CHHAIICAX IMO3BOHOYHBIX

NPOTAXKEHUN HEPBHO-MBIIIEYHOTO CHHAICA.
Takum 00pa3oM, B HEPBHO-MBIIIEYHOM CH-
Harce JATyIIKH KpOME OCHOBHOTO THIIA Kallb-
nueBbiXx KaHanoB Ca 2.2, BBISBICHbI KaHAIbI
apyrux tunos (Ca 2.1, Ca 1.3 u Ca 2.3). To
¢akT, yTOo moxa nerWcTBueM OJIOKAaTOpPOB
00Hapy>KeHHBIX THUIIOB KaJlbIIMEeBbIX KaHAJIOB
YMEHBIIAJICA BXOJ KaJlbllsid B HEPBHOE OKOH-
YaHWE, OLEHEHHBIH ¢ MOMOIIbIO (Iiroopec-
HEHTHBIX KalbLUMH3aBUCUMBIX KpacHTENIEH,
CBHUJIETENILCTBYET O IPECHUHANTHUYECKOM JTOKa-
JW3alUH 3TUX KaHAIOB. [[J1s1 BbIsSABICHUS BKJIa-
Ja KaHaJlOB pa3HBIX TUNOB B oOecreyeHue
npolecca 3K30I[UT03a KBAHTOB HEllpoMenna-
TOpa C MOMOILIBIO IEKTPOPU3NOTOTUYECKUX
METO/IOB UCCIIEI0BANIA KOJJUYECTBO U CTENEHD
CHHXPOHHOCTH BBICBOOOXKIEHHUS KBaHTOB
AleTUIXOJNMHA U3 JBUTATENbHBIX HEPBHBIX
OKOHYaHUH NpH OJIOKUPOBAHUHU 00OHAPYKEHHBIX
MMMYHOTUCTOXHUMHUYECKHUMHU METOIaMHU Kalb-
[MEBBIX KaHAJIOB. YCTAHOBIEHO, YTO B HEPB-
HO-MBIIIEYHOM COCAUHECHUH JATYIIKH OJOKHU-
posanue Ca 2.2, Ca 2.1 u Ca l.2-xananos
crequpuuecKuMHu OJOKAaTOpaMu HNPUBOIUIIO
KaK K CHHXEHHUIO KOJIMYEeCcTBa OCBOOOXKIae-
MBIX KBAaHTOB, TaK U K YMEHbIICHHUIO (QIyKTYya-
OUH CHHANTHYECKUX 3aJEpPKEK, YTO YKa3bl-
Ba€T HAa CHHXPOHHU3AIMIO Ipolecca IK301H-
TO3a CHUHANTHYECKUX Be3uKyid. [lomydeHHbIe
JaHHBIE CBUJETEIBCTBYIOT O TOM, YTO
KOJIMYECTBO BBICBOOOXKJaeMbIX KBAHTOB U
BpEMEHHBIE NMapaMeTphl UX CEKPELUHH B
CHHAICaX JIATYIIKH peryiaupytorces kak Ca 2.2,
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TaK 1 Cav2.1 u Cavl .2 KaJbIIUEBLIMHU KaHaJIaMH.

B cunancax auadparmaipHOro npenapara
KpbICBI UMMYHOTHUCTOXHUMHYECKOE OKpallu-
BaHUE cieUUPUUECKUMU aHTUTEIaMH IIPOTUB
alCualD cyobenunnn Ca 1.2 u Ca 1.3 Tumnos
KaJIbIIUEBBIX KAHAJIOB MOKAa3aJI0 MPUCYTCTBHUE
TobKO0 KaHanos Ca 1.2 tuma. Takum o6pa-
30M, B HEPBHO-MBIIIEYHOM CHHarce aunadpar-
MBI KPBICHI IOMUMO OcHOBHOTO THma Ca 2.1
JOMOJHUTENbHO 00HapyKUBAIOTCS Kajblue-
Bbie KaHanel Ca 1.2 tuma.

AHanu3 MHTEHCUBHOCTH OKpallWBaHUS B
cuHamcax auadparmMajbHOTO Mpemnapara Mbl-
I MOKa3ajd, 4YTO B 3THUX CHHAIICaX MPHUCYT-
crBytoT kKaHaisl Ca 2.1 u Ca 2.2 tunos. Ilpu
3TOM 3JEKTPOPU3UOTOTHYECKUMHU METOAaMHU
OBLJIO YCTAHOBJIEHO, YTO NMPH PEAKON YaCTOTE
CTUMYJSAIIUHU B YCIOBUSIX CHUKEHHOTO BHEKJIE-
TOYHOTO COJEpKaHUs MOHOB KaJlbL[Us, KOTJa
HECHHXPOHHOCTh CEeKpeuuu Oblia CyIecT-
BEHHO BbIpaxeHa, O6mokana Ca 2.1-kananos
BBI3bIBaJIa YMEHBIIEHHUE KOJMUYECTBA BBIJC-
JSIOIIUXCS KBAHTOB MEAMATOpPa, HE BIUASL Ha
KHHETUKY UX BBIJICJICHHUS, TOTAA KaK OJloKaaa
Ca 1.2-kaHanoB CHUKalA CTENEHb (GIyKTya-
LUH CHHAaNTHYECKUX 3aJep>KeK, HE MU3MEHsS
KOJIMYECTBA BBIJACIUBIINXCS KBAHTOB.

OOGcyxaaercss BO3MOXHas poJb KaJblHe-
BBIX KAaHAJIOB Pa3HBIX THUIOB B PETyIALUHU
KOJINYECTBA BBIIEAAEMBIX KBAHTOB U BPEMEH-
HOTO X0Ja Ipolecca HEUPOCEKPEHH.

Paboma evinonnena npu noooepoicke epan-
mog PODU u «Bedywas nayunas wkonay.
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22 suBapsa 1724 r. [letp | paccmMoTpen npoexr
opranusanuu Akanemun Hayk. CnycTs 6 qHei,
28 auBaps, Obln m3gan yka3 Cenara o0
yupexXaAeHUH AKaIeMHUHU, «B KOTOPOH OB
YUYUIHCH SI3BIKAM, TaKK€ MPOTYUM HayKaM H
3HAaTHBIM XYJIOXXECTBaM M MEpeBOAUIU O
KHUTH» B cocTaB 4ieHOB akaJeMUU BXOIUIH
TOJBKO NpUIIALIEHHBIE M3-3a TPaHULBI yue-
Hble, Ha3HAYEHHbIE aKaJEeMHUKaMHU 110 OTIENb-
HbIM Kadenpam. B ux gucne Obina u kadenpa
aHatoMuu U Qusmnonoruu. llepBriM akane-
MukoM 1o kadenape Obn Januun bepnynian
(1700-1782), mo3xe CTaBIINK BBIIAIOIIUMCS
marematukoMm. Kadenpy on 3anuman 2 roja.
[Tocme akagemukoM ctan Jleonapn Dunep
(1707-1783), Takke CTAaBUIMH KPyHNHEUIIUM
MaTeMaTHKOM CBOero BpemMeHu. Hakoner,
kadenpy 3ansan akageMuk Mocus BelTOpexT
(1702-1747). C 1735 r. on mybnukyeT pusmo-
Joruvyeckue paboThl MO MBIOIEYHONW U COCY-
JUCTOWH CHCTEMaM M O NPUUYMHAX JIBUKCHUS
KpOBHM B KamumyuiApax, a ¢ 1 mroHs 1738 1.
HaYWHAET YUTATh JIEKIIUH MO (PU3UOJIOTUU B
AxanemuueckoMm (HbiHE C.-IleTepOyprckom
rocyaapcTBeHHOM) yHuBepcurere. [locne U.
BefitbpexTta akageMukamMu mo kadeape
nzbupanuce ABpaam Kaay-bypras (1715-
1758), Anexcannp IlporacseBuu IIpoTacos
(1724-1796), Kacnap-®@punpux Bonsd (1733-
1794), Ilerp AuapeeBuu 3aropckuii (1764-
1845).

B 1846 1. akaneMHKOM CTaj HM3BECT-
HEUIIMHA pyCCKUI HATypaJMCT, OCHOBATEIb
SMOPHOJIOTHH, OTKPBHIBIIUNA BaKHYIO CTAaIUIO
pa3BUTHS OpTaHU3Ma — OlacTyny, a Takke
SWIEKIEeTKY y MIEKONHUTAINX, yCTaHO-
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BUBIIWH TaBHEHIIINE 3aKOHBI Pa3BUTHS UHIU-
Buaa — Kapn Makcumosuu Bap (1792-1876).
OH Xe BO3IJIaBISAJ CEKIHI OHONOTHUH B
¢uszuko-maremarudeckom orneneauu (OMO)
AxaneMun.

AHanu3 nesTeJbHOCTH YYEHBIX, 3aHHU-
MaBIIUX Kadeapy 3a MepBOE CTOJETHE €€
CYLUIECTBOBAHUS, CBUAETEIBCTBYET 00 UX
MpEeuMyIIECTBEHHOM BHUMAaHUHU K aHATOMMUU,
Torjaa Kak (pU3MOJOTrUs OKa3anach 3a mpeje-
JaMu ux nois 3penus. Ha 3anane xxe ycnexu
9KCIEPUMEHTAIBHON (U3MOIOTHHN OKA3aJIHCh
CTOJIb 3HAYUTEIbHBIMH, YTO IPUBJIEKIIH K cebe
BceoOIee BHUMAHME.

[Tupoko uzBectHo crpemienue K.M. bapa
OTKPBITh B AKaJleMHH HAYK CAMOCTOSITEIbHOE
¢du3uMoNOrnYecKoe HampaBlIeHUE U CO31aTh
€My paBHBIE YCJIOBUS Pa3BHUTHUS C JAPYTUMHU
qucuuniuaaMu. HeoOXoguMBIM cTano u
OTKPBITHE COOTBETCTBYyMOINEH Kadeaps B
yHHBepcuTeTe. Haxosce yxke B IPEKIOHHOM
Bo3pacte, K.M. bap paccuutsiBan u Ha
NPpUXO0J MOMOINHUKA. Bompoc o ¢pusnonorunn
®MO BuepBbie paccMaTpuBayio B 1855 1., HO
B ToT MoMeHT Yy K.M. bapa He oka3zanoch
MOAXOSAIIECH KaHIUAATYPHI.

B 1857 . K.M. bap npennoxunr ®MO nByx
KaHAuaToB — ¢usuonora ®.B. OBcsiHHUKOBA
u rucronora H.M. fIky6osuua. Uneasrt ®MO
oTAanu npeanoureHue kanaugarype O.B.
OBcsaauKOBa. Bompoc 00 m3bpanuu B cHiIy
HEM3BECTHBIX IPUUYHH pellieH He Obul. B 1863
r. K.M. bap noznain eni€ onHo npeacraBieHue,
B KOTOpOM pekomMeHmoBan u3bpare @.B.
OBCSHHUKOBA, YTO U MPOU30III0 9 CeHTAOpA
1863 r. B 1863 1. Obl10 eme oJHO coObITHE.
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®usuko-marematnueckuit pakymnsrer C.-Ile-
TepOyprckoro yHuBepcurera nzbpan @.B. Os-
CSAHHUKOBA OPAMHAPHBIM PO eccopoM BHOBb
CO3/1aHHOM Kadeapsl GU3UOIOTHN )KUBOTHBIX.

K paccmarpuBaeMomy nepuoay Bo ¢paH-
IY3CKHUX, HEMEIKUX U APYTUX YHUBEPCUTETAX
CTaJli BO3HUKATh HE TOJBKO CAMOCTOSTEIb-
Hble ¢u3nonorndyeckue xKadpeapsl U nadopa-
topuu. B 1839 r. B bpecnaBckom (HBIHE
Bpounasckom) ynuepcurere Anom Ilyp-
KHUHbE OBl cO3/1aH nepBhlil B Mupe MHCTUTYT
¢usuonoruu. Bropo#t aHaTOrMYHBIA HHCTUTYT
011 OoTKpHIT TeM ke . [lypkunse B 1851 1.,
Ho yxe B [Ipare. [loqoOHBIH HHCTUTYT OBLI
Bckope co3naH Kapnom Jlronsurom B Jlenn-
HUTCKOM YHUBEpPCHUTETE. TaKOBBI UCTOPH-
YeCKHe KOPHH.

K.M. Bbap Bctpetuincs ¢ ®.B. Opcsan-
HHUKOBBIM B 3Kkcnenuiuu Ha Kacniuu. 3a Bpems
coBMecTHOH paborsl dununn BacuiabeBuu
3apeKoMeH10Bal ce0s Kak JoOpOCOBECTHBIH,
TOHKHH W TOYHBIH, OCTOPOXHBIH B CBOMX
BBIBOJIaX HCCIENO0BATENb, YTO MOCIYXKHUIO
OCHOBAHHMEM K PEUICHUIO MPUBJEYb ero cede
B MOMOUIb B AKaJIEMHIO HayK.

Bckope mocne uzbpanus @.B. OBcsH-
HUKOB OBbIJ Ha3HAUYE€H JUPEKTOPOM aHATOMH-
gyeckoro my3esd. Ilocnenqnuil mpeacTaBisai
coboii cobpaHue CKeneTOB, Pa3dMYHBIX
OpTaHOB, TPYNOB YEJIOBEYECKHUX ypPOJOB,
gyuyen 3Beped u ntul. OH pacnojaraiucs B
3ane ¢ 7 OONpIIMMU OKHAMHU U U3 MaJleHbKOU
KOMHATBl 00 OJHOM OKHE. DTO NOMEUIEHHUE
HaXOAMUTCA B HHUIKHEM 3Ta)Xe BOCTOYHOTO
dnurens akagemuuyeckoro 3ganus. Cpasy
nocye Ha3HaueHusd Pununn BacuneeBuy
MNOAHSJ BONPOC O CO3JaHHUM NPHU My3ee
cnenuaipHoil ®@usmonoruyeckoi ynabopa-
TOpUU. DKCHEPUMEHTHI, MPOBOJUMBIE B
MaJIeHbKOW KOMHAaTe, MOCHYXXHUJIU HadyaJoM
naboparopuu, KOTOPOil Ha MPOTsKEHUU 42 JieT
pykoBoaun ®.B. OBCAHHUKOB, a TaKxke
npooO6pa3oM BCEMHUPHO H3BecTHOTro MHCTH-
tyta ¢pusuonoruun um. M.I1. [TaBnosa PAH.

Brinenenue ctonb HeoOX0qUMBIX Jabopa-
TOPHUHU MOMENIEHUH NPOU301LJIO UG B 1866
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r. B cBs3u ¢ mepee3noM xuMudeckoi nabopa-
TOPHUH I0JIOBMHA OCBOOOAMBLINXCS IO AIEH
Oputa mepenaHa ¢usznosoraM. DTH MIOLIATH
HaxonATcsd Ha NEPBOM 3Ta)e 3amajHoro
HaaBOpHOro Quurens MeHaeneeBCKON JIMNHUH
c6oky ot namsitHuka M.B. JlomonocoBy. Heine
37€Chb YaCTUYHO 00MTaeT Mara3ud «AKageM-
kHura». B nawane 80-x romoB mabopaTtopus
pacmoiarajach yXe B INSITH KOMHaTax.
CymecTBEHHBIM JTOCTOMHCTBOM IMOMEIEHUS
SBUJIOCH TO, YTO OHO OBLIIO 00OpPYZOBaHO
ra3onpoBOJOM CEThIO OIS XUMHUECKHUX
OTIBITOB U OCBEILIECHUS.

Bonpmryro moMours 1abopaTopuu B Hauaie
€€ OpraHu3allii U M03KEe OKa3bIBAJIU COTPYI-
HUKU pykoBoaHMOW ®.B. OBCAHHUKOBBIM
YHHUBEPCUTETCKON kKadeapsl GU3HOIOTUH —
H.U. bakct u nmo3xe H.E. BBenenckuii u ero
NOMOUIHUKHU. BB mpuobpereH yHUBEp-
caJpHBIN ranbBaHoMeTp CuMeHca, pTYTHBIN
MaHOMETP, JIAryadynii kKapauorpad, MEKpoc-
KOl C MUKpOTpauueCKUM anmaparom, Karmmi-
JISIP-3TEKTPOMETPOMETP, ABOWHON aibdak-
TOMETpP, BUCKO3ZUMETP, CTPYHHBIN rajibBaHO-
MeTp DWHTXOBEHA U MH. Jp. [lomemenne nnd
n1abopaTOPHBIX JKUBOTHBIX OBIJIO OTBEAEHO B
aKaJeMUYECKUX KOHIONIHAX, HO KOHIOIEHHbIE
IIOWaAl HPHUIIIOCH 0cBOOOAUTHE. HOBBIM
MECTOM COJEPXKAaHUS KUBOTHBIX SBUJICS
NOABAJBHBIM 3TaX 34aHUA AKaJEeMHUH, UTO
oKa3ajoch HeynoOHBIM aisi Bcex. Hakoner,
MoMeIeHrue Al BUBApHs ObIIO HalieHO B
LEeHTpaJbHOM (uureile ABOpa IIaBHOTO
31aHu AKaJeMuH Hayk.

1 nexabps 1889 r. MUHUCTP cOOOIIUI
Npe3uJeHTy AKaJeMHU HayK, 9YTO «BBICO-
yaiiie» yTBEepXAEHO «OTHyCKaTh €XKEroJIHO
Ha coxepxkanue Pusnonorndeckoil nadopa-
topun 1o 2000 py6.», 4TO OKa3aloCh BecbMa
kcratd. IMEHHO B 3TH rojjpl Ha4aJloCh BHEJpe-
HUE B 00J1aCTH HAyKH 1 OBIT SJIEKTPOIHEPTHU. ITO
norpeboBago nepeodbopyaoBaHus MPUOOPOB,
anmnaparoB, aKKyMYJISITOpPOB, NPHOOpETeHHs
JMHAMOMAILIMHBI, Pa3HBIX IPUCIOCOOICHUM

[TocTostHHOM 3a00TO# NUPEKTOPA IBUIIOCH
yBenuuyenue mrara Jlaboparopuu. U tonapko
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B 1901 r. ynamoce g00UTHCS YyUpeKASHHUS
JOJXHOCTH ¢u3noiiora c coagepxanuem 2000
py6. (1200 py6. + 500 kBapt. + 300 croix.).
ITo HoBoMy miTarHOMY pacnucanuto 1908 1.
naboparopus moJyduia, HAKOHEI, ABE JOJIK-
HOCTH: cTapmero ¢u3uonora u Mjajaliero
¢usmonora ¢ oknagamu 2500 u 2000 py6. B
roJl COOTBETCTBEHHO.

VYxox B 1872 1. u3 [letepOyprckoro yHuBep-
cuteta npodeccopa U.®d. lluona u mo3xe
npusat-gouenta H.W. bakcTa, nociayxun npu-
YUHOM NpPUINAIIEHUs] HOBBIX COTPYJHUKOB.
Oununn BacunbeBUY 0CTaHOBUI CBOW BBIOOD
Ha kanauaarype .M. Ceuenosa. Ero 12-ner-
Hee npeObIBaHWE B YHUBEPCHTETE O3HAME-
HOBAJOCh cepuei OnecTamux padboT u peanb-
HOM MOMOIIBIO B OpraHu3anuu paboTsl Akane-
MHYeCcKOW nabopatopuu. 31ech YMECTHBIM
Oyner cka3aTtbh U 0 ToM, 4to U.®D. IluoH,
H.U. bakct u 1. M. CedyeHoB B pa3HOoe BpeMs
ObuIM mpUriameHsl Ha Kadeapy HUMEHHO
@®.B. OBCSIHHUKOBBIM U PEIIAIOIIAM MOMEH-
TOM, IOMUMO KBaJdu(QUKAIUH, OBIIH TOOPHIE
yesoBeueckue oTHomeHus Oununmna Bacuns-
€BUYa C KaXJbIM U3 HUX.

@®.B. OBCAHHUKOB MHOTO BPEMEHU yIIEISI
JKCIEepUMeHTadbHOU pabore. Ero mocTosH-
HBIe TTOe3KH 3a rpanuny (1865, 1870, 1876,
1879, 1880), yacThie KOMaHIUPOBKU COTPYA-
HUKOB, BBIITUCHIBAHHE OOJBIIOTO YKCIa IEPHO-
OIUYECKUX HM3JaHUN MO3BOJSIN OBITH IOC-
TOSIHHO B Kypce MOCIEIHUX AOCTHXEHUil. B
€ro Hay4YHOM HacJeJUU MPOCMATPHUBAETCS TPU
HanpaBleHUs — QU3NOIOTHUYECKOE, TUCTO-
JIOTUYecKoe U 001eOnoIornyeckoe.

[IpoBens cnoxHBIE U TPYAOEMKHUE OIBITHI
Ha Kypapu3UpPOBaHHBIX KPOJIUKAX, UM OBII
TOYHO ONpEeAeSIeH y4acTOK MpOJOJITOBATOTO
MO3Ta, ABJISIOMUNACS HEHTPOM pePIECKTOPHOTO
paszpaxeHus COCYAOABUIaTEIbHBIX HEPBOB.
PesynpTaTel HamlIM OTpa’K€HUE B CTAThE
«ToHnueckue u peQeKTOPHbIE LIEHTPHI COCY-
IUCTHIX HepBOB». PaGoTta BeimonHeHa B 1871 .
B naboparopuu Jliogsura B Jleitnuure. [Ipo-
JoJIKas Janbllle pa3BUBaTh yUeHUE O LEHTpE,
®.B. OBcaunukoB comecTHo ¢ C. 1. Yupsne-

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 5

BBIM, TENepb yXe B CBOEcH nmabopaTopuu B
[TetepOypre, mpoBesn emje OAHO HCCIE-
noBaHue, Ha3BaB ero «O BIUSHUH pedliek-
TOPHON JEATEIBHOCTH I[EHTPOB COCYAOABH-
raTeJbHBIX HEPBOB Ha paclIMpeHue nepude-
pUYECKHX apTepUil M Ha CEKpPEluIo mojue-
JMOCTHOM sxene3bp». K 3Toit mpobneme 00mb-
moit uatepec nposisun U.I1. [lasnos. (1877)
OH naeT BBICOKYIO OLIEHKY OTKphITHIO D.B.
OBCsHHUKOBa, yKa3blBasi, uTo Ojaromaps
nociegHUM paboTraM Teopus 00 OOHOM
COCYAOABUTaTEIbHOM IEHTPE, U UMEHHO B
MPOAOJIrOBATOM MO3TY, OKOHYATEJIbHO MoOe-
IWJla U BOIJIA BO BCE HOBeHIIMe y4eOHHKH
KaK HECOMHEHHasl HCTHHA.

B unccnegoBanun «O cuMmarudeckoiu
HEpBHOU cucTeme peuyHodl munoru» (1883)
HAIIJIX OTPa)XeHHE HEe TOJIbKO (PU3HUOIO-
ruyeckue HaOMoaeHus, HO MPOCJeXeHa elle
CBSI3b CHUMIIATUYECKOH HEPBHOW CHCTEMBI C
Oy XIAIOUIMM HEPBOM, TIIATEJIbHBIM 00pa-
30M ONHMCAaHBl KJIETKH HHTpPaMypalbHBIX
raurnues cepana. CienoBaTenbHO, BCIET 3a
Ayspbaxom u MeiiccHepoM Oblna mpen-
CTaBJIeHA KapTHHA HEPBHOTO alllapaTa CTeHKH
ele OJHOr0 BaKHEWIIEro IMoJIOTO OpraHa —
cepauna. Eme Heckonbko paboT COBMECTHO C
ommxkaidmum ydenukom B.H. Benukum nan-
PaBIICHO Ha BBIICHEHHWE HEPBHBIX MEXAHH3MOB
CEKPEIMH CIIOHHBIX XKeJe3, B PE3yIbTATE UETO
OBLIIO TaHO OOBACHEHHUE BBIICICHUS CIIOHBL Y
JKUBOTHBIX 0€3 KakoW-1ubo HEpBHOW CTH-
MYJISIIUH

I'mcronornyeckoe HanpaBlIeHUE UCCIIENO0-
BaHuit ®@.B. OBCcAHHUKOBa, 0COOEHHO SIPKO
uITIocTpupyeres ero padoroit “O ToHUalimeM
crpoeHn lobi olfactorii y MIeKOMUTAIOMHX) .
3neck BmepBBIE NPUBOAUTCA MOApPOOHOE
MHKPOCKOTMYECKOE ONMUCaHuE 0OOHATENbHON
ceHcopHO#l cuctemsl. B uccinegoBanuu «O
MHUKPOCKONTMYECKOM CTPOEHHUHU MaJIoro Mo3ra
pbI0» YCTAHOBIJIEHO, YTO OTAEIbHBIC HEPBHBIC
BOJIOKHA HaXOJASATCS B HENOCPEACTBEHHOM
KOHTAKTe C sJApaMHu, a 3TH sigpa B CBOIO
oyepesb UMEIOT OTPOCTKH, UTPAIOIINE POJIb
B (YHKIUH HEPBHOW cHUCTEMBbl. BaxXHOCTH
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OTKPBITHS COCTOUT B TOM, UTO B TO BpeMs y
MHOTHX CYIIE€CTBOBAaJlO COMHEHHE OTHO-
CHUTEJIbHO HEPBHOI'O MPOMUCXOXKAECHUS ITUX
cTpykTyp. ©.B. OBCAHHUKOB OAHUM U3
MEPBBIX YCTAHOBUI B KOPE BBICIINX KMBOTHBIX
W 4YeJoBeKa MATH cloeB. B »Toi xe pabote
OH JaJ W MOCJIOMHOE ONMHUCAHUE CTPOCHUS
MO3X€4Ka, pa3JIMuuB B HEM YETHIpPE CIOS.
Marepuanbsl 0 KOHCTPYKLIMH TOJOBHOTO H
CIIMHHOTI'O MO3Ta, a TakKXe CyXJEeHHUS O TOM,
9YTO TOJIOBHOW MO3T MpeJcTaBisieT cOOO0MH
MaTepHaJbHYI0 OCHOBY BBICIIMX NCUXUUYECKUX
GbyHKIUH, HaNLTH OJIeCTsIIee MOTBEPKICHUE
W pa3BUTHE B KJlaccuueckoi pabore B.M. bex-
tepeBa «lIpoBoasdmue nyT CIMHHOTO U ro-
JIOBHOTO MO3Ta».

Oununn BacuabeBUY BHEC HCKIIOYH-
TEJbHBINA BKJIAJ] B 9BOJIOLHOHHYIO (QU3UOIOTHIO
u 3MmOpuosioruo. OH BBIACHUI CTPOCHHE H
CBOMCTBA PBIOHBIX CIEPMATO30UI0B, OTIHCAI
CTpOoeHHue fiiua, JejleHue xkeiarka, odpaszo-
BaHHE 3apOABIMIEBBIX JTUCTKOB U GopMu-
pOBaHHE M3 HUX PA3IUYHBIX OPraHOB H
cucteM. B 1869 1. emy ynamnoce MCKyccCT-
BEHHO ONJOJOTBOPHUTH UKPY CTEPIAIH.
HecomHeHHOE 3HaueHHe 715 pa3BUTUA OM0JI0-
ruu uMmea u padora «O HeHTpaIbHON HEpBHOU
CHCTEMeE JaHI[€THUKa». B Hell OH moATBep AU
yrBepxaeHue A.O. KoBaneBckoro, 4to naH-
LHETHHK - IEPeX0iHAas CTYIIEHb MeX 1y Oecrno3-
BOHOYHBIMH ¥ TO3BOHOYHBIMHU KUBOTHBIMU.

C suBaps 1875 r. mpuctynun x pabote
MITAaTHBIM JabopanToM nabopatopun Bnagu-
mup Hukonaesuu Benukuit (1851-1904).
Crynentom BMmecte ¢ W.II. [laBnoBBIM OHH
BBINIOJIHUIM U ONMYyOJMKOBaNHW JBE IEpBHIEC
KCIepUMeHTanbHble PaboThl [«O BIMAHUH
TOPTaHHBIX HEPBOB Ha KpoBooOpamieHHe» H
«O IEHTPOCTPEMHUTENIBHBIX YCKOPUTENIAX CEp-
auebueHusn»]. AkageMus ToT4dyac mpepoc-
TaBHJa €My NOJYrOoJAOBYI 3arpaHUYHYIO
KOMaHJUPOBKY. BepHyBIINCH, OH BMECTE C
®.B. OBcaHHUKOBEIM, II. UcTOMHUHBIM U
B. JlebeneBrIM BHIIOJTHUI HECKOJBbKO pabor
0 KpPOBOOOpaIEeHUI0, AKTUBHO TPOIOJIKHII
HCCIeA0BaHNUE POJIM MO3XKEUKa, UHHEPBAIUU
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CIIOHHBIX )XKeJlle3, YCKOPAIMUX U Jenpec-
COPHBIX HEPBOB CepJla, CKOPOCTH Mepeaadn
B0o30yxaeHus B cniuaHOM Mo3Te. C 1880 1. ero
HHTEpPECHl MepeMEeCTHJINCh B 00JacTh Teie-
dboHnyeckux ucciuenoBanuii. B 1888 1. B
Tomcke OTKpBIICS MEPBBI CHOUPCKUN YyHU-
BEPCHUTET, Ky/a 3aBeAylOmuM Kadpenpoi ¢u-
3uonoruu 0bu1 36pan B.H. Benukuii. B 1890
OH OBl Ha3Ha4eH PEeKTOpPOM TOMCKOTO yHH-
BEpCUTETA.

ITocne orpe3na B.H. Benukoro B 1889 .
ero MecTo 3aHiAn AnekcaHip EBrenpeBud
@DeoKTUCTOB, U3BECTHBIH paboTamMu 0 Mexa-
HHU3Max IeHCTBUA 3MEHHOTO fA/1a U Kypape. 5
neT ero npeObiBaHus B PU3MOIOTHUYECKOH
nabopaTopuyu HE O3HAMEHOBAJIHCh IOCTHU-
KEHHUIMU.

Ha ocBoOoauBmIytoCs AOJKHOCTH OBLI
npurnamieH Anekceid Anexkcanaposuy Kymsn0-
ko (1866—1930) — yuenuk @.B. OBcaHHUKOBA
n .M. Ceuenosa. [locne okonuanus Iletep-
Oyprckoro yHupepcuTeTa yuuics B BoenHo-
MenuiuHckon akagemuu (1889-1890), a ¢
3-To Kypca mepenien Ha JOJKHOCTh MPO3eK-
Topa Kageaps! Gu3noaoruu TOMCKOTO YHUBED-
cureta (1890-1893). 3xech e W 3aBepIINI
cBoe BpadeOHOoe oOpaszoBanme. B 1897 rony
non pykoBoactsom @.B. OBcsHHUKOBa OH
BBIIOJIHUI U 3aIIUTHJI JOKTOPCKYIO IHCCEp-
tanuo. B nabopatopun A.A. Kynabko mpo-
pa6otan 8 netr. UM OBIIO BBHIMOJHEHO 0OJIB-
oIoe 4ucio uccliefoBaHUU. DT0 paboTH H
cyry6o 6uonorudeckoro npo¢uis, padboTsl o
($U3HO0IOTHYECKOM NeicTBUM HEPTH Ha opra-
HHU3M )XHUBOTHBIX, pa0OTHI B 00J1aCTH HEPBHO-
MBIIIEYHON PU3N0JIOTHH, PUZHOIOT N HEPBHON
CHCTEMBI, NIEPEKUBAHUS OPraHOB, rpyImna
HUCCIEeIOBaHUM, OTHOCSAIIUXCS K BIHAHHUIO
($hapMaKoIOTHYECKUX BEIIECTB HAa HU30JH-
pOBaHHBIE OpTaHbl, COCYJUCTOE PYCJIO U JP.

U Tem He MeHee HcCCIEeNOBaTeIbCKHUE
uatepecsl A.A. Kynsa6ko Ovlnu rinaBHBIM 00-
pa3oM HaleJeHbl Ha NpoliieMy OXUBJICHUS
W30JIMPOBAHHBIX OPraHOB, BO3BpALICHUE TKa-
HAM OPUCYLIMX UM €CTECTBEHHBIX CBOHWCTB. C
3TOW Ledpl0 Oblla MPEeANpPHHITAa AOBOJBHO
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O6onpmas cepus paboT Ha NTULAX, pbhI0ax,
KpPOJIMKaX 10 0KUBJIEHHUIO CEp/lla U OpraHu3Ma
B menom. Mmenno 3mech, A.A. Kynsabko
MPOU3BET 3HAMEHHUTHIE ONBITHI 10 0’)KUBIIEHUIO
cepAla, IpUHECIINE €My BCEMUPHYIO U3BECT-
HOCTb. VICII01b30BaB HCKYCCTBEHHOE TUTAHNUE,
B 1902 rony OH 0XHBHUI CEpAlle TpeXMe-
csiuHoro pebeHka uyepe3 20 wacoB mocie
cmeptu. B 1907 rogy oH npoBeJ CEPUIO OIBI-
TOB 0 OKHMBJICHUIO TOJIOBHI PBIOBI, BOCCTa-
HOBHUB JI€ATEIBHOCTh M03Ta uepe3 20 MUHYT
nocJjie NpeKpameHus KpoBoToka. Ero onsIT ¢
0KMBJIEHUEM U30JUPOBAHHOTO CEPAIA TOBTO-
pun B I'epmanum 3. I'epunr, B AHrinuum 3.
Crapausnr. U.I1. [1aBnoB 1aBaj HCKIIOUUTENb-
HO BBICOKYIO OII€HKY 3KcliepuMeHTaM A.A.
Kyns6xo, oTHOCS UX B 3010TOH oHA Puzno-
noruu. B 1903 r. mo pexomennanuu H.E. Bee-
nenckoro A.A. Kyns6ko yctpouscs opauHap-
HBIM npodeccopoM Kadeapbl GU3HOTOTUH
Kaszanckoro yHuBepcureTa, a mosxe B Tom-
CKOM YHHUBEPCHUTETE.

Ha ocBobOoauBmeecs mecto ObLI HpHUT-
namen Penop EBmoxumoBuu Typ (1866-
1942). Co crenenpto kanguaara B 1899 r. on
okoHumnn IlerepOyprckuil yausepcurer. B
naboparopuu TypoM OBLIO BBINOJHEHO HEc-
KOJIBKO MEPBOKJIACCHBIX 3JEKTPOPHU3NOIO0-
THYECKHUX UCCIEI0OBAaHNM, KacaBIINXCS BIHA-
HUSl JENPECCOPHOTO HEpBa Ha KPOBAHOE
JaBJIE€HHE, YCOBEPIIEHCTBOBAHUA MeETOJa
TeneQOHNYEeCKHUX HUCCIeI0BaHNH, HAOIIOEeHUI
3a MEPEKUBAKOIIUM CEPALEM TCILIOKPOBHBIX,
W3y4YeHHS BIUSHUE MYPaBbHUHOW KHCIOTHl Ha
MBIIIEUYHYIO CUCTEMY, H3YUEHHUS X0Aa COCY10-
pacIIupsIOMMUX BOJIOKOH B Ta30BOM KOHeU-
HocTH XUBOTHBEIX. Konnnextus @.E. Typ noku-
Hyn B 1912 1., nepeitas npodeccopom B XKen-
CKHMH Me1arornuecKui HHCTUTYT.

CosmecTtHO ¢ ®.B. OBCIHHUKOBBIM H
LITAaTHBIMHU COTPYJHHUKAMHU 1aOOpaTOPHUH B HEH
MPOBOJMIIN UCCIEA0BAaHUSA U MPEICTABUTEIHN
Ipyrux yupexaenuii: npodeccop C.1. Hupres
n3 Kuesckoro ynusepcurera, akageMuk A.O.
Kosanesckuii, mpodeccopa C.U. MeTans-
HUKOB, B.A. ®aycek, ctynentsl A. Uctomus,
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B. Jlebenes u np. BonsmuHCTBO U3 HUX
paborano B naboparopuu HaJ COOCTBEHHBIMH
TEMaMH, 4YTO HANUJIO OTpa)X€HHE B OTUETAX
AxanemMuu.

C xonunnoit ®@.B. OBcaHHuUKOBa 29 Mas
1906 r. Ha mocTy AupekTtopa PU3HOIOTHU-
4ecKoi 1abopaTropuu ero BpeMeHHO 3aMEH I
O0oranuk, akagemuk MBan [lappenTpeBuu
boponus.

B centsa6pe 1907 r. akagemuku A.C.Da-
MuHubiH, B.B 3anenckuit, W.II. boponus,
H.B. HaconoB nopanu B ®MO pa3zBépHyTOE
npencrtaBinenue o paborax W.II. IlaBrnoBa k
ero 0aJIOTUPOBAHUIO B OpJAHMHAPHBIE aKaje-
MuKHU. MIBaH IleTpoBUY NpHUHSN 3TO MpeIio-
JKEHHE MOCJIe JOJTUX pa3ayMuil U KojieOaHui.
Kak mo3zxe nucan JI.A. OpOGenu, oH 4yBCTBO-
Baj, YTO «BCTYNHUB B PAABl aKaJeMHKOB Ha
00IMX OCHOBAHMAX, OH 3aXHUBO MOXOPOHUT
ce0s 1 CBOM Hay4YHbIE MEPCHEKTUBBI». A AeJ0
B ToM, 4T0 B 1904 r. IBan IleTpoBuY Hauan
HOBBIH IIMKJI UCCIE€AO0BAHUN — U3YUEHHUE BO3-
HUKHOBEHUS U MEXaHU3MOB YCIOBHBIX ped-
JIEKCOB, 3aBEPILIMBIIMIICS co3aaHueM QuU3no0-
JIOTHH BBICIIEH HEPBHOH nesTenbHOCTH. Pabo-
TBHI COTPYAHUKOB U npakTukanToB M.II. IlaB-
JI0Ba MPOBOJMIIUCH 32 PEIKUM HCKIIOUYEHHEM
CTPOTO IO €ro UAESIM U IJIaHYy, KaXXJ10¥ TeMoH
OH pPYKOBOAMJI JINUHO U oBceaHeBHO. M.I1. TTaB-
JIOB oIacalicsi, YTo Npuxoj B AKageMHIO PE3KO
U3MEHUT CTHJIb €r0o 3KCIEePUMEHTAIbHOU
pabotsl. 1 gexabpsa 1907 r. U.I1. [1aBnoB Obix
n30paH AEHCTBUTEIBHBIM WICHOM AKaJeMUH.
OmnaceHus B OTHOIIEHUH U3MEHEHUS ¢ U30pa-
HHUEM CTHJIS ero paboThl HE MOATBEPAUIIUCE.
JlabopaTopus Takxe mpeBpaTuiiach B emé
onHY 0a3y MO U3YYEHHIO PU3HOIOTUH 0O0Jb-
X MOJyIIapui Mo3ra.

C U.II. [laBnoBBIM mpULIIO OONBIIOE
YHCJIO0 CIEeUUATUCTOB, MOJHOCTHIO OOHO-
BUBIIMX HAay4YHYIO HalpaBJIEHHOCTbH jJabopa-
topuu. [Ipuxony mpenmecTBOBalu MeEpeEro-
Bopsl ¢ ®MO, npeaMeTOM KOTOPBIX SBHIIOCH
ycnoBue MBana IleTpoBuua — BBIIIIAYMBATH
€ro akaJeMHUYECKyI0 CTaBKYy HE €My, a IO-
MomHuky I.II. 3eneHomy.
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I'eopruii [laBnoBuu 3enensii (1878—1951).
Ilocne oxonuanus KueBckoro yHuBepcurera
(1901) paboran B KIMHUKAX U Ja00paTOPHUAX
IMTapuxa, Kuesa, IlerepOypra. B 1905 r.
npakTukanToM npumen B UOM k U.II. I1as-
JIOBY M BCIO HOCJIEAYIOUIYIO KHU3Hb MOCBITHII
M3y4YeHHI0 (QU3MOJOTUH BBHICIIEH HEPBHOMU
gesiTenbHOCTH. M mpoBeneHo Oonpiioe
yuciio paboT, cpeau KOTOPBIX HHTEpeEcC
NpEeNCTaBIsAOT MCCIEJOBAHUS NMOBENEHHUS
OecronymapHbIX cobak. ITu paboTHI BliepBbIE
BBINOJHEHBl C MCIOJb30BAaHUEM KHHOCBHE-
MOYHOH anmapaTypbl, OTKPBIB TEM CaMbIM U
HOBOE HalpaBIEHUE — HAYYHO-UCCIENO-
BaTeIbCKON KMHeMaTorpaduu.

B pa3zpaboTky BonpocoB BbICIIEH HEPBHOM
JNEeSTENbHOCTH, MEXAaHU3MOB BHYTPEHHETO
TOPMOXEHUSA, KOTOPbIE 3aHUMAIU TOTAA
W.I1. ITaBnoBa, 3HAYMTENbHBIM BKJIaJl BHECIH
B OCHOBHOM paboTaBmue B nabopaTopuu
MHorovyuciaeHusie npakTukautel — ®.C. I'poc-
cman, H.U. Jlemopckuii, C.1. [loTexuHn,
9.J1. T'opn, A.A. CaBuu, H.II. IloHu3oBckui,
A .M. IlaBnoBa, C.C. Bupcananze, E.H. Ko-
JIECHUKOBA U MH. Jp.

B 1912 r. crapmum ¢usuosorom nadopa-
Topuu ObIT HazHaueH Bnagumup BacunbeBuu
CaBuu (1874-1936). B 1893 1. on mocTynui B
BMA, ¢ 1900 r. nauan pabory B UDMe,
3allUTHI JOKTOPCKYIO AuccepTtanupo «Otne-
JIeHNe KUIIeYyHoro coka». OH OB OJHUM H3
Hanbonee cnocoOHBIX yuenukos U.II. IlaB-
noBa. C camoro Hauana B.B. CaBuu cBs3bI-
BaJ CBOIO TBOPUYECKYIO AESITEIBHOCTD C UJIESA-
mu W.I1. [TaBnoBa, U3-3a 4ero 3aciiyXui cpe-
JIM KOJUIET IPO3BHUILE «CTAPUIMHBI TaBIOBCKOHN
mkoJbl». B Teuenne muorux netr B.B. CaBuu
O0b11 pegakTopoMm «Pycckoro ¢usmonoru-
YECKOTO XXypHajay.

B 1913 r. na mecto @.E. Typa N.II. I1aB-
JIOB MPUTIIACHII CTIEUAINCTA HEOOBIYHOM s
¢usuosoruu Toi nopsl kBanudukanuu Cepres
CrenanoBuya YaxoTruHa — m3obperarens
MHUKPOMaHUNYJISTOpAa U MeTOaa YyiabTpaduo-
JIETOBOT'O MUKPOYKOJIA JIJIsI BHYTPUKIETOYHBIX
MaHHNyasnui. [Ipurnamenue onpenensyioch
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MpeXJe BCEro TeM, 4To B 3To Bpems M.II. I1aB-
J0Ba 0COOEHHO MHTEpPECOBajla BO3MOXHOCTD
00pa3oBaHUs YCIOBHBIX pe(IEKCOB y OIHO-
Ki1eTo4yHbIX. Pemuts 3ToT Bonpoc M.II. IlaB-
JIOB HaMepeBaJcs MOCPEACTBOM ILUTOJIO-
THYECKUX METOJOB, KOTOPBIMU KakK pa3 B
coBepmeHncTBe Biaanen C.C. Yaxotun. K
coxalleHuto, npu xu3uu MBana IletpoBuua
BOIIPOC pa3peuIeHUs HE MOTYyUYHII.

B JlaGopaTopuu BEIIOJHSIH CBOU PaOOTHI
U MHOTOYHMCIEHHBIE NPAKTUKAHTBI-COUC-
KaTesnu, paboTaBmue MO MaBJIOBCKON Tema-
THKE B Pa3HBIX MecTax. YHCIo UX ¢ KakIbIM
rogoM Bo3pactano. Cuibl IpakTUKAHTOB, KakK
3TO OBLIO MPUHATO, COCPENOTAYMBaIUCh Ha
peteHnu oxHoM npodiemsl. Hanpumep, B 1912 1.
B naboparopuu paboranu 3.JI. T'opn, H.U.
Jlenopckuii, A.M. IlaBnosa, H.II. Ilonu-
3oBckuii, C.U. [loTexuH, n3yuaBmue Mexa-
HU3MBI BHYTPEHHEr0 TopMoxeHus, B.A. Jle-
munoB, A.A. Cauu, A.1. CmupHOB u 1p.

Bo Bpems nepBoit MUPOBOH M rpaXJaHCKOU
BOHHBI pabora nmabopaTopuu pe3Ko COKpa-
THJIACh, B T€YECHUE NEPBBIX JIET NPaKTH-
KaHTOB-Hccleo0BaTeneil He 6110 BoOOLIE, B
1916-1917 rr. 6pno nums Tpu. lltaTHBIR
corpynuuk I.Il. 3enensii Obl1 mMpu3BaH B
apmuto kak Bpad. C 1921 r. B ®usunono-
rudeckoil nmaboparopuu Ha MeHIeeeBCKOH
JUHUU CTaJd PEryJsipHO NPOXOAUTH 3HAMe-
HUTBIE «MaBJIOBCKHE CpeAbl». DTo Oblia
cBoeoOpa3Has popma HayuyHBIX cobece-
JOBAaHHUH — «KOJJIEKTUBHOTO TyMaHHUsI», KaK UX
Ha3beiBan MBan IleTpoBuu.

HanpHeiimyro cyas0y naboparopuu uzme-
HUWJIO TPaHAMO3HOE HABOJAHEHHUE, NPOUCIIE -
mee B Jlenunrpane 23 centsabpsa 1924 r. 06
ypOBHE BOJBI B BeIIIeAIeH u3 6eperos Heswl,
CBUJETEJIbCTBYET MpaMoOpHas Tabluuka Ha
¢dacane 3nanus C.-IlerepOyprckoro Hay4Horo
uentpa PAH na YHuBepcurerckoir Hab. 5,y
MEMIEeX0AHOT0 epexoaa, HAMPOTUB NaMIATHUKA
M.B. JlomonocoBy. K cepenune nus ¢pusuo-
norudyeckas nabopatopus Oblia 3aTOIIEHA
MTOJIHOCTBIO.

OT HaBOJHEHHUS 3HAYUTEIBHO NOCTPAAATIO0
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Hay4yHOe 000pynOBaHUeE, O] yIPo30i rudbenu
O0Ka3aJuCh 3KCIEPUMEHTAIbHBIE )KUBOTHBIE.
Bo3Hukimue B pe3ynbTare HaBOJHEHHS Oex-
CTBHS Ha JOJTUH CPOK OCTaHOBUIU pabory
nabopatopuu. B cBsA3M ¢ 3TUM MOSABUIIOCH
ele OJHO PEUIUTEIBHOE M 3MOIMOHAIBHOE
ob6pamenue U.II. [laBnoBa K pyKOBOICTBY
AkajgeMHHu HaykK c mpock0oil o mepeBoje
nabopaTopuu B JIpyroe COOTBETCTBYIOIIEE
MOMEUIECHHE.

ObOpameHnue Bo3bIMeno aeictBue. Jla-
Oopatopuu Oblia mpegocTaBlieHA YacTh
ApPXUTEKTYPHO MPEBOCXOAHOTIO B IPEKPACHOM
cocTostHUM 1oMa Ha Ty4dkoBoil HabepexxHOH 2
(apiHe Ha0. MakapoBa, 6). OTo 37aHue OBLIO
noctpoero B 1901 r. K.K. TapacoBeim amns
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I'maBHOTO ynpaBieHHs HEOKIaJTHBIX COOPOB.
HaxoauBmuiics B 3nanuu myseit Tomctoro
nepeBenu B MockBy. OcBoboauBIIuecs Ha
MEepBOM 3TaXkKe MOMEN[eHUS OBLIN TepeaHbl
¢dbusuonoram. B ciegyromnem rogy UM oTAalH
u OOJBIIOW ABYXCBETHBIH 3all HA BTOPOM
JTaxe.

5 nexalps mpOILIOTo rojia UCIOIHIIOCH
85 net co gHs npuHsatua [loctaHoBiIeHUS
O6mero cobpanust AH CCCP 06 opranuzanuu
B Jlenunrpage ®uU3no10ru4ecKoro HHCTUTyTa
AH. Tax Bommorunach B xu3Hb uues W.II.
[TaBnoBa o npeobpa3zoBanuu ocHoBaHHOH @.B.
OBCSIHHHKOBEIM B 1864 1. ®u3nosorndeckom
nabopatopuu AH B MONHOIEHHOE HaydyHOE
yupexxaeHHUe.

63



MouiexyJisipHast (pU3M0JI0THSI 3PUTEIBHOI0 IMTMEHTA

POIOIICHHA

M.A. OcTpoBcknit

Huemumym b6uoxumuuecxou guszuxu um. H.M. Dmanysns PAH, Mocksa; ostrovsky@sky.chph.ras.ru

3pUTENbHBIN MTUTMEHT POJIOTICUH — TUITUYHBIH
MpeACTaBUTENh CEMECTBa MEMOpPAaHHBIX CBeE-
TOYYBCTBUTEJIBbHBIX PETHHAIBCOAEPKANIIX
6enkoB. K aToMy cemeiicTBy OTHOCSATCS Tak-
K€ CEHCOpPHBIE POJOTICUHBI, TAJIOPOJOTICUH U
O0akTepuopogoNcHH TadoHIbHBIX apxebak-
Tepuit. Bce aTn 6enku UMEIOT CXOAHYIO CTPYK-
Typy u Tonorpadui B MeMOpaHe.
IBoJonus. PetnHans-coaepxaniie Oeimku —
OJIHU M3 CaMBbIX JIPEBHUX OENKOB OMocQepshl.
BakTepuopoaoncuH, OTHOCAIMICS K PONOI-
cuHaMm |-To THHa W OTBETCTBEHHBIH 3a 0e3-
KUCIOpOoaAHbIH (oTocuHTe3 (PoTOIHEPreTH-
YeCKUH Mpolecc), BOBHUK B KJIETKaX-MpOKa-
pHOTax OKOJIO 3.5 MJIpA. IeT Ha3ad. 3pUTEIb-
HBII MUTMEHT POJOIICUH, OTHOCSAIIUMICS K PO-
norncuHaM 2-1o Tuna (G-0eI10KCBI3BIBAIOIHI
penenTop) U OTBETCTBEHHBIH 3a QoTope-
nenuuo (hoTouHbOpMaMOHHBIN MpoIecc),
MOSIBUJICS B KJIETKAaX-3yKapuoTax MHOTOKJIe-
TOYHBIX OPTAaHU3MOB OKOJIO | MIpA. IEeT Ha-
3an1. Oxoso 600 MurH. eT Ha3azd, ¢ KOTOPBIX
Ha4YMHAETCS IBOJIOIMUOHHOE JIPEBO )KUBOTHOTO
apcTBa, 3pUTEIbHBIA POJOTICHH CTAHOBUTCS
CBETOYYBCTBHUTEJIHHBIM O€TKOM B CAaMBIX MPH-
MHTHUBHBIX OTOPENENTOPHBIX CTPYKTYpax, a
¢ mepuoaa KaMOpuiickoro B3psiBa (oxomo 540
MIIH. J€T Ha3ajJ) CoXpaHsIeTcsd Kak peIler-
TOPHBIN OENIOK B 3pUTEIBHBIX KJIIETKaX pa3HO-
00pa3zHEeWIuX MO CTPYKTYpe OpraHax 3peHUs
0€CT03BOHOYHBIX U TO3BOHOYHBIX )KUBOTHBIX.
Ctpykrtypa. PomoncuH ctan nepBbBIM MEM-
OpaHHBIM OEJIKOM >XHBOTHOTO NMPOUCXOXK-
JIeHus, AByXMepHas U TpEXMEpHas CTPYKTypa
KoToporo Ob1nu ompeneneHsl. Kak u B pogor-
cuHax 1-ro Tumna (0aKTEepHOPOAOTICHH), B HEM
MOYHO BBIJCTHTH TUAPO(GOOHBIH BHYTpU-
MeMOpaHHBIN (TpaHCMeMOpaHHBIN) JOMEH,
00pa3oBaHHBIA CEMBIO O -CIUPATbHBIMH «TS-
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XKaMu», COOpaHHBIMHU B ITyYOK U MepeceKaro-
muMua QOTOpEerenToOpHyI0 MeMOpaHy, U JBa
ruapOoQUIBHBIX, PACTONOXKEHHBIX MO 00¢€
CTOPOHBI MEMOpAHBI — UTOIJIA3MATHIECKUH
U BHYTPUAUCKOBBIM. 3pUTENbHBIA MUTMEHT
pOJOTICHH siBisieTcs KiaccudeckuM G-0enok-
CBs3BIBaOIKUM pernentopoM. CTpoeHne 00-
mupHOTOo Kiacca G-0eTOKCBA3ZBIBAIONIUX
peuenTopoB NOJ00HO CTPYKTYpE POAOTICHHA.

HaubGoyiee kOHCEpBAaTUBHBIM JOMEHOM
peTHHAIbCOAEPKAMUX OCIKOB SBISIETCS
XpoMOQOpHBII EeHTp OEIKOBOM YacTH MoJie-
KyJbl (OTICHHA), B KOTOPOM HaxXOAMTCS KOBa-
JIEHTHO CBs3aHHas ¢ OenKoM XpomodopHas
rpynmna — B ciy4ae 0aKTepuopoI0TICHHA MMOJI-
HOCTBIO — MpaHC-pETUHATb, B CIIydae 3pUTEIb-
Horo ponornicuHa 11-yuc-pernnans. Mcnonas3ys
METOJBl MOJICKYJISIPHON NUHAMUKHU, HAMHU
Obl1a MPOAEMOHCTPUPOBAHA B3aUMHAS IO~
cTpoiika» 11-yuc-petuHans kak xpomodopa
Y KaK JINraHda-aHTaroHucTa (inverse agonist)
u ero Oimxaimero 6eJIKOBOTO OKPY’KEHHUS B
XpoMOo(GOpPCBA3BIBAIOIIEM I[[EHTPE ONCHHA.
Takass «mojcTpoiika» MEPEBOJUT MOJIEKYIY
ponorncuHa (XpoMO(OPHBIH IIEHTP) B COCTOS-
HHUE MOBBINIEHHOW TOTOBHOCTH JJISI MOTIO-
NICHUS KBAHTA CBETA U CTAOUIIM3UPYET POJOTI-
cuH Kak G-0CJIIOKCBA3BIBAIOMIUN PEIEIITOP
(muTOMIa3MaTHIECKUA JOMEH) B €r0 TeM-
HOBOM, ()U3UOJIOTHYECKU HEAKTUBHOM COCTOSI-
HUHU. P Myranuid B XpoMO(pOpPHOM LEHTPE
OTICMHA MPUBOASAT K HECTIOCOOHOCTH POJOI-
CHHA MOJJepKUBATh TeMHOBOE, GU3MOIOTH-
YeCKM HEaKTUBHOE COCTOSHHE UIU K Hapy-
NIEHUIO €T0 CIOCOOHOCTH K percHepaluu.
CrnencTBreM 3TOTO CTAHOBSTCA ONpeaeNEH-
HBIE JIeTeHEepaTHBHBIE 3a00JIeBaHUS CETYATKH.

Mouexyasipuas ¢usunosiorus pojgoncuHa. B
MexaHu3Max Goropeneniuu MoJIeKysa poaor-
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CHHa BBIIOJIHSAET HECKOJIBKO (PU3HOIOTHIECKIX
¢ynkuuii. OHM ompenensiioTcss B OCHOBHOM
XpoMopopHOH Tpynnoii u e€ cnenuPpUuIEeCcKuM
B3aMMOJEHCTBUEM C ONMKaimuM OeTKOBBIM
OKpyXeHueM. Bo-nmepBbIX, 3T0 QyHKIHSA
CMEKTPajJbHON HACTPOUKU 3PUTEIbHBIX IUT-
MEHTOB. 3pHUTEIbHBIE TUTMEHTHI CIIOCOOHBI
MOTI0WATh CBET OT YJIbTPa(UOIETOBOU 110
KpacHO# obOnactu cnektpa — oT 360 mo 620
HM. CriekTpanbHas HacTpoiika obecreunBaeT
BO3MOHOCTb IBETOBOCIPUATHUS. BO-BTOPHIX,
9TO QYHKIUSA HHUIMALNHI 3PUTEIHHOTO aKTa —
npouecca GoToTpaHcAyKIUU. B-TpeTpux, 310
(GyHKIUS TUTraHaa-aHTOroHucTa (inverse ago-
nist) xpomodopuoit rpynnsl — 11-yuc-peru-
Haiusi B poponcuHe Kak G-0eloKCBsI3BIBAIO-
meM penenrope. Ilocae nornoumenus ceeTa u
¢dorouzomepuszauuu 11-yuc-peTunans Tenepsb
y&Ke HOJTHOCTbIO-MpPaHC-PEeTUHAND HA CPaBHH-
TEJNBHO JIOJTOXHBYIIEH cTanuu ¢oTonmusa
MeTapogoncuHa Il cTaHOBUTCS MOIIHBIM
JUTaHAOM-arOHUCTOM, MOAIEePKUBAs POJIOII-
CHH B (M3UOJOTHUYECKH AKTUBHOM COCTOSIHUH,
KOTJla OH CHoCcOOEeH CBA3BIBATH M AKTUBH-
poBars G-0enok TpaHcayuuH. B pesynbrare,
B YCIOBHUIX TEMHOBOH ajanTanuy obecneyn-
BaeTCs MOJaBJIEHHE TEMHOBOTO «IIyMa»
(B3anMoeicTBHE POJOIICHHA TPAHCAYIINHOM,
NPaKTHYECKU, HEBO3MOXHO) U 3(pEeKTUBHBIH
3anmyck mpouecca ¢ororpaHcaykiuu. Hako-
Hell, B-4eTBEPTHIX, — 3TO MaTOreHEeTHUYeCcKas
poJib 3pHUTENBbHOTO murmMeHrta. Hapymenue
3pUTENBHOT0 LKA POAONICHHA U, KaK CIe[-
CTBHE, HAKOMJIEHUE B (HOTOPELENTOPHOMU
MeMOpaHe CBOOOJHOTO IMOJHOCTBIO-MPAHC-Pe-
THHaJS, BBICBOOOAMBIIErocs M3 ONCHHA Ha
noclieHel cTaanuu GoToaU3a, IPUBOAUT KaK
K MOTEHIMAIbHONW OMAacHOCTH (OTOMOBPEK-
JEeHUsS CEeTUYaTKU U PETHHAIBHOIO HMUTMEHT-
HOTO BIUTENUS, TAK U K ONaCHOCTH Pa3BUTHUSA
JeTeHepaTUBHBIX 3a00JeBaHUN CETUYATKHU, B
ToM umcie 6onesnu lraprapara, Bo3pacTHOH
MaKyJIsIpHOH JereHepaluu U psajga ApYTux
abuorpoduii ceTuyaTKu.

1. Cnexmpanvnas Hacmpouka 3pumenbHbLX
nuemenmos. CIeKTpanbHas HacTpoilka BO3-
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MOXHa B JIByX BpEMEHHBIX LIKajIax: JJIUTEIb-
HOW 3BOJIOIMOHHON M CPAaBHUTEIBHO KPaTKO-
CPOYHOH aanTauMoOHHON ((PU3HOTOTHUUECKOM).
DOBOJIOIIMOHHAA HACTpOHKa oOecrneynBaeTcs
cnenupuyeckuM OEIKOBBIM OKPYXEHHEM —
AMHHOKHCIOTHBIMH 3aME€HaMU BOKPYT XpOMO-
¢opHoit rpynnbsl — 11-yuc-pernnans uim 11-
yuc-aerugpopeTUHAISI B XpOMO(POPHOM IIEHT-
pe oncuHa. AnanTanuMoHHas HacTpoiika —
CE30HHAas UJIM 3aBUCSIIAS OT CBETOBOU Cpeabl
o0uTaHUsI — OCYUIECTBIsIETCS 3aMEHOH XpO-
ModopHO# rpynnsl — 11-yuc-perunans (petu-
Hanb, — aupAerua Butamuna A ) Ha 11-yuc-
JNETUAPOPETHHAND (PETHHAb, — albJIETH]]
BuTaMuHa A,) u obpatHo. [Ipumepom Takoi,
3aBUCAIIEH OT CBETOBOHM cpeabl oOUTaHUA,
HaCTPOUKHU MOXKET CIYXHUTh 3pUTEIbHBIHA
NUTMEHT ABYX NONYISIUNA GUHCKUX KPEBETOK
Mysis relicta — Mmopckoli U 03EpHOH, pa3nenus-
LIMXCS B KOHIIE JIEAHUKOBOTO Ieproa (0KoiIo
9000 met Ha3ajg), OOMTAKMUX MPU COBEP-
HIEHHO Pa3HBIX YCJIOBHIAX OCBEUIEHUS U
3aMETHO OTJHUYAKIIUXCSA IO CBETOBOH H
CHEeKTpalbHOW 4yBcTBHUTeNbHOCTH. Kak
MOKa3aHO HaMU COBMECTHO C (UHCKHMU
KOJUIETaMH, MAKCUMYMBI OTJIOLIEHHS POJOTI-
CHHAa Yy 3TUX KpeBeTOK oTiam4arTcs (530 HM
Y MOPCKOM, )KUBYIIEH IPH OTHOCUTEIBHO BbI-
COKHMX OCBEHEHHOCTIX, U 560 HM y 03EpHOH,
oburarwmed Ha Oonbmol rnydbmHEe). DTO
OTJIMYHME CBSI3aHO HE C AaMHHOKHUCIOTHBIMH
3aMeHaMHu, a, CKOpee BCEro, ¢ 3aMeHOM
pETHHANA, HAa PETHHAID,.

[IpuHUMNIHATBHO BaXXHOW SBJISETCS 3BOJIO-
HUOHHas HacTpoika. B xoxme sBomouuu B
(oTOpenenTOPHBIX KIETKAX CETYaTKH M03BO-
HOYHBIX cpopMHUpPOBaJOCh MATH KIAacCOB
3pUTENBHBIX MUTMEHTOB. DTO KJIacC Majlod-
KOBBIX MUTMEHTOB, MOMJIOMIAIOIIUX B 00J1aCTH
500 HM (pomomcuH), U YeTHIpE Kiacca KoJ-
OOUYKOBBIX: IJIMHHOBOJHOBBIE C MAKCUMYMOM
nornomenus 500-570 HM, CpeTHEBOIHOBBIE C
MakcuMyMmoM nornouieHust 480-530 HM u 1Ba
KOPOTKOBOJHOBBIX C MAaKCMMYMaMHu IOTIO-
menusa 400-470 am u 355-445 am. Uto
KacaeTcsl CHEKTPaJbHOM HACTPOWKH POJOII-
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CHHA B IajJO4YKaX, TO, BO BCIKOM ciydae, y
Ha3eMHBIX MMO3BOHOYHBIX MaKCHMYM IOTJIO-
nieHus pacnonoxeH B oonactu 500 am. Enun-
CTBEHHBIM, 10 CHX IOP HM3BECTHBIM HMCKIIO-
YEeHHEM SBJISIETCS afganTanus K KOPOTKOBOI-
HOBOU (Tonmy0o0ii) cpese MOPCKOTO OOHUTaHUS
y TI1yOO0KO HBIPSIOIIETO OYTHIIIKOHOCOTO J1EJb-
¢una (adanuHbl), Y KOTOPOTO B pe3ynbTare
3aMEHBl JByX aMHHOKHCIOTHBIX OCTAaTKOB
MaKCHMyM CIIEKTpa MOMJOLIEHUsI POAOTNICHHA
CIBUHYT B CHHIOIO oOnacth k 488 HM. Uto
KacaeTcs CIEeKTpajlbHON HAacTpOiKM K0i100U-
KOBBIX NUTMEHTOB, TO OHA TOPa3a0 pa3Hoo0-
pa3Hee, 4TO, B YaCTHOCTH, oOecreynBaer
IBETOBOCIPHUATHE Y NPUMATOB U YeJOBEKa.
OnHuM U3 HauboJiee CyIeCTBEHHBIX U3MEHE-
HUH B 9BOJIIOIIMOHHOM IIKaJie BpEMEHH SIBISCT-
Csl COABUI CIEKTPa MOTJIOUIEHUS KOPOTKO-
BOJIHOBOT'O IUTMEHTA U3 YIbTPa(UOIETOBON B
($10IeTOBO-CHHIO 00J1aCTh BUAMMOTO CIIEKT-
pa, KOTOpbIH oOecrneyuBaeTcsi BCETO OAHOM
AMUHOKHUCIIOTHOW 3aMEHOW B XpPOMO(QOPHOM
nentpe. CrnexrpajabHas HacCTpOWKa JJIMHHO-
BOJIHOBBIX KOJIOOYKOBBIX IUTMEHTOB TpelyeT
HECKOJbKHX aMHUHOKHCIOTHBIX 3aMEH B XpO-
ModopaoMm nentpe. OTHUMHU U3 TAKUX 3aMEH
SABJISETCS MOSABJICHUE AHWOHCBA3BIBAIOUINX
HeHTpoB. Kak HaMM 1 pA10M IPYTHX aBTOPOB
ObII0 MOKa3aHO, pedb UIET O XJIOPCBA3bI-
BaIOUIMX aMUHOKHCJIOTHBIX OCTATKaX B «Kpac-
HBIX» KOJIOOYKaX PEeNnTHINH, ITHUI U MIIEKOIIH-
tTaromux. Ha n301upoBaHHOM ceTyaTKe 30J10-
TOW pBIOKM HaMu ObLIO TOKa3aHO, YTO yJalie-
HHE MOHOB XJIOpPa HE TOJBKO CMEI[aeT MaKCH-
MYM CIIEKTPa MOTIOMEHHUS JIMHHOBOJIHOBOTO
nurMeHTa npumMepHo Ha 30 HM B KOPOTKO-
BOJIHOBYIO (3€JI€HYI0) 00JIaCTh, HO U IPUBOJIUT
K YMEHBIICHUIO MU JaXXe HCUYE3HOBEHHUIO
MO3/IHETO PELENTOPHOI0 MOTEHIIala KPaCHO-
YyBCTBUTEJILHBIX KOJIOOUYEK B OTBET Ha Kpac-
HYIO CBETOBYIO BCIIBIIIKY.

Takum oOpa3zom, OJHON U3 BaKHEHIIEH
¢usnonornyeckoi GyHKuuEH XpoMopOpHOTO
HEHTpa 3PUTEIBHOTO NUIMEHTa SBISETCS
«HACTpPOWKa» ero CHeKTpPaIbHOW YyBCTBU-
TEJIbHOCTH, YTO oOecneuynBaeT agalTalHio
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(doTopenenTopHBIX KIETOK K CBETOBOU cpeje
oOutanus U GpopMHUpOBaAaHHE MEXaHU3Ma
LBETOBOCHPUSITHUS.

2. @omoxumudeckas peakyus, UHUYUUDY-
towaa npoyecc gomompancoykyuu. ®orto-
TpaHCIYKLHS 3almyckaercsa peakuued ¢orto-
HW30MEpHU3aLUH XPOMO(POPHOU IPYIIIBI POAOTI-
cuHa ll-yuc-perunansa. CnenyeT moguepk-
HYTb, YTO XpOMO(OpPHBIH LEHTpP OENKOBOM
4acTH MOJIEKYJBl (ONCUHA) sABIsieTcsa Hanbo-
jee KOHCEPBATUBHBIM OMEHOM pETHHAaJb-
copepxamux O6enkoB. Xpomodop — mou-
HOCTBIO-mpanc-peTHHANb B cllydyae OaKTepHo-
pononcuHa U 1l-yuc-peruHanp B ciydae
3PUTEJIHLHOTO POJONCHHA — CBS3aH C OEJIIKOM
KaK KOBaJE€HTHO, TaK M B3aUMOJEHCTBYET
HEKOBAJEHTHO C OKPYXAIOINMU €T0 aMHUHO-
KUCIOTHBIMU ocTaTKaMu. PoTOU30MepU3aus
peTHHaNs B peTHHAJbCOAEpKAUUX Oenkax
copepmaTtcs B (EeMTOCEKYHIHON MIKale
BpemeHnu (1 ¢c = 107'°c) u c BBICOKHM
KBaHTOBBIM BbIxozoM (0,7-0,8 nna 6akrepuo-
pononcuHa u 0,65 nas 3pUTEIBHOrO POAOI-
cuHa). DyHKUHOHAIBHBINA CMBICH CTOJIb BBICO-
KO# CKOpPOCTH U 3 PEKTUBHOCTHU 3TOH peakuu
COCTOUT B TOM, YTOOBI SHEPTHS MOTJIOLIEHHOTO
KBaHTa cBeTa OblJIa UCMOJIB30BaHa JJI HEO0O0-
XOJUMOH peakUuu U30MEepU3alNu, a HE pac-
cesymach B BUJIE TeIlJla MM BHICBETHJIACh B
Bune ¢ayopecuennuu. CKopocts U dpPex-
TUBHOCTH peakinu Goronzommnepusannu odec-
MEeYNBAIOTCS MOUCTUHE YHUKAJIBbHBIM CTpOE-
HUEM XPOMO(OpPHOro HEHTPa U B3aMMO-
JnelicTBUEM B HEM XpOMOGOPHOH rpymmsl ¢ eé
O0eNKOBBIM OKpyXeHueM. brmaromaps stomy
B3aMMOJEHCTBUIO CKOPOCTH POTOU30MEPHU3A-
UUH XpOMOGOPHOW TPYIIBI PETHHAIBCOIEP-
XKamux OeIKOB COU3MEPHMa C TEOPETHUECKH
paccuYuTaHHONW CKOPOCThIO (OTOM3OMEpH3a-
UMM peTUHAaIs B ra3oBol ¢aze. UHbIMHU cilo-
BaMU, CKOPOCTHIO (OTOU30MEpHU3ALUHA PETH-
Hajsg B CBOOOJHOM 00BEME couzMmepuma co
CKOPOCTBIO B TECHOM OE€JIKOBOM OKPY KEHHH,
YTO MPEACTaBIAETCA YIAUBHUTEIBHBIM H
CBHJETENHCTBYET 00 MOEalbHOM B3aMMO-
neiictBuu xpomodopa ¢ ero OEJIKOBOM
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OKpYXKeHueM, CHOpMHUPOBABLIEMCS Ha CAMBIX
PaHHUX CTaIHusIX OMOJOTUYECKON IBOTIOLHH.

Kak coBceM HenaBHO HaMU M T'PYNIOH
aMEpHUKAaHCKHX aBTOPOB OBIJIO MOKa3aHO,
NMepexoa MOJIEKYJIbl 3pUTEIBHOTO MUTMEHTa
POJONCHUHA B 3IEKTPOHHO-BO30YyXKAEHHOE
COCTOsIHUE coBepliaeTcs B npenenax 75—110
¢dc, BO BpeMs KOTOPOTro, COOCTBEHHO TOBOPS,
u cosepmaerca nopopor Bokpyr C11-C12-
CBSI3U B MOJUEHOBOM nenu 11-yuc-petTunans;
a 3ateM, npumepHo kK 200 ¢c B ocHOBHOM
COCTOSIHUHM 00pa3yeTcss mepBBIH MPOMEXY-
TOYHBIH MPOAYKT GOTOMpPEBPALIEHHUS POAOTI-
cuHa — GOTOpOAONICHH, PETHHAIb B KOTOPOM
HaXOAMUTCS B HCKaAXKEHHOM, HO YK€ MOJTHOCTBIO-
mpancouonou popme. OOTOPOAOICHH MEPEXO-
OUT 3aTeM B mpejenax | 1Ic B clenyrouuu
NPOMEXYTOUHBIH NPOAYKT — OATOPOIOICHH,
B KOTOPOM 3anac&HHasi SHEPT U MOTIOMEHHOTO
KBaHTa cBeTa (35 KKal/MOIb) HCIOJB3yeTCA
J7151 KOH(OPMALIMOHHBIX [TepecTPOeK OeIKOBO
9aCTH MOJIEKYJIBI (OTICMHA) Ha MOCIEAYIOIHNX
craguax ¢oronusa.

C nmomompbio JazepHod abcopOUMOHHOM
CIIEKTPOCKOIIUH BBICOKOTO pa3peUIEHUs MBI,
COBMECTHO C JabopaTopuei peMTOCEKYHIHOH
cnekTpockonuu MHCTUTYyTa XMMHUYECKOH
¢uszukn um H.H. Ceménosa PAH, moxpo6HO
HcCIen0Ball, HUCMOJIb3Ys ABYXUMIYJIbCHYIO
CHCTEMY, KOTEPEHTHYI0O AUHAMUKY (HOTOH30-
Mepuszauun 11-yuc-perunaneBoro xpomodopa
B OblubeM pononcuHe. C mMoMOLBIO XK€
CIleHaNbHO pa3paboTaHHOW TPEXUMITYIbCHOM
(GEeMTOCEKYH/THOHU JIa3epHOU CUCTEMBI HaM
BIIEPBBIE yAaJOCh 3apEerUCTPUPOBATH CO
ctaguu (GOTOPONONCHHA CBEPXOBICTPYIO
¢dotoobpaTumyr (POTOXpPOMHYIO) peaKIUIO
ponomncuHa. DTOT Pe3yabTaT MO3BOJSET
paccMaTpuBaTh 3pUTEIbHBIA MUTMEHT POAOT-
CHH KaK BO3MOXHBIH NpooOpa3 cBepXOBICT-
pPOro MOJEKYIIpHOTO (OoTONMEepeKIoYaTeNs.

3. Qusuonoeuvecku aKmusHoe coOCMOAHUU
poooncuna. DomouHOYYuposanuoe usmMeHenue
Konpopmayuu oncuna u e3aumooevicmesue ¢ G-
berkom mpaucoyyunom. Mojekyiia pogorncuHa
COCTOMT M3 IUTONIAa3MaTHYECKOT0, TPaHC-
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MEeMOpPaHHOT'O0 M BHYTPHIUCKOBOTO (3KCTpa-
KJIETOYHOTO) A0oMeHOB. DoTon3oMepHu3anus
xpomodopa 11-yuc-perunans B TpaHcMeMO-
paHHOM JOMEHE HHUIIMHUPYET MOCIEJ0BATENb-
HOCTHh KOH()OPMALMOHHBIX MEPECTPOEK BO
Bcell OeIKoBON yacTu MOJIeKyJbl. B xome aTux
nepecTpoeKk B TpaHCMEMOpPaHHOM JOMEHE
poIoINcrUHa MPOUCXOAUT AENPOTOHUPOBAHHE
uddoBa ocHOBaHUSA— KOBAJECHTHOUW CBA3U
MOJHOCTBIO-MPAHC-PETUHANS ¢ OETKOM, 3aTeM
B3aumHoe cMmenienue VI, V u IIl TpancMem0-
PaHHBIX «TsKeil». B pesynbraTe 3TOTO B IUTO-
ni1a3MaTH4YeCKOM JoMeHe GopMuUpYyeETCs
«IeNb», B KOTOPYIO «BXOAUT» C-monumnen-
TUAHBIA KOoHen O-cyObeanmHuunbl G-6enka
TpaHcAyUuHHa. boABIIMM TOCTHXKEHUEM TOC-
JIETHETO BPEMEHH CTajJ0 ONHCAHUE KPUCTAJI-
JUYECKON CTPYKTYpBI METapOojoNCHHA I1. ]03
aToit pabore ¢ paspemenuem 3.0A u 2.85A
npeacTaBlIeHbl TPEXMEPHBIE CTPYKTYPHI
camoro metapojoncuHa Il u B koMmmiuekce c
C-KOHIIEBBIM (QparMeHTOM O -CyObeIUHHULIBI
TpaHCOYILIMHA.

Takum oOGpa3om, KiIO4YeBas cTagus B Me-
xaHu3Me pOTOTpaHCAYKIMU — KapTHUHA CBSA-
3BIBaHHS ¢ PU3HOIOTHYECKN aKTUBUPOBAHHBIM
pononcuHoM (Ha ctaguu MeTapononcuna II)
TPAaHCAYLIMHA U €ro MOCHeAYIoasi aKTUBALUA
cTaHOBUTCS BCE& Ooyee AcHOW. SIcHOCTH 3Ta
JOCTUTaeTCs] IPUMEHEHUEM BCEro pa3Ho00-
pa3us METOJOB HCCIEOBAaHUS CTPYKTYpPHI U
¢yHKOHM MeMOpaHHBIX OEIKOB, B TOM YHCIE
Metona JIIP-cnexTpockonuu B cOUETaHUH CO
CIUHOBBIMU METKaMH, KOBaJICHTHO CBSI3aHHBIE
¢ SH-rpynnamMu LUCTEHMHOBBIX aMUHOKHC-
JOTHBIX OCTAaTKoB pojaoncuHa. Mcmons3ys
3TOT METOJ, HaMH B cepeauHe 80-x romos
BIIEpBBIE OBLIO 3apETUCTPUPOBAHO MHAYIIHU-
POBaHHOE BUAMMBIM CBETOM YBEIHYEHUE
KOH(QOPMAaLMOHHON MOABMXHOCTH IIUTOIIIA3-
MaTHYECKHX METENb IPH NEPEXOAE POJIOIICUHA
B MeTapogoncuH Il u ymeHblUIeHUHU 3TON MO~
BIDKHOCTH IpU (OTOIEPEX0Ae METAPOJOTICHHA
IT B cMech NpoOaYyKTOB, BKJIIO4Yas pOJOINCUH H
Mmetapogoncun III. TemHoBas perenepauus
ponomncuHa — Bo3Bpaienue 11-yuc-petunans
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B XpOMO(}OpHBIA HEHTP ONCHHA — HIPUBOJUT K
BOCCTAaHOBJIEHHWIO TEMHOBOTO KOH(popMa-
UOHHOI'0 COCTOSHUS OTICUHA M BO3BPAILEHHUIO
CIIOCOOHOCTH PETeHEPUPOBAHHOTO POJOTICHHA
K (OTOMHAYLHPOBAHHOMY KOH(pOPMAaTMOHHOMY
OTBETY.

[ToHnMaHue MOJIEKYJISIPHOTO MEXaHU3Ma
cBs3bIBaHUS U akTuBanuu G-6enka G-0eyok-
CBS3BIBAIOIIUM PEUENTOPOM Ha HNpUMEpE
poloIicuHa UMEEeT NPUHIUIIHAIBHOE 3HaUCHUE
OISl TOHMMaHUU MEXaHHU3MOB paboTH 00-
mupHoro kinacca G-0eJ0KCBI3BIBAIOMINX
PELEenTOpPOB U MOMCKA HAa 3TOH OCHOBE HOBBIX
JIEKapCTBEHHBIX CPEACTB.

4. Ilocnedunsa cmaous ¢omoausa pooon-
CUHA: pa3pbi8 KOBANEHMHOU C8:3U NOTHOCHbIO-
mpanc pemunans ¢ oenxom (oncurom). C80600-
Hblll ONCUH, deceHcumuzayus pomopeyen-
mMopHOU KiemKu u ceemosas aoanmayus. Ha
nocyjeaHe craguu GoToNHM3a POJONCHUHA
NPOMCXOAUT THUAPOIHU3 KOBAJEHTHOU CBs3HU
MuddoBa ocHOBaHUS U BHICBOOOXKACHHE
CBOOOJHOTO MOJHOCTBIO-MPAHC-PETHHAIIA.

a) Ilpu obecuBeunBaHUU 3HAYUTEIHHOTO
KOJIMYECTBAa POAOICHHA B HapyXHOM Cer-
MeHTEe (OTOPEUENTOPHON KIETKH HaKal-
JMUBaeT CBOOOAHBIN (HE COAEPIKAIIETO XPOMO-
¢dopa) amo-6enok — oncuH. Kak BBISICHUIIOCH,
CcBOOOJHBIN ONCHH Takke obyiagaeT crnocoo-
HOCTBIO CBSI3bIBAaTh M aKTUBUPOBATH TPAHC-
OyUHuH, ogHaKko 3¢ pexTuBHOCCTH ero Kak G-
0eNMOKCBA3BIBAIOIETO peLenTopa KpaiHe
HU3Ka — 0K0J0 10° 10 OTHOLIEHHIO K METapO-
noncuny II.

WupIMH clIOBaMH, CBOOOJHBIN OIICHH CIIO-
co0eH ¢ upe3BBIYAHO HU3KOH 3PdeKTusn-
HOCTBIO BO30yXJaTh Kackajg (GoToTpaHCHYK-
UM, YTO U CO3JaET B KJIETKE T. H. «IKBHUBA-
JEeHTHBIH (OHOBOW CBET», CYIIECTBOBAHUE
KOTOPOTO OBLIO MPEANONOXKEHO ellé B Hayale
30-x rogoB Craitncom u Kpaydopaom. Takas
cBepxciabas mHHULOMAaNMUs Hpoiecca GoTo-
TPaHCAYKIUHU JAECEHCUTHUZUPYET MANOUYKY
(«?KBHUBaNEHTHBIH (POHOBOM CBET») U CIIYXKHUT
Ba)KHBIM 3B€HOM B MOJIEKYJISIPHOM MEXaHU3ME
cBeToBOM ajgantauuu. [locnexytomas xe pe-
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reHepanus 3pUTeIbHOr0 NUTMEHTa (B TeM-
HOBOM poaoncuHe xpomodop 11-yuc-pertu-
Halb, KaK TOBOPHUJIOCH, SIBISETCS MOIIHBIM
JIUTaHI0M-aHTarOHUCTOM) IPUBOJUT K UCYE3-
HOBEHUIO «3KBHBAJIEHTHOTO ()OHOBOTO CBETa»
U CIIY’)KHT HE MEHEe BaXXHbIM 3BEHOM B MoJie-
KyJApHOM MeXaHW3Me TEMHOBOW aJanTalyy.
6) CBOOOAHBIH MOJHOCTHIO-TPAHC-PETH-
HaJIb ¥ OITACHOCThH CBETOBOTO MOBPEXKACHUS U
JereHepaTUBHBIX 3a00J1€BaHUN CETYATKH TI1a-
3a. CBeT, 1efCTBYsI Ha POAOICHH, HE TOJBKO
3amyckaeT npouecc GOTOTpaHCAYKLUHUH, HO U
crocobeH, 6imarogaps oOpa3oBaHUIO POTOTOK-
CHUYHBIX PETHHAJILCOAECPKAIMUX MPOIYKTOB,
BBI3BaTh MOBPEXKACHHUE KIETKU U €€ rudens.
OT10, Tak Ha3bIBa€MBbIil, (OTOOHOIOTHUECKUH
napagokc 3penus. llpu ¢pusnomornyeckux
YCIOBUSAX HAKOIJIEHUS CBOOOAHOTO peTHHATSA
B Hapy>XHOM CErMEHTE 3PUTEIbHON KIETKH
WU HE TMPOUCXOAUT, WIJIH SBISIETCS KPaTKO-
BpEMEHHBIM. DTO o0ecmeuynBamT ABa ¢ep-
MeHTa — petuHolaeruaporenaza (RDHS8) u
AT®-3aBucuMBIi MeMOpaHHBIH MEPEHOCUUK
(ABCR4). OnHako mpu 3KcTpeMallbHBIX
CBETOBBIX 3aCBETKAaX WJIM PH AeeKTax 3TUX
(hepMeHTOB mpaHc-peTUHAINIb, a TaKXe Hpo-
OYKTBl €ro mpeBpameHuss MOTyT Hakalm-
nuBaThcs. Takoe HakomiIeHHWEe MPUBOAUT K
MOTEHIUAIBHON OMAaCHOCTH (POTONOBPEKACHUS
CEeTYaTKH M PETHHAJIBHOTO NUTMEHTHOTO 31U~
TEJIHS U K OMAacHOCTH YCYTyOJieHUs nercHe-
paTUBHBIX 3a00JIeBaHUN CETYATKH.
CorjnacHo HallUM JaHHBIM, MPAHC-PETH-
HaJIb U IPOJAYKTHl €ro MpeBpalleHHs, BHICTY-
masi B KauecTBe QPOTOCEHCUOUIN3ATOPOB,
CIOoCOOHBI MOBPEAUTh KAaK HCKYCCTBEHHBIE
MeMOpaHBl, TaK U caM POJOICHH B ¢GoTope-
uentopHoit memOpane. [IpoaykTsl mpeBpa-
LIEHUS MPpaHCc-PETHHATIS COAEPKATCSA B JIUIIO-
(yCUMHOBBIX TpaHyjax, HHTEHCUBHO HaKall-
JUBAIOIINXCS C BO3PACTOM U, 0COOEHHO, NMPH
JereHepaTUBHBIX 3a00JIeBaHUAX CETYATKU B
KJIETKaX PEeTHHaJIbHOTO NUTMEHTHOTO 3MH-
tenusi. Kak Mbl BriepBbIe TOKa3anu, tunogyc-
LUHOBBIE TPAaHYJbl CIIOCOOHBI IPU JEHCTBUHU
BUIMMOTO CBE€Ta FeHEpPUPOBATh CBOOOJHBIE
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M.A. OcTpoBckuii

panukaisl (aKTUBHBIE GOPMBI KHUCITIOPOJA), T.€.
00s1agaoT POTOTOKCHUYHOCTHIO. MICTOUHUKOM
3TUX pagMKaJOB SIBISIOTCA PETHHOHIBI —
NPOAYKTHl NpEBpalleHUs] mpaHc-peTUuHAIS.
[Ipu neiicTBUM cBeTa, MPH CTAPEHUH H TNPH
MaTOJOTUAX PETUHOUIHBIE TPOAYKTHI, KAK MBI
HEJaBHO MOKa3alu, MpeTeprneBarT U3MEHe-
HUs (OKUCIIEHUE), YTO, BEPOATHO, YCHINBAET
UX TOKCHUYHOCTb. OTHU NMPOAYKTHl B COCTaBE
TUN0(YyCUMHOBBIX TPaHys 00J1aJal0T J0BOJIBHO
CUJIBHOH (uiyopecueHIIueH, YTO JIEKHUT B OCHO-
BE HOBOI'O HEMHBA3MBHOTO JUATrHOCTUYECKOTO
MeTola — MeToJa ayTO(PIyOopecueHUN Ia3-
HoTO AHa. [TockonbKy HakomIeHNE TUNOQYCLIH-
HOBBIX TPaHyJl pacCMaTpUBAETCSl KaK Ba)KHBIN
(dakTOp CTapeHUs U MATOJOTHUU CETYATKH, 3TOT
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HOBBIH METO/] IPEJICTABIISAET OOJBITYIO BAXKHOCTD.
Takum 00pa3oM, 3pUTENbHBIA NUTMEHT
POJIOTICHH BBITIOJHSET B MEXaHU3ME 3PUTEIb-
HOHM pelneniuu HECKOJbKO MPHHIIUIHAIBHO
BaXXHBIX pusnosiorndeckux GpyHkiui, odecre-
YUBAIOIINX CIIEKTPAIbHYIO YyBCTBUTEIBHOCTD
(OTOpPEENTOPHBIX KIETOK — MaJIOYeK U KOJ-
0ouek, mporecch GOTOTPAHCAYKIIUU, CBETOBOM
U TEMHOBOH ajamnTaiuu. B ciydasx reHeTH-
4eCKH 00YCIOBICHHBIX J6()EKTOB B MOJIEKYJIE
3PUTENBHOTO MUTMEHTA WM HaKOIUICHUS B
dboTopenmenTopHO MeMOpaHe €ro XpoMo-
(hOopHO¥ TPYMITBI B BHIe CBOOOIHOTO TTOJIHOCTHIO-
Mpaxc-peTUHANS BOSHUKAET OMIACHOCTD Pa3BUTHS
WK yCYTyOJICHUS TTATOJIOTHUYECKUX MPOIECCOB
(mereHepaTUBHBIX 3200JIEBAaHUN CETYATKH).
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PoJib CHCTEMHBIX NOCJIEACTBUI 00CTPYKTHBHOI'O AITHO)
CHA B (DOPMUPOBAHUU KAPAMOBACKYJIAPHOMI IATOJIOT U

A.M. Pomanos, /I.10. KasiucroB

@I'FY «llenmp peaburnumayuuy» Ynpasrenus oenamu Ilpesudenma P®D, Mockoeckas obracmo

Hapymenus npixanus Bo BpeMs cHa, Hanbo-
jJee 3HAYUMOW (OpPMONH KOTOPBIX SIBISETCS
cuHIpoM obcTpykTuBHOro anHod cHa (COAC),
IIMPOKO PaCIpOCTPAHEHbI CPEAN HACEIEHUS U
OKa3bIBAIOT CYIIECTBEHHOE HETAaTUBHOE BIIU -
HHE Ha COCTOSHHUE 310POBbS, NPOJOJKUTENb-
HOCTb M Ka4eCTBO XH3HU JIIOAECH.

PesyapTaTsl 3NUAEMHUOTOTUYECKUX U
9KCTIEPUMEHTAIbHBIX UCCIEIOBAHUH, IpOBeE-
JNIEHHBIX 3a HOCJEeJHNE 2 NEeCSATHIETHUS, CBU-
JETeIbCTBYIOT O HAJMUYUHU B3aUMOCBA3HU
LEeJIOro psiia KapAUOBACKYJIAPHBIX U MeTa0bo-
JTUYECKUX PacCTPONWCTB C HapyUWEeHUIMH
JObIXaHHS, 00yCIOBICHHBIMH IHUKIUYECKUMHU
3MHU30JaMH OOCTPYKLIUHU BEPXHHUX JbIXa-
TEeJIBHBIX MyTeil Bo Bpemda cHa. Umeromuecs
JaHHBIE JAlOT OCHOBAaHHWE IOJIaraTh, 4TO
OKCHJIATHUBHBIH CTpecc, 00yCIOBIEHHBIH
MOBTOPSIOIMIUMUCS U3MEHEHUSIMH YPOBHA
HACBHILI[EHUS] KPOBU KHUCIOPOJOM, HAPYUICHUS
CTPYKTYpPBI CHa, XapaKTepU3YyIOILHEC CHUXKE-
HHUEM COJIEpKAaHUS MEIJIECHHOBOJIHOBBIX CTa-
OUH ¥ BRIpa)XeHHOU ero ¢pparMeHTanuei, Ko-
nebaHUsl BHYTPUTOPAKAJIBHOTO JAaBJIEHUSA U
IpyTrue MycKoBbie (paKkTOpHI, 00yCIOBIEHHBIE
HapyLWEHUAMU JbIXaHUS, MOTYT IPUBOJIUTH K
CTOMKOMY MOBBIIIEHUIO CUMMOATHYECKOMU
AKTUBHOCTH, GOPMUPOBAHUIO HHCYJIHHPE3HUC-
TEHTHOCTH U JENTUHPE3UCTEHTHOCTH, HapylIe-
HUAM JHIOTEINN3aBUCUMBIX M IHAOTEIUN-
HE3aBUCUMBIX MEXAaHU3MOB PETYIALUHU COCY-
JHUCTOTO TOHYcCA.

K HacTodmemMy BpeMEHH U3Y4EH DPIAA
MEXaHH3MOB, OIIOCPEAYIOIINX BIUSHUE HAPY-
IIEHUH ABIXaHUS BO BPEMs CHA Ha COCTOSIHUE
BEreTaTUBHONW HEPBHON CHCTEMBI, TOPMO-
HaJbHBIA cTaTyc manueHTta (Saaresranta T.,
2003). Tak, aktuamus [IHC Bo Bpems cHa
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COMPOBOXIAETCS MOBBIIICHHEM yPOBHS T'OpP-
MOHOB CTpecca, THINOKCHS U THIEPKAMHUS
TaK)Xe MPUBOMAT K aKTUBAIIUUA TUIOTAIAMO-
HaJMMOYEYHUKOBOW OCH, TOBBIIICHHUIO COAEP-
xaHusg peHuHa, AKTI, kopTukoctepounos,
anppoctepona u BaszonpeccuHa (Raff H.,
1988). C npyroi#l cTOpOHBI, H3MEHEHUS B
rOpMOHaIILHOM ()OHE CaMU CIIOCOOHBI OKa3bI-
BaTh BJIHSHHE Ha JBIXaHHE YEIOBEKa BO
BpeMs cHa. Bricokas pacmpocTpaHEHHOCTh
CHHJpOMa OOCTPYKTHBHOTO aITHOD CHA CPEeIH
MalueHTOB C CaXxapHBIM auabeToMm gaeT
OCHOBAaHHUE MPEIANOJNOKHUTh HAIUUYHNE CBI3U
MEXJIy 3TUMHU COCTOSHHSAMHU. B HacrTosmiee
BpeMsl HAaKOIIEHO JOCTATOYHOE KOJIHYECTBO
WHPOPMAIIUH O TOM, UTO HAPYIICHUS JbIXaHUS
BO CHE CBS3aHBI C META0ONIMYESCKUMU CHUHJ-
POMOM U MHCYJIMHPE3UCTCHTHOCTHIO HE3aBH-
CHUMO OT APYTHX 001UX PakTOpoB pucka. Tak,
no na"HdaeiM M.Tithonen u coaBT., HHIEKC
necatypamnuu (4YHUCIO STHU30/I0B CHHIKCHUS
ypoBHs SaO, 6onee yem Ha 4% 3a yac cHa)
SBIIsseTCSH OoJiee HaJeKHBIM, YeM HHJIECKC
MacChl Tella, MPEJUKTOPOM Pa3BUTHS HHCY-
JIMHOPE3UCTEHTHOCTH. [[OBBINIICHHBIH YPOBEHB
JIETITHHA TJIa3MBbl, BBISBIISIEMBIN Y TAIlUEHTOB
¢ COAC, MOXeT CBHIETEILCTBOBATh Kak 00
ONpEeAeICHHOM aJalnTallMOHHOM 3HAa4YCHUH
ATHX U3MEHECHUM, TaK M O Pa3BUTUH Y TAINEH-
TOB C HapyMIEHUSIMU JbIXaHUS SBICHHUU
JNENTUHPE3UCTEHTHOCTH. Pe3ynbTaThl psana
WCCIIeIOBAHUM CBUIIETEIHCTBYIOT O TOM, 4TO
JIAIIA, CTPANaloNnue OT 0OCTPYKTUBHOTO alTHOD
CHa, UMEIOT MOBHIIIEHHOE COJIEPIKAHUE IUPKY-
JUPYIOMHUX KaTEXO0JIAMHUHOB TJIa3MBI, IPU 3TOM
0oJbIlas 4acTh UCCIEA0BATEIEH YKa3bIBAIOT
Ha HaJWYHE TMOJOXKUTEIbHOW CTATUCTUIECCKOHN
B3aMMOCBS3U BBIPAXXEHHOCTH HapyIIeHUU
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A.U. Pomanos, /[.}0. Kamtucros

JIBIXaHUS BO CHE M COJEp)KaHHE HOpazape-
HaJMHa MIa3Mbl. B psge HabmiogeHuit Oblna
YCTaHOBJIEHA BBICOKAsl paclpOCTPaHEHHOCTh
HapyUIeHUH JIBIXaHUS BO CHE y JIOAEH cO
CHIDKEHHOW QYHKIHMEH IUTOBUAHOM KeJIe3bl.
VY nmanmeHTOB, CTpajalIIUX OT alHO’ CHA,
9acTo BBISBIsIETCS AeQHUIUT TOPMOHA POCTa
0e3 KakuX JTU00 IPYTUX MPUYUH I CHUKEHUS
€ro ypoBHs. Bo3MOXXHBIMH NPUYMHAMU CHU-
xkerusa cekpeuun CTI y 6onpHbIX ¢ COAC
HapsAy C OXHUPEHHEM SBIAIOTCI (parMeH-
Tallus CHA M 3MU30JHYECKass THUIOKCUS. Y
MYXYHUH, CTPaJaroINX OT BEIPaXKeHHBIX Gopm
aIlHO® CHAa, TaK)Xe BBIABIAETCS CHUXKEHUE
YTPEHHETO0 U HOYHOTO COJEpKaHUSI TECTO-
cTepoHa. 3a MOoCJeJHUE TOABl OBLIM MPOBE-
JIEHBl MCCIEA0BaHUA, MOCBALUIEHHBIE POJIHU
aJMIOHEKTHHA — TOPMOHA, CHHTE3UPYEMOTO
a0 UTaMHU, U, 10 MHEHHUIO psia aBTOPOB,
UTPAIOIIEr0 MPOEKTUBHYIO POJIb IS ceped-
HO-COCYAUCTOM cucTeMBl. B ucciegoBanuu
R.Wolk u coast. (2005) y manuentoB ¢ COAC
OBLIIY BBISBJICHBI TOBBIIIEHHBIE 110 CPABHEHHUIO
C CONMOCTaBUMBIMHU MMAIJUEHTAMH KOHTPOJIBHOU
TPYNNBl COAEPKAHUU aJUIOHEKTHHA, YTO
MO3BOJIMJIO aBTOPaM MOABEPTHYTh COMHEHHIO
TUNOTE3Y O TOM, YTO HHU3KHH ypOBEHb aJH-
noHeKkTHHa 00baAcHseT B3auMocBi3b COAC u
KapAMOBAaCKYJIsAPHOH naTonoruu. Pesynprarst
HCCIIe0BaHUM, MOCBANEHHBIX OLIEHKE BJIUA-
HUS allHO? CHA Ha MOKa3aTeJId UMMYHHUTETa
(L.Dyugovskaya, 2005) cBUAETENbCTBYIOT O
ToM, 4T0 CD4- 1 CD8T-kJIeTKN NalMeHTOB,
crpagaBmnx ot COAC, nperepnesanu GpeHo-
TUNHYECKHE U GYHKIHMOHAIbHBIE H3MEHEHUS U
npuoOpeTann HUTOTOKCHYECKHE CBOWCTBA.
Taxects COAC, onpenensiemas Mo UHIAEKCY
AIHO’—THIIONHOY, UMeJda OTPUIATEIBHYIO
KOPpPENSALHUOHHYIO CBSI3b C 3KCIpEcCCUeH
nntepyaeiiknHa-10 B T-knerkax. IIponenTHOoe
conepxanue kietok CD4'CD28™!'u uro-
Tokcu4yHOCTh CD4T-nuMpouuToB Takxke
ObBlJIM CYIIECTBEHHO BBIIIE B MOATPYIIE
nauueHtoB ¢ COAC. CHUXXEHUuE MPOIOTKU-
TEJIbHOCTH CHA (AepUBaIUs CHa), O TaHHBIM
psioa aBTOPOB, MPUBOIHUT K U3MEHEHHUSM B
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AKTUBHOCTH aHTHUOKCUIAAHTHOW CHUCTEMBI Opra-
HU3Ma ¥ pa3BUTHUU OKCHJIATUBHOI'O CTpecca.
PesynpraThl mpoBEeAEHHBIX KOJIJIEKTUBOM
aBTopoB (Pomanos A.N., Kaxnmucros I.10.,
Pomanosa E.A., 2004, 2009) uccinegoBaHuit
MO3BOJIMJIM PACHIMPUTH IPEACTaBICHUE O Me-
XaHU3MaXx BIUSHUA HAapyLIEHUH CHA Ha Teye-
HUeE psia KapAuOoBaCKyJISIpHBEIX 3a00NeBaHuH,
3aKioyaromeecs B 0ojee TAKEIOM KIMHU-
YEeCKOM TEYEHHH pacCMaTpPUBAEMOH MaToJo-
UM y OOJBHBIX ¢ HApyLWEeHUs MU cHa. [lomoxu-
TeJNbHAasl CTATUCTHYECKas CBA3b MOKa3aTelel
A/l v JaHHBIX, XapaKTePHU3YIOIUX HAPYLIICHUS
CTPYKTYpPBI CHa U ABIXaHUS BO CHE (MHOXECT-
BeHHBIH KO3 punuent xkoppensuun — 0,64)
MOJATBEPKAAIOT poJib QparMeHTaluud CHa H
TUIIOKCHU B NaTO(QU3UOJOTUH FeMOAUHAMU-
YEeCKHX OCJIOXHEHUW CHa. BpIsABIEHO, YTO Y
nun ¢ Tsokensimu popmamu COAC mo cpaBHe-
HHUIO ¢ nTuuamu 0e3 HapyHmIeHHUH CHa BBISAB-
JA0TCS OONbIINE 3HAYCHUS TOJNIIMHBI KOMII-
JIeKCa HHTUMa-Meaua OOLUIUX COHHBIX apTepHui
(1,41 £ 0,13 u 1,29 mm £ 0,12 mMm). V nurg ¢
runeproaudeckoit 6osesnpo u COAC uame,
yeM y HMalMeHTOB 0e3 HapylIeHHUU cHa,
BBISIBJISUIMCDH MTOBBILICHHBIE 3HAUEHUS U U3MeE-
HeHHUsA cyTo4dHoro npoduns AJl, runepro-
HUYECKUH THI peakuuu Ha PHU3UUECKYIO
Harpy3Ky M CHUKeHHE (u3udeckoil paboro-
CIocoOHOCTH, TUNIEPTPOGHUS JIEBOTO KEy-
JO0YKa M IPU3HAKH AUJIaTaluH MPaBbIX OTIE-
JIOB ceplla W JEBOTO mpeincepausd. Y JHI C
COAC u xpoHudeckoil 0€CCOHHUIEH BBISB-
JIEHO CHHM)XEHHE O0Ield MOUIHOCTH BapHa-
O€IBHOCTU CEPAEYHOTO PUTMa M OTMEYEHBI
MpU3HAKK runepagpeseprudyeckoro tuna BCP.
VYcTaHOBIIEHO, YTO XPOHUUYECKHUE HAPYILICHUS
CHa CONPOBOXIAIOTCSA HapyHIEHHEM MeXa-
HHU3MOB pETYIALUU LepeOpanbHOro KPOBO-
TOKa C MPU3HAKAMH «aPTEPUAIBHOTO 3aCTOA»;
HapyWEeHUAMHU BETreTAaTUBHOW peryisiuuu
CepIeYHOT0 pUTMa ¢ mpeoliafaHueM CUMIIa-
THYECKUX BIUAHUHN (YBEIUUYEHUE OTHOIICHUS
MOIIHOCTH HU3KUX/BBICOKHX YACTOT), U3MEHE-
HUSIMH CYTOYHOT'O HPOQUIIsl apTepHaIbHOTO
JaBJICHUS, YBEJIMUYCHNUEM YaCTOTHI BBISABICHUS
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Ponp cucTeMHBIX MOCIEACTBUN OOCTPYKTHBHOTO amHO? CHa B (OPMHPOBAHUHU KapJUOBACKYISIPHOH MAaTOIOTUU

THNIEPTPOPHUU CTEHKHU JIEBOTO KEJYAOUYKa.
[TokazaHa ponp rTy0OKOT0 MEIJIEHHOBOIHO-
BOTO CHa B PETYIAIIMH UMMYHHOTO CTaTyca I1o
MOKa3aTeJIsIM MOJI0KUTEIbHI KOPPEISIIHOHHON
cBsa3u (r=0,28) Mexay oOmMMUM KOJIMYECTBOM
T-numdonuTOB, MPOIEHTHBIM COJIEPKAHUEM
CD3" u CD4"-xJIeTOK U OPOLEHTHBIM COAEep-
’)kaHueM 3 u 4 cTaguu cHa.

Takum oOpa3oM, HaKOTIJIEHHBIE K HACTOS-
meMy BpPEMEHH JlaHHBIE MO3BOJNSIOT Ooliee
JNeTalbHO OLICHUBATH yJEJIbHBIN BKJIa KaX10-
ro U3 U3BECTHBIX KOMIIOHEHTOB COBOKYII-
HOCTH MaTO(QHU3UOIOTUYECKUX HPOIECCOB,
BBI3BAHHBIX MPEXOSIIeH 0OCTpYKIIHEH BepX-
HUX JBIXaTEeJIbHBIX MyTE€H BO BpPEMsS CHa U
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BKJIIOYAIOMIUX B ce0d MIMPOKUN CIEKTP HEW-
POXUMHUUYECKUX, TOPMOHAJIBHBIX 1 UMMYHHBIX
u3MeHeHul. B neiaom, u3MEHEHUS B UMMYH-
HOM U TOPMOHAaJbHOM CTaTyce y OONBHBIX C
HapyUIEHUSIMU CHA SIBISIOTCS BaXXHBIM KOMIIO-
HEHTOM CHUCTEMHOTO BIHUSHHUS 3TUX PacCT-
pOMCTB Ha COCTOSIHUE 3J0POBBS JIOJAEH, UTO
00yCaBIMBAET aKTyaJIbHOCTH MPOJIOJIKEHUS
HCCIenoBaHUM mo 3ToW TeMartuke. IlmaHu-
pyeMble K IPOBEICHHIO UCCIEeNOBaHUS OynyT
OCYIIECTBIEHB B KOHTEKCTE COBPEMEHHOTO
Hay4YHOTO NOWCKAa MO JaHHOW mpobieme,
YTOUHST U JONOJHAT MUMEKIIHECS Hay4YHBIE
JaHHBIE, CO3aNyT 3ales AJs JalbHEeHIux
HCCJICTOBAHUM.
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HoBble moaxoabl K H30MpareibHOM 10CTABKe
MPOTUBOOIYX0JICBBIX NIPENAPaTOB:
KJIETOYHAS (PU3UOJIOTUA U HAHOTEXHOJIOTU U

E.C. CeBepun', I'A. IlochimanoBa*

I Beepoccuiickuii nayunviii yenmp monexynapuoi ouaznocmuxu u neuenus; Poccus, Mockea;
2 I'V3 Mockoeckuii HUM meouyunckoii sxonozuu; Poccus, Mockea

PazBuTtne QpyHmamMeHTaNbHBIX HCCIEOBAHUM
B 00JaCTH MOJIEKYNSAPHON W KICTOYHOWM
(U3UOTOTHH — OCHOBA JIJIsI CO3JITaHUS HOBBIX
METOJIOB Tepamuu. Pa3BuTHe npeacraBaeHUm
0 mpollecce SHAO0LUMUTO3A JIETJIO B OCHOBY U
HaINpaBIEHHOTO TPAHCIOPTA JIEKAPCTBEHHBIX
COCJWHEHUM, T.€. H30UPATENBHON JTOCTaBKHU
JIEKapCTB B KJICTKU-MHUIICHU, METa00Iu3M
KOTOPBIX HYXJIAeTCs B KOPPEKIHH.
OCHOBHBIMU NIPUYUHAMHU HEJOCTATOYHOM
3P PEKTUBHOCTH XMMHUOTEPATIEBTUUECKOTO
JIeYeHHUs] OHKO3a00JIeBaHUN ABIACTCS HU3KAS
OMOOCTYMHOCTh NPOTHBOOIMYXOJEBHIX arcH-
TOB JJIsI ONYXOJU, HEOOXOJUMOCTh HUCIOJb-
30BaTh BBICOKHE JO3BLI IIHTOCTATHKOB H
HECEJICKTHUBHBIN XapaKTep 3THX MPErnaparoB.
Kpowme Toro, nutenbHOE IPUMEHEHHE XUMHO-
TEepaneBTUUYECKUX areHTOB YPeBATO Pa3BU-
THEM MHOXXECTBEHHOMU JIEKapCTBEHHOH yCTOH-
YUBOCTH OIMYXOJIEBBIX KJIETOK, YTO JENaeT
UCToNb3yeMble mpenapaThl Hed(hheKkTun-
HeIMU. B ocHOBe peHOMeHa JeKapCTBEHHOU
YCTOMYHUBOCTH JI€XKAT TaKue pa3jIudHbIC 10
NpUPOJE BHYTPUKICTOUYHBIE MEXaHU3MBI, KaK
CHH)KEHHE TPaHCHOpTa MpernapaToB 4depes
MiIa3MaTU4YeCKylo MeMOpaHy, HapylmieHUeE
YPOBHSI 3KCIPECCUN OHKOTEHOB, MOBPEXKACHHUE
CHCTEM CHTHAJIBHOU TpaHCAYKIUHU U aAp. Jis
MOBBIIIEHHS () PEKTUBHOCTH TEPAMUHU OTYXO0-
neil HeoOX0AMMO yBenMueHHE HU30HpaTesb-
HOCTH JICHCTBUS JICKAPCTBEHHBIX MPENapaToB.
JlocTH4p 3TOTO MOXHO Onarojaps HCIOJb-
30BaHUI0 COBPEMEHHBIX TEXHOJOTUU A
CO3/IaHUS CUCTEM PETyIHPYEMOT0 TPAHCIIOpTa
XOpOIIO M3BECTHBIX MPOTHBOOIMYXOJIEBHIX
coenuHenuii. KoHmenmus co3mgaHus BBICOKO-
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crnenupUYHbIX CHCTEM HallPaBJIEHHON JOCTaB-
KJ OCHOBBIBAETCS HA MPEACTAaBICHHH O TOM,
YTO KJIETKHU-MHIIEHU, B TOM YHCJIE OMyXOJe-
BBI€ KJIETKH, JOJKHBl UMETh Ha ITOBEPXHOCTHU
CBOEH MiIa3MaTHYECKON MeMOpaHbl YHUKATb-
HbIE MOJICKYJISIpHBIE CTPYKTYPHI (peLenTopsl),
NpeIcTaBICHHBIE UCKIIOYUTENBHO HIIH ITPEU-
MYIIECTBEHHO Ha 3THX KJeTkax. C TakuMu
JEeTepMUHAHTAM MOTYT KOMIIEMEHTapHO
CBSI3BIBATHCS MX NPUPOJHBIC JHUTaHIbl. CBsi-
3pIBaHUE JIUTaHJa C PEUENTOPOM CTHMYIH-
pyeT mpouecc penenTop-onocpeaoBaHHOIO
SHAOLMTO3a, YTO BEJET K MHTCPHAIU3ALUU
pelLenTopa U TpaHCIOKAIIMU MOJIEKYJI INTaHAa
BHYTpPb KJIeTKH. MoJekynbl, obiagaioimue
BBICOKHM CPOJCTBOM K O€NKy-peuemnrtopy,
n30upaTeabHO NPEACTABICHHOMY Ha KJIETKe-
MUIIEHH, MOTYT OBITh HMCIOJL30BaHBl B
cucTeMax HaIpaBJIEHHOTO TpPaHCHOpPTa B
KauecTBE BEKTOPHBIX MOJIEKyJ, oOecnedu-
BalOUIUX M30MpaTedbHBIM MepeHoC BHYTPH
KJIETKH OMOJIOTUYECKH AKTUBHBIX COEAMHEHUH.
Jns nocTHkeHHs 3TOH eI K TAKOMY BEKTOPY
HEOOXOJUMO C MOMOILIBIO PSJa XUMHYECKHX
MOOU(PUKAUUA MPUCOCIUHUTD >KEJIaeMBbIH
areHT — IUTOCTAaTUK WM HAaHOKOHTEHHep ¢
HHUTOCTATUKOM.

Mpb1 00HapyXuIH, YTO HA MOBEPXHOCTH
KJIETOK OITyXOJIEBBIX JTUHUH YEIOBEKA, a TAKKE
Ha THCTOJIOTHYECKHX CPE3ax 3JIOKa4eCTBEH-
HBIX ONYXOJIeH dKcIpeccupyercs cueuudu-
YeCKUH penentop oHKopeTalbHOro Oeika
o-deronmporenna (ADII). Ilpuuem 3TOT pe-
LENTOpP HE 0OHAPYKUBAJICSA HU HA TOBEPXHOCTH
HOPMaJIbHBIX TUM(OIUTOB NepudepudecKoi
KPOBHU, HU Ha cpe3axX HOPMAaJbHBIX TKaHEH U
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HoBsle moaxoasl K U30HpaTeIbHOH AOCTAaBKE MPOTHBOOIYXOJEBBIX IIPENapaToB

nobpokauyecTBEHHBIX onyxojei. CpaBHH-
TeJbHOE n3ydeHue papmakokunetuku ADII
YeJ0BE€Ka B OPTraHU3ME MBIIIENH U KphIC C
OPUBUTHIMH OIyXOJISIMU TP BBEACHUU PaJIHO-
akTuBHO MedyeHoro A®DII nmokazano npeumy-
mecTBeHHOe HakomieHue '*I-ADIl B TkaHu
ONyX0JH. MBI 0OHapPYKUIIH, YTO COAEPKAHUE
MeueHoro ADII B HOpMaJIbHBIX TKaHSAX OBIIO
3HAUUTEJBHO HUXKE U Uepe3 CYyTKH Iajayio A0
HYJS, B TO BpeMs KaK B ONYXOJH 3HAaYUMBIC
konudyectBa '*[-ADII peructpupoBaiuck u
yepes 2 CyT.

Takum obpazom, peuentop O-derompo-
TEMHA MOXET CIIYKUTb YHUKAIbHON MHILIEHBIO
Ha NMOBEPXHOCTHU OMYXOJIEBBIX KIETOK, a
CHCTEMBI JJOCTAaBKM Ha OCHOBE €ro MPHUPOL-
Horo nuranga — A®PII — obecrneunBats U30u-
paTeNbHYI0 AOCTaBKY LUTOCTATHKOB B 3TH
KJIETKU. AHAIW3 CBSI3BIBAHUS M SHAOIUTO3a
AO®II mo3BonsieT roBOPUTH O BEICOKOH AP ek-
TUBHOCTH ¥ crieliu(puaHOCTH HakoruieHuss ADIT
B aKTUBHO NPONU(EPUPYIOLMIUX OMYXOIEBBIX
KJIE€TKaX U OTCYTCTBHUHU HAKOIJIEHHUS HTOTO
Oeika B Hempoupepupyromux TuMponuTax.

Ucnonp3oBanue ADII B kauecTBe BEKTOpa
IJ aApeCHON JOCTABKU KOBAJEHTHO IIpHUCOE-
JUHEHHBIX IUTOCTATUKOB B ONYXOJEBBIC
KJETKU NMPOJAEMOHCTPUPOBAJIO BBICOKYIO
3pHeKTHBHOCTH U U30HUPATEIHLHOCTh JAHHOU
CHCTEMBI JOCTaBKH. JleueHue KUBOTHBIX C
JKCIMEPUMEHTaIbHBIMU ONYXOJISIMHU KOHBIOTA-
tamu A®PII ¢ noxkcopyOumumnom, BuHOIAC-
THUHOM M 3CIEPaMHLHMHOM HPUBOAMIO K
3HAYUTEJIbHOMY YBEIHUYECHHUIO IPOJOKUTEIb-
HOCTH XKU3HHU KXUBOTHBIX. ADII n3buparensHo
JOCTAaBJsJ JeKapCTBEHHbIE MpenapaTsl B
ONMyXOJeBblEe KIETKH M, TaKUM o0Opa3owm,
3HAYUTEIbHO IMOBBHIIIAT TEPaneBTHYECKYIO
3()PEeKTUBHOCTH TPOTHUBOOIYXOJIEBBIX Mpema-
patoB. OOHapyXeHO, YTO KOHBIOTAThl LUTO-
cratukoB ¢ ADII cnmocoOHBI NpeoaoneBaTh
MHOJECTBEHHYIO JIEKAPCTBEHHYIO YCTOM-
YUBOCTh ONYXOJEBBIX KIETOK.
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Hccnenosanue ADII n ananu3 cTpyKTypsl
Oejika MO3BOJMIJIO HaM CJejNaTh 3aKJIYeHHe
0 JIOKAJIM3allM1 MOTHBA CBA3BIBAHUS C pELIET-
TopoM B C-KOHIIEBOM (parMeHTe MOJEKYJIbI.
MBI nonay4uinn pekoMOunHaHTHBIH C-KOHIIEBOH
¢parment ADPII (RCFA) u goxazanu, 4To
JaHHBIH 0eJI0K crneuu(UUecKrd CBA3BIBACTCS
¢ peuentopom A®II u n3dbuparenbHo UHTEP-
HaJIU3yeTcs OMYXOJEeBBIMHU Ki1eTkaMu. CuHTe-
3UpoBaHHBIe HaMU KoHBIOratel RCFA c
JOKCOPYOMLIMHOM M NaKJIUTAKCEIOM IMPOSB-
JISIIM BBICOKYIO MPOTHUBOOINYXOJIEBYIO aKTHB-
HOCTb.

CymecTBEHHOTO MOBBIIIEHHUS NPOTHBO-
OTyXO0JIEBOM aKTMBHOCTH IIpENapaToB U3oupa-
TEJBHOTO JEeMCTBUS MOXHO JOCTHYb, IPUCOE-
JIHUHAS KOBaJEHTHO K BEKTOPHOW MOJIEKYJIE HE
1-2 Monexkyiapl HUTOCTAaTHKAa, a HAHOKOH-
TEeHHEPBI, CoJlepKalIie 3HAYUTEIbHO OoJbIIee
KOJINYECTBO JIEKapCTBEHHOTro INpenapara. B
KayeCcTBE TaKMX HAaHOKOHTEHHEPOB MBI HC-
moJip30Baiu OMonerpagupyeMble HaHOYAC-
THLB Ha OCHOBE COIOJMMEpPa MOJOYHOU U
rnukonieBor kucinotT (PLGA). B HanouacTumax
AaKTUBHBIH MHTpeAHEeHT abcopOupoBaH B
MaTpHIE; BBIAEIEHNUE €r0 U3 YaCTUIIBI MOKET
NPOUCXOAUTH B pe3ylibTare AecopOuuu c
MOBEPXHOCTH, AUDPY3UN U3 MATPULBI U/UIIH
ouonerpanauuu Hocurens. [loqoOHbIe agpec-
Hble HAHOYACTHILBl MPEICTAaBISAIOT cO00M
HOBOE MOKOJIEHNE HAHOYACTHI[-IIEPEHOCUNKOB
JIEKapCTB.

OOHapyXeHO, 4YTO aJApecHble HaHoyac-
THIEI ¢ mpucoennHeHHBIM RCFA s dextuBHO
MHTEPHAINU3YIOTCS ONyXOJIEBBIMU KJIETKAMHU U
BBI3BIBAIOT MOIIHBIH LUTOTOKCHUYECKUH (-
(eKT B OTHOWIEHUH ITUX KIeToK. Kpaiine
Ba)XHBIM CBOMCTBOM aJpECHBIX HAHOYACTHII
SBJISIETCSI UX CHOCOOHOCTH MPEOI0JEBATH
PE3UCTEHTHOCTh OMYXOJEBHIX KIETOK, 00yc-
noBleHHYI0O pyHKuumoHnuposanumem ABC-
TPaHCIIOPTEPOB LHUTONIA3MATHIECKON MeMO-
paHBI.
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Pain is a common symptom in patients with
cancer. It is estimated that over half of pa-
tients with cancer experience pain, up to 90%
of patients in advanced disease stages expe-
rience pain, and metastasis to bone often
causes severe pain. Although the prevalence
and severity of cancer pain differs among the
various types of cancer, 60% of individuals
with primary or metastatic bone cancer suf-
fer from severe pain. Severe cancer pain is
most often treated with opioids, however, they
do not always provide adequate analgesia and
their use is limited by a variety of side effects.

Pain from cancer is unique and complex
because it may be mediated by inflammation,
neuropathy, and mediators released from the
cancer cells, and is therefore difficult to
manage. It is therefore important to gain a
greater understanding of the mechanisms that
contribute to cancer pain so that new targets
for pain control can be identified. Animal
models of cancer pain have been developed
fairly recently and are providing information
on the mechanisms that contribute to cancer-
related pain. Implantation of various types of
tumor cells into or near bone in rodents pro-
duces ongoing nocifensive behaviors and hy-
peralgesia to mechanical, heat, and cold stimuli.

We were interested in identifying interactions
between tumor and peripheral nerve, and neural
encoding in the peripheral nervous system and
in the spinal cord that contribute to cancer pain.
We used a model in which fibrosarcoma cells
are implanted into and around the calcaneus bone
in the mouse. As the tumor grows, the tumor-
bearing paw develops hyperalgesia to mechani-
cal, heat and cold stimuli that is maximal 10-14
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days after implantation. Here we summarize
electrophysiological and morphological changes
that occur in primary afferent nerve fibers with
tumor growth as well as changes in the encod-
ing properties of nociceptive dorsal horn neurons
that are likely to contribute to cancer pain. We
also demonstrate that peripheral application of
cannabinoids at the tumor site reduced hyperal-
gesia

Changes in the physiology and morphology of
primary afferent nerve fibers during tumor growth
Electrophysiological recordings were made
from single Ax and C primary afferent fibers
in the tibial nerve of mice with sarcoma cells
implanted into and around the calcaneus bone.
All receptive fields (RFs) were located on the
plantar surface of the tumor-bearing hind paw.
Approximately 30% of C-fiber nociceptors
exhibited spontaneous activity in (Cain et al.,
2001). No changes were observed in their
mechanical sensitivity using calibrated von
Frey monofilaments, but mean heat response
thresholds of C-fibers was lower in tumor-
bearing mice (37.8 £ 0.9°C) as compared to
control mice (40.3 £ 0.4°C). Also, responses
of C nociceptors to noxious cold were en-
hanced for stimulus temperatures lower than
10°C. Interestingly, responses of A-fiber no-
ciceptors evoked by mechanical and thermal
stimuli were not altered during tumor growth.
Thus, ongoing spontaneous activity and in-
creased responses to heat and mechanical
stimuli of C-fiber nociceptors are likely to
contribute to spontaneous pain and to heat and
cold hyperalgesia associated with this model
of cancer pain.
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Changes in response properties of nociceptors and dorsal horn neurons in a murine model of cancer pain

In addition to electrophysiological changes
in C-fiber nociceptors, tumor development also
produced morphological changes in nerve fi-
bers. We obtained punch biopsies (3mm) from
plantar skin overlying the tumor. Epidermal
nerve fibers (ENFs), which are unmyelinated
nociceptive nerve fibers, were labeled using
protein gene product 9.5 and epidermal
innervation was quantified. It was found that
early during tumor growth (approximately 10
days after implantation), there was a prolif-
eration of ENFs as indicated by increased and
complex branching of these fibers (Figure 1).
However, as the tumor developed further, it pro-
duced neuropathy as indicated by a decrease in
the number of labeled ENFs, This demonstrates

50 pm

s Control

¥ Day 10

Day 24

Figure 1. Confocal images showing changes in epidermal
innervation associated with tumor growth. Biopsies were
obtained from the plantar surface of the tumor-bearing
hind paw. Top: ENFs in a control mouse. Middle: Prolif-
eration of ENFs at 10 days after tumor cell implantation.
Bottom: Reduced number of ENFs at 24 days after tumor
cell implantation. ENFs appear green
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that as the tumor grows, nerve fibers are injured
and the associated pain and hyperalgesia is due
in part to neuropathic mechanisms.

Response properties of dorsal horn neurons
during tumor growth
Extracellular recordings were made from no-
ciceptive dorsal horn neurons located in con-
trol and in tumor-bearing mice. All RFs were
located on the plantar surface of the hind paw.
Nociceptive neurons were classified functional-
ly as wide dynamic range (WDR) or high thresh-
old (HT) according to their responses evoked
by mechanical stimuli of varying intensities.
Several differences in response properties
were observed in tumor-bearing mice. First,
a greater proportion (76%) of WDR neurons
exhibited ongoing activity in tumor-bearing
mice as compared to controls (54%) and their
discharge frequency was approximately 3
times greater than that of control mice. Sec-
ond, responses of WDR neurons to mechani-
cal stimuli (brush, von Frey monofilaments, and
pinching with serrated forceps) applied to the
RF were greater as compared to those in con-
trol mice. Third, responses of WDR and HT
neurons evoked by thermal stimuli were in-
creased in tumor bearing mice (Figure 2).

Effect of cannabinoids on tumor-evoked
hyperalgesia

Because of the limitations of prolonged opio-
id use for cancer pain, we investigated wheth-
er cannabinoids would reduce the hyperalge-
sia in our mouse model. Since peripheral an-
tinociceptive effects of cannabinoids have
been documented, we administered the non-
selective cannabinoid receptor agonist, WIN
55,212-2, into the tumor-bearing paw. The
frequency of withdrawal responses to me-
chanical stimuli (3.4 mN von Frey mono-
filament) applied to the plantar surface of the
tumor-bearing paw was determined before
and at various times after injection. As shown
in Figure 3, WIN 55,212-2 reduced the fre-
quency of withdrawal responses dose-de-
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pendently. Additional studies using selective
cannabinoid receptor antagonists indicated that
this occurred through both CB1 and CB2 recep-
tors. These studies suggest that cannabinoids,
acting through peripheral mechanisms, may be
beneficial in the management of cancer pain.
Implantation of sarcoma cells into and
around the calcaneus bone produces robust
hyperalgsia to mechanical, heat, and cold
stimuli that is mediated by sensitization of C-
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Figure 3. WIN 55,212-2 dose-dependently attenuates
mechanical hyperalgesia. Local injection 0of 2.5, 5, or 10 Mg
of WIN 55,212-2 into the tumor-bearing hindpaw reduced
the mean paw withdrawal frequency evoked by a von Frey
monofilament (3.4 mN). indicates a significant difference
from vehicle (p < 0.05). From Potenzieri et al., 2008
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Figure 2. Effect of tumor growth
C on responses of nociceptive dor-
sal horn neurons to heat stimuli.
A: Examples of the responses of
individual WDR neurons evoked
by 37°, 45° and 51°C from a
control mouse and a tumor-bear-
ing mouse. B: Heat stimuli
evoked greater responses (mean
number of impulses) from WDR
neurons in tumor-bearing mice as
compared to control mice. C:
There were no differences in the
mean (+ sem) number of impulses
from HT neurons evoked by the
heat stimuli below 49°C between
éj tumor-bearing and control mice.
i

*P <0.05, ¥***P < 0.005, ¥****P <

-0- Control

] o;c(f 0.001 for number of impulses be-

tween tumor-bearing and control
mice at each temperature. From
Khasabov et al., 2007
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fiber nociceptors as well as central sensitiza-
tion, particularly sensitization of WDR
neurons. Some of these changes are unique
to the cancer pain model and differ from those
observed following inflammation alone, sup-
porting the notion that separate mechanisms
underlie cancer pain. Understanding the
changes in the physiology and neurochemistry
of the dorsal horn produced by tumor growth
may provide new opportunities for mana-
gement of cancer pain.

As we have shown, cannabinoids may be
effective in treating cancer pain. Importantly,
if cannabinoids are effective through periph-
eral mechanisms alone, this would avoid un-
wanted side effects associated with activa-
tion of cannabinoid receptors in the central
nervous system. It has been shown that
cannabinoids can decrease excitability or no-
ciceptors. Thus, cannabinoids may decrease
the ongoing activity and sensitization of noci-
ceptors produced by tumor growth, thereby
preventing the development of central sensi-
tization and persistent pain.

These studies were supported by grants from the
National Institutes of Health, DA0I1471 and
CA091007.
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MaremMarnyeckoe MOAeJIMPOBAHUE B (PU3HOJIOT U

0.9. CosoBbeBa'? , B.C. Mapxacun'?

"Unemumym ummynonoauu u gusuonozuu YpO PAH;
2Vpanvckuii gpedepanvuviii ynusepcumem um. Ilepsozo npezudenma P® B.H. Envyuna,

Examepunbype; O.Solovyova@iip.uran.ru,
B nHacrosimee Bpems cpenu pu3noioroB pac-
TEeT MOHHMaHWE TOTO, YTO MaTEeMaTHUECKOe
MOJIEIUPOBAHUE — 3TO YHUKAIbHBIA U MOIIHBIN
WHCTPYMEHT UCCIIETOBAHUS PU3HOTOTHIECKUX
MPOIECCOB, MO3BOJNAIONNN CYIIECTBEHHO
yrayOonsaTh HAad 3HAHUS 00 M3ydaeMBIX
SBJCHUAX, GOPMUPOBATh NPUHIUIHAIBHO
HOBBIE KOJIMYECTBEHHBIE MpPEJCTaBIeHHUs 00
ITUX SBICHUAX, BBISABISITH IMMUPOKUNA CHEKTP
OTKJIMKOB CHCTEMBI, H3MEHSIS MapaMeTphl
Mozenu, GOopMyIHPOBATh KOHKPETHBIE KO-
YeCTBEHHBIE THIIOTE3bI, KOTOPHIE MOTYT OBITH
MPOBEPEHBI B DKCIEPUMEHTE W, HaKOHEII,
MpPEICKa3bIBATh U BRISBIATH MPUHIUITHAIBHO
HOBBI€ KJaccChl SIBJIEHUH. YK€ HUMETCH
y4eOHHKH MO MaTeMaTH4ecKod (U3MOIOTHHU
(cm. [1]), a cTaThu MO MaTeMaTHYECKOMY
MOJEJINPOBAHNIO OXOTHO MPUHUMAIOT U3BECT-
Hble (U3NOTOTHYECKHE KYPHAIbI, B TOM YHCIIE
u “Poccuiickuii puszmomorndeckuii xxypHan’.
Boiniee Toro, HCTIONB30BaHNE MATEMAaTHIECKHUX
MojeNied AJA UHTEPIpeTaluu pe3yIbTaToB
(GHU3UONIOTHIECKUX IKCTIEPUMEHTOB IOCTE-
MEHHO CTAaHOBUTCS OJHHUM M3 HEOOXOIUMBIX
TpeOOBaHUN (PU3MOJIOTUUYECKUX U OMODHU3U-
YEeCKUX XypHanoB. Takum o6pa3zom, B HACTOS-
mee BpeMsi MOXHO YTBEpPKIaTh, 9TO HAPSIIY
C DKCIEepUMEHTANBHON Qu3nonoruei OypHO
pa3BUBaeTCAd CaMOCTOSTEJIbHAs €€ BETBbh —
MaTeMaThdeckas (pU3UOIOTHUS, SBISIOIIAsCS
crnenupUUeCKUM HCTOYHUKOM HOBBIX 3HaHUH
0 Tpupoje QU3UOIOTUYECKUX MPOIECCOB.
IIpaBga, mocmenHsAS HAXOAUTCS B CTagHH
CTaHOBJIEHHS, 0cOOeHHO B Poccuu.

OTMeTHM HECKOJBbKO MOJ0XKEHUN, CBUIE-
TeJIbCTBYIOIHUX, YTO MaTeMaTHYECKOE MOJIe-
JTUPOBAHUE UMEET PSJT BAXXHBIX IPEUMYIIECTB
nepejs BepOalbHBIM MOJICTUPOBAHUEM, Tpa-
JNUIIMOHHO HCIIOJNBE3YEMBIM B TEOPETHIECKOH
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¢uzuonoruy.

B mateMarnueckux MojensAx i omnuca-
HHS PU3HUOJIOTHUCCKUX SIBIICHUH YIIOTPEOISAIOT
CTPOTHUM A3BIK MATEMATUKHU U KOMIBIOTEPHOTO
JdKCIIEpUMEHTa, Oaromapss 4eMy BO3MOXXHO
KOJIMYECTBEHHO NpPeACKa3blBaTh pa3JIMUHbIEC
SBJI€HUS, BRITEKAIOUIME U3 MOJEJIbHBIX TIPE/I-
craBnenuil. CioBecHoe, o0pa3Hoe omucaHue
(hM3MUOIOTUYECKUX ABIICHUHN U CIEACTBUN, BBI-
TEKaIOMMUX U3 HUX, HEe 0071aJaeT TAKUMH BO3-
MOXHOCTSIMU. MHOTHE BepOalbHBIE BBICKA-
3bIBaHHUSA O MeXaHHU3MaX (QU3MOJIOTHYECKHUX
SBJICHUW Ha MEPBBINA B3MIAJ MOTYT Ka3aThCs
HENPOTUBOPEUYUBBIMHU, HO HE BBIJIEPKUBAIOT
KPUTUKHA NMPU MATEMATUYECKOM OINHUCAHUMU.
MogenupoBanue — 3(ppeKTUBHBIN HHCTPYMEHT
BepuGHUKALMH YMO3PHUTEIbHBIX CXEM U BBISB-
JIEHUST HEOYEBUJHBIX clieJCTBUUA. Bo3Mox-
HOCTh MaHUMNYJISAIUU TapaMETPAMHU MOJIEJH B
MHAPOKUX JNMaNa3zoHaX MO3BOJAET HAUTHU
pa3jivyHbIe PEKUMBI QYHKIIMOHUPOBAHUS
CHUCTEMBbI, KOTOPbIE B CHUJIY CIOXHOCTHU H
BBICOKOH CTENEHU HEIMHEHHOCTH OWOJOTH-
YECKHUX CUCTEM 3a4aCTyI0 HEBO3MOXKHO NpPE/I-
cKa3aTh, ONEePUPYS CIOBECHBIMU cXeMaMu. B
3TOM CMBbICJIE MOJI€JIb, €CJIM OHA 1OCTATOYHO
CIIOKHA, YTOOBI OBITH PEANUCTUUYHON, MOXKET
OBITh HCTOYHUKOM HOBBIX, HHOI/Ia KOHTPHH-
TYUTUBHBIX 3HaHUH. BO3MOXHOCTH IapameT-
pUUYECKOro aHajau3a MOJENU KpaWHe Ba)XHBI
JUTSL BBISIBJICHUS TIPEJIEJIOB JUUISl 3HAYEHU M mapa-
METPOB, OTACAIOIINX HOPMATbHOE PYyHKIIHO-
HUpOBaHHE (PU3UOIOTHUICCKONU CHUCTEMBI U
MaTOJOrMYECKUE HApyLIeHUs e¢ QYHKIIUM.

Oco0y0 poip MareMaTH4eckoe MOJEIH-
pOBaHUE UTPAET B T€X CIydasixX, KOTJa MOJEb
CTaBUTCS B MPUHIMIIHAIBLHO HOBBIE, HO (DU3HO-
JIOTUYECKHU 3HaYUMble ycioBusA. bojee Toro,
B HEKOTOpPBIX CllydyasiXx MaTeMaTruueckas
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0.3. Conossena, B.C. Mapxacun

MOZeNb (PU3NOJTOTUUYECKOTO SIBICHHUS MOXKET
CTaTh CTUMYJIOM IJI MEepecMoTpa WM Jaxe
palMKalbHOTO U3MEHEHHUS €ro MapagurMBbl.

OnHa M3 KapAWHaJIBHBIX 0COOEHHOCTEH
MaTEeMaTHYECKUX MOJeNei, cmocoOHBIX
reHepUpOBaTh THIOTE3bl, — UX TECHAs M MOC-
TOsIHHAsl CBSA3b C dKCIEpUMEHTOM. MaTtema-
TUYECKHE MOJENH SIBIAIOTCS HUCTOYHUKOM
KOHKPETHBIX KOJUYECTBEHHBIX, KaK IPaBUIIo,
9KCNMEPUMEHTAIBHO BEPUPULHPYEMBIX THUIIO-
Te3. UnclieHHbIEe SKCIIEPUMEHTHI HA MOJEIIX
MOMOTalT MOHSITH, YTO CIEAYyEeT HCKAaTh B
9KCIEPUMEHTE, [iejas ero ejeHanpaBiIeHHbIM
u O6onee 3ppexkTuBHBIM. B HexoTOpHIX ciy-
gasix (BO3MOXXHO, OHM NmpeobiagaroT) A
9KCHNEPUMEHTAJIbHONH MPOBEPKU THIOTE3
JOCTAaTOYHO MMEIOIIETroCcs acCOPTHMEHTa
METOJIOB UX perucTpauuu. B npyrux cnyvasx,
OJIHAKO, MOXKET MOTPeOOBATHCS MPUHIIUTIAAIb-
HO HOBas, HeM3BECTHas paHee, METOAMUKA.
Bo3MoxHO gaxe, 4To AJs 3TOTO NoTpedyercs
MHOTO BpeMeHHU. TeM He MeHee, TPUHIUINATIb-
HO Ba)KHO, YTO aHAJIN3 MOJENH CIocOOeH NMpH-
BOJUTH HE TOJILKO K IpeIcKa3aHUsIM HOBBIX
SABJIEHUH, HO U K (OPMYIHUPOBKE HOBBIX METO-
OB UX PETHCTPaLHU.

Onupasich Ha COOCTBEHHBIH MHOTOJIETHUM
ONBIT MaTeMaTHYECKOTO MOAECIUPOBAHUS
MEXaHUUYECKUX U DJIEKTPUUYECKHUX SIBICHHUH B
MHOKapJe, Mbl Ha KOHKPETHBIX MpuUMepax
JagdM MOATBEPKAEHUE BCEM IepeyHClieH-
HBIM BBIII€ YHHUKAJIbHBIM BO3MOXHOCTSIM
MaTeMaTHYEeCKOTr0 MOAEIUPOBAaHUS B QPU3HO-
noruu. ByayT npuBeneHsl npuMepsl, HILIIOCT-
pUpYIOLIIHE MPUMEHEHHE MaTeMaTHYECKUX
MoJeliell 17 ONUCAHUS U TOHUMaHUS CIIOXK-
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HBIX HPOLECCOB, a TaKXe NpeACKa3zaHHA
HOBBIX SIBICHUH, IPOTEKAIOIINX Ha Pa3INYHbIX
YPOBHSAX OpTraHU3alUU CEPIECYHON MBIIIIIBI —
OT MOJIEKYJAPHOTO A0 TKAaHEBOTO U OpraH-
Horo. byner moka3zaHo, 4TO peanuCTHUYHBIE
MaTeMaTH4eCKHEe KOMIBIOTEPHBIE MOAECIH
ABJISIIOTCSL CPEJCTBOM JJIsI MHTETPaTHUBHOTO
ONMCaHMS MHOKAPAUAIbHONH CUCTEMBI B LIEJIOM
C Y4eTOM B3aMMOCBS3€Hl MpoueccoB Ha pas-
HBIX yPOBHSX U BpEMEHHBIX LIKajiax. Hanpu-
MEp, UCIOJb3YysI MaTEeMaTHYECKYI0 MOJEIb,
BOCHPOU3BOASLIYI0O MEXaHUYECKUE U DJICKT-
pUuecKue sIBJICHHS B OAHOPOJAHOM MUOKap.e,
17 ucciaenoBanus 3¢ GpeKToB, BOSHUKAIOIINX
NpH B3aUMOAEHCTBUU HEOJHOPOAHBIX BUP-
TyaJbHBIX KapIMOMHOLUTOB B MHUOKap-
OHaNbHOW TKaHU, HAMH OB OTKPBIT HOBBIH,
HEHM3BECTHBIN paHee Kacc ABICHUN, TOATBEP-
JKJEHHBIX B AajJbHEHIIEeM 3KCIIEPUMEHTAIbHO.
OTHU pe3ynbTaThl MO3BOJSIOT PACIIMPUTH Ma-
pagurMy COKpPaTHTEIbHOW (YHKIHUH MHUO-
Kapjaa, BKJIIOYUB B HE€ HEOJHOPOJHOCTh MHO-
KapJa KaK CaMOCTOSATENbHYI0 MEPEMEHHYIO,
PETYNUPYIOMYIO 3JEKTPUUYECKYI0 U MEXaHH-
YeCKYI0 QYHKIHUIO CepIeYHON MBIMIIIBI.
XoTs BO3MOXHOCTH MaTeMaTH4YECKOTO
MOIENUpOBaHUS OyIyT NpOaHAIU3UPOBAHBI B
JOKJIaJle TPUMEHUTENBHO K MUOKapy, OHU, 10
MHEHHUIO aBTOPOB, UMEIOT YHUBEPCAJIbHBIH
XapakTep U OTHOCSATCS K MOJEIUPOBAHUIO
M00BIX GU3UOJTOTUYECKUX POLECCOB.

Paboma nooodepocana epanmamu Ilpeszuouyma
YpO PAH 09-M-14-2001, PODU 11-04-00785-a.

1. Keener J., Sneyd J. Mathematical physiology. Springer-
Verlag New York, 1998.
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HaBuranmonHbie penenTopbl KJIETOK:
bu3nosIornyecKkas poJjb 1 MeXaHU3MbI

(PyHKIMOHUPOBAHUS

B.A. Tkauyk, E.B. Cemuna, K.A. Pyouna, B.IO. CreicoeBa,
H.AU. Kanunauna, B./I. Ctam6o0abcknii, E.B. [lapdenoBa
Daxyromem @ynoamenmanvrou meouyunvl MI'Y um. M.B. Jlomonocosa, Mockea, Poccus

Anre3us, MUTpalus ¥ UHBA3HUS KIETOK WT-
paIoT BaXHYI polib B GOPMUPOBAHUY TKaHEH
U OpraHoB B 3MOpHOTEHE3e, MOJAePKAHUU
APXUTEKTYpPHl TKAHEH BO B3POCIOM OpraHu3Me
B HOpME H mpu natoioruu. KieTkm mMurpu-
PYIOT TO TPagWEeHTy XeMoaTTpaKTaHTa II0
TPaeKTOPHAM, KOTOPBIE ONpPESIII0T HaBUT a-
LHUOHHBIE peunenTtopbl. YpokuHasa (uPA), eé
peuentop (uUPAR/CD87) u uHrubuTtopsl
ypokuHasbl (PAI) BOBIE€UEeHBI B peTylsUI0
KJIETOYHOM ajre3Mu W MHUTPAIUU, MPEKIE
BCETO KaK CHUCTEMa, peryJupyromas nIpoTeo-
N3 BHEKJIETOYHOrO MaTpPUKCa Ha MOBEpPX-
HOCTHU KJIETOK: CBSI3bIBAHHE YPOKHHA3HI C
peuentopom uPAR/CD87 obecneunBaeT
JOKaNbHYIO Jerpananui OCIKOB BHEKJE-
TOYHOTO MaTpUKCa Ha JUAUPYIOIIEM Kpae,
YTO ONOCPEAYET HalpaBJIeHHOE OBHUKEHHUE
KJIETOK. YPOKMHAa3a CUHTE3UPYETCsA IHIOTE-
JMHAJTBHBIMU | TJIAJJKOMBIIIEYHBIMU KJIETKAMHU
COCY/IOB, 3TIUTEJIHATBLHBIMY KJIeTKaMu, puopo-
O0nmactamu, MOHOoIMTamMu/Makpodaramu, a
TaK)Xe KJIETKaMH 3JI0Ka4€CTBEHHBIX OMyXOJieH
pa3IUYHOTO NMPOUCXOXKAECHHUA. DKCIpeECcCUs
uPA perynupyetcs pa3nu4HbIMU (paKTOpPaAMU:
BOCHAJUTEIbHBIMH, IUTOKHHAMU, (DAaKTOPAMHU
pocTa M OMyXOJNEeBHIMH HpOMOTOpamMu. B
CTPYKTYpE YPOKWHA3HI BBIACISAIOT TPU IOMEHA —
N-koHIIeBOW JAOMeH, MONOOHBIN >nuUAep-
MaiabHOMYy (akTopy pocta (GFD), kpunriu-
noMeH U C-KOHIIEBOU KaTaJIUTUYECKUNA TOMEH.
Homen GDF oTBeTcTBEHEH 3a CBA3BIBAHHE
ypokuHa3sl ¢ €€ pementopom uPAR/CDS87,
KPUHTI-JTOMEH YPOKUHA3bl 00JIETYaeT CBSI3bI-
Banue GFD-momena ¢ pementopom uPAR/
CD87, a xkaTaIUTHYECKUN JOMEH YPOKHUHA3HI
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y4acTBYeT B pacIleIVICHUH IMJIa3MHUHOTEHA C
o0pa3oBaHHEM IJIa3MHUHA, KOTOPHIH B CBOIO
ouepear obecmeunMBaeT MPOTEOJH3 BHEKIE-
TOYHOTO MaTpukca. IlmasmuH, 6nmarogaps
MYJIBTHCYOCTpaTHON crienu(UIHOCTH, CIIOCO-
0€H aKTUBUPOBATH PAJ METAJIONPOTEHHA3,
KOTOpBblE B CBOI OYEPEAb PACIIEMIAIOT
MaTpukcHble Oenku. Takum o0pa3zomM, ypoKH-
Ha3a, MOAUUIUPYS MATPUKCHOE OKPYKEHHUE
KJIETKH, OKa3bIBaeT BIUAHUE Ha €€ PyHKIHO-
HaJIbHOE COCTOSIHUE.

CymecTByeT TakKe MHOXECTBO JaHHBIX,
CBUIETENBCTBYIOUIUX O TOM, YTO MOMHMO
obecreyeHHs BHEKJIETOUYHOTO NPOTEOIH3a
YPOKHMHa3a MPHU CBA3BIBAHUU C MEMOPaHHBIMH
peuenTopamMu BeI3bIBAET aKTHUBAIUIO IPOLEC-
COB BHYTPHKJIETOYHOH CUTHAJIU3ALUH, IPUBO-
JISIIUX K IepecTpoiike MUTOCKEIEeTa U mepe-
pacrpeaelieHHI0 aAre3uBHbIX KOHTAaKTOB, H
TEM CaMbIM OKa3bIBaeT BIHUSHHUE HA aATe3UI0
U MUTpPALMI0 KJIETOK HE3aBUCHUMO OT CBOEH
NpOTeONUTHYECKO akTuBHOCTH. [Ipenmnona-
raercs, 4ro CUrHajlbHble 3 PEKTh yPOKHU-
Ha3bl MOTYT OIIOCPENIOBATh PELUENTOP YPOKH-
Ha3el UPAR/CD87, saBnsiomuics TITUKO3HUII-
dbocharugununosuton (I'dU)-3assxopeHHBIM
0eNKOM, UMEIOIIHNI TPEXJOMEHHYIO CTPYKTYPY
BO BHEKJIETOUYHOHN wacTu. bnaromaps 3asko-
peBanuto uepe3 I'®U, penentop ypoknHasbl
o0JlagaeT BBICOKOH CTENEHbIO MOJBUKHOCTH
B IUIa3MaTUYecKOW MeMOpaHe, IPUUYEM €ro
JOKaau3amus 3aBUCUT OT QYHKIHOHAIBHOTO
COCTOSAHMSA KJIETKH. B mokosmelcs KieTke
peuentop uPAR/CD87 paBHOMepHO pacmpe-
JIeJIEH M0 MOBEPXHOCTH LUTOIJIa3MaTHYECKOHN
MeMOpaHBl, OTHAKO HNPHU MUTPALHUU KIETKHU
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MNPOUCXOMUT KIacTepUu3anus pelenropa
uPAR/CD87 na numupytomnieM kpae, obecre-
4yuBasi BEKTOPHOE €€ MepeMelleHue Mo rpa-
NHUEHTY XeMoaTTpakTaHTa. PemenTop ypoku-
Ha3bl, Kak U MHorue ['dU-3aaxkopeHHbIE
OeNKHU, TOKAIN30BaH B “JTUMUIHBIX II0TaX” —
OMpeaeNeHHBIX y4YacTKaX IJa3MaTU4eCKOU
MeMOpaHbl, 00OTalEeHHBIX TIUKOCHUHTO-
JTUMHUJIAMH U XOJNECTEPHUHOM. 3JeCh XKe
CKOHIEHTPUPOBAHB MHOTHE CHUTHAJIbHBIC
monekynbl: Ca?*-ATda3za, Ca?'-xaHamsl,
Oenku ceMelicTBa Src-KMHA3, MPOTEUHKHHA3a
C, G-0Oenku, kaBeonuH u ap. ' ®U-penentopsr
JUIIEHB TPpaHCMEMOPaHHOTO M IUTOIIA3-
MaTUYECKOTO JIOMEHOB, a MEXaHU3MBbI Iepe-
Jladyy CUTHAJA OT 3TUX PEIEeNTOPOB Ha BHYTPU-
KJETOYHBIC CHUTHAJIbHbIC MHIICHH OCTAIOTCSH
IO KOHIIa He U3BeCTHBIMH. [l0CKONBKY 3TH
pelenTopsl He CIMOCOOHBI HEMOCPEICTBEHHO
KOHTaKTHUPOBAaTh C BHYTPHUKJIETOYHBIMU
CHTHAJIbHBIMHU MOCPEIHUKAMU, OYESBUIHO, UTO
JIOJIKHBI CYIIECTBOBATh TpaHCMeMOpaHHBIE
OenKu-ajanTopel, oOecnednBamIIue COMps-
JKEHUE CHCTEM “NPUHATHUA’ U Nepeaadu
curHana. CymiecTBYIOT JJaHHBIE, CBUJIETEIb-
CTBYIOIIUE O TOM, YTO HUHTETPUHBI, KABEOJINH,
BUTPOHEKTHH, L-CENEeKTHH MOTYT SBIATHCSH
OenkaMu-aJanTopaMu JJs pelenTopa ypoKu-
Ha3bel. Tak, B3aUMOJIeiCTBUE YPOKWHA3HOTO
peunentopa ¢ OEIKOM BHEKJIETOYHOTO MarT-
pUKCa BUTPOHEKTUHOM CIIOCOOCTBYET BHEKIIE-
TOYHOU aJre3uu, a B3aUMOJICHCTBUE pelenTopa
C JeHKOUUTapHBIM MHTErpuHOM Mac-1 Hao6o-
POT, aKTUBUPYET KIECTOYHYIO MUTPAIIUIO.
KpuHTIn-goMeH ypoknHa3bl Takke BOBIE-
4&H B MHIYKIHIO BHYTPUKICTOYHON CUTHAIIH-
3allMM, MUTPAIlUU U aJre3uu KJIETOK. bulio
00HapyXeHO, YTO KPHHTJI-JIOMEH B3aWMO-
JIEUCTBYET C POCTOBBIM TOMEHOM YPOKHUHA3HI.
[Ipennonaraercs, 4YTO pOCTOBON JOMEH ypoO-
KWHA3bl 3aKPHIBACT 3MHUTOIBI CBSI3BIBAHHS HA
KpHUHTI-JOMEHE, HO Onaromaps B3auUMO-
neficTBUO poctoBoro nomeHa ¢ uPAR/CDS87
MPOUCXOJUT IKCIO3UIHS KPUHTII-IOMEHA, €T
CBSI3BIBAHME C MHTETPUHAMH, B pPe3yJbTaTe
MPOUCXOMUT 3aITyCK BHYTPHUKIETOYHON CUTHA-
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JU3alUd U MUTpanuu kKietok. [lomumo
ONMMCAHHBIX CUTHAJIBHBIX NMyTedl HaMu OBLIO
00HapyXeHO, YTO OJHOLIENOYEYHAs! YPOKH-
Ha3a, B3aUMOJEHUCTBYS C HYKJIECOJIHHOM,
crnocobHa TpaHciaouupoBathes B sanpo. [lox
BO3/€HCTBUEM YPOKHHA3bl B sJpe MpOHUC-
XOAUT aKTUBALMs TPAHCKPUIILUH I'eHa TIaaKo-
MBIIIEYHOTO aKTHHA B pudOpodiIacrax u 3amyc-
KalTcs mpouecchl TpaHcaAudpepeHInPOBKH
kneTok u3 ¢pudbpobnactoB B Mmuopubpo-
Onactel. Takum 00pa3oM, ypOKHHA3a ABJISAET-
Cs BaXXHEWIIUM PEryiasTOpoOM KIETOUYHOMH
aare3uu, MUTpauuy, npoirudepaunn u gudde-
peHIUpOBKH KiIeToK. CBoM 3P (PeKTH ypoKH-
Haza OMocpeayeT Kak uyepe3 NpoTeoJuTHIEC-
Kyl0 aKTHUBHOCTB, TaK M 3a CUYET aKTHUBAIUH
BHYTPHUKJIETOYHON CHTHaJIM3AIlUM M TpaHC-
KPHUIILIHUH TE€HOB.

B nocneanee BpeMs HaKanJaUBAIOTCS JaH-
HBle 0 ApyroM npexncrasutesne I'dOU-3as-
KOpPEHHBIX O0EJIKOB, KOTOPBIH TaKXke CocoOeH
aKTUBUPOBATH MPOLECCH BHYTPHUKIETOUHOU
CHTHAJIM3aIMH, HAIPaBJICHHbIE HA KJIETOYHYIO
MUTPALUIO U Tpodudepanuio. ITO aTHIUIHBIA
NpeACTaBUTEND KAATEPUHOBIO CynepceMelic-
TBa T-kaarepun. “Knaccuueckue”’ kaarepu-
HBI MPEACTaBIAIOT CO00 ceMeilcTBO TpaHC-
MeMOpaHHBIX PEUENTOPOB, OMOCPEAYIOUIUX
KaJbUUH3aBUCUMYIO TOMODUIBHYIO aITre3HI0
BO BCEX TKaHIX M opraHax. “Knaccuueckue”
KaJIrepUHBI COJEPKAaT BHEKJIETOUYHYIO 4acThb,
COCTOSIIIYIO U3 NATH KaJlbIHICBI3BIBAIOIINX
JOMEHOB U OTBETCTBEHHYIO 32 TOMO(HIBHOE
y3HaBaHUE, TPAHCMEMOpaHHBIE U IIUTOILIA3-
MaTHyeckue agomeHB. “Kmaccmueckue”
KaaTrepuHbl o0ecneunBaoT GOpMHUPOBAHUE
CTaOHMIBHBIX MEXKJIETOUYHBIX aATE€3MBHBIX
KOHTAaKTOB 3a CYET B3aUMOJEHCTBHUA C
KOMIIOHEHTaMH aKTHHOBOTO IIUTOCKEJETa
NOCpeACTBOM OE€JIKOB KaTEHHMHOB M IJIAKO-
rnoOuHoB. BHekneTounas yacte T-kaarepuHa
FOMOJIOTHYHA “KJIACCHYECKUM’ KaJATepHHaM
U TaKXe€ COCTOMT U3 MATH KaATepUHOBBIX
MOBTOPOB, OJJHAKO T-KaATepUH JTUIIEH TpaHC-
MeMOpPaHHOTO M LHUTOMNJIAa3MaTHYECKOTO
JOMEHOB, a 3asKOpeH Ha MeMOpaHe uepes
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I'®U, rae, kak OBIIIO CKa3aHO BBIIIIE, COCPEIO-
TOYEeHO OOJIbIIOE KOJMYECTBO OEIKOB CHI-
HaJbHOTO KacKajaa, 4TO MO3BOJSET MPEeIo-
JOXUTH yyacTue T-kKaarepuHa B aKTHUBALlUU
BHYTPUKJIETOUYHOU CUTHANU3aUUU. MeXaHUu3M
BHYTPUKIETOYHOW CUTHANMU3ALUU uYepe3
“kiaccuyeckue” KaArepuHbl B LIEJIOM ycCTa-
HOBJI€H, TOTJa KaK BOMNPOC O MPOBEACHUU
cur"ana ot T-xagrepuHa BHYTPb KJIETKH
octaeTcss OTKpHITBIM. O4eBUAHO, YTO AN
I'dU-3agaxkopennoro T-kaarepuHa, Kak U Jis
I'®U-3asskopeHHOTO peLenTopa ypoKHHa3HI,
JIOJIKHBI CYIIECTBOBATh TpaHCMeMOpaHHBIE
ajanTephl, HO MOKa O HUX MaJ0 YTO HEH3-
BECTHO.

[Ipu u3yvenun skcnpeccuu T-kaarepuHa
B HOPME B Pa3JIMYHBIX OPTaHaX U TKaHSX OBLIO
MOKa3aHO, YTO MaKCUMalbHas AKCIpPECCUs
T-xanrepuna HabnomaeTcss B CEpAEYHO-CO-
CyIUCTOH cucTeMe (B KapJMOMHOIIUTAX, IHIO-
TENUU, TINaJKOMBIIIEYHBIX KIJIETKaX U MEepH-
[UTax) U B HEpBHOU cucteme. T-kaarepuH, mo
BCEH BUAUMOCTHU, SABISETCS HABUTALUOHHOU
MOJIEKYJIOM, OCYIIECTBISIOMEH OTPULIATEIb-
HYI0 HaBUTAallMI0O pOCTa aKCOHOB K CBOUM
MHUILIEHSM B IIpoliecce SMOpHOTeHe3a: pacTy-
nue akKCOHBI M30erawT Ha CBOEM NYTH
y4acTKOB, Ill€ dKcIpeccupoBaH T-KagrepuH.
Kpowme Toro, B Hamei 1abopaTopuu ObLIO MO-
Ka3aHo, 4TO B INpolleccax HEOAHTHMOreHe3a
T-xkaarepuH moaaBisieT MUTPALUIO 3HIOTE-
JMHANBHBIX KJIETOK B pe3ylbTare ToMo]uib-
HOTO B3auMojeicTBus Mosekyn T-kaarepuna
Ha MOBEPXHOCTHU SHAOTEIHAIBHBIX KIETOK U
KJIE€TOK CTPOMBI, TaKXe€ 3KCIpeCcCUpYIoIe
T-xkaarepwH. HamMu ObLIM MOJNIYYEeHBI JaHHBIC
0 TOM, 4YTO 3KcHnpeccusa T-kaarepuHa Bo3pac-
TaeT IPU ATEPOCKIEPOTUUECKHUX TOPAKECHUAX
cocynoB. M3BecTHO, 4YTO aTepOCKIEpPO3 COI-
POBOXKIA€TCsl HAKOMJIECHHUEM JIUIONPOTEUIOB
Hu3koi niaotHoctu (JIHIT) m xomectepuna B
COCYIHMCTOM CTEHKE, HapyIIEHUEM NIPOHHUIIAE-
MOCTH 3HJIOTEIHS U CTEHO3UPOBAHUEM TPOC-
BETa cocyia. belno BeICKa3aHO MpeAoIokKe-
HHUE, 4YTO Tumepskcnpeccus T-kaarepuHa B
cocylax MpHU aTepoCKIepo3e He ciaydalHa, u
BO3MOYHO, 3TO CBA3aHO C HEFaTUBHBIM BO3-
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neiicteuem JIHII Ha cocynucTyro ctenky. Ha-
korenue JIHII B kineTkax cocymoB Mpouc-
XOJIUT Uepes kinaccuueckuid anoB/E-penenTtop
JIHII, vo tem He MeHnee, JIHII cnocoOHBI
BBI3BIBATH PAA “TOPMOHONONOOHBIX” 3ddek-
TOB, B OCHOBE KOTOPBIX JIEKUT aKTHUBALUS
CHCTEM BHYTPHUKIETOYHOM cHTHanu3anuu. B
OTIMYHE OT XOPOIIO M3ydYeHHOTO “MeTabo-
nuyeckoro” gaeiicteus JIHII, omocpeayemoro
anoB/E-peuentopoM, MexaHU3MBI “TOPMOHO-
mogo0HBIX” 3P PEKTOB HEU3BECTHBI, TAKKE
HEU3BECTEH PELENTOP, CONPSIKEHHBIH C CHUC-
TEMaMH BTOPUYHBIX MOCPEAHUKOB. PaHee B
Hame ysabopaTopuu yganoch OOHApyXHUTb
ATUIIMYHBIA y4aCTOK cIeH(PUUECKOTO CBSI3BI-
BaHus JIHII Ha KynbTHBHpPYEMBIX INIaJKOMBI-
LIEYHBIX KJIETKaX COCYJ0B, KOTOPBIM OKa3ajcs
T-xanrepun. CesaspiBaHue T-kaarepuHa c
JIHIT nuskoappunnoe, K, ceaswiBanus JIHII
¢ T-xaarepuHOM HaMHOTO BbIlIE, YeM ¢ K,
csa3piBanus JIHII ¢ kmaccuueckum penen-
Topom: K anoB/E cocraBaser 1-2 Mkr/mi, a
K, T-xaarepuna Haxonutcs B mpexaenax 60
Mkr/miu. [pu B3aumoaeiictsuu JIHII ¢ T-
KaJrepuHOM aKTUBHpPYyeTCcs PoCcHOMHOZUTHI-
HBI 00MeH, HaKanJIuBaeTCs AHAUITIHIIEPOJI
B MeMOpaHe, YBEJIHUYHUBACTCS KOHIEHTPALUs
BHyTpuUKieToyHoro Ca’*" 3a cuér BBIXOAA
kanpuua u3 OIIP, a Takke akTHUBHpYyeTCH
MUTpanus KiaeTok no rpaauenty JIHII.

B nacrosimee Bpems B Hameil naboparo-
pun uccieayercs poap T-kaarepuHa B pe-
TyJISIUY IPOHULIAEMOCTH 3HA0TENHs. B HOpMe
SHAOTENHAIbHBIE KIETKH 3KcnpeccupyroT T-
KaJrepuH, OMHAKO IPHU COCTOSHUAX, CBA3aH-
HBIX C HapylI€HHEM MPOHULAEMOCTH 3HJO-
Tenus, dkcnpeccus T-kaarepuHa Bo3pacTaer.
MBI npennoyioXuin, 94To T-KaaArepuH Takxke
y4acCTBYET B pEryaaluy IPOHULIAEMOCTH COCY-
n0B. JIeCTBUTENBHO, SKTONINYECKAs TUIIEPIK-
cnpeccust T-kaarepuHa B 3HAOTEIHAIbHBIX
KJIETKaX CONPOBOXAAETCS YBEIUUEHUEM NIPO-
HHUI]aEMOCTH MOHOCJIOA 3THX KJIETOK, a MOJaB-
JIeHNEe HAaTUBHOW 3Kcmpeccuu T-kaarepuHa
Hao0opoT, ycuinuBaeT 0apbepHY0 (QyHKIUIO
SHAOTENHA, CHUXKAaAd NPOHULIAEMOCTh UX MO-
Hocnos. B ocHoBe MexaHM3Ma perynsanuu
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NPOHUIIAEMOCTH JIEKHUT aKTHUBAIUSI CHCTEM
BHYTPHKJIETOUYHON CUTHAIU3ALUH C yIaCTHEM
RhoA/Rac1/Cdc42 I'T®a3: npu rumnepikc-
npeccuu T-kaarepuHa B 3HOOTENIUU YBeEJH-
YHUBAaETCS COJAEpPXAaHUE HE TOJIBKO aKTHBH-
poBaHHbIX ¢popm ['TPa3, HO Takxe M UX
NpsAMBIX HUCXOASUX nmocpenHukos: ROCK,
PAK, LIMK. Ilpu 3TomM akTuBamus 3TOTO
CUTHaJIbHOTO NMYTH IPUBOJUT K IIEPECTPOKam
AKTUHOBOTO M TYOYyJIMHOBOTO LUTOCKEJIETAa: B
KJIeTKax, TunepIkcnpeccupyomux T-kazg-
repuH, BO3pacTaeT MOJUMEpHU3alnusa cTpecc-
¢ubpuI-aKkTHHA U AETOJUMEPHU3ALNST MUKPO-
TpyOOUeK, a IpH MOJABJICHUN HATUBHOH KCII-
peccun T-kaarepuHa HaoOOPOT, AKTHH JEMO-
JUMEpHU3YeTCs, a MUKPOTPYOOUKH MOIUME-
pusytorcsa. Kpome Toro, runepskcnpeccus
T-xanrepuna Takxe paspymaer VE-kanre-
pPUHOBBIE aJre3MBHbIE KOHTAaKTHI: HabIIo-
naeTcsi (GOPMHUPOBAHHE MEXKJIETOUYHBIX
meneil B 30He MEXKIETOYHOW aATe3MH B
MOHOCJIO€ YHAOTEIUANbHBIX KJIETOK, yBEIH-
YUBAETCs THPO3UHOBOE (hochopuiupoBaHue
BHYTPUKJIETOUHOTO foMeHa VE-kaarepuna mno
y4acTKy CBA3BIBAHUS C OeTa-KaTEHHUHOM.
docdopunuposanue VE-kaarepuHa npuBoguT
K OnokupoBaHuIo cBA3bIBaHUA VE-kanrepuna
C aJanTepHBIMU OenkaMu (KaTeHHUHAMH),
pa3pylaet cBA3b KATEHUHOB C [IUTOCKEIETOM
KIEeTKU, U JecTaOMIM3upyeT aaTre3uBHBIC
KOHTAaKThl. B pe3ynbTare mpoOMCXOOMUT KiaT-
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pHH-3aBUCHMBIN 3HA0UMTO3 VE-Kanrepuna u
ero gerpajgamus B JIU30COMaXx.

EcTp naHHBIE, CBUAETEIBCTBYIONHE O
TOM, 4To T-KaATepuH acCOUMHUPOBAH C
MoJieKynamMu [31-MHTErpuHOB Ha MeMOpaHax
KJIETOK, TaK KakK MOKa3aHO NPsSMOE BIUSHHUE
skcnpeccun T-kaarepuHa Ha KOJHYECTBO U
9HJO0UMUTO3 [B1-UHTErpuHa B KIETKAaX Kaplu-
HoMBI. Takoe npsiMmoe BIusHUE 3Kcpeccuu T-
KaJrepruHa Ha ypoBeHb [B1-MHTErpuHa, BO3-
MOXHO, pEeTyJIupyeT MHBa3MBHOCTh U MeTa-
CTa3UpPOBaHUE OMYXOJEBBIX KIETOK, TaK Kak
NOTEPs HHTEIPUHOB OMYX0JIEBBIMHU KJIETKAMHU
KOPPEJIHUPYET CO CTENEeHbI0 MAJIUTHU3ALUN U
WHBAa3UU B TPAaHCPOPMHUPOBAHHBIX KJETKaXx.
CymecTBYIOT TakXe OTAeJbHBIC JaHHBIE O
BO3MOXXHOM y4YaCTHH HHTETPUHACCOLHHUPO-
BaHHOU knHAa3bI IL3 B mpoBeeHnn curHana c
T-xaarepuHa BHYTPb KJIeTKH. KiaroueBbIMH
CUTHAJbHBIMU O€NKaMH, YYaCTBYIOIIUMH B
IaHHOM Kackajne, sSBisaroTcsa kuHa3el GSK3[3
n Akt, Ipu aKTUBALIMU KOTOPBIX MPOUCXOJUT
cTabunu3anus B-KaTeHUHA, TPAHCIOKAIUS €T0
B saapo, u aktuBanus renoB Lef/Tcf u Cyclin
D1, oTBeTCTBEHHBIX 3a mpoiudepamuio B
SHIOTENHANBHBIX KIETKaX.

TakuM o00pa3oM, CyHmecTBYIOT OENKH,
BBIMOJHSIOMINE HABUTAIMOHHYIO QYHKIHIO,
CUTHAJM3alUs C Y4aCTUEM KOTOPBIX peryiu-
pyeT mpolecchl HampaBJICHHON MUTpalUH,a
Takxke npoaudepannu u 1udepeHIuPOBKH.
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Hellpo3HI10KpUHHBbIE peryasiuumn
Y B3POCJIbIX MUICKONIMTAKIIUX U B OHTOICHE3e

M.B. ¥Yrpwomos

HUnemumym 6uonoeuu pazeumusi um. H.K. Korvyosa PAH mugrumov@mail.ru;
HUnemumym nopmanvnou ¢usuonoeuu um. I1.K. Anoxuna PAMH, Mockea

OCHOBHBIM YCJIOBHEM >XH3HECIMOCOOHOCTH
OpraHu3Ma SBJISETCS MOAAEPKaHNE TOCTOSH-
CTBa BHYTpEHHEH cpeabl, HECMOTpPSA Ha
W3MEHEHH BHEIIHEW cpeabl, 4To obecrme-
YUBAETCS HEHPOIHAOKPUHHONU CHUCTEMOU pe-
ryasuun. KiroueBoe 3B€HO 3TOM CHUCTEMBI —
THTIOTAaJaMycC, OKa3bIBAIOMUI TPAMOE dHIO-
KPUHHOE BIIMSIHHE Ha aJIeHOTUNO(U3 U HEKO-
TOopble mepudepruueckre Opraubl, a TaKXKe Ha
nepupepudecKkue dHIAOKPUHHBIE JKEJIe3Hl,
ormocpenoBaHHOe yepe3 ageHorunopus. du-
3MOJIOTHYECKH akTHUBHBIE BemecTBa (PAB)
HEMPOHAIBHOTO MPOUCXOXKACHHUS MOCTYHAIOT B
KPOBEHOCHBIE COCYJBl B «HEHpPOTeMaIbHBIX)»
OoTIeNax Tumorajamyca, JUIIEHHBIX TeMaTo-
sHnedanrudeckoro daprepa. B ocranbHBIX
obmacTsAX MO3Ta y B3POCHBIX XHBOTHBIX
noctymieHuo PAB B KpOBOTOK NPENsATCTBYET
rematosHIehannueckuii 6aprep. Hapsaay ¢
LEHTPaJbHON BBICOKO HEPAPXUYHON CUCTEMOM
HEUPOIHJOKPUHHON pEryIslUU CYLIECTBYET
bunoreHeTudecku Ooyiee APEBHSS MEPH-
bepuueckast nuddy3Has HEHPOIHTOKPUHHASL
CUCTEMa, MPEeJICTaBICHHAs CEKPETOPHBIMH
tak HaszpiBaeMbiMu APUD (ot aHri. amine
precursor uptake and decarboxylation)
KJI€TKaMH, PACCEIHHBIMU B OOJBIIMHCTBE
nepupepruvIecKkux OpraHoB. ITH KIETKH,
CHHTE3UpYIOIHe PU3NOTOTUYECCKH aKTHBHbBIC
MEeNTHAbl © MOHOAMHUHBI, y4aCTBYIOT B Mapakx-
PUHHON perymsinuu «pabodux» KIETOK-MH-
nIeHen.

CornacHO OOMENMPUHATON KOHIIETIIUH,
dbopMUpOBaHUE IEHTPaAJbLHONH HEHPOIHIO-
KPUHHOHW PEeTYJISINHN B OHTOTEHE3€ HaYUHAETCA
C «co3peBaHUA» MepUPEPUUECKUX DHJO-
KPUHHBIX XeJe3, KOTOpbIe CHadajda pyHKIHo-
HUPYIOT aBTOHOMHO, a 3aT€M MOIMajaioT Mo
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KOHTpONb ameHorunoduiza. B 3to Bpems
TOPMOHBI MepUPEepPUIECKUX IHIOKPUHHBIX
XKee3 YYacTBYIOT B PEeTrylIsaluu pa3BUTHA
MO3Ta B LEJOM M DHIOKPHHHOTO THIOTala-
Myca B 4acCTHOCTH. B cBoOI0 odepenb, MO3T
BKJIFOUAETCS B PETYISIHIO afeHOTHOMH3a U
OTIOCPEIOBAHO Yepe3 HeTo mepudeprudecKkux
SHAOKPUHHBIX JXKeJe3 TOJNBKO MOCciIe OKOHYa-
TEJIbHOT'O CO3peBaHus, T.e. nocie GopMupo-
BaHHUS ClieMPUUESCKUX MEKHEHPOHAIBHBIX U
HeHpOoBacKyIApHBIX cBsia3ei. [Ipu aTom oOpa-
3yeTcs 3aMKHyTas CHCTE€Ma pPerylslui,
XapaxkTepHas JAJIS B3POCIBIX MIEKOMHUTAIOIINX.

[TockonbKy HEMPOHBI HAUMHAIOT CEKPETH-
poBatb ®PAB — menTHAB, MOHOAMHUHBI, POCTO-
BBIE (PAKTOPHI U Ip. — BCKOpE mocie ux oopa-
30BaHUS M 33J0JITO 10 GOpMUPOBAHUS MEXK-
HEWPOHAIBHBIX U HEMPOBACKYJISIPHBIX CBA3EH,
CUHMTAETCs, UTO OHU B 3TO BPEMs BIHUSIIOT Ha
(hopMupOBaHHE MO3Ta B KAYECTBE HHAYKTOPOB
pa3BuTusg. bonpmas gacTe 3THX BEIIECTB
y4acTBYET B ayTOKPHUHHOM M NmapakpUHHOH
perynsauuu nuddepeHUPOBKH HEHPOHOB-
MHUIIEHEH, BRICTyNas B KauecTBe Mopdo-
FeHETUYECKUX WU TPAHCKPUIIIIMOHHBIX (ak-
TopoB. IIpu 3TOM OHHM, OEHCTBYSd B CTPOroO
OTIpeIeNIeHHbIE TEPHUOIBI OHTOTEHE3a, OKa3bl-
BAaOT AONTOCPOYHOE (MMIPHHTHHTOBOE)
BiUsHHUE Ha N PepeHIIUPOBKY HEHPOHOB-
MUIIEHEH W IKCIpPECcCUIo crenupuyecKoro
¢enoruna. Tak, QU3MOIOTHYECKH aKTHUBHBIC
BEIIeCTBAa HEHPOHAIBHOTO MPOHUCXOKICHUS
Y4YacTBYIOT B MapakpUHHOW perymsanuu: (a)
npoiaudepanuu KJIETOK-TMPEANIEeCTBEHHUI]
HelipoHOB, (0) Murpanuu nuddepeHIUpyo-
IMXCs HEHPOHOB U3 MECTa UX 00pa30BaHUS B
MECTO OKOHYATEIbHOH JTOKAIN3aIUH B MO3TY,
(B) akcmipeccuu cenupruuecKuX reHoB U CHH-
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Te30B (HelponmenTuabl, GepMEHTH CHHTE3a
KJIACCUYECKUX HEHPOTPAHCMHUTTEPOB, MEMO-
paHHBIE TPAHCIIOPTEPHI, BE3UKYISIPHBIE TPAHC-
NOpPTEpPHl, PEUENTOpPHl), (B) HANpPaBIEHHOTO
pocTa aKCOHOB M JEHIAPUTOB, (T) dhopmu-
pPOBaHMS CHEUUAIN3UPOBAHHBIX MEXHEHPO-
HaJIbHBIX KOHTAKTOB (CHHAICHI U AP.).
YyuteiBas T0, uTo 1udPepeHunpyomuecs
HENpOHB HauuMHAWT cekpeTupoBarts PAB
3aJ10JIr0 /10 Havajla CHHAITHYeCKOW HEHpo-
TpaHCMHUCCHU U (OopMUPOBAHHUS TreMaTo-
sHIepanuueckoro O6aprepa, HaMu Oblia
copmyaupoBaHa runoTe3a, CONIACHO KOTOPOH
HEHpOHBI HA paHHEH CTaluu Pa3BUTHS QYHK-
HUOHUPYIOT KaK CEKPETOPHBIE KIETKH, a MO3T
KaK MONU(YHKIMOHATBbHBIN SHIOKPUHHBIH
opraH. 9To 03Ha4yaeT, YTO AECATKH, €CIH He
cotiu PAB mocTynaoT u3 Mo3ra B 00IyIO
CHUCTEeMY LUPKYJSLHUH, OKa3bIBasi SHIOKPUHHOE
BIIMSTHUE Ha PAa3BUTHE LIEJIOCTHOTO OPraHu3Ma.
15 npoBepKYU TUIIOTE3Hl B KAYUECTBE MapKep-
HbIX @AB M03roBOTO NpOMCXOXKAECHUS OBLITU
BBIOpaHbl MOHOAMHHBI (ZOQaMUH, CEPOTOHUH)
U HeliponenTuabl (FOHaZOTPONUH-PHIN3UHT -
ropMoH). Y B3pOCIBIX XUBOTHBIX OHU UT'PAIOT
poJib HEHPOTPAHCMUTTEPOB HMJIU HEHPOMO-
OYAATOPOB, MEpeAAUINX HHPOPMALHIO OT
HellpoHa K HEMpOHY, a TaKXKe HEHPOTOPMOHOB,
MOCTYNAIMINX U3 THIOTallaMyca ¢ MopTajb-
HBIM KPOBOTOKOM B ageHorunoguis. Okaza-
JIOCh, UTO Y KPBIC B IEPUHATAIBHOM IEPHOIE —
1o GopMUpOBaHUS reMaTodHIEe(aTuyecKoro
O0apbepa — KOHIEHTpaUUs YIOMSIHYTBIX Map-
KepoB B 00mIel cucteMe HUPKYIAIUN TaK XKe
BBICOKA, KaK U B NOPTAJbHON CHCTEME Y
B3pocnbix. Ilocne popmMupoBaHus rema-
TodHIe]annueckoro 6appepa UX KOHLUEHTpa-
10U B KPOBH PE3KO MaAaeT, YTO SBISIETCS
KOCBEHHBIM I10Ka3aTeleM MO3TOBOTO IPOUC-
xoxaeHus 3tux GAB. IIpssMbeiM noKkazaTenb-
CTBOM MO3TOBOTO NMPOMCXOXKICHUS SIBISETCS
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CHUXEHHE KOHIEHTpauuu aopamMuHa, Cepo-
TOHHHA ¥ TOHAJOTPOIMH-PUIIU3UHT-TOPMOHA B
KpPOBHU Yy KpbIc A0 (GOPMHUPOBAHUS TeMaToO-
sHIEeanuueckoro Oapbepa mociae MUKPO-
XAPYPTUUECKOTO pa3pyLIeHUs] CUHTE3UPYIO-
HIMX UX HEHPOHOB UM HMHTHOUPOBaHUS CUHTE32
nodpamMuHa U cepoToHMHa B Mo3ry. Mcmomns-
30BaHHBIE MapKepbl, Kak U MHOTHE JpyTue
®AB M03roBoro npomucxoxJaeHus, BEpOATHO
crnocoOHbI 10 popMUPOBaHUS reMaTodHLEa-
JUYECKOro Oapbepa OKa3blBaTh YHIOKPUHHOE
BIIMSIHUE HA MOTEHIHAIbHBIE Iepudepuueckue
MHIIEHH — aJeHOrunodus, roHaasl, TOYKH,
cepAle, KpOBEHOCHBIE COCYABl U caM MO3T. B
MocJeJHEE BpEMS HAaMH IOJYUYEHBI NEPBHIC
MpAMBIE 10Ka3aTEJIbCTBA IHJOKPUHHOIO BIUA-
HHUs1 $aKTOpOB MO3ra Ha mepudepuyeckue
OpraHbl-MHUIIEHHU B 3TOT MEPHOJ] OHTOTEHE3A.
Hecmotps Ha To, 4yTo mepuox GpyHKIHO-
HUPOBAaHMA MO3Ta KaK 3HJOKPUHHOTO OpTraHa
HE MPOJOJKUTENEH, OH SABISAETCSA KIIOUEBBIM
B pa3BUTHU OpPraHU3Ma, IOCKOJIbKY HMEHHO B
3To BpeMsi PAB okazbiBatoT HeoOpaTuMoe
BJIMSIHME HAa Pa3BUBAIOIIHMECS KIETKU M Opra-
HBI-MHILIEHU B Ka4€CTBE MOPPOTEHETHIECKUX
UM TPaHCKPUNIMOHHBIX hakTopoB. OTCrona
cielnyeT HEOOXOOMMOCTh MEPECMOTPETH
naToreHe3 psjla BPOXKIAECHHBIX 3a00JeBaHUi C
MO3UIUU HapylleHus metrabdonusma mMopdo-
reHeTUYECKUX (aKTOPOB MO3TOBOTO IpOHC-
XOXKJIEHHUS.

Takum oOpa3zom, HeHTpanbpHas U nepude-
pudyeckass HEMPOIHAOKPHUHHBIE CUCTEMBI
obecneuynBalOT MojAAepX aHNE TOMeocTa3a H
PEryIsIIUI0 BAXKHEHIINX QyHKIMHA BO B3pOCIOM
OpraHusMe, B TO BpeMs KakK B pa3BUBAIOIIEM-
Csl OpTaHU3Me€ MO3T B Kaue€CTBE SHJAOKPUHHOTO
opraHa OKa3bIBaeT NpPsIMOE SHAOKPHHHOE
BIIMSIHHE Ha pa3BUTHE NepUPEPUUECKUX Opra-
HOB-MHUIIEHEH M CaMOTO Mo3ra (ayTopery-
JISIITHS).
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HoBblil BUI ICUX0(PHU3U0J0THYECKOro cTpecca Ha 3emJie
u B Kocmoce: cTpecc cMepTeIbHO OITACHBIX COCTOSAHUH
(3THoJI0TUA U PU3MOJIOTHICCKHE XAPAKTEPUCTHKH)

N.b. Ymakos

Yupeoscoenue Poccuiickoti akademuu Hayx locyoapcmeennwviii nayunwii yenmp Poccuiickoi
Deoepayuu, Hncmumym meduxo-ouonocuveckux npoorem, Mockesa; Ibushakov@gmail.com

[IpobGirema amamTaluu JHI, MEPEKHUBITUX
CUTYyallH, CBI3aHHBIE C PHCKOM JJIS )KU3HH U
370pOBBS, ObINIa aKTYaJbHOM BO BCE MEPHUOBI
HCTOPUHU YesioBeuecTBa. B HacTos1ee BpeMs
3TO CBSA3aHO C POCTOM YHCJIa UPE3BBIUYANHBIX
CUTyallMid Pa3JUYHOIO poJa, TEPPOPHUCTHU-
YECKHUX aKTOB M BOOPYKECHHBIX KOH(IMKTOB.
B »TuX cnydasx BO3HHKAET COBEPIICHHO
0COOBIN BUA CTpecca — CTPECC CMEPTEIHLHO
onmacHwex coctosHuit (CCOC), xapakTe-
PHU3YIOIUICS OBICTPOI TUHAMHUKON CO 3HAYU-
TEeJNIBHOU yTPaTOi PyHKIIMOHATBHBIX PE3EPBOB
OpraHW3Ma W JJIUTEIBHBIM CJEIOM B OTIa-
JEHHOM TEePHUONE, NHATHOCTHPYEMBIM C
MOMOIIbK (PHU3MOJOTHYSCKUX M MCUXO(DH-
3UOJIOTUYECKUX TECTOB.

B paborte ommcadbl pe3yabTaThl UCCIENO0-
BaHUS WHIWBUAYAIbHBIX MCHXO0(DU3UOIOTH-
YEeCKUX MEXaHM3MOB aJalTalud IPH KU3HE-
yrpoxawiiux cutyanusax. Mcnosib3oBaiach
METOJMKa HEMPOCEMAaHTUYECKOUM Tcuxoguar-
HOCTHKH, OCHOBaHHAs HA aHAJN3€ BHI3BAHHBIX
noteHmuanoB 31" mpu MOAMOPOTOBOM BpeMe-
HU TIpEIbsIBICHUS BepOaIbHBIX CTUMYIOB. B
Hamelt maboparopuu (bybees FO.A. u coasr.)
MPOBOMUIIOCH BRIACICHIE BEI3BAHHOTO OTBETA
Ha KaXABIH cTUMYyJN, o0paboTka MeTomaMu
KPOCCKOPPEIAIMOHHOTO U wavelet-ananusa,
OII€HKA C MOMOIIbK HEUPOCETEBBIX aJITOPUT-
MOB M PE3YJBTHPYIOIIAsi OI[CHKA BCEX CTUMY-
JOB JJIsI KaXXJOTO OTBEACHHUSI U BPEMCHH
NpeabsABICHUS. VI3710KEHBI IPECTABICHUS O
CBSI3M aHAJIM3UPYEMBIX TTOKa3aTeliel ¢ HE0CO3-
HAaBA€MBIMHU aCMEKTaAMU TMCHUXHUYECKOU Ies-
TenpHOCTH. [IpUBEACHBI pe3ynbTaThl 00OCIe-
NOBAHUU C IIOMOIILIO OIIMCAHHON METOJIMKH HaA
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Pa3HbIX KOHTUHTEHTAaX n}oneﬁ, ACATCIBbHOCTH
KOTOPBIX COTPSIKEHA C OTACHOCTHIO JIJIS JKH3-
HU. YKa3aHHbIE U3MeHEeHUuS B QyHKIHO-
HUpOBaHUM 0a30BBIX MEXaHM3MOB Oecco3-
HATEJIBbHOTO pearupoBaHUs MOTYT YTOYHHUTH
HamnpaBJICHUA IJI1s1 COBEPUICHCTBOBAHUA METO-
0B TICUXOJIOTHUECKOUN MOAACPKKHU U IICUXOKOP-
pexuuu.

Jns pazpaboTku 3¢ HEeKTUBHBIX Mep Npo-
(hbUTAKTUKH B KOPPEKIIUH AU3aJANTAIIHOHHBIX
HapymeHHH Ba)XHa HE CTOJBKO (peHOME-
HOJIOTHUS, Kak oOs3arenbHas pacmudpoBKa
KOHKPETHBIX MCXAaHHU3MOB OCYHICCTBJICHHUIA
MPHUCIIOCOOUTEIBHBIX PEAKIIHI OT CTUMYJIA 10
TEX 3BC€HBEB B IIpoHeccax peryilsannn, KOTOpPbIC
o0ecrneYnBaOT U3MEHEHNE AJANITUBHOTO T0-
BEACHU.

TpeBora u cTpax jiexar B OCHOBE MHOTHX
IICUXUYECKUX HAPYLWIEHUH — HEBPOTUUYECKHUX,
OCTIPECCHUBHBIX, NMCUXOCOMATHUYCCKUX pacCT-
poiicTB. [lepexnBaHue HHTEHCUBHOTO CTpaxa
MU MOMaJaHUH B 3KCTPEMATBHYIO CUTYAIUIO
SIBISIETCS BaXHEUIITUM YCIOBUEM IJId BOSHUK-
HOBEHHS MOCTTPaBMAaTHYECKOTO CTPECCOBOTO
paccTpoiicTBa. 3HAYMMBbIE pa3lIHYHs pearupo-
BaHUA HA pa3JIMUHbIC CCMAHTUYCCKHUE CTUMY -
JIbI, CBSI3aHHBIE CO CTPAXOM U OTIACHOCTBIO JIJIS
KU3HH MOKa3aHbl, B YaCTHOCTH, NpH 00cCIe-
JOBAaHWH JINI OTTACHBIX PO eccHii.

Cutyanus MOAeINpPOBaHUS dTana MeXILIa-
HETHOTO moJjieTa B dKkcmepumenTe « Mapc 500»
He SBJISJIACH KU3HEYTpoXKatollel B OyKBab-
HOM CMBICJIE, HO BOCIIpHMHHMAJIaACh HCIIbITaA-
TCJIAMHU KaK MOTCHIUAJIBHO NPEACTaBIAIOIIAA
CephEe3HYI0 OMAacHOCTh AJA 340poBbiA. Ocy-
MIECTBISIIOCH CpaBHEHHWE MOKa3aTelel BBI3-
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BaHHBIX MOTCHIMAJIOB JIJIT Pa3JIMIHBIX CTUMY-
JIOB JI0 M TOCJE MPOBEJCHUS AKCIIEPUMEHTA.
Pesynbrarel npuBeneHsl B Tabnuie (mpeacras-
JeHBI TOJHKO MOKAa3aTeJM, UMEIIIUE J[0CTO-
BEepPHBIC Pa3IN4Hs C QOHOBHIMY 3HAUYCHUSIMHU ).

TakuMm oOpa3om, oTpUIaTEJbHBIE 3HaYE-
HUS TIOKa3aTeleil COOTBETCTBYIOT OoJiee BHI-
COKOMY MOpPOTY BO3HHUKHOBEHUS PEaKIIUM Ha
TECTOBBIA CTHUMYJ H, CIEIOBAaTEIbHO, B HUX
MPOSIBJISIIOTCS MEXaHU3MBI, CBSI3aHHBIC C
nmcuxolorndeckoi zamutoii. HaobGopor,
JIOCTOBEPHBIE MOJTOXUTEIbHBIC 3HAUYCHUS
CBUJETEIBCTBYIOT 00 OTCYTCTBHUH IMPOSB-
JEeHHUHU MCHUXOJOTUYECKOW 3alUTH U, Oojee
TOTO, O HaJIWYWHU BBIPAXKECHHOUW aKIeHTyal[Hu
IICUXOJNOTHYECKON MpOoOIIEeMaTHKU, COOTBET-
CTBYIOIIEH TECTOBOMY CTHUMYIY.

OnHuM U3 HauboJee JKECTKUX BapUAHTOB

CpaBHelme noKa3sareJsieil BbI3BAHHBIX MOTEHIHAJIOB A0 U mocJjie yuacrusi B

IKCIIepUMEHTeE.

M1 — MezanaHa o rpyImme 0 yyacTHs B 3KclepuMenTe, M2 — MeaMaHa 1o rpyrre
TI0CJIE Y4acTHsl B SKCIIEpUMEHTe, Z — KpuTepuil ManHa- YuTHu,

P — ypoBeHb 10CTOBEPHOCTH.

CCOC saBnsetrcs 0oeBoll cTpecc, geHcT-
BYIOIIMH Ha yYaCTHUKOB BOOPY>KEHHBIX KOH-
(IUKTOB M TEPPOPHUCTUUECKUX aKTOB. boiee
«MSTKHE» CTPECCOPHl XapaKTEePHBI JJIS JHUIL
omacHbIX npodeccuit. Becb KOHTHHYYM
cTpecc-peakuuid nmpu nedcTBUU (PakTopoB,
HECYIHUX YIpO3y IJi XHU3HU U 3A0POBBS
MOJXKHO KjaccH(pUIIMPOBATH B BUIE cTpecca
CMEpPTEJbHO OMAacHBIX COCTOSHHU. Yame
BCEro OH SBIsAETCI KOMOMHHPOBAHHBIM
CTpPECcCOM, 3TO CHUCTEMHas MHOTOYpOBHEBas
peakuus opraHM3Ma 4ejoBeKa Ha BO3JeicT-
BHE KOMILJIEKCA OMacHBIX (JaKTOPOB C peaib-
HBIM 0CO3HAHHEM BBICOKOTO pHCKa THOETH UK
Cepbe3HOM yTpaThl 340POBbS, KOTOpask HPOsIB-
JSeTCsT Ha JTUYHOCTHOM, MCUXO(pHU3UOIOTH-
YeCKOM, dYMOIMOHAJIbHO-BETETaATUBHOM M
COMaTHYECKOM yPOBHSX, IPU 3HAUYUTEIbHOH,
a BO3MOXHO M Beayluei
ponu M3MeHEeHU# B Oec-
co3HaTenbpHOH cepe, 3aK-
JoYaomuxcs B rpyOoi
nedopmanu 6a30BBIX 3T0-

cTpykTyp. Cnenyer mpus-

Crumyn | Iokazarens | M1 | M2 | Z | P

Bonesu  Obmammt  -0.507 0.464 2744 0.020  HaTh, uTO B pobiemaTuKe
Bonesus  F3 0 0575 1.135 3.488 0.005  meuxopmsuonornn CCOC
Kema F3 1 0.052 0.958 -2.498 0.031 ropasno Goxbme Tpyn-
Kema F4 1 0.426 -0.325 2.248 0.048 HOpemaeMbIX 3aaad, Tak
XKena P4 1 0.753 -0.367 2311 0.043 Kak JaHHBIC ITOJYYarTCs
Kocmoc F4 2 -0.665 0.301 -2.765 0.019 ropasao 4alle «OT XHU3-
OHEICHOCTL F3_0 -0060 1055 -2333 0041 HH», @ HE «OT SKCHepI/I—
OmnacHocts  F4 1 1.204 -0.091 2.893 0.016 MeHTa». B 6yaymem npo6-
Pa6ora T4 0 -0.565 0.272 -3.752 0.003 IeMy BCICICTBHE PAZLa
Pa6ora P3 1 -0.282 0.989 -2.577 0.027 0GbEKTHBHHX HaKTOPOE
Pa6ora T4 2 -0.809 0.968 -2.363 0.039

CeMbs O6uLammr.  -0.887 0.438 2392 0037 ~ CHCAYeT paccMaTpHBatTh
CeMbs F3 0 -0.102 1.564 3711 0.004 ropaszio mmpe u rayoxe —
CeMbs T4 1 1336 -0.087 2.729 0.021 HE TOJBKO KakK crenudpu-
Cekc T3 0 -0.479 0.901 -2.699 0.022 YECKYy npobiemy JIHL
Cekc T4 1 0.203 -0.626 3.030 0.012 OmacHbIX mpodeccuid, a Kak
CwmepTs P4_0 -0.464 0.744 -2.672 0.023 GbyHIaMeHTalbHYI0 MEIU-
Amoroms P4 0 -0.102 1.140 2.575 0.027

KO-OMOJOTUYECKYIO TPO0-

HaumeHoBaHus oKa3aTeseil 00pa3yloTcs U3 Ha3BaHUs OTBEJCHUS U H(pbI, 0603Ha-
yaronieit Bpems npenbspieHus: 1 —tl (manoe Bpems), 2 — t2 (6onbioe Bpems), 0
— cyMMapHble rmokasarenu s tl u t2. Peakius Ha Jpyrue CTUMYJIBI OTMeYaiach

JeMy — BBI30B BpPEMEHHU,
CIIOCOOHBIN BOBJEYH MO
CBO€E BIIMAHHUE JIIOOOTO 4Ye-

Ha ypOBHE TEHACHIHH W He OblIa gocToBepHOl. IlomydeHHBIE pPe3yIbTaTHI

TMIO3BOJIAKOT TOBOPUTH O HAJIMYUU PsAZia ICUXOJIOTMYECKUX PI3M€H6HI/II>1, BO3HHUKAOMIINUX

BCJICACTBUC YHAaCTHA B JOJITOBPEMEHHOM SKCIIEPUMEHTC.
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JI0OBEKa B II000H MOMEHT
JKHU3HU.
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Ipu4yuHBI NpexXIeBPEeMEHHON 0011e0H0I0THYeCKOU
Aerpaganuy 4eJI0BeKa, MyTH ee MpeaynpexieHus
U pelieHue npoodsjaemMsbl 310POBbS

C O3 CAHOKPE€ATO0J10THHN

®. U. Oypayi, B. K. Hoxkund, B. ®. Oypayii, I'. A. Byny

Hnemumym ¢husuonoeuu u canoxpeamonocuu AH Mondoswl, Kuwunsy

1. Cocmosanue 300p08bi COBPEMEHHO20
obwecmsa

NmeeTcss 1OCTaTOYHO NAHHBIX, CBUIETENb-
CTBYIOMHUX 0 (aTaIbHOCTU CYIbOBI COBpe-
MEHHOTO O0IIEeCTBA, SBISIONIETOCsS NOTpeOu-
TEJIbCKUM U MOTJOLIEHHBIM CTPEMJICHUEM K
CO3JJaHUI0 MaTEepPUANLHOTO OJIAromoJIydus,
NnepeIBUHYBIIUM Ha BTOPOU IJIaH MpoOIeMy
obecneyeHHs 3J0POBbS, Mmojaras, 4TO OHO
caMo co0oW HallaguTCs, M3-3a Yero, Io
CYIIECTBY, CTallo OOJBLHBIM OOIECTBOM.

I[lo manaeiM BO3 B Mupe rnobainbHO Ha
1000 genoBex npuxoxutcs okono 770 Gonb-
HBIX, OKHJaeMas NPOJOJIXKUTEIbHOCTD )KU3HU
NpU POXACHUHU COCTaBISET NULIb 68 JeT, a
MakcuMalibHOEe yBeiauueHue ee Ha 30 met
npennonaraercs Toubko k 2100 roxy. Ha6umro-
JllaeTcsl TEHJAECHIUSl YBEJIUYEHUS KBOTHI CEp-
JIEYHO-COCYAUCTHIX, SHAOKPUHHBIX, OHKOJIO-
TUYECKUX, IMMYHHBIX U HEPBHO-IICUXUYECKHUX
Oone3Hell B cTpyKkType 3abojieBaeMOCTH Ha-
ceyieHUs. B pa3BUTHIX cTpaHax npuMepHO 2/3
BCEX cMepTel 00yCIIOBICHBI XPOHUYECKUMHU
HEWHBA3UBHBIMU 3a0oneBaHusiMu, a Kk 40
rojaMm y KaxXJOro BTOPOTO KUTEJS MIaHEThl
UMEIOTCSl JI€reHEpaTUBHBIE U3MEHEHUS I03-
BOHOYHHKA, K 50 —y 70%, ak 70 -y 90%. K
43 romamM QaKTHYECKU KaXJblil 4elloBeK 0o0-
neet 3-4 6onesnsamu. B 45-50 neT y xeHmUH
HAUYMHAETCAd MEHOIay3a, ABISIOLIASACT IPU3-
HaKOM (U3HOJIOTHUYECKONW JUMHHYAIHUU C
nocneayromed gerpananueit. [lo yrBepxk-
nenuo cnenuanuctos BO3, B coBpeMeHHOM
MuUpe OO0mUN YypOBEHb pacHpOoCTpaHEHUS
MCUXUYECKHX Ooyie3Hel cocTaBiseT Oolee
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200 cnyuyaes Ha kaxasle 1000 yuenosek. bonee
80% peTeidl WIKONIBHOTO BO3pacTa UMEIOT
(GYyHKIMOHAJIbHBIE HAPYWIEHHUS CEPACUHO-
COCYAUCTOM CHCTEMBI. 3HAYUTEIbHBIH NpO-
LEHT JIUL NPU3BIBHOTO BO3pacTa mpHu 00CTos-
TE€IbHOM MEIHIIMHCKOM OCMOTpPE OKa3bl-
BalOTCSl HEMPHUTOJHBIMU K BOMHCKOH ciryxk0e.
B nmocnenHee BpeMs MMEET MECTO pe3Koe
CHHUXKEHHME NOKa3aTeseil yeJoBeYecKon crep-
MorpaMmbl. K ToMy ke M3BECTHO, YTO JIIOAU
YMHpPAIOT HE OT CTapoCTH, a OT Ooje3Heil, a
CTapoCTh SIBIAETCS HE YEM MUHBIM, KaK paHHEH
MopdohHu3noIOTHUECKON Aerpaxanuel, oc-
No)KHEeHHOH! Oone3Hsmu. CornacHo NporHo3am,
u B OyaymieM 3a00J1eBa€MOCTh XPOHHYECKUMHU
00ne3HAMHU (OHKOJOTHYECKUMH, CEPACYHO-
COCYJIMCTBIMHU, DHIOKPUHHBIMU, UMMYHHBIMHU
U Ap.) IPOSIBUT TEHACHLUHIO K yBEIUUYCHHIO.
Bricokuii ypoBeHbs 3a00JieBaeMOCTH U IIpe-
XKIeBpeMeHHas oOuieOuosiornyeckas jaerpa-
Janus yrpoxarmT CyIeCTBOBAHUIO HE TOJBKO
COBPEMEHHOI'0, HO U Oynyuiero oouiecTsa.

2. Ilymu pewenus npobremvl 300p08bs

Ux nBa. IlepBBiif — COOTHECTU DPKOJOTHUUEC-
KyI0 cpeay oOMTaHHS, TEXHUYECKUE JTOCTHU-
XKEHUsI, 00pa3 )KU3HU, ICUXOIMOIHOHATbHBIE
Harpy3k#u ¢ QUIOTeHETUYECKH CHOPMUPO-
BaBMUMUCS (PU3UOIOTHUYESCKUMU CHOCOD-
HOCTSAMH U MOTPEOHOCTIMHU, T.€. IPUBECTH
OKPY’KaloUlylo 4eJoBeKa CpeAy U CTUIb ero
JKU3HH K TAKOBBIM, K KOTOPBIM B IMpOIEcCe
¢unorenesa cHopMUPOBAIUCH COOTBET-
cTByIoIKE MOP(HODU3NOTOTHIESCKIE MPUIHAKA
Y KW3HEHHBIH MOTEHIMAJI YellOBeKa, YTO HE
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. U. dypayit, B. K. Hokuns, B. ®. Oypayii, I. A. Byny

npencTaBisieTcs pealbHBIM. BTopoil myTh
HaM Ka)XeTCs, €IMHCTBEHHO NMPHUEMIIEMBIM H
COCTOHUT B TOM, YTOOBI IeJeHaNpaBICHHO
¢bopMupOBaTHE M NMOAAEPKUBATH MOP(HOIO-
rUYeCKuil, U3nonoTuIecKuii, OMOXUMUYECKHUM
U NMCUXHYECKUH CTAaTyc OpraHu3zMa, ero
310pOBbE C Te€M, 4TOOBl OpPTaHU3M BBIAEP-
JKUBaJ MPECCUHT CETOAHAIIHUX U 3aBTPALIHUX
YCIOBHN XHU3HEIEATECIBHOCTH YEJIOBEKA.
Cka3aHHOE, C YYETOM KpHU3HUCa CYLIECT-
BYIOIIMX METOJOJIOTUH pelieHuss npoOaemMsbl
3J0pOBBs, U MOCIYXHUJIO OCHOBAHUEM AJA
CO3/1aHUsI CAHOKPEaTOJNOTHHU (sanus — 370-
poBbe, creator — co3gaBaTh, logos — Hayka).
OHa npu3BaHa pa3padoTaTh TEOPUIO U MPaAK-
THKY LeJieHAaNpaBlIeHHOr0 GOPMUPOBAHUS H
NoJJIepKaHUs 30pPOBbS OpraHW3Ma OT 3aK-
JaJIK¥ TaMeT, SMOPUOHAIBHOTO Pa3BUTHS U 10
NOCJeJHUX NOCTHATaJbHBIX 3TAMOB OHTO-
reHesa; popTuUKaUU COMATUUYECKOTO H
MCUXHYECKOTO 3I0pPOBbS HE TOJIHLKO Ha YPOBHE
WHAWBUAYYMa, HO U MONMYISIUUHA NIOnEH;
npenynpenuTh IpexaeBpeMeHHY0 001mebno-
JOTHYECKYI0 JAerpajganuio U 00ecneuyuTh
nporpeccuBHyIo 3Botonuio Homo Sapiens kak
OMOJIOTHYECKOTO BHUAA — 33a/1a4H, KOTOpbIE He
CTaBUIHCH IpyruMu Haykamu. CaHOKpea-
Tonorus Oaszupyercs Ha cneUU(PUUECKHX,
TOJBKO JJIsI HEE€ OCHOBOIOJAraluux, IpUH-
OUIax, METOAAaX MCCIeAOBAHUSA U MOHATHIX,
KOTOpBIE OyIOyT MpEeACTaBICHBI B JOKJaJeE.

3.Hexomopuvle pesyromamul
CaAHOKpeamojlocuu

1. PazpaGoTanbl HOBbIE KOHIENIHN O (PEHO-
MEHE 3J0POBbS U O CAHOKPEATOJIOTHYECKOM
NUTaHuMU, 0a3upyronuecs Ha TEHETUYECKHUX,
MOP(OTOTHIECCKUX, PUZHOTOTHICCKUX U TICU-
XMYECKUX OCHOBAX CAHOTCHHOU IS TEIbHOCTH
OpraHu3Ma.

2. PackpbIThl IPUYUHBI, JETEPMHUHUPYIO-
IMe BBICOKUH YPOBEHB 3200JIeBa€MOCTH Hace-
JIEHUS U TpEXJIeBPEeMEHHYI0 00mebuonoru-
YECKYI0 Jerpajalnuio 4eloBeKa, KaKOBBIMHU
SBISIOTCS:

a) cTuxuiiHOe GOPMHUPOBAHME B IIpOLIECCE

paszeumus
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paHHETO OHTOTeHe3a alalTUBHOT O, (PU3UO0JIO0-
TUMYEeCKOTO W IMCUXUYECKOTO MOTEHIMaia
3I0POBBs, U3-3a YET0 XHU3HEHHO Ba)HBIC
OpraHbl U CUCTEMBI HE B COCTOSHUH CTOWKO
CaHOTeHHO (PYHKIMOHWPOBATH B Pa3IUIHBIX
CHUTYaIUsIX;

0) NIpUOCTaHOBIECHUE JACUCTBUS B YEJIOBE-
YeCKOM OOIIeCcTBE ABMKYIIEH CUIIBI TPOTPEC-
CHBHOU DBOJIIOIIMH — €CTECTBEHHOTO O0TOOPA,
YTO MPUBEJIO K YBEIUYECHUIO I'Py3a JaBICHUS
Ha YEeJIOBEYECKUH OPTaHU3M CO CTOPOHBI
HaKaNJIWBaMIUXCS BPEAHBIX MyTalui, o0yc-
JIOBJICHHBIX PE3KUMHU U3MEHEHUSMU (haKTOPOB
OKpyXarImeh cpelbl;

B) CTPECCOTEHHBIH (CUMIATHKO-TOHUYEC-
Kuii) 00pa3 )KU3HU U HECOOTBETCTBUE TEMIIOB
W3MEHEHHUH yCIOBUW XU3HU COBPEMEHHOTO
YeJIOBeKa U CKOPOCTH BO3MOXKHOU SBOTIOIUU
(hHUIIOTEeHETHYECKUX HOPM peaKInii, n3-3a 4eTo
opranu3M (akTHYEeCKH HAXOJIUTCS B COCTOS-
HHUU XPOHHUYECKOTO CTPECCa;

I') TYMaHHOE CTPEMIJIEHUE COBPEMEHHOTO
obmecTBa pa3pemiuTh BOCIHPOU3BOJHUTH
MOTOMCTBO BCE€M, JlaXe¢ T€HETHUUYECKH WU
MCUXHUYECKH HE3JOPOBEIM HHAUBUAYYMAM;

1) COBpEMEHHass MeJUWIHHA, Oyay4H
HO30JIOTUYECKON HAayKOH, MO-CYIIEeCTBY, ITOJa-
raet, 4YTo mpobiieMa 30pOBbs cama 1o cebe
pEUIUTCS MPU PACKPHITHU MEXaHU3MOB BO3-
HUKHOBEHUS U Pa3BUTHUS MATOJOTUN U NIPU UX
3pheKTUBHOM JEUECHUH, YeM U OO0BICHSAECTCH
OTCYTCTBHE B IEpEYHE OCHOBHBIX MIPEJAMETOB,
MPENoJaI0NUXCs B MEIBY3aX, CICIUAIBLHOTO
Kypca JIeKIHI 0 MeXaHu3MaX GOpPMUPOBAHUS
Y O JIepKAHUS 3]J0POBBA.

[MocnencTBus BIUSHUS STUX IPUYHH ITPe-
CTaBJISAIOT 0COOYI0 OMacHOCTH JJS 3J0POBHA
Y DBOJIIOIMY HE TOJHKO COBPEMEHHOTO YeJo-
BeKa, HO M OyJAYHIMX MOKOJEHUHN HIOJEH,
MO3TOMY TPEXJAEBPEMEHHYI 001e0n0I0rU-
YeCKYIO JeTpaaluio YeJI0BEKa HaJl0 OTHECTH
K YPOBHIO TaKUX TII00aIBHBIX TPOOIEM, Tpe-
CTaBISIOIMKUX YTPO3y CYIIECTBOBAHUS YeI0BE-
4ecTBa, KaK dHEPreTuYecKas, MpoI0BOJIBCT-
BEHHasl, 3Kosorudeckas u np. [Ipu 3TomM He0O-
XOJIMMO MEPECMOTPETh KOHI[STIIINIO PA3BUTUS
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IlpuunHB NpexaAeBPEMEHHON 0011e0MOIOTHYECKON AeTpafalii YelloBeKa

MEAULHNHBI, KOTOpas MyTyallbHO CTajla HO30-
JIOTUYECKON HAayKOW, U KaK CIeCTBHUE, TOJAT0-
TOBKY KaJpOB Bpadei.

3. UnentudunupoBansl GpakTopsl, BIUIIO-
IIMe€ Ha 3J0pPOBHE YEJIOBEKa Ha Pa3JUYHBIX
3Tanmax M3MEHEHMs YCIOBHH €ro XHU3HE-
nestenpHOocTH. Ha HauanpHOM 3Tame 3BOJIO-
OHUH, KOTAa cpeda oOMTaHUs OblIa OTHOCH-
TEJIbHO KOM(OPTOTEeHHOM, 310POBBE 3aBHCEIO
rJIaBHBIM 00pa3oM OT reHeTH4YecKux (akro-
pOB; TP OTHOCUTEIBHOM yXyAILIEHHH YCIOBUI
CYUIECTBOBAaHMUsS Ha COCTOSHHU 3JJOPOBBI
HauyajJdu CKa3bIBaThCA €€ M IKOJOTHUEcKasd,
M counuManbHasi oOCTaHOBKH, B KOTOPBIX
NpoTEKalla €ro XHU3Hb; NPHU AaJbHEHIIEM
YKECTOUEHUHU CPEAbl OOUTAHUS U OXJIAKICHUH
KJIMMaTa AOMOJHUTEIBHO HAa yPOBEHb 370-
POBbBS CTallM BJIUATH Takue (aKTOPbl, Kak
€CTECTBEHHBIH 0TOOP, CTAaBIIMU JIBUXKYILEH
CHJIOM 3BOJIIOIMH; TEXHOJOTUH (CO3qaHHE
opyIu# Tpyaa, OAOMAallHMBAaHUE U BBIpALIU-
BaHHE XMBOTHBIX, KYyJIbTUBHPOBAHHE pacTe-
HU); UHTEIIEKTyajbHasd JesSTeIbHOCTh; Ha
COBPEMEHHOM 3Talne, Korna cpeaa oOuTaHus
ypbaHu3npoBaHa, IpOU3BOJCTBEHHBIE IIPOLIEC-
CBhl aBTOMATU3UPOBAHBl M BBICOKO TEXHOJO-
TUYHBI, a 00pa3 )KMU3HH ITOCTOSSHHO YCKOPSIETCS
U SIBJISIETCA CUMIIATO-TOHUYECKUM, IOBEIEHHE
YeJIOBEKa, BCIEACTBHE pa3pabOTaHHBIX UM
HOpPM MOpaiu, IMMUTHUPYETCA B CTPOTUX paM-
Kax, Hapsiy ¢ T€HETHYECKUMH, JETEPMHU-
HUPYIOIUMH aKTOpaMu 340POBbs: 00pa3zom
JKU3HU, HHTEJUIEKTYalbHOU JESITENbHOCTHIO,
9KOJIOTUYECKUMH U COL[UAIBHBIMU YCIOBUAMHU,
TEXHOJIOTHEN M aBTOMAaTHU3aIMEH, a TakXke
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MEIUIIMHCKUMHU YCIIyTraMy U HEyHKITHOHUPO-
BAaHUM B YEJIOBEYECKOM OOI[ECTBE €CTECT-
BEHHOT0 oTOODA.

Jlons moCNeACTBUM BAUSHUS OJHUX U TEX
ke (pakTOpPOB HA PA3TUYHBIX 3TANaX dBOJIOIUH
YyesoBeka Oblla HEOJAMHAKOBA.

4. B noxyage OyAyT OCBEIICHBI TAKXE U
JpyTUe HaydHBIC PE3yJIbTaThl, MO3BOJHUBIINEC
MepecCMOTPETh HATUYCCTBYIOIIHE TPAKTOBKHU
CYIIHOCTH 3J0POBBS, OMPEACIUTh KPUTH-
YeCKHe 3Talbl B CTAHOBJICHUU CTPYKTYPHOM
MAaTPHIIBI 3J0POBbsS OPTaHU3Ma MTPU BHYTPUYT-
POOGHOM ¥ MOCTHATAILHOM PAa3BUTHH OT/EIb-
HBIX OPTaHOB U OPTAHU3MAa B [IEJIOM, IPUHIUTIBI
oTpejieJICHHS YPOBHS 3J0POBbS CEpAIla U JieT-
KUX, POJIb Pa3INYHBIX HYTPUECHTOB U OUOJIO-
FHYEeCKH aKTHBHBIX BEHIECTB B MOJACPKAHUH
370POBbS U .

4. llpakmuuecxasn Heobxooumocms 060-
cobOnenHus CaAaHOKPeamono2uu 6 OmoeabHyio
ompacib 6UOMEOUYUHBI

OmnbIT pa3BUTUS CAHOKPEATOJOTHH MOKAa3bI-
BaeT, YTO pelIeHHue CyaJb00HOCHOM 115 deno-
BeYeCcTBa MPOOIEeMBl 340POBHS BO3MOXKHO
JUIIb IPH YCIOBUU €€ 000C00IeHUS B OTIEIIb-
HYI0 OTpaciib HayKH, B 3aa4y KOTOPOI BXOAHT
HCCIeI0BAaHUE MEXaHU3MOB CTaHOBIEHHUS,
roMeocTaTupoBanusi, GopTHPHUKAIUN U AUMHU-
Hyallil YPOBHS 3J0POBbS KU3HEHHO Ba)KHBIX
OpraHoB M OpTaHM3Ma B LI€JIOM, pa3paboTKa Teo-
pPUHM M IPaKTUKHW LeJeHanpaBieHHOTO ¢op-
MHUPOBaHUsA, NOAACp)KaHUA U GOPTUPUKALNH
3II0POBBA U MIPEAYPEXKACHHS IPEKICBPEMEHHON
0011eOnoNornuecKoil gerpagalnny 4eIoBeKa.
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TopMo3HBIE MEXaHU3MBI B pe(PICeKTOPHBIX PeaKIUAX
CUMIIATHYECKON HEPBHOU CUCTEMBI

A.I. Yymak, C.A. PyrkeBunu, T.B. Kapasaii, K.M. JIro3una, U.10. Anbdep

Benopyccruii 2ocyoapcmeennviil yHugepcumem;
Hnemumym ¢puzuonoeuu HAH Benapycu, Munck

IIpencraBinenue o ToM, 4TO BCE MOJIUCHUHAI-
THYECKHE CHUMIAaTUYeCKue pedieKchl CIUH-
HOTO MO3Ta SBJSIOTCS OJJHOBPEMEHHO IOJHU-
MeIUaTOPHBIMH, YTBEPAUIOCH Ha CTPAHULIAX
COBpPEMEHHBIX MOHOTpapuil U 0030pHBIX
crateil. Pacrer uncno mybnukanuii, o6cyx-
JaloUIuX poiib 00bEMHON Mepegayd CurHaia
B MO3Ty, BOBJeKawued B chepy BIHSHHSA
pacuIpoCTpaHsIeMOro TOKOM MEXKJIETOUHOU
JKUJAKOCTH XMMHUUYECKOTO (pakTopa MHOT000-
pa3HbIe PELENTOPHI, JIOKAIU30BAHHBIE KaK B
0071aCTH «KJIaCCUYECKUX» CHHAICOB, TaK H
SKCTpacHHaNTH4YeCKH. Bce 3To 3acTaBiseT
paccMaTpuUBaTh MEXaHHU3MBl pPEryldaluu
GyHKIHMH Ha cerMEeHTapHOM ypoBHe Oonee
CIIO)KHBIMH, YeM noiaraiu panee. [lo cospe-
MEHHBIM JIaHHBIM, HEHPOHBI 1OPCAIBHOTO pora
CIIMHHOTO MO3Ta pacnojaraloT NpeuMy-
IIECTBEHHO JKCTPACHHANTHYECKU pPacCIoo-
JKEHHBIMHU penentopamu, apPuUHHBIMHU K
pa3zHooOpa3HbIM HelipomenuaTopam (TJIHIUH,
I'AMK, NO u gp.). OHH BOBIEKalOTCAd U B
peann3anuio CHMIATHYECKUX pe(IeKTOPHBIX
peaknuii, cBA3aHHBIX C AEHCTBUEM B opra-
HHU3ME€ UYpe3BBIYAWHBIX pa3ApakKUTENEH.
[TockonbKy HHTMOMpPOBaHHE THIEPAKTHBHBIX
peaKkuui CHUMIIATUYECKON HEPBHOM CUCTEMBI
MOJET CIOocOOCTBOBATh OTPAHUUYECHUIO TOC-
JeCTBUHN BUCLEPAIbHOM 00U, yCTaHOBIEHHE
MEXaHU3MOB TOPMOXXEHHS HUMIYJIbCALlUU B
3¢ dhepeHTHBIX BOJOKHAX BHYTPEHHOCTHBIX
HEPBOB JOJKHO OBITH CONPSXKEHO C IIeJeHal-
pPaBIEHHBIM IOHCKOM CPEJICTB, NPUMEHEHHE
KOTOPBIX MEPCHNEKTUBHO I MEIULIUHCKOU
MpPaKTHKH.

Marepuan nmojiy4eH B OCTPBIX IKCIEPH-
MEHTaX Ha HapKOTH3UPOBAHHBIX HEMOYTaIoM
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n yperanoMm (30 u 500 mr/kr) kpwicax ¢
MOMOIIBI0 KOMIBIOTEPHOTO 3JIEKTPOPHU3UO-
JIOTUYECKOT0 aHajdnu3a UMIYJIbCAallMU CHUMIIa-
TUYECKHX HEPBHBIX BOJOKOH B HEPBHBIX
CTBOJIaX MPH HOUMLENTHBHOM BO3IEHCTBUH
(pacTskeHHe, HIIEMUs] TKaHEW KHUIIKW) Ha
peLenTopbl BHYTPEHHUX OPTaHOB MIIU 3JIEKTPO-
CTUMYJALHIO HepBOB. lIpemaparsl BBOAUIH
nHTpaTekanibHo Ha ypoBHe Th 8-9 uepes
TOHKHMI CUITMKOHOBBINA KaTeTep, NPOJIBUHYTHII
1o 000JIOYKH CTMHHOTO MO3Ta Yepe3 OTBep-
CTHE B aTIaHTO-OKIMIHUTAIBHONH MeMOpaHe.

B pesyabprarel McciegoBaHUS yCTaHOB-
neHo, 4To adpepeHTHbIe BOJOKHA KOXHU H
MBILII BOBJIEUECHBl B PEANU3aLUI0 CUMIATO-
UHTHOUPYIOIHUX pedIEKTOPHBIX pEeakuui Ha
YPOBHE CHMHHOI'O MO3ra, OrpaHUYMBAIOIINX
pa3BuTHe 0OJEBBIX BUCLIEPAJIbHBIX pPEaKIUi.
[Tony4eHsl gOoKa3aTeiabCcTBa TOrO, YTO TIIyTa-
MaT- U NO-epruueckue HEMpOXUMHUUECKHUE
npoueccs BOBIEYEHH B (popMHpOBaHHE
NPOHOUULENTUBHBIX PEaKui, B TO BpeMs Kak
F'AMK- u rnuuuHeprudyeckue mpejgomnpe-
eS0T CUMIIATOMHTUOUpYyomue 3G PeKTh Ha
cnuHalbHOM ypoBHe. l[logTBep)aeHHEM
YKa3aHHBIX BBIBOJIOB MOTYT CIYXXHUTb ClIedy-
I0IHe TaHHBIE.

B ompiTax ycTaHOBJEHO, YTO pEaKLUH
¢daznueckux 3¢ PepeHTHBIX CUMIATUUYECKUX
BOJIOKOH B BETBSX OpPIOIIHOTO a0PTaJIbHOTO
CIJIETEHHs, BBI3BIBA€MbIE CTHUMYJIALHEH
adhepeHTHBIX MPOBOIHUKOB Ipynibl C TOHKOH
KUINKWA, KOXKU U coBMecTHBIM APY, B u C-
apdepeHTOB MBI 3aJHEH KOHEYHOCTH,
XapaKTEepU3YTCSd IIHUTEIbHBIM IOCIE-
NeHCTBUEM, BApHMAaTUBHBIM JIATCHTHBIM IIe-
pUOJIOM, OTpakasi aKTHUBaIMi0 (OHOBO Heak-
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THUBHBIX 3 PEPEHTHBIX CUMIIATHYESCKUX HEH-
POHOB. DJIEKTPOCTUMYISIUS COMATUIECKUX
Ad,B u C appepeHTHBIX MPOBOJHUKOB Ha
(hoHe pa3apakeHUs BUCIIEPATbHBIX COMPOBOXK-
JaeTcs yrHeTeHueM (a3uyecKoil, HO He
TOHUYECKOW cuMmatuueckoi addepeHTHON
WMIyIbCAIliH, YTO CBUJIETEIHCTBYET 00 aK-
TUBAIlMA CUMIIATOMHTHOUPYIOMHUX CUCTEM B
JNaHHBIX METONMYECKUX ycnoBusx. ®apmako-
JOTUYECKHUH aHallN3 Jall OCHOBAHHUSA YTBEP-
XKJIaTh, YTO MOHOOKCH]] a30Ta BOBJICYEH B
npoIrecchl POPMUPOBAHUS KaK TOHHYECKOM,
Tak u pe(ISKTOPHO BBI3BAHHOUN UMITYIbCAIIUU
3¢ (dhepeHTHBIX BOJIOKOH OPIOIIHOTO aopTallb-
HOTro crnieteHuss kKpbeickl. MarHOUTOPp NO
cuHTa3bl L-NAME, BBelIeHHBIH HHTpaTEKAIb-
HO (20-60 mkxr B 0,1 MI), CHUXKANT 4acCTOTY
ToHn4uecko# (ot 27,0+3,2 mo 17,5 umm./c + 1,1
umi./c; P<0,001) u pedaexkTOpHO BBI3BAaHHOU
aktuBHOCTH (0T 48,6+3,2 10 32,8 ummn./c £ 5,8
WMIL./C IpH aKTUBALMU KOXKHBIX U 0T 67,6+5,7
pgo 17,3 umn./c = 2,7 umn./c; P<0,001 —
OppikeeuHbIX apdepeHTHRIX BoNOKOH). Cy0-
ctpat NO cunTtassl L-aprunun (80 mkr/0,2
MJI) IPOBOIUPOBANl CUMIIATOAKTUBUPYIOMIHH
3 dexT (1o yacToTe UMNYJIbCAIIUA TOHUYEC-
KoM oT 25,1+£2,9 mo 32,3 umn./c + 2,3 ummn./c,
P<0,01, u ¢asuueckoii ot 67,6+5,7 no 82,8
umiI./c £ 3,2 uMI1./c, B OTBET Ha CTUMYIAIHIO
YYBCTBUTEIbHBIX BOJOKOH OPBIKEEUYHOTO
HepBa u oT 48,6+£3,2 no 59,8 ummn./c = 3,1
UMII./Cc,— TTOJKOXKHOTO HepBa Oenpa). B cBoro
ovepeab, TOHNYECKas aKkTUBHOCTH 3 PpepeHT-
HBIX BOJIOKOH OPIONTHOTO a0PTaJbHOTO CILIETE-
Hus 10303aBucuMo (10°—10-3 Monb/i1) HOTEH-
nUpoBalach UHTPATEKaIbHBIM BBeJeHUEM L-
riryraMmara Hatpus B fo3e (ot 23,9+1,8 no 34,1
um./c = 2,8 umn./c npu BBeaeHuu 10-4 mois/
J1) Ha OHE MOJIOKUTEIHLHOTO XPOHOTPOITHOTO
sdpdexra (ot 352+11 mo 404 cucron./mMmuH +
10 cucrtoxn./mun). JleicTBUE TOPMO3HBIX
AMUHOKHCIIOT TIUIIMHA U Y-aMHHOMACISIHOM
kuciaoThl (2 - 103 mons/i1, 06bem 0,02 M) B
JUKBOPE CINUHHOTO MO3ra MPOSBISIIOCH B
WHTHOMPOBAHUU TOHHYECKOW M BHI3BAaHHOU
AKTUBHOCTH 3P ()EPEHTHBIX BOJIOKOH B COCTaBE
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HEPBOB OPIOIIHOTO a0PTaJbHOTO CIJIETEHHUS.

Peanuzanus mMoHocuHanTuyeckoro H-
pediekca Ipu KOHAUIUOHUPYIOIIEM pa3pa-
KeHuH apPpepeHTHHIX BOJOKOH OPBIKEEIHOTO
n 6onpueOepUOBOrO0 HEPBAa XapaKTEPH-
30BaJIOCh CHH)KEHUEM, a MOJKOXHOTO HEpBa
O0enpa — ero moreHuupoBanueMm. MHTpa-
TeKaJbHOE JeHCTBUE TOPMO3HBIX aMHUHO-
KHUCJIOT YMEHbIIaJ0 peduekTopHbie ) PEeKTHI,
a rmytamara — ux ycuiauanuo. IIlpu 3tom
BBEJICHHE B CIIMHHOMO3T'OBOH JINKBOP HHTHOU-
topoB cuHTa3zel NO (L-NAME, L-NNA) u
L-aprununa cauxano (Ha 30-50%) amnnu-
Tyay H-oTBeTOB, BBI3BIBAa€MBIX OTAEIBHO U
npu 00yCIOBIUBAIOIIEH CTUMYISIUHN BUCIE-
paJIbHBIX U COMaTHYEeCKUX aphepeHTHBIX BO-
nokoH. [lonydyeHHbIe JaHHBIE CBHJETEJb-
CTBYIOT 00 y4acTHM MOHOOKCHJA a30Ta B
MOZYJISIIUHN BO30yIMMOCTH MOTOHEHPOHOB, B
TOM YHCJI€ IPH OCYIIECTBIEHHUHU BUCLEPO-
COMaTHYECKUX pe(IIECKCOB.

Kak BBISIBIEHO mOCJ€ aHalu3a pPe3yJib-
TaTOB clenyomux cepui onsiToB, NO s dek-
TUBHO BIIMSIJ Ha IPOTEKaHUE pedIeKTOPHBIX
peaKkuuii, peaJu3yeMbIX BOJIOKHAMHU OpbIXKeey-
HBIX HEPBOB. [leiicTBue npeaumecrBeHHuKa NO
L-apruauHa B NTUKBOpE 3aKjloyaeTcs B
obpaTumoM, g0303aBucuMOoM (10°—10* mob/1)
WHTUOMPOBAHUN TOHMYECKOW MMIYJIbCAIUH
CUMIAaTu4eCKuX 3P(epeHTHBIX BOJOKOH B
COCTaBe KpaHUAJIBbHOTO OpBIKEEUHOTO HEPBA,
aIpecyIOMUXCs K PerylsaUuu 3JIEKTPUIECKON
U MOTOPHOW aKTUBHOCTH KMIIKH. UHTpa-
TeKkajJbHOe BBeAeHUe nHrubutopa NO-cuH-
ta3el N-HuTpo-L-apruauna (L-NAME, 60 mxkr,
B 0,1 M3 HICKyCCTBEHHOTO JINKBOPA) yrHETAET
TOHHYECKYI0 3 PEepEeHTHYI0 UMIYJIbCALUH B
OpbxeeyHBIX d(QPEepeHTHBIX BOJOKHAX (OT
34,243,5 10 23,4 ummn./c + 2,3 ummn./c, P<0,05).
BBeneHue B IMKBOPOHOCHYIO CUCTEMY CITHH-
HOTO Mo3ra foHopa NO HUTponpycCcHia HATPUS
(10°-10° monb/n) m L-rnyramara HaTtpus
no303aBucuMo (10°-10* MoIb/1T) BOCTIPOU3BOAUT
CUMIATOaKTUBUPYIOMHUH 3P PeKT.

HampoTus, uH(Qy3Us B CHUHHOMO3TOBOMH
nukBop uHruburopa cunrasel NO L-NAME
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(20 mkr/0,1 M3) OTMEHSJIO YTHETEHHE COKpa-
TUTENbHON AKTHBHOCTH KHUIIKH NPH pacTs-
JKEHUH METIU TOHKONH KMIIKHU (CUMIIaTHYECKHUH
TOPMO3HOH KHIIEUYHO-KUIIEUHBIN pediekc).
BBenenue B monocts KMmKH goHopa NO
HUTpPONpYCCUAA HAaTPHUS, €r0 NpeIIecT-
BeHHMKa L-apruHuHa 1 OpraHUYecKOro HUTpa-
Ta HAUTPOTJIHIEPUHA NPUBOAUIO K MHTHOU-
POBAaHUIO CIIOHTAHHOM 3JIEKTPUUYECKON aKTUB-
HOCTH TIAJKHUX MBI TOHKOH KHMIIKH, HO HE
NpEensATCTBOBANIO pealM3alUd TOPMO3HOTO
KUIIEYHO-KUIIEYHOTO pediiekca. DIEKTPO-
CTUMYJNSIHUs KUIIEYHOTO HepBa Ha (oHE
BHyTpunpocseTHoro sBBeaenusi L-NAME (20
MT/MJ) HE OKa3blBajla TOPMO3HOTO JEHCTBUSA
Ha MOTeHIUabl KulleuHnKa. UHTpaTexanbHoe
BBEJICHUE Y-aMUHOMACIISTHOM KUCIOTHI 10303a-
BUCHMO UHTHOMPOBAIO TOHUYECKYIO U Qa3u-
YECKYI0 aKTUBHOCTBH 3P (EepPEeHTHHIX BOJIOKOH
OpeikeedyHOTO HepBa. JlelicTBue riIMuuHa B
JUKBOpPE CHMHHOTO MO3Ta MPOSBISIOCH B
J0303aBUCHMOM CHHXEHUHM 4acTOTHl TOHU-
YeCKOH MMIyJlbcaluu OpBI)KEEYHOro HEpPBA.
Dddext penunbrOTO MpouszBoaHoro FTAMK —
¢enudyrta (PYII beamennpenapatsl, 0,15 u
15 Mxr/0,1 MII), BBEIGHHOTO IMOJ 00OJOYKH
COMHHOTO MO3Tra, 3aKjioyalici B OTMEHE
pedIeKTOPHO BBHI3BAHHON HOLMLENTHBHBIM
CTUMYJIOM pEakIUM cuMIaTudeckux 3¢de-
PEHTHBIX BOJIOKOH B OPBIXKEEUHOM HEPBE.

B skcmepuMeHTax TakXe MOJYyUYEHBI
pe3yNbTaThl, MOATBEPKAAOIINE 3aBUCUMOCTD
AKTUBHOCTH CEHCOPHBIX IIIOKOPEUENTOPOB
apPepeHTHBIX OKOHYAHHUN ONyXIALET0
HEepBa OT HAJW4YMS TIIOKO3bl BO BHYTPEHHEH
cpene opranuisma (KpOBW U JIIUKBOpE) H
CyIIEeCTBOBaHHE CHEeUM(PUUIECKOTO CHUMIIa-
TOAKTUBUPYIOIIETr0 CIUHAIBHOTO pediiek-
TOPHOTO MEXaHHM3Ma, CHUIXKAIOWIET0 YPOBEHD
aKTUBHOCTHU ap(epeHTHHIX BOJIOKOH Baryca.
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YCcTaHOBIEHO, YTO 3MOIMOHAIBHBIN U TEIIO-
BOU CTpecc, COMPOBOXKAAEMBbIH aKTHUBaHeEH
3 dhepeHTHOTO 3BEHA CHMIIATHYECKOW HEPB-
HOU CHCTEMBI, moBbImas ahPEepeHTHYIO CHT-
HaJIM3aIMI0 B UHHEPBUPYIOIMKUX ABEHAATH-
MEPCTHYIO KHUIIKY BOJOKHAX OJYXIAIIETO
HEpBa W YCUJICHUE UX PEaKI[UU Ha JICUCTBUE
rioko3bl. [losydeHbl goka3aTesibcTBa TOTO,
4YTO YPOBEHB TeKyIel ap(hepeHTHON CUTHAIH-
3amuu B OJyXKIarolleM HepBE, BBHI3BIBAEMOM
aKTUBaLMEH TIIOKOPELENTOPOB, 00yCIOBIEH
COBMECTHBIM BCAaCHIBAHUEM H JEHCTBUEM
TTIOKO3Bl U HAaTPUS Ha YYBCTBUTEIbHEIE
okOHuaHHuA. HTHOUpOBaHME BCAaChIBAHUS
caxapoB B Kuiuke ¢uopuazuHom (2,5 mr/0,5
MJI, BHYTPUIIPOCBETHO) OKa3bIBAJIO TOPMO3HOE
BJIUSTHUE HAa aKTUBHOCTH CEHCOPHBIX XEMO- H
MEXaHOpenenTopoB Kumku. [lonydeHsl cBu-
JIeTeIbCTBA TOTO, YTO COAEpKaHUE HMPOAYK-
UM MOHOOKCHJIa a30Ta CIyXXUT JIUMHUTH-
pyromuM (HakTopoM AN OCYHIECTBICHUS
XeMo- U MexaHopeuenuu a@hepeHTHBIMHU
OKOHYAHUSMU Oy KJar0IIeTo HepBa B KUIIIKE.
Kpome TOTO, BBHISIBJIEHO, YTO TOPMO3HEIC
amMuHOKHCIOTH Tnuiud u TAMK (10 mr/0,5
MJ) IPU UX COBMECTHOM BCAaCHIBAHUU C
TIII0KO30H NIECEHCUTU3UPYIOT MEXaHO- U Xe-
MOpEIENTOphl KUIIKH, B TO BpeMs KakK TIy-
TaMaT HaTPUS MOTEHIUPYET JeHCTBUE TIIO-
KO3BI U XJIOPUJIa HATPHUSI HA YPOBHE CEHCOPHBIX
peLenTopoB.

Ha ocHOBaHWH MONYy4YEHHBIX PE3YJIbTATOB
npeaiaraeTcs KOHIENIUs, COTIaCHO KOTOPO#
TOPMOXEHHUE BEreTaTUBHOT 0 d(hpeKTa BHUCIIe-
panbHON OOJIM MOXET BBI3BIBATHCSA BO30YXK-
JNIEHUEeM coMaTH4YecKuX addepeHTHBIX Mpo-
BOJHHUKOB KOXH, a TaKKe UCIOJb30BaHHEM
npenaparoB, CO3JaHHBIX Ha OCHOBE TOPMO3-
HBIX aMUHOKHCIOT, HAIPUMEDP TIUIMHA WU
¢denubyra.
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BIOPHYSICAL MECHANISMS OF HIPPOCALCIN SIGNALING IN DENDRITES
OF HIPPOCAMPAL NEURONS

Cherkas V. P.l, Kononenko N.L!, Dovgan A. V., Haynes L. P.2, Burgoyne R. D.,> Belan P. V.!
cherkas@biph.kiev.ua

1 0.0.Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv, > University of Liverpool,
United Kingdom

We have shown previously that hippocalcin, a Ca?*-binding protein which is a key mediator of many
cellular functions, may decode neuronal activity into hippocalcin translocation in dendrites of hippocampal
neurons. In order to better understand hippocalcin signalling properties we have further examined the
biophysical mechanisms leading to hippocalcin translocation in dendrites. The neuronal plasma membrane
can have suboptical invaginations, such as caveolae, that effectively increase plasma membrane area.
Thus, even during uniform hippocalcin insertion in the plasma membrane, such sites would demonstrate
an increased amount of translocated hippocalcin compared to plain membrane loci. Co-expressing
hippocalcin-ECFP and EYFP-Mem, a fusion protein that nonspecifically targets EYFP to plasma
membranes, we tested whether the translocation was spatially correlated with plasma membrane enriched
sites. No s1gn1flcant correlation was observed implying higher hippocalcin affinity for translocation
sites. We also checked whether translocation sites are associated with sites of higher [Ca®*].. Creating
uniform [Ca?']. transients in a dendritic segment, we have shown that hlppocalcm translocation was
significantly different in nelghbourmg sites having analogous patterns of [Ca? "], changes. Producing
long-lasting elevations of [Ca?*], by activation of different Ca?" mobilizing mechanisms, we have also
demonstrated that hippocalcin translocation was observed in the same set of sites 1ndependently of Ca%*
source. These results indicate that [Ca®']. is not the only determinant of hippocalcin translocation.
Furthermore we have also developed orlgmal approaches to quantitatively, separately and simultaneously
measure hippocalcin concentration in cytosolic and membrane cellular fractions of single living
hippocampal neurons. Based on these approaches we have found that the membranous hippocalcin
concentration in dendritic membranes can be increased more than 10 times during long-lasting elevations
of [Ca2+] We conclude that hippocalcin may serve as a site specific messenger with a high dynamic
range allowmg precise modulation of its targets.

MODEL MEMBRANE STUDY INTO TOXICITY
OF PREFIBRILLAR LYSOZYME AGGREGATES

Kastorna A.P., Trusova V.M., Gorbenko G.P.
anna_kastornaya@ukr.net

V.N. Karazin Kharkiv National University

A number of recent studies confirmed the hypothesis that more then 20 age-related diseases, including
Alzheimer&rsquo;s, Parkinson&rsquo;s, diseases and type 11 diabetes, are associated with the deposition
of insoluble protein aggregates in various organs. These protein aggregates, known as amyloid fibrils,
were found to be well-ordered fibrous, rich in &beta;-sheets structures. It is widely accepted, that cell
membrane disruption induced by amyloid-membrane interactions is an objective cause of cell death. A
growing body of evidence has demonstrated that most highly toxic species are the pre-fibrillar aggregates
whereas mature fibrils are substantially harmless. Elucidating the primary pathological events is of a
great importance for more effective treatment of amyloid-related disorders. The present study has been
undertaken to ascertain the effect of oligomeric lysozyme species on the structural properties of the
model membranes composed of phosphatidylcholine. To achieve this purpose we used fluorescence
spectroscopy technique. Unilamellar lipid vesicles were prepared by the extrusion method. Fluorescence
measurements were carried out at 4th and 10th days of the reaction of fibrillization (protein incubation
in 80% ethanol under continuous agitation). For evaluating the extent of lipid bilayer modifications the
nonpolar fluorescent probe pyrene has been employed. Excited molecules of this probe can interact
with non-excited ones thus forming excimers. Excimer-to-monomer fluorescence intensity ratio (E/M)
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reflects the extent of pyrene excimerization, which is determined by the frequency of collisions between
pyrene moieties in the lipid bilayer and correlates with the lipid packing density. Our data revealed the
decrease of E/M value with the growth of aggregated protein concentration. The effect was more
pronounced (about 15 %) at the 10th day. The reduction of pyrene excimerization can be explained by
the increase of membrane viscosity under influence of pre-fibrillar aggregates of lysozyme. VT gratefully
acknowledges a young scientist award by the President of Ukraine (project number GP/F32/109). This
work was supported by the grants from the Science and Technology Center in Ukraine (project number
4534) and Fundamental Research State Fund (project number F.41.4/014).

SPINAL CORD PROTEIN KINASE C BLOCKING ATTENUATES NOCICEPTIVE
HYPERSENSITIVITY AND INCREASED CA**-PERMEABILITY OF AMPARS AT THE
SYNAPSES IN DORSAL HORN NEURONS DURING PERSISTENT INFLAMMATION
Sotnyk A., Kopach O., Viatchenko-Karpinski V., Belan P., Voitenko N.
sotnik@biph.kiev.ua

0.0.Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

Previously we have shown that persistent peripheral inflammation changes trafficking of AMPA receptors
(AMPARs) at the synapses in dorsal horn neurons. However, the molecular mechanisms underlying
these changes are poorly understood. Here, we examined the in vivo and in vitro effects of protein
kinase C (PKC) blocking on thermal hyperalgesia, and AMPAR-mediated synaptic currents in the substantia
gelatinosa (SG) neurons of rat spinal dorsal horn. Peripheral inflammation was induced by the subcu-
taneous injection of 100 pl of Freund’s Complete Adjuvant (CFA) into the hind paw. Thermal sensitivity
of rats was determined as paw withdrawal latency (PWL) in Hargreeves’ plantar test. A selective blocker
of PKC chelerythrine (chelerythrine chloride, 10 pM) was applied locally to the spinal cord lumbar
segments via intrathecal catheter 24 hours after CFA injection. CFA injection produced a development of
hyperalgesia on the ipsilateral side of the rats that maintained at least for 4 days (PWL dropped from
11.1 £ 0.6 s to 4.7 £ 0.4 s after 24 hours post-CFA). After 3 hours of treatment with chelerytrine, PWL
was significantly increased to 10.0 £ 0.8 s (n = 9; p < 0.001), that was similar to the control value. At
the same time, chelerythrine did not produce any side effect on thermal sensitivity of rats (PWL was
11.9 £ 0.7 s at 3 h after Chy injection). Testing in vitro effect of PKC inhibition, we found that AMPARs-
mediated evoked post-synaptic currents (EPSCs) show the significant inward rectification after peripheral
inflammation, which reflects increase in Ca?"-permeability of AMPARs. To quantitatively measure
rectification of EPSCs, we calculated a rectification index (RI) that was expressed as a ratio of EPSC
amplitudes at +40 and —70 mV holding potentials. CFA-induced inflammation was accompanied by the
noticeable decrease of RI from 0.26 = 0.01 (n=16) to 0.19 + 0.02 (n=7) in SG neurons 24 h after CFA
injection. Treatment with chelerytrine led to increase in RI, bringing it back to the normal level of 0.26
+ 0.02 (n=8). Thus, inhibition of spinal cord PKC significantly attenuates the peripheral inflammatory
pain as well as the changes in Ca?*-permeability of AMPARs, proving the important role of PKC in the
inflammatory pain.

NOVEL AMINOBENZANTHRONE FLUORESCENT DYES
FOR MONITORING AMYLOID FIBRILS IN VITRO

Vus K. O., Trusova V. M., Gorbenko G. P., Kirilova E. , Kirilov G., Kalnina 1.
katenka.vus@mail.ru
V.N. Karazin Kharkiv National University, Daugavplis University

The past decade has seen significant upsurge of interest in amyloid fibrils structure and properties that
is essential for understanding their cytotoxicity. Of great importance in this regard is the design of new
fluorescent dyes which can selectively interact with fibrillar amyloidogenic proteins. In the present
study we ascertained the ability of recently synthesized aminobenzanthrones IAH, IBH, ISH to associate
with the early precursors of fibrillar hen egg white lysozyme, which play crucial role in amyloid
cytotoxicity. Fluorimetric titration of the probes with lysozyme oligomers (O) withdrawn at the 8th day
of protein agitation in 80% EtOH was used to evaluate the binding affinities of the novel dyes for these
pathological entities, which were found to be similar to those for native (N) and denaturated protein (D,
incubated in 80% EtOH without agitation). The quantum yields (Q) of the IBH and ISH bound to D were
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2 and 3 times higher compared to O-bound probes, respectively, and IAH dye showed the same Q
values in the presence of O and D. Likewise, quantum yield of the O- and D-bound probes were ~10
times higher than those for N-bound fluorophores, indicating that aminobenzanthrones poorly interact
with the monomeric protein. Moreover, the relative intensity increases of the O- and D- bound dyes
compared to their molar fluorescences in buffer turned out to be ~2-3 times higher than those for N-
bound probes, and their fluorescence intensity increase in the presence of O and D was more pronounced
compared to that in N. Together, the obtained data indicate that due to high affinity (~1-10 &mic-
ro;M&lt;sup&gt;-1&lt;/sup&gt;) and quantum yield increase of the aminobenzanthrones in presence of
lysozyme oligomers, novel dyes, especially the IBH, displaying the highest values of the above parameters,
have a potential to be used for in vitro monitoring of pre-fibrillar aggregates. Similar to promising
amyloid marker [AH, IBH and ISH display weak binding to native lysozyme. VT gratefully acknowledges
a young scientist award by the President of Ukraine (project number GP/F32/109). This work was
supported by the grants from the Science and Technology Center in Ukraine (project number 4534) and
Fundamental Research State Fund (project number F.41.4/014).

LYSOZYME-MEMBRANE INTERACTIONS STUDIED WITH
A NEW FLUORESCENT DYE

Zhytniakivska ! I.A., Kutsenko ! O.E., Trusova ! V.I., Gorbenkol! G.P., Kirilova 2 E.M.
olya_zhitniakiska@yahoo.com

I'V.N. Karazin Kharkiv National University,? Daugavpils University

Lysozyme is a hydrolytic enzyme, which plays an important role in various physiological processes.
Lipid-binding properties of lysozyme are hypothesized to be essential for its biological functions including
antimicrobial, antitumor, and immunomodulatory activities. The present study was focused on examining
the lysozyme interaction with model membranes, composed of phosphatidylcholine (PC) and its mixtures
with cardiolipin (CL) and cholesterol (Chol). For this purpose a newly synthesized dye, referred to here
as [AH, was employed. First of all we evaluated the lipophilic properties of IAH and its sensitivity to the
membrane environment. At the second step of the study we characterized [AH-lipid interaction by
determining the dye partition coefficient for different lipid systems. It was shown that Chol and CL
addition to PC membranes resulted in the increase of fluorescence quantum yield and partition coefficient
relative to the neat PC membrane, which can be explained in terms of structural differences between
liposomes. At the last step of the study we examined the lipid-binding properties of lysozyme. For this
purpose we used fluorescence anisotropy measurements for different model membranes. Analysis of
the recovered anisotropy values shows that incorporation of the lysozyme into CL-containing bilayers
brings about the increase of IAH fluorescence anisotropy, relatively to neat PC membrane. This effect
can be explained by the increase on packing density of lipid headgroups after lysozyme additions, the
hydrophobic interactions of the protein with the acyl chains of lipid molecules and self-association of
bilayer-embedded protein molecules.To summarize, the present study revealed that the IAH dye displays
high lipid-associating ability and pronounced sensitivity to lysozyme-lipid interactions. Lysozyme ability
to increase membrane rigidity upon binding to anionic lipids may be relevant to its biological activities
.This work was supported by the grants from European Social Fund (project number 2009/0205/1DP/
1.1.1.2.0/09/APIA/VIAA/152), the Science and Technology Center in Ukraine (project number 4534),
Fundamental Research State Fund (project number F.41.4/014) and young scientist award by the President
of Ukraine to VT (project number GP/F32/109).

AHAJII3 BIUVINBY EJEKTPOMATI'HITHOI'O ITIOJISA
HA CUCTEMY AKTHUBHOI'O TPAHCIIOPTY 3APOAKOBUX KJIITHUH

Bypa M.B., Manasuneus M.B., SipemkeBuu O.C. !
mcelevych@yahoo.com

JIveiscokuti nayionanonuti ynisepcumem imeni lsana @panxa, 'Hayionanvnuii ynisepcumem
“JIvsiecora Ilonimexwixka”

Ipouecu B3aemopii eneKTpOMarHlTHoro nosist (EMII) 3 %1BOO KITITHHOO a00 LUIMM OPraHi3MOM, 30Kpe-
Ma i3 3apOJIKOM, Ha(3BUYAHHO CKIIA/HI | HUHI HEJOCTATHBO BUBYCHI. MeToo Haioi pobotu Oyiio gociia-
xeHHs BBy EMII Ha GepMeHTaTHBHY aKTHBHICTD CHCTEMH IEPBUHHO-aKTHBHOTO TpaHcmopty Na' Ta
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K" 3aponkis Misgurnus fossilis L. ynpoIoBK paHHBOTO eMOpioreHe3y B yMOBax in vivo. [Ipo6u BinOu-
panu Ha cTtanisx 2, 16 Ta 64 6imacromepis, 8 Ta 10 moxiniB. EnekrpomarnitHy 06poOKy 3apoIKiB IIpOBO-
JIMIH 3a oromoroto renepatopa EMII Biapa3y micins 3amninHerHs. [akybosaHi B po3unHi ['onerdperepa
3apOJIKH MOMIIIAJH B IIEHTpi colieHoina i 15 xB onpomintoBanu EMII (wactoTa 27,14 MI't). OntumanbHi
YMOBH MiI0Mpanu ekcrepuMenTanbHo. AktueHicTs Na*, K*-AT®a3u 3aposkis BuzHauamm Moaudikosa-
HUM MeTogoM Dicke—Cy606apoy, BMicT Oika y mpobi — metonom Jloypi. Y pe3ynbrari mpoBeneHUuX JT0C-
JiJKeHb BCTaHOBIEHO, mo EMII nocroBipHO 3HHIKYBAIIO akTuBHicTh Nat, K'-AT®asu y nopisHsHHI 3
KOHTPOJIEM. OcoGiEo B TepIly TOJIMHY PO3BHTKY I[eil MOKa3HUK 3HHU3UBCS Ha 19, 3%i0 9% (P<0,05).

IMOBIpHO TaKi 3MiHH 110B’S3aHi 3 1y)e HU3bKOIO Yy TIUBICTIO 3aPOJKIB 10 BIUIMBY €K30ICHHUX (hAaKTOPIB
Ha paHHiX eTanax OnacTyisiuii. Ha HacTylHUX eTanax moiliB BCTAHOBICHO BUPAKCHE 3HIKCHHS aKTUBC-
Hoti AT®asn 3a xii EMII y nopiBusiHHI 3 KoHTpONEM y cepeanbomy Ha 53,6% (P<0,001). HaiGimbur
qunMBlCTL 3apoakis 1o aii EMII BusiBieHo Ha ctanii 8 noainy GracTomepis — Ha Mi3HIX eTanax 6iacry-
nsiuii. Jlesirkos H.JI. BUABHMB SHWKCHHS I0HHOT IPOHMKHOCTI MeMOpaH epUTPOLUTIB, 301IbIICHOT B pe-
3yJIBTATi EJIEKTPUIHOTO IPODOI0, & TaKOK 301IbIICHHS €IEKTPHYHOT MiHOCTI epuTpouuTis npu aii EMIL
MoKTHBO, €IEKTPOMATrHITHE BUITPOMIHIOBAaHHS HETEIIOBUX IHTCHCUBHOCTEH 31aTHE iHAYKYBAaTH CTPYK-
TypHY nepeOynoBy B MeMOpaHax, YiM MOXHA MOSCHUTH 1 3HMKeHHs akTuBHOCTI Na®, K'-AT®asu 3a-
poaxis. Kpim uporo, EMII BrinBae Ha oxucHeHHst SH-rpym, 3 skuMH 0B s13aHi 611b1IICTH 61010 4HIX
MPOLECIB: IPOHUKHICTE KIITHHHAX MEMOPaH, QyHKIIIi peLenTopis, aKTHBHICT HEpMEHTIB, CHHTE3 Oio-
MaKPOMOJIEKYII 1 JIIIOMPOTEIHOBUX KOMILJICKCIB, & TAKOXK KIITHHHUH MO, TOPYIIEHHS OCTAHHBOTO BiMide-
HO B €KCIIEPUMEHTAX.

OCOBJIUBOCTI B3A€MO}III HOBOTI'O MPOTOTHUITY AHTATOHICTA ASIC 1A 3
HOoro PEHEHTOPOM

Byra A.3.! ,Cykau B.A.2, Makcumiok O.IL!, Kopanbcbkuii JI.B.3, Bosk M.B.2, Kpumraas 0.0.!
buta@deptcm.kiev.ua

' Inemumym 491310120211 im. 0.0. boeomonvys HAH Vkpainu, Kuis, ’Incmumym opeaniunoi ximii
HAH Ykpainu, Kuis, *Incmumym monexynapunoi 6ionozii i eenemuxu HAH Yrpainu, Kuie

pH-uyTnusi ionHi kaHanu (ASICs) — penenTopu A0 NPOTOHIB TKAHWUHHOTO CEPEeIOBHIIA. 3a OCTaHHIMHU
HayKOBHMH JJaHUMH, OKpeMi 1X THIIH, III0 eKCIIPECYIOTHCS Y MO3KY, 3a/IisIHI Y pO3BUTKY 0araTboX BasKKHX
3aXBOPIOBAaHb HEPBOBOI CHCTEMH: IMIEMIYHUI IHCYIBT, PO3CITHHUI CKIEPO3, CMiIencis Tomo. PemenTop
ASIC la, oguH 3 mwectu igleHTM(piKOBaHMx THIIB, 110 EKCIIPECYETHCS y PI3HUX BIJJILIAX TOJIOBHOTO MO3KY
nouHn. BiH 31aTeH y roMoMepHil (popMi IIpOIyCKaTH i0HH KaJbLiko y LUTO3011b HelpoHiB. HaamipHuii
BXiJl KaJIbLil0, IO CIOCTEPIraeThes MiJ 4aC PO3BUTKY iLIEMIYHOTO alMI03y, IPU3BOAUTH 10 3arubeni
HeliponiB. [Tonryk cenekTHBHUX 1 BUCOKOe(heKTHBHNX aHTaroHicTiB 10 ASIC la-penenTopa € HUHI OIHI€I0
3 KJIIOYOBHX NMPoOIeM y TiKyBaHHI TaKMX BaXKKUX HEXYT. I3 3acTocyBaHHsAM MeTony ¢ikcarii patch-clamp
MOTEeHIlially y KOHGIrypaii BilBeIEHHI CTPYMY BiJ LI1JIOT KJIITHHHA MU ITOKa3y€MO 0COOJIIMBOCTI B3a€MOJIT
PO3poOIEHOTO0 HAMHU MPOTOTHITY CEJIEKTHBHOTO Ta BUCOKoehekTuBHOTrO aHTaronicra ASIC la kanany 3
fioro perenTopom Ha MeMOpaHi diHii kiTnH HEK-293, mo eHoreHHo eKcnpecyioTh TOMOTPUMED IIBOTO
kanany. [ToxinHa pedoBuHa 3-kapOokcamiguHokymapuHny (#005) 060poTHO 3B’ SA3y€ETHCS 3 PELUETTOPOM
ASIC la, 3MeHIIYIOYH aMILTITYAy CTPYMY OIIOCEPEIKOBAHOTO IIMM KaHalloM. EQekTuBHICTh B3aeMOii
aHTaroHicTa 3 peuentopom 3anexuth Big pH. EQexTnBHiCTh iHTiOyBaHHS 3HAYHO 3pOCTAE y HALPAMKY
MEHII KHCIUX 3Ha4eHb pH. KoHUEeHTpallis 10I0BUHHOTO NPUTHIYeHHs amIutityau crpymy (IC50) mpu pH
5,0 cTaHOBUTH 7 MKMOIB/JI, TOA1 5K npu pH 6,7 — muure 27 HMOJIB/. JIo Toro *k 1i¢ iHriOyBaHHS HE
3aJICXKHUTh BIJL HIATPUMYBAHOTO IOTEHIIAITY M€M6paHI/I L0 € J1y’Ke BaXUIMBUM sl TPHBAJIOTO IHI10yBaHHS
AKTHBHOCTI LMX KaHANB B yMOBaXx IIEMIYHOIO al{u03y, 0COOINBO y NPl TOANHU PO3BUTKY HEAYTH.
Binomuii HecenekTuBHUi Giokarop ASICs — aminopua nogidnoro pH-3anexxHoro 6;10KyBaHHS HE BUSB-
JISI€, TIPOTE HOTO AKTHBHICTH AGMOHCTPYE YiTKO BUP@XEHY MOTEHIIaN3aneKHicTh. Kpim Toro, HOBHi THII
anrarosicra #005 crioBinbHIOE KiHeTHKY akThBaLii ASIC la—omocepesKoBaHOTrO CTpyMy, IPHIOMY 3a-
nexHo BiJ pH. Crana yacy(T) KIHeTHKH aKTUBALlii IPOTOHIHAYKOBAHOTO CTPYMY 3a HAsIBHOCTI PeYOBUHH
#005 cTOBITBHIOETHCS B HANPSIMKY 3pOcTaHHs 3HaueHHs pH i csarae makcumymy nipu pH 6,4, T KiHeTHKH
aktuBamnii ASIC la ctpymy 3a HassBHOCTi 100 HMOms #005 npu pH 5,0 crioBineHIOETHCA uiIe B 1,6 pasa,
toxi sik mpu pH 6,4 —y 4 pasmu.
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BIIJIUB IOHIB IMHKY HA ®YHKIIOHAJIBHI XAPAKTEPUCTHUKHN CKOPOTJIMU-
BUX BUIKIB CEPHEBOT'O M’s13A

l'apuask B. b., boryubka K. 1.
biophys@univ.kiev.ua
Kuiscokuii nayionanvnuti ynisepcumem imeni Tapaca lllesuenka

IIpoGuema peryisuii pyHKIiOHAIBHOT AKTHBHOCTI M’5131B i KaTaliTHIHUX MEXaHI3MiB 3a0€3MECUeHHS LIOTO
NPOIIECY 3aBK I Oyuna i 3aIMIIaeThes akTyanbHoo Ui disionorii, 6iohisuku, 6ioximii Ta papmakonorii
M’s13iB. BaxJIMBUM y 1[bOMY KOHTEKCTI € BUBUCHHS BIUIMBY (i3MKO-XIMIYHHX YUHHHHKIB CepPeOBHUINA Ha
(YHKITIOHAJIBbHI XapaKTEPUCTHKH CKOPOTINBHX O1IKiB Miokapaa. KpiMm Toro, oTpuMaHHS HOBHUX €KCIIEpHU-
MEHTAJBHUX PE3YNbTATiB 3 0i0JOTiYHOI [ii i0HIB METAalliB Ha OPTaHi3M 3 TOYKH 30PY MOJEKYISIPHUX Me-
XaHi3MiB TakKoi Iii Ha CYOKIITHHHOMY PiBHI CIIPHATHME pO3pOOIIi METOAIB MiJBUIICHHS CTIHKOCT1 OpTaHi3-
My 10 Aii WKIATMBHUX (HAKTOPIB Ta Teparii IHNTOKCHKALN, BUKINKAHUX CIONyKaMy MeTanis. € nani npo
NOpYIIEHHs OOMiHY LUMHKY 3a Pi3HUX NIATOJNOTIYHAX CTAHIB, y TOMY YHCIIi IIPA aTE€POCKIEPO3i, iHdapKTi
Miokapza Tomo. Takox Npy JOCIIKCHHI BMICTY MIKPOEIEMEHTIB Y Pi3HUX ALISHKAX JiBOTO LTy HOYKA
XBOPHX Ha IIIEMi4HY XBOPOOY Ceplisi METOAOM PEHTICHO(IYOPECLCHTHOTO aHali3y OyB BUABICHUH JHC-
GanaHc MIKPOEICMEHTIB, 30KpeMa Pi3KO I ABUIECHAN BMICT UUHKY. OTKe, METOI0 i€l poboTH 6yn0 Hoc-
JIiJUKCHHSI BIUIMBY OHIB LIMHKY Ha IPOLIECH, SIKi MOJCIIIOIOTh MOICKYIISPHIUIT MEXaHi3M CKOPOYCHHS M SI3iB,
a came peaxuito cynepnpenunitanii (CIIII) akroMiosnHOBOro KomIuieKey, a Takox AT®-rinponasHy pe-
aKIiIo, 0 KATalli3y€ThCs MIO3SHHOM. Y poGOTi BUKOPHCTOBYBAIIM METO/IM NPEIapaTHBHOI 61KoBOT XiMil,
xpomarorpadii Ta ontiuHOI ciekrpockomii. [Tokasano, mo y AlanasoHi KOHueHTpaum 0,1-5 MmMonb/11 i0HH
LMHKY IPUTHIYYIOTh 3aIEKHY peakuilo cynepnpenniranii akrToMiosuty ta Ca?"-AT®da3Hy aKTHBHICTb
Mio3nHy cepuesoro M’si3a. [Iposeneni gocmikeHHs edexris BILIMBY 10HIB IMHKY Ha nege61r peaxiii
CIIIT aktomio3uny Ta AT®a3Hy aKTHBHICTh MiO3HHY CEPLEBOTO M’s3a 3aCBIIYUIIN, IO Zn”", BipOTiHO,
3nareH (1) 3aM1L[IaTI/I 10HH KadbIlifo a00 MarHil, Xxo4ya Take 3aM1[HeHH$I MEHIII e@eKTHBHe ATst peamnizarii
CIIII ra AT®-rixponazHoro npouecy, Ta (2) MOayIOBaTH aKTI/IHMIOSI/IHOBy B3a€MO/I110, 3MiHIOIOYH (PyH-
KL[{OHAJIbHI XapAKTEPUCTUKA aKTOMIO3UHOBHX MAaKpOMOJIEKY M’513a. Y poOOTi NPOBEACHO MOPiBHAHHS

OpHUTIHAJIBHMUX PE3yJIbTaTiB 3 BIIOMUMH JaHWMH I0/0 BILUIUBY iHIINX ABOBAJIEHTHUX 10HIB — CTPOHIIIIO Ta
KaJMilo — Ha BUIIE3Trafani npomuecu. OTpuMaHi pe3yIbTaTH PO3MHUPIOIOTh ICHYI0U1 YSABICHHS I[00 BIUIH-
By (hi3UKO-XIMIYHUX YHUHHUKIB CEPEOBUINA, 2 TAKOXK BKa3YIOTh MUISXU MOXKIJIMBOTO BUKOPUCTAHHS 10HIB
IUHKY Y peryisnii GyHKI[IOHaTbHOI aKTUBHOCTI M’ 5I31B.

OKHCHO-AHTHOKCUJAHTHUM BAJIAHC Y CJIM30BI OBOJIOHIII HIJTYHKA
HYPIB 3A YMOB TPUBAJIOI I'TITOALHUJHOCTI

ABopmenko K.O., Cenin C.A., bepuuk 0.0., Ocranuyenko JL.I.
k21037@gmail.com

Kuiscokuii nayionanvnuti ynisepcumem imeni Tapaca lllesuenka

3HayHe Micle cepel XBOpoO TpaBHOI CHCTEMH 3aliMalOTh TIMOAIUIHI CTaHH, IKi BHHUKAIOTh BHACIIIOK
MOPYIICHHS CEKPEeLii CONSTHOT KHCIOTH MapieTaIbHIMH KIITHHAMY IITyHKA. TpUBaia rimoxiopriapis mpu-
3BOJIUTH A0 arpo(ii Ta MeTaraasii cin3oBoi 00010HKHK NUTYHKa. HecenudiaHo 0 JTaHKO0 TMOTIKOIKESHHS
TKaHHH € TOPYIICHHS OKHCHO-aHTHOKCHIAHTHOTO OalaHCy, TOKa3HUKH SKOTO MOXYTh Oy TH BUKOPUCTAHI
SK JTOMOMIXKHI MapKepH PO3BHTKY naToJorivHoro npouecy. Tomy MeToro Hamoi po6oTH Oys10 AOCTIAUTH
OKHMCHO-aHTHOKCHIAHTHNUII GallaHC y CITH30Biii 000JIOHI IITYHKA LIYPiB 32 yMOB TPHBAJIOT0 IIPUTHIYCHHS
cekpenii consHoi kucaoTu. Jlocnian nposoauan Ha GiNuX HENiHIHHMX CTATEBO3PIINX Ilypax-CaMusX.

lNnoanngHMi CTaH MOJENIOBATIN BHY TPILITHHOUEPEBHUM BBEACHHAM 14 MI/KT oMmemnpasoiny («Sigma”, CIIA)
pa3 Ha 100y npotsirom 28 1i0. Sk KoHTpOIB BUKOPHCTOBYBAJIH ypiB, AKAM NPOTAIOM LOIO YaCy BBO-
AWM BHYTPilIHBOOYEPEBUHHO 0,2 MJI BOAHM JUIsl iH’ €KUiH. BMIiCT 1i€HOBMX KOH’IOraTiB BU3HAYAIM B Iell-
TaH-130MPONIAHOIBFHOMY €KCTPAKTi CHEKTPOPOTOMETPUYHUM METOIOM, (P (HOBUX OCHOB — (DIIyOPHMET-
puuHUM MeToaoM, BMicT TBK-akTHBHUX cIONyK — 3a peakiiero 3 Tio0apOiTypOBOIO KHCIOTOI0. AKTUBHICTh
CYNEPOKCHAMCMYTA3H OLIHIOBAIN 32 BUKOPUCTAHHSIM HITPOCHHBOTO TETPA30lIilo, KaTalasu — 32 3MEH-
weHHsM Kinbkocti H,O, y posunni micis inkybaii 3a ontuMansHux ymos. CraructuaHy o0poOKy pe-
3yJIbTATiB IPOBOAMIIN 3aralbHOIPHHHATHMU METOAAMH BapiallifHOl CTATHCTHKY 3 BAKOPHCTAHHSIM KPHTE-
pito t CterofienTa. BecTaHoBI€HO, 1110 32 YMOB TPHBAJIOTO MPUTHIYEHHS [ITYHKOBOT CEKpellii CONSIHOT KUCIIOTH
OMETPA30JIOM y CIIM30BiN 00OJOHII NUIYHKA IIYPiB BMICT MPOIYKTIiB MEPEKUCHOTO OKHCHEHHS JIIMIIiB
301BITYBABCS: JTIEHOBHX KOH forariB — B 3,5 pa3a, TbK-aktuBHuX cronyk — B 4,6 pa3a Tta mupdoBux
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ocHOB — 3,1 pa3a BiIHOCHO KOHTPOJbHHUX 3HAa4eHb. [Ipy OLIHII AaHTHOKCHJAHTHOT CUCTEMH Yy CIIM30Biii
000JIOHIII IITYHKA IIYPiB 3 TPHBAIOIO TIIOXJIOPTiAPi€0 3a(hiKCOBAHO 3pOCTAHHS aKTHBHOCTI CYIEPOK-
CHAAMMYTA3M Ta KaTajasu B 5,5 ta 1,3 pa3a BiAMOBiJHO MOPIBHSAHO 3 KOHTponeM. OTpuUMaHi pe3ynbTaTi
CBi4aTh, 0 32 YMOB TPHUBAJIOI IUTYHKOBOI TIMOXIOPTiApii y emiTenionuTax IUIyHKa MOPYIIYyETHCS OKUC-
HO-aHTHOKCH/IAaHTHA PIBHOBAra: IIOCHIIOETHCS MMPOAYKIIiSA aKTHBHUX (POPM KHCHIO, TIPO [0 BKAa3yIOTh 3MiHU
CYNEepOKCHIANCMYTA3HO] 1 KaTaJla3HO aKTHBHOCTEH Ta HAaKOMMYEHHS IPOAYKTIB JIiMiAHOT HepoKcHaamii.

EKCIIEPUMEHTAJIbHUI IMYHHHUH TECTO3 Y MUIIEW: POJIb NO Y CIIOH-
TAHHIN CKOPOTJIMBIM AKTUBHOCTI MIOMETPIA

KauneiinikoBa O.M.
syana_ds@ukr.net
Iuemumym @izionoeii im. O.0. bocomonvys HAH Yxpainu, Kuis

IIpoTsirom 0CTaHHBOIO ACCATUIITTS IHTCHCHBHO BUBYAIOTh IIOTCHIINHI MEXaHI3MH, 10 JIEKATb B OCHOBI
NaToreHe3y iMyHHOT0 recTo3y. 30KkpemMa BAPOOGHUITBO IIIALEHTO0 PI3HOMaHITHUX q)aKToplB 110 3MiHIO-
FOTb BMiCT PEAKTUBHHX (JOPM KHCHIO: CYNIEPOKCHIHOTO Ta TiAPOKCHIBHOTO PAAMKAIIB Ta OKCHIY a30Ty
(NO). Toxi sik pojib OCTaHHBOTO y PETYJIOBaHHI CIOHTAHHOT CKOPOTJIMBOI aKTUBHOCTI MiOMETpisl 3aJu-
IIa€ThCS CyMepewTuBoi0. MeToro Hamoi po6oTH ctano qociikeHHs poixi NO y CKOpOTIUBii aKTUBHOCTI
MIOMETpIsi MHIII IPH MOJICITIOBaHHI IMYHHOTO TecT03y. J{oCIiXKeHHS TIPOBEACHI Ha CAMUIISIX MHIIEH JTiHIT
CBA (8 Tk, 16-18 1, n=52). MonentoBaHHs iMyHHOTO IrecTO3Y 311HCHIOBAIN iIMyHi3aIli€l0 TBAPUH TKaHU-
HOO aJIOTeHHOT0 sieyHrKa. OTHOYACHO in Vivo BBOAMIM Hecnienudivamii 61okatop NO-cunTtas (L — NAME),
crnenugpivamii 6okarop imaynuoensHoi NO-cunTasu (AG) ta aprinasu (L-Norvaline). Cuiy i3oMeTpuy-
HUX CKOPOYEHb BUMIPIOBAIH MEXaHO-EICKTPHIHUM IepeTBoproBadeM. Meton dasHo-rpadidHOTO aHATi3y
BHKOPHCTOBYBAJIN JJIS OIIHKHU (Da3sHUX CKOpOUYEeHB. JlocHiKyBaHi MOKa3HUKM: aMILTITyla CKOPOUCHHS,
MaKCUMaJlbHa NIBUJIKICTh CKOPOUYEHHS Ta po3ciiabieHHs Ta injgekc ckopommBocTi (IC). [Jns ctatuctuu-
HOT 00pOOKU pe3yapTaTiB BHKOPHCTOBYBANH makeT nporpaM Origin §Pro Ta enexTpoHHi Tadmui «Micro-
soft®Excel2003». JlocToBipHICTS Pi3HUILI CEpeaHIX 3HAUECHb BU3HAYAIH 32 KpuTepieM t CThIOIeHTa, J0C-
TOBIpHUMH BBaxkanu 3HaueHHs P<0,05. Beranosieno, mwo IC MiomMeTpist MUILI B TPy TBAPUH 13 IMyHHUM
recTo30M 3pOCTa€ Ha KiHelb IMYHI3alii BiIHOCHO KOHTPOJIBHHIX 3HAYCHb (IHTAKTHUX TBAPHH). Y rpymi
TBapuH i3 imyHHNM rectosom 1a L — NAME IC miomerpis sMeHIIyeThCs Ha KiHelb IMyHi3allii Ta mmiABu-
wyerbest (P<0,001) na 12-ty 1106y micis iMyHi3anii. Y rpymax TBapuH i3 imyHHEM recto3oM i L-Norvaline
Ta lMYHHI/IM reto3oM 1 AG e moka3HUK 3pOCTaE Ha KlHeL[L IMyHi3aIii Ta 3MeHIIy€eThCcs Ha 12- -Ty o0y
TicIIsl Hel, IIPH LEOMY B OCTAaHHIH| IPyIIi CIIOCTEpiraiy BaritHuX TBapuH. OTpUMaHi pe3ybTaTH CBig4aTh
PO y4acTh OKCHJY a30Ty B PEryIsTOPHUX MEXaHi3MaX MPOLECiB PeNPOAYKIii Ta opMyBaHHS CKOPOTIN-
BOi aKTHBHOCTI MIOIIMTIB MaTKH, IPUIOMY OCOOJIHBY POJIb ¥ MATOreHE31 IMyHOT0 reCTO3y Bimirpae inay-
nnbenpaa NO-cuHTAa3a.

3AJIEXHICTh AT®A3ZHUX AKTUBHOCTEM I30JIbOBAHUX NMEPMEABLII30BA-
HUX CEKPETOPHUX KJITHH 30BHIINIHbOOPBITAJBHOI CJII3HOI 3AJI031
IYPA BIJl KOHIEHTPAILII CA?" Y CEPEJIOBMIIII

Kornsiposa A.Bb., Magnoin M.II., Manbko B.B.
annkotliarova@gmail.com
Jvgiscokuli Hayionanvuull yHieepcumem imeni leana Ppanxa

JJ1s1 eKCIIePUMEHTAIBHOTO O0TPYHTYBaHHS METOLY AOCII/UKCHHS (PYHKIUIOHYBAaHHS iOHTpaHCI'IopTYBaHB—
HHX CHCTEM CCKPETOPHUX KIIITHH in situ BCTAaHOBJIEHO 3a1ekHicTh AT®a3HUX aKTUBHOCTEH BiJ KOHIICHT-
pauii Ca?" y cepenoumi. Jloc/i ke HHs MPOBOIMIN HA HENiHIHHUX IIypax-caMigax Macoro 200-300 r.
CekpeTopHi KJIITHHH 30BHIITHBOOPOITAIBHOT CIIi3HOT 3a7103H 130II0BAJIN TBOPA30BOIO TOUEPTOBOIO iHKY-
Oariero y Mo3akJIiTHHHOMY CEpPEIOBHIII, IO MICTHTh CYMIlll KOJIareHa3W Ta JiJla3u, i cepeqoBHUIli, 10
cknany stkoro BxoauTh EI'TA (2 Mmonb/n). [TepMeabinizaiito KIIITHH IPOBOIIIIN IX iHKYOAIli€l0 3 TUTITO-
HiHOM (30 Mkr/Mi, 10 XB) y cepeqoBHINi, HAOMMKEHOMY 3a CKJIAJOM 10 BHYTPIIIHbOKIITHHHOTO. J[7s
GmoxyBaHHs Na™ “K*-niommu 10 cepenoBuIIa fojaBany cTpoganTuH K (100 MKMOIIB/IT), a Jist 010Ky~
BaHHS IUXaIHOTO JaHIfoTa — a3uj Hatpito (10 Mmonb/i). Sk 6mokatop CaZ™-moMI maa3MaTHYHOT MEM-
OpaHU Ta eHJOINIa3MaTUYHOTO PETHKYITyMa BUKOPHCTOBYBanu ¢03uH Y (20 Mxmons/n). AT®a3ny peak-
IO 3aITyCKAIM TOAABAHHSM JI0 cepenoBuina iHKyOarii kritiH AT (3 MMons/m). KoHIeHTpaIlifo HeopraHiTHOTo

100 ISSN 0201-8489  ®izion. acypn., 2011, T. 57, Ne 5



MOJIEKVIISIPHA TA KJIIITUHHA ®I310J0I'TA

docdopy y cepeqoBHIIi BU3HAYAIH cneKTpquOTOMeTquHHM meTonoM (Y®-nerexuis pocdomonidonar-
HOro KOMIUIEKCy). ITiipaxyHOK KiJIbKOCTI KJIITHH 3/[IHCHIOBAIIHN 32 A0noMorow kamepu l'opsesa. Bera-
HOBJICHO, 0 CyMapHa cTpodaHTHH-K- HequnHBa AT®a3Ha akTUBHICTb [IEPMEabLIi30BaHUX CEKPETOP-
HUX KJIITHH IOMipHO 3AMEKHTH Bizt KoHIenTpaii Ca>*y CepeIOBHILI i3 BAPKCHUM MakCUMyMoM 3a 107 6 Momb/m i
NEeSKUM 3HIKeHHM 32 10 Monb/11. AHasnoriana 3aKOHOMIiPHICTb NPUTAMaHHa TaKoK [ CyMapHOI CTpO-
antuu-K- i eo3un-Y-neuyrnuBoi AT®a3sHOi akTHBHOCTI, SiKa 10B’s13aHa, 0YEBUHO, i3 CHHTETHYHHMH Ta
IHIIMMH CEKPETOPHUMH TIpoLecaMu y KiiTHax. Ha BiMiHY BIX L(bOTO, 3aI€XKHICTh €O3MH-Y -4y TIIHBO]
Ca?*-AT®a3H0i aKTUBHOCTI 13121 KOHHeHTpa]_Ill Ca?" 6inbII CyTTEBO BUPaXkKEHA, X0Ua MAKCHMYM TEX CIIOC-
Tepiraerbes 3a 107 6 mons/n Ca?" y CepeIoBHILLI. HaBeJ:[eHl pesy/bTaTh JaloTh 3MOTY CTBEPIKYBATH IIPO
aJIeKBaTHICTh 3aIPONIOHOBAHOTO METOY JIOCIII/PKEHHS Ca?*-AT®a3H0i aKTUBHOCTi CEKPETOPHUX KIITHH B
yMOBax in situ.

AKTHUBAIIA AT®-YYTJIUBOI'O KAJIEBOIO KAHAJY MITOXOHPINH MIO-
METPIA IIYPIB 3A YMOB OKCHUJATUBHOI'O CTPECY

Ma3syp 10. 10.
yuliya.vorona@gmail.com
Incmumym 6ioximii imeni O. B. Ilannadina HAH Yxkpainu, Kuis

Bimomo, mo aktuBHI popmu kucHIo (ADK) MaroTh MoABiiHY poOih Y KIITHHI: 3 0MHOTO OOKY BOHH CIIPH-
YUHSIOTH YIIKOKEHHS KIITHHHUX CTPYKTYD, 3 1HIIOTO € KIITHHHIMH MECEHIKEepaMH, AKi 3aXHIIAI0Th
KIITHHY B yMOBaX OKCHIATHBHOTO cTpecy. [IpoTeKTOpHY poIib TaKoX BIAIrparoTh MiToXoHApianbHi ATO-
4y TIUBi KasieBi kaHanu (MITOK ,14), 10 I0KA3aHO Ha KIITHHAX MO3KY Ta KapAiomionurax. Ha ocHOBI nux
AaHux 3pobneHo npunymenns, uo ADK peryioorh poboTy KaHaiy B KIiTHHaX MiomeTpis. Tomy MeTor0
po60T14 crano pocuipkens BBy ADK Ha (pyHKmOHyBaHHﬂ MiTOK , 1, ¥ KiTiTHHAX MioMeTpist. Okcnna-
TUBHUH CTPeC IHAYKYBaIM POTEHOHOM. 301bLIeHHs nponykuii AOK y BIAMOBIAb HA J0/aBaHHS POTCHOHY
criocrepirany 3a 10noMorox AQGK-4ymimBoro ¢piayopecieHTHOro 30H1y AUXI0piroopecuein nlaueTaTy
AKTHBALi0 KaHaJly JOCII/DKYBaIi PEECTPYIOYN 3MiHY MEMOPaHHOTO MOTEHIialy MiTOXOH/PIiH 3a 1omo-
MOT010 MOTEHIIaNay TIMBOTO 30H1Y DioCy ) y BIAMOBIAb Ha 10faBaHH:A aKTHBATOPa MITOK 1, Mia30KCH-
ny. Hpu BHECEHHI Aiasokenny (50 MKMOJ‘IL?J‘I) CIOCTepiranacs 4acTKOBa AeMoJspH3aLlis MEMOpaHH MiTO-
XOHJPiA MiOMeTpis, siKa yCyBajach 3a HasBHOCTI Oiokaropa MiTOK 4, miibeHknaminy. Takum 4nHOM,

CIHPUYMHCHI 11a30KCHIOM Ta Yy TIIMBI 10 NIIOCHKIIAMINY 3MiHH IIOTCHII1aJly MITOXOH/PialbHO MeM6paH1/1
MIOMETPIst OOCEPEaKOBAHI AKTHBALIIEIO MITOK 14, J1ist Mia30KCH Ly Ha MEMOpaHHUIA IOTEHIIIA MITOXOH DI
OyJ1a KOHUCHTPALIHO3aIeKHOK0 Y iana3oHi KOHUeHTpauii 0,5-50 MKMOJIb/J1. YBHA KOHCTAHTA CIIOPiA-
HEHOCTI Jia3okcuay 10 MiToK , 1) (<K1/2>p) 3a HassBHOCTI pOTeHOHY cTaHoBuiaa (1,24 £ 0 21) 1076 Mo/
1. Jlia30KCH] TaKOX JCIONSAPU3YBaB MITOXOH/pianbHy MeMOpaHy B yMOBax HOpMoOKcii, ane <K >y
uboMy pasi Oyna Ginbmoro i cranosuna (5,01 + 1,47) - 10°° mons/n. To6To B ymoBax OKCH/IATUBHOTO
CTpeCy KOHCTAHTa CIIOPIJJHEHOCT Aia30Ken Ly 10 MiTOK , q MiOMETpisl € y 4 pasi MEHIIOIO, HIXK B yMOBaxX
HOpMOKcii. Okpim Toro, ckaBenxep AOK N-anerniuuctein (1 MMOIIB/T) moNepekas ACHOIAPU3ALLi0
Aia30KCHI0M MiTOXOHpianbHOI MeMOpanu. Tobto yeynerHs ADK npu BHeceHHI N-aleTHILUCTEIHY 3MeH-
1IyBaji0 aKTHBALi0 MITOK 1, M1a30KCHAOM. TaknM 9HHOM, 3pOCTAHHS CIIOPITHEHOCTI AKTHBATOPA MiTO-
K 1e Alazoxenny no wiTok AT MIOMETDIst IIypiB B yMoBax cymneprponykuii AQOK, a Takox iHaKTHBallis
KaHally 32 HasBHOCTi N-aleTHIILHCTEIHY CBi/14aTh Ha KOPUCTH HALIOI rinoTe3u npo te, mo ADK peryiio-
10Th aKTUBHICTh MITOK , 1o, y KIIITHHAX MiOMETpis 32 yMOB OKCHJIaTHBHOTO CTPECY.

AHAJII3 XIMIYHOT'O CKJIALY MPENAPATY BIJIO3EHY TA MOI'O BILIUB
HA KAJBIIEBY CUTHAJIBHY CUCTEMY KJITHUH JIHIII JURKAT IN VITRO
Mopes P. M., SIxyooBcskuii FO. O., lllyoa 5. M.

moriev.r.m@gmail.com

Miscnapoonuti yenmp monexynapuoi ¢hisionoeii HAH Yxpainu, Kuis,

Incumym monexynaprnoi bionoeii i eenemuxu HAH Yxpainu, Kuis,

Inemumym 6ioximii im.O.B. Ilannadina HAH Vkpainu, Kuig

Bimozen — HI/I3BKOMOHeKy.TI}IpHI/II/I npenapaT TI/IMyca SIKUH Ma€ lMyHOMOZIy.]'HO}O‘{] HpOTPIaIICpFl‘{Hl BJIaCTH-
BocTi. Huni e Z[OCJ'IIZ[)KCH] MOJ'ICKy.]'ISIle MEXaHI3MH L[ll BlJ'IOBeHy, TOYHO HE BCTAHOBJICHUM HOTO CKJIaJ Ta
010JIOT1YHO aKTHBHI KOMIIOHEHTH. HaMmu 6y.]'IO Z[OCJ'III[)KGHO 3pa3Ku BlJ'IOSCHy BI/IpO6HI/IL[TBa d)apMa].lCBTI/I'-I-
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Ho1 kommnaHii «biodapmay. [Ipenapar Oys hpakmioHOBaHUI 32 JOTIOMOTOI0 BUCOKOS(EKTHBHOI PiAMHHOT
xpomatorpadii Ha obepHeHi ¢a3i. OTpumani ppakiii Oynu mpoaHaTi30BaHi 32 JOIOMOTOIO METOIY TaH-
JIeMHOT piIMHHOT Mac-CIIeKTPOMETPii Ta TOHKOIIapoBoi Xxpomarorpadii. by Bu3HadeHMIT BMICT aMiHOKHC-
JIOT i MeNTHAIB NPENapary 3a A0NOMOTOK BUCOKOE()EKTHBHOT piiMHHOT i0HO0OMiHHOT XpomaTorpadii Ta
OTpUMaHUH #0ro iHdpayepBoHuit criekTp. Jlis AOCII/KCHHS BILIMBY BilIO3€HY Ha KallbLi€BY CHTHAIbHY
cuctemMy JTiMGOIHUTIB OyI0 BUKOPHUCTAHO iMOpTaNi3oBaHi neiiko3Hi T-niMmborutu moguan (minii Jurkat).
AHali3 XIMIYHOTO CKJIaJy BIJIO3CHY MIATBEPAMB T€, IO BiH CKIALAETHCS 31 CHOIYK 13 MOJIEKYJISPHOIO
Macor OJm3bKo 1 K}Ia TToxa3zaHo, 110 BMICT MENTH/IB HE TEPEeBHILYE 5%, a OCHOBHI KOMIIOHEHTH, IMO-
BIPHO, MICTATD Y CBOIH CTPYKTYpi 3a/UIIKH [yPUHOBHX 1 IPUMIJMHOBUX OCHOB i HE MAKOTh AMiHOKHCIIOT-
HUX 3aMLKiB. [Ipenapar Bino3eH BUKIMKAB BUBUILHEHHS i0HIB KaJbLiIO i3 BHYTPILIHbOKIIITHHHUX KaJbLli-
€BHX JIETIO Ta JETIO3AIEIKHHH BX11 KAJIBLIIO i3 30BHILIHBOKIIITHHHOTO CEPEIOBHILA TOAIGHO /10 KOHKOHOBATIIHY A
B MOZEIIi KylIbTypH KiiTiH Jurkat in vitro. IIpenapar BUK/IMKaB KallbLli€Bi CUTHAIM TiIBKH MiCIIs IOTIEPE-
HBOI CTUMYIIAIIi KOHKOHOBAJIIHOM.

JOCJIIIXKEHHSA AKTUBHOCTI KAHAJIIB BEJIMKOI ITPOBIJHOCTI
B HEMPOHAX IIYPKIHBE€ MO30O4YKA HIYPA

CemenoBa O.B., ®enopenko O.A., Mapuyenko C.M.
lesj@ukr.net
Inemumym isionozii im. O.0. Bocomonvys HAH Vkpainu, Kuis

30BHIIIHS TA BHYTPILIHS sAPHI MeMOpaHH MOALIAIOTE KIITHHHMIA IPOCTIp HA HyKJIe-, IEPH- Ta IUTOTLIA3-
MaTHYHUH. Yepe3 CKIajHICTh OTPUMAHHS Ta OYUIICHHS BHYTPIIIHBOI MeMOpaHH siiep BiJHOCHO Mao
BIZOMO IIPO i0HHI TPaHCMEMOPaHHI KaHaIH, IO IPOIYCKAlOTh KaTiOHH Ta aHIOHH MXK JIFOMEHOM i BHYTp-
ITHBOSAIEPHUM TTPOCTOPOM. HpI/IHyCKaIOTB, 10 KaHaIK AIepHOi 000JIOHKN OepyTh YyUacTh y perymsii
TPAaHCKPHUIILII TeHIB 1 MPOBEACHHI KaJbI[IEBOTO CUTHAIY 3 JIIOMEHAPHOTO MPOCTOPY, SIKHH BiJlirpae poJib
KalbI[i€BOTO JICTIO. 3 BUKOPUCTAHHAM MeToay patch-clamp Hamu Oyiio KocaiIkKeHO BipOTiTHICT BIUTHBY
HAITOBHEHOTO KaJIbIIIEM SIepHOT MEMOPAaHH HA aKTHBHICTh KaTIOHHUX KaHAJIIB BEJIUKOT MPOBiMHOCTI. s
L(bOTO MU JOCITi TMIIM aKTHBHITh KaHAIIiB IIPH BiZICYTHOCTI KAIIBL[iI0 3 GOKY JTIOMECHAPHOTO npocTopy (EDTA,

1 MMOJIB/1T) Ta 32 YMOB BUCOKOI KOHLEHTpALIT KalIbL(ito B feno (1 MMoib/i). He3posymino skuit moreHuian
MOKe OyTH B MeMOpaHi s Zipa, ane HEJaBHi 0CII/DKEHHS TI0Ka3aJIu, IO BiH KOJIMBAETHCS B Mexax 40 MB.

3a ymoBu BII[CYTHOCTI Ca** 3 GOKy JIIOMEHAPHOTO IPOCTOPY BiPOTIJHICTH Buncpmoro CTaHy KaHaIly Ha
BHYTpILIHIH sifepHiii MmemOpaHi, P =0,15+0,01, npu noteHuian —40mB. [Ipu BUCOKIi KOHIEHTpALT I0HIB
KaJlbI{F0 AKTHBHICTD KaTiOHHMX KAHaJIiB BETHKOL IPOBIHOCTI MOMITHO HE 3MiHtoBanacs, P =0,23+0,04.

OtpuMmani pe3ysbTaTi CBiX4aTh Mpo Te, WO CTYIiHb HATOBHEHHSA KaIbLIEBOTO JETO iCTOTHO He BuBae Ha
AKTHBHICTh KaTIOHHUX KaHAJIIB BUCOKOT MPOBiTHOCTI BHYTPIIIHBOsAAEpHOT MeMOpaHu HelipoHiB [1ypkiHbe
MO304Ka MIypa.

OAEPKXAHHSA AHTUTLJI 1O KPUHIJUIY 1-3 INIASMIHOT'EHY (AHI'TOCTATUHY)
TA MMEPCHEKTHUBH iX BIOMEJUYHOI'O BUKOPUCTAHHSA

Tuxomupos A.O., FOcosa O.1., Kopca B.B., [liopaieBa C.I.
artem_tykhomyrov@ukr.net
Inemumym 6ioximii im. O.B. Ilannadina HAH Yxpainu, Kuis

OJHi€0 3 BOXIMBUX MTEPEyMOB MIPOTPECii COMITHUX MyXIIHH Ta iX METaCTa3yBaHHS € MATOJOTIYHHH aHT-
ioreHes. BcTanoBieHo, o HalO1MBII MOTYXHUMH (Pi310JI0TIUHUMY iHT16ITOpaMK aHTiOTE€HE3Y € aHTi0CcTa-
tuaU (AC). AC — MONMNenTuIu, o0 YTBOPIOIOTHCS Y IEPBUHHUX MTyXJIMHHUX 0CEPEKax B pe3yinbTari 00-
MEKEHOTO MPOTeoi3y Monekynu riazminoreny (I117) Ta ckiramaroThes 3 pi3HOT KITBKOCTI HOTO KPUHTIIOBUX
nomeHiB. Po3po0Oka MeToxiB kinbKicHOTO aHamizy AC ik MapKkepiB mporpecii MyXJInH Ta pU3UKy MeTacTa-
3yBaHHS € BAXJIMBUM HAyKOBO-TIPAaKTUYHUM 3aBJlaHHIM. MeToro Hamoi poOoTu Oylio OTpUMaHHS 1 Xapak-
TEepPUCTHKA MOHOCTIEUpIUHIX aHTUTLI 10 ¢pparmenty 11" kpuarny 1-3 (K1-3) mropuau muis BusineHHs AC
SK IaTHOCTUYHUX MapKepiB HEOIUTACTHYHUX TpoueciB. Kpunrn 1-3 omepikyBaiu 3 e1acTa3HOTO TiIpo-
i3ary III" rens-dinbrpanieto Ha cedanexci G-75 1 apinHoto xpomarorpadieto Ha Lys-cepaposi Ta imyHisy-
Bas HUM KkpouiB. [Tyn crienu¢ivaanx 1gG Buainsy 3 iMyHOro0y1iHoBoOI ppaxiii cuipoBaTKH iIMyHI30Ba-
HUX TBApHH Ha ainHOMy copbenti K1-3-cedaposi. IMyHOpepMEHTHIM aHaTi30M BU3HAYHIIM TUTP aHTHTLI
(= 1:650000). AHTHTIA AEMOHCTPYBAIH IEPEXPECHY PEAKTHBHICTD IO TOMOJIOTIYHAX AaHTHTCHIB Y TAKOMY
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nopsanky: Glu-IIT" > Lys-III" > K1-3 > mini-III" > K4. TakuM 9uHOM, OTpUMaHi BUCOKOCTICIU(DITHI aHTH-
TiJla MOXXYTB OYTH BUKOPHCTaHI B IMyHOXIMIYHOMY aHalli3i, 30KpeMa iMyHOOIOTHHTY, 715 BusiBIeHHS AC
y GiomoriuHOMY MaTepiali, a TaKOX 3aCTOCOBAHI IPH TOCIIXKEHH] pOJIi KOMIIOHEHTIB TUIa3MiHOTeH/TIa3-
MIHOBOI CHCTEMH Y CUTHAJbHUX MEXaHi3MaX, [0 JIeXaTh B OCHOBI TakuX (i310JIOTIYHUX MPOIECIB, AK
3amalieHHs, peMOICITIOBAHHS TKAHHH, 3aTOE€HHS paH, IPOPOCTAHHS aKCOHIB.

BIIVIUB NNPOTUNTIYXJIMHHOI'O, ITPOTUBIPYCHOI'O
TA IMYHOMOIVYJIOIOYOI'O ITPEITAPATY AMITO3UHY
HA KAJBIIEBY CUT'HAJIBHY CUCTEMY THUMOLMUTIB LIYPA

Tpemouunska K. €., Mopes P. M., lllyoa 1. M.
morev.r.m@gmail.com
Miscnapoonuii yenmp monexyaspuoi ¢hizionocii HAH Yxkpainu, Kuis

AMITO3UH — IPOTUITYXJIMHHUH, iMyHOMO):[yJHOqum“I 1 IPOTHBIPYCHMUIA IpenapaT y MeAULNUHI i BeTepuHapii,

po3poGuennii B IncTuTyTi MonekynspHoi Gionorii i renetnkn HAH Ykpainu, npopykT ankidyBaHH:
Tiopochaminom ankanoinis uucToTiTy Benukoro Chelidonium majus L. Bin — epexruBHuii mpoTHpesMa-
TUYHHH Ta IPOTUBIPYCHUH MTpemapar i3 mHpOKUM CIIEKTPOM MPOTUITYXJIUHHOI nii. Ha BiaMiHy Bix Tpamuil-
IMHUX XIMIOTepaneBTUYHIX MPENapaTiB aMiTO3MH CTUMYITIOE IMyHHY cucTemy. LluM Moke OyTH moscHeHa
HOro nmpoTupeBMaTUYHa, IPOTUBIPYCHA 1 YaCTKOBO MPOTHITYXJIMHHA aKTUBHICTh. He 10ociuKeHo, AKnM
YMHOM aMiTO3HH BIUIMBA€E Ha KAIbLI€BY CHTHAIBHY CHCTEMY JTiMpOLNTIB, KA Bilirpa€ KPUTHUYHY POJIb B
ix akruBaii. Jlist 1OCITi/UKEHHS BIUIMBY aMiTO3HHY Ha KaJlbLi€BY CHTHANIbHY CHCTEMY in vitro Oyo oGpa-
HO TUMOLMTH 1ypa. [I{00 BU3HAYMTH KOHLEHTPALIO I0HIB KAJIbLIIO B IATO301Ii 3aCTOCOBYBAJIM PaTiOMET-
puaHy BIIyopeCcHeHTHY MIKPOCKOIIIO 3 KalbLieBUM 30HA0M Fura-2 AM. Buecenns 10 MKr/mi1 amiTo3uHy
BHUKJIMKAJIO )IOCTOBlpHe HIJIBI/IH_IeHHH KOHIICHTPAIlii IUTO30JIBHOTO KaJbIlito Ha 65—100 HMOJIB/JI 3 BUXOIOM
Ha CTaliOHapHUH piBeHb. IIponec miABUILEHHS T0YMHABCSA IPH HOTO BHECEHH] B CEPEOBUILE 3 2 MMOJIB/
71 iOHIB KaJbLiI0, YOTO HE CIOCTepiranocs B GeskaibuieBoMy cepefosuili. [lonepente cnycromeHHs
JIero i0HiB KanpLiro 10 MKMOJIB/J TallcUrapriny He 0JIOKyBalo 1e sBumie. OTpuMaHi HAMH eKCIIepUMEH-
TalbHI PEe3yIbTAaTH CBiAYATH PO TE, 10 aMIiTO3WH BHKJIMKAE TOMipHE 301IbIIEHHS IPOHUKHOCTI IIa3Ma-
THYHOI MEMOpaHU JI0 10HIB KAJBLIIO 1 IeH IMPOoIleC 3yMOBICHAN MeXaHi3MaMy He3aJIe)KHUMH Bif KaJbIlie-
BOTO JIeTo 1 akTuBanii KanbiieBuM ceHcopom STIM. HemomaBHi JocTiKeHHs MOKa3alu, M0 MapaieabHo
3 ICTO3JICKHUMH MEXaHi3MaMH1 aKTUBAIlii BXOIY KaJbLII0 B ITUTO30Jb ¥ JiM(OIIUTAX BaXXIMBHI BHECOK
POOIATH TaKOX 1 10HHI KaHAJTH, SIKi He aKTUBYIOThCS yepe3 010k STIM i ToMy € nemoHe3anexxHUMH. 3a
JiTEpaTypHUMH TaHUMHU JI0 IIUX KaHaIiB, iMOBipHO, HanexxaTe TRPC3, TRPV6, TRPM7, notenuiankepo-
BaHi KaHaMH L-THITy, SIKi eKCIIPECYIOTHCS Ha IIa3MaTHIHIi MeMOpani T-mimdorutie. Hamri ekciepumen-
TallbHI Pe3yJIbTaTH MOXKYTh OyTH TOSCHEHI aKTUBAIIIE€I0 IUX KAHAIIIB.

HENPOHU PI3HUX BIJJILIIB T'IIOKAMIIA BIJIPI3HSIOTHCSI
3A HABOPAMMU IOHHUX KAHAJIIB Y MEMBPAHAX SAJIEPHOI OBOJIOHKHN

®enopenko O.A., Mapuenko C.M.
olena.fedorenko@biph.kiev.ua
Inemumym izionoeii im. O.0. Bocomonvyss HAH Yxpainu, Kuis

HeiipoHu rinokamia BifirparTh BaIuBy poiib y popMyBaHHI aM’sTi Ta HaB4aHHi. byio nokasaHo, mo
aKTHBaUis paKTOPiB TPAHCKPHUIILLIT Ta CHHTE3 MEBHHX NpOTEiHiB, sKi GEpyTh y4acTh y CHHANTHYHIN 1ac-
TUYHOCTI, TOTPEOYIOTh ITi ABUIICHHSI BMlCTy Ca B s/1pi X Helipowis. IIpore goci HGBIZIOMO SKHUMH MeXa-
HI3MaMM PEryNIO€eTbCs HAaJAXOIKCHHS Ca®" Bcepenuny siapa. Y cBoili poGOTi MU 3’sCOByBalu sAKi
THIIY I0HHUX KaHAIliB 3HAXOMATHCS Y MeMOpaHax siiepHUX 000TOHOK HEHPOHIB PI3HUX BB T1TOKaM-
na, 30kpeMa CA1- ta CA3-ninsakax i 3ydyactoi 38uBHHN. CTPyMH Yepe3 MOOAMHOKI 10HHI KaHATIU PEECT-
pyBaJu 3 BAKOPUCTAHAM MeToy patch-clamp y KOH(birypaui'l‘ “nucleus-attached” abo “excised patches”
y pexnmi pikcauii norenuiany. Bussuiocs, o HepoHu p13HI/IX BIJUILIIIB IIIOKaMIIa MiCTATb HEOJHAKOBI
HAabOpPH 10HHNX KAaHAIIB SK y 30BHILIHIM, TaK i y BHYTpIlIHIi sinepHuX MeMOpaHax. loHHi KaHaw, sKi MI
3HAWIIIN, PO3PI3HSTHCS 32 CBOEIO CENICKTUBHICTIO, MPOBIAHICTIO Ta XapakTepoM poboTH. Mu BusBHIN y
BEJIMKIH KibKOCTI iHO3uTONTpU(pOCaTHI peentopu (IP;Rs) y BHyTpiHii ;mepHm M€M6paH1 mipami-
HanbHuX HelipoHiB CAl-AlISHKY rimokamia Ta y 3Ha4HO MCHIIOMY YHCII y BHY TPIiLlHIM saepHil MeMOpaHi
HEHpOHiB 3y04acToi 3BUBMHM, NPOTE B Helponax CA3-nainauku nooaunoki IP;Rs 3naxonunucs nme y
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30BHILIHIH sAepHili MemOpani. Ham He Branocs 3apeectpyBatu Gy/b-sKi IHIII TUIIN KaJIbL{i€BUX KAHAIIB Y
MeM6paHaX ALEp UMX KIITHH, TOMY MOXHa TIPHITYCTUTH, IO pianoxuHoBi Ta NAADP-penenrtopu BiacyTHi
Ha sZIepHiN 060I0HLI HEMPOHIB rinokamna, abo x iX WIIBbHICTh HACTUIBKA MaJIa, 0 BOHH HE MOXKYTb OyTH
3apeecTpoBaHi eneKTpO(bBlonorquMMM meronamu. OTxe, Hall JOCIIKCHHS BKa3yIOTh Ha Te, 10 sAep-
Ha 000/0HKa MipamifanbHuX HelpoHis CAl-ainsHky Ta HeI/Ip0H1B 3y6qaCT01 3BUBHHU TillOKaMIa MOXe
BUKOHYBaTH (QYHKIIiI0 KalbLi€BOTO 1EMO, 3 siKoro yepe3 IP;Rs Ca’" BUBIIBHIOETHCSA BCEPEAMHY SA1pa, i
TaKUM YHHOM MOYXE aKTUBYBATH KalbIlii3allexHi GaKTOpU TpaHCKpHnun B [IUX HEHPOHAX.

AHAJII3 EKCIHPECII MPHK ®AKTOPA HEKPO3Y NNYXJIUHHU a
B MNOOJUHOKHUX OOIIMTAX MHUIIEU B HOPMI

TA B YMOBAX AYTOIMYHHOI'O YHIKO/KEHHS SI€YHUKIB
Hleneasr O.A., Jocenko B.€., fAnuiii P.I.

elena-shepel@ukr.net
Incmumym izionoeii imeni O.0.bocomonvyss HAH Yrpainu, Kuis

®axrop Hekposy myxianHu O (OHII-a) — nomidyHKITioHATEHAN ITUTOKIH, POJI IKOTO B OBapiadbHIA QyHKIIIT
AKTHBHO BUBYA€THCS. BCTaHOBIEHO, IO OOLMTH € BaXKIWBHM HOTO JKEpesioM, KpiM TOTO, BHSBICHO
peuenrtopu s OHII-0 Ha oonuTax, TpaHyIAPHUX 1 IHTEPCTHIIANBHUX KIITHHAX, 110 3a0e3Iedye ayTo- U
napakpuHHi epeKTH IOoro NUTOKiHY. MeToro Hamoi pobotu Oyino BuzHaueHHs ekcrpecii @HII-a ta iioro
peuentopis I u Il Tumy Ha piBHi MPHK B mooamHokux oonutax mumieit niHii CBA Ha 1Box cTamisix ooreHe-
3y (cranis 3apoakoBoro nmyxupus (3I1+) u crazxis dopmyBaHHs nepuioro nonaspHoro Tinens (I1T+)) 3a
JOTIOMOTOI0 MOTiMepa3Hoi TaHmoroBoi peaknii. Hamu BecranoBneHo excrpecito MPHK ®HII-o B mooau-
HOKHX OOITMTax 1HTAaKTHUX MUIIEH, mpudoMy ii piBeHb Ha ctanaii 3I1+ BiporiqHo BHINMN, HiX Ha cTafii
[IT+. BoxHo4ac HaMH HE BUSBJICHO EKCIIPECitO peuenTopiB I'i I Tumy mnst ®HII-a. BeranoBneHo, 1o
IIpH ayTOIMYHHOMY yP@)KCHHI S€YHUKIB B OOLMTAX MULICH 301nblIyeThCs exkcnpecis rena @HIl-a y 1,7
pa3a MOpiBHAHO 3 TAKOIO B OOIIMTAX, OTPUMAaHUX BiJ HEIMyHI30BaHNX TBapuH. B yMoBax imyHizamii BusB-
JeHO TakoX ekcupecifo rera peunentopa PHO-a I tumy. Takum 4YMHOM, HAMH BCTaHOBIJIEHO, IO TPH-
THIYCHHS MEHOTHYIHOTO JO3piBaHHS OOLMTIB, SIKE CIIOCTEPIraeThcs B yMOBaX ayTOIMYHHOTO YIIKOKESHHS
SIEYHHKIB, MOXKe OyTH 1oB’s13aHe 31 3poctanHaM ekcipecii ®HII-0 B oounrax Ta akTuBaliero ekcnpecii
MPHK peunenropis I uiy aist uboro uurtokiny. Ha Haur norsiz, OTpI/IMaHl Pe3yNBTATH € BaKINBOKO JIaH-
KOIO y PO3YMiHHI MOJIEKYISPHUX MEXaHI3MiB, 10 PETYJIIOI0Th MEHOTHYHE T03PiBaHHS OOLHTIB CCaBUIB Y
HOPMI Ta IpU ayTOIMyHHOMY YIIKOMKEHHI SIEUHUKIB.
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T-TYPE CALCIUM CHANNELS IN BRAIN CORTEX - NOVEL FUNCTION?
Boldyriev O., Batiuk M., Shuba Y.

alexey@biph.kiev.ua

International Center for Molecular Physiology NAS of Ukraine, Kyiv

Low-voltage activated (T-type, Ca ;) calcium channels are widely expressed throughout mammalian
organism — from central neurons to spermatozoons. They act as calcium input into the cell and are
involved in many physiological processes such as pacemaker neural and cardiac activity, vesicle secretion,
muscle contraction, gene expression regulation etc. Despite a lot of information was gathered about T-
type channels localization and function there are still cells and tissues where their high mRNA level was
found without any electrophysiological evidence (for example, human cardiomyocytes and rat cortical
neurons. While studying T-channels involvement in absence-epileptic phenotype of WAG/Rjj rat strain
we discover 2,5-fold upregulation of Ca<sub>v</sub>3.1 alphal-subunit mRNA in somatosensory cortex
of upper lip (possible “cortical focus”)of this strain compared to control Wistar rats. The level of
mRNA was comparative to one in laterodorsal thalamic nucleus which shows robust T-type current,
We examined neurons of this region with patch-clamp technique but showed no T-type calcium currents
(n=15). Membrane protein was extracted from somatosensory “cortical focus” and Western blotting
analysis showed detectable level of Ca ,, protein with increasing of protein density for more then
50%.in WAG/Rij rats. We hypothesize possible unknown T-type channel function in neuron cytoplasm.
More accurate experiments of subcellular protein localization should be done to test this hypothesis.

DIVERSE EFFECT OF POLYSIALYLATION ON NEURONAL PLASTICITY
IN RAT HIPPOCAMPUS

Savrasova A., Isaev D., Isaeva O.
savrasoval0@gmail.com
0.0. Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

Polysialic acids (PSA) are widely distributed in neuronal tissue. Due to their external position on the
outer cell membranes and anionic nature, PSA are involved in a multiple cell signaling events. The level
of sialylation is regulated by endogenous neuraminidase (NEU). Using the specific blocker of NEU —
NADNA we show that downregulation of NEU activity causes a significant increase in the level of
hippocampal tissue sialylation. In our previous report we showed that polysialylation of membrane
surface affect neuronal excitability by increasing the probability of inducing seizures and aggravating
hippocampal seizures in vivo; enhancing neuronal synchronization and inducing population burst events
of rat hippocampal CA3. In the present work we investigated effect of blockage of endogenous NEU on
synaptic plasticity in different regions of hippocampus and on E-S (EPSP-spike) coupling. Temporal
lobe slices were prepared from Wistar rats aged postnatal day 19-21. Evoked synaptic responses were
elicited through a bipolar electrode placed in the Schaffer collateral-commissural pathway. Extracellular
recordings were obtained simultaneously from pyramidal cell layer and stratum radiatum CA1 regions.
We examined the effect of bath application of NADNA on synaptic plasticity in cellular and dendritic
layers of hippocampus. Analyzing mean and peak values of fEPSP (field excitatory posttetanic poten-
tiation) and pop-spikes (PS) in control and NADNA-treated slices, we observed significant increase of
both values. Blockade of NEU leads to significant increase of different types of STP (short-term plasticity)
in PS without changes in STP of fEPSP. In contrast probability to evoke LTP of EPSP or PS in NADNA
treated slices significantly decrease comparatively to controls. To evaluate effect of NEU blockade on
E-S coupling we estimate relative increase in PS and EPSP amplitude depending on stimulus intensity
before and after induction of LTP. We show that NADNA-treatment lead to decrease in E-S coupling
comparatively to control slices. Also in contrast to control slices where LTP lead to E-S potentiation, in
NADNA-treated slices we observed E-S depression after LTP. Our findings demonstrate that NEU-
blockage produce diverse effect of neuronal plasticity in rat hippocampus.
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OCOBJHUBOCTI CYMAIIII HEHTPAJIBHUX MOTOPHUX KOMAH/I
Y “«ABOCYIVIOBOBUX” I3BOMETPUYHUX 3YCUJLJIAX PYKH JIIOJUHHU

Bepemaxa I. B.
inna.v@biph.kiev.ua
Inemumym isionoeii im. O.0. Bocomonvys HAH Vkpainu, Kuis

BuBuanu 0coOmuBOCTI cymeprno3nmii neHTpaabHuX MoTopHuX KoMaH ] (LIMK), siki HanxoasTs 10 M’g3iB
IUICYOBOTO TOSACY Ta IUIeYa IPH CTBOPCHHI MEePEAILTIvYsIM 130METPHIHUX 3YCHIb Y TPhOX HAaIpsMKaXx,
OJIMH 3 SIKMX € BEKTOPHOI CYMOIO JBOX iHITUX. AMIUTITYIH BUNPSMICHUX, MiJJaHUX HU3bKOYACTOTHIN
¢ineTpanii Ta ycepennenux 3anucis EMIT posrsinanics sik kopessitu inTeHcuBHOCTI LIMK, siki HagxonsTh
JIO BIAMOBIAHUX M’ A31B. PO3BUTOK 3yCHIIb 3[IICHIOBABCS Y TOPU30HTAIBHIN MIIONIMHI ONepaI[iiHOro MPo-
cropy npu KyTtax 30° y miedoBoMy cyriio6i, Ta 90° — y nikreoBoMy. OOCTE)KyBaHUN BiITBOPIOBAB €Ta-
JIOHHE 3yCHILIA, BIZICTEXKYIOUH [OJIOKEHHS MapKepa CHIIOBOTO Ta KOMAHHOIO CHTHAILY Ha MOHITOPI KOMII-

“torepa. OcTaHHIi CKIIa1aBCst 3 TPHOX SIICMEHTIB: [I0YAaTKOBOTO CTALiOHAPHOTO CTaHy, JiHIHHOIO HAPOCTAaHH
3yCHILIA Ta KiHIIEBOTO CTALiOHAPHOTO PiBHS CUIIN. AHamzyBaJmcs{ 3Ha4YeHHs oka3HuKiB EMI Tinbpku oc-
TaHHbOi cTanii. s oninku HassHOCTI cyneprosuuii [IMK ouiHioBanack pisHULs MK CEpeHIMU PIBHAMH
EMI mpu peasnizarii 1BOX CKIAIOBHX i Pe3yIBTYyI0U0T0 3yCHIb. AMIUIITYIM HEPIIOTO Ta TPETHOI'O TECT-
3ycuius (Cknanosi sycumns) cranosunn 30 H, a npyre (pesynbryioue) Tect- 3ycns — 42,4 H. Hopmy-
BanHs BciX EMI'-curnanis NpoBOAMIOCS BITHOCHO BIATIOBIAHOT aKTHBHOCTI M’ 3B IIPH X MaKCHMAJbHO-
My HalpyKeHHi JronHo0. OTpuMaHi pe3ysbTaTh CBifl4aTh IIPO T€, IO IPOrPaMy 5K “30irarodunx” (3ycHius,
CHPSMOBAHI Ha OJJHOYACHE PO3THHAHHA a00 3rMHAHHS 000X cyrn06113) Tak 1 “He30iraounx” (3yCHIIs,
CHPSIMOBAHI Ha 3rHHAHHSI JIIKTOBOTO Ta PO3TMHAHHS ILICYOBOTO CyIO0IB i HABIAKH) 1 130MeTPHIHHX CKO-
POYEHB Y IIIOMY MOXYTh n06pe OTHCYBATHCS CYMOIO BiamoBinauX EMIT I[OCJ'III[)KyBaHI/IX M’s131B. Busis-
JIEHO 0COONMBOCTI KOAKTHBALIT M 531B, 3STHHAIOYMX i PO3THHAIOUHMX JIKTHOBUH 1 IIICUOBHH CYII00M: i
4ac pO3BUTKY 3YCHIIIISA, K1 CIPSIMOBaHI y HAPSIMKY pO3THHAHHSA 000X CyII00iB, CIIOCTEPIraeThCs 3HAY-
Ha KOAKTHUBAIlig (IEKCOPHUX M A31B JIIKTS Ta IUIeda y TOW Yac SK aKTHBHICTH €KCTEH30piB B YMOBax
3TMHAIOYMX 3yCHIIb Oylia HE3HAYHOIO.

BIIJIUB TPUBAJIOCTI KYJIBbTUBYBAHHS
HA BJACTHUBOCTI TAHIVITO3HUX KJITHH CITKIBKH LIYPA

Aymanceka I. B., Ilypauns O.E., Puxaascekuii O. B., BecenoBcbknit M.C.
Doomanya@mail.ru
Inemumym @isionoeii imeni O.0.bozomonvyas HAH Yxpainu, Kuis

Y HepBOBOMY anapari 30pOBOi CHCTEMH CiTKiBKa Biflirpae pob nepnupepruaHoro Biaainy. I'aHNIio3Hi KIiTHHA
citkiBku (I'KC) nepenarors 3i6pay inpopmaio y BIANOBIAHI LEHTPH TOJIOBHOIO MO3KY i TOMY € IPHH-
IIUTIOBO BaXKJIUBUM 00’ €KTOM JIOCIIIKEHb 30pOBOT0 aHamizaropa. Hamu po3pobiieHa MeToIHKa TOBIOT-
PHUBAJOro KyJIBTHBYBAaHHS AHCOIiHOBaHUX KIiTHH ciTKiBKHU. Ll{ypiB nminii Bictap Bikom 1-4 mobwu mics
HapOPKEHHS JICKaIliTyBaJIH, BUIUISIN CITKIBKY Ta IPOBOIMIN (PEPMEHTATHBHY 00pOOKY, IiCHIS YOT0 KIITHHU
00epeKHO PO3AUISIH 33 TOTIOMOTOI0 0araTopa3zoBoro MpomnyckanHs yepes [lacTepiBChKi MIMETKH Pi3HOTO
niamerpa. KyneruByBanu KIiTHHHU B yanmikax [leTpi Ha MOKPUBHUX CKENBIAX, MOMEPEIHBO 00pOOICHUX
NOJIIOPHITHHOM, B aTMOC(depi iHKyb6aTopa 3 KOHTPOIBOBAaHMM BMICTOM JABOOKHCY Bymiewio. Exexrpodisi-
OJIOT1YHI XapaKTepUCTUKHU KynbTuBOBaHUX ['KC mypa (13111 11 )10 41 ni6 KyIBTUBYBAaHHS ) TOCIIIKEHO 32
pomomorow Meroay patch-clemp y kondirypaunii “nina kiitnHa” B pekuMax (pixcawuii crpymy Ta dikcanii
norenuiany. 'KC BinOupanu 3a TaKUMHU OKa3HUKaMK: AiaMeTp COMH HEHPOHa Ta 31aTHICTh iITPUMYBaTH
€JIEKTPUYHY aKTHBHICTb y BiANOBib HA 3pOCTAIOYI, €NOIAPHU3YI0Yi OWTOBXH CTPyMy. JlocmipKytoun
3aJIEXKHICTh IapaMeTPiB CIIOHTaHHOT aKTUBHOCTI B/l TPHBAJIOCTI KyJIbTHBYBaHHs OyJIM OTPUMAaHI TaKi pe-
3yNBTaTH: B pexuMi (ikcamii cTpymy 3i 301UIbIISHHSM BiKY KyJBTHUBOBAaHUX KIITHH JOKAJIBbHI BiITOBI/I
MepepoCcTaad B MOTEHIIANN il 3 YaCTOTO0, IO 3pOcTala 3 4acoM KyJIbTHBYBAaHHS, B PSKUMI (ikcarii
MOTEHIIialy 3MiHIOBAaBCS PO3IOiT MOCTCHHANTHIHUX CTPYMIB 32 aMILIiTy10I0. EKCIIEpIMEHTH TaKoX I10-
Ka3aJy, 10 BiJMOBI (i KyJTbTHBOBAHHMX TaHTII103HUX KJIITHH Ha JICTIOSPHU3YIOUl TOMTOBXH CTPYMY 3aliexa-
T BiJl TPUBAJIOCTI KYJIBTHBYBAHHS Ta MOAUISIIACS HA Tpu Tpynu. KIiTHHY ofHI€T TpyIH reHepyBaIH IMO-
omunoKi nmorermiany aii (I11), apyroi — moka3amy IBUAKY aIaNTaIlilo, a TPeThoi — reHepysainu [1/] mpoTsrom
yciel TpuBasiocTi ctuMyity. HassBHICTh Takoi 3alIe)KHOCTI y3TOJXKY€EThCS 3 JTaHUMH, OTPUMaHUMH 1HIIUMHU
JOCITITHUKAMH B YMOBaX rOCTPOTO EKCIIEPUMEHTY. 3BaXKalouM Ha OTPUMAaHI pe3yabTaTH MOXKHA CKa3aTH,
II0 33 MUX YMOB KYJIFTHBYBAHHS TaHIIII03HI KIITHHY € XUTTE3TATHUMU 3 aJJIeKBATHUMU (i310I0TIUHUMHA
MOKa3HUKAMU 1 MOXKYTb OyTH BUKOPHUCTaHI s papMaKOJIOTIIHHUX Ta eNeKTPOdi3i0IOTIHHAX JOCIiKECHb.
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OCOBJIMBOCTI MIXKMIBKYJEBOI ACUMETPII BUKJIUKAHUX MOTEHIIAJIB
KOPU I'OJIOBHOI'O MO3KY B IIPABO- TA JIIBOPYKUX OCIB KIHOYOI CTATI
IIJI YAC AIi 30POBUX CTUMYVYJIIB PI3HOI 3HAYMMOCTI

Kaunncoka T. B., Aopamuyk O. M.
kachynska_t@ukr.net
Boauncoxuii nayionanonuti ynigepcumem imeni Jleci Yxpainku, Jlyyox

MeToro nociimkeHHs Oyl10 BUBYECHHS 0COONMBOCTEH MikKIIIBKYJI€BOT aCHMETPii BUKIIMKAHUX MOTEHUiaiB
(BIT) xopw T010BHOTO MO3KY B IPaBo- Ta JiBOPYKHX 0CI0 Mix yac AudepeniiioBanoi GpoTocTuMyIsiii.

O6crexeno 40 ocib xiHo4oi crari BikoM 16-17 pokiB, MOALICHAX HA: JIIBO- Ta IPABOPYKHX. PeecTpauis
BII 3niiicHioBanacs 3a 3arajlbHONPUHHSTO METONUKOIO elleKTpoeHuepanorpadii. BusueHHS KOrHITHBHIX
BII npoBoxmtocs mix 4ac GOTOCTHMYIALIT; GOTOCTHMYIIALIT Ta BEJCHHS I1i APaXyHKY 3HAYNMHX CTHMYIIIB
(y cmiBBimHOMmEHHI 3HaunMi/He3HauuMi — 50/50 Ta 25/75). @ortocTuMynsig 30iiCHIOBAIaCh y BHTIISI I
cranaxiB cBiTJIa, oui oOcTexxyBaHux Oynu 3armonieHi. [logaBanocst 100 cTUMymiB: 3HAYMMI — cTIaIaxXH
TpuBaiicTio 117 Mc, ki 00CTe)KyBaHUH MOBUHEH OYB PaxyBaTH i HE3HAYMMI — TPUBATICTIO 47 MC. AHami3
noxa3HuKiB BII kopu rooBHOT0 MO3KY ITOKa3aB, 10 HE3aJIEXKHO BiJ TECTOBOI CHTYyamii i THITY MaHyallb-
HOT acheTpi'l' AIBYAT, WBHMIIE CHIPUHHSATTS T2 06po6Ka iH(pOopMALLT 3A1HCHIOBAINCS JIBOO MBKYJICHO IPH
BUILIA akTMBauii — npasoi. [1ix yac porocTnmynsuii y npaBopykux AiB4ar Ha BCIX eTarnax nepluenTUBHOro
akty koporuwi nikosi nareHTHOCTI (I1JI) 3adikcoBano B niBUX CKpOHEBiii i TiM’sHili AinsHkax. ITik PO
XapaKTepH3yBaBCs 10CTOBIPHO BULIMMH aMILTITY[aMH1 y IIpaBiii 1060Biii Ta HEHTPaIbHiii AiIAHKAX, a P2
Ta N4 — CKpOHEeBii AiNAHLI Hiel camoi NiBKyxi nopiBHsAHO 3 niBoko. ITix yac migpaxyHKy 3HAYNMHX CTH-
MyIIiB Pi3HOT IMOBIPHOCTI 104l Ha eTalli CCHCOPHOro aHani3y goctoBipHo i ITJI BigMideHo B 1o-
6oBIii IsTHIL JTIBOT IIBKYII ITOPIBHAHO 3 MpaBolo. Y mpoueci andepenuiiosanoi gporocrumysuii (50/50
Ta 25/75), y MexKax 3aJHbOACOLIaTHBHHUX BiJBE/ICHD, JiBa CKPOHEBA AUISHKA HA BIIMiHY BiJ paBoi xa-
PaKTepu3yBanacs WBUIALINM CIPHHHATTAM Ta 00poOKoro iHdopMmaLlii pisHOi 3HaYMMOCTI. ¥ NiBOPYKHX
JLiBYAT HE3AJIEXKHO Bijl TECTOBOI CHTYALT Mij Yac BCIX ETAlliB NEPLUENTHBHOIO aKTy J0CTOBIPHO KOPOTLI
I1JI saikcoBano y JI00OBIH i CKpOHEBIii AiIAHKAX J1iBOT MIBKYII IOPIBHAHO 3 IPaBOI0. BHiuti akTHBaLiiiHi
TpoLecH OyIn BiAMIY€H] y EpeHbO- Ta 33 AHOACOLIaTHBHUX BiZABEACHHSX IPABOi MiBKYJIi, PO IO CBi14aTh
011111 3HAYEHHS aMILTITY]l TO3UTUBHUX 1 HEraTUBHUX KoMioHeHTiB BIT y nux minsHkax.

BIIJIUB B2-ATOHICTA METANPOTEPEHOJY
HA TAMKEPI'TYHY IIEPEJAYY B 30HI CAI I'IIOKAMIIA LYPIB IN VITRO

KpaBuenko O./l., Pomanbko A.B., Posymaa H.M.
nata_nr@biph.kiev.ua
Inemumym izionoeii im. O.0. bozomonvys HAH Yxpainu, Kuis

3 BUKOPHUCTAHHSM M033KJIITHHHOTO BIABEACHHS OPTOAPOMHUX HOMyIsiiiHuX po3psiais (OIIP) y 3ou1 CA/
rimokamMria myp]B in vitro MOCIIKYBaJIy BIUTUB aroHicra [32-aapenoperentopis Metanporepenony (MIIT)
Ha [AMK-epriuny nepenady. [3ompoBana armrikanis 10 mmons/n TAMK a6o 10 MmxMounbs/n 6akinodeny,
aronicra TAMKB-penenropis, Bukinkana npuraideHss OI1P, BinBegeHuX Bij mipamiTaabHOTO Mapy JaHOT
30HHM TiOKaMIa icis eNeKTpUYHOi crumMyiswii konarepaneii llagdepa B paniansromy wapi. OxHovacHa
arrikaris TAMK i 150 mxmons/n MIIT y 6inbpmocti Bunaakis (13 3 19 CKCHepI/IMeHTlB) TepeIKoKaIa
IposiBy NOBHOTO ranbMiBHoro epexry 'AMK (amIutiTyna BUKIMKaHUX BiJNOBiJCH 3HIKYBaIacs MEH-
oo Miporo). Onxouacna amikauis MIIT i baknodeny B ycix BUMaAKax TaKOK MOMITHO IEPEUIKOKAIA
POSIBY rajlbMiBHOTO BILTMBY OcTanHboro Ha OIIP mipaminanbHux HEHPOHIB: BiIHOCHA IHTEHCHBHICTb MIPH-
THIYCHHs B LIX YMOBAX NIPOTSIroM 2 XB arulikauii Oysia BIporiiHO MeHIIe, Hixk 1P i30/1b0BaHIH Aii 6akio-
¢eny. [Ipu amnikanii 10 MkMons/1 6ikyKymiHy, antaronicta TAMKA-penenTopiB, y BUKIUKaHIH BiqIOBiIi
3’ SIBISLTACS JJOJATKOBI CIaiiku (nBa, a iHomi TpH). AMriityna nmepmux OIIP y xommiiekci BUKIHKAHOT
BIIMOBI/Ii Ha 2-11 XBUIWHI arutikamnii 30iapmnyBanacs Biporigao Ha 30% i Takuii 30yxyrounii epekr 30ep-
iraBcst JIeKiTbKa XBUJIWH IT1J1 4ac BigMuBaHHs. AMiutityna apyroro OIIP noctoBipHO 30inbn1yBanach B 2—
3 pa3u. BinHoBneHHs HacTaBano 3 30-i XBUJIWHM BiAMUBaHHS 1 mizHinie. [Ipu KOMIUIEKCHI# ammikaIii
MIIT i 6ikykyniHy eeKT OCTaHHBOTO 30epiraBcs, a B IEIKUX BUIAAKaX HABITh 3pO0CTaB. AMILTITYA Ipy-
roro OIIP nocroBipHO 30inbmryBanack BaBivi. BimHosnenns nepmux OITP BukinkaHoi BiAMOBi Al Bi0y-
BAJIOCS MIBUAIIE MOPIBHSHO 3 130Jb0BAHOIO Hi€l0 OiKyKyliHY, MIPUOIU3HO 3 15-1 XBUJIMHN BiIMUBaHHS.
Takum unHOM, [32-aronictu MOXyTh npurHidyBatu [AMKB-epriuny ransmiBHy nepenady B 30H1 CA 1
rimokammna. Leit epexT gae 3mMory 3poOHUTH MPUMTYIIEHHS PO XapaKTep Aii HOpaApeHaATiHy, SK 1 1HIIHX
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SHIOTCHHUX HEHPOTPaHCMITEpiB, HA TAIbMIBHI HEHPOHHI MEPEXKi B TIMOKAMIII, sIKi 3aJisHI B Mpomecax
nam’sTi, yBaru, eMoIliif, a TakoX B IMaToreHe3i XxBopoou AublreiiMepa, musodpeHii, eninencii. Brus
[32-aroHictiB Ha ranpMiBHY nepenady yepe3 TAMKA-penentopu norpedye moganbunx 10 CIIiIKeHb.

POJIb_®AKTOPIB, IHAIYKOBAHUX TIINMOKCI€1O,
Y HEUPOITPOTEKTOPHUX MEXAHI3ZMAX IIPU MOJIEJIFOBAHHI
INEMIYHOI'O YHIKOAKEHHS HA KYJIBbTUBOBAHHUX 3PI3AX I'IITOKAMIIA

Maiictpeako A.M., JlymuikoBa 1.B., Opaoscebknii M. O., ocenko B.€., Ckioo I.T.
sayra@yandex.ru
Inemumym izionoeii imeni O.0. Bocomonvyss HAH Yxpainu, Kuis

Bigomo, mo HecTaua KMCHIO Ta TIIFOKO3U MPHU3BOAUTH 1O CHCTEMHHUX 3MiH y KJIITHHAX Ta aKTUBAIlii Me-
XaHI3MiB €HIOT€HHOI HEHPOIPOTEKIii, AKi OB’ sI3aHi 3 YHUCICHHUMH BHYTPIIIHbOKITITHHHIMHU CUTHAJIBHU-
MH MOJICKYJIaMH, B TOMY YHCII 3 TUMH, WO aKTUBYIOThCs rinokciero (HIF, hypoxia-inducible factor).

KrcHeBa aHOKCIsL 4H €Ii30MYHE TIMOKCHYHE IPEKOHAHUIIOBAHHS CIPHIE PESUCTEHTHOCTI MO3KY JI0 Ha-
CTYNHOT TpUBAIIOi imemii. JJOCHTh Malo BiZlOMO MPO MO, IO BKIAAAIOTECS B 4aCOBI PAMKH MiX aHOK-
CHYHUM npekoHauuiroBaHHAM (AIIK) I HacTynmHuM (pOpMyBaHHSIM Pe3UCTEHTHOCTI 10 imeMmil. [Tpani 3 wiei
TEMU B OCHOBHOMY (1)01<ycy}0TL CBOIO yBary Ha MOP(OJIOriYHUX 3MiHaX, cnpuunseHnx AIIK, 30xpema
IHriOyBaHHs anoNTo3y HEHPOHIB, HEMPOreHe3 UM 3ATHICTH 10 BHKMBAHHA HElipoHiB. JlaHHX 10710 poti
HIF B neitponporekropHiii aii AIIK nHemae. B Hamii po6oti 3a nonmomoroto I1JIP-ananisy O6yno oriHeHO
3minu exkcnpecii HIF-1a HIF-3a MPHK mpu ATIK, KI'J] ta ix kom6inanii AIIK i K[/l y CA1- ta CA3-30Hi
KyJIbTUBOBAaHUX 3pi3iB rimokamma. Byno BusBieHO, mo 3a HOopManbHUX yMOB ekcrnpecis HIF-1a MPHK
(cyOoauHUI TMOKCiSIiIHAYKOBAHOTO (pakTopa) OimbIl BUpakeHa y HeiipoHax CA 1-30HH T1IOKaMITaIbHOT
OpraHOTHUIIOBOI KyNbTypH. BigHocHo Bummnii piseHs ekcupecii HIF-1a MPHK y 1iif 30H1 kopeoe 3 61111010
YyTIAUBICTIO MipaMiTHUX HEHPOHIB 10 HeCTadi KUCHIO Ta MIIOKO3U. MU TaKoX MepeBipuiIH BIUIUB iHT10y-
BanHs HIF nposin-rigpokcunasu nonepesHbor0 30-XBUIMHHOK 06p00KOI0 AieTHioBuM edipom 2,4-mipu-
JMHNKaPOOKCHIIBHOT KHCIIOTH TIepeJi KUCHEBO-TIIOKO3HOIO JIepUBallieio. byio BCTaHOBIICHO, 10 yII-
KOJPKEHHSI HeHPOHiB, BUKIIMKAHI OCTAaHHBOIO, CYIIPOBOKYIOTECA 3HauHUM 3HIKeHHsM HIF-1a Ta HIF-3a
MPHK B CAl-, ane He CA3-30Hi Heliponis. Jlume AIIK He BIIMBae Ha KUTTE3AATHICTD KIITHH 1 PiBHI
MPHK HIF, ane y pa3i 3actocyBaHHS repeJi KHCHEBO-TITIOKO3HOIO JIEMPHBAIli€l0 3aM00irae MomKoIKeH-
HIO HEelpoHiB i cynpecii excnpecii cy6onuunus HIF-1a ta HIF-3a MPHK. Byso Takox BcraHOBIICHO, 1110
BILIMB IHri61TOpa MPOJILN-T1APOKCHIIA3HU 6yB cxoxuM Ha AITK. I1i pe3ysnbraTi nMokasyrTh, 10 NONEPELHs
rinokcist 301JIbIIy€ MPOTHINIEMIYHY CTIHKICTD HEHPOHIB, sIKa IIEBHOIO MipOIO KOPEIIOE 31 3MiHAMH eKCII-
pecii HIF-1a ta HIF-3a.

MOIYASALIA TAJIBMIBHOI IEPEJIAUI ¥ MOTOPHIN KOPI
NP BUKOHAHHI PE®JEKCY HA KOMIIVIEKC MOJAPASHUKIB

Mamontos C.M.
mamont@ua.fm
Inemumym isionoeii im.0.0. bocomonvyss HAH Vkpainu, Kuis

Ha HeHapKOTH30BaHUX KOTax ):[ocni):[myBann BB FAMK-epriutux peuoBuH i HopanpeHeprquHx MOAY-
JIATOPIB Ha IMITYJIbCHY aKTUBHICTh HEHPOHIB MOTOPHOT KOPH MO3KY i/l 4ac 3/[iHCHEHHS OTIEPAHTHOTO PYy-
X0BOro peduiekcy Ha KOMIUICKC MOAPAa3HUKIB. JIOCIIKYBAIM POIIb PI3HUX PELENTOPIB y MOAY/IIOBaHHI
HEHPOHIB IMITyIIbCHOT aKTHBHOCTI (IA). BI/IKOpI/ICTOByBaJ'II/I HECEJIEKTHBHI Ta CeJICKTHBHI 6J]0KaT0pI/I Ta aro-
zictu TAMK- Ta HOpagpeHepriuHux penenTopis. byno 3’scoBaHo, Mo MleOIHO(i)OpeTI/I‘IHl armucauu T'AMK
Ta HOpaJpeHaliHy BUKIMKAIOTh 3MCHILICHHS IA xopTHKanbHIX HeHpoHiB. [Ipu 3aCTOCYBaHHI CENEKTHBHUX
aJIpCHOAKTHBHHUX PCIOBHH 0yJ10 3’5ICOBAHO, 1110 AILIKALIT O 1 -aroHicTa, ME3aToHY, BUKIIMKAIOTh IPUTHIYCHHS
IMITYJIbCHOT aKTHBHOCTI ¥ (OHI, ¥ TIepiox Mix CTHMYJIaMH, a TaKOK i 4ac 3A1iCHEHHs pyxy. Bruus
a2-0nokaropa, 10XiMOiHy, BUKIMKAB NPOTUICHKHUH epekt — A HelipoHa MiJABHILYBaIaCh MOPIBHIHO 3
(boHOM, a TaKOX y IHIII TOCTIIKYyBaHI 9acoOBi lHTepBaJ'II/I Le# dakr CBiXYMTH NPO CKIAAHI MEXaHI3MH
YTBOPCHHSI TaibMyBaHHs [A KOPTHKaJIbHUX HEHPOHIB Y MEPiOA OUIKYBAHHS lMl'IepaTI/IBHOFO ctumyny. €
Mi/ICTAaBU IPUITYCKATH, 110 Hopaz[peHepana MOJLYJIAIIIS BIUIMBA€E HAa KOPTUKAIBHI HEUPOHHU 5K MIPSAMO, TaK
i uepe3 TAMK-epriuHi iHTepHEHPOHH KOPH.
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3MIHU B 6-JIATIA3OHI EET IIPU COPUMHSTTI TA BIITBOPEHHI
PUTMIYHUX MMATEPHIB 3 PI3HOIO BUCOTHICTIO VY KIHOK

IHasaoBuu O. C.
pos-bio@mail.ru
Bonuncoxuii nayionanonuii ynisepcumem imeni Jleci Yrpainku, Jlyyvk

O6ceresumu 50 oci6 KiHOYOT cTaTi 3 PaBOGIYHMM NPOdiNeM CIyXOBOi Ta MaHyalbHOI acuMeTpii. Yei
KIHKH HE MaJl CIIEUiadbHOI My3HYHOI MIATOTOBKH Ta HIKOJIM HE HABYAIMCS TPi HA My3HYHUX IHCTPYMEH-
Tax. Iloka3zHukom 1H¢)opMau1HHHx npouecm BBaxkanu O-axruBHicTh EEI" y cTaHi QpyHKI[IOHAIBHOTO CITO-
KOIO, I1i/1 4aC CJIyXOBOTO CIPHHHATTS H MaHYaJIbHOTO BiATBOPEHHS PUTMIYHHX PiBHO- Ta 3ByKOBHCOTHHX
MaTePHIB OKPEMO IIPABOIO Ta JIIBOIO pyKaMU. PIBHOBHCOTHI aTepHU CTBOPIOBAIH 32 TOTIOMOTOIO 3BYKO-
BHX CTHMYIIB 6apabaHHOTO 0010, 2 3ByKOBUCOTHI METOJJOM HAaKJIaJaHHS eICKTPOHHOI Bepcii (hopremiano
Ha BiAMOBiAHI 3ByKH Oapabany (mporpamue 3a0e3neueHHs Finale-2006). PutmiuHuil pucyHOK maTepHiB
CKJIaJIaBCS 3 OJUHOYHUX Ta 3JIBOEHUX CTUMYJIIB Y MOCIiIOBHOCTI —/// // /. 3Byku nmomaBanu OiHaypaiabHO
Ha BijcTaHi 1,2 M BiJi KO)KHOTO ByXa 0OCTEXYBaHOiI 3 cepeqHbO0 ryuHicTio 10 55 nb. Ilix vac oz[Hie'l'
NPO0OH TPAHCIIOBAIIM NATEPHHU TiNILKA OIHOTO THILY, 3aBJaHHs BUKOHYBAIIHM (BiA0MBAIH) NIAIbUAMH KACTI
OKPEMO IPABOIO Ta JIIBOIO pyKaMH. 3HAYMMICTh pe3yNIbTaTiB BU3Ha4anu 3a kpurepiem t Ctoronenta. Bera-
HOBHUJIH, 1O NIPH CIIPHAHATTI Ta BiATBOPEHHI PIBHOBUCOTHHUX MATEPHIB 5K NPABOIO, TAK i JIIBOIO pyKaMH
3pocTana notyxkHicts 8-purmy EEI y nepennix no6uux i npaBnx 6i4HuX JTOOHNX BiiBEACHHAX NIOPIBHAHO
31 CTaHOM (YHKIOHAILHOTO CIIOKOK0. CIPUHHSATTS Ta BiATBOPEHHS 3ByKOBUCOTHHX MATEPHIB IPABOIO Py -
KOO CYNPOBOKYBATIOCS MMiABUIICHHIM MOTYXHOCTI B IEPEAHIX JOOHUX AUISHKAX 1 3HIKEHHSIM Y MTPaBO-
MY CKPOHEBOMY, TIM’SIHOMY Ta HOTHIMYHHUX Bigjinax. O3HaueHl 3MiHHA B 0-miamazoni EET BIIMITHIIH,
TaKOXK, [IPH BIATBOPEHHI 3By KOBHCOTHHX naTeleB JBOK PYKOKO, IPOTE 3HHKEHHS [OTYKHOCTI HA0yII0
OLIBII JIOKANBHOTO XapaKTePy B JIBUX TiM’SHHUX i NOTHINYHUX AiNSHKAX. 3pocTanHs 6- aKTI/IBHOCTl EETy
N0GHOMY BiJ/iIi € MPOSBOM NiABHILECHOT aKTHBALLT KOPH BEJHKHX MiBKYJIb, 1110, OYEBUIHO, IIOB’SI3aHO 3
3aJy4EHHAM CEJIEKTUBHOI yBary Ta KOAYBaHHAM y IaM’sTi HOBoi iHpopmauii ams ii HacTynHOro BiATBO-
penHst. 3nmkeHHs notyxHocTi 8-purmy EET nipn BuKOHAHHI 3ByKOBUCOTHHX 3aBAaHb y JKIHOK, MOXKJIHBO,
BKa3ye€ Ha Pi3HI MEXaHI3MU CIPUUHATTS Ta BIATBOPCHHS PUTMIYHUX MATSPHIB 3 Pi3HOIO BUCOTHICTIO 3BYKY.

YTBOPEHHSI CUHATITUYHUX 3B’SI3KIB HEHPOHAMHU
HEPBUHHOI KVYJIBTYPU BEPXHIX HNIMUHUX T'AHIVIIIB

Teabka M.B., Puxaabcokuii O.B., llypuuns O.E., BecenoBcbknii M.C.
mariyka.t@gmail.com
Inemumym ¢hizionoeii im. O.0.5ocomonvysa

Merta poO0TH — OTpUMaHHS IEPBUHHOI KyJIBTYpH CUMIIATHIHUX HEHPOHIB 1 1OCHIKEHHS eTeKTpo(iziono-
TIYHAMH METOJaMH YTBOPEHHS CHHAaITHYHUX 3B’A3KiB. EKCIIepMMeHTH MPOBOAMIN Ha MUCOIiHOBaHUX
HelipoHax BepxHbOTo muitHoro ranriis (BLIID), ski KylTbTHBYBaJINCS IPOTATOM TPHOX THKHIB. KynbTHBY-
BaHHS HeﬁpOHiB 3I1ACHIOBAJIM 3a METO/MKOIO, sIKa OTHCaHa B poborax Xirinca. L{sg Mmetonuka Jla€ 3MOry
CIOCTEpiraTH PO3BUTOK HEMPOHIB 32 HasiBHOCTI BCIX KT BILIT Tlpu KynbTiByBaHH CHMIIATHYHIX KIITHH 1715
PO3BHUTKY aKCOHIB I IATPUMYBAaHHI CHHAITUYHAX KOHTAKTIB l'IOTp16HO fofasat paKTop pocTy HEPBOBOT
TKaHWHH, IKUH Y HATHBHUX KIITHHAX BUAIISAETHCS 3 opraHiB-MinieHei. Enexrpodizionoriuni gocixeH s
MIPOBOJMIIM 13 3aCTOCYBaHHSAM MeTony patch-clamp y koudiryparmii “nina kimituna®. J{ns BUSBICHHS CH-
HaNTUYHUX 3B’ 3KiB 3aCTOCOBYBAIN METO/] 30BHINTHBOKIIITHHHOT ()OKAIBHOT €eKTPUYHOT CTHMYJIAIT. Bynn
BHUMIpSHI TACHBHI XapaKTEPUCTUKH (MEMOpaHHHUI MOTEHITiaN, OIIpP Ta EMHICTH) KIIITHH, K1 OyJIH €JIeKTPO3-
OyanuBuMHE. B nesknx HepoHax 3apeecTpoBaHO (POHOBY €IEKTPUUHY aKTHBHICTH TA BUKJINKAHI TOCTCH-
HAITHYHI CTPYMH, L0 IPUTHITYBAIUCS J1i€10 OCH30TEKCOHiS.
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OLIEHKA BJIMSAHUSA ®AKTOPOB OKPYXKAIOIMIENH CPEJbI
HA BAPUABEJIBHOCTH CEPAEYHOI'O PUTMA JETEU
N3 NPOMBIIIJIEHHBIX PEITMOHOB YKPAUHBbI

Teimuenko C.JI., Herepum A.B.

ribga@mail.ru

Tocyoapcmeennoe yupexcoenue «Kpwvimcxuili 2ocyoapcmeenuvili MeOUYUHCKUU YHUBepCUmMem
umenu C.U. Teopeuescxozco», Cumgeponons

B cucreme oneHKH W3MEHEHHsI MOKa3aTeNeil 3J0pOBbs MOJ BIUSHUEM (AKTOPOB OKPYKAIOMIEH cpelbl
MIPH MPOBEICHNH ONOMOHUTOPHHTOBBIX HCCIIEIOBAHUNA 0CO00€ MECTO OTBOJUTCS aHATIM3Y COCTOSHUS CHCTEM
PETYISALNH U BBISIBICHUIO (YHKIIMOHAIBHBIX OTKIOHCHUH B COCTOSSHUH 3T0POBBS JETCKOTO HACCICHHUS.
OpxHako 0COOCHHOCTH BET€TATUBHOMN PETysAIIUU B 3aBUCUMOCTH OT 3JIEMEHTHOTO OajaHca B HACTOAIICE
BpeMs U3y4eHBI He10cTaTouHO. OJTHUM U3 HEHMHBA3UBHBIX METOIOB, MO3BOJSIOIIHNX 00BEKTUBHO OIICHUTH
JlaHHBIE 0COOCHHOCTH SIBIISIETCS METOJI aHan3a BapuadenbHocTH cepaeunoro putma (BCP). C aroii ne-
np10 0buT0 oOcnenoBano 60 pereit ot 10 no 16 ner (40 manpunkoB U 20 1eBOYEK) U3 MPOMBIIIIEHHBIX
TOPOJIOB IOTO-BOCTOYHONW YKpauHbl, HAXOAUBUIUXCS Ha CAHATOPHO-KYPOPTHOM JICUEHHH B JETCKOM He-
Bposiorudeckom canatopuu «Vckpay, r. EBnatopus. MetoaoM peHTIeHO-(IyOpEeCIEeHTHON cTieKTpodo-
TOMETpHUHU B mpobax Boioc oOHapyxeH aepunut Zn u Cu (79,31+3,56 u 5,40 mxr/tr £ 0,25 MKr/T) Ha
¢one n3oniTKa Ca, Pb u Cd (879,18+35,50; 8,98 +1,92 u 2,57 Mkr/t £ 0,45 MKI/T COOTBETCTBEHHO).
Perucrpanuio cuexrpanbueix napametpos BCP (TP, VLF, LF, HF, LF/HF, LFn u HFn) ocymecTtisuiu B
TeYEeHHWE 5 MUH B COCTOSHHUH MOKOS C TIOMOINIBI0 KOMITBIOTEPHOTO 3JIEKTPOKAPAHOrpaduueCcKOro KOMII-
nekca (Cardio, Ykpanuna). Bnusuue snementoB Ha BCP ananu3upoBain METOIOM MHOKECTBEHHOM per-
peccuu, KOTOpPbIA BBISBUJ HAJWYHME CTATUCTUYECKH 3HAUMMOW B3aMMOCBSI3M JJIS PAJa 3JIEMEHTOB
(£0,27<P<+0,77; P<0,05). XapakTep BBISBICHHBIX JOCTOBEPHBIX KOPPEISIHOHHBIX CBA3EH MO3BOJISET
3aKJIFOYUTh, YTO MOBBIIICHHOE COJIepKaHUE TOKCHYHBIX CBUHIIA M KagMHus Ha (hoHE NePUIIUTA ICCEHIU-
aJTBHBIX [IMHKA H MEIM MOXKET CTIOCOOCTBOBATh pa3HOHAPABICHHBIM U3MEHEHUSAM aKTHBHOCTHU BereTa-
TUBHOI HEPBHOU CUCTEMBI (IIOBBILIEHHE aKTUBHOCTH CUMIIATHYECKOTO OT/IeNla U CHUYKEHHE aKTUBHOCTH
napacumnarndeckoro ornena BHC) Ha ¢poHe cHIKeHHS 001Iel MOIHOCTH CIIEKTpa U €€ OTASIbHBIX CO-
CTaBIISAIOIINX.

XAPAKTEP BJIUAHUA CUCTEMHOI'O BBEJEHUSA INTPEJAINIECTBEHHUKA CE-
POTOHUHA L-TPUIITO®AHA HA BPEMEHHBIE XAPAKTEPUCTHUKHU ITOBEJIE-
HHUA B TECTE NIOPCOJITA

®poJosa I.A.

gljukkk@ukr.net
Jloneyxuii HayuoHanbHblll YHUBEpCUNIEm

[enwto mpencTaBIeHHOTO (PparMeHTa KOMIUIEKCHOH paboThI ABNAETCS yCTAHOBJICHHUE BIUSHUS CUCTEMHO-
ro BBeJleHHs L-Tpuntodana Ha BpeMEHHbBIE XapaKTePUCTUKH 1MoBeneHus B Tecte [lopconra. Mccnenosa-
HHUS TPOBOIUINCH Ha 40 OecropoaHbIX GenbiX Kpbicax-camiax Maccoi 190 r = 10 r. [ToBeneHuecKuMH
nokazarensamu B Tecte [lopcosita (6 MUH) CIYXKHIIN: YACTOTA U JITUTEIBLHOCTh IEPUOJIOB MOJTHOM HEMO I~
BIDKHOCTH, CTPYNIIUPOBAHHBIX 110 CTaHAAPTHBIM BPEMEHHBIM JTUalla30HaM; CYMMAapHOE BpeMsl MaCCUBHO-
ro ¥ aKTUBHOTO T1aBaHus. [locie KOHTPONBHOTO TECTUPOBAHUS HCXOIHAS TPYIINa KpbIc Oblila pazaeeHa
Ha MOATPYIITHI C Pa3HBIM YPOBHEM JIEMIPECCUBHOCTH. L-Tpunrodan BBoauau B o3¢ 100 Mr/KT Ha mpoTs-
kKeHuHu 14 cyT (BHYTpUOPIOIIMHHO). I OLIEHKH JOCTOBEPHOCTH OTIMYHMA MEXKIY ONMBITHBIMH U KOHT-
pOJIBHBIMM 3HAaYeHUsAMU Hcnoib3oBancs U-kputepuil MaHHa-YUTHU. YCTaHOBJIEHO, YTO BO BCEX IOJ-
rpymnmnax Kpbeic HaOMIOmaeTcs yBEIMYCHHE CYMMapHOTO BPEMEHH aKTHBHOTO IUIABAHHS B CpEJHEM Ha
16-30% u cHueHue obmiero BpeMeHu naccuBHoro raBanus (P<0,05) B 3aBUCMMOCTH OT HCXOJHOTO
YPOBHS JAETPECCUBHOCTH KPBIC: YEM HIDKE JISITPECCUBHOCTD, TEM B OOJIBIICH CTETIEHU COKPATUIIOCH CYM-
MapHOE BpeMs MaCCUBHOTO TUIaBaHUs. AHATOTUYHO, BHISBICHA 3aBUCUMOCTh MEXIy UCXOJHBIM 3HaYe-
HUEM MapKepHOTO moka3aTes B TecTe [lopconta — 00miero BpeMeHH HETIOIBIIKHOCTH — U CTEIEHBIO €T0
CHWKCHHS ITOCIIEe BBeJACHHs L-TpunrodaHa: yeM HUKE 3HAYCHHE HTOTO MOKa3aTelsl B KOHTPOJIE, TEM B
MEHBIIIEH CTETIICHU OH CHIDKAJICA MOCIe MHBEKIIMH: JOCTOBEPHBIX OTIIMYHHA Y KPBIC C UCXOJTHO HU3KHM
YPOBHEM JICTIPECCUBHOCTH IO JAHHOMY MOKAa3aTel0 YCTAHOBICHO HE OBIIO; Y KUBOTHBIX C MCXOIHO
CPEIHUM U BHICOKMM YPOBHEM JETIPECCUBHOCTH 3HAYEHUA JTaHHOTO IOKa3aTeNsl CHU3UIINCH COOTBETCTBEHHO
Ha 25,3 (P<0,01) u 38,7%. O01iee koIu4eCTBO MEPUOAOB HEMOABMKHOCTH Bo3pocio (P<0,05) y aHusko-
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JIEIPECCUBHBIX KPBIC, @ Y BEICOKOJEMPECCUBHBIX — cokparunock (P<0,05). [Ipu paccMoTpeHnn AMHAMU-
KM 3aMHMpaHUil 110 BpPEMEHHBIM JUana3oHaM yCTaHOBIEHO, YTO KOJIMYECTBO NEPUOJOB HEMOJBUKHOCTU
JUTHTENBHOCTRIO 10 6 ¢ Bo3pocio (P<0,05) Tonpko y >KMBOTHBIX M3 MOATPYHIBl C UCXOJHO CPEIHUM
YPOBHEM JEMPECCUBHOCTH; KOJIMUECTBO 3aMUPAHUMN JUIUTEIbHOCTHIO OT 6 10 18 c 1 oT 18 10 36 ¢ nocTo-
BEPHO M3MEHUIOCh (cokparuinoch, P<0,05) B moarpymnmax co cpeJHUM U BBICOKUM YpOBHEM JeIpec-
CUBHOCTH; 3aMHUpPAHUs JIUTENBHOCTBIO Oosiee 36 ¢ OTCYTCTBOBAIM KaK B KOHTPOIBHBIX OBITaX, TaK U
MoCJie UHBEKIUHA peIIIECTBEHHUKA CUHTE3a CEpOTOHNHA L-TpunrodaHa.

HEPEBYJAOBUM EEI' JIIOAUHU TP BUKOHAHHI AISAJIBHOCTI
3 PI3HUM CTYINEHEM ITH®OPMAIIMHOI HACUYEHOCTI

Yepuincokuii A. O., Kpuxkanoseskuii C. A., 3uma 1. I,, Makapuyk M. IO.
psylab@psylab.kiev.ua
Kuiscoxuii nayionanvnuii ynigepcumem imeni Tapaca Illesuenka

JlocniukyBany B3a€MO3B’ 130K BUXIAHUX ((OHOBUX) 3HAYCHB CIEKTPAbHOI moTy)kHOCTI EED niofuum Ta
3MIH [bOTO NIOKAa3HMKA IPH BUKOHAHHI q)yHKmOHanLHI/Ix npo0 3 pisHUM piBHEM iH(OpMaLiiiHOT HacHYe-
HOCTI: yCHUH apu(pMETHIHUN paxyHOK, 3aIlaM’ITOBYBaHHS CJIiB, CIPUIHATTS OJX(QaKTUBHOTO IOAPa3HUKA,
BHKOHAHHS IIPOCTO{ ayJ[iOMOTOPHOI peakIlii, 4acCTKOBa CEHCOpHa AenpuBalisi. byino BUsABIEHO, O MiXk
napamerpamu ¢onosoi EEI" criokoro Ta peaktusHumy 3minamu EEI icHye neBHHI 3B’430K, CTyIIiHb i
XapakTep SIKOTO 3aJIeKHUTh Bi THIY JIsUIbHOCTI TOTHHH. HigBrIeHHS CKIIaHOCTI 3aBIAHHS CYIPOBOJ-
JKY€TBCSI 3MCHIICHHAM KUIBKOCTI KOPEISLIHHAX 3B’ A3KiB MIXK JOCIIIJUKYBAaHUMH [IOKa3HUKAMH, 10 PO3LL-
IHIOETHCSL HAMH K 3MEHIICHHS! BIUIMBY BUX1JHOTO QYHKI[IOHAIBHOIO CTaHy TOJOBHOTO MO3KY Ha Xapak-
Tep nepely0B eNeKTPUYHOT aKTHBHOCTI IIPH EPexoAi 10 AisibHocTi. Hpu npomy nmapamerpamu GpoHoBoi
EET, 3 ssxnmu Oy110 3apeecTpoBaHO HAHOLIBIIY KUIBKICTh 3HAYYIMX KOC(ILIEHTIB KOPEIISLLi, € CIIeKTpalb-
Ha MOTYXKHICTh HU3bKOYACTOTHUX KOMIOHEHTIB (4-10 I'ty). Came i 4acTOTH pO3IIIsAAI0THCS HAMH SIK KO-
peaT GyHKI[iOHATBHOTO CTaHy IOJTOBHOTO MO3KY. ¥ pasi, KOJIH eKCIIepUMEHTabHA IPo0a Oyia 1oB’ s3a-
HA 3 TIEPEX0JI0M He Ha OiIbII BUCOKUH PiBEHB aKTUBAIII] (ayliOMOTOpPHA PEaKIlisl, apu(MEeTHIHHIA paXyHOK,
3armaM’ATOBYBAaHHS), a 3 HOTO 3HMXCHHSIM (CCHCOpHA JENPHUBAIlisl), HOKa3HUKAMH, IKi BU3HAYAIOTh (yH-
KI[IOHABHUN CTaH FOJOBHOTO MO3KY, Oyiiu BUCOKOYAacTOTHI KoMmoHeHTH (11-25 I'ry). [lopiBHIOIOUHN ma-
TEPHU KOPEILIHHNUX 3B’ 3KiB JOCIIKYBAaHUX apaMeTPiB Y TPHOX MP00ax i3 MOAIOHMME PEaKTUBHUMHU
nepebynosamu EEI" (ceHcopHa nenpuBamis, 3amaM’ STOBYBaHHS, CIIPUHHATTS 071(aKTHUBHOTO OJIPa3HU-
Ka), aJie pi3HOI0 AKICHO Ta KUJIBKiCHO iH(popMamiiiHOI0 HACHYEHICTIO, BUSBHIIM, 1110 KiJIbKiCTh 1 HATPSAMOK
B3a€MO3B’5I3KiB Y HUX CYTTEBO BiAPi3Hs€ThCsS. OTpPHMAaH] pe3yIbTaTi 0OTOBOPIOIOTLCS 3 TOYKHU 30PY BH3-
HA4YCHHI eeKTpOCHIedanorpadidHoro cybeTpary opraisaiii GyHKIiOHAILHAX CTaHIB TOIOBHOTO MO3KY
miofuaK. CyKyITHICTh OTPUMAHUX HAMH PE3yNbTATiB CBIAYHTS, IO TPAJMLIIHE YABICHHS PO YYHKIIO-
HaJIBHUI CTaH SIK O/IHOKOMIIOHEHTHY CHCTEMY, SKa PEryJIioe piBCHB aKTUBALLII TOJIOBHOTO MO3KY Y JIIHIHHOMY
KOHTUHYYMI “‘COH—HECIIaHHs € HEe 30BCIM a/IeKBaTHUM. Pi3HI THII JisUIBHOCTI 3aJ1eXKaTh BiJl BUXIJHOTO
piBHS QYHKIIOHYBaHHS Pi3HHX ITiICHCTEM T'OJIOBHOTO MO3KY.

3MIHM PIBHSI EKCHPECII KAJIBIIEBUX KAHAJIIB T-TUIY YV JATEPAJIbHO-
JTOPCAJIbHOMY SJIPI TAJJIAMYCA ¥ HOPMI TA 3A YMOB ABCAHC-ENUIEICII

Maponos b.P., boaaupes O.1., bariok M.IO., llITtepan H.JI., lly6a 5.M.
sartorius@email.ua
Inemumym @izionozii imeni O.0. Boeomonvys HAH Yxpainu, Kuisg

Ha#TunoBimmM enienTHYHIM CHHIPOMOM Cepel XBOPUX, MOJIOANINX 3a 15-16 pokiB, € nuTsya abcaHc-
CIIJIENCis, KA XapaKTePU3yeThCst 6€3CyIOMHUMH, ane ayxke dacTumu (15-150 3a 100y) Hanazamy, mwo
Ha EEI" CynpoBOUKYIOTECS KOMILICKCAMHU MiK—XBWJIS 9acTOTOIO 3-4 I'n. B ocranue necsTupivus Oymu
OTpHUMaHi AaHi 00 KIIO0BOi POl TalaMOKOPTHKAIbHOI CHTHANI3aNii i, 30KpeMa, EKCIIPECOBAHNX y
TajaMyci KaJdbllieBUX KaHaliB T-THIY y MaToreHe3i MbOro 3aXBOPIOBaHH. MU MOPiBHSUIH PiBEHD SKCII-
pecii T-kanaliB y atepaibHO-IOPCATBHOMY SIpPi TaaMyca y MOJeli TUTss90i abcaHc-emiIencii — mypis
ninii WAG/Rij — ta y kxouTponsHuX mypiB niHii Bictap Bikom 10 Ta 25 1i6. OTprMaHi HAMH METOJOM
kinmpkicHoi 3T ITJIP gaHi cBiguaTsh, mo 3a abcaHc-eminencii y 1aTepaibHO-I0pCcCaTbHOMY sApi 25-1000BUX
TBapHH CIIOCTEPIraeThCs 3HMKECHHS KibkocTi T-kananiB Tumie Cav3.1 ta Cav3.3 Ha 68 Ta 48% Bignmosi-
HO, B TOW 4Yac sK piBeHb ekcrpecii Cav3.2 nmumaerbes He3MIHHUM. Y 10-1000BUX MIYpiB Pi3HUI MiXK
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HENPO®I3IOJIOTISA

JIOCITITHOIO Ta KOHTPOJIBHOIO TPYIOI0 Oylla CyTTEBO MEHIIIe BUPAXKEHA 1 B MPOBEJCHUX HAMH JOCI AOCITI-
JaX He csAria CTaTUCTUYHOI 3HauymocTi. Enexrpodizionoriuae BuMiproBaHHsS MeTonoM patch-clamp y
KoH(pirypamii “mina kaiTuHA” Mokasano, mo 10-1000Bi Iypu 3i CHOHTAHHOIO a0CaHC-EMiICIICiEI0 MAIOTh
3HIKeHy Ha 43% mrinbHicTs T-CTPYMIB Y TaJaMOKOPTHKAJIBHUX HEHpPOHAX JaTepalbHO-JOPCAIBHOTO SIIpa.
I{ikaBo, 110 abcaHc-emiencist IHIMUMH A0CTiTHUKAMH 3a3BHYai OB’ A3y€ETHCSA 3 MIABUIICHHSIM PiBHS €K-
crpecii T-kaHamiB y penedHuX sapax Tamamyca. Y 3B’S3KYy 3 [HM MU MPUIYCKAEMO JBa MOYKIHUBHX
TMOSICHEHHS OTPUMAHHIX HAMH pesynbrariB. [lo-nepie, Mu MOIIH CIIOCTEPIraTi KOMIICHCATOPHIH eeKT, i
3HIKCHH excnpecii T-KaHailiB y JaTepanbHo-10opcanbHoMy siapiy 10- ta 25-10608ux myplB 3MIiHIOETH-
Csl Ha i ABHIICHHS IIPH 1OCSTHCHHI TBAPHHOIO 3-MiCAYHOTO BIKY, 3a siKoT0 y mypiB minii WAG/Rij mouu-
HAIOThCs CIIOHTaHHI abcancu. [lo-apyre, 3MiHa piBHS eKCnpecii KanbuieBuXx KaHanis T-Tumy y peneinux
AIpax TalmaMmyca 3a yMOB aOcaHC-emijiencii Moxe BiIOyBaTUCh Y PI3HUX HampsSMKax — SIK 3HWKEHHS (y
BHIIQJIKY JIATePaAbHO-TOPCAIBHOTO Spa), TaK 1 MiABUIIEHHS (y JACSKHUX sAApaxX, MOCTiKEHUX 1HIITMMHU
aBTOpaMu).
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MATURE TO IMMATURE MICRORNAS RATIO
IN CULTURED RAT CARDIOMYOCYTES UNDER ANOXIA-REOXYGENATION

Gurianova V.L., Dosenko V.E., Story D.O., Surova O.V.
nika.biph@gmail.com

0.0. Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

The violent evolution of knowledge concerning RNA interference phenomenon has became from its
discovery to its application as therapeutics strategy in some fields of medicine which became possible
due to obtained information about the changes of microRNAs (miRs) expression in experimental models
of diseases. Such progress is also very perspective for cardiology, therefore understanding of involvement
of miR into intimate mechanisms underlying pathogenesis of heart disease is of great interest. Obser-
vations. We have evaluated the changes of mature and immature miR-1, -208a, and -29a in rat neonatal
cardiomyocytes culture under under anoxia-reoxygenation (AR), using Real-Time PCR. The different
directions and extents of changes for mature and immature miRs that are reflected by the mature to
immature miRs ratio have attracted our attention. It was significantly increased upon AR (0.5 hour/1
hour) for miR-1 and -208a, returning to control level at AR group (0.5 hour/24 hours), while for miR-
29a this ratio had the progressive tendency to decrease under AR. Coefficient of determination R<sup>2</
sup> was used to evaluate the degree of dependence of m miR from level of its immature forms. For
miR-1 this parameter decreased from 59.2% in control to 26.4% at AR (0.5/1) and to 5.1% at AR (0.5/
24). For miR-208a it is close to such for miR-1 - 60.6%, and decreases to 0.2% in AR (0.5/1) group but
returns to the control level upon AR (0.5/24). The same situation is observed for miR-29a: even though
initial R<sup>2</sup> for this miR is much lower than for miR-1 and miR-208a (39.8%), it has similar
to miR-208a pattern of changes - it decreases to 18.3% at AR (0.5/1) and comes back to control level
in AR (0.5/24) group. Conclusions. Discrepancy between level of mature and immature miRs is peculiar
to cardiomyocytes under AR, reflecting in changes of mature to immature miRs ratio and of dependence
of mature on immature miRs level. It supports the idea that posttranscriptional regulatory mechanisms
of miRs level may play the role in response of cardiomyocytes to AR.

TMOEPTOHUSI U CUCTEMHBIA UMMYHUTET
An-Xamumu Cagaa Xanag Tamup, Hleiiko B.U.
interliycin@mail.ru

Jlyeanckuti mayuonanousili yHugepcumem umenu ITapaca Llleguenko

B coBpeMeHHOM 0011eCTBE OAHO U3 TUAUPYIOIUX MECT Cpean Oose3HEH NPUHANIE)KUT THIIEPTOHUN pa3-
JUYHOHN CTETICHHU, IPU 3TOM OTMEYACTCSI €€ «OMOJIOKEHUEY. Perynsnus KpoBsIHOTO TaBICHUS 3TO OJHA U3
BEreTaTUBHBIX (DYHKIMI OpraHu3Ma, K KOTOPBIM Tak)Ke OTHOCHUTCS W MMMYHHBIE peakuuu. OZHUM H3
MEePCHEeKTHBHBIX M OKA HEOCTaTOYHO pa3padOTaHHbIX HalpaBJIEHUH COBPEMEHHOI OMOIOTHH ¥ METHIIN-
HBI ABJISETCS N3YUESHNE COCTOSIHHAS CHCTEMHOTO IMMYHHTETA B YCJIIOBHUSAX THIIEPTOHHYECKOH O0Ie3HH pas-
JUYHOTO TeHE3HCca U CTeleHN. UTO BOZMOXKHO TOTIOTHUT TEOPUU UMYHOPETYISITNHN QYyHKITUI OpraHnu3Ma.
Llexs nccaenoBaHus — H3YYUTh 0COOCHHOCTH HMMYHHUTETA NIPU THIEpTOHIMYECcKoi Oone3Hu. Mccnenona-
HUE TIPOBOAMIIOCH HA Oa3e 5-i MHoronpoduiIpHOH OonbHULE T. Jlyrancka. beuto o6cienosano 120 na-
LIUEHTOB B BO3pacTe OT 25 110 55 5eT ¢ AuarHo3oM runeproHudeckas 0osesHs. Mcnonb3oBanu ciaeayro-
Me METOAMKH: OMpPENeIsIN 00Inee KOMMYECTBO JIEHKONUTOB B IepU(epuuecKod KPOBH, BEIUHCIISIH
JeHKonHUTapHYyI0 (opMyny, obiiee 1 OTHOCUTEIBFHOE KOINYECTBO MOHOIIMTOB, HEUTpOo(dHIIOB, obmiee u
OTHOCHTENIbHOE KOJH4YeTcBO T-muM(ponnToB Beex nx cyonomymanuii, B-miMdonuTos, ecTecCTBEHHBIX KMII-
JepOB, KOHIIEHTPAIIUIO UMYHOTTI00YymHHOB KiacoB Ig A, Ig M, Ig G u xoruentpamuio LIUK B ceiBopoTke
KpOBHU. Y OONBHBIX THIIEPTOHUEH HAOIIONAI0Ch CHIKEHUE (paronuTapHoil akTHBHOCTH HEHTPO(DHUIIOB Ha
6%, ymenbiienune koandectsa T-mumbponunTtos (CD3Y) Ha 9%, 3a cueT yMEeHbIICHUS KOMHYeCTBa T-Xei-
MEPOB/NMHAYKTOPOB ¥ IUTOTOKCHYECKUX T-CynpecopoB, HO IIPU 3TOM YBEIHYHBAIOCH Yrcio B-mumdo-
UTOB Ha 15%, a Tak)Ke MMeNach TEHAENHN K MOoBbIIIeHNI0 KoHneHTpannun Ig A n LIUK. Takum o6pazom,
THUIIEPTOHUS COTPOBOXKIACTCS TUCHYHKIINEH CHCTEMHOTO HMMYHHUTETA, CHUKCHIEM KOJ4ecTBa T-InM-
¢ounToB 1 yBeamueHueM B-mumdonnTos.
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HUTOXIMIYHI IMOKA3HUKHW JEMKQIIUTIB NEPUDPEPUYHOI KPOBI
B YMOBAX CJYXOBOI JENPUBAIII

Becuacuuii C.II.
Beschasniu@yandex.ru
Xepconcokutl depoicaguuii yHigepcumem

IcHye 3Ha4YHA KITBKICTB JOCIIHKEHB PO 3B’ 130K HEPBOBOT Ta IMYHHOI CHCTEM 3a Pi3HUX YMOB, 30KpeMa,
npu ciyxosiii renpusanii (C). Yactuna aBTopiB BKasye Ha Te, 1O npu CH cnocrepiraerbes GyHKuio-
HaJbHA HE3PUICTh CHCTEM, BIAMOBIAIBHUX 32 TCHEPALIIO CICKTPHYHOI aKTUBHOCTI IOJIOBHOTO MO3KY
(I'M), 3MiHH AISIBHOCTI BEPXHBOOIMBAPHOTO KOMILICKCY, PO3BUTOK y Heliponax kopu I'M ranbmiBHEX
hasoux craHiB. KoMeHCaToOpHO BifOyBa€THCs MiJCHICHHS 30pOBOi Ta IPONPIOLEHTHBHOT CEHCOPHOT
iMmysnbcanii, o miBANIye piBeHb MOTOPHOT aKTUBHOCTI 1 TOHYCY €PrOTPOIHOT CHCTEMH, SIKA 3aIlyCKae
CTPECOPHY TiNepCUMIIATUKOTOHIYHY BereTaTUBHY peakTuBHIicTh ('CBP). Ak Hacninok FCBP B110yBarOTh-
sl IPUCTOCYBAJIbHI peakilii 00MiHY: MiIBUITY€THCS BMICT JIAKTATYy, JTIAKTATAETiApOreHas3H, MipyBary, CyK-
uHHaTz[eri):[poreHasn y KpOBi FiHepaKTI/IBaHiSI MEePEKUCHOTO OKUCHEHHS JIIMiiB. Bnme3a3Haqui SIBHUIIA
TaKOX 0B s13aHi 3 aKTHBHICTIO IMyHHOT crcTeMu. Bisomo, o y aireii i3 CJ1 BusiBIeHa HaIMipHA IIPOLYK-
Lis aHTUTLN, CeHenOimizoBanux T-Kinepis 10 MieNiHy, aKTHBOBaHUX B-KIiTHH (IIpH 3MCHIICHHI iX 3araib-
HO{ KIHLKOCTI) HelpocnennpiaHoi eHonasn, pakropa Hekposy nyxmnus, 1JI-1, nefikonurapHoi enacrasu
Ha (OHI HEJOCTATHOCTI MPOLECIB q)arouHT03y Ta 3HIKEHHI KiabKkocTi T-xenmepis. Tomy € aKTyalbHUM
BHUBYCHHSI JICHKOITUTIB, K OJJHOTO 13 TOKA3HHUKIB aKTHBHOCTI IMyHHOI CHCTEMH MPH ACTPUBALITHUX BIUIH-
Bax. Jlociizkysanacs nepmbequHa KpOB niteil BikoM Bix 6 mo 11 pokis i3 C/] (sx mpupoaHa Moaensb
JMCTPECOBHX BIUTMBIB HEPBOBOI CHCTEMH Ha ()EPMEHTHY aKTHBHICTh JICHKOLMTIB). BussieHo, mo mpu
CTaH):[apTHm nelikoGopmyili (CBiAYCHHS BIICYTHOCTI IATONOTIYHHX CTaHIB) CTATUCTHYHO JOCTOBIPHO 3HH-
JKEHUH BMICT MICHOHepOKCI/II[aSI/I (MIIO), Bmict karionHux 6inkiB (KB) i pocdoniminis (PJI) Ha doHi
HiJBHUIICHHS BMICTY JIy)XHOI pocdaTazu (JID) veitrpodinis. Mu npunyckaemo, mjo 3menmerss MI1O ta
Kb (¢arountun, neikin, nedeH3uMHH, TaKTOPEPHUHN) BKa3y€e Ha 3HIKEHHS aHTHUMIKPOOHOI aKTHBHOCTI
Heltpodinis. 3HmKeHHs BMicTy OJI, sKi € BakKIMBOI YaCTUHOI KIITHHHOI MeMOpaHHU, MaTpUKCY, MO-
KYTb BUTPAYATUC ITiJ1 9ac 36iTBIIe s nonepeanboi akrusaiii MIIO. Ilpu ubomy, akrusHicts JIO Brasye
Ha aKTHBHI IPOLECH BHYTPILIHbOKIITHHHOI IIepe/jadl CUrHAIIB 3 MeMOPaHHUX PELCITOPIB, L0 MOXKIIHBO
4yepe3 BIUTHMB TOPMOHATBHUX (pakTopiB Ha B2-anpeHopenentopu (MiATBEPIKY€ETHCS MiIBUIICHHIM BMICTY
JI® mpwu 301BIMIEHHI TOPMOHAIBHOTO TiMO(i3apHO-HaJHUPKOBO3AIO3HOTO BIUIHBY ).

BAPUABEJIIBHOCTH CEPAEYHOI'O PUTMA OBCJIEAYEMBIX

B BOCTAHOBUTEJBbHOM MNEPHUOJE MOCJE BEJO3PIOMETPUYECKOM
IPOBBI MO/ BO3AEHCTBUEM YIIPABJSEMOI'O JBIXAHUSA

C UHIUBUJIYAJIBHO MOJOBPAHHOMW YACTOTOM

Buprokosa E.A.
biotema@rambler.ru
Taspuweckuii Hayuonanroublli yHusepcumem um. B.U. Bepnaockoco, Cumeeponons

HccnenoBano BinusiHUE yripapisemoro apixanus (Y]1), 9acToTa KOTOPOro COOTBETCTBYET TAKOBOH JIOKa-
JTU3alMM MaKCHUMaJbHOTO IHKa MOITHOCTH B HH3KOYAaCTOTHOM JAMAINa30HE CIIEKTPa CEePIEeYHOr0 PUTMa
(CP) Ha m3MeHeHUs mokasareneil BapuadbensHOCTH cepaednoro purma (BCP) B mpornecce BoccTaHoBIe-
HUA 10clie cyOMaKCUMalIbHOTO HArpy304YHOT'0 TECTUPOBAHUS U UX 3aBUCUMOCTD OT THIIAa BEreTaTUBHOMN
perynauuu o0ciaeayeMbIX. B nccnegoBanny npuHUManu ydactue 24 yCIOBHO 310POBBIX CTYACHTA-BO-
JIOHTEpA, Pa3[eleHHbIX Ha 3 Ipynnsl O § 4eOBEK B KaXAOH: I — co cpelHUMU 3HAUEHUSIMU CTPECC-
uaaekca(50<Si<200 ycn.ex.); II — ¢ Hu3kumu 3HaveHUsIMU (Si<50 yca.en.); I1I — ¢ BEICOKMME 3HAYCHH-
samu (Si>200 ycn.en.). B nepseiii aeHp uccnenoanus moka3areian BCP peructpupoBanu ¢ moMomeo
IpOrpaMMHO-aNIapaTHOTo KoMIuiekca «Omera-M» mpoBoauiIn Ha (POHE CIIOHTAHHOTO ABIXaHHS. 3aTeM
MPOBOAMIIH BeJo3promerpudeckyio (BOM) npoby u moBTOpHYIO peructpanuio nokasareneit BCP B Teue-
Hue 30 MuH (6 3amuceit Mo 5 MUH) BOCCTAaHOBUTEIBHOTO epuona. B nmocnenytonue 10 gHeit skcnepu-
MEHTa €XEIHEBHO B OJHO M TO XK€ BpeMs ¢ obcienyeMbIMu mpoBomwin ceancsl Y. Ha 10-if nens
MOBTOPHO BEIMONHSIIN 1TpoOy BOM 1 30-muHyTHYI0 peructpanuio nokaszareneit BCP. [Tokazano, uro mpe-
BEHTUBHOE Bo3jieiicTBue Y] ¢ MHANBUyaIbHO TToJoOpanHoi yacToToi (UITY) mpuBOAHUT K TOBBIIICHHUIO
CKOPOCTH BOCCTaHOBHUTEIBHBIX MTPOIIECCOB, YBEINYECHNIO BaryCHBIX BO3/IEHCTBHI N ONTHMH3aUK 06apo-
pedexTopHOH perynsnun, 00IbIIeH aKTHBAIINH BEeTeTaTUBHOTO KOHTYpa perynsuun CP mocie cyOmak-
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CUMalIbHOW (pU3MUecKoi HArpy3KH, YTO CBHJETEIECTBYET 00 ONTHMHU3ANNHU (HYHKIIMOHAIBEHOTO COCTOS-
HUSI, YBEJTMUEHUH aJallTHBHBIX BO3SMOXKHOCTEH OpraHn3Ma M TOJIEpaHTHOCTH K (pU3HYECKOH Harpy3Ke opra-
HU3Ma obcimenyeMbIXx. BMecTe ¢ TeM BBISABICHBI MHIWBHIyaJbHBIC pa3nuuus B peakuuu Ha Y/IUIIY y
mozeit ¢ pasabiM ToHycoM BHC. Tak, B Gonblieil cTeleHn BOCCTAHOBICHHE M3YyUYCHHBIX MOKa3aTesei
BCP mpouncxoauio y o6cieyeMbIX ¢ BEICOKHMH 3HAYSHUSAMH Si, XapaKTepHU3YIONINXCS CHMIAaTHYECKUM
TUIIOM BETETaTUBHOM perynsnuu.

POJIb EHJOTEJIIO Y MEXAHI3MI CKOPOTJIUBUX PEAKIIIA BOPITHOI BEHU
HNEYIHKH IYPIB NI JI€I0O CEPOTOHIHY

Bunorpanosa 0O.0., llaciunivenko O.M., SAnuyk IL.I.
alenka_vinogradova@ukr.net
Kuiscokuii nayionanvnuti ynieepcumem imeni Tapaca ILlleeuenxa, Kuig

Bimomo, 110 cepoTOHIH Ma€ BHPAXKEHHH 3By KYIOUHI BIUTHB HA CyJUHH Me4iHKH. JIiTepaTypHi JaHi BKa3y-
I0Th Ha Te, 110 iforo ais Ha BopiTHY BeHy (BB) onocepenkoByeThes uepes cnennivHi penenTopH, JIoKal-
i30BaHI Ha rmajeHbkoM s30BuX KaitHHax ('MK). Ilpore icHyroTh aHi IpO eHAOTENNH3AICKHUI BILIUB
CepoTOHiHY Ha cynunu Gaceiiny BB. Excriepumentu Oynu niposezeHi Ha 20 1301b0BaHUX 1 nep(by3013am/1x
migirpitnm posuunoM Tipoze npenaparax BB 6innx 6e3nopiaaux uypis. Buxixauii nacHBHuiA HATAT Cy/H-
Hu cranoBuB 10 MH. Cropotnusi peakuii BB peecTpyBanu 3 BUKOPHCTaHHSAM TEH30METPHYHOI yCTAHOBKH.
VY mepmriii cepii nociimiB BUBYAIHM BIUTHB cepoToHiHY Ha ToHyc I MK mpemapatis BB 3 mizicaum enmo-
tenieM. CepoToniH y KoHueHTpauii 0,01 MKMOJIB/11, 1110 € G1M3bKOI0 10 (i31010TIYHOT, BUKIIMKAB 3HUIKEH-
H4a Tonycy BB na 0,13[0,13; 0 14]MH (n=10) BiZHOCHO BI/IXII[HOFO piBHsL. Peakmist pO3BHBaACs MPOTS-
rom 10 XB 3 MOMeHTY no4arky nepdysii CyAMHHUX NpEenapariB pO3YMHOM CEPOTOHIHY. Y ApPYyTiil cepii
eKCIIEPUMEHTIB BUBYAIHN BIUIUB cepoToHiHY (0,01 MKMOJIB/IT) HA TOHYC JEeCHAOTENI30BaHUX 130I0BAHIX
npenapariB BB. 3a Takux yMOB C€pOTOHIH BUKJIMKAaB CKOPOYCHHS M’ SI30BHUX NpenapatiB BB 3 ammmityngoro
0,3[0,2; 0,3]MH (n=10). TakuM gnHOM, BILTUB CEPOTOHIHY Ha TOHYCc BB, iMOBipHO, 3yMOBIIEHU aKTUBY-
BaHHSM PI3HUX MIATHITIB CEPOTOHIHOBHX PEIENTOPiB, po3TamoBanux sk Ha MK, tak i Ha enpoTenii cyau-
Hu. OTpUMaHi pe3ynbTaTH BKa3ylOTh Ha Te, IO 3aranbHa peakiis poscinadnenns MK npemnaparis BB 3
HETIOIIKO/PKCHUM €HIOTEINIEM, 1HITyKOBaHA CEPOTOHIHOM Yy (Di310JI0T1UHII KOHIIEHTPAIIi1, OITOCEPEIKOBYEThCS
CHAOTEIIOIUTAMH, SIKi BUIUISIOTH THIaTaTOPHI (PaKTOPH, MOXKIIUBO, IIPOCTAIMKIIIH a00 OKcu a30T. Takuit
eHA0TeNIH3aNe)KHNHN quIaTaTopHul eheKT cepoToHiHy y BB, oueBuHO, mepexpruBae MOKIIMBE i ABHIICH-
HSl CyAMHHOTO TOHYCY BHACIiOK IPSIMOTo BIIUBY pedoBuHH Ha MK Benu.

BIVINB BIJIO3BEHY HA AJJANTAIIMHI PE3EPBA OPTAHI3MY CIHOPTCMEHIB
I'yxsa O.I., lleiixko B.I.

interliycin@mail.ru

Jlyeancoxuii Hayionanvruil yHisepcumem imeni Tapaca lllesuenka

CTiHKiCTh 10 eMOUINHUX 1 (pi3HYHIX HABAHTAXKEHb B YMOBAX Cy4acHOT'0 CYCIILIBCTBA € OJIHI€I0 3 HAHO1IbII
aKTyanbHHUX MPoGIeM TenepilHboi pisionoriunoi Hayku. HuHi 3Ha4Ha yBara NpUALIAETHCS BUBICHHIO Me-
XaHi3MiB B3a€MOi HepBOBOI, IMYHHOI Ta CHIOKPHHHOI CHCTEM 3 KOHLENTYAIbHUX O3UILLi/f CHCTEMHOTO
niAX01y Ha PiBHI LiIICHOTO OpraHi3My, 30Kpema, 3a yMOB aJantauii 10 GpisuuHuX HaBaHTaXeHb. Bukiase-
HE BUIIE CBIZ[‘{I/ITL TPO AKTYaNbHiCTh POBEICHHS HAYKOBHX JOCIIUKCHB Y TAKOMY Harpsimi (isiosorii, sk
B3a€MO3B’SI3KU (QYHKLII CHCTEMN IMYHITETy Ta I0Ka3HHKH FOMEOCTasy y 0ci0, ki 3aiMaloTbCsl CLIOPTOM
B YMOBaX aKTHBaIlil KJIITHHHOI JIAHKH CUCTEMHOTO IMyHITeTY (IMYHOCTI/IMyJ'IHTopOM BiJIo3eH). O0cTexREHO
CIIOPTCMEHIB PI3HOTO PiBHSA ITIATOTOBKHU iIrPOBHUX BHIIIB COPTY. BUKOpHCTOBYBaNH TaKi METOIUKH: BU3HA-
YeHHS 3arajdbHOi KiTBKOCTI JICHKOIUTIB Y epuQepiiiHiil KpoBi, IeiKkonuTapHoi GopMyIH, 3araJibHOI Ta
B1ITHOCHOI KiJTbKOCTI MOHOLIMTIB, HEUTPO(iiB, 3aradbHOI Ta BiTHOCHOI KiTbKOCT1 T-TiM(pOIHUTIB ycix iX
cyonomymsmii, B-mimMdornuTis, mpupoaHUX KiNlepiB, KOHIIEHTpaliio iMmyHornoOymiHiB knaciB Ig A, IgM, Ig G
y CHpPOBATIIi KPOBi; Ta 610XiMiUHI TOKa3HUKH KpoBi (011ipyOiH, KpeaTHHIH, XJIOp, HATPIH, KaTiH, 3araib-
HUI OUI0K, cedoBUHA, TUMOJIOBA ITpoba, ACAT, AAT, 0-amina3a Ta ans0yMiH). PeryispHi 3aHATTSA CIIOPTOM
CYTIPOBOJIKYIOTHCS TUCHYHKIIIEI0 CHCTEMHOTO IMYHITETy Ta HETaTUBHUMHM 3MiHAMH IMIOKa3HUKIB TOMeEOcC-
Tasy, 0 CBiAYNTH PO MOPYLICHHS Ta NOCIAa0ICHHS aJalTalliiHUX MOKIHMBOCTEH 1 pe3epBiB OpraHi3my.
BukopucTaHHS BiTO3€HY y CIIOPTCMEHIB TO3NTHUBHO BIUIMBAE Ha a0CONIOTHY Ta BigHOCHY KinbKicThb [KK,
10 MIPU3BOIUTH J0 3POCTaHHS aOCOTIOTHOI Ta BiTHOCHOT KIIBKOCTI 3aralbHOTO YTy JTiM(OIHUTIB 32 paxy-
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HOK CD3*-niM(poIuTiB; aGCOMIOTHOT KiLKOCTI iMyHOperynaTopHux T-ITiMQOIHTIB, a caMe: MiIBUIIY€ETHCS
abcomoTHa KinbkicTh T-xenmepiB/inaykropiB Ha 37,5 %, nurorokcuyHux T-cympecopiB Ha 56,52 %.
OCHOBHI IOKa3HUKH KIITHHHOI JIAHKH CUCTEMHOTO IMYHITETY 11/l BIUIMBOM BIJIO3CHY IOKpaILy0Thes. B
ryMOpaJIbHiii JIaHI CHCTEMHOTO IMyHITETY CHOCTeplFaHOCH migBHIeHHS abcomoTHOT KimbkocTi CD19%-
miM@ouuTis i koHueHTpauii Ig G. AKTHBALs KITITHHHOI TAHKK CHCTEMHOTO IMYHITETY CyIIPOBODKYBaIacs
NOKPAIIEHHAM TTOKa3HUKIB roMmeocTasy. TakuM YMHOM, aKTHBALlisl KIITHHHOT JIAaHKU iIMYHITETY Y CIIOPT-
CMEHIB HOCUTh IMyHOpeaOiniTaliifHUil XapakTep 1 MOJIIIIY€ aJanTaliko.

4" € ,MITOXOHJPIAJIBHU ®AKTOP” MAPKEPOM
YTBOPEHHSA MITOXOHAPIAJIBHUX ITIOP?

Jdob6poBoabchkuii D.B.
f dobr@biph.kiev.ua
Inemumym izionoeii im. O.0.5ocomonvys HAH Yrpainu, Kuie

VY mporeci Monryky HaMu HOBUX IUISXiB KOPEKIii pernepdy3iiHUX MOIIKOIKEHb MioKapaa BUHUKJIIA T10-
Tpeba yTOUHEHHs 3Ha4CHHSI ,,MITOXOH IpialbHOTO (hakTopa” (M®D) sik MapKepa YTBOPEHHS MiTOXOHAPiallb-
Hux mop (MII). Y mocaimkeHHi 3A1HCHIOEThCS TEpeBipKka MapKkepHOTo 3HadeHHS M, 1110 BUBITBHAETHCA
Ha rmoyaTky pernepdysii, a TakoXK TOUTYK MOXJIHBOTO IMOSICHEHHS 3B’ 13Ky MiK yTBopeHHsIM MII Ta BUBiIb-
HeHHAM MO®. Tmewmii (20 xB) Ta HacTymHOI penepdy3ii (40 XB) 3aBHaBaIH 130IbOBAHIM CepLsIM MOpPCh-
KHX CBHHOK, w10 nepdysysamucs 3a Jlanrengopdom. OuiHioBany NOKa3HUKH CKOPOTIMBOI aKTUBHOCTI
(CA) ta mpoBOIMIHN 3iCTaBICHHS CTyneHs BinHOBIeHHs CA Ha penep(by311 Ta KibkocTi M@, 1110 BU3HAYa-
nacs CeKTpodoToMeTpuuHO. B mepuiii 3 TphOX AOCTIAHUX IPYI 301HCHIOBAIN KOHTPOIBHY ilIeMil0-pe-
nepdysio. B 1Box iHmKX imemiio-penepdysito MoeHyBanm 3 NPOTEKTHBHUMH BIUIMBAMH: OXOJIOJKEH-
HSM ceplis i yac imemii (rpymna 2) Ta nonepeHiM OJHOPa30BHM T'OJYBaHHSAM TBapUH MEJIATOHIHOM Y
1031 10 mr/kr 32 1 rox q0 movarky pochiifna (rpyna 3). [cToTHine B OpiBHAHHI 3 KOHTPOJIEM BiTHOBJICH-
Hs1 CA Ha peniep(y3ii B rpymnax 2 i 3 cBiI4miIo npo 3Ha4Hy e(h)eKTUBHICTh IIPOTEKTUBHUX BILIHBIB, MO OyIH
BuKopucTaHi. [Ipu mboMy OLIBII MOBHE BiTHOBIEHHS crocTepiranocs B rpymi 3. Tak, Ha 20-i XBUITHHI
penepdysii THCK y JTiBOMY IITYHOUKY B IpyIli 1 cTaHOBUB B cepenHboMy 65%, a B rpymax 213 — 81%
Bix poimemivHoro pisus (P<0,01). Binnosigni snauenns qus poboru cepust — 66, 82 1 83% (P<0,01).
Hus dP/dt . — 65, 84 i 85% (P<0,01), nns dP/dt 66, 81 i 85% (P<0,01). Kinekicts M® B rpymi 2
Oyna 3HaYHO HIDKYO0I0, HIX y KoHTpoui (0,047 10 n1]2213 yM. 0. BianosigHo, P<0,001). B rpyni 3 Biporiz-
HUX BIZIMIHHOCTE#l y MOpIBHIHHI 3 KOHTpoJeM He Oyno. JlonaTkoBe BU3HAYCHHS 4yacy (B CeKyHAax) BiJ
MOYATKY ieMii 10 IIOBHOTO MPUITHEHHS CKOPOUEHB BUSBHIIO BiJICYTHICTH BiporigHOI pi3HuLi. HeoqHako-
BHIi XapakTep 3MiH KibkocTi M® B yMOBaxX pi3HUX IMPOTCKTUBHUX BIUIUBIB JAa€ 3MOTY 3pOOUTH KiTbKa
nosicieHb. Cepen HUX 1 Take, sKe MOBHICTIO 3amepeuye poiab M® sk mapkepa yrBopenHs MII. Takum
YIHOM, MO’KHA 3p0OHUTH BHCHOBOK ITPO BiACYTHICTH Hapa3i JOCTaTHROTO PO3yMiHHS pupoan M® Ta fioro
3B’s13Ky 3 yrBopeHH:IM MII. Ha Hanry mymKy, moTpiOHI HOAaNBII JOCTIIKEHHS B 3a3HAYCHOMY HAIIPSMKY.

BIIJIUB CIPKOBOJHIO HA MITOXOHAPIAJIBHE JIUXAHHS CEPIIS LHIYPIB
Hopodeea H.O.

dorofeyva@mail.ru

Inemumym izionoeii im. O.0. bocomonvyss HAH Yxpainu, Kuis

Hnﬂ BU3HAYEHHS BIIJIUBY CipKOBO)IH}O B KOHueHTpaui'f OIM3BKIHI 1o €HJIOTeHHOI, Ha e(beKTI/IBHiCTL UXaH-
HS 1 OKHCHOTO (bocq)opmnoBaHHﬂ MlTOXOH}lp]I/I cepus myplB in vivo, nposenem ﬂocnumceHHsI Ha nrypax
31 CHOHTAHHOIO r1nepTeH31€IO Ta KOHTpOJ‘IBHOl rpyIH JiH11 BlCTap ,Z[Jm JIOCTIIIKEHHS BILTHBY CIPKOBOJTHIO
in Vivo [rypam y CBiJoMOCTi MPOBOIMIIN 1H’ €KIIi0 TOHOpa ClpKOBOI[HIO NaHS y xoHneHnTparii 56 MKMOIb/11
(BHYTpIITHLOOYEPEBUHHO) Ta yepe3 30 XB BUKOPHCTOBYBAJIH B JIOCJIUI M]TOXOHlell cepls Iy piB BUALISA-
11 MeToIoM IudepeHiianpHoro NeHTpudyryBanss. [Ipomecu MiTOXOHIPIaTbHOTO TUXaHHS lIOCIIllI)KyBa—
11 3a monomororo npuinany Okcurpad («Hansatech instrumentsy). ®yHKIIOHATBHUE CTaH MiITOXOHAPIH
BU3Ha4Ya U MeTogoM YaHca Ta BinbsiMca. BusiBeHo 1OCTOBiIpHE MiJBUINCHHS MBHAKOCTI CIIOXKHWBAHHS
KHUCHIO B cTaHax V2, V3,V4 npu 1ii CIpKOBOAHIO in VIVO y IIypiB KOHTPOJIBHOI IPYIH Ta Y TBAPHH 3i
CIIOHTaHHOIO rmepTeH3le}o [Ipote KpaTHICTL migBHIIEHH Oyia pisHoto. Tak, y cTaHi BiTHOCHOTO CIIOKOIO
V2 y mypiB KOHTPOIBHOI IPyITH MBHUAKICTH CIIOXKUBAHHS KHCHIO 361n5m1/mac5 B 2,7 pa3a, ay I.[IyplB 31
CIIOHTAHHOIO TinepTeH3ieio — B 1,6 pasa. AJI®-cTuMyaboBaHe TUXaHHS MITOXOHAPIH ceplis y IypiB KOH-

116 ISSN 0201-8489  ®izion. acypn., 2011, T. 57, Ne 5



@®I310JI0I'TsA BICHEPAJIBHUX CUCTEM

TpONBHOI TpymH 30inpmmiocs B 2,4 paza (P<0,01), a y mypiB 31 cmoHTaHHOIO TinepTeH3ico — B 1,6 pasa
(P <0,05). [Ipore BUsIBIEHO, IO y OIypiB KOHTPOJBHOI IPYIH IIPH BIUTUBI CIpKOBOAHIO in vivo Ha 29,4%
3MEHIITYBaBCS AUXanbHUH KOHTpoib (P<0,05), ssxuii BimoOpakae cTymiHb CIPSKCHHS MPOIECiB AUXAHHS
1 pocdopniaroBaHHA. A y IIypiB 31 CHOHTaHHOIO TiIEPTEH31€I0 HE BiAMIYaI0Ca JOCTOBIPHOTO 3HMKEHHS
IUXaTbHOTO KOHTPOIO. TakuM YWHOM, BIUTHB CipKOBOJHIO Ha MITOXOHpiabHE TUXAHHS CEpIsl y MIypiB
31 CHOHTAHHOIO TMEePTEeH3I€I0 Ta IyPiB KOHTPOIBHOI IPyIIH OyB Pi3HHIA.

3AJIEXKHICTh )KOBUOCEKPETOPHOI ®YHKIIII NEYIHKHU LIYPIB PI3HOI'O
BIKY BIJ AKTUBHOCTI HAPACUMIIATHYHOI HEPBOBOI CUCTEMUA

€cionoa 0. M., JIamenko T. II., Beceabcokuii C. II.
lestat6662008@meta.ua

Kuiscokuii nayionanvnuii ynisepcumem imeni Tapaca lllesuenka

(DyHKI_IiOHyBaHHH OpraHiB TPaBHOI'O TPAKTY 3aJICXKHUTh Bijl aKTHBHOCTI PI3HUX BIIIIIB BEreTaTHBHOI He-
pBoBoi cuctemu. [Ipouecy BUALIEHHS Ta yTBOPEHHS XKOBY1 1epeOyBatoTh i/ IEPEBAKHUM BIUIMBOM lapa-
CHUMIATHYHOTO BifAlny. OyHKIIOHYBaHHs renarobiniapHoi CUCTEMHU Mae NeBHI BiKOBi ocobmuBocTi. OT-
pUMaHI YMCJICHHI JaHi 3 LbOrO NUTAHHs € AOCUTb CYNEPeWINBUMH, TOMY L€ i CTal0 METOK HAIlMX
I[OCJ'IIZ[)KCHL Hocninn IPOBOJHIIH Ha OLIHX IIypax-camIsIX TPhOX BIKOBUX rpym: toBeHUTBHI (130-175T1),

3pini (200-250 r) Ta crapi (300-350 r) B yMOBax rocTporo eKCepuMeHTy 3 BiNPENapoBaHO0 Ta KaHI0-
JIbOBAHOKO XOBYHOIO IIPOTOKOKO IMiJ TIONEHTAIOBUM HapKo30oM (5 Mr/100 r). O6’eMHy LIBHAKICTS X0Nepe-
3y BHMIpPIOBAJIM BIIPOJOBK 3 TOX JOCIIAY 1 pO3paxoByBaji B HAHOMETPaxX Ha | I MacH Tija TBApUHHU 3a
XBUJIMHY JIOCIiy. Y BOPITHY BEHY TBADMHAM Yepe3 KaTeTep BBOAMIIM aTPOILH 3 pospaxyHKy 0,15 mr Ha
100 r. KouTponbHiii rpyni TBapun BoauIM jauiue disionoriunui posunn (0,1 ma va 100 r). V konT-
POIBHUX zlocnulax CIIOCTEPIraocs MOCTYNOBE 3HHKEHHS PiBHS X0JIEPE3y BIIPOJOBK EKCIICPUMEHTY, 1110,

0e3yMOBHO, MOB’s3aHEe 3 BTPATOIO KOBYHKUX KHCIOT (JKK) sIk OCHOBHHX CaMOPETryIIsTOPiB KOBIOYTBO-
pennst. [IopiBHAHO 31 LlypaMu 3pi0i rPYNH MOKA3HUKH XKOBYHOT CEKPELii y TBAPUH I0BCHINBHOI IpymH
XapaKTePHU3YITHCS TinepyHKIi€0, a y MIYPiB CTapoi I'PyNH — TiOCEeKpenicro. 3aCTOCYBaHHS YHIBEp-
casbHOro Gokaropa M- xoniHopeuenTopiB aTpOIiHy MPU3BOIHUTH J10 JTIaBUHOTIOI0HOTO 3HMKEHHSI piBHH
00’ eMHOT LIBAAKOCTI X0JIeCeKpeLii y LypiB IOBEHIBHOT IPYIIH, MEHLI BUPAXKECHOI XOJIECTATHYHOT peakwii
y CTapux ypiB Ha GOHI IPAKTUYHO HE3MIHHOT KOBIOCEKPETOPHOT (DYHKIIIT [IEUiHKN CTATEBO3PIINX TBA-
puH. BUXOAs14H 3 BULICBUKIIAICHOTO MOXKHA 3po6m1/1 HacTynHi BUCHOBKH: 1. )KoBuocekpeTopHa QyHKIis
Y IOBEHUIHHUX IYPiB epeOyBae B MAKCHMAJIbHIH 3aJIe)KHOCTI BiJl aKTHBHOCTI MapacUMIIaTHIHOTO BiII1ITY
AaBTOHOMHOI HEPBOBOi cuctemMu. 2. Y IuypiB 3piJI0ro BiKy HEAOCTATHICTb IAPACHMIIATUKH KOMIICHCYIOTh
napaenbHi He3alnexkHi MexaHismu peryisiuii. 3. [IeBHa 3a1exHICTb PiBHS X0Iepe3y y LlypiB cTapoi rpynu
BiJl TOHYCY MAPAaCHMITATHYHOT HEPBOBOT CHCTEMH CBIIYUTE PO MOXKIHBY BIKOBY aTpo(iio BHIle3a3Haue-
HUX MEXaHI3MiB KOMIICHCAIIii.

BIIVIUB w-3 ITOJIIHEHACUYEHUX KUPHUX KUCJIOT HA CTPYKTYPHI 3MIHHU
KOHEKCHUHY-43 IIPU CTPEINTO3OTOLHMUHIHAYKOBAHOMY HYKPOBOMY
JAIABETI

Kykoscbka A.C.!, Ilum A. M'., Benosa T.2, Tpidyaosa H.2, Moiioenko O.0.!
a.zhukovska@gmail.com

I Incmumym pizionoeii imeni O.0. Boeomonvys HAH Ykpainu, Kuis,
’Institute for Heart Research, Slovak Academy of Sciences, Bratislava

KonekcuHy - e capkoeMaibHi O1IKH, AKi, 3rpYIOBYIOYHCH, YTBOPIOIOTh HalliBKaHAT KOHEKCOH. Y IIUTHHHUX
KOHTAKTaX UUTyHOYKa CEPLs EKCIPECYETHCA MEPEBAKHO KOHEKCHH-43, AKUH € TOJIOBHUM Y Tepeadi enex-
TPUYHOTO CHTHaIy 10 cepio. [TopyureHns QyHKUIT MITHHHAX KOHTAKTIB NPU3BOANTE 10 MOTIPIICHHS
CepLEeBOi MPOBIAHOCTI, BOAHOYAC BiZJOMO PO MOLIKOKEHHS CepLeBOi NPOBiHOCTI npu AiabdeTi. 3 iHwo-
ro 00Ky € BizoMocTi, mo w-3 nomiHeHacuueHi xupHi kucaotu (ITHXKK) mokpamyroTs GpyHKIIiOHYBaHHS
cepus 3a yMOB Pi3HOMaHITHOI TaToJoTii ceplieBO-CyAMHHOI cucTeMu. TakuM YNHOM, HaMH OyJI0 TTOCTaB-
JIeHo 3a MeTy gocainutu BIunB W-3 [THXKK Ha cTpyKTypHI 3MiHE KOHEKCHHY-43 y «11a0eTHIHOMY» CepIli.
Jnst mocnily BUKOPUCTAHO CaMIiB IIypiB, SKUX PO3MOALICHO Ha 3 Tpynu: 1 — KOHTPOIb, 2 — MypH 3i
CTPenTOo30TONHHIHAYKOBaHUM (50 Mr/KT) rykpoBuM niabetom (L1J]), 3 — mrypu 31 CTpenTO30TOIMHIHIYKO-
BaHuM L[/I, sxi mpotsrom 4 Tk orpumyBanu w-3 ITHXKK (0,1 mn/100 r 3a noby). Bussieno, mo 3a
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noromororo wW-3 ITHXKK BinOyBaeThest MoaudiKais >KkHPHOKHCIOTHOTO CKJIay KIITHHHUX MeMOpaH cep-
1151. 3a pe3ysnbTaraMu iMyHoQIyopecueHTHOTo aHami3y npu LIl cmocrepiraeTbest mopyIieHHs po3HoAiny,
Je30pTaHi3amis i Jarepanizamnist KOHEKCHHY-43, 301IbIICHHS YHCca IMyHOPEaKTHBHUX HOTO YACTHHOK Y
BCTAaBHHX JIMCKaX MOPIBHAHO 3 KOHTpodeM. OTpumanHs mrypamu w-3 [THXK cnpusino Hopmanizanii po3-
MOy KOHEKCHUHY-43 mpu excriepuMeHTanbHoMy L1J1, a unciio iMyHOpeakTHBHUX HOTO YaCTHHOK HAaOJIN-
3MII0CA 10 KOHTPOJIBbHUX 3HaueHb. OTxe, BxuBanHs W-3 [THXK nokpairye cTpykTypHi 3MiHH KOHEKCHHY-
43, sukaukani L{/I, i moxxe OyTH KOPHCHHUM Y 3HIDKEHHI PU3HKY CEpLIEBO-CYAMHHHUX yCKIAJAHCHD 3a ITi€i
MaToJIorii.

IDOPEKTHI JETASAIIUX KPOBHU IN VITRO
3uHYeHKO A.A.

alinazina@gmail.com

Loneykuii HAYUOHANbHBIU YHUBEPCUMEm

CojepxaHue paCTBOPEHHOTO B KPOBH BO31IyXa in Vivo MOXET MEHATHCS MO JeHCTBHEM BHEIITHUX (HU3H-
YCCKHUX (I)aKTOpOB TaKux, Haan/IMep, KaK daBJICHUC, yJ'IBTpa3ByKOBI)I€ Nniin SHGKTpOMaFHI/ITHBIe I10J14. B
HacTosMmel paboTe ucciienoBaHbl Ononorudeckre 3P (eKThI AeTa3aiuy KPOBH in Vitro, ¢ IeIbI0 BEISBUTH
BIIMSTHUE PACTBOPEHHOTO BO3/IyXa Ha (yHKIIMOHUPOBAHHE (POPMEHHBIX 3JIEMEHTOB KPOBH M YCTAHOBUTH
COIYTCTBYIOIIME JeTra3allii U3MEHEHHS TToKa3aTelie KpoBu. Jlera3anus nmpoBoIHIachk METO0OM LEHTPH-
¢yrupoBaHus 00pa3oB KPOBHU MIIU TUIa3MBI, AJIS YETO MPEIBAPUTEIHHO OBUIH MTOTYYCHBI TPAIyHPOBOU-
HBIC KpI/IBI:Ie, CBA3BIBAKOIITUC HpOlIOJ'[)KI/ITCJ'II)HOCTb ]_IeHTpI/I(i)yFI/IpOBaHI/IH CO CTCIICHBIO aAcra3saluu. HOKa-
3aHO, YTO MOCJIEIHSSI HEMOHOTOHHO BIIUSIET Ha CKOPOCTh ocenanust 3putporiutoB (COD) 1 9TO 3TH UBMEHEHUS
00OYCJIOBJICHBI, B MEPBYIO OYepelb, JAera3alieii mia3Mbl U afcopOIMeii MUKPOIY3bIphKOB BO3/yXa Ha
MeMOpaHax 3pUTPOLHUTOB. 3aTeM ONpeesiiach KOHIIEHTPAIUS TITIOKO3BI B MJIa3Me C Pa3InYHbIM COJIEp-
JXKaHHUECM paCTBOpCHHOFO 1303)1yxa, a TaKX€ B CaMHUX 3pI/ITp0LII/ITaX, I/IHKy6I/IpOBaHHbIX B IIJIa3ME€ IIOCJIC
neHTpudyrupopanus. [lokazano, uro nmocie 10 MUH HeHTpUGYTHPOBaHHS (COTIIACHO CTAHIAPTHON METO-
JIUKE) COZepaHME TIIOKO3bI B TuIa3Me cHikaeTcs Ha 10%, yBennueHne MpoaoDKUTEILHOCTH TU00 T0-
BTOpHoe HeHTpI/I(byFI/IpOBaHI/Ie BBIBOAUT 3TOT ITIOKA3aTCJb 3a FpaHI/IHBI HOpMLI TS 3}10p0BBIX J'[IO}ICﬁ, a Jisd
OOJIBHBIX CaXapHbIM AHA0ETOM — MEPEBOIUT B HOpMY. [IpH 3TOM copepkaHue TITUKO3UINPOBAHHOTO Te-
Morinoouna (HbA1¢) u3aMeHsieTCSI HEMOHOTOHHO € YBETHYCHHEM BPEMEHH 00pabOTKH I1a3Mbl Kak 00JIb-
HBIX H}Oﬂeﬁ, TakKk U 3)10pOBI)IX. HCCJ’Ie)IOBaHI/Ie JAUHAMUKHN CBepTI)IBaHI/IH IJ1a3Mbl I1OKa3aJio, 4YTO aKTHUB-
HOCTh CBEPTHIBAIONIECH CHCTEMBI 3aBUCHT OT KOHIIEHTPAIIMU PACTBOPEHHOTO B TJIa3Me BO3/1yXa HEMOHOTOHHO.
C pocTom ntera3anuiv BpeMs CBEpTHIBAHUS 110 BHYTPEHHEMY ITyTH PE3KO PACTET, a 110 BHEITHEMY — IMaaeT.
[Ipu 3TOM yBEIHMYNBAECTCS AKTUBHOCTh HOHOB KAJIBIUsI, HHUIIMUPYIOMUX CBepThIBaHue. [locie HackIme-
HUS 00pa3IoB IUIa3MbI BO3IYXOM aKTHBHOCTh IIPOTPOMOMHA3HI BO3BpaIajach K UCXOJHOMY 3HAYEHHUIO.
ITpu nerazanuu CHIBOPOTKH KPOBH HAOIONAETCS YBEIMYCHNE JIOJIH JIUITHIHON YaCTH B 3-IMIIONPOTEHIax.
C pocToM BpeMeHH IeHTPU(DYTHPOBAHUS CYIECTBEHHO YMEHBIIASTCS YHUCIIO JIEUKOIMTOB U YBETHYHBA-
ercs pH CIHHHOMO3TOBOM XKUAKOCTH. TakuM 00pa3oM, HEKOHTPOJIMPYEMOE HACHIIIEHUE BO3YXOM WITH
Jlerazanus KpOBU MOXKET MIPUBOJIUTHh K HCKAXEHHUIO pe3yabTaTOB aHAIM30B U, KaK CJIE/CTBUE, K HEKaJe-
CTBEHHOM JHAarHOCTHKE.

BIIJINB BETETATUBHOI HEPBOBOI CHCTEMH HA KOBUOYTBOPIOBAJIbHY
®OYHKHOIKO INEYIHKHU HIYPIB PI3HOI CTATI

Kagamnuxk I''B., JIsmenko T.II, Beceanchkuii C.II.
galdenok28@ukr.net
Kuiscoxuii nayionanvnuti ynieepcumem imeni Tapaca Illesuenka

IHTEHCHBHICTD )KOBYOCEKPETOPHOI (QYHKIIIT MEUiHKH Ta CKIAJ KOBYi 3MIHIOETHCS 1] BINTHBOM PETYIsATOP-
HUX (aKTOPiB, B TOMY YHCIi if aBBTOHOMHOT HEPBOBOI CUCTEMH. BCTaHOBIIEHO, 1110 OIPa3HEHHS [TapacHM-
NaTHYHUX HEPBIB IIOCHIIIOE PiBEHB X0JIepe3y Ta BUIJICHHS 3 )KOBYIO OPraHiYHUX KOMIIOHEHTIB, a CHMIIa-
THYHUX — Tocsabioe. OqHaK MpobiieMa cTaTeBUX 0COOIMBOCTEH BIUIMBY BETETATHBHOI HEPBOBOI CHCTEMHU
Ha )KXOBYOCEKPETOPHY (PYHKIIi}0 IEUIHKH IIYPiB 3aJIUMIAETHCS MaHOBI/IpiH_IeHOIO 10 1 CTaJI0 METOKO HAIOo1
po6otu. JlocpKeHHs IPOBOANIIN Ha OIINX HENHIMHAX 1ypax 060X craTelt Macor 200-250 r 3 Biamnpe-
apOBAHOIO 1 KAHIOTBOBAHOKO JKOBYHOIO IIPOTOKOO IMiJ{ TIONEHTATOBHM HapkosoMm (5 mr/100 1). Sk 6imoka-
TOp M-XONHOpENenTOpiB NapaCUMITATHIHOI HEPBOBOI CHCTEMH BUKOpHCTOBYBanu arpoirid (0,15 mr/100
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T, BHYTPINTHBOIIOPTAIBHO), CHMIIATHYHOI HEpBOBOI cucteMu — abetanon (0,07 mr/100 r, BHyTPIiIIHBO-
nopTransHO). BusHaueHHs BMicTy xoBuHUX KucnoT (JKK) mpoBogmnm 3a Mmetogukoro Becenscrkoro C.I1.
Ta crniBpoOiTHHKIB (1991). Hami mocnimkeHHs TOKa3ad, 0 B KOHTPOJIBHUX IPYIax piBEHb XOJIEPe3y Ta
BMmicT JKK y cexpeti Oynu 6inpmnmu y cammiB. [licns BBegeHHS aTponiHy CTATUCTHYIHO 3HAYYI BiIMIHHOCTI
MIXK pIBHSAMHM XOJIepe3y CaMIliB 1 CaMHIb 3HUKAIOTh, ajle Y CaMHIlb 00’ eMHa ]J.IBI/I,I[KiCTB xonecekpeuii’
3MIHIOETHCSI HE3HAYHO, a Y CaMI_IlB — BHHIKYETBCS. ﬂ661T JKK'y jKOBYI caMHIIb IiCJIs BBEICHHS aTPOIiHy
CTaTUCTHYHO 3HAYYIIO BUILMIL 3a Takuil y camuiB. To6To Girokana M-X0liHOPEUEeNTOPiB MPU3BOAUTD 110
3HWKECHHS PiBHA X0Jecekpellii Ta BuBeneHHs 3 cekpetoM JKK y camiliB Ta 30inbIIeHHS BMICTY XOJaTiB y
JKOBYi 0€3 3MiH y XoJepe3i camullb. [1i1 BIIHBOM J1abeTasony piBeHb X0JIepe3y 3pOCTae y CaMIliB Ta He
3MiHIOETBCS y caMullb. JeoiT KK y cexpeTi caMiiB micis 3acTocyBaHHS j1abeTanony OyB CTATHCTHIHO
3HAYYIIO BHUIUM 32 TAaKHH Y CAMHUIIb 1 CaMIliB KOHTPOJIbHOI rpymu. OTke, BBEJeHHS Hecnenu(iaHOTOo
OI0KaTopa HEPBOBOT CUCTEMH CYTPOBOJIXKYETHCS I ABUINCHHSM IBHIIKOCTI )KOBYOYTBOPEHHS Ta 301JIbIIICH-
HaMm Ae60ity KK y skoBYi camIliB, Ta He BUKJIWKAE CyTTEBUX 3MiH IIMX MOKA3HUKIB Y CaMHUIlb. Takum
YIHOM, PE3YJIbTaTH HAIIol pOOOTH CBIYATh, IO AKTUBYIOYUI BIUTHB MapaCUMIATHIHOI HEPBOBOT CHCTEMHU
Ha ’KOBUOYTBOPIOBAIBHY (YHKIIIIO TICUiHKU Ta XOJMECTATHYHI e(peKTH CHMIAaTUYHOI O17IbII MPUTAMaHHI ITy-
paM-camirsaM. CaMHuIli XapaKTepHU3yIOThCS BiTHOCHOIO HE3aJIeKHICTIO BiJl NisTbHOCTI aBTOHOMHOT HEPBO-
BOi CUCTEMH HIOJO XOJIepe3y.

BIIJINB TPUMOATUPOHIHY HA JATEHTHHMH NEPIOJ 3BY’KEHHS BEJMKO-
I'OMIJIKOBOI'O M’A3A BLUIUX IIYPIB (AOCJIIKEHHSA IN SITU)

Kmetko 1. JI.
v.sobolev@mail.ru
Jloneyvkuli HayioHanvHuil yHigepcumem

BaxnuBe 3HaueHHA B peryisilii (yHKIIOHAIBFHOTO CTAHY HEPBOBO-M S130BO1 CHCTEMH HaJIC)KUTh THPEOIA-
HUM TopMoHaM. MeToro Hamoi po6oTH Oyio 3’sCyBaHHS B YMOBax in situ XxapakTepy BIUIMBY eKCIEpH-
MEHTAJILHOTO Tilep- i THPEOTOKCHKO3Y Ha TPUBAJICTh JIATEHTHOTO Tepiofy 30y/KeHHS TepeJHbOT0 BEJIH-
KOTOMIJIKOBOTO M’s3a Oinmx mrypiB. EkciepumenTu Oynu BukoHaHi Ha 30 6inux mrypax. Y TBapuH nepioi
TPy BUKIUKAIU eKCIIEPUMEHTANBHUHN FIepTHPEO3 MiAMIKIPHUM BBEACHHIM IPOTATOM 4 116 TpuioaATH-
poHiHY B 7031 15 MKI/KT. YV TBapuH ApYyroi rpylnu BUKIHUKAIU €KCIIEPUMEHTAIBHII THPEOTOKCUKO3 (4
1H’ €Ki TPUHOATHPOHIHY B 1031 150 MKI/KT). Tpersrpyna Oyna KOHTPOJILHOIO. i gac zlocni):[y Y TBapH-
HY [IperapyBan MaJorOMUIKOBHIi HEPB, KUl IHHEPBY€ NEPE/IHIN BEIMKOTOMUIKOBHI M’s13. Y M’513 BBO-
JUAIH J1Ba roJT9acTi CTaNeBl eNEKTPOAH. ¥ TBAPHH YCIX IPYIl BUMIPIOBAITH JTATCHTHHIA ITepiof 30y/KeHHs
M’S130BOT'O BOJIOKHA 3a JIOTIOMOT0I0 peecTpanii «M-BiAmoBii» miJ 4ac MOOJMHOKNX ITOApPa3HEHb HepBa
CIEKTPUYHUMH IMIyIbCcaMH TpUBANICTIO 150 Mkc. st migcuineHHs 610TOTEHIIialliB 3aCTOCOBYBABCS U~
(epeHnianbHU MiICIIIOBAY 3 PEXKEKTOPHUM TipaTopHUM QinbTpoMm, IudpoBuii aiBaiic (1uppoBuit ocu-
norpad TDS2004C 3 maM’ATTIO) 1 KOMIT t0Tep. Pe3ynpraTtu JOCIiIiB Jau 3MOTY 3pOOUTH HACTYTTHI BUCHOB-
KH. [o-nepuie, exkcriepuMeHTaIbHUM] TiNEPTHPEO3 BUKINKAB CKOPOUCHHSI JIATEHTHOTO [epiofy 30y KeHHs
M’s3a. Tak, SIKIIO Cepe/iHE 3HAYEHHs JIATEHTHOTO NEPioAy Ui TPYNH KOHTPOIbHUX IIyPiB CTAHOBHIIO
2,86 mc + 0 064 Mc, TO y TBapuH 3 CKCIIEPUMEHTAIbHUM rimeptupeozomM — 1,34 mc + 0,037 mc, ToO6TO Ha
53 % menme (P<0, 001) Io-npyre, ekcriepuMeHTaIbHUH THPEOTOKCHKO3 BUKIHKAB HpOTI/IJ'Ie)KHl 3MiHH 3
60Ky saTeHTHOTO Tepiofy. Tak, 4ac JaTeHTHOrO Mepiofy 30Y/KCHHS M43 Ly PiB i€l IPYIIH CTAHOBHIIO
3,71 mc £+ 0,083 mc, 10 6le0 Ha 29 % menme (P<0,001) 3a 3Ha4eHHs y IIypiB KOHTpOJ‘ILHOl rpymd. ITo-
TPETE, eKCIIEPUMEHTAIBHUI Tiep- i THPEOTOKCHUKO3 «CIIOTBOPIOBANINY KIACHUHUHN BUITISA « M-BIAIOBiTi».
30KpeMa, crocTepiraiocs po3meIieHHs K MepIIoi, Tak i Apyroi ¢a3u cyMapHOro MOTEHIiany M’s3a.
TaxuM 9MHOM, EKCIIEPUMEHTATBHUH Tillep- 1 THPEOTOKCUKO3 BUKOPUCTAHUX MOJEIEH BUKIHKAIOTh YiTKI
3MiHH 3 00Ky yHAaMEHTaIbHOT KOHCTAaHTH HEPBOBO-M’S130BOI CHCTEMH — JIATEHTHOTO Tepiony 30yKeH-
HSI M’ SI30BHX BOJIOKOH MOTOPHOI OJUHUIII.
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BIIVIUB ABUTPOMIINMHY HA TPAHCHOPT BOAU TA EJEKTPOJIITIB
YEPE3 ENITEJIA TOBCTOI KUIIKHA LIYPIB

Kosbsikoa M., Jlosounuyk T., 3akopaonens JI.!, Toacranosa T
Maria_Koziakova@ukr.net

Kuiscokuii nayionanvnuti ynieepcumem imeni Tapaca Illesuenxa, 'Hayionanvnuii meouunuii
yuigepcumem im. O.0. Boeomonvys, Kuis

MexaHi3Mu Mo019HOI AiT aHTUO10THKIB HA (QYHKIIOHYBaHHS LTy HKOBO-KHIIKOBOTO TPAKTY € HEOCTATHBO
BuBYeHMMU. [InTanns HaOyBae we OiIbUIOrO 3HAYCHHS y 3B’ 3Ky 3 BUABJICHHAM HE-aHTHOAKTepiaabHO
aKTHBHOCTI y 0ararboX rpynax aHTHOIOTHKIB, 0COOIMBO MaKpOIiAiB (BILTHB Ha MOTOPHY (QYHKIIIIO KH-
LIEYHNKA, CeKPELIi10 KHCIOTH LUTYHKOM, IPUTHIYCHHS KCIPecii IMTOKIHIB e03HHO(iIaMu Tomo). Bera-
HOBJICHO 0E3M0CEePE/HIN BILIHB MaKpOJ‘Il,E[lB Ha MEXaHI3MH TPAHCIOPTY IOHIB Yepes eniTenii JuXaabHuX
uuIsxiB. MeToto Hamoi po6oTu Oys10 3’ ACyBaTH MeXaHi3MHU OOIYHOT i1 TPUBAJIOTO 3aCTOCYBaHHS a3UTPO-
MIIMHY HA TPAHCIIOPT BOJM Ta €JICKTPOIITIB Uepes emiTeniii ToBcToi Kumku. JlocmiykeHHs HpoBeeHI Ha
uypax-camusx sinii Bicrap (180-230 r). ABI/ITpOMiL[I/IH (15 Mr/kr, per.os.) BBOAWIIN LIOAHS IIPOTAIOM 5
1i6. Ha 6-ty 100y BuMiproBaiu cymMapHuii motik Boau ta enekrpouniris (Na, K, CI) meronom nepdysii
i3011b0BaHOT AIIAHKM KAIICYHHKA IN VIVO Ha aHECTE30BaHKX LIypax. BmicT ManoHoBoro nianbjeriny, ak-
TUBHICTb KaTalasy Ta CyNepoKCHANMCMYTa3H B CIM30BiH TOBCTOT KMIUKM BU3HAYAJIM BiANOBIIHO KOJIOPH-
METPUYHUM aHAITI30M i METOOM eneKTpodopesy. KupHO-KUCIOTHUH] CreKTp TIMigiB KPOBI BUMIpIOBAIH
METOJIOM ra3opinHHoi xpomarorpadii. BusHaanu xinbKicHuiA Ta sKicHUH cKiag Mikpodnopu pexaii.
Crin BiAMITHTH, 1[0 BBEICHHS a3UTPOMILIMHY MPU3BOIMIO 0 BipOTiJHOTO 301IbIICHHS BCMOKTYBaHHS
Boau (2,5 pasa, P<0,001), narpito (1,7 pasa, P<0,001), xnopy (1,3 pasa, P<0,05) i sHmxeHHs cexpewuii
Kauito (P<0,05). Lleit epext KOpen0BaB 3 IBOKPATHUM [OCHIICHHSM POCTY €MifepPMalIbHOTrO cTadizoKo-
Ka, CTPENTOKOKIB Ta KaHxian. ¥ piBHi 6ipino- Ta nakrobakrepiit 3MiH He crnocTepiranocs. Bussieno
361JH>HIGHH$I akTUBHOCTI katanasu (P<0,01) ta cynepokcunnucmyrtasu (P<0,05) B ciauzoBiit o6omoHIT
TOBCTO1 KHAIIKY NIYPiB MicJIsi BBEICHHS a3UTPOMIIIMHY. BMicT MamoHOBOTO Aianbaeriny (Moka3HUK iHTEH-
CHBHOCTI IIPOLIECIB EPEKUCHOrO OKUCHEHHS! JiMiIB) 3auIIaBcs 03 3MiH. BBeleHHs a3UTPOMILIMHY HE
BIUIMBAJIO HA BMICT MOJiHEHACHYCHNX | HEHACHYCHHX JKMPHUX KUCIOT y KPOBi 1iypiB. TakuM 4uHOM,
aSI/ITPOMILII/IH BIUIMBAE HA [IOKA3HUKHM CYMapHOTo TpaHCHOPTY Boau Ta exekrpounitis Na, K ta Cl uepes
SMiTeNill TOBCTOI KHIITKH Iy PiB; TPUBAJE BBEICHHS a3UTPOMILIMHY IIOCHIIIOE PICT TATOTEHHOT MiKpOQIOpH,
10 MOXe OyTH MPUIMHOIO PO3BUTKY OKCHIATUBHOTO CTPECY B CIU30Biil 00OJIOHI TOBCTOI KUIIIKH.

BIIVIUB IUTUAUH-5’-JUPOCDPOXOJIIHY HA TEMOIUHAMIKY
Y MAJIOMY KOJII KPOBOOSBIT'Y ¥ IYPIB

Jyk’anuyk A.Il., Ctpeakos €.B.
alinaluk17@mail.ru
Hepoicaena ycmanosa «Incmumym gapmaronoeii ma mokcukonozii AMH Ykpainuy, Kuis

Hutunue-5"-audocdoxomnin (I1JID-xo0miH) — KOH FOTaT HyKJICOTHAY 3 XOJIIHOM, € B yCiX KJIITHHAX OpTaH-
i3My. BiH mIIpOKO BUKOPUCTOBYETHCS SIK € PEKTUBHHM (hapMaKOJIOTIUHHHA Ipermapat, SKuil Mae HeHpoIpo-
TEKTOPHi, MeMOpaHOCTab1Ii3y 04l Ta aHTHOKCHAAHTHI BIacTHBOCTI. IIpore edexrn LIJID-xominy Ta iioro
MeTaOoIiTIB Ha CEPLEBO-CYANHHY CHCTEMY MaJlo A0CHIKeHI. MeToto Hawoi po6oTu 6yIIo OLIHUTH BILIHB
LIJI®-xoniHy Ha CTaH FeMOAMHAMIKH Y MaJIOMy KOJIi KpOBOOOITy. JIocIti1pKeHHS IIPOBOJMIIN HA LOPOCIHX
Oinux rypax-caMusAx CepefHbo0 Macoro 254 1 + 20 r mij XJ10pano3o-ypeTaHoBUM HAPKO30M (BHYTpilu-
HbOOYEPEBHHHO, 1:10,40r ' ypeTaHy Ha 100 ). Y TBapuH BUMipIOBAIN THCK KPOBi y IPaBOMY ITYHOUKY
cepit Ta y JIBIH 3araibHiil COHHIN apTepii, peecTpyBain eneKTpOKapmorpaMy [TouaTkoBHi cepenHiit
aprepianpHiii THCK (CAT) ctanoBuB (114,7 £ 10,2) MM pT. CT., @ CHCTONIYHHHA THCK Y IPAaBOMY IITYHOUKY
(cTIIM) — (27,4 = 2,1) mm pT. CT. BHyTle.IHLOBeHHe BBeneHHs L[[1d-xominy y no3i 100 Mr/kxr npusso-
AMJIO 10 PO3BUTKY JICTEHEBOI TNEPTEH3I1, @ TAKOXK CYNPOBOXKYBAJIOCS TPAH3UTOPHHUM ITi IBUILCHHSM CH-
CTEMHOTO apTepiabHOTO TUCKY. [IpoTsrom mepmux 3 xB micis BBegeHHs ¢TI HIZIBI/IHIYBaBCH Ha 40 %
(mo (38,4 £3,9) MM pt. cT. (n = 10; P < 0,05). Hagaxni BiH mocTynoBo 3HMKYyBaBcs 1 Ha 20-# XBHIUHI
croctepexeHHs OyB (34,6 + 3,5) mm. pr.cT., o Ha 26 % Bume Bix mouarkoBoro pisHs (P < 0,05). Hac
aii IJI®-xoniny 6ys npubansno 60 x8. MakcumainbHe 3Ha1eHHs CAT peecTpyBasnocs NpoTsroM nepuioi
XBWIIMHY 1 Oyso Ha 18 % Buuie Bix BUXigHOTO 3HaYeHHs — (135,5 £ 6,5) mm pt. cr. (n = 10; P < 0,05).

[Ipubnusno aepes 5-7 xB micns BBeneHHs CAT HopMamsyBchsl 1 HaJam 3HUXKYBABCS 10 (109 2+13,2)
MM pT. cT. Ha 20-# xBunuHi (P > 0,05). Brumue 1[/I®-xoiHy Ha poboTy cepiist OYB HECYTTEBUM: CIIOCTE-
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pirangocs HeBeJIMKe 3MEHLIEHHS 9aCTOTH CEPIEBUX CKOpodeHb (3 296,5 + 35,8 no 273,6 ¢! + 36,2 ¢!,
P < 0,05) Ta ckopouenns intepBairy QTc (3 176,5 + 24,7 no 163,3 mc + 23 7 Mmc, P > 0 ,05). OT)Ke st
LJI®-x0iHy BUKINKAE BUPAXCHY JICTCHEBY IIIEPTCH31I0 TPUBAJIICTIO HpI/I6HI/13HO 60 xB, aje iCTOTHO HE
BILUIMBAE He pOOOTY ceplis Ta CHCTeMHY reMOoAMHaMiKy. MexaHi3mu BiuuBy L1JI®D-xouiHy Ha CTaH remMo-
JUHAMIKH y MaJIOMY KOJIi KpOBOOOITY MOTpeOyIOTh MOAAIBIIOTO 10 CIiIKEeHHS.

BIOXIMIYHI TA EJEKTPOJITHYHI ITOKA3ZHHUKHN KPOBI
B YMOBAX AKTHUBAILII HECIIEOU®IYHOI JTAHKHA IMYHITETY

JsBoB O.C., leiiko B.I.
Ivov.as@mail.ru
Jlyeancokuii nayionanvhutl ynisepcumem imeni Tapaca Llleguenxa

3rifHO 3 TEOPIEI0 IMyHOPETYTIOIYHX (YHKIIIi OpraHi3sMy MOXKHA IPHITYCTHTH, IO IMyHOKOMIICTCHTHI
KIIITHHH MalOTh 3HAYHHUI BIUIMB Ha (GOpMyBaHHS roMeOocTa3y i THM CaMHUM BIUIMBAlOTh Ha MOKa3HUKHU
€JIEKTPOJIITIB. Y CBOIO YePTy MOKa3HUKH TOMEOCTa3y XapaKTepHU3yIOTh CTaH OKPEMHX OPTaHiB Ta CHCTEM.
BpaxoBytoun BCe BUILICBHKIAJACHE, METOI0 HAWIOI POOOTH CTAjl0 BUBYCHHS MOKA3HHUKIB TOMEOCTasy, a
came 610XIMIYHHX Ta eACKTPOTITHIHIX KOHCTAHT, B YMOBAX aKTHBALlil HECTIEUUDIIHOT TAHKA IMyHITETY.
JlocitipkeHHs Ha CTaTEBO3PLIMX KPOJISX NPOBOAWIM Ha 0a3i kadeapu aHaTOMIT 1 Bi3ionorii ioauHN Ta
TBapuH JlyrancpKkoro HamioHaNbHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka i Ha 6a3i 6ioxiMiuHOT 1abo-
partopii peanimanii JIyrancekoi o6macHo1 TuTA90{ KJIiHIYHOI JIiKapHi. BUKOpHCTOBYBaIN TaKi METOJUKH:
BU3HAYCHHS 3araJIbHOI KIIBKOCTI JICHKOKTIB y mepudepuyHiii KpoBi, nedKkonnTapHoi hopMyIn, 3araabHOL
Ta BIIHOCHOI KiJIKOCTI MOHOLKTIB, HSHTPOQiIIiB, 3araibHoOi Ta BITHOCHOI KinbkocTi T-niMdouuTis ycix ix
cybnonyssuii, B-nriMmdouuTis, NpupoaHMX Kinepis, KOHUEHTPALiO iMyHOII00yiHiB Kiacis Ig A, Ig M, Ig
G y cupoBaTIii KpoBi; Ta 0i0XiMiuHI TOKa3HUKH KpoBi (011ipyOiH, KpeaTuHiH, XJI0p, HATPiH, KaJIii, 3aranb-
HU 0i70K, ceuoBUHA, TUMoNIoBa Tpoba, ACAT, AnAT, a-aminaza ta anbOymiH). SIK iIMyHOCTUMYIATOP
BHKOPHCTOBYBAJIM THMOTCH, IPOTSToM 3 11i0. Jlis THMOTCHY BUKIIHKa/Ia SMCHIICHHS 3aTallbHOT KIIBKOCTI
T-nim¢pounTis, 32 paxyHOK BCIX iX cyOnonyisiii, He3sHauHe 3pocTaHHs Yucia B-nimpounris, ane npu
LbOMY CIIOCTEePIranocst 30UIbIICHHS 3araibHOT KUIbKOCTI JICHKOLMTIB BHACIIZOK 3pOCTaHHs KIJIBKOCTI MO-
HOINTIB 1 HelTpodimiB. Ciil BIAMITHTH TaKoX 301IbIIEHHS KOHIIEHTPaNii KpeaTHHIHY B CHPOBATII epude-
pPHUYHOI KPOBi, IO BKa3ye Ha (PyHKIIOHATBHE HABAHTAXCHHS Ha MEUiHKY. [HIII 010XiMidHI TOKa3HUKH KPOBI,
SIKI MU JTOCTI1JXKYBaJIH, HE BiJIPi3HSUTHCS BiJl BUXITHUX 3HaY€Hb. BCTAHOBIICHO, 10 aKTHBAIisSI HECTICITU(i-
YHOT'0 aHTHIH(EKIITHOT0 3aXUCTy OpraHi3My HE BUKJIMKAaJIa HiIKUX 3MiH TOKAa3HUKIB €JIEKTPOJIITIB IIepH-
¢bepuunoi kpoBi. TakuMm ynHOM, HeCTIEIU(DITHII aHTUIH(EKIIHHUHN 3aXUCT OPTaHi3My Ma€ MiHIMAJIbHHUN
BIUTMB Ha ITOKa3HUKH TOMEOCTa3y.

KJITUHHI MEXAHI3MHU JII TEOTUAOIVIIKAHY 30JJOTUCTOTIO
CTAPIIOKOKA HA CKOPOYEHH/ ITIAJEHBKUX M’SI31B MATKU
ECTPOTEHI3OBAHUX LIYPIB

Haciosan JI.C., ®iainnos I.B.

lilit_nasib@mail.ru
Inemumym izionoeii im. O.0. bocomonvyss HAH Yxpainu, Kuis

[TarorenHicTh cTadigoKoKa 3yMOBICHA HOT0 3aTHICTIO BUIISTH B HABKOJIMILIHE cepejioBHILe mix vac
pOCTY 1 pyiiHYBaHHS KIIITHHHOI CTIHKH 010JIOT1YHO aKTHBHI MTOJIIMEPH — MENITUIOTITIKaH, JJITOTEHX0EBI KUC-
n0TH, 6110k A. OCTaHHI CTUMYJIIOIOTH PO3BUTOK THIIOBOTO 3allAIbHOTO TPOIECY, IPU3BOJISUH JIO OPY-
weHHs. pYHKUIOHYBaHHs OpraHiB abo TkaHWH. CKOPOYCHHS MIaJCHbKUX M’531B MATKH KOHTPOIIOETHCS
TOPMOHAMH SI€YHUKIB i 3MIHIOETHCS IPOTATOM MEHCTPYAJIBHOTO LMKy, BUKOHYIOYH HE TiJIbKU TPOivHy
yHKLUitO, alle i € HEOOXIAHO0 YMOBOO /ISl HOPMAJIBHOTO Nepebiry NpOLECiB 3alUIJHEHHS | HACTaHHSI
BariTHOCTi. 3MiHa CKOPOTIMBOCTI HEBATITHOI MATKH T/ Ii€10 GaKTepialbHUX CHIAOTOKCHHIB CIIPUIHHIOE
NOPYIICHHS IHX (1)1310)101"111H0 npouecis. MeTor Hauoi po6oTH Oyl10 BUBYCHHS KIIITHHHEX MexaH13MlB A
KOMIIOHEHTA KIIITHHHO] CTIHKH 30JI0TUCTOrO CTa(iIOKOKa NENTUOITIKaHY Ha CKOPOYCHHS [IIA/ICHbKUX M’A31B
MaTKH eCTPOreHi30BaHuX Lypis. IIpukiafaHHs NeNTHAONIIKaHY B MAKCUMAIIBHO €()CKTHBHII KOHIICHT-
pauii (3 MKI / MJI) IPU3BOANTS 10 30LIBIICHHS aMILTITyM CIIOHTAHHUX CKOPOYCHB B cepeiHboMy Ha 30%,
TPUBAJIOCTI OJJUHOYHOTO (1)a3H0r0 ckopoueHHs — Ha 40% Ta iHIeKCy CKOpOTJ’IHBOCTl (CI = Fmax - (+ dF
/dt :-dF / dt)) — na 73% BiZHOCHO KOHTPOJII0. JlOCTIIKEHHS MMOKa3aJIH, 1[0 B OCHOBI Ji1 MENTUIOTITIKAHY
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HAa [JIaICHBbKI M’ 131 MIOMETpisl 3HAXOMUTHCS HOTO 3[aTHICTh AKTHBYBATH YTBOPEHHS MeJIiaTopa 3amaiecHHs
— (hakTopa akTHBaIii TpoMOONIKTIB. OCTaHHIH 1HIIIFO€ AKTUBAIIII0 HE TUTBKH (POCPOIHO3UTHIHOTO CUTHAITb-
HOTO IIIISIXY, @ i TAKAX PETYISTOPHUX MPOTETHKIHA3, K HOCHAaTHANTIHOSUTON-3-KiHA3H, SKCTPALCITIONSP-
HOi curHanperynboBanoi kinasu 1 /2 (EPK §) i p38 mitorenakruBoBanoi nporeinkinasu (p38 MAK).

Curnanpui nursixa EPK S 1 p38 MAK matots L[OMlHyIOIIe 3HAYCHHA Y MOTEHIIIIOBaHHI CKOPOYyBaIbHOT
aKTUBHOCTI [NIAJICHbKHUX M’ A3iB MlOMeTpISI L1ypiB MiJ Ai€l0 MENTHAOTTIKaHy. TaKMM YUHOM, B OCHOBI I10-
CHJICHHS CKOPOTJIMBOCTI [NIAZICHBKUX M’sI31B MIOMETPIisl HENTUAOIIIKAHOM 3HAXOAUTBCS HOTO 3/1aTHICTb
TreHepyBaTH YTBOPECHHS (haKTOpa aKTHBAIIii TPOMOOIUTIB 1 3aJTydeHHS MHOKUHHUX BHYTPIIIHOKITI THHHUX
CUTHAJbHUX IIIAXIB.

CTPECIHJAYKOBAHI MMOPYIIEHHS TPAHCIIOPTY TA YTWJII3AIIl KUCHIO B
TKAHUHAX IMAPOJOHTA IIYPIB

Onanacenko I'.B.
nosar@biph.kiev.ua
Iuemumym ¢izionozii im..0.0.bozomonvys HAH Yxpainu, Kuis

Po3moBCIOMXEHICTh 3aXBOPIOBAHD TAPOIOHTA B 0Ci0 MOJIOOTO BiKY, pi3HOMAHITHICTH €TiOJIOTiYHHUX (ax-
TOpiB, HEJOCTATHS 3’ ICOBAHICTh MATOT€HETUYHNX JIAHOK ITOIIKO/PKEHHS , HEJOCKOHAIIICTh IIEPBUHHOI Ta
BTOPMHHOI PO} iTaKTHKN 3aXBOPIOBAHb 3yMOBIIIOE AKTYAIBHICTE IPOBEIEHHS MOJAIBIINX JOCITIKEHb
y unx HanpsiMkax.CepeJi OCHOBHUX PU3HK- (PAaKTOPIB yIIKOIKCHHS TKAHUH NIAPOLOHTA € CTPEC, alle npu
LbOMY 3aJIMIIAKTHCS HEAOCIIDKCHUMH KUCHE3AJICXKHI MEXaHI3MH CTPECIH/[YKOBAaHHX MOLIKOKCHD M sI-
KHX 1 TBEPAMX TKaHHH . MeTOK0 Haioi po6oTn 6yi10 A0CIi/UKCHH [IOKa3HUKIB TPAHCIIOPTY Ta yTHIIi3auil
KHCHIO B TKAHWHAX MaPOJIOHTA Iy pPiB IPH XPOHIYHOMY iMMOOiTi3alliiHOMY CTpECi Ta BIUIMB Ha i napa-
METpHU TIOTPUA30JIIHY - MPENapary 3 aHTHOKCHIAHTHOO ai€to. PoboTa mpoBeaeHa Ha 20 mypax-camIsax
ninii Bictap macoro 180-200r. Ctpec BiATBOPIOBANM PO3MIIIEHHSM TBapHH B iHAWBIAyalbHUX TICHUX
NeHalax, sAKi 3a0e3nedyBany CyBOpe TOPU3OHTANBHE iX TMONOKEHHS , 10 6 FOX WOACHHO NpoTsrom 14
Iio. KOHTpOJ‘IeM Oynu iHTaKkTHI TBapHHH. EQEKTUBHICTH EKCIIEPUMEHTAIBHOIO BiATBOPEHHS CTPECY MPH
XPOHIYHIH IMMOO1TI3aLii IypPiB OUIHIOBAIN 32 3MIHOI Mac HaJHUPKOBUX 3aJI03 i THMYCA, HasSBHICTIO
BUPA30K Ha CIN30BiH 060m0HLI MuTyHKA. [l1s BA3HAYCHHS HANIPY)KEHHs KUCHIO (P),) B M AKIX TKaHUHAX
N2pOJIOHTA Ta WBHAKOCTI NONIMHAHHA O, KICTKOBOIO TKAHMHOO lIbBEOJSIPHOTO BIIPOCTKA HUKHBOT 11€-
JIeNH Iy piB BUKOPHUCTaHI Honﬂporpa(plqm MeToznu gocuikeHHs. [lokasano, o XpoHivHa iMMoGii3ais
TBAaPHH MPU3BOAUTH /10 3HIKCHHS P, B sAicHax BipOrigHO MO10 KOHTPOITIO (Ha 30%). ]_HBI/I}IK]CTI) IIOIJIH-
HaHHS KUCHIO KiCTKOBOIO TKAHWHOIO ITAPOJOHTA Y CTPECOBAHMX IIYPiB 3HIKYEThCS Ha 47% B HOplBHﬂHHl
3 KOHTPOJIEM. Y TPYIli TBAPHH, SKMM MEPe OJCHHO0 iIMMOOLIII3aLli€l0 BBOAMBCS BHYTPILIHEOM A30B0O
pO34YuH TloTpMa3on1Hy (50 mr na lxr macu tina), P, sHmkysaBcs Ha 18%, a MBUAKICTH MOTIMHAHHSA
KHCHIO Ha 28% B MIOPiBHSHHI 3 KOHTPOTBHIMH 3HAYCHHAMH, TOOTO BiI0yBaNOCs MOKPALICHHS YMOB TPaHC-
MOPTY Ta yTHIi3anii KHCHIO B TKAaHWHAX MapoJoHTa.

3MIHU EKCHPECII TEHIB Y AYTO®ATTUHHUX KAPIIOMIOIIMTAX
I3 BACTOCYBAHHSM METOJAUKMU SINGLE-CELL RT-PCR Y PEAJIBHOMY YACI

HMamesin 1.0., I'yp’anoBa B.JI., Tymanoscbka JI.B., locenko B.€., Moiidoenko O.0.
Den-win@ukr.net

Inemumym izionoeii im.0.0. Bocomonvys HAH Yrpainu, Kuis

Binomo, 110 32 yMOB ITaTONOT{YHUX BIUIMBIB Y KIITHHAX HOPS] 3 HEKPOTHIHOIO 3arHOEIIITI0 MOXKYTh pea-
Ji3yBaTHCs MPOLECH anomnTo3y Ta ayrodarii. Ik Ha KIITHHHOMY, Tak 1 Ha TKAHUHHOMY PIBHSX nepedir
NaTONOTiYHOroO Npowecy G6arato B yomy OyAe 3ajexkar BiJf TOTO, KMl UUIAX 3arubelli nepeBaxarnme.
HuHi BHY TPIIIHBOKIITHHHI MEXaHI3MH peai3aii K THHHOT saru6eni BuBUeHi HEI0CTaTHBO, & OJHOYACHA
HAsIBHICTh PI3HAX BHIB 3ari0eIi B OMYIISALIT KIITHH 38 OHAKOBUX YMOB JIa€ 3MOTY 3pOOUTH IIPUITYLLICH-
Hsl TIPO HASBHICTh FCHETHYHMX YMHHUKIB y peanizauii uux npouecis. OCHOBHOK METOI0 Haloi poGoTu
OyJ10 ToCTiKeHHS BIIMIHHOCTEH Y eKcIipecii reHiB, 10 BiAirparoTh BaXKJINBY POJIb y PO3BUTKY ayTodarii
—reniB mTOR (Bix anrn. mammalian target of rapamycin) Ta y0ikBiTHHY. Jlocniau nmpoBeneHi Ha Tep-
BHHHIH KyIbTypi KapaioMionuTi mypa. HasgBHicTs ayTodarii Bu3Hayanacs CynpaBiTanbHUM 3a0apBIICH-
HAM (QIIyopecIeHTHUM O0apBHUKOM MOHOJaHCHIKaJaBepuHOM (crenudiuyHo 3abapBiioe ayTodariuHi Ba-
kyoui). OKkpeMi KIITHHHU 3 KyJAbTYpH 3a0Hpaiu 3a JOMOMOTOI0 CKIsHOI MikpomineTku (D=4-5 mxm). 3
3actocyBaHHAM Habopy Taq Man Fast Cells-to-Ct mpoBoauiIu 3BOPOTHY TPaHCKPHUIIIIO 3 BUKOPHCTAH-
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HSIM_PEHJIOMHOr0 rekcaMepHoro npaiivepa. Otpumany oxnonanioroy JIHK BrkopucroByBamm s
T0JIIMEePa3HOI JNaHIIoroBoi peakilii y peanbHoMy 4aci 3a gomomororo rexHoxnorii CYBR Green. PiseHs
ekcrpecii reHiB yoikBiTuHy Ta mTOR crangapTusyBanu 3a excrpeciero house-keeping rena ([3-aktun).
Byno BcTaHOBJIEHO HAsBHICTH BiAMIHHOCTEH B ekcmpecii reHiB yOikBiTuHY Ta mMTOR y KOHTPOJIBHUX KIIITHHAX
Ta KIITHHAX 3 O3HaKaMH ayTodarii. 30kpeMa, piBeHb eKCIIpecii reHa yOiKBITHHY B ayTO(pariqyHuX KIITHHAX
OyB MeHIIUM Yy 5,66 pa3a (P=0,04) y mopiBHsAHHI 3 KOHTpOoieM. PiBens ekcrpecii rera mTOR OyB BuIum
y ayTtodariunux kiituHax (B 1,43 pasa mopiBHsHO 3 KoHTponeM, P>0,05). Otpumani pe3yabrarti 1aloTh
3MOTY CTBEPI)KYBATH, 1O PO3BUTOK ayTO(Darii 3a/eKUTh BiJl BUXiAHOTO PiBHs EKCIPECii TeHiB, WO 3y-
MOBJTIO€ T€TE€POTEHHICTh MOITYIALIi KyJIbTHBOBAaHUX Kap/[iOMiOLUTIB.

MEXAHI3MHA BILJIMBY CIPKOBOIHIQ HA KAJBIIMIHIYKOBAHE
BIJKPUBAHHSA MITOXOH/JAPIAJIBHOI TTOPH
Y CEPUI JOPOCJIUX I CTAPUX IIYPIB

Cemennxina O.M., Crpyruncska H.A., Yopna C.B., Baginosa I'.JI., Carau B.®.
veritatessplendor@i.ua
Inemumym pisionozii im. O.0. Bocomonvys HAH Vkpainu, Kuis

OcTaHHIM YacoM 3’ IBUJIKCS HOBI JaHi, sIKi JAIOTh MOXKIIUBICTh PO3TIISIIATH CiPKOBOICHB, SIK HOBUII ra3o-
BHii TpaHcMiTep. IIpote #oro disiosnoriuba posb y cepueBo-CyInHHIA CHCTEM] Ta MEXaHi3Mu Jii 1we He
3’sicoBaHi. MeTtoro Hamoi po60T1/1 OyJ10 BUBYCHHS BILIMBY JOHOPA CIPKOBOJHIO IifpoCymb(isy HaTpifo
(NaHS), a rakox cy6erpary iioro 6iocunresy — L -LUCTETHY Ha Yy TIMBICTb MITOXOH/pianbHOI topu (MIT)
10 IPUPOJHOTO iHAYKTOPA ii BIAKPUBAHHS Ca?"y cepui nopocnux i cTapux 1ypis. ExcriepuMeHTH 1po-
BOJIMJIM Ha i30JIbOBaHUX MiTOXOH/IPisX, 3 TKAHMH CEPUs JOPOCIHX i cTapux uypis. Binkpusauus MII
peecTpyBan cneKTpoq)OTOMeTquHo (A=520 um). Hocmmxyaann BrutuB NaHS y mana:«;om KOHIICHT-
pariit 10712-10"* Mmonb/n Ha KEU'ILL[]I/I]H}IYKOBEIHG HaOyXaHHs MITOXOHJPIH cepust JOPOCIHNX I CTapuX LIypiB.
VY mexax KOHI_IeHTpaLIII/I NaHS 10-°-10"* monb/n cocrepiranu 10303aJIC)KHE 3MCHILCHHS HaOyXaHHS SIK y
JOpOCINX, TaK i y CTapuX LLypiB, IO CBIAYATE NPO 3aXUCHUH SPEKT CIPKOBOAHIO 100 BiAKPUBAHHS
MIL. Ilpeinky0aris cycrneHsii MITOXOHAPIA cepus 31 crienudiyHUM IHTi6iTopoM MiToXOHApianbHUX K,
KaHaiB 5-r1):[p0Kcn):[eKaH0aT0M (104 MOJIB/JI) CIPHYHHSIA OCIA0ICHHS IPOTEKTOPHOTO epexTy NaEDS
(103 MOJIB/JT) MO0 KasbLiHiHAyKOBaHOTO BifkpuBaHHs MIIL, 110 CBiXYMTE IPO MOKIUBE 341 HeHHA KX
KaHaJIiB 10 BKa3aHoro eekry. [Ipu fociimkeHHi BBy NaHS y Mexkax KoHUeHTpawii 10° 12108 Mo/
11 Ha HaOyXaHHsI 130/IbOBAHMX MITOXOH/pIi y Oe3KanbiieBOMY CEPEIOBHII CIIOCTEPIratu nomipHe Haby-
XaHHs OpTaHell cepus SIK y JOPOCHHX, TaK i cTapux TBapuH. [lokaszaHo, 1o Takuii ehekT NeBHO Mipoto
CIPHYUHCHO aKTHBALI€0 MITOXOHAPianbHUX K, 1o,-KaHaIIIB 1ypiB. B ekcriepuMeHTax Ipu 0HOPa30BOMY
BBegeHHI mypam NaHS (10° -4 MOHB/KF) 1L- HI/ICTelHy (10 3 MOJ]B/KF) 3a TOANHY 10 JekamiTanii 0yio Bcra-
HOBJIEHO 3MeHmeHHs ayTiuBocTi MIT no Ca®" y cepui mypis. Ilpu npomy aist L-nucreiny BusBuiach
Ginbin epexTUBHOM. Briko OpHCTaHHA crienugpivHOro 61oKaropa pepMeHTy LUCTATIOHIH- y-J11a3H mpomnapr-
inriuuHy y KinbkocTi 107 MOJIB/KT Baru ClpMYMHSIO MIBUIICHHS 9y TIMBOCTI 10 KaJIbLiHiHIYKOBaHOTO
BinkpuBanHs MIIy cepiii crapux 1typis, Ha BiAMiHY Bix gopociux. OTpuMaHi HAMH Pe3yIbTaTH CBiA4aTh
PO BaXKJIMBY 1 HCOJHO3HAYHY POJIb CiPKOBOIHIO B MOTYJIAIIT 3MiH MPOHUKHOCTI MITOXOHPiaIbHUX MEM-
OpaH.

BILINB JO30BAHOI HOPMOBAPUYHOI I'IITOKCII
HA UTOMOP®OMETPUYHI MMOKA3ZHUKU ®YHKIIOHAJIBHOI'O CTAHY
IUTONMOAIBHOI 3AJIO3U JOPOCJHUX IIIYPIB

SAuko P.B.
biolag@ukr.net
Inemumym izionozii im. O.0. bocomonvys HAH Vipainu, Kuis

Meroto mpoBeAeHHX AOCHI/KeHD GYJ10 BUBYCHHS BILIMBY J1030BaHOT HOPMOGApUYHOT riloKcil (HHF) Ha
yHKIiOHANBHY aKTHBHICTH IAPEHXIMA IUTONOAIOHOT 3an03u. Jlocnipkenns BBy JIHI snificHioBanu
Ha 24 mypax-camusx JiHii Bicrap sikom 12 mic. lllypis po3aimunu Ha 2 rpynu: I rpyna — KOHTPOJIbHI
wypu Ta Il rpyna — TBapuHy, ski woaHs orpumysanu JIHI' (10% xucHio B asori) nporsrom 30 xs.
Tpusanicts ekcriepuMenTy craHoBuia 28 1i6. ITo 3aBepuieHHi 10CTiAY 3 000X YACTOK WHUTOMOAIOHOT
3aJI03M BUTOTOBJISUIM TiCTOJIOT1UHI ITperapary 3a CTaHJapTHOI0 MeToAnKo0. [IpoBeneri nociikeHHs mo-
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Ka3aJu, Mo OUTONoNi0Ha 3211032 K KOHTPOIBHUX, TaK 1 TOCIITHUX TPYI TBAPUH Ma€ HE 3MiHEHY OyIOBY
31 30epeKEeHHSM 1i OCHOBHUX CTPYKTYPHUX €IEMEHTIB. BOHA MiCTHTB (OJIKYIH OBATHHOI Ta BUIOBKEHOT
(dhopmu pizHOTO PO3Mipy. Y NOCHIIHOT TPYIH TBAPHUH CEPEIHS IUIOIIA MOTIEPEIHOT0 Tepepiszy doikyna
Oyiia MmeHma Bij kKoHTpoJro Ha 10%. VY nrypiB, mo 3a3HaBanu BrummBy JJHT, BUSBIAIN THPOIUTH KyOi14HOT
Ta NpU3MaTHYHOI GopMu 3 cepeqHboI0 BucoToro Ha 20% (P<0,05) 6inpmoro Bix korTpomto. [Ipu mpomy
BHYTpIlIHIH niaMeTp ¢oikyna OyB HHKIUM BiJ] 3HAUEHHS KOHTPOJIbHOI rpynu Ha 9%. Komoin y domiky-
J1aX IepeBaKHO MOMIpHO] MIIIBHOCTI, 3 T0Ope BUpakeHUMU pe3opOuiifHnMu BakyosrsMu. [1moma konoiny
MeHIa Big kKoHTpouro Ha 20% (P<0,05). KinbKkicTh TUPOLIHUTIB B OTHOMY (OJIIKYJi B CEPEIHROMY CTAHO-
Bmia 28. BigmivueHo 3pocTaHHs QoMiKyIsipHO-KOIOiHOTO iHAekey (Ha 28%; P<0,05) Ta 3HIKEHHS iHICK-
Cy HakomHW4eHHs konoiny (Ha 25%; P<0,05) y mypiB, mo 3a3uaBanu BmuBy JAHI. OTxe, 3MEHIICHHS
CEpeaHBOT IO MONEPEYHOTO nepepisy (oTiKyIiB Ta IO Koloiay, 3011bIEHHS BUCOTH THPEOiAHOTO
CIITEIIi0 Ta 3MCHUICHHS BHYTPIllIHBOTO AiaMeTpa QOMiKylliB, HasBHICTb B KOOI/l pe30pOuiliHuX BaKyo-
nei, miaBUIIEeHHS (QONMiKYIIPHO-KOIOITHOTO IHIEKCY Ta 3HIKCHHS 1HIEKCY HAKOIMTUYEHHS KOJOiy CB1TYUTh
PO CTHMYJTIOIOUHH BILTUB JO30BaHOT HOPMOOAPHUIHOT TITOKCIT Ha (PYHKI[IOHATBHY | CHHTETHYHY aKTUBHICTb
MM TOITOXIOHOT 3aJI03H.
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Ouaexkciii OnekciioBny MoiideHko
(no 80-piuusi 3 THA HaApPOJKEHHH)

Bce paagoCTH XKU3HU — B TBOPUYCCTBC
Bocrtounas myapocTs
Onexcit OnekciiioBndy MoiiOEHKO — BUATHUN
YKpaiHChKHUH yueHH-1aTo(})i310J10T, iM’ 5 AKOTO
LIMPOKO BijJOME€ 3a MeXaMHu Hamoi KpaiHu,
akameMik HAH Vkpainu, 1oKTOp MEIUYHHX
HayK, npodecop, 3aBifyBau BiAAiny 3araibHoOi
Ta MoJieKyJspHoi marodizionorii IncTutyTy
¢izionorii im. O.0.boromonsus HAH VYkpai-
HU, IPE3UACHT HAyKOBOTO TOBApPUCTBA NaTOdi-
3ionoriB Ykpainu, ABivi naypear JepkaBHUX
npemiii Ykpainu B rainys3i HayKH 1 TEXHIiKH,
npemiiit HAH VYkpaiau im. O.O0.boromonbus
ta M.Jl. Crpaxecka — 7 xoBTHs 2011 p. Bix-
3Hayae ciaBeTHUM roBineit: 80 pokiB Big mHSA
HapOJKEHHS Ta 55 pOKiB HaAyKOBO1, HAYKOBO-
opraHi3zaniiHol Ta meaaroriyHoi AisTbHOCTI.
Bxe mepmi Kpoku HayKoOBOi OisIBHOCTI
Ounexkcis OnekciioBuua Oynu moB’s3aHi 3
BUBUYEHHAM MaTOTreHe3y HaWOinbm po3moB-
CIOJPKEHHMX 3aXBOPIOBaHb — MAaTOJIOTI] ceplie-
BO-CyIMHHOI cucTeMu. ¥ 1956 p., npaimrorodn
JikapeM y Bigaini matodiziosorii IncTutyTy
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kiaiHiyHOT Menunuuu iMm. M.J[. CTpaxecka,
Onexciii MoliGeHKO caMOCTIHHO NMPOBOJUTH
HayKOBI JJOCII)KEHHS 3 MpoOJIeM KPOBOOOITY
Majoro koia ta B 1964 p. 3axumae nucepra-
10 Ha 300yTTS HAYKOBOTO CTYINEHS KaHJHU-
Jata MeJIMYHUX Hayk Ha Temy «lemonu-
HaMidHl BIJHOCHHH MIX BEJIHKHUM Ta MaJlUM
KOJIOM KpOBOOOITY NpH rocTpiil aprepianbHii
rimepren3ii». [Moganemnii musax xikaps-
HAYKOBIISI HEPO3PUBHO MOB’si3aHUH 13 [HCTH-
tyToM (izionorii iMm. O.0.boromonsuss HAH
Vkpaiuu, ge 3 1964 p. BiH mpaiioe Ha nocai
CTApHIOT0 HAYKOBOTO CHiBpOOITHHKA, a 3
1974 p. — 04OII0€ BT €KCTIEPUMEHTANbHOT
Kapaiojorii, mo 3roJoM 3a IHINIaTUBOO
I0OBiJISpa OTpUMaB HOBY Ha3By — BiJail
3arajpHOi Ta MOJIEKYJIsIpHOT marodizionorii. Y
1973 p. nig kKepiBHUITBOM akajaeMika M.M.
I'opesa O.0. MoitbeHnko 3axuniae TOKTOPCHKY
JqUcepTalio Ha TeMy «Poib perienTOpHUX 30H
cepus B peryisuii kpoBoooiry». 3 1992 p.
0.0.Moii6eHKO 090110€ HAYKOBE TOBAPHUCTBO
narodizionoriB Ykpainu, BiH € YJIE€HOM paau
MixxHapogHOro ToBapucTBa nmatodizionoris,
qieHOM Mi>KHapOJHOTO TOBapUCTBA 3 BUBYEH-
HS cepus.

0.0. Moiibenko 3poOUB BEJIUKUH BHECOK
y po3BUTOK ¢i3ziosnorii ta matodizionorii
CepIeBO-CYIUHHOT CUCTEMHU Ta iIMyHOTIATOJOT 11
cepusi. 3HaYHUX YCIHiXiB BAAJOCS AOCATTH
BUYCHOMY IIPU BUBUECHHI KapAiOTeHHUX pedeK-
CiB, MaTOTEHE3Y TOCTPOro iHPapKTy MioKapa,
imeMiyHO-penepdy3iiiHOro CUHAPOMY Ta Y
po3poOui HOBUX MeTOAIB ¢apmakoTepamii
3a3HA4YE€HUX MAaTOJOTiYHUX CTaHiB. BaxiuBoro
pucow akanemika MoiibeHKka € yHiKalbHa
34aTHICTh MOEAHYBATH TEOPETUYHI HaJOaHHS
eKcrepuMeHTaIbHOi matodiziosorii 3 3amu-
TaMH KJIiHIYHOT MEJUIUHU. BIUCKYyYUM TpUK-
JaJOM IILOTO € CTBOPEHHS HUM HOBHUX METO/IiB
MOJEJIIOBaHHs rocTpoi imemii Ta penepdysii
cepiisi, po3poOKa Ta BUPOBAKEHHS B KIIIHIYHY
NPakTUKy HOBHX METOJIB Teparii roctporo
iHpapKTy Miokapaa. 30KkpeMa, MiJ KepiBHUII-
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tBoM O.0.MoiibeHka Oy0 CTBOPEHO NEepIINA
B CBiTi BOJOPO3YMHHMM NperapaT KBepLUETHHY —
«KopBiTnH», 110 ycmimHo NpOHIIOB KIiHIYHI
BUIIPOOYBaHHS Ta 3HAHIIOB LIIUPOKE 3aCTOCY-
BaHHS B KapA10JOT14HIN MpaKkTULi AK iHT10iTOP
JINOKCUTEHAa3U Ta aHTHOKCHAAHT. 3HAYHUM
TEOPETUYHUM 3100y TKOM HayKoBoi npaii Onek-
cisg OnexkciiioBu4a OCTaHHIX POKiB € CTBOPEHHS
OpMTiHAIBHOI KOHLENIii €eHAOTeHHUX MEeXaHi3-
MiB Kapaiomporekuii Ta mepeBakxHOro ypa-
KEHHS TaJIbMIBHUX JIAHOK (YHKLIIOHAJIbHHUX
CHCTEM IPHU PO3BHUTKY Pi3HOMaHITHHUX MaTO-
norii. Lli mornsam y3araabHeHi y BEITUKiH KO-
JEeKTUBHIH MoHOTpadii 3a peJakiito akaneMika
Moiibenka «DHIOTeHHBIE MEXaHHU3MBbI Kap-
puonporeknuu». B ninomy O.0.MoitbeHko €
aBTOpoM 6 MoHorpadiii Ta 6nu3bko 450
HaykoBuUX nyOunikauiii. Beauky yBary BiH
NPHUALISE MiATOTOBII HAYKOBUX KaJpiB — MiJ
HOT0 KEepiBHULUTBOM 3aXUIIEHO 5 TOKTOPCHKHUX
ta 30 kaHaUAaTCchkuX auceptami. Ocobnu-
BicTio O.0. MoiibeHka sk KepiBHUKA BEJHU-
KOT'0 HayKOBOTO KOJIEKTHBY € HOTO CIIPaBXHiN
JEMOKpaTH3M, NPOCTOTa, AOCTYNHICTH,
BMiHHS PO3Mi3HATH B MOJIOJOMY HayKOBIIi
Halikpami 3xi6H0cTi. 3 Onekciem Onexciio-
BHYEM MOJKHa IHCKYTyBaTH, 0OrOBOpPIOBATH
Oynb-gaKy TeMy 1, HaBiTh, cuepedatucs. Sk
nucas JI. bnankn: «MoxHa TOCTYIUTHUCS CUITI,
ane Oe33zamepedyHO MiAKOPSAIOTHCS JHUILIE PO-
3ymy». Came y Bigaini akagemika O.0. Moii-
OeHKa maHye arMocdepa CIpaBXHbBOTO Hay-
KOBOT'O MOLIYKY, BiAJAaHOCTI Hayui, 1o0po-
3UYJIIMBOCTI Ta B3a€EMOPO3YyMiHHS.

Ax maykoBens Onexciit OnekciioBUY
BJIaJI0 MOEJHYE OCOOIHMBOCTI ABOX THIIIB
YUEHHUX: YUEHUX-aHaJTITHUKIB, SKi poOIATH
y3araJbHeHHs Ha OCHOB1 OTPUMaHUX HayKOBUX
¢akTiB, 1 BUEHUX-TBOPLIiB, AKi HE TiNbKHU
y3arajJbpHIOIOTH HAayKOBi (akTH, aje W BKa-
3yI0Thb HOBi HalmpsSMKH B Hayli, OXOILIIOIOUYH
JYMKOIO LIy HayKOBY Tajy3b, OLiHIOWOYHN Ii
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JIOCSITHEHHS 1 HEJIOIKH, i1 KIIFOYOBI IpoOIeMu
1 HeBUpilleHi NuTaHHA. Bin yuenuii-noBaTop,
J0JUHA 3 0COONMBO PO3BUHYTHM HOYYTTAM
aKTyaJIbHUX HANpsMKiB HAyKH ChOTOJNEHHS,
TBOPELb OPUTIHATIBHUX KOHIEMLIH Ta eKCIePH-
MEHTAJbHUX IIJAXOIIB, HAa OCHOBI1 SKHX 1
noOyjpoBaHa HayKOBa MipaMmijga JOCSATHEHB
KEpPOBAHOTO HMM KONEKTHBY. Moro Haykose
Kpeno cniB3ByuHe cinoBaMm b.IlactepHaka:

L[CJ'IB TBOpYECTBA — caMOOTAA4a,

A He myMHXa, HE yCIEX...

nu Hazao XXUTb 0e3 caMO3BaHCTBA

Tax KUTH, 4TOOHI B KOHII€ KOHIIOB

Buymuts k cebe 110060B MpocTpaHCTBA,

Yeaprmars Oyaymoro 308!

Axagemik O.0. MoiiOeHKO € BiIOMUM Y
BCHOMY CBiTi BUCHUM-11aTO(]i310JI0TOM 3aBJs-
KM JeCATKaM BUCTYIiB Ha HayKOBUX KOH(e-
peHLifgx i 3’i37ax Ta cUMIIO3iyMax i3 BHKJA-
JEHHSAM pe3yJibTaTiB JOCHiIXEeHb, IO mepe-
BaXHO MAalTh HNPIOPUTETHUH XapakTep.
Bigomo, 1m0 HUHI HayKa € pe3yJIbTaToM poboTH
BEJMKOI KITBKOCTI BUCHUX 1 HAYKOBUX LIKiJI.
Onexkcis OnekciiioBuua, 6€3yMOBHO, MOXHa
BBAXXaTH JiJepOM Yy Tany3i maToJoriunoi
¢i1310J10Ti1 SIK OCHOBHOT'O HANIPSIMKY MEAMYHOT
HayKH, 10 CTBOpPIOE ii MiHUH QyHIaMEHT.
HayxoBy IisUIbHICTB IOBUIAP YCIIIIHO HOEAHYE
3 HayKOBO-OpPTaHi3amiiiHO Ta CYCHIIIBHOI
poboTol0, Kepyroun YKpaiHCBKHM TOBapuCT-
BOoM mnartodizionoris (3 1992 p.), Gepyun
yuyactb y pobdori BAK CPCP (1983-1988),
BAK Vkpainu (1995-1997), xomirtery 3
NpUCYIXEHHS AEPXKAaBHUX NpeMiid YkpaiHu, €
yneHoM Oropo Biaginenus HAH VYkpainu,
WICHOM peAaKiiHUX KOJIETiH HU3KH METUIHIX
KypHalliB. 3 HATOJU I0BiJIEI0 KOJEKTUB [HCTH-
TyTy ¢izionorii im. O.0.boromonsus HAH
VYkpainu BiTae Onekcis OnexciioBuya i 0axae
MIIIHOTO 3J0pOB’Sl Ta MOBTHX POKIB IJIiTHOL
TBOPYOT HAYKOBOI mpai.

Koneeu,cnispobimuuxu, yuHi.
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Pubdanbuenko Bonogumup KopHiiioBuu
(Ha gecTh 70-piydsi 3 AHS HAPOAKEHHS)

I[I’saToro BepecHs 2011 p. BunoBHunocsa 70
POKiB TallaHOBUTOMY BUECHOMY, 3aCIYKEHOMY
JislueBl HAyKM 1 TeXHIKM YKpaiHH, JOKTODPY
OiosoriyHux HayK, npodecopoi PubanpueHky
Bonogumupy KopriitoBuuy. Hapoaguscs BiH B
cesstHehbKil poauni y llleBuenkoBomy kpai. ¥
CYBOpPi MOBOEHHI POKH BiJIMiHHO 3aKiHYHUB
KaiiTaHiBCbKy ceMuUpiuHy IIKONY, Haii — 3
Bi/I3HAaKOI0 3BEHUTOPOACHKUHI CiIBCHKOTOC-
nogapchbkuil TexHikym iy 1961 p. Bctynus g0
Oionmoriunoro ¢akyinsretry KuiBcbkoro mep-
xaBHOTo yHiBepcutery im. T.I. LlleBuenka.
1964 p. BiH AK Kpamuil CTyAeHT (CTUIEHMIsA
iMm. O.0. Boromonbis) OyB mepeBeleHUN 3
kadenpu Oioximii i 6iodizuku KuiBcbkoro
yHiBepcuTeTy Ha Kadeapy 6iodizuku MockoB-
CBKOTO JiepkaBHOTro yHiBepcurery iMm. M.B.Jlo-
MOHOCOBa JJsl MPOAOBXKEHHS HaBYaHHA 31
crnenianpHoCcTi Oiogizuka. 31 CTYAEHTCHKUX
POKIB 3aXOIJIIOBaBCS HAyKOBHUMH JOCIHIiJ-
KEHHAMH MiJ KEpPiBHUITBOM aKaJEeMiKiB
B.A. Beminepa i IL.I. boraua (Kuis) ta C.€. Ce-
Bepina i O.C. Cnipua (Mocksa). [lepma po-
6ota «Yu icCHYIOTH aHTHKOIOHHU?» OMyOIiKO-
BaHay 1964 p.

[To 3akiHYEHHI 3 BiJI3HAKOI YHIBEPCUTETY
y 1966 p. — mepmuii numiom 6iodizuka B
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Vkpaini — B.K. PuGansuenko o0iifHsAB mocany
acucteHTa KuiBcbkoro yHiBepcuTeTy, ne i
npoiinuia Horo HayKoBa i mexaroriyHa kap’epa
BiJ acucTeHTa A0 mpodecopa i JekaHa
¢axynprery. 3 1966 p. i 10 CbOrOHI BiH UUTaE
JeKkuii i MpoOBOAUTH NPAaKTUUYHI 3aHATTS Ha
OionoriuHoMy (aKynbTeTi, AKUM NPUTAMaHH1
OPUTiHAJIBHICTB, 0AraTOrpaHHICTD 1 cCyyacHUH
piBEeHB AOCATHEHb MeMOpaHoJorii i ¢i3uko-
ximiunoi Gionorii. Moro HaBuyanpHa i HaB-
YaJbHO-METOANYHA POOOTA 3HAXOAATH CXBAJIb-
Hi BIATYKH cepela CTYAEHTIB 1 HayKoBLiB. Y
1972-1974 pp. — 3aCTyIHUK JIeKaHa, a B 1978—
1979 pp. — nekaH 6ionoriuHOTO (QaKyIBTETY.
3 1985 p. Bin mpodecop Oiomoriunoro ¢axynb-
TeTy, IPOBiJHUH 1 TOJIOBHUI HAyKOBUI CIIIBPO-
O0iTHUK, 3aBigyBad naboparopii memOpa-
HOJOTii (Temep — HayKOBO-AOCHiITHUH CEKTOP
«MemOpaHonorii i quTonorii») Ta HayKOBHH
kepiBHUK MixkdakynbpreTcbkoi HJJI «biono-
riuHo aKTUBHI pedoBuHM» KuiBcrkoro Hamio-
HaJapHOTO yHiBepcurtery iMm. Tapaca Illes-
yenka. 3 1994 mo 2007 p. — 3aBigyBau kKa-
¢denpu meanuHoi 6i070TiT MeAMYHOTO YHiBEp-
curety (3a cymicauursom). Y 1970 p. 3axuc-
THB KaHJUJIATChKY AUCEPTALilo 3a cuemiaib-
HicTI0O Oiodi3zuka, a y 1988 — mokTopchKy
MHUCEpPTAIi0 33 CIEHiabHOCTIMH 0ioXiMis 1
¢i3ionorig TIOANHYU 1 TBAPUH.

IIpodecop Pubanvuenko B.K. — tamano-
BUTHH BUKJIaJay 1 OMH 3 MIPOBIAHUX B YKpaiHi
1 32 KOpIOHOM y4YeHUX-0i0JOTiB B ranysi
meMmOpanoiiorii 1 ¢izuko-ximignoi Oiomorii.
Huwm i mig #oro KepiBHHITBOM OJEPKAHO
NpiOpUTETHI pe3ylNbTaTu MO0 QyHIaMeH-
TanpHUX AochigxeHb AT®a3Hux i TpaHc-
MOPTHUX BJIACTUBOCTEH KIITUHHUX MeMOpaH
rmafeHbKUX M 531B TOHKOTO KHIIEYHHUKA.
Buuena perynsuis Ca*’-Hacocy mia3ma-
tnuHuXx MemOpaH (IIM) rmameHbKoM’30BHX
KIITUH KaJbMOJIYIiHOM i OKCHTOLHMHOM,
3aIpONOHOBAHUN HOBUM MapKepHHH GpepMeHT
OKCHUTONMH-uyTIHBa, Mg?'-3anexna, Ca*'-
aktuBHa AT®a3a. Po3poOnenunii cnocid
iMmanTanii gparmentis [IM y mryuni minigHi
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o6imapu (BJIM) i Bmepme pekoHcTpyHoBaHa
KallieBa i KaJbl[i€eBa MPOBiAHOCTI. BcTaHOB-
JIeHa eJeKTPOTeHHICTh 1 3BOPOTHICTh HATPi-
KajelieBoro oOMiHy. Bnepme mokaszaHa mo-
BEepXHEBa aKTHBHICTh OsokaTopa Ca?’-Hacoca
OKCUTOLMHOM, YTBOPEHHSI TOPMOHOM IOTEH-
Hian3ajiexXHUX 10HHUX KaHaiiB 1k y BJIM, tak
1y QyHKIiOHaJIBHO AaKTHBHOMY KOMILIEKCI
«IIM-BJIM». 3anponoHoBaHa rimore3a 3B’s-
3yBaHHs okcutouuny 3 [IM (ctarTs omy0i-
koBana B JJAH CCCP 3a pekoMeHIali€emo
I1.I'KocTioKa): MOJeKyJia TOPMOHY, B3aEMO-
nirounm 3 nminigamu [IM, HaOyBae equHOi
dizionoriuno akTuBHOI KoHpopmanii. Homy i
Horo HayKoBi# mkoii 3 MemOpaHonorii Hane-
XKaTh BiIKpHUTTA Oe3peuentopHoOi XiMiuHOI
MIXKIITUHHOT CUTHaNi3amii i CTBOpEeHHS
cydacHOi MoOJesi MOJEKyJspHoi opraHizamii
KJIITHHHUX MeMOpaH.

TBopuunit nopo6ok Pubansuenka B.K. —
noHaja 550 HayKOBUX 1 HaBYaJIbHUX IMpalb
(omHOOCiIOHUX 1y cmiBaBTOPCTBI). Cepen aKkux
TPU MiAPYYHHUKH, YOTUPH MoHOTpadii, 12
MaTeHTiB 1 aBTOPCHKUX CBIAOLTB Ha BUHAXOIU
Ta 15 HaBuanpHUX MociOHUKIB 3 rpudom MOH
VYkpainu, 3a siki BueHa paxa KuiBcbkoro
yHiBepcuteTy y 2008 p. npucyauna iomy mpe-
Mmito iMm. Tapaca LleBuenka. Okpemi 3 HaB-
JalbHUX NMOCiOHUKIB («buoxumuueckas
kuHeTuka», «CTpyktypa u QpyHKIuu mMeMO-
pan», «Pu3noI0rus 1 ONOXUMHUS MUIIEBAPECHUS
JKUBOTHBIX U YEJIOBEKa») BUKOPUCTOBYIOTHCS
1y HaBYaJIBHUX MpOIecax YHIBEPCUTETIB KpaiH
CHJ, 30kpemMa y MOCKOBCBKOMY yHiBEpCHUTE-
Ti iMm. M.B. JloMoHOCOBa, BUITYCKHUKOM SIKOTO
1 € caMm aBTOD.

3nauynuil BHecok B.K. Pubanpuenka B
MiATOTOBII Ta aTecTamii HayKOBO-TEaaro-
rivHuX KajpiB Bumoi kBamidikanii. [1ig fioro
HayKOBUM KEPiBHUIITBOM YCIIIIIHO 3aXUIIEHO
26 KaHAUIATCHKUX 1 3 JOKTOPCHKI qucepTarlii,
Brepuie B YKpaiHi CTBOPUB 1 TpUBaJIHi dac
OYOJIIOBAB CIIELPaly 3 3aXUCTY JOKTOPCHKHUX
NHUCEepTaliil 3 MHUTONOTII, € YIEHOM KiJBKOX
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crenpaja, 6epe ygacts B opranizaiii i po6orTi
pecnyOiiKaHCBKUX 1 MI)KHApOJHUX HAYKOBHX
cuMIO03iyMiB, KoH(pepeHuii 1 3’131iB Giodi-
3MYHOTr0, 010XiIMIYHOT0, TOKCHUKOJOTIYHOTO 1
¢izionoriynoro ToBapucts Ykpainu. IIpors-
romM 0araTbOX POKiB BiH — 4JIEH peAKOJIETii
KiJTbKOX HayKOBHMX YaCOMHUCIB i TOJIOBHUM
penaktopom ¢axosoro BuaaHHs «IIpoOnemu
€KOJIOT1YHOI Ta MEANYHOI TeHETHKH 1 KI1HIUYHOT
IMYHOJIOT11», iK€ BUAAETHCA cibHO KuiBch-
KUM HalliOHAJbHUM yHiBepcuTeToM iM. Tapaca
[leBuenka i JlyraHchbKUM AepKaBHUM MeAUY-
HHUM YHIBEpCHUTETOM.

Bucoka ninecnpsMOBaHiCTh 1 BOJIS, IPUH-
UUMNoBicTh 1 mpodecionanizm, gobpomno-
PAAHICTE 1 AOOPO3UUIHBICTD, @ TAKOXK BUCOKE
NOYyTTS TyMOpy (HIPOTATOM KOPOTKOTO Iie-
PiOJy HAIIOT'O «TBEPE30r0» KUTTA CaM BUITyC-
KaB CTiHTa3eTy « AJIKOTOJbACTiApOreHasay) y
CIIJIKyBaHHI 3 KOJieraMu, CTyAeHTaMu 1 3
y4uHsIMHU 3100ynu Bononumupy PubanpueHky
3aclyXEHHUH aBTOPUTET Yy HAYKOBI1H CHIIBHOTI
Ykpainu Ta cBiti. oro oco6uctuii BHECOK y
HayKy CIpUAB PO3BUTKY 0ioximii i Oiodizuku
MeMmOpaH kinusg XX — mouatky XXI cropiy.

Bu3HaHHSIM BaroMux pe3yJabTaTiB HayKOBOT
i megaroriuHoi gisimpHOCTI mpodecopa Pu-
O0anpuenka B.K. € mocrarHiii iHZEKC THUTY-
BaHHS HOTO mpaub, wieHcTBO B International
Academy of Cardiovascular Sciences ta The
New York Academy of Sciences, npu3HayeHHA
BYCHUM CEKpeTapeM, 3aCTYIIHUKOM TOJOBH i
rOJIOBOIO €KCIEPTHOI pagy 3 010J0T1YHUX HAYK
Bumoi arecranilinoi komicii Ykpainu, Haro-
POAXEHHA TpbOMa MeJalsMH i MOYECHUM
3BaHHAM «3aciy>KeHUH 14 HAyKU 1 TEXHIKH
Ykpainm».

Xait 310poB’s, pagicTh 1 1OCTAaTOK

CHILTIOTHCS HEMOB BHIITHEBUH I[BIT,

Xai Mantoe noius 3 OyJHIB CBITO

I napye Bam Oararto mit!

Konezu, cnigpobimnuxu ma yumi
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KOpiii IlerpoBuy JlumMmaHncbku#
(no 80-piuus 3 AHS HAPOAKEHHS)

Opiit IlerpoBuy JIMMaHChKUN HApOIMBCS B
M.CrappomnoJi 19 nucromama 1930 p. Y 1954 p.
3akiHuuB HaBuyaHHS y CTaBpOMOJBCHKOMY
MEIUYHOMY IHCTHTYTIi, MIiCAS YOT0 YOTHDPHU
pPOKH TpanioBaB JlikapeM, ajie MOTIT 0
JOCJII THUIILKOT pOOOTH MPHUBIB HOTo B IHCTUTYT
¢izionorii iMm.0.0.boromonbiss AH YPCP, ne
y 1958 p. Bin OyB 3apaxoBaHHH 0 acmipaH-
TYpH y Biaaia 3araibHol (izionorii HepBOBOI
cuctemu npodecopa Ilmatrona 'puroposuua
Kocrtoka. Ouwontosanuit II.I'KocTtrokom
KOJIEKTHB HayKoBI(iB OyB nmepumum B YPCP, ne
pO3pOOIISIHCS, CTBOPIOBAIUCS Ta 3aCTOCO-
BYBaJIMCS HOBI METOH JIOCIIIKCHHS HEHPOHIB
CIIMHHOTO MO3KY Ta CTOBOYPOBHUX CTPYKTYp 32
JIOTIOMOT O MiKpOeJIeKTpoaHOT TexHiKku. [Tifg
yac poOOTH HaJ KaHJUaTChKOIO IUCEPTAIi€I0
«DyHKIIMOHATbHBIE 0COOCHHOCTH OT/ENIbHBIX
HEWPOHOB PETUKYJISIPHON (OPMALIMK» PO3KPUB-
cs ocobucThit xucT JIMMaHCHKOTO JI0 camoc-
TiiHOT HaykoBOi poOotu. Ilicast ycmimmHOro
3aXUCTy KaHaujaaTrcbkoi aucepramnii (1962)
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10.I1.JlumaHCchbKUH TPOTATOM 0araThbox poKiB
MOCJIIIXKYBaB CHHANTHYHY OpraHi3aiimo Ta
3B’SA3KM HEHPOHIB CTOBOYPOBHUX saep Tpiid-
JaCcTOTO, JHMIEBOTO, JOJATKOBOTO 1 Imixg’ -
3MKOBOT'O HEPBiB. Pe3ynbTaTu IUX HOCTIIKEHD
yBIHIIIKM y HOTro JHOKTOPCHKY JUCEPTAIii0
«CTpyKTypa U QYHKIIUH TPOUHHYHOTO HEPBAY,
SKy BiH 3axucTuB y 1972 p. Marepianu miei
byHIaMEHTalbHOI Ipalli YBIHIIIN 10 nepiiol
monorpadii FO.I1.Jlumancskoro «CTpykTypa
1 QYHKIIUU CUCTEMbI TPOWHUYHOT'0 HEPBaAY, IO
Oyna HangpykoBaHa y 1976 p.

3 1972 mo 1979 p. KOpiii I[letpoBuu
00ifiMaB mocaay BUCHOTO cekpeTtaps IHcTH-
TyTy. Mloro tamaHt sk opramizaTopa HayKH
PO3KPHUBCS MOBHOIO MIpOIO Ha IOcasi 3aCTyII-
HUKa nupekTopa (1968) 3 HaykoBOi YacTHHHU
IacTuTyTy Qizionorii im.0.0.boromonsis AH
YPCP.

V¥ ui poxu FOpiii [TerpoBuy OpaB aKTUBHY
y4acTh y CTBOPEHHI Ta po3po0Ii KOMILIEKCY
anapaTypu s eJIeKTPoQi3i0J0TiYHUX JOCTiI-
*eHb. Y 1976 p. BiH pa3om 3 Ipymnor0 HayKo-
BUX CHIBpOOITHHKIB ojaepxkaB JepxkaBHY
MpeMito y rajny3i HayKH 1 TeXHikH Ykpainu. Y
1988 p. IO.I1. JlumaHChKUI OTpUMAB 3BAHHS
npodecopa. 3 1979 p. BiH 040JI0€ BiAdind
¢dizionorii croBOypa mMo3ky. IIpomoBxeHHs
JMOCIIKEHb CHHAIITUYHOT opraHi3aiii i pyHK-
i PI3HUX MO3KOBHX CTPYKTYp 3Tr0oJ0M
3aBEPIINIIOCS Y3araJlbHEHHIM 1 HATUCAHHSAM
MoHorpadii «Pediekchl cTBOJA TOJOBHOTO
Mo3Tay, 3a Aky y 1987 p. FO.Il.JIumanacrkomy
Oys1o npucymkero npemito iM.0.0.boroMmosb-
na AH VYPCP.

V miih monorpadii HO.I1.JlumaHcbKHi
3po0OUB IMTMOOKHUM aHaIi3 He TiAbKH BIACHHX
eKCTIIEpUMEHTAIIbHUX JIOCHTIJ)KEHh CTOCOBHO
GyHKIIOHAJIBbHOI OpraHi3amii pi3HUX THUIIIB
HEHPOHIB PETUKYJIAPHOT popmallii, a Takox
y3arajbHHUB JaHl BYUCHUX 0ararb0x HayKOBHUX
LHEHTPIB IHMHUX KpaiH CBITY, SKi BHUBYAIH
¢$i31010T110 YepEeNHO-MO3KOBUX HepBiB. [ls
npans gajxa HoMy 3MOTY 3pO3YMITH POJIb
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HEHUPOHHUX sAep cTOBOYpa MO3KY, 110 OepyTh
y4acTh Y 3aXHCHHUX, IPUCTOCYBAIBHHUX 1 pe-
TYJSTOPHUX QYHKLIAX CUCTEMHU TPiAdacToro
HepBa.

I0.I1. JIumMaHCBKHIl € BUAATHUM yYE€HUM
y rany3si Helipodizionorii. OCHOBHI HAPAMKH
HOTO HayKOBOI AiAJBHOCTI: BUBUYEHHS QyHKI10-
HaJbHOI opraHizauii peTukynsapHoi ¢popmamii Ta
A/1ep YepenHO-MO3KOBUX HEpBiB; (iziomoris
0o 1 3HeOONIOBaHHS; PO3pOOKa METOMiB
YyCYHEHHS OO0JNI0 y JIOJAWHU; JOCIIiJIXKECHHSI
AHAJBTeTUYHUX BJIACTUBOCTEH HaaclaOKux
eNEKTPOMAarHiTHUX MoJdiB. BiH BuUsIBUB i
BHBYMB HU3KY BaXXJIHMBHX BIAaCTHBOCTEH
¢byHkuioHanbHOi opranizanii HepoHHUX
CTPYKTYp cTOBOypa MO3KY, a TAaKOX CHHAIl-
THYHI NPOLECH B pETUKYISAPHIii Gpopmarrii.

VY kHm31 «Duznonorus 6omn» (1986) FO.I1. Jlu-
MaHCBKUM OyJia 3alpOoNOHOBaHa rinore3a mnpo
0inb siIK OaraTomporpamMHy MoOCHiJOBHY peak-
i0 opraHizMy. 3a i€l rinoTe3or mepiia
nporpaMa — me BiAYYTTS, IIO Bigirpa€e poib
nonepe)KyBajlbHOI0 CUTHAY; Apyra mpor-
pama — me eMmoIllifiHa BIANOBiAbh 3araiabHOI
3axucHoi peakuii opraniamy, a TpeTs —
BimoOpaxae eMOUiHYy BIANOBIAb 3aralibHUX
3aXHCHUX peaklild, cIpsSIMOBaHUX HAa CTBO-
PEHHS YMOB, SKi COPHUAIOTH 3arOIOBaHHIO
MOUIKOJKEHbD.

Ha ocHOBi gocnimHHIBKOTO MaTepiany,
orpumanoro lO.Il.JlumancbkuM Ta Horo
CriBpoOiTHMKaMU, a TAKOXK 0OaraTbox eKcIe-
PUMEHTAIbHUX JAHUX PI3HUX HAYKOBUX KOJIEK-
TUBIB CBiTy, ¥ 1987 p. HUM Oyna chopmy-
JOBaHA OpPUTiHAJIBHA HOBA KOHIIEMIIis, 38 SIKOTO
BC1 HEHPOHHI CTPYKTypH CTOBOypa MO3KY
MOXYTh OyTH 00’e€mHaHi y Tpu MoppodyHK-
nioHanpHi cucteMu (pediaeKTOpHY, iHTer-
paTUBHY 1 HEHPOPETryJIsATOPHY), a TaKOX
MOKa3aHO MEXaHi3M IXHbOI B3aeMoJii i poJib
KOKHO1 3 HUX y pOOOTi TOJIOBHOTO Ta CIUHHOT'O
MO3KYy. 3a Ii€0 KOHIIEMI[i€ y4acTb Mopdo-
(GyHKIIOHATBHUX CHUCTEM CTOBOypa MO3KY B
3a0e3neyenHi BaXXIUBUX QYHKIIH opraHizmMy
IPYHTYETBHCS Ha 3JaTHOCT1 HOTOIHTETPaTUBHOL
cucremMu 00’ €IHYBaTH OKpeMi mpocTi pediiek-
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CH y CKIaaHi pedIeKTOpHI akTH, KEpOoBaHi
HEHUPOPErylIsITOpHUMHU cucTemMaMmu. L{s mos-
HICTIO OpUTiHAJIbHA KOHIIETI[is Ja€ 3MOTY I10-
HOBOMY 0aunTh QyHKIIT CKJIaJOBUX €JIEMEHTIB
1 IisIAbHICTD OKpEeMHUX pe(]IeKTOpHUX AYT,
LHUISIXW 1 MEXaHi3MHU iX 00’ €IHAHHS y MPOCTI
pedraexcu ta ckiaagHi pedNEeKTOPHI aKTH,
3aco0u peryjaloBaHHSI OKPEMHX HapaMeTpiB
peduiekciB y BINMOBITHUX KOHKPETHUX YMOBaX
iCHYBaHHSI OpTaHi3My, POJb PETUKYIAPHOI
¢dbopmarii, a TaKOK HEHPOPETYISITOPHUX aAMIHO-
1 menTuAepriyHuX CHUCTEM y KepyBaHHI
(GYHKIISIMU MO3KY.

Y 1990 p. FO.I1.JIumancekum Oyrna 3anpo-
MOHOBAHA TiNoTe3a Mpo T€, LI0 TOYKHU aKy-
MYHKTYPH € PELENTOPaMHU €JIEKTPOMarHiTHUX
MOJIiB, SIKi HAJIEXKATh 1O 0COOJIMBOI CEHCOPHOI
CHUCTEMH, SIKYy BiH Ha3BaB CUCTEMOIO «EKOLE-
THUBHOI 4yTiauBocTi». Ha nymky aBTOpa, Ui
cucTeMa siBjisie o000 ocobnuBuil adepeHT-
HUH BXiJ, 4epe3 KU OpraHi3M MOCTIHHO
KOHTPOJIIOE SIKICH1 1 KiJIbKiCHI MOKa3HUKH
($axTOpiB 30BHIMHBOTO CEPEeAOBHINA (EIEKT-
POMAarHiTHi moJisi KOCMOCY, MarHiTHe moJe
3emuti, MmeTeoakTopu), sAKi y pa3i 3HaYHHX
BIAXUJIEHb MOXYTh 3MIHIOBATH JiSJIBbHICTH
XKUTTEBO BAXKJIMBHUX (PYHKIIOHATBHUX CHCTEM
opranizmy. Lsg indopmanis iHTerpyeThCs B
MO3KY 3 aHaJoOTi4YHOK iHdopMmaliew, 110
HaJXOAUTH BiJ BHYTPIIIHIX OPTaHiB uyepes
CHCTEMY BiCIEPOCEHCOPHOI YyTIHMBOCTI, i
BUKOPHUCTOBYETHCS MO3KOM AJS 3aMyCKy
aJalTUBHUX MEXaHi3MiB, CHPSIMOBaHUX Ha
nocnabneHHs abo MOBHY KOMIIEHCALil0 Hera-
THBHUX 3MiH y QYHKIIOHAJIBHUX CHCTEMaXx
Oprasizmy.

VY 2004 p. npodecopom [O.I1.JlumanchkuM
y cniBaBTopcTBi 3 akagemikom YAH H.l.Koi-
OyHOM 3ampomnoHoBaHa iH(GOpMaliiHO-XBU-
JIb0Ba rimores3a 00JNI0, 3Ti1AHO 3 SIKOIO B
OpTaHi3Mi iCHY€E JIBi CHCTEMHU pelenIlii HOIU-
LEeNTUBHUX CTUMYIIB. Ilepiia HaneXuTh Hep-
BOBili Ta €HJOKPHUHHIN cucteMaM, mo ¢op-
MyIoTb OonbOBi peakiii, a npyra 3nxiic-
HIOETHCS Yepe3 «OKUBUU MAaTPUKC» — €JUHY
CHCTEMY CHOJYYHOI TKAaHWHHU, IIO 3B SA3YyE€
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30BHILIHE CEPENOBUIIE YePE3 TOUYKHU aKyIyH-
KTYPH 3 MUKKJIITHHHUM IPOCTOPOM, a TaKOX
3 BHYTPIIIHBOKIITHHHUMHU CTPYKTypaMu
KokHOT KiiTuHU. [Ipn 1bOMY «KHBUH Mat-
PUKC» BUKOHYE «iHPOpMaLiiHE» KepyBaHHS
¢i31070TIYHMMH MIpOLIECAaMHU B OpraHi3Mi Ta
peryiioe ejleKTPOMAarHiTHI MOKa3HUKHU Opra-
HI3MYy — «EJIEKTPOMArHiTHUH TOMEO0CTas3».

B ocranne pecaTtupivus y Binngini ¢iszio-
norii ctoBOypa MO3Ky MiJ KepiBHHUITBOM
npodecopa F.I1. JlumaHchKoro B CriBIpati 3
npodecopom C.O. 'ynapom npoBOIsATHCH
MOCIIiIXKEHHS MEXaHI3MiB TpPUTHIYEHHS
COMaTHYHOTO Ta BicuepaiabHOTO 00N 3
JIOTIOMOTOI0 aKTHUBAIli eHIOTCHHHUX (OMmioij-
epriunoi, cepoTtoHinepriunoi Ta NO-cun-
Ta3Hoi) nmpoTubonboBUX cucTeM. JJoBeneHo,
IO CYTTEBY POJb B aHaJIbre3ii, BUKJIMKAHOT
Ji€10 HU3bKOIHTEHCUBHUX €JIEKTPOMArHiTHUX
MOJIiB ONTHYHOTO i MIKpOXBHUJIBOBOTO Jiama-
30HY, BiAirparTh HEHPOHU omioigepriunoi Ta
CEpOTOHIHEPTIYHOI CHCTEM CTOBOYypa IrojoB-
HOTO MO3Ky. TakoX BUBYEHO pOJIb LUX
NpoTHOOJIBOBUX CUCTEM Y IPUTHIUEHH] coMa-
THYHOTO 1 BicuepaiabHOTo 00JII0 Y TBapHUH, AKi
3HAXOJUJIHUCH Y CTaHI CTpecy, a TaKoX Yy
TBapUH 3 MOPYUIEHHSIMH T€HOTHITY.

OnHouacHO OyJI0 OTPUMAaHO HOBI1 €KCIIEpH-
MEHTaJbHI JOKa3W TOTO, IO TOYKU aKy-
NYHKTYPHU 3JaTHI CIPUIIMATH €HEPTilo eNeKT-
poMarHiTHuX moxiB i TpancopmyBaTtu ii B
CKJIaJIHI peIEKTOPHI POIIECH, CIPSIMOBaHi Ha
NIATPUMKY cTabiNbHOCTI QYHKIIN opraHizmy.
L1i#f mpo6aeMi MpUCBIYEHO IPYHTOBHHUH OIS
«HayuHble OCHOBBI aKymyHKTYpPBI», HaIpy-
koBaHui y 2007 p.

[Topyu 3 pyHOaMeHTanbHUMHU Teope-
TUYHUMHU Ta €KCIEPUMEHTAIbHUMH JOCIiA-
xkeHHsmMu npodecop O.Il.Jlumancekuii y
CIIIBaBTOPCTBI1 3aNPONOHYBAaB MPUHIUI KOMII-

ISSN 0201-8489  ®izion. acypu., 2011, T. 57, Ne 5

JIEKCHOTO JIIKyBaHHS OOJLOBUX CHHAPOMIB
ocTeoxoHpo3y xpeOrta nmronuHu (1988 p.);
PO3pOOUB MPAaKTHUUHI NOCIOHUKY [JIs1 TiKYBaHHS
pi3HOMaHITHHUX OOJBOBUX CUHAPOMIB OMIOPHO-
PYXOBOT'O amapary JIOJHHHU 32 JOMOMOTOI0
01710T0 Ta KOJHOPOBOTO MOJSPU30BAHOTO
ceitia (2004, 2006, 2011), a Takox HaIMCcaB
MOHOTpadito Mpo 3aCTOCYBaHHS B IPAKTUUIHIN
MEIHMIUH]I NOCTIMHMX MaAr"HiTHHX IOJIiB
(2006 p.). Pesynpraru fioro mocnigxeHb
MaloTh BHUHSITKOBE 3HAYCHHS HE TIIBKH IS
TEOPETUUYHOI, aje i MPaKTUYHOI MEAULHHU i
¢izionorii.

Barato pokis 1O.I1.JlumaHchKHit € mpode-
copoM KuHIBCHKOTO HamioHAJIBHOTO YHiBEp-
curety im. T.I.IlleBuenka i HamionansHOTO
TeXHIYHOTO yHiBepcuTeTry YKpainum « Kuis-
CbKUU MOJITEeXHIYHUH 1HCTUTYT», € YUTAE
nekiii 3 anaromii Ta ¢i3ionorii TOAUHU.
Crynentu KuiBchkoro HalioHaJIbHOTO YHiBEp-
CHUTETY BHKOHYIOTH KypCOBI Ta IUIJIOMHI
po6oTH y Bigaini, sxum nonana 30 pokiB kepye
0. II.Jlumancpkuii. Ilig fioro HayKOBHUM
KEPIBHULTBOM MiATOTOBJIEHO Ta YCHILIHO
3axuimeHo 10 KaHAUIATChKUX AUCEPTaIiil.
[Ipodecop IO.I1.JIumaHCchKkUH € aBTOpOM 285
HAyKOBHX Ipallb, cepell sKux — 16 MoHOorpadii.
Pesynpratu fioro nocuigKeHs yBiHIIIN y ABa
PO3IiIM MiAPYYHHUKIB 3 HeHpodizionorii.

IIpodecop HO.I1.JlumaHChKUII € YIeHOM
MixxHapoaHoi opraHi3aiii 3 BABYEHHS MO3KY,
Mixnaponuoi i YkpaiHcbkoi acomiamii 3
MOCHIJPKEHHSL OO0JII0, YICHOM peaakiiiHol
KoJsierii MikHapoxHoro xypHany “Helipo-
¢usunonorus /Neurophiziology”. 3a Benukuit
0coOMCTUH BHECOK Y PO3BUTOK (¢i3ionorigHoi
HayKH Ta MiJrOTOBKY BHCOKOKBaJi(hiKOBAaHHX
HayKOBHX KaJpiB 10TO HATOPOIKEHO OPJACHOM
Tpynosoro Kpacuoro 3uamenu (1984) ra
rpamoror0 BepxoBHoi paau Ykpainu (2004).

Koneeu, cnigpobimnuxu, yuui.
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