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Cywkos C.A., MNawkos A.A., Kucnnesa H./., Conogkosa N.B.,
JopoweHko A.C., XoTeTtoBckad XX.B., Jlasyko C.C.

ocyfapCTBEeHHbIA MeAULUUHCKUIA yHUBEpCUTeT, I. BUuTe6eK

In the period from 1999 -2003yrs the investigation on determination of
stable products concentration of NO monoxide degradation ( NO2NO03 ),
circulating endothelial cells (CEC) in the different pathological processes and
their interrelationship with the lipid peroxidation activity have been conducted .

1. The methods of determination of nitrate nitritis in biological fluids
have been modifying. Concentration of stable products of NO monoxide
degradation in blood plasma is determined in the manner of Griss. Conversion
of nitrates in nitritis is performed by mean of zinc power treated by ammoniac
complex of copper sulphate which is added to tube with plasma. The number
of endotheliocytes and their carcasses circulating in blood has been
determined in the manner of Hladovic et al.

The concentration NO2N 03 in blood plasma of donors is 23,2+1,2mkM/I
(n=41), and the number of CEC -67,2+ 2,8kl/100mKkl

2. As a results of study the local concentration NO2N 03, the of CEC and
activation products of lipid peroxidation may be considered as the additional
criteria of the severity degree of venous failure and it reflexes firstly the degree
of inflammatory activity and injured lay of venous wall.

3. The concentration of NO degradation products in blood and urine
plasma in women with acute and chronic salpingo -oophoritis has been
studied. It is established that (l)in the acute stage of disease NO-producing
function of endothelium is increasing in the processes of diseases and has
tendency to the normalization on the final stage of recovery; (2) in patients with
chronic course NO concentration in uterine and blood plasma stays reduced in
comparison with analogous values in normal women and in patients with acute
salpingo -oophoritis independed on the prolongation of course of disease. This
is created the conditions for vascular tone increasing.

4. Within the first three days of disease the changes of hemodynamics has
occurred in the development of which NO hyperproduction plays the important
role . This is confirmed by the increasing level of degradation products of
mentioned substance. The hemodynamics changes in patients with shigellosis
are depended pathogenetically on the other mechanism action because the
increasing of concentration has not marked in blood plasma in comparison with
NO2NO03 concentration in blood of donors. The processes of free radicals
acidifying in patients with severe gastrointestinal form of salmonellosis have
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been activated on the third day of disease and in the severe colitis form of
shigellosis have some slight changes from those in control group.

5. In stroke and in other critical conditions the increasing of NO synthesis
is caused by the products of leukocyte activation : cytokines, free oxygen
radicals, proteases, etc. and by stimulation of alpha- adrenenergetic receptors of
endothelium. So, the changes of concentration of NO degradation products,
reflexing its synthesis in the human endothelium of vascular tone may be useful
for analysis of clinical course of stroke.

6. The determination of CEC and NO monoxide degradation products in
pregnant women with non-complicated and complicated by gestosis has been
conducted. In patients with gestosis the reduction of concentration of NO
degradation products and CEC number increasing have been occurred. This
reduction is depends on the degree of gestosis severity.

NO-producing function of endothelium and other cells have the marked
dynamic changes and may be used as a marker, characterizing the expression of
inflammatory let to prognose the hemodynamic changes and optimize the
treatment tactic of pelvic inflammatory diseases, in acute and chronic forms,
septic shock, chronic venous failure, acute changes of cerebral circulation and in
gestosis.

JHpOTeNnNanbHble KMETKU COCY[OB PEryIMpPYyT MECTHble MpOLEecchl
remMoctasa, nponudepaynm, MATpaLMn KNeToK KpOBM B COCYAMUCTYIO CTEHKY,
maccaxa pacTBOPOB U MaKpOMOJIEKY/ B TKaHW W, HaKOHel, COCYAUCTHIi
TOHYC.

B pasBuTUM Haubonee 4acTo BCTPEYANLMXCS CepAeYHO-COCYAMCThIX
3aboneBaHuii, TaKMX KakK aTepoCKnepo3, apTepuanbHas T[UMNEPTOHUS,
KNIOUEBOE  3HAUYEHUEe TMPUHAANEXUT W3MEHEHUsIM, MPOUCXOAALUM B
cocyaucToii  cTeHke. CpeAuM  HOBbIX  HanpaBfieHWA  PYHKLUOHANbHOI
LUArHOCTUKMW, KOTOPble HAaYMHAKT WCNOMb30BAaTbCA ANS OLEHKM COCTOSHUSA
CepAeyYHO-COCYAUCTON cucTeMbl, CnefyeT  Ha3BaTb W MEeTOAbl OLEHKM
COCTOSIHUS PErynsunMm COCYAWCTOr0 TOHYCa, KOTOPble TECHO CBSI3aHbl C
OLUEHKON (YHKLMOHANbHbIX CBOWCTB 3HAOTENUS, M B YacTHOCTU, C
CUCTEMOI CUHTE3a MOHOOKcMAa asoTa. log AuchYHKLMEld 3IHLOTeNus
MOHMMAKT pAucBanaHc Mexay QakTopamu, 06ecrneysBalOLiMMN BCE 3TH
MpoLecchl.

Okcug asota (NO).v nepBoHayanbHO 6bljl M3BECTEH, KaK CUJ/IbHBbIiA
BasoguiaTatop U Helipomegmatop. OfHako B MOC/JeAHEe BpPeMs CTao
MOHATHBLIM, 4TO 6uUonorudyeckne ceoiictBa NO n ero posnb B (U3Monoruu u
naTonorun sBAsTCS 6Gonee WWPOKMMM, YeM 3Ta MpPeAcTaBAsNoCb paHee. B
(PU3NONOTUYECKNX YCNOBUAX KOHUeHTpauus NO B KeTKax MOCTOSHHO
Kone6neTcs, HO HaXOAMUTCA Ha OYeHb HU3KOM YpOBHe. basanbHblil ypoBeHb NO
onpeaenseTcs  rnaBHbIM  06pa3soM  aKTUBHOCTbID  3HAOTENUANbHOW U
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HelipoHanbHON NO-cuHTazamm (eNOS; nNOS), 1 B MeHbLUER - MHAYLUPYEMOi
NO-cuHTasoin (iNOS), KoTopas B HOpPMasbHbIX YCN0BUAX, 06HapyXuBaetcs B
nenkouuTax.

MeTofbl NCCNefoBaHNSA 3HA0TeNManbHO perynaLmm cocyancToro ToHyca

B HacTofwee Bpema NpeAnoXKeHbl MPOCTble METOAbl OnpefeneHuns
COCYOABUTaTeNlbHOW (YHKUUM 3HAOTENUS, K KOTOPbIM OTHOCWUTCS npoba c
gonnneporpayeckuMm  U3MepeHWeM  peakuuu  MNevyeBO  apTepuy  Ha
yBe/nyeHne KpoBoToKa. MMpoba mpocTa B BbINOAHEHUU, TpebyeT Hanuuuma
MWL CTaHAAPTHOro 0060pyfOBaHUSA, MOXET MPOBOAUTLCH, B TOM 4uCne U
aMOynaTopHO U CTO/IbKO pa3, CKONbKO 3TO HE0O6XO4MUMO.

B onpegeneHnn GYHKUMOHANBHOIO COCTOSHUA 3HAOTENNA BMNOJMHE
WHOPMaTUBHBIMKM  ABAAKOTCA W METOAbl  OMNpefiefieHNs KOHLeHTpauuu
NPoAyKTOB ferpagaumu moHookcmga asota (NOZNO03) B CbiIBOPOTKE KPOBU U
KONMYecTBa LMPKYIUPYIOLWNX IHAOTeNNanbHbIX Knetok (LOK) B KpoBwm.

B nepuog c¢ 1999 no 2003 r B UHWA BIrMY 6biiv npoBefeHsl
1UCcCNefioBaHMA MO OMPefeNeHnt0 KOHLEHTpauunm CcTabunbHbIX NPOAYKTOB
perpagaumm  MoHookcuga asota (NO2ZNO3 wm LI3K npu  pasnuyHbix
naTonorM4ecKMx rmpoueccax, a TakKXe WUX B3aMMOCBA3b C aKTUBHOCTLIO
NEePeKNCHOro OKNCNeHNs NUNUAOB.

Bo-nepsbiX, 6bl1 MOAMGMUUMPOBAH METOL ONpeAefieHns HUTPaToB
HUTPUTOB B OMONOrMYeCcKUX XKuUAKocTAX. KOHUeHTpauuto cTtabunbHbIX
NPoAyKTOB fJerpagaLuyM MOHOOKCWAA a30Ta B MnasMe KpoOBWM onpeensanu no
meTody pucca. KoHBepcuio HUTPATOB B HUTPUTbLI OCYLLECTBASAN LUHKOBOWA
nbinblo, 06paboTaHHON aMMMaYHbIM KOMMIEKCOM Cynb(aTta Meau, KOTOpYIo
po6aBnsnM B nNpobupky C uccnegyemoin nnasmoin [1;2]. Konuuectso
LMPKYNNPYIOWMNX B KPOBW [ECKBAMWUPOBAHHbLIX 3JHAOTENMOLMUTOB U UX
Kapkacos onpegensnu no metoay Hladovic et al [7].

KoHueHTpauma NO2N 03B nnasme KpoBM [OHOPOB OKasanacb paBHOWA
23,2+1,2 mkM/n (n=41), a konu4vecTtBo LI3K cocTaBnsno B cpegHem 67,2+2,8
Kn/100MK.

Bo-BTOpbIX, ObIN0 NPOBefleHO CpaBHEHWE COLEPXKAaHWA HauvanbHbIX U
KOHEeYHbIX MPOAYKTOB MEepPeKNUCHOro OKWUCNeHWAa NUNULOB Nasmbl  KPOBMU,
npogykTtoB gerpagaumm NO u konnyectsa LIAK B KpoBU, B3ATOW U3 GepeHHON
1 NOKTEBOV BeH 60/bHbIX XPOHUYECKO BEHO3HOW HeA0CTAaTOYHOCTHIO HUXHMX
KOHEYHOCTe C YpPOBHEM 3TWX MNOKa3aTenell y KOHTPONbHbIX Cy6bekToB. B
pe3ynbTaTe MpPOBeAeHHbIX UCCNef0BaHWUIA OblI0 YCTaHOB/EHO, YTO NOKanbHas
KoHUeHTpauna NO2ZNO03P uucno LI3K u cogepXaHue npofyKTOB akTuBauuu
NepeKNCHOro OKWUC/IEHWA /NUNUAO0B  MOXET paccMaTpuBaTbCAd B KayecTse
[ONONHUTENbHbBIX LWArHOCTUYECKUX KPUTEPMEB CTEMeHW TAXECTW BEHO3HOW
HeJO0CTaTOYHOCTU W, B NEPBYIO OYEpPeb, MOXET OTpaXkaTb CTENEHb aKTUBHOCTU

BOCMaNeHNs, a TaKxXe CTENeHb MOBPeXAeHWs 3HAOTENMANbHOIO €0 BEHO3HOW
CTeHKM [4].
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B-TpeTbux, npu BocnaneHuu yposeHb B KpoBu NO yBennumBaetcs.
3T0 yBennMyeHne cBA3aHo ¢ noasneHveM iNOS B pasnnyHbIX KneTkax. B aTom
cnyvyae NO npuobpeTtaeT ponb 060t0400CTPOro opyxusa. C 04HOI CTOPOHSI, C
HUM CBfi3aHbl TakWe MNOMOXWTeNbHble 3PQeKTbl, Kak aHTUbBaKTepuanbHbIi,
aHTUnapasuTapHblii, aHTUBUPYCHbIWA, a TakKXXe NPoTMBOONYXoneBblii. C Apyroin
CTOPOHbI, BbICOKMI ypoBeHb NO, ecnim ero He KOHTPOAMPOBATb CTaHOBMTCA
OonacHbIM. 3TO CBfA3aHO C TeM, YTO B BbICOKMX KOHLUeHTpaumax NO Moxer
pearnpoBaTb C MOCTOAHHO 006pa3ylOLWUMCS CYMNepoKCUi-aHUOHOM. [Mpn 3TOM
06pa3yoTca  BbICOKOTOKCMYHbIE COefMHEHUSA, TakKue KaK MepoKCUHUTPUT,
KOTOpbI/A 6bLICTPO MpeBpaliaeTcs B HUTPAT-WOH U TUAPOKCUAbHBIW pagukan.
Jkcnpeccus INOS oueHb 4YeTKo KOHTponupyetcs. K Bewectsam, KOTopble
UHAYUUPYIOT obpasoBaHue iNOS oTHOCATCA 6akTepuanbHble
avnononucaxapupibl,  LWTOKWHbI, raMMa-uHTepepoH, (akTop Hekposa
0onyXxonu, UHTepneiknH-16eTa. [lekcameTasoH, KOPTUKOCTEPOUbI, 3CTPOTEHbI,
TpaHchopMupyowWwmii hakTop pocTta 6eta, uHTepneiikuH 4, 8 n 10 nofasnawT
obpasosaHue iNOS. bnarogaps rapMOHWYHOMY [eACTBMIO 3TUX BELLECTB Mpu
BOcnaneHWn HabnlofaeTcs Hekuidi ONTMManbHbIA YpoBeHb akcnpeccuun i-NOS
npu KOTOPOM K MWHUMYMY CBOAMTCA €ro MpoTUBOBOCMANNTENIbHOE U
nospexgatouiee feiicTene. B cBA3M C 3TUM WCCAefOBanM KOHLEHTPaLUiO
npoaykTos gerpagaunn NO B nnasme KpoBM M B MOYE XEHLWMWUH C OCTPbIM U
XPOHWYECKUM canbnnHroooputom. bBbino ycTaHoBneHo, 4to (1) B ocTpoit
cTagun 3abonesanus, NO-npogyunpyrowana PyHKLMA 3HLOTeNNA BO3pacTaeT B
npouecce pasBuTUA 3ab0neBaHWa W MMeeT TEHLEHUMIO K HopMmanusauuu Ha
CTaAUN  KNWHUYECKOTO BbI3JOPOBAEHUA; (2) Yy 60MbHBIX C XPOHWUYECKUM
TeyeHmeM npouecca cogepxaHune NO B nnasme u Moye 60/IbHbIX OCTaeTcs
MOCTOAHHO CHWXXEHHbIM MO CPAaBHEHWIO C aHalorMyHbIM MoKasaTeNnsMm Yy
3[0POBbIX XEHLWMNH 1Yy 60/bHBIX OCTPbIM CaNbMUHTO0(OPUTOM, HE3aBUCUMO OT
NPOAO/MKUTENBHOCTU TeyeHUs 3ab0neBaHUA. ITO MOXET CO03/aBaTb YC/I0BUA
NS YBENNYEHUA COCYAMCTOro TOHyca, B TOM 4YuCne U B opraHax masoro tasa

[3].

B-yeTBepTbIX, KNOYEBas poO/Mb B MeXaHU3Max remMO4WHaMUYECKUX
paccTpoiCTB NpU CENTMYECKOM LIOKe MNPUHAANeXWUT AunononmMcaxapuay
rpamoTpuuatenbHbix  6akTepuil.  OAHMM U3 BaXHeMWwnx  3h(HeKkToB
nunononucaxapuga fBnfetcd ob6pasoBaHWe BO  MHOTMX TuNax KneTok
WHOYLMPOBaHHOW  n3odopmbl  NO-cuHTa3bl.  Ype3mMepHO  BblpaKeHHOe
obpasoBaHMe NO npu CeNnTUYECKOM LIOKE MOXeT MPUBOAWUTL K CTOWKOW M
BbIPOXXEHHOW apTepnanbHOW TUMOTEH3UM W K CHUXKEHWIO COKpaTUTeNbHOMN
(MYHKUMM  MUOKapfa.  YuuTbiBas TOT (pakT, UTO AMHAMMUYECKas OLeHKa
cofiepXaHus N O ZNO3-hohob, ManoHoBOro aunansgernga (MAA) u AnMeHOBbIX
KoHbtoraTos ([ K) B nnasme KpoBM MOXET pacCMaTpPUBATLCA B KayecTBe OAHOI0
M3 BaXKHeWWWUX KpWUTEpMeB, MNO3BOMAIOLWMNX MNPOrHO3MPOBATb BbIPAXEHHOCTb
HapyweHUs TremMogMHAMUKMA NpU  CENTMYECKOM LWOKe, 6biN0 MNpoBeAeHO
nuccrefosaHve AUHAMUKU M3MEHEHUs KOHLeHTpauuu npoayKToB ferpafauuu
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okcunpa azota (NO2ZN 03), [MEHOBLIX KOHbIOraToB ¥ MaJiOHOBOro Aunanbiernga
B Mfia3Me KpPOBW BOMbHbLIX TAXENbIMWU (OpMaMun Ca/ibMOHeNNe3a u Wwurennesa.
Y nNauuMeHToB C TAXENOW racTPOMHTECTMHANbHOW (POPMON canbMOHennésa u
TSXKENOW KONMTUYECKON (hOopmMOI Luinrennesa B nepeble TpU fHA 3ab0neBaHuMs
UMEeTCAa CYLLeCTBEHHOE HapyLlleHWe remMOoAWHAMUKW, B PasBUTUM KOTOPOTO
MOXeT urpatb ponb runepnpoaykumus NO, 4TO NOATBEPXKAAETCSH NOBbILLIEHWNEM
YPOBHA NMPOAYKTOB flerpafaunm ykasaHHoro selectea. OfHako npu wurennese
HapyLleHUs reMoguHaMUKN NaTOreHeTUYecKn, BePOATHO, 3aBUCAT OT AeNCTBUA
OPYTMX MEeXaHW3MOB, MOCKOMbKY B Ma3Me KPOBM TakKuX 6GOMbHbIX He
0TMeYanocb BO3pacTaHUsA KOHLEeHTpaLun HUTPATOB/HUTPUTOB MO CPABHEHUIO C
KOHLeHTpaLmel NO2NO03 B KpoBM y [lOHOPOB. Mpoueccel
cBob6OAHOpPaANKANBLHOTO oKucneHns y 60NbHbIX TSOKENoW
racTPOMHTECTUHaNbLHOW (opMoi canbMoOHenné3a akTUBMPOBAHbI Ha TPeTwii
feHb 3aboneBaHusa, a NpW TAKENON KONUTUYECKON (opme LuMrennesa UMeroT
He3HaunTeNbHble  OTK/NOHEHMS OT TaKOBbIX B  KOHTPO/bHOW  rpynne.
OnpefeneHne  nokasaTeneill, OTpPaXalLWMWX WHTEHCMBHOCTb  MPOLLECCOB
cB060AHOPAANKANbHOIO OKMCNEHWA MOKas3ano, Y4TO pasBUTME 3TOro0 npouecca
npu TSXENOM ca/ibMOHENe3e U No BPEMEHWU, U NO UHTEHCUBHOCTU OTCTAET OT
npouecca o6pasoaHna NO2NO03 Takum o06pa3om, y 60/bHbLIX C TSXKeNbIMU
thopmamn  canbMOHEeNne3a pasBMBAETCA KakK «OKUCMUTENbHbIN», TraK u
KHUTPO3MPYIOLLNIi» cTpecc, npu 3TOM CTEeNeHb BbIPaXEHHOCTH
CHUTPO3MPYIOLEro» cTpecca y TakuX 60MbHbIX BbIWE MO0 CPaBHEHU C
«OKNUCNUTENbHOTO» [6].

B-nATbIX, 6bI10 NPOBEAEHO MCCNefoBaHWE AUHAMUKW KOHLUEHTpauuu
npoayktos pgerpagaumy NO2ZNO03 nnasmbl KpoBM B OCTPOM nepuoge
HapywWweHU MO3roBOro KpoBOOGpalleHWs pasHOW CTemeHW TAKecTn U
COMOCTABNEHO COfepXaHue npoAykToB gerpagauum NO € WMHTEHCUBHOCTbIO
NMepPeKNCHOro OKWUCNEHUA NUNUAOB W KIWHWYECKUMWU NposBAeHuAMU. B
pe3ynbTaTe BbIMO/HEHHbIX WCCNefOBaHWI 6bINO MOKa3aHO, YTO M3MEHeHue
coflep>XaHus npoaykTos fperpagaumm NO B KpOBM, NO-BUAMMOMY, OTpaxKaeT
00LLYI0 peakuuto opraHu3ma Ha WLWemMuIo rofIoBHOro mosra. Mpu nHcynbTe, a
BO3MOXHO W MpU JPYrux KPUTUYECKUX COCTOAHUAX, NOBblweHne cuHTesa NO
006yCcnoBNEHO NPOAYKTaMW aKTUBaLWUM NeRKOLMTOB: LMTOKMHAMMW, CBOGOAHBLIMYU
pagukanamu KuCnopoga, mpoTeasamu W T.4., a Takxke CTuMmynsauuein anbda-
afipeHapruyecknx peuLenTopos aHAoTennsa. Takum 06pa3oM, U3IMEHEHMe
cofiepXXaHua npofykTtoB ferpagauum  NO, oTpaxatollee ero CuHTe3 B
3HAOTENMN KPOBEHOCHbIX COCY[OB YenoBeKa MOXeT ObiTb MOME3HbIM A5
OLLEHKN K/IMHUYECKOTO TeYEeHUS MO3roBoro UHcynbTa. [5].

B-wecTblX, 6bl10 npoBefeHO onpegeneHne LBK w©n npoayktos
ferpagaumm MOHOOKCMAA a30Ta y 6epeMeHHbIX XXEHLUH C HEOCNIOXHEHHbIM U
OC/MIOXXHEHHbIM TECTO30M TeyeHMeM 6GepemMeHHOCTU. Y NauueHTOK C recTo3om
NPONCXOANN0 CHUXEHWE KOHLEeHTpauum npoAykToB gerpagauun NO u
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yBenuyeHne Konuyectsa LISK. Mpuuem UX CHUXKEHUE 3aBUCENI0 OT CTEMeHM
TAXECTW recTo3a.

Takum 06pasoM, BO BpeMs BOCMaAUTeNbHbIX 3a60MeBaHWil NMPUAATKOB
MaTKW B OCTPOA M XPOHWUYECKON (opMe, CenTUUECKOM LUIOKE, XPOHUYECKON
BEHO3HOIA HeZoCTaToOuHOCTH, 0CTpbIX HapyLeHUsx MO3r0BOrO0
KpoBooGpauieHus u npu rectoze NO-npogyuupywwas QyHKUWS 3HAOTENUS 1
APYTUX KNeToK npeTeprneBaeT BbIPaXEHHblE AWHAMUYECKME W3MEHEHUS, W
MOXeT 6blTb WCMONb30BaHA KaK Mapkep, XapaKTepusyLluii BbIpaXXeHHOCTb
BOCManeHus, No3BONSIOLLUIA MPOrHO3MpOBaTh reMoguMHaMu4eckue
paccTpoiicTBa M ONTUMW3NPOBATb TAKTUKY JIEUEHUA Ha3BaHHbIX (OpPM
naToNorum.
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KOHUEHTPALMA CTABU/IbHbBIX MPOAYKTOB AEMPALALIAN

NO U YNCO LUNPKYIUPYIOLWMNX SHAOTEANOLINTOB KAK

JOMOJIHUTE/IbHbIN AMATHOCTUYECKUIN KPUTEPUW O/1A
OLEEHKW CTEMNEHW TAXXECTW BEHO3HOW MATONOM MM

Cyuwkos C.A., Conogkos A.lM., HebbinmumH HO.C., XoTeToBCcKas >K.B.

"ocyfapcTBeHHbI MeAULMHCKUIA yHUBEPCUTET, I. BuTe6CK

The concentration of nitric monoxide degradation products and circulating
endotheliocytes were studied in venous blood of 79 patients with chronic venous
failure and of 16 patients with deep venous thrombosis. It was stated that in
patients with chronic venous failure of lower extremities the activation of NO-
syntase system and increased level of stable products of NO degradation,
especially in peripheral blood, are observed. In patients with acute and chronic
failure of venous outflow the circulating endotheliocyte count is increased, and
number of viable cells in blood taken from v. cubitalis is decreased. These
indexes are increased in regional blood of patient with chronic venous failure.
The increasing is higher if disturbance of regional hemodynamic is severer. The
observed changes give us possibility to suggest that damage of venous vessels
intima results in endothelium dysfunction, which can play significant role in
pathogenesis of venous failure. The determination of stable products of NO
degradation and circulating endotheliocytes may serve as additional criteria for
evaluation of degree of venous pathology.

[nuTenbHoe Bpems CuUMTanoCb, YTO OCHOBHas poOJb COCYAWUCTOrO
3HAOTENUs CAYXUTb GapbepoM ans Auddy3MM MakpoMOneKyn u3 cocyda B
MHTEPCTULMANbHOE NPOCTPaHCTBO. MccnefoBaHNs, NPoBefieHHbIe B Moc/efHee
[ecsaTUNeTMe, MO3BOMUMMN BbISBUTL €10 APYrre PYyHKLUN - yHacTue B perynsunuu
TOHyca COCYZOB, B YCU/EHWM U UHITMBMPOBAHWM WX pocTa, B MpoLecce
BOCMa/feHNs W CBePTbIBAHWA KPOBU W.T.4. OTKPbITUE POMM 3HAOTENNANbHBIX
KNeTok B PerynsuMm  cOCyAMCTOro  TOHyca  MO3BOMMIO  BCKPbITh
naTtoreHeTMYecKMe MexaHU3Mbl psfga 3abofeBaHUil  cepaeyHO-CoCyAMCTOl
cuctembl. K coxaneHuto, 60/bLWIWHCTBO UCCeJ0BaHN MOCBALLEHO MaTonorum
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