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AHHoOTanus. PaccesHHBIN CKIIEp03 — XPOHUYECKOE MYIbTH(AKTOPHAIBHOE MPOTPECCHPYIONIEe
ayTOUMMYHHOE 3a0oJieBaHME LEHTPaJIbHON HEPBHOM CHUCTEMBI, pa3BHBAIOLICECs B JIIOOOM
BO3pacTe, HO MPEUMYIIECTBEHHO y MOJOABIX Jtoje. OaHuM u3 (aKkTOpPOB MPOrpecCUpOBaHHUS
€ro IMpOTrpecCHUpOBaHUs, HAPSAAY C JEMHUENM3UPYIOIIUM IPOLECCOM, SIBISETCS aKCOHaJIbHAas
JereHepaurss M HENOCPeICTBEHHas TIuOenb Telda HeipoHa. B HacTosimee Bpemst Benercs
aKTHBHBIM MOMCK HOBBIX IpenapaToB i jedeHus: PC, criocOOHBIX MOAABIIATH MPOANONTO3HBIE
(akTOpbl W aKTUBHPOBATH AHTHAIOIITO3HBIE MOJIEKYJBl. B KadecTBe mpemapara ¢ mogoOHBIM
JeiCTBUEM Ha TpyIlNe MalUeHTOB HaMHU ObUI NMpHUMEHEH mpenapat «Aswiekt» ¢upmel TEVA,
JNEeUCTBYIOLUIMIA Ha TMpoLecC MNPEeJOTBPALICHUS SICPHOM TPaHCIOKALWU TIIHLEpaIbIerua-3-
¢dochaTmernaporenaspl, aKTHBAIMH AHTHAMONTO3HBIX MOJIEKYJ, TOAaBICHUE MPOANONTO3HBIX
(akTOpPOB M COXpaHEHHUs MOTeHIMana MuToxoHnpuil. [loka3aHo, 4To Ha3zHaueHHWe Tpemnapara
«ABWIEKT», B KauecTBE LUTONPOTEKTOPHON Tepamuu OOJBHBIM, CTPAAAIOUIMM  BTOPHUYHO-
MPOTPECCUPYIOIIUM TEUEHHUEM PACCESHHOTO CKJIEp03a, BEPOSTHO, CIOCOOCTBYET MOBBIIICHUIO
3G GEKTHBHOCTH JICUCHUS U YIYUIICHUIO KayecTBa KU3HHU OOJBHBIX.

KiroueBble cjI0Ba: pacCesiHHBIM CKJIEPO3, Tepalus, a3wieKT, ayTOMMMYHHas peakius,
JeMueIn3alys, akcoHanbHas aereHepanus, mkana EDSS.

Gubarev Yu. D.! CLINICAL EFFICIENCY OF AZILEKT IN THE THERAPY
Chefranova Zh. Yu.? OF PRIMARY PROGRESSING MULTIPLE SCLEROSIS
Yatsenko E. A}

1) PhD in Medicine, Assistant Professor. Department of Nervous Diseases and Regenerative Medicine. Belgorod State
National Research University. 85 Pobedy St., Belgorod, 308015, Russia. E-mail: gubarev@bsu.edu.ru
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Abstract. Multiple sclerosis — the chronic multifactorial progressing autoimmune disease of the
central nervous system developing at any age, but mainly in young people. One of the factors of
progression, along with the demyelination process is axonal degeneration and imminent death of
the cell body. Currently, scientists are actively searching for new drugs for the treatment of MS,
the drugs that can inhibit proapoptotic factors and activate the anti-apoptotic molecules. In the
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Gubarev Yu.D., Chefranova Zh.Yu., Yatsenko E.A. Clinical efficiency of Azilekt in the therapy
of primary progressing multiple sclerosis // Cemesoil scypHan «HayuHwlii pezyabmamy.
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capacity of a drug with similar effects on patients, we used the drug Azilekt (TEVA) which
affects the process of preventing the nuclear translocation of glyceraldehyde-3-phosphate
dehydrogenase, the activation of anti-apoptotic molecules, the suppression of proapoptotic factors
and conservation capacity of mitochondria. We have revealed that the use of the drug Azilekt as a
cytoprotective therapy in patients suffering from secondary progressive multiple sclerosis is likely
to improve the effectiveness of treatment and quality of life of patients.

Key words: multiple sclerosis; therapy; azilekt; autoimmune reaction; demiyelizatsiya; aksonalny

degeneration; EDSS scale.

AxrtyanbHocTb.  PaccedHHblii  ckiiepo3  —
JOBOJIHO pacrpocTpaHéHHoe 3a0oneBaHue. B mupe
HACUYHTHIBAETCSI OKOJIO 2 MIH. OONBHBIX PaCCESHHBIM
ckiaepo3oMm, B Poccnm — OGomnee 200 TwIc. B psige
perroHoB  Poccum  3a0oneBaeMOCTb  paccesiHHBIM
CKJIEPO30M  JIOBOJIbHO BBICOKas M HAXOJUTCS B
npenenax 20 — 40 ciayqaeB Ha 100 Thic. HaceneHus. B
KPYIIHBIX IPOMBIIUICHHBIX paliOHax M TOpPOAAax OHa
BoilIe. B Benropozckoii obnactu Ha HacTosIIIee BpeMst
3aperucTpupoBaHo cBbiie 600 OOIBHBIX.

PaccesHHBINT CKIIEpO3 OOBIYHO BO3HUKAET B
BO3pacTe OKOJO TPUALATH JIeT, HO  MOXKeT
BCTPEYATHCS u y JleTen. IIepBuuno-
nporpeccupyoomas  ¢popma uyame BCTpedaeTcs B
Bo3pacte okoino S50-tm smer. Kak  MHorume
ayTOMMMYHHBIE 3a00JIeBaHMsI, pacCesHHBII CKIIEpPO3
yaie BCTPeYaeTcs Yy JKEHIUMH U HAYMHACTCS Y HUX B
cpeaHeM Ha 1 — 2 rona paHblie, B TO BpeMsl KakK y
MYKYHH npeobiagaer HebIaronpusTHas
nporpeccupymomas Gopma TeueHus 3adoneBaHus. Y
JeTell pachpeneieHue Mo Moy MOXET IOXOJUThH 10
TpeX CIy4aeB Yy JE€BOYEK MPOTHUB OJHOTO Ciydas y
MaJIbLIHKOB. [Tocne 50-neTHero BO3pacra
COOTHOILCHHUE CTPAJAIOIINX PACCESHHBIM CKIEPO30M

MYX4YUH u JKCHIIIUH HpI/I6J'II/ISI/ITeJILHO
oJrHaKoBoe [4].
ITHONOTHA U MaTorexHes. [Ipuuuna

BO3HHKHOBCHHSI PACCESIHHOTO CKIIEpO3a TOYHO HE
BeIAICHEHAa. Ha cerogusinHuii AeHb  HamOojee
OOIETIPUHATBIM SIBJISIETCS MHEHHE, YTO PaCCEsTHHBIN
CKJIEPO3 MOXKET BO3HHKHYThH B PE3YJILTATE CIyYaiHOTO
COYCTAHHMS y JIAHHOTO YeJIoBeKa psna
HEOJarompUsATHBIX ~ BHEMIHMX W BHYTPEHHHX
¢axTopoB. K HeOaaronpusaTHeIM BHEIIHUM (akTopam
OTHOCSATCSI 4YacThle BHUPYCHbIE U OaKTepHaIbHbIC
UHQEKIMY; BIUSHHE TOKCHYECKUX BEIISCTB MU
panuars (B T. 4. COJIHEYHAs ); 0COOCHHOCTH MTUTAHUS;
TEOIKOJIOTMYECKOE MECTO TIPOXKHBAHUS, OCOOCHHO
BEJIMKO €r0 BJIMSHUE HA OPraHu3M JETeH; TPaBMbI,
YyacThle  CTPECCOBBIC  CHUTyalluM. | eHeTHuYecKas
MIPEAPACIIOIOKEHHOCTh K PACCETHHOMY CKJIEpO3Y,
BEPOSITHO, CBSi3aHA C COYETAHHEM Y JIAHHOTO
HMHIMBUIYYMa HECKOJIbKUX T€HOB, 00YCIIOBIUBAIOIINX
HapYIICHUS TIPeXJIC BCETO B CHUCTEME
UMMYHoperyIsimu [12].

VY KaxzIoro 4eyioBeKa B PEryJisiiud UMMYHHOI'O
OTBETa MIPUHUMAET Y4acTHE OJHOBPEMEHHO HECKOJIBKO
reHoB. IIpym 3TOM KOIMYECTBO B3aMMOACHCTBYIOLINX
IEHOB MOXKET OBITH OOJBIIMM. I'€HbI, CBSI3aHHBIE C
(YHKIMOHHPOBaHHEM MMMYHHOM CHCTEMBI,
pacronokeHbl Ha pa3HbIX XpoMocomax. Hampumep, Ha
6-i1 XxpomMocoMe JOKaM3yoTcs JIOKychl reroB | u 11
KJacca TJIaBHOTO KOMIUIEKCAa THMCTOCOBMECTUMOCTH,
reHbl (akTopa HEKpo3a OITyXoJiel, KOMIUIEMEHTa,
TPaHCIIOPTHBIX ~ OenkoB, 1wToxpoMa 450, TeHbI
MHETMHOIUTOICHAPOLIUTAPHOTO [JIMKONIPOTEHHA
(MOI'). Ha 7-ii xpomocoMe — TeHbl b-Lienu
T-knetounoro pereniropa; Ha 14-if XpoMOcoMe — T€HBI
a-uenu T-KiIeTodyHOro penentopa, reHbl KOHCTAHTHBIX
U Bapua0eNbHBIX Liereil UMMYyHOTToOynmHOB. Ha 2-i
XpOMOCOME — TeHBI pellenTopa WHTepielkuHa 1, Ha
18-if — reHsI OCHOBHOTO Oejika MuenHa [3].

st 0003HaUEHHS JTOKYCOB T€HOB UCHOJIb3YETCS
CHielMaIbHAs HOMEHKJATypa, YHH(pHIUpOBaHHAS
Bcemupnoit opraHuzauuen 31paBOOXPaHEHUS
(I. Bodmer u coagt., 1989). I1o 3T0ii HOMEHKJIATYpe
JIOKYCHI TeHOB 0003HAYaIOTCsl TATHHCKUMH OYKBaMH.
Haubonee  wW3y4yeHHOH  TpM  ayTOMMMYHHBIX
3abomeBanusx  sBmgercs HLA  —  cumcrema
(duenoBeyeckue  JIEWKOLMTApHBIE  AHTWUTEHBI), a
UMEeHHO — Tpu Jokyca A, B, C I xacca u uemnsiit psa
nokycoB renoB Il knacca, 00beqMHEHHBIX B 00NacTH:
DR, DQ u DP.

OTMeuaroTcss HEKOTOPBIE PA3INYHsI B COUYETAaHUU
4acToThl AKcnpeccun reHoB MLA-cuctemsl [ u 11
Kjlacca B 3aBUCHUMOCTM  OT  3THHYECKOU
MpUHAIKHOCTH OonmbHBIX. Hampumep, B CIIA
YCTaHOBJIEHA TIOBBIMIEHHAs CBA3b BO3HUKHOBEHHS
paccesHHOTO CKJepo3a C HajluuueM Yy OOJIbHBIX
aaturedoB B7, DR2, B llenrpanpHoit Poccum — ¢
nokycamu A3 u B7, B Cubupu — Al, A9, B7 [3].

Y eBponeickuX HapoAOB IpU PACCEIHHOM
CKJIepo3e HaumboJee 4acTo OINpelelsieTcs TalIoTHIT
DR2 (DW2) DRB1*1501 - DQA1*0102 -
DQB1*0602 MLA-cucremsi 11 knacca.

B 10 Xe Bpems wumerorcs cooOmeHus 00
OTCYTCTBMM Yy OONBHBIX PACCESIHHBIM CKJIEPO30M
JIOKYCOB, BBISBIIEMBIX Y 3OPOBBIX JIIOJEH, TaK
Ha3bIBAEMBIX IPOTEKTUBHBIX JIOKYCOB. YCTaHOBJIEHO
TaKoKe MPUCYTCTBUE M PA3IMYHOE COUETaHHE TE€X WIIN
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WHBIX  TEHETHYECKHX  MAapKepoB, UYTO  MOXKET
HpEeNONPENCTISITh HE TOJIBKO BO3MOKHOCTh
BO3HUKHOBEHHUS 3a00JI€BaHMS, HO U OTpPa)KkaTbCsl Ha
OCOOCHHOCTAX TAaTOreHe3a, HMMMYHOPETYJSIIUA Y
OOJIBHBIX paccesiHHBIM CKJIEPO30M THUIA
KJIMHUYECKOro TedeHus 6osesnu. Hanpumep, Hannune
MapkepoB DR3 u ®HO a 9 cBssaHo c
HEOIAronpuUsATHBEIM TEUCHUEM PACCEsTHHOTO CKIIEepOo3a,
®HO a 7 — c¢ kiuHMYecKH Ooyiee MATKUM
nposiBiieHreM 3abonesanus [10].

HccnenoBanusiMy MOCIEAHUX JIET MTOATBEPKACHO
o0s3aTeNIbHOE  ydacTHe KMMMYHHOM CHCTEMbl —
NEepBUYHOE WJIM BTOPUYHOE — B  IIATOTCHE3e
paccessHHOrO ckyepo3a. HapymieHuns B HUMMyHHOHR
cUCTeMe, KaK YyXe YIOMHHAJOCh, CBSI3aHBI C
0COOEHHOCTSIMH Ha0Opa TEHOB, KOHTPOIHUPYIOIIAX
UMMYHHBIH ~ OTBeT. Y  OOJBHBIX  pacCesiHHBIM
CKJIEpO30M pa3HbIX HallMOHAJIBHOCTEH M ITHUYECKUX
TPyl 3TO TEHETHYECKOE CBOEOOpasHe MOXKET
o0ycoBIMBaTh OCOOCHHOCTH Ne0roTa 3a0o0NeBaHMS,
KJIMHUYECKUX (OPM THIIA JICYCHUS, JIIUTSIHHOCTH W
ucxoza 3a00J1eBaHusl.

Hdns  toro, uroObl NOHMMAaThb TATOICHE3
paccesiHHOTO CKJIEp03a, a TaKKe IeJIeco00pa3HOCTh U
CMBICT Ha3HAYCHHUS UMMYHOMOYTHPYIOIIHX
npenapaToB, HEOOXOAMMO IOHMUMATh HEKOTOPHIE
MOJIOKEHUSI O CTPOCHMH M (YHKIHMOHUPOBAHUHU
UMMYHHOU CHCTEMBI.

NMMyHHass cucTeMa oOpraHu3Ma 4YeJoBeKa U
JKUBOTHBIX CIY)KUT AJIS1 3aIUMTHl OT MPOHUKHOBEHHUS
W BIMSHUS BHEIIHUX WIH OOPa3yIOMIMXCS B CaMOM
OpraHu3Me UYyKEPOIHBIX CTPYKTYpP, Ha3bIBAEMBIX
anTureHamu. KoHewyHol ¢yHKIME WMMYHHOM
CHCTEMBI SIBIISCTCSI HEUTpalu3alus Wi YJaleHHe
AQHTUTE€HOB TIOCPEACTBOM IIEJIOTO psAAa CIOXKHBIX
MMMYHHBIX pEakUi, BKIIOYAIOIUX TaKHe HTaIlbl,
KaK crenu(uyeckoe CBOEBPEMEHHOE PAcIO3HaBaHKE
AHTUTCHA, BBIPA0OTKA B  OTBET CHENUAITBHBIX
0EJIKOBBIX MOJIEKYII, Ha3bIBaEMBIX
MMMYHOTJIO0YTHHAMH 130071 aHTUTENaMH,
B3aUMOJICHCTBUE OTHX AaHTHUTEN C QHTUTCHOM |
yJaJleHue €ro u3 opraHu3ma. MIMMyHHBIH OTBET
MOXET OBITh HEMEUICHHBIM WJIM OTCPOYEHHBIM Ha
onpeAeaEHHbIN TEPHO BPEMEHU, HEOOXOUMBIN ISt
BBIPA0OTKH U HAKOILJICHUS] aHTUTEI.

UmmyHHas cuctema mpenacTaBisieT  coOoi
CIIOXKHYIO CUCTEMY, 00BbeTMHSIOLY IO TaK
Ha3plBaeMble TEPBUYHBIC JTHUMQOUIHBIE OpraHbl —
KOCTHBII MO3T U TUMYC (BWJIOUKOBas Keje3a)- U
MHOXECTBO BTOPHYHBIX JUM(OUAHBIX OpraHos. B
KOCTHOM Mo3re MIPOUCXOANUT co3peBaHne
JTUMQOIINTOB, IIpeBpallcHNE
Henn(pGepeHIIMPOBaHHBIX CTBOJOBBIX KJIETOK B B-
muMmponutel. Tumyc mnpencrtaBiusieT coOOW oOpra,

o0ecreynBaroInn
maddepeHnranmro.

K mnepudeprnyeckum auMGOUIHBIM OpraHam
OTHOCATCS TUM(AaTUIECKUE Y3IIbI, IeHepOBbI OIALIKI
KHILICYHHUKA, Oejas Myiblla CEJe3eHKH W KIETKU
KpoBH — JHMQONHTH, Makpodaru, a TaKKe
CHCLUAIN3UPOBAaHHbIE  KIIETKH, CXOIHBIE  C
MakpoaraMi M pacloJIOKEHHbIE B psie APYTHX
BHYTPEHHHX OpraHos. B mnepudepuueckux win
BTOPHYHBIX opraHax NMMYHHOI CHCTEMBI
MIPOUCXOJUT aHTUreHcTenudpruIeckas CTUMYISILUS U
aKTUBaLs JTMM(OIIUTOB. AKTUBHPOBAaHHBIE
HMMYHOKOMIIOHEHTHBIE ~ KJIE€TKU —  JMM(OIMTHI
NPOHHUKAIOT B MECTO HAXOXKJCHUS aHTUTeHa, OHHU
BBIJICIISIIOT PSIJl PACTBOPUMBIX BEILIECTB, Ha3bIBAEMBIX
LUTOKMHAMH, JUMQPOKMHAMH WJIM MOHOKHHAMH,
MOCPEJCTBOM BIUSHHUS KOTOPBIX HA aHTUTEH U
JIpyrue KJICTKH HMMYHHOH CHCTEMBI 3aITyCKaeTCs
LENbli  KacKal CJIOXKHBIX MMMYHHBIX pEaKIHi,
HaIpaBICHHBIX Ha WHAKTHBALMIO WM pa3pyLICHHE
anturena. Korma  ormamaer  HeoOXOAWMOCTh
paspyuieHus ~ aHTHI€Ha,  BKJIIOYAaeTCs  Jpyras
peryasTopHas CUCTeMa, aKTUBHPYIOLIAs MEXaHU3MBbI
NpeKpalieHnss IMMYHHOU PEaKIUH.

Ho B wuMMyHONOrHMYecKOM aHalM3e KpPOBH
0OJBHOTO JOJKHO OBITh OTPaXXKEHO COJEpXKaHWE H
MIPOLICHTHOE COOTHOLICHHE HMMYHOKOMIIETEHTHBIX
KJIETOK HM WX CyOmomymsuuii. AHamM3 JOJDKEH
OLIEHUBATHCS KIIMHUYECKUM UMMYHOJIOTOM.

BaxHoe 3HaueHHEe B ayTOMMMYHHBIX PEAKLUIX
UMEIOT  MEIUaTopbl HMMMYHHOTO OTBETa  WIIU
OUTOKUHBI. OJTH  BEIECTBA  BBIPA0ATHIBAIOTCS
HMMYHOKOMIIETEHTHBIMH ~ KJIETKAMH B  IIpOLiEcce
UMMYHHOTO OTBETA. K  wum OTHOCSITCSI
unrepneiikuasl  (MJI), dakrop Hekposa omyxonei
anmppa  (PHO-a), wuHTEpdeponsr: a, b, g,
tpodudeckue pocroBele Qaxtopsl (TPD) u apyrue.
B Hacrosiee BpeMs B MOBCEAHEBHOW MEIUIIUHCKOM
MPaKTUKE  HCCJIEAOBAaHME  OTHX  IOKasareiel
HCHONB3YeTC Majlo, B OCHOBHOM OIIpeJeNieHHe
MPOAYKIMH [UTOKWHOB HMMMYHOKOMIIETEHTHBIMU
KIJIETKaMH SIBIISIETCS PeIMETOM HaYYHBIX
uccrnenoBannid.  CuuTaercs, YTO  TOBBILICHHE
MPOAYKIIMA  TAaKWX ITUTOKWHOB, kak DOHO-3,
uatepdpepon, MJI-1, 2 m 6 sBiseTcss NpU3HAKOM
aKTHUBAallMM  MATOJIOTMYECKOro  Ipolecca  NpH
paccessHHOM ckiiepo3e. A uHTepneiikunsl 1JI-4, 10
TP® siBasitoTCst NPOTEKTUBHBIMU IuTOKUHamu [10].

Haubonbiiee  pacmpocTpaHeHWe — MOJTydHIIa
ayTOMMMYHHAasi TEOpHsI BOSHUKHOBEHHUSI PaCcCEsTHHOTO
ckuepo3a. HecomHeHHO, B pa3BEPHYTON cTaauu
00JIe3HH ayTOMMMYHHBIE PEaKIMH UTPAOT BEIYNIYIO
ponb. OmHaKo [0 CHX IMOP HET OTBETa Ha BOIPOC:
MEpBUYHBI WJIM BTOPUYHBI OTHM peakiuu. Ecim

CIICITU(PUUECKYIO
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BOCHAJICHUE B TKAaHM MO3ra M JEMUCIHMHU3ALUS
SIBTISIFOTCS  CJIEJICTBHEM HWMMYHOJIOTHYECKOH PEaKInu
Ha aHTHT€HBI MO3Ta, MOYXHO TOBOPUTH O MEPBUYHOM
ayTOUMMYHHOM 3a00JICBaHNY, AQHAJIOTUYHOM
peBMaTU3My, pEBMaTOMIHOMY apTPUTY U Jp.

B ToM ciywae, korma ceHCHOWIH3AIHA
MMMYHOKOMIIETEHTHBIX KJIETOK K aHTHUIE€HaM MO3Tra
MPOUCXOAUT B  pe3ylbTare  BOCHANCHUS U
paspylieHdss MUENMHA, TPOHWKHOBEHHUS  depes
MOBPESKIEHHBIN TemMaTodHITehamndeckuii Oaprep B
KpOBb MO3TOBBIX AHTUTCHOB U MOCJIECAYIOIIErO
Pa3BUTHUS BCETO KOMILTEKCA HMMYHOIATOJIOTHIECKHAX
peaxiuii, TOBOPAT O BTOPHYHOCTH ayTOMMMYHHOTO
KOMITOHEHTA B TATOT'€HE3€ PACCESIHHOT'O CKIIepo3a.

Ha ceropnsmHuii neHb MOKa HENb3d CUYUTATh
pPacCesiHHBI  CKJIEPO3  IIOJIHOCTBIO  TEPBUYHBIM
ayTOMMMYHHBIM 3a0osieBanueM. Ho Tem He MeHee,
VUUTBIBaS BEAYIIYIO POJIb HMMYHOJIOTHYECKUX
HapyIICHUH, JIeYeHHE 3TOTO 3a00JIEBaHUS B TEPBYIO
ouepellb OCHOBBIBAETCS HAa KOPPEKIWH HMMMYHHBIX
HapyILIEHUH.

Bo3HukHOBEHNE PACCESHHOTO CKIIEPO3a CBSI3aHO
CO CIlydallHBIM WHAWBHIYaJbHBIM  COYCTAaHHUEM
HEOJIAarONPUATHBIX ~ DHJIOTEHHBIX M 3K30TCHHBIX
(akTopoB pucka. K sHI0oreHHBIM (hakTOpaM IMpexe
BCErO CIIEAyeT OTHECTH KOMIUIEKC JIOKyCOB TEHOB
HLA 1II xnacca u, BO3MOXHO, T'€HOB, KOAUPYIOLIUX
®HO-a, 00YCIIOBINBAIOIINX FEHETUYECKYIO
HECOCTOATENBHOCTh ~ UMMyHoperyisiuuu.  Cpenu
BHEIMIHUX (D)aKTOPOB MOTYT HMMETh 3HAUYCHHE: 30Ha
MPOXKHUBAHKUS B JETCKOM BO3pPacTe, OCOOCHHOCTH
MUTaHKUS, YacTOTa BHUPYCHBIX U OaKTepHaIbHBIX
uHpeknui u np. CreayeT moauepKHyTh, YTO HU OJUH
B3SITHI M30JIMPOBAHHO (PAKTOP HE MOXKET HUMETh
3HAYCHHE B BO3HWKHOBEHHH PACCESTHHOTO CKIIEpO3a,
TOJIEKO OIpeNelI€HHOe codeTaHue psjaa ¢hakropos. B
Opra"mu3Me, UMEIOIIeM TeHETHUECKH 00yCIOBIEHHYIO

HECOCTOSITEIbHOCTD PETYIATOPHBIX CUCTEM
MMMYHHUTETa, HPOMCXOANUT AaKTHBALUsl HMMMYHHOMH
CUCTEMBI OJIHUM u3 HeCTIeHU(PHUECKIX

MPOBOIUPYIOMKX (PAKTOPOB, HAIPUMEDP, BHPYCHOMH
WHQEKIHeH, TpaBMOW, CTPEeccoBOM curtyanuen. [1pu
9TOM AaHTUTE€H-CTUMYJIHMPOBaHHbIE Makpodarn u
aKTUBHpOBaHHbIE T-Xemmepbl (QHUKCHPYIOTCS Ha
KIIETKax SHJIOTENHS reMaTosHIeHamnIeckoro
Oapbepa (I'DB). Hurokunsl, BBIJICIISIEMbBIC
(DUKCUPOBAHHBIMH KJIETKAMH, OJKCIIPECCUPYIOT Ha
noBepxHOCTH |'Db aHTHUTEeHBI OCHOBHOTO KOMILIEKCA
ructocoBmectumoctt I w Il wmacca  (mst
NpPEACTABICHUs] AaHTUTEHA), a TaKKe MOJIEKYJIbI
KJIETOYHOM anre3un [5].

I'emaro-sH1IehannyecKuit Oapbep (I'SB)
3/IOPOBBIX JIIOJCH HEMPOHUIAEM AJISl KIETOK KPOBH, B
TOM 4YHCJI€ MMMYHHBIX KIETOK. Y  OOJBHBIX

paccessHHBIM  CKJIepo30oM  mpoHHuIaemMoct ['Ob
YBEIININBACTCA, MIPOUCXOANT MUTpaIis
AKTUBUPOBAaHHBIX [-TMM(OIMTOB B MapeHXUMY
MO3ra, TOBBIIICHUE YPOBHS IPOBOCIATUTEILHBIX
LUTOKWHOB — (-uHTepdpepona, ®HO-a, MII-1 u
IPYTHUX; aKTHBHPYIOTCA B-mumbonmThl, KOTOpEIE
HAaYMHAIOT CUHTEC3UPOBATh  IPOTUBOMHEIUHOBEIC
aHTUTENa, W TaKUM o00pa3oM QopMHUpyeTcs ouar
BOCHAJIUTENBHON JeMuenuHuzauuu. Kommencauus
BOCHAJIEHUST TOCTUTAETCS 32 CUYET BHIPAOOTKH TaKHX
UTOKKHOB, Kak WJI4, JI10, 1JI6, TP® [2].

HrtoroM onucaHHOM HMMMYHONATOJIOTHYECKOMN
peakuuu SIBIISIETCS odar XPOHUYECKOH
BOCIIAINTENIHON ~ JAEMUENUHU3aIMU —  OJsiika
paccestHHOTO ckiiepo3a. [Ipu paccesHHOM CKiepo3e
Mopdorornueckue M3MEHEHUS MOTYT
PETUCTPUPOBATECS HE TOJBKO HETOCPEACTBEHHO B
oyarax JeMHENMHU3AllMd, HO M B HOPMAILHOM
MUEIHHE Ha KJIETOYHO-MOJICKYJSIPHOM ypoBHE. B
3aBUCHMOCTH OT CTEMEHH 3pPEJIOCTH M BpPEMEHHU
BO3HMKHOBEHHSI Y OJHOTO M TOTO k€ OOJBHOro
MOYKHO BBIJICTUTh HECKOJIBKO THUTIOB OJISIIIIEK: OCTPBIE
(axTUBHBIC HOBBIC OYard JEMHUEITUHHU3AINH), CTapble
(XpoHHYecKHe, HEaKTUBHBIE O4Yard) U CTapble
XPOHUYECKHUE OYardu C MPU3HAKAMU aKTUBAIUH, KaK
mpaBmio, 1o nepudepun Omsmku (W. Maethews u
coaBT., 1991), 4YTO MOXHO paCIEHHTh Kak
NpoJIoJDKeHUe pocra Oinsimku. HekoTopeie aBTOpBHI
BBIJIETISIIOT TaK Ha3bIBaeMble TEHH OJSIIEK — 30HBI
MaTOJIOTUIECKOTO YTOHYCHHS MUEIHHA.
[pennomnaraercst, YTO 3TO y4acTKH, TA€ MPOUCXOIAHUT
pemuenuuuzanus  (H. Lassmann wu  coasrt.,
1991-1994) [11].

Pacnonararorcst ouaru B 1000M oTzene 0enoro
BEIIECTBA  TOJIOBHOTO W  CIIMHHOTO  MO3ra.
AyTOUMMYHHBIE PEaKIIUHU IIPH PACCESTHHOM CKJIEPO3e
HaIpaBlieHbl ~ UCKJIFOUUTENHHO  TPOTHUB  OEJKOB
MHEIHA, TOPTOMY B OEJOM BEIIeCTBE T'OJIOBHOTO U
CIIMHHOTO MO3Ta MOpa)XXaeTCss MUEIIMHOBAsi 000JI09Ka
MPOBOJHUKOB ~ HEPBHOH  CUCTEMBI, 4amle B
[IEPUBCHTPUKYJIIPHOM  IPOCTPAHCTBE  OOJIBIIUX
MOJTyIIApHiA, CTBOJIE MO3ra, MO3KEUKE, XHa3Mme
3pUTENLHBIX ~ HEPBOB, HMHOTJA B 00JIaCTH
TUIoTanamyca, TIOJTKOPKOBBIX oOpazoBaHUi
(O.A. XoHkapuaH u coaBT., 1987).

[Ipu mUTENHHO TEKYIIEM PacCeTHHOM CKIIEPO3e
U BBIPOKEHHOM pa3pylIeHHH MHEIUHA MOXKET
MPOUCXOAUTh BTOPUYHAS JIETCHEpAIMs  OCEBBIX
[WINHAPOB HEPBHBIX BOJOKOH, B MOCIEAYIONIEM —
HEPBHBIX KJIETOK W  OJUTOACHIPOIUTOB. JTO
MIPUBOJIUT K aTpO(GUU FOJIOBHOI'O M CIIMHHOI'O MO3ra,
PaCIIMPEHHIO KENTYAOIKOB MO3Ta.

Bcee OIHCaHHBIC maToMOp(HOIOTUIECKHUE
W3MEHCHUS HEOOXOIMMO 3HaTh NPAKTUICCKOMY
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Bpady, TIOCKOJIBKY Ha CETOJHSAIIHUKA JICHb YXKe
UMEIOTCS. METOABl JHAarHOCTHKH, MO3BOJISIOIINE
OTpeAeNTuTh y OONBHOTO HAIMYWE, JIOKAJIH3AIHIO,
BEJIMYMHY M KOJHYECTBO OJISAIICK, OLICHUTH CTCIICHb
WX AaKTHUBHOCTH W TPEANOJIOKHUTEIBHBII BO3PACT,
BBISIBUTH MPU3HAKU aTPOPHUH MO3Ta.

B mnacrosmee Bpems HE BBI3BIBAET COMHEHHS
HaJlMYMe TpPH paccesHHOM CKIepo3e Ipolecca
peMHUETHHU3AIII OTHOBPEMEHHO c
JeMuenuHuzauued. B mepByro  ouepeab  3TO
MPOMCXOAMT MO KpassM akTHBHOM Oysiiku (G. Prineas
u coanT., 1993; C. Raine u E. Wu, 1993). IIpomecc
pEMHUENMHU3AINH OYeHbh MEIJIEHHBINH u emé Oomee
3aMeyIsIeTcsl TI0 Mepe YBENMYCHHUS JITUTEIBHOCTH
3aboneBanus [13].

Kiunnnka wu jawmarnocruka. KimHuueckue
OpPOSIBIICHUST PACCESTHHOTO CKJIepo3a CBSI3aHBI  C
OYaroBbIM TMOPAKEHUEM HECKOJIBKUX Pa3JInYHBIX
OTJIEJIOB TOJIOBHOTO W CIMHHOIO Mosra. B mmwmpe
OOIIETIPUHATON CUMTACTCS OIEHKA KIMHHYECKOTO
craryca OONBHBIX C TIOMOIIBIO IIKAJbl COCTOSIHHUS
¢yakunonaneheix cucteM (FSS) m pacmmpenHoi
IIKaJIel OeHKH uHBamuaHocTd 1o J.Kurtzke (EDSS)
[12]. Ikana FSS noapa3ymeBaeT OIEHKY B Oaiax
or 0 mo 6 cTemeHW BBIPAKEHHOCTH CHUMIITOMOB
MOPAKEHUS PA3IMYHBIX TPOBOMISAIINX CUCTEM MO3Ta,
a mxkanma EDSS onenuBaer o0myr0o creneHb
uHBaNuAHOCTH B Oayutax ot 0 o 10 [12].

Teuenue 3a00neBaHUS XPOHUUYECKOE, BAPUAHTHI
TEYCHHS PACCESHHOTO CKIIepo3a Pa3sHOOOpa3HBI: Ha
HAuaJIbHBIX JTanmax OoOJIE3HH dYalle OTMevaeTcs
pPEMHTTHpYIOLEe TeUeHHe, KOTOpOe C TeYeHUEM
BPEMEHH  MOXET  IepPedTH  BO  BTOPUYHO
POTpeccUpyoliee; pexe - MEPBUYHO
NPOTPECCUPYIONINIA THIT TEUYECHHUs 3a00JeBaHUs WU
CTaOUIIBHBIN pacCesTHHBIN CKIIEPO3.

Breigenstor crienyromye KIMHHYECKHE (OPMBI
3a00JIeBaHus: 1LepeOPOCIMHANBHY0, CIUHAIBHYIO
MO3KEUKOBYIO, CTBOJIOBYIO, OINTHYECKYlO. OTa
KIacCH(UKAIMsl OCHOBaHA HA  IpeoOiagaHuH
MOPaKEHHsT OJTHOTO W3 OT/ENIOB HEPBHOW CHUCTEMBI.
Tum  TedyeHuss  3a0oneBaHWs,  JUTUTEIBHOCTH
pemuccuii, 000CTpeHUWii, OTBET Ha JICUCHHE,
N30HPaTENbHOCTh BO3HUKHOBCHUS OJIsIIeK
paccesHHOTO CKJepo3a B MO3T€ Upe3BBIYANHHO
WHAUBHIyabHBL. He OblBaeT 1BYyX OOJBHBIX C
OJIMHAKOBBIM TEYCHHEM 3a00JICBAHUS U MICHTUYHOM
CUMITOMATUKOMH. ITosTomy OUATHOCTHKA
paccessHHOTO CKJiepo3a TpeOyeT WHAWBUAYAILHOTO
MOJIX0JIa K KaXJI0My OOJbHOMY, TIIATEIHHON OIICHKH
00BEKTUBHBIX CUMIITOMOB H JKaj100.

JlmarmocTrka paccessHHOTO CKJIepo3a
OCHOBBIBACTCS Ha JTAHHBIX aHaMHe3a,
HEBPOJIOTHUECKOTO ~ OCMOTpa W pe3yibTaTax

JOIIOJITHUTCIBHBIX MECTOI0B O6CJ]CHOB3HI/I$I. yI[a‘lHLIM

SIBIISICTCS.  ONpEJACTICHHE  TIABHOTO  KpUTEpHs
JIMarHOCTHKH paccessHHOTO cKJIepo3a:
«TUCCEMUHAIIAS CUMIITOMOB B MECTE M BPEMCHMY.
OTOT  TEpPMHH  TOJpPa3yMEBacT  XPOHHYECKOES
BOJTHOOOpa3HOE TCUCHHE 3a00J1eBaHUs c
BOBJICUCHUECM B MaTOJOTHICCKUN MpoIIece
HECKOJIbKUX TPOBOJISIINX CUCTEM.

Ha CETOMHSIITHHIH TICHb HaunboIee

HH()OPMATUBHBIMU ~ IPHHATO  CUMTaTh  MAarHUTO-
pe3oHancHyro Tomorpaduio (MPT) romoBHoro wu
CIIMHHOTO MO3ra U HajlW4ue OJMUIOKJIOHAIBHBIX
MMMYHOTJIOOYJIHOB B JIMKBOpPE OONBHBIX.

VY4uuThIBas BEIyNIYIO POJIb KMMYHOJIOTHUECKUX
peaknuii B TATOTEHE3e PACCESTHHOIO CKIepo3a,
0cOOEHHO Ba)KHOE 3HAUCHHME MAJsI HAONIOACHUS 3a
AKTUBHOCTBIO M Pa3BUTHEM  IAaTOJIOTHYECKOTO
npolecca Npu JaHHOM 3a00JIeBaHUM TPHOOpETaeT
peryisipHoe HCCIIeI0BaHUE y 00IBHBIX
HMMYHOJIOTHYECKOTO aHanmm3a KpPOBHU
(MMMyHONOTHYECKUT MOHMTOPUHT). Ha ocHoBaHuM
JAHHBIX MHOTOJICTHETO MCCIE0BaHMSI IMMYHHUTETA Y

OONBHBIX  pPAacCesHHBIM  CKJIEPO30M,  MOXKHO
KOHCTaTHPOBATH, qTO0, BO-TIEPBBIX,
UMMYHOJIOTHYECKHE W3MEHEHUs OIIEPEXKAIOT

KIIMHUYECKHUE; BO-BTOPBIX, WMMYHOIIATOIIOTUUECKUI
IPOIIECC JWHAMUYEH, B XOAE pa3BUTUS OOJIE3HU
U3MEHSACTCS W peakius HMMMYHHOH CHCTEMBI Ha
00JIe3Hb, MTPOUCXO/IUT WCTOIIECHHE psna
KOMITEHCATOPHBIX ¥ TapajliellbHO pPa3BUBACTCS P
HOBBIX 3alUTHBIX peakuuid. Bciencrtsue 31Oro
UMMYHHasi  CHCTeMa  OOJBHOTO  PacCEesHHBIM
CKJIIEpO30M (DYHKITMOHHUPYET Ha UHOM YPOBHE, YeM Y
TOTO XK€ YeJIOBeKa J0 OO0JIe3HH, U TeM OoJjiee, 4eM y
310poBoro. Bot mouemy BakeH MMMYHOJIOTHYECKHIA
MOHHUTOPHUHT: OH HEOOXOIWM HJs  CpaBHEHUS
rmokasareied  MMMYHHTETAa C  PEIbIIyIUMHI
MOKa3aTeNsIMU TOTO ke OONBHOTO, HO HE 3JJ0POBBIX
JOJIE KOHTPOJIBHOM CPYIIIEL.

Marepuanbl U mMetoabl. OmHUM U3 (HakTOpOB
nporpeccupoBanusi  paccessHaoro ckiepoza  (PC),
HapAQy € JAEMHUEIN3UPYIONIMM IPOIECCOM, SBISIETCS
AKCOHANbHAS JIETeHepalus W  HEeNoCpeICTBEHHAs
rubenb Tena HeiipoHa. B Hacrosiiee Bpemst BemeTcs
AKTHUBHBIM IMOMCK HOBBIX IPENapaToB, VIS JICUCHUS
PC, criocoOHBIX MONABIATE MPOATIONTO3HBIE (PAKTOPHI
Y aKTUBHPOBATH AHTHUATIONTO3HBIE MOJEKYJBI, YTO B
MIEPCIIEKTHBE, BO3MOXKHO, TTOBBICHT 3PQEKT Teparmu.

B kauectBe mpemapata ¢  TOAOOHBIM
JECTBUEM HaMH  ObUI ~ TPUMEHEH  mpenapar
«Asuiext» Gupmbl TEVA, nelicTByOIIMi Ha TPOLIECC
MIPEIOTBPAIICHHS SAIepHON TPaHCIOKAIX
rIMIepanbaerua-3-GocdaraeruiporeHasspl,
AKTHBAIMU aHTHAIONITO3HBIX MOJICKYII, ITOJIABICHUE
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MPOANONTO3HBIX (PAKTOPOB M COXPaHEHHS MTOTECHIHANIA
MUTOXOHIpU. BbUI0 mpoBeneHo uccienosanue y 17
OOJBHBIX, CTPAAIOIINX BTOPUIHO-TIPOT PECCUPYIOIIEH
(hopMoii paccessHHOTO CKJIepo3a, pa3/ie/ieHHbIX Ha /IBe
rpynnel. B 1 rpynmy Bomwio 9 OOJBHBIX, KOTOPHIM
MPOBOAWIACE  TPAAWIIMOHHAS  CHUMIITOMAaTHYeCKas
Tepanus - METa0O0IUKH, Jie3arperanThl,
AHTUXOJMHACTEPa3HbIC npenaparsl, BUTaMHUHBI
rpymsl B. Bo 2 rpynmy BkimodeHO 8 OOJBHBIX,
KOTOPBIM B TPAJAUIMOHHYIO CXEeMy JI€UCHHUS ObLI
BKJIIOUEH «A3MIEKT» B 03¢ 1o 1 mr/1 pa3 B cyTku B
TedeHne 3 MecsmeB. BeceM OONBHBIM TTPOBOIMIINCH
KIMHAYECKHE W TAPAKIMHUYECKHE  METOJBI
uccienoBanus, Bkimoyass MPT rosoBHoro mosra st
BU3YAJIM3AIMU 0YaroB THUIMOTPOGHH KOPHI TOJIOBHOTO
MO3ra: JI0 JICYeHHs, yepe3 3 MecsIa.

DapmMaKoIOrM4ecKue CBOMCTBA:

Pazarunun SIBJIACTCS n30upaTebHBIM
HEOOpaTHUMBIM ~ WHTHOUTOPOM  MOHOAMHHOOKCH/IA3bI
mma B (MAO-B), c¢epmenta, nHa 80 %
OTPEIETSIIONIET0 aKTUBHOCTh MOHOAMHHOOKCHIA3hl B
TOJIOBHOM MO3re U MeTabonm3m nodamuna. OH B 30-80
pa3 Oomee axthBeH B oTHOmeHHH MAO-B, wem K
apyroMmy Tumy 3toro ¢epmenta — MAO-A[S]. B
pe3yabTaTe MHTHOMPYIOLIEro NEeHCTBHS TIperapaTta Ha
MAO-B B  LEHTpalbHOM  HEPBHOM  cuUCTEME
TOBBIIIAETCS.  YPOBEHb  JMo(amMuHa,  CHIDKAETCS
00pa3oBaHHE TOKCHYHBIX CBOOOJHBIX —PaJIUKAaJIOB,
M30BITOYHOE O00pa3oBaHME KOTOPHIX HAOIFONMAETCS y
OompHBIX Oone3Hbto [lapkuHcona. PazarummH obiagaer
TaK)Xe HEMPONPOTEKTOPHBIM JIeCTBUEM. B oTiimune ot
Hen3OuparenbHeIX MHrHOMTOpoB MAQO, mpemapar B
TEpaIeBTHYECKUX J103aX HE OJIOKUpYeT MeTa0oI3M
NOCTYMAIONIMX C MUIIeH OWOTeHHBIX  aMHHOB
(HanpuMep, THpaMHHA), B CBSI3M C Y€M HE BBI3bIBAET
TUPaMHUH-O0YCIIOBIICHHOTO THIIEPTEH3UBHOTO
cHHIPOMA («CHIPHBIH 3D dEKT).

PazarunmH OBICTPO BcachIBaeTcs IMocie MpHeMa
BHYTPh; €r0 MaKCHMalbHasi KOHIIEHTPAIUS B TIIa3Me
kpoBu (Cmax) pocturaercs uepe3 (.5 wuaca.
AOcomroTHasT OHOIOCTYITHOCTh IIpemapara Iocie
OJTHOKPATHOTO BBEICHUS COCTaBIsIEeT OKOJio 36%.
[lmma H©He Bauser Ha BpeMs  JOCTHXECHHUS
MaKCHUMAaJIbHOUW KOHIICHTpPAIMH pa3ardiiiHa B KPOBH,
OJTHAKO, TpU ToTpednenun xupHoi mwim Cmax u
IUIOIA/Ab IOJ KPHBOM KOHIEHTpaLWH Ipernapara
(AUC) cHmxarorcs Ha 60% umw 20 %,
cooTBeTcTBeHHO. DapMakoKWHETHKa  TIpernapara

nMeeT JIMHEWHBIA XapakTep B [JWama3oHe 103
0,52 wmr. Cea3p ¢ OeakaMud IUTa3Mbl KPOBH
konebnercs ot 60 mo 70 %.

Pazarunun mo4TH MoJHOCTHIO METa0OMU3UpYyeTCs
B nieyeHu. broTpanchopmaiusi oCyecTBIsSeTCs IyTeM
N-geanKiIupoBaHNsS W/WINH THAPOKCHINPOBAHUS C
o0pazoBaHreM OCHOBHOTO OMOIOTHYECKH
MaJIOAKTUBHOTO MeTabonuta — l-amMMHOMHAaHa, a
TaKKe 2-X Jpyrux MerabosmtoB -3-ruppokcu-N-
npomaprmwi-1 ~ aMUHOWHmaHA W 3-THAPOKCH-1-
AMUHOMH/IAHA. Mertabomuzm npenapara
ocymiecTeisiercss npu ydactin m3opopmer CYP 1A2
cucteMbl mmrToxpoma P-450. Pazarmnwmn BBIBOIUTCS
MPEUMYIIECTBEHHO Toukamu (Oonee 60 %) u B
MCHBIIICH CTerneHu uepe3 KuinedHuwk (Oomee 20 %).
Menee 1% BBeneHHOH 03Bl IpenapaTa BbIACIAETCS B
HEM3MEHHOM  BHAe. llepuox  moMyBBIBEICHHUS
cocrapysier 0,6-2 yaca. [TapameTpsl apMaKOKHUHETUKA
paszarwifHa NpPaKTUYECKH HE MEHSIOTCS Yy OOJBbHBIX C
JIETKOM W yMEPEHHOW IMOYEYHOM HEI0CTATOYHOCTBIO.
IIpu nerkoif NEYEHOUHONW HENOCTATOUYHOCTH MOXKET
HaOJII01aThCs TIOBBIIICHHE 3HaUeHUH mapameTpoB AUC
nu Cmax Ha 80 % um 38 %, a y maumeHToB ¢
YMEpPEHHBIMH HapyIICHUSIMA (YHKIMH TIEYEHH OSTH
napameTpsl  fgocturatot  Oomee  500% u  80%,
COOTBETCTBEHHO.

Pe3yabTaTthl HCCJIeI0BAHUS. [Ipu
CPaBHUTEIHHOM aHalm3e 3pPEKTHBHOCTH
TPaJULUOHHONW Tepalmuy W Tepalnuud B COYETAaHUU C
«A3MIEKTOM» Y OOJBHBIX, BKIIOUYEHHBIX BO 2 TPYIITY
npu MPT wuccnenoBaHUsIX OTMEUalOCh CHUKEHHE
IoKasareJeu, CBH/JIETENBCTBYIOIIMX 0
MIPOTPECCUPOBAHNM 00BEMa 04YaroB runoTpodun
KOpbl TOJNOBHOTO Mo3ra. Takke OBLJIO OTMEUEHO
NOJOXKHUTENIbHOE ~ BIMSHHUE  HA  KOTHUTHUBHBIE
(dbyakuu,  obmiee  caMOUYyBCTBHE — OOJNBHBIX,
CHIDKCHHE AaCTEHOBET'CTATHBHBIX NPOSBICHUN, a

TAKXKEC yMeHI)HIeHI/Ie NHTCHCUBHOCTHU
MPOTPECCUPOBAHUST  KIMHUYECKUX  MPOSBICHUN
3a00JIEBaHUS.

Bce OonpHBIE OBUIM TIPOAHAM3UPOBAHBI IO
mkane EDSS mo nedenms, cmycts mecsi, 3 u 6
MecsleB mocie JedeHus. lIpm aTom oTMedanoch
cpennee cHmwkenue oT 0.5 go 1 Oamma 3a Bpewms
KOHTPOJINPYEMBIX HCCJIENOBAHUN BO BTOPOW TpymIe
OONBHBIX B CpaBHEHWH C TEPBOH TIPYNIOH, TIne
OONbHBIE HE TONydYald TMpenapar  «a3uiieKT.
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Puc. 1. Onenka naBanuau3saimu (mkana EDSS) y 60bHBIX ¢ BTOPHYHO-TIPOrpecCUpyoNIei GOopMOii pacCessHHOTO CKIIepo3a.
Fig. 2. Evaluation of disability (EDSS scale) in patients with a secondary-progressive form of multiple sclerosis.

BruiBonbl. Haznauenne npenapara «a3uwiekT», B
Ka4yecTBE IIMTONPOTEKTOPHOH Tepanuu OOJIBHBIM,
CTpaJarouM BTOPUYHO-TIPOT PECCHPYIOIIUM
TEUCHHEM  PACCeSIHHOTO  CKJIEp03a,  BEPOSITHO,
CIOCOOCTBYET MTOBBIIIIEHUIO 3 PEKTUBHOCTH
JICYCHUSI U YIIYUIICHUIO Ka4eCTBa )KU3HHU OOJIbHBIX.
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AnHoTOUUSA. PaccesHHBI cKIlepo3 — MyNbTU(AKTOpUAIEHOE ayTOMMMYHHOE 3a00JIeBaHuE,
Mopaskaroliee roJIOBHOW M CIIMHHON MO3T, TpeOyrollee MPUMEHEHHS B Tepaluy JIEKapCTBEHHBIX
CpEACTB OJHOBEKTOPHOro iAeWcTBus. Ha rpynme manmueHTOB Hamu ObUI IPUMEHEH Ipenapar
«Hyxneo — UM® ¢oprte», koTopsiii obecnieunBaeT (ocdaTHble TPYIIB, HEOOXOAUMBIE IS
00BeIMHEHUST MOHOCAXaPHUIOB C IiepaMuIaMu Al 00pa3oBaHus 1epeOpo3uaoB U GochaTuaHbIX
KHCJIOT, KOTOpBIE COCTAaBISIIOT OCHOBY chuHrommenuHa u riaunepodochonmnuaoB. Bropeim
npenapatoM BbiOOpa cran «[IK-mepuy», Omokupyrommii TiayramatHeie NMDA-perentopst
SIBIISIIOIIMECS] BEAYIIMMHE B MaTOTeHE3e aKCOHABbHOM nereHepannu. JlanHbiii BEIOOp 00ycIOBIcH
HETNIOCPEACTBEHHBIM BO3ACHCTBMEM Ha IPOLECCHl ACMUCIMHU3ALMU C OJHOW CTOPOHBI, U
OIIOCpEeIOBaHHBIM Bo3felicTBHeM mnpemnapata «[IK-mepu», HampaBieHHBIM  Ha CHIDKEHHE
JlereHepaTUBHBIX MPOLIECCOB B IMNIMAIBHON TKaHH, IPUHUMAIOIINX YYaCTHE B CHHTE3€ MHUEIIHHA, C
JpYTroil CTOpOHBI. bBBUIM MpoBeleHbl KIMHUYECKHUE WCCIeOBaHUs Yy 15 OONBHBIX, CTPaJaronnuX
BTOPUYHO-TIPOTPEAUEHTHBIM TEYEHHEM DPACCESIHHOTO CKIIEP03a, pPa3leNIeHHbIX Ha JBE TPYIIHI.
B 1 rpynmy Bomm 8 4enoBek, MOMyYaronX TPAAUIMOHHYIO TepaIuio (TOPMOHBI, aHTHATPETaHThI
BUTaMHHBI Ipynnsl B), Bo 2 rpymnmy -7 4YenoBeK, B CXEMy TPaJULMOHHOIO JICYEHHUs! ObLIN
BkitodeHsl npenapathl «[IK-mepipy B pazoBoit moze 100mr. (cyrounas mo3a 300mr.) -30 mHeit u
«Hyxieo — IIM® ¢opre» mo 2 kancymel B cyTkd, B TedeHwe 30 mneil. Hamm BhICKazaHO
MIPeJUIOKEHNEe, YTO OJHOHANpPABICHHOE IEWCTBHE B OJHOM CHCTEME Pa3HBIX T'PYII Npenaparos,
BIMSIOIMX Ha TIPOLIECCH JEMHMEIMHU3AIMA M aKCOHAIBbHOW JEreHepalliy MpU paccesHHOM
CKJIEpO3€, BO3MOXKHO, UMEIOT OOJIbIIIE [IIAHCOB Ha MOBBIIICHUE 3P ()EKTHBHOCTH TepaITiH.
KiroueBble ci10Ba: paccessHHBII CKIIEpO3, Tepanus, OJHOBEKTOPHOE JIeiiCTBHE.
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Abstract. Multiple sclerosis — the multifactorial autoimmune disease affecting the head and
spinal cord, demanding application in therapy of medicines of multidirectional action. In the
group of patients, we used the drug «Nucleo-CMP Forte», which provides phosphate groups
needed to combine with sugars to form ceramides and cerebrosides phosphatidic acids, which
form the basis of glycerophospholipids and sphingomyelin. The second drug of choice was the
«PK-Merz» blocking NMDA-glutamate receptors which are leading in the pathogenesis of
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axonal degeneration. This choice is due to the direct impact on the process of demyelination on
the one hand, and indirect exposure to the drug «PC-Merz» aimed at reducing the degenerative
processes in the glial tissue involved in the synthesis of myelin, on the other hand. Clinical
studies have been conducted in 15 patients suffering from a secondary-progressive course of
MS. The patients were divided into two groups. The 1st group included 8 people receiving
conventional therapy (hormones, vitamins B antiplatelet agents). The second group included
7 persons. The scheme of conventional treatment included drugs «PC-Merz» in a single dose of
100mg. (a daily dose of 300 mg.) —30 days «Nucleo-CMP forte» — 2 capsules a day, for 30
days. We suggest that the one-way action in one system of different groups of drugs, affecting
the process of demyelination and axonal degeneration in multiple sclerosis, may have a better
chance to improve the effectiveness of therapy.

Key words: multiple sclerosis; therapy; multidirectional action.

AkTyanbHOCTh. HecMoTpst Ha HOBbIE METOBI
nmedeHus paccessHHoro ckiepo3a (PC), mpobiema
OCTaeTcsi OYEHb AKTYaIbHOM Ha CETOAHSAIIHUAN [ICHb
MOTOMY, YTO PACCeSTHHBIM CKIJIEpO30M 3a00JI€BalOT
JIIONM OYeHb MOJoAoro Bo3pacta. CpemHMit BO3pacT
Havyana 3aboneBanusi — 17-25 ger. Bo-BTOphIX,
OOJNILHBIX PACCESTHHBIM CKJIEPO30M OYEHb MHOTO; IO
Bcelr Poccun okomo 200 000. B-tperpux, 3Ta 00IE3HB
OBICTPO MHBAIMAW3UPYET TMAIMEHTOB, 4 3TO O3HAYACT,
YTO €Ie COBCeM MOJIOABIE JIFOAM CTaHOBSTCS
HETPYIOCIIOCOOHBIMU. M B 4YETBEPTHIX, 3TO CeMelHast
npobieMa — BCSI CEMbsl BBIHYXKIICHA MOACTPaUBATHCS
MO/l PEeXUM JHS OOJBHOTO, BEIb TAKAM MalMCHTaM
HYXEH TOCTOSHHBIN yXxo1. [103TOMy O4eHb aKTyasIbHBI
COITabHBIC MPOOIIEMBI, CBSI3aHHBIC c
uHBaNMAM3anyel. OyHIaMeHTaIbHBIE UCCIICIOBAHMUS B
o0NacTl MOJIEKYJISIPHOM OHOJIOTMH, WMMYHOJIOTHH,
TeHETHKH B TIOCITIETHHUE TOJbI MO3BOJMIM JOCTUTHYTh
3HAUUTENIBHOTO TPOrpecca B MOHUMAHUHM MEXaHH3MOB
pa3BUTHs marojoruyeckoro mnpouecca npu PC [5] n
CO3IAHUS HOBBIX BBICOKOTEXHOJIOTUYHBIX
(hapMaKoIOTHYECKUX IPEenapaToB, CTOMMOCTb KOTOPBIX
JOCTHUTaeT COTHH Thicsd. B To Bpems, Kak
KOMOWHHPOBaHUE MPUMEHEHHE OJJTHOHAIPABIICHHBIX TI0
JEHCTBHIO, HO Pa3HOBEKTOPHBIX MPENapaToB CIIOCOOHO
TIOBBICUTH 3P PEKTUBHOCTH JIeYeHUS 0e3
3HAYUTEILHOTO TIOBBIICHUS 3aTpaT. JTHOJOTUS M
narorede3. PC spusiercs MynbTr(aKTOpUaIbHBIM
3a00NIeBaHUEM, Pa3BUTHE KOTOPOro  OOYCIIOBJIEHO
B3aMMOJICCTBHEM (DAaKTOPOB BHEITHEH Cpembl (BUpyca
W/WM APYroro matoreHa v reorpaguyeckux Ghakropos)
U HAaCJIe/ICTBEHHOH MIPEAPACIONIOKEHHOCTH,
peau3yeMoil MOJIMI'€HHOM CHUCTEMOM, BKIIIOYAOILECH
0COOCHHOCTH HMMMYHHOTO OTBETa M ONPEIEIICHHOIO
Tra Metabonmma [1].

Cpenu Hanbosiee yOeIUTEIbHBIX J0Ka3aTeIbCTB
ydacTHsi MMMYHHOH cucTeMbl B maTtorenese PC
MOYKHO TIpUBECTH: 1) Hanu4yme B MO3re, JHKBOPE U
KpOBHU OOJBHBIX aKTHUBHPOBAHHBIX
MMMYHOKOMIIETEHTHBIX ~ KJIETOK; 2) TOBBIICHHE
YpOBHEH JKCIPECCHHM MOJIEKYN aAre3Wdl M aHTHUTEH-
MPEACTABICHUS B  «OCTPHIX»  Omsmkax  PC;

3) BblAETEHME W3 TKaHW MO3ra, JIMKBOpa U KPOBU
OONBHBIX KJIOHOB u JIMHUR KJIETOK,
CCHCUOMJIM3UPOBAHHBIX K AaHTUICHAM MHENMHA,
4) TmoBBIIIEHHAs JOKampHas npoaykmus  IgG,
00pa3yIollero B IMKBOPE OJUTOKJIOHATBHBIE TPYIIIIH,
a TaKKe aHTUTEJ K aHTUT€HaM MHUEJIMHA U BHpPYCaM;
5) 50h¢deKTUBHOCTE HUMMYHOCYIPECCOPOB  TPH
oboctpennn PC, a Takke BO3SMOXXHOCTh YMEHBIICHHS
KIMHUYECKUX TPOSBICHUH 3a00NeBaHUs  IOCIe
WHAYKLOUM TOJEPAHTHOCTH K AHTUICHAM MHEIHHA
WIM  yJaleHHs  ayTOPEaKTUBHBIX  T-KIETOK;
6) accoumanus ToBelieHHOro pucka PC ¢
ramotuniom HLA-DR-2 (Dw2) u apyruMu reHamu
MMMYHHOU cuctemsl (Zweiman B., Lisak R.P., 1986;
Dhib-Jalbut S., McFarlin D.E., 1990; Wucherpfennig
K.W.etal., 1991) [2].

[Tatorenes PC cknagpiBaeTcsi M3 KOMILIEKCA
MMMYHOTIaTOJIOTHYECKUX u MAaTOXUMHYECKUX
peakuuid, pa3BUBAIOLIMXCS B HEPBHOH CHCTEME.
Cunraercd, 9TO MMMYHHBIE MIPOIIECCHI
WHAYLUPYIOTCS aHTUreHHbIMU cTpykTypamu [THC n
IpeXKJe BCEro — OCHOBHBIM OCJIKOM MHUEIWHA U
[JIMKONIPOTEMHOM MHEJIMHA — MAaKpOMOJIEKyJaMu
OJIUTOZCHIPOIIUTa. AKTHBallUs aHEPrUYHbIX |-
mumponuro Ha nepudepun (e LIHC) sBasercs
MEpPBLIM 3TaroM uMMyHomatorene3a PC. 3amernm,
YTO KIOHBl  AyTOPEaKTUBHBIX  T-1MMpounTOB,
pearupyromux ¢ cooctBeHHbME aHTHUreHamu [[HC,
NPUCYTCTBYIOT W y 3/J0pPOBBIX JIOAEH, HO B
MUHUMAJIBHBIX KOJWYECTBaX M B HEAKTHBHOM
cocTosiHuu [3].

NmmyHonornyeckue m3menenuss mnpu  PC
NPOSABISAIOTCS  OTKJIOHEHUSIMH  KJIETOYHOTO |
ryMopajbHOro nMMyHHTETa. CO CTOPOHBI KJIETOYHOM
PEaKTUBHOCTH OTIPEAETSIOTCS: CHIDKEHUE
cosiepkaHusl T-KJIIETOK CyNpEcCOpOB, IOAABIICHUE
T-KJIETOUHOTO OTBETa HA MMHTOIEHBI, HEBBICOKHMH
noreHuuan NK-KIETOK W H3MEHEHUE NPOAYKIUHU
HHTEPPEPOHOB,  YBEIMYEHHE  LHUTOTOKCHUYHOCTU
MOHOHYKJICAPHBIX KIJIETOK, W3MEHEHHS B CHCTEME
WHTEPIECHKUHOB.

Ha cmenyromem  a3tame  MaToONOTMYECKOrO
poliecca ayTopeakTUBHbBIE T-TUMQOUUTH TPOHUKAIOT
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B IHC mocpeactBoM yBenW4eHHs 3KCIPECCUH
MOJIEKYJ a/ir€3uH, MIPUCOETUHEHNS K 3HA0TEINATbHBIM
KJIETKaM M IIepexoia depe3 IeMaTo3HIehaTnIecKuil
Oaprep (I'DB). JlanpHeimas AKTHBALINS
T-muM(pOLMTOB NPOXOAUT C yJaCTUEM MOJIEKYN KO-
CTUMYIALMHU.  AHTUT€HAMU-MUILEHSIMH  SIBIISIOTCS
OelMkn W JMNUABl  MHENUHA.  AKTUBUPOBaHHBIC
T-k7IeTKH M BTOPUYHO BOBJEYEHHBIE B TPOIECC
Makpoparn ¥  KJIETKH MHKPOIJIMM  BBIICILIIOT
Pa3InyYHbIE MPOBOCIAIUTENIBHbBIE [IUTOKUHBI, KOTOPbIE
001aJat0T COCOOHOCTBIO MHIYLIMPOBATh AAr€3UBHBIC
PELEnTOpHI Ha SHIOTENHATBHBIX U IMMYHHBIX KJIETKaX,
a TaKKe YCWIMBATh MHIPALMIO COOTBETCTBYIOIINX
MMMYHOKOMIIETEHTHBIX KJIETOK B O4ar BO3HHKILIETO
BOCIJICHUS.. AKTUBHOCTh BOCTIAJICHUSI KOPPEIUPYET C
YPOBHEM IJIOTHOCTHU aJre3MBHBIX MOJEKy1. B mpouecc
TaKKe BKIIOYAIOTCs B-mumdonuTsl u cHHTE3MpyeMble
“MU aHTHUTENA [4].

BocnanurenbHpiit nporiecc B OHC
COIIPOBOX/AAETCSI ~ 3HAUUTENBHBIM  TOBBIIICHUEM
npoHuiaeMoctTd ['2b, OTeKOM TKaHM, AEMO3ULUEH
(hmubpuHa M IPYruX MaKpOMOJIEKYN U3 KPOBH B TKaHb
U T.J. OTO JOMNOJHHUTEIBHO CIOCOOCTBYET CPBIBY
TOJIEPAHTHOCTH K MO3TOBBIM aHTHI'€HaM M aKTHBALUU
HOBBIX TPYIIl CEHCHOWIM3UPOBAHHBIX KieToK. [lpu
c1aboCcTH MEXaHW3MOB KOHTPOJIS JIFOObIE M3MEHEHHUS
romMeocrasa, NPUBOAALINE K MOBBILIEHHIO
nponunaemoctd ['Db  (Hampumep, crTpecc) MOryT
CTUMYJIMPOBATh Pa3BUTHE ayTOMMMYHHBIX PEAKIHH.
IIpu 3TOM MOXET NMPOUCXOIUTh U3MEHEHHE CBOICTB
AHTUT€HOB MHUENINHA, 00pa30BaHHE HOBBIX aHTUI'€HOB,
HapyllIEeHUE HEHUPOIHIOKPUHHOMN peryiauuu
UMMYyHUTETa. L[UTOKMHBI, KOMIUIEMEHT, TUCTAMUH
CEpOTOHMH, IPOCTarlaHAWHBI M JIEHKOTPUEHBI,
KOAryJISIMOHHBIN KacKaj — BCe OTUYETJIMBO BIUSIOT HA
nponuriaeMocts ['Db. IloBbiIeHHE TPOHUIIAEMOCTH
I'D9b nmpu PC Moxer uMeTh W ApYyrue NPHYUHBL:
Harpumep, y OOJTBHBIX PC BBISIBJICHBI
LUTOTOKCHYECKHE I DHAOTeIMs T-KIeTKH |
AHTHTENA K SHAOTEIHIO.

IloBpmienne mnponmmaemocty I'Ob  sBmsercs
UCKJTFOYHMTEIBHO Ba)KHBIM, HO  HECHEeNU(PUIECCKUM
(axropom pa3BUTHSL MMMYHOITaTOJIOTHYECKOTO
nponecca B [IHC, Tak kak 1mogo0HbIe H3MEHEHUSI MOTYT
HaONIoaTbCs MpPU  PA3IMYHBIX BOCHAIUTENBHBIX U
HeBocHamuTenbHbIXx  3a0omeBanmsax [HC wu  He
COINPOBOYKAATHCS IEMUEITMHHU3AIMCH.

AKTHBHOCTh WMMYHOTIATOJIOTHYECKUX PEAKITHHA
OTIpeIeTsIeTCSI YPOBHEM aHTHTEH-TIPEICTABICHHS B
TKaHW ¥ aKTUBHOCTBIO a/Ir€3UH KIJIETOK K SHOTEIHIO
cocy/10B, akTuBanueil T-KIeTok, KoTopast MpH OTBETE
Ha  HEKOTOpblE  aHTUTEHBl  MOXET  HUMETh
MOJIMKJIOHANBHBIN XapakTep. Pemaromniee 3HaueHue B
pasBUTUM HMMYHOIIATOJIOTHYECKOro IIpolecca B
IIHC HMeeT OanaHc aKTUBAITHOHHBIX u

CYNPECCOPHBIX  IIMTOKMHOB, HMX  PacTBOPHUMBIX
peLenTopoB U MHTHOUTOPOB [5].

Qopmupyromuecss mpu PC B Gemom BerecTse
FOJOBHOIO M CIMHHOTO MO3ra IAaTOJOIMYEeCKHe
ouaru Ha3bIBaroTCs Oisikamu. Bemymiast uepra aTux
Ooyarop — JEMHENUMHU3aUUs ¢  aKCOHAIbHAs
JereHepanys. AKTHBalUs PE3WACHTHBIX KIIETOK
HHC — MUKpOTIMHM M acTpOTiHd — CTUMYJIUPYET
CEKPEINI0O UMH IINTOKWHOB M XeMOKHHOB ((haKTOpOB,
[IPUBJICKAIOIUX KIETKH B OdYar BocnajieHus). B
oyarn  MHUIPUPYIOT  KJIETKH  I'€MaTOr€HHOI'o
MPOUCXOXKAEHUST — MOHOUUTBH/Makpodaru, T- u
B-nmumdountel. Tak HaumHaercss QopMupoBaHHE
Onsiiku. B ouare BocmaneHUs KIETKH CEKPETUPYIOT
MHOXECTBO  aKTHBHBIX  MOJEKYJI:  IIMTOKHHBI,
aHTHTeNa, KHUCIOPOAHBIE M A30THBIE pPagUKabl,
MpoTea3bl. OTH MOJEKYJbl SIBISIOTCS OCHOBHBIMHU
(hakTOpaMu TMOBPESKICHHUS OJUTOACHAPOILMTOR H
MUenuHa. HauwaBmieecs — paspylieHHE — MHEIHHA
INPUBOAUT K IIOABJICHHUIO B HEM IMPOTCOJIUTUYCCKU
AaKTUBHBIX (PparMeHToB, YTO CHOCOOCTBYET €ro
JanbHeeMy noppexaeHuto. [1o BojokHaM B ouare
BOCHAJCHUS M JEMHEIMHU3UPOBAHHBIM BOJIOKHAM
HapyoieHo MpPOBCACHUC HCPBHOI'O0 HMMIIYJIbCA, YTO U
IIPUBOIUT K BO3HUKHOBCHHIO KIIMHUYECKUX
CHUMIITOMOB. OnHOBpEMEHHO c IIPOLIECCOM
JEeMUENMHU3AIMA HIET W DPEMHUETUHHM3ALMS, 4YTO
0cOOEHHO 3aMETHO Ha Kpasx akTUBHOW Oistmku. Ho
HECMOTPS Ha MOSIBJICHUE MPOLECcCa PEMUEITUHU3ALNN
y)K€ Ha paHHUX CTaausIX OO0pa30BaHUs OJISIIKY,
BOCCTaHOBJICHHUE MHUEITMHOBOU 000J109KH1
MPOUCXOAUT  HEAOCTaTOuHO 3PdexTuBHO. UYem
JUIMTeNIbHEE TEYeHUEe 3a00JIeBaHUs, TeM MEHee
BBIp@KEH IPOLECC PEMUECIMHU3ALNN, YTO MOXKET
OBITH CBS3aHO CO 3HAYUTEIILHBIM YMEHBIICHUEM
qrcsa OJIMTOIEHAPOIUTOB [7].

IIpu JUIATEIIbHON 51 BBIPAKEHHOM
JEMUEITMHNU3allu HaCTyImacT FI/I6GHB aKCOHOB,
MPUBOAIIAS K IOSBICHUIO CTOMKMX CHMITOMOB. B
XOlle TOBPEXKICHHUS OJMIOJCHAPOLMTOB U MHEIMHA
BBICBOOOK1aeTCs Oonbioe KOJIMYECTBO
ayTOAHTUI€HOB, [AIOIIMX TOMYOK K JalbHEHIIEMy
Pa3BUTHIO ayTOMMMYHHOTO IIpoliecca. PerynsTopHble
MeXaHH3MbI, 00eCTICUHBAOIIE B HOPME OajlaHC Mpo- U
MPOTHUBOBOCHAIUTEIBHBIX LUTOKHHOB "
CBOCBPEMEHHYIO CYIPECCHI0O HMMMYHHOIO OTBETa,
okaspiBatoTca npu PC  HecoCcTOSTENbHBIMHM, YTO U
O0YCJIOBNIMBACT TPOTPECCHPOBAHKE TATOJIOTHYECKOTO
Tporecca.

DBOJIOIMK OJISNIKKA CBOWCTBEHHA ITMKIAYHOCTE.
[oBTOpHOE OOOCTpEHNE TPOSIBISIETCS] BOCIIAIICHUEM 10
nepudeprr 30HBI TJIMO33a, OdYar YBEIWYUBACTCS B
pasmepax. Hapsigy ¢ 3TUM HOSBIISIFOTCS HOBBIE OYary, a
HEKOTOpble MOTYT perpeccupoBaTb. Pa3mepsl odaros
KOJIEOJIOTCSI  OT  HECKOJBKUX MHJUIMMETPOB 0
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HECKOJIBKUX CaHTHUMETPOB. DOPMHUPYIOTCSI OHH BOKPYT
cocynoB (Benyn). OOBMHO O4Yarm pacrojaratoTCs
NEPUBEHTPHUKYJSIPHO — Yy MEPEIHUX U 33JHUX POrOB
OOKOBBIX  JKEIYIOYKOB, CYNPAaBEHTPUKYISIPHO, B
MO30JIMCTOM Tesie. YacTo OHM JIOKAIN3YIOTCS B CTBOJIE
TOJIOBHOTO MO3Ta U MO3XKeUKe, HIEHHO-TPYJHOM OT/esIe
CIIMHHOTO MO3Ta, B KOpPEIIKAaX YeperHBbIX HEPBOB,
MOTYT pachoyiaratbcs TakXKe ¥ B 30HE BX0/1a KOPEILIKOB
B CHOMHHOM Mo3r. B cioywae paneko 3amenuiero
Iporecca 04aru MOTyT pacHpOCTPAHATHCSA M Ha cepoe
BEILIECTBO T'OJIOBHOI'O MO3I4Q, BBI3bIBAs aTPO(QHIO KOPBI.
[Ipu rUCTONOrMYEecCKOM HCCIECAOBAHUH OCTPHIX OYaroB
BBISBISIFOT YAaCTUYHYIO WM TIONHYIO JECTPYKLHMIO U
MOTEPI0 MUETIMHA. AKCOHAIBHBIC IWIIMHAPEL, B LETIOM,
OCTAalOTCSl HHTAaKTHBIMU. KpoMe nemuenuHu3anmu, i
OJsllIeK XapaKTepHAa HEHpornmaigbHas peakuus |
UHOUIBTpALHS MOHOHYKJICapPHBIMU KJIETKaMH
(mamdormTamun W Makpodaramu). XpOHHYECKHE
MOBPEXKJICHUSI ~ TPEACTABICHBl  MPEHMYIIECTBEHHO
TJTO30M.

IIpy UMMYHOTMCTOXMMHUYECKOM HCCIICIOBAaHUN
OYaroB JEMHUEIMHHU3AIMM MOXKHO BBIIBUTH BCE
MpPU3HAKK  JIOKAIbHOM  aKTUBALlMKM  MUMMYHHOU
cucteMbl. JliIsi aKTUBHBIX OYaroB XapakTepHa
NEepUBACKYIISIpHas HMHQUIBTPALMA, WIA «MY(THI»,
COCTOSIINE W3  NPOHUKIIMX B  TAPEHXUMY
T-muMpounTOB, MOHOLUTOB U  IUIA3MATHYECKHX
KJIeTok.  [lmasmatuueckue — KJIGTKHM  JIOKQJbHO
BbIpa0aTHIBAIOT ~ aHTUTENa HIPOTUB  aHTUICHOB
MUEITMHA U Pa3IUYHBIX BUPYCOB. Takxke BBISBISIOTCS
aHTHTENa K TaHTIHo3uaaM, aidbda-B-kpuctamumny u
JpYyruM aHTureHam|6].

Henocratok CYIIPECCOPHBIX CHCTEM
NPOSIBIISIETCS U B CHMXKEHUH criocoObHocTH T-KieTok
OonbHEIX PC KoHTpOnupoBarh mpoaykuuio Ig Bcex
KjnaccoB B-kierkamu in  vitro, OCOOCHHO TIpU
AKTUBHOM PC. IToBblIEHME NPOAYKLUA
UMMYHOTJIOOYJIMHOB ~ KJIETOYHBIMH  KYJBTYpaMu
OoonmpHplIx PC  pacueHuBamu  Kak — OpOSIBICHHE
akTUBaIUM B-kinerok in vivo. [locieacTBUsIMHU Takol
aKTUBALlMM MOTYT OBITh OJIMTOKJIOHAJbHBIE g,
NOBBIICHAE THUTpPA AaHTUTEN K BHpPycaM YacTo
BCTpEYAIONINXCS WHQPEKIMHA U CBOOOJHBIX JIETKHX
nerneii Ig B mukBope 60sbHBIX [9].

Kiaunuka n quarnocruka. PaccesHHbIN Ckiiepo3
OTJIMYaeTCS MOIMMOP(GHOCTHIO KIIMHAYECKUX
cuMIToMOB. [IpemioxkeHHble Pa3IMYHBIMH aBTOPAMU
KJIAcCCH(HKAIIMKA PACCESTHHOTO CKIIEPO3a OCHOBBIBAIOTCS
Ha KIMHUYECKHX TMPU3HAKaX; HauOoliee TPOCTHIM U
yIauHbIM  SIBISICTCS ~ JICJIeHWEe  3a00JieBaHUsl  Ha
1iepeOpaIbHY0, CIIMHAIIBHYIO, IIepeOpOCMHATBHYO [1].

Beinenenne onpeneneHHONH (OPMBI paccestHHOTO
CKJIEpO3a UMEET YCIIOBHBIN XapakTep; Tak, y OOJBHOro
CO CHMHAIBHOW (popMoii 3a00seBaHUS BO3MOXKHO
IPHCOEIMHEHNUE Yepe3 HEKOTOpOe BpeMsl NPU3HAKOB

MOpaXEHUs] TOJOBHOrO Mosra. Becbma xapakTepHO
BO3HHKHOBEHHE 3a00NieBaHHMSI B MOJIOIOM BO3pacTe,
npenmytectBeHHO B 20-40 JeT; W3BECTHBI CIydan
pPasBHUTHSI pPACCESIHHOTO CKJIEpo3a B JETCKOM U
MOXWJIOM  Bo3pacte. [losBiIeHWIO  paccesHHOro
CKJIEpO3a HEPEOKO NPENIIECTBYIOT IepeHECEHHbIE
oOmue WH(pEKIMY, OXJAXICHHEe opraHusma. B
OOJILIIIMHCTBE ~CIy4acB pPaHHUMH UM THITUYHBIMH
MIPU3HAKAMH  PACCESIHHOTO  CKJIepo3a  SIBIISFOTCS
JIBUTATEIbHBIE PACCTPOMCTBA, HEUPOTIATHS 3PUTEIHHBIX
HEpPBOB, HapyIIIeHNe Ta30BbIX (pyHKIMIL. J[BurarensHbie

paCCTpOI;'ICTBa MOI'yT MIPOSABIIATHCA HMW>KHUM
CITIaCTHYCCKUM napamnape3om, réMuIape3om,
MO3XCYKOBBIMHA CUMIITOMaMM: HapylieHue

KOOpAMHAIIMY, HWHTCHIMOHHBIA TPEMOp, aTaKcus,
CKaHJMpOBaHHAs pedb. OmnpeneneHHol 0COOSHHOCTHIO
CIIACTMYECKUX Iape30B  sIBISiETCS  IpeobjafaHue
BBICOKOT'O MBIIIEYHOT'O TOHYCa HaJl C1a00CThIO MBIIIIII.
Y MHOrMX OOJNBHBIX OOHapyXHMBAIOTCSI BBICOKHE
MHOTATHYECKUE PEIICKChI, KIIOHYCHI CTOIT M KOJICHHBIX
YarieyeKk, NUPaMHUIHBIC CUMIITOMBI 0€3 HPU3HAKOB
CHIDKCHUSI CHJIBI. XapaKTepHa CIIACTHKO-aTaKCHYECKasi
noxoaxa 6ospHOr0. CHIKEHUE, HEPABHOMEPHOCTh MIIN
OTCYTCTBHE€  OpIOIIHBIX  peieKcoB —  IOYTH
NOCTOSIHHBI ~ TIPU3HAK ~ PAaCcCESHHOTO  CKJIepo3a.
Jdpyrumu  4YacTBIMM ~ CHMIITOMaMH  PacCestHHOTO
CKJIEpO3a SIBJIAIOTCS: MEJIKOPa3MaIlUCTHIH
TOPM3OHTATIBbHBI ~ HUCTarM, Aumonus  (OOBIYHO
MOpa)KEHNE OTBOJIAILIETO HEPBa), HEHPONaTHsl JIMLEBOIO
HepBa, OCOOCHHO y OONBHBIX JETCKOTO U MOJIOIOTO
BO3pacTa. B OTHENBbHBIX  clydasx  BEAYIIMMH
NpU3HAKAMH ~ PAcCeSHHOTO  CKJIepo3a  SBIISTIOTCS
THIIEPKUHE3bI: TPEMOP TOJIOBBI, TPYOBIi (PyOpabHBII)
TPEMOp B pyKax, HOI'aX, YTO MOPOH JIMIIAeT OONBHBIX
CMOCOOHOCTH  TIepPE[IBUTaThCsl, OOCTY)XHUBaTh CeOsl.
JuarHocTrdeckoe 3HayeHHE HMEET OOHapyXeHHe
OHOCTOPOHHETO WM  (pexe)  JIBYCTOPOHHETO
perpolyapoapHOro HEBPUTA, KJIMHUYECKH:
MOSIBIISIFOLLIETOCS. CHIDKEHUEM 3PEHHUS] WM (B MO3JHUX
Cllydasx) TIOJHOW CIIENOTOM Ha OIWH  TIJia3.
XapaktepHas — 00paTUMOCTh  O(QTAIBMOJOIHYECKUX
cumrtoMoB. [lpy  wWccnemoBaHWM — TONSL  3PEHUS
YCTaHABJINBAIOTCS LEeHTpaIbHAs CKOTOMA,
TeMHAHOIICHS U IPYTHe N3MECHEHUSI.

Ha rna3sHom p1He wyacto oOHapy>KMBaroTCs
noOieJHEHHEe  BUCOYHBIX  MOJOBMH  JHMCKOB
3pUTEIBHBIX  HEpBOB. B mo3mHUX — cTagusx
3a00JI€BaHUSl  IMATHOCTUPYIOT YaCTHUYHYIO  WIH
MOJIHYIO0 aTpO(HI0 COCOYKOB 3PHUTEIILHOIO HEpBaA.
[Ipu uccnenoBaHNM 4yBCTBUTEIBLHOCTH OTMEYAIOTCS
paccTpoiicTBa BUOPAIMOHHOM 4yBCTBUTEIBLHOCTH Ha
HWKHUX, PEJKO — U Ha BEPXHUX KOHEYHOCTAX; Y
HEKOTOPBIX  OOJIGHBIX ~ HApYIIAETCS  MBIIIEYHO-
CyCTaBHAs YyBCTBUTEILHOCTb. Paccrpoiicta
0oNleBOH W  TEMIIEPaTypHOW  UyBCTBUTEIHHOCTH
BBIP@)KEHBl OOBIYHO HE3HAYMTENBHO. XapaKTepHO
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npeoOnaganne CyOBEKTUBHBIX NPU3HAKOB  HaJ
OOBEKTUBHBIMA HM3MCHCHUSMHU YYBCTBUTCIILHOCTH:
MHOTHE OonbHBIC O0TMEYaIoT MpeXOAsIIe
NapecTe3ud B AMCTAIBHBIX OTAETaX KOHEYHOCTEH,
yMepeHHbIE KOpemKoBbIe 00mH. JINITs B eqMHIIHBIX
CITy4asx 0OHapyKUBAIOTCS BBIPAXKEHHBIE HAPYIIICHHUS
YyBCTBUTEIBHOCTH: aHECTE3Ws, TUCCOIMUPOBAHHBIE
pacctpoiictBa 1o THIy cuHApoMma bpoyH-Cekapa,
00yCIIOBIMBAOIINE HEOOXOIMMOCTh
midGepeHIUPOBaTh  PAaCCESHHBIM  CKJIEpO3  CO
CIIUHAIBHOM omyxoinbio. Hapymmenne ncuxuku 6omee
BBIPAKEHO B IIO3MHUX CTaausAX OoJie3HM: dHbopwHs,
ocnabneHue KPUTUKH, MHOrAa AeMeHuus. OO0mmMu
KJIMHAYECKUMH TIPU3HAKAMU PAacCEsHHOTO CKIIepo3a
SBJISIFOTCS: BOJHOOOPA3HOCTh TECUCHMsS, HEPENKO —
nojHass oOpaTUMOCTh CHMITOMOB Ha pPaHHHX
cTamusx  3a0oneBaHMs,  HAIMYME  MPHU3HAKOB
MOPaKEHHSI Pa3IMYHBIX OTJICIIOB HEPBHOW CHCTEMBI.
[Tpu penummBax paccessHHOTO CKIepo3a BO3MOXKHO
MosIBIICHUE (WJIM YCWJICHHE) TIPEKHUX CHMIITOMOB H
NPUCOETMHEHNE HOBBIX [4].

XapakTepHa 3HAYMATENbHAs BapHaOEIbHOCTD
OJTHOTO M TOTO XK€ CHMIITOMa, B OCHOBE Yero JIeXar
W3MEHEHUS MIPOBOAUMOCTH o
JNEMHUEIIMHU3NPOBAHHBIM  BOJIOKHAM B YCJIOBHUSX
W3MEHEHHUs ToMeocTa3a. B Oonee MO3mHHUX CTagusx
npr3HaKu OOJIE3HH CTAHOBSITCS CTOMKHMH H PE3KO
BBIPRKEHHBIMH, WHBATHIU3UPYs OONbHBIX. TeueHue
0oJie3HN B OOJIBIIMHCTBE CIy4aeB 3aHUMAeT MHOTHE
TOJIbI, JISTANILHBIA HCXO0J — OT HHTEPKYPPEHTHBIX
uHpeknuid. CHUHHOMO3TOBas JKUIKOCTH OOBIYHO
npo3pavHas, UMerMas claboIOoNI0KUTEIbHBIC WU
oTpHIIaTeNIbHbIe  OEJKOBbIE  pEaKIMd, HEepPEeaKo
noBelmenne oOeiaka 10 0,6-1°/00, HHOIAA IUIEOIUTO3
no 10-50 B 1 mn. Komnounnas peakuus Jlanre y
OONBIIMHCTBA OONBHBIX HMEET MapaTUTHYCCKHUMA
xapaktep. Hawmbonee  3HAYUTENPHO  MEHSETCS
conepxxanue IgG-rnobynuHoB. OcoOEHHO BBIPasKEHbI
W3MEHEHUS B CIIMHHOMO3T'OBOHN KHUJIKOCTH B TIEPHOJ
obocTpeHus 3a00JIeBaHNSI.

Juddepennmanbaplii  AUarHo3 — paccessHHOTO
CKJIepo3a Ha HAYaJbHBIX JTarmax MpPOBOJST €
HEBPOTUYECKUMHU PaCCTPOUCTBAMH, 0CO00€ 3HAYCHHE
UMeeT  TpPU  3TOM  BBUIBJICHHE  TPH3HAKOB
OpPraHMYeCKOr0  TIOPKECHUS  HEPBHOM  CHUCTEMBL
CrnHanbHble (OPMBI  PACCESHHOTO CKJIEP03a MOTYT
HAllOMHHATH OIyXOJlb CIHWHHOTO MO3ra, OTINYasCh
MEHBIIIEH BBIPAKEHHOCTHIO TMape3oB  (mpeobiamaet
CIACTHKA), 9yBCTBUTEIBHBIX M TA30BBIX PACCTPOICTB; B
CIIOHBIX CITydasX JHArHOCTHKE ITOMOTAeT ITyHKITHS
(nanmmume Onoka cyOapaxHOWAAIBHOIO IMPOCTPAHCTBA
Opy  OMyXONH CHMHHOro Mmosra). Ot Oone3Hu
TtproMnenss  paccesHHBI  CKIEpPO3  OTIMYAETCS
HAJIMYMEM TPU3HAKOB TIOPKEHHS JPYTUX OT/ENIOB
HepBHOM  cucTeMbl. Omyxonmb  MO3KEUKa WU
HEBPHHOMA CIIyXOBOTO HEpBa HCKIIOYAeTCs Ha
OCHOBaHHWM OTCYTCTBHSA TIPHU DPACCETHHOM CKJIEepO3e

BHYTPUYEPENTHOW  THIEPTEH3UM; y  OONbHBIX
paccesiHHBIM CKJIEPO30M KIMHMYECKasi CUMIITOMATHKa,
KaK IpaBWJIO, MMEET CBsI3b HE C OAHMUM ouaroM. B

OTACNBHBIX CHydYasX — TMPH HAIUYUM TSMUILICTHH
TIPUXOIUTCS g hepeHITMPOBATH COCYIIFICTOE
(mHDapkT MO3ra) u JIEeMUETTMHA3UPYIOIIEee

3a00JIeBaHNE; BXKEH yUeT JaHHBIX aHAMHE3a, TIOJTHOTO
KJIMHIYECKOTO o0cie10BaHusT: MPU3HAKH
arepockneposza,  AJl,  CBI3b  CHMITOMOB  C

ONPENICTIEHHBIM ~ COCYIMCTBIM ~ 0acceiiHOM — TIpH
COCY/IMCTOM TeHe3e remuruierau [8].
[ UIepKUHETHYECKAs dopmMa  paccessHHOTO

CKJIEp03a MOXET HAallOMHHATh APOXKATeNbHYI0 (hopmy
remnaronepedpaibHoll auctpoduu. B To ke Bpems
HUMECTCA pAd IIPU3HAKOB, TUIIMYHBIX JJI1 paCCCAHHOIO
CKJIepo3a: PeTpoOyIbOapPHBI HEBPHUT, MHUPAMHUIHBIC
CHUMIITOMBI, Ta30BbIC paccTpoicCTBa; JUIst
remnaronepedpaibHOl  TUCTPOOUH MaTOrHOMOHHUYHO
poroBuuHoe Kombilo Kaitzepa-drneiiiepa, n3MeHeHHE
MeTabonM3Ma MEAM W AMHHOKHCIOT, CHIDKECHHE
Lepy/omia3MruHa B KpoBU O0NbHBIX. Becbma ciioxen
1 MOXeT OBITh ycloBeH auddepeHnanbHbIil Tuarno3
OCTPOrO  paccesHHOro  sHuedanomuenura
paccestHHOTO cKiepo3a. llo-BuamMoOMy, HET Takoro
CHUMIITOMa, KOTOPBI MOT ObI OBITH NPH OJHOM H

OTCYTCTBOBAaTh pu JPYroM 3a00JICBAHUH.
OmnpenenenHoe 3HAYCHUE MOXKET UMETh
BBIPAXKCHHOCThH O6HIGM03FOBLIX u

OOIIEMH(PEKIIMOHHBIX ~ CUMIITOMOB TP Pa3BUTHH
SHIEe(ATIOMHENINTA, A TaKKe OCTPOTa IOSBICHUS
npu3HakoB JU(M(Y3HOTO TOpaKeHHsT TOJOBHOTO U

CIIMHHOTO MO3ra, B TIOCJICAYIOIIEM — perpecc
KJIIMHUYECKOU CUMIITOMATUKHU, HAJIUYUC B PAaC
ClTy4JaeB CTOMKHX OCTATOYHBIX SIBTICHUIA.

OxoHYaTENBbHOE CY)KACHHE B IOJIb3y TOTO WJIM MHOTO
3a00JIeBaHUsI MOXET OBITh C/AENAHO HAa OCHOBAaHHHU
JMHAMHYIECKOr0 HAOIIOICHUS 3a OOIBHEIMU [6].

Marepuansl u MeToabl. Hamu Obl1 mpuMeHeH
npenapar «Hyxkneo - oMo thopre»,
3apETHCTPUPOBAHHBII B YKpamHe,  KOTOPBII
obOecnieunBaeT ¢ocdarHble TPYIIBI, HEOOXOAMMEIE
Ui OOBEMHEHUS MOHOCAaXapuAOB C LepaMHIaMHU
U1l obpaszoBaHusa TepeOpo3nIoB u (dochaTHIHBIX
KHCIIOT, KOTOpBIE COCTaBIISIIOT OCHOBY
chuHrOMHUEIMHA u rurepodhochOUTHIOB.
Cohuaromuenus u raumnepodochOTUIHIB! SBISIOTCS
OCHOBHBIMH KOMIIOHEHTaMH MHEIHMHOBOW OOOIOYKH.
Takum ob6pazom, Hykneo LIM® doprte mpossiser
Tpoduueckue CBOICTBa u CHOCOOCTBYET
pereHepannuy akCOHOB HEPBHOM TKaHU.

Bropem npenapatom BeiOopa ctan  «I1K-mepmy,
Onokupyrommii  rmyramatHele  NMDA-penentopst
SIBJIIOIIMECS] BEAYIIUMH B IAaTOT€HE3€ aKCOHAJIBHOU
nereHeparmu.  Jlanubsiii  BeIOOp — 00YycCioBieH
HETNOCPEACTBEHHBIM  BO3JEMCTBUEM Ha IPOLECCHI
JeMUEITMHU3aLUH c OJIHOH CTOPOHBI, u
oTocpesIoBaHHBIM  Bo3zeiicTBueM Tmpenapara «IIK-
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MepI, HarpaBJIeHHbIM Ha CHIDKEHHE
JETEHEPATHBHBIX TPOIECCOB B TIIMAIBHOW TKaHH,
MPUHUMAIOIMX YYacTHE€ B CHHTE3E€ MHENHHA, C
IOpyroilt cropoHbl. BeuM TpoBeAeHB! KIMHUYECKHE
ucclenoBaHusl y 15  OONBHBIX, CTpamaromux
BTOPUYHO-TIPOIPEJUEHTHBIM TEUEHHEM PAacCEsIHHOIO
CKJIEpO3a, pa3lieleHHbIX Ha ABe Irpymmbl. B 1 rpynmy
BOLUIM § YENOBEK, MOJYYAOUIUX TPaIULUOHHYIO
Tepanuio (TOPMOHBI, AHTHArpPEraHTbl BUTAMHHBI
rpymmnsl B), Bo 2 rpymnmy -7 dYenmoBeK, B CXeMy
TPaAULMOHHOTO JICYEHNUs ObUIN BKJIFOUEHBI IIPEHapaThl
«IIK-mepi» B pazoBoii moze 100mr. (cyrodHast mo3a
300mr.) -30 mueit 1 «Hyxneo — LIM® dopre» no 2
Karncynel B CcyTkd, B Teuenue 30 nHedl. Bceem
TEeMaTHYECKUM OOJIEHBIM TIPOBOAMIIMCH
OOICKIMHUYECKUE H  TMApaKIMHAYECKUE METObI
HCCIIeI0OBAaHUS, BKJTIOYas AHaJIH3bI KpOBH,
uMMmyHorpammy, MPT  rosoBHoro mosra mis
BU3YaJIM3allM{ 04aroB JeMHUEIMHU3AIMU: JI0 JEUCHNS,
yepes 30 aHel u uepes 3 mecsua.

Pe3yabTarbl HCCJIeJOBAHMS. IIpu
CpPaBHUTENBHOW OLICHKE pe3yJlbTaTOB, BO BTOPOU
rpymnie Obula BBISIBICHA TEHACHLMS K HOpMaIU3alun
T-KJI€TOYHOTO ¥ TyMOPAJIHOT'O 3BEHHEB UMMYHHUTETA
(CD3*,CD4",CD8" u ornomenus CD4"/CD8", pocr
CD22%). Amnanus oyaroB JAeMHEIMHM3AIMH Ha
MPT-rpammax BBISIBUI B HEKOTOPBIX  CIy4asx
OTCYTCTBHE TIPOTPECCHPOBAHUS TaK Ha3bIBAEMBIX
«4epHBIX JbIp». Taxke ObLIM OTMEYEHBI YITy4IICHHUS
o0Iero caMouyBCTBHsI OOJBHBIX, 00J€e OBICTpOE
BOCCTAHOBJICHHE SMOIIMOHAIBHBIX WU BEreTaTHBHBIX
HapylIeHWH, a TaKkkKe YMEHbBIICHHE KIMHHUYSCKHX
NpPOSIBIICHHH, B BUJC MHUPAMHIHBIX U MO3KEUKOBBIX
HapyLIEHUH, B CpPaBHEHUE C IEPBOM rpymIoi.

BriBoabl. OpHoHanpaBIEHHOE JIEUCTBUE B
OIHOW CHCTEeME pasHBIX TIpYyNI  IpernapaTos,
BIMAIOLIMX HA MPOLECCHl  JAEMHEIUHHM3ALUN U
AKCOHAIBHOW  JIEreHepalMd TPpd  PacCesHHOM
CKJIEpO3€, BO3MOXKHO, MMEIOT OOJiblle MIAHCOB Ha
noBbIIeHHE 3P HEeKTHBHOCTH Tepanuu.
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Summary. Currently, there are few data on the effect of cardiovascular drugs on the immune
status of patients with heart failure (HF). This paper provides information on the impact of
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AHHoTammsa. B Hacrosiee BpeMs HMMEETCS HEMHOIO JaHHBIX O BIUSHUHM CEpAEUHO-COCYAMCTHIX
MpernapaToB Ha MMMYHHBIN CTaTyc OOJIBHBIX ¢ cepaeuHoi HepocTarouHocThio (XCH). B maHHO# craThe
OCBEIICHBI acneKThl BiusHuA B-agpeHoOiokaropo (BAB), MHTHOWTOPOB aHTHOTEH3MHIPEBPALIAIOIIETO
depmenta(MAIID) Ha coaepkaHMe B KPOBH MapKEePOB HMMYHHOTO BOCHAJICHHMS, a TakK € Ha
WHTHOMpOBaHUE cHHTe3a (akTtopa Hekposa omyxomn-o (PHO-o) u OJokupyromux B3aUMOJeiCTBHE

®HO-0 ¢ MeMOpaHHBIMHU PELIEITOPAMH.

KiroueBnble ciioBa. I/IMMYHHOG) BOCIIAJICHUC, XPpOHUYCCKasl CepAcUHasA HCAOCTATOYHOCTb, MIICMUYCCKAA

00J1e3Hb cepaua, (haktop HEKpO3
aHI'MOTEH3MHIpEeBpaarnero Ggepmenra.

A congestive chronic heart failure is a clinical
syndrome characterized by malaise, shortness of
breath, swelling and other symptoms, primarily
associated with the impairment of tissue perfusion,
resulting from many cardiovascular diseases of both
inflammatory (myocarditis, dilated cardiomyopathy),
and non-inflammatory (coronary artery disease,
arterial hypertension, hypertrophic and restrictive
cardiomyopathy, etc.) nature [9.21]. Until recently,
the pathophysiological processes that lead to the
development of heart failure were considered
primarily from the perspective of neurohormonal
hypothesis based on concepts of overexpression of
neurohormones initiating remodeling and progression
of dysfunction of the left ventricle (LV) and
desensitization of the cardiomyocyte (CMC) bl-
receptor-G-protein  complex, which results in
weakness of myocardial contractility [15].

The role in the congestive chronic heart failure
progression is assigned to the neurohormonal
activation, and the sense of sympathoadrenal nervous

OIIyXOJH-a.,

B-amperobmoKaTOPHI, WHTHOUTOPBI

system (SAS) becomes more and more clear. The
literature presents data on changes in the level of
catecholamines, renin, angiotensin and aldosterone at
various stages of ischemic CHF progression, starting
from the occurrence of acute myocardial infarction
(AMI) and until the end-stage of heart failure [8, 19,
20]. It is known that patients with CHF have
significantly higher SAS values with the increase in
TNF-a level in plasma than the patients with CHF
who have normal levels of TNF-a [6]. It was found
that the levels of adrenaline, noradrenaline,
aldosterone, and cortisol was higher in patients with
cardiac cachexia as compared with patients without
cachexia [17]. However, there are another data, for
example, G. Torre-Amione et al., using a SOLVD
database, found no intensity correlation between the
inflammatory response and neurohormonal activity
of plasma in patients with chronic heart failure [14].
A starting moment in the mechanism of
neurohormonal activation is the reduction in cardiac
output at LV dysfunction, which leads to a decrease
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in blood pressure (BP), stimulating in turn the
baroreceptors (blood high-pressure receptors and
cardiopulmonary low-pressure receptors). As a result,
the flow of impulses into the central nervous system
increases, causing the rise in both the SAS and renin-
angiotensin-aldosterone system (RAAS) activity,
which is accompanied by increased cardiac output
(positive inotropic effect of catecholamines) and
improved blood supply to vital organs and skeletal
muscles (the effect of vasoconstriction).

Currently, there are already-formed ideas about
the negative role of SAS chronic hyperactivation in
patients with CHF due to its main mechanism of
action via stimulation of catecholamine beta-receptors
(primarily noradrenaline) and activation of adenylate-
cyclase mechanism that increases the content of cyclic
AMP (cCAMP). This mechanism enhances calcium
entering into the cell and its mobilization from
sarcoplasmic reticulum, which is accompanied by
increased contractility. Chronic activation leads to a
gradual overflow of myocardial cells with calcium,
their contracture, a impairment of electrical stability
and membrane integrity, and the CMC necrosis, which
is manifested by toxic effects of catecholamines on the
myocardium. Hyperactivity of neurohumoral systems
stimulates the production of other neurohormones and
mediators, including some cytokines that have
proinflammatory action, which predetermines the
development of pathological changes in the peripheral
tissues. Furthermore, noradrenaline together with
angiotensin-11 (A-11) stimulate the activation of growth
factor and increase the synthesis of cytokines, which is
accompanied by the development of hypoxic stress,
the stimulating development of myocardial
hibernation, and eventually increased cell mortality
caused by apoptosis. It is known that the main effector
RAAS A-Il, in turn, increases the production and
release of noradrenaline. Thus, the reciprocal
activation of the RAAS and SAS generates a vicious
circle. Elevated concentrations of catecholamines also
gives indirect effect through RAAS, in the renal
juxtaglomerular apparatus where the [(-adrenergic
receptors are located, the stimulation of which
enhances the release of renin. Finally, noradrenaline
increases the pacemaker activity of cells of the cardiac
conduction system by increasing the heart rate (HR),
myocardial oxygen demand, and the risk of
arrhythmias [5].

It is now apparent that, in addition to the classic
neurohormones, the overexpression of another class
of biologically active substances — cytokines — can
make a significant contribution to the development
and progression of chronic heart failure. Indeed,
along with circulatory disorders observed in patients

with CHF, there are clinical symptoms observed,
typical of chronic inflammatory diseases and
malignancies. These primarily include cardiac cachexia
syndrome, which is manifested by progressive weight
loss, anorexia and a number of biochemical
abnormalities  typical of malnutrition (anemia,
hypoalbuminemia, leukopenia, hypocholesteremia) and
inflammation (increase in erythrocyte sedimentation
rate, fibrinogen, and acute-phase proteins). Materials
relating to the participation of pro-inflammatory
cytokines in the development of heart failure, may be of
practical importance for the development of new
approaches to the treatment of this pathology and
decryption of mechanisms of action of already applied
pharmacological agents. Currently, there are few data
on the effect of cardiovascular drugs on the immune-
inflammatory status of patients with chronic heart
failure. Features of the pathogenesis of this state,
including cytokinin aggression, necessitate the
development of new approaches to its pharmacological
correction with the use of modulators of the cytokine,
and neurohormonal systems, as well as investigation of
the influence of drugs used in standard CHF therapy on
the level of pro- and anti-inflammatory cytokines [4].

A particular importance is attached to TNF-a,
which at its low concentration plays an important
physiological role in tissue homeostasis regulation,
and at high concentrations has a pathological
endocrine-similar  effect, causing metabolic
exhaustion, microvascular hypercoagulability, and
hemodynamic disturbances. As early as in 1985
J. Parillo et al. found in the sera of patients with
septic shock a «myocardial depressive substance»,
which was later identified as TNF-a. In 1990 B.
Levine et al. first discovered the increased levels of
TNF-a in patients with CHF. TNF-a has the ability to
increase the catabolism of proteins, but, however,
along with other cytokines, in particular interleukin-
1b (IL), increases the protein synthesis and causes
myocardial hypertrophy of CMC. TNF-a and IL-1 are
synthesized simultaneously, have the ability to induce
the production of each other, and demonstrate
numerous general effects. TNF-a is synthesized by
monocytes, macrophages, and lymphocytes under the
influence of endotoxins, viruses, and other cytokines.
TNF-a and TNF-b bind to two high-affinity surface
cell receptors with molecular weights of 55 kd and
75 kd, respectively, that are expressed on the
membranes of many cells (T-lymphocytes,
macrophages, neutrophils, etc.), which are released
into body fluids during activation of mononuclear
cells and involved in the implementation of the
biological effects of TNF-a. Recent studies have
shown that TNF-a and IL-1b have the ability to
disrupt the function of cardiac muscle in patients with
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burn and septic shocks, myocarditis, graft rejection,
and chronic heart failure [29]. Along with
cardiotropic effects, TNF-a is involved in the
development of cachexia in cancer patients and in
patients with severe heart failure. According to the
findings of experimental studies, TNF-a and IL-1b
inhibit myocardial contractility in vivo when
administered to intact animals, and in vitro when to
the models of isolated heart, isolated papillary
muscles, and in the CMC culture, contributing to LV
remodeling by breaking and inducing the CMC
apoptosis. Low concentrations of TNF-a cause rapid,
reversible, independent of nitric oxide and
prostaglandins decrease in intracellular calcium
content. High concentrations of TNF-a otherwise
induce a rapid and reversible decrease in the
contractile ability of CMC, and this effect is canceled
by inhibitors of nitric oxide synthetase. In the study,
the administration of TNF-a caused a 15-20%
reduction in ejection fraction (EF) under the absence
of the dynamics of blood pressure and heart rate.
Moreover, continuous infusion of TNF-a induced a
time-dependent impairment of LV remodeling,
manifesting itself in increased LV dilatation along
with the decreased LV thickness, and these changes
were not fully reversible after discontinuation of
TNF-a, or during administration of fc-receptors.
These findings suggest that the impaired LV
remodeling is associated with TNF-induced
degradation of the fibrillar collagen matrix. It is
known that the TNF has the ability to activate the
expression of matrix metalloproteinases (MMPs),
which cause the degradation of extracellular matrix
proteins. It was established that CMC of patients with
heart failure and sepsis are capable of expression and
synthesis of TNF-a, while CMC of people without
heart failure do not have this ability. Thus, TNF-a,
along with noradrenaline, endothelin, and A-Il, is
involved in the progression of myocardial
dysfunction and remodeling in patients with chronic
heart failure [12]. Since TNF-a plays a central role in
the mechanism of development and progression of
chronic heart failure, search for drugs is aimed
mainly at the synthesis of drugs with the ability to
inhibit the TNF-a synthesis or block the TNF-a
interaction with membrane receptors.

Application of B-blockers in CHF break a
vicious circle ending with SAS chronic
hyperactivation, by blocking all the above
mechanisms of negative impact of the increased
catecholamine content. Positive effects of 3-blockers
in patients with chronic heart failure are as follows: a
reduction in heart rate, ischemia (myocardial
hypoxia), myocardial hypertrophy, the CMC death
(by necrosis and apoptosis), dimensions (dilatation)
of left ventricle, the restoration of B-receptors

sensitivity and response to external stimuli, an
improvement of diastolic relaxation, and reduction in
CMC electrical instability (arrhythmias). But not all
B-blockers can have a beneficial effect on the clinical
signs and hemodynamic disorders in patients with
CHF. Summing up the findings obtained in large
randomized trials like CIBIS, CIBIS-II, MERIT-HF
and COPERNICUS Q, we can conclude that
currently there are at least 3 BABs able to
significantly improve the efficiency of traditional
therapy. The most promising BABs for long-term use
in nowadays are four drugs such as bisoprolol,
bucindolol, carvedilol and metoprolol.

For example, a 4-week use of carvedilol in CHF
contributed to significant reduction in the levels of
proinflammatory cytokines IL-1pB, IL-6, a fibrogenic
cytokine, and a transforming growth factor-p1 in the
myocardial tissue, and was associated with reduction
of MMP activity, fewer myocardial collagen and
increased expression of 1L-10.

The level of proinflammatory IL-6 decreased by
more than 5 times in the course of therapy with
carvedilol. Plasma content of y-interferon has reached
the control values. Reduction in IL-6 content in the
course of carvedilol therapy may result not only from
the hypotensive action of the drug, but also its
vasoprotective properties [1]. The use of Carvedilol
for 4-6 weeks in the treatment of CHF due to ischemic
heart disease combined with type 2 diabetes and the
ejection fraction >40%, showed in comparison with
metoprolol a significant decrease in aldosterone level
by 20%, and brain natriuretic peptide — by 30 % [16].
The influence of 24-week pharmacotherapy with
Bisoprolol in patients with chronic heart failure with
the activation of cytokines led to the decrease in
TNF-a concentration in blood plasma by 87% [7, 10].

A mandatory group of drugs used in the
treatment of chronic heart failure that improves
survival of patients is ACE inhibitors. The positive
effects of enalapril ACE inhibitors on further life of
patients with chronic heart was demonstrated for the
first time during the CONSENSUS in 1987. It was
found that the mortality in the group treated with
enalapril is significantly lower than in the control
group. These results were later confirmed in
subsequent major randomized trials in relation to
other ACE inhibitor drugs [12].

All positive pharmacological effects of ACE
inhibitors observed in heart failure can be divided into
cardiovascular and neuroendocrine ones. For example,
cardiovascular effects include a decrease in total
peripheral vascular resistance, drop of pulmonary
capillary-wedge pressure, reduction in regional vascular
resistance in the heart, kidneys, brain, and skeletal
muscles; a reduction in systolic and diastolic volumes
of the left ventricle; increase in stroke volume and
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cardiac output, as well as regression of LV
hypertrophy. Neuroendocrine effects of ACE inhibitors
are as follows: a reduction in the formation of A-II,
aldosterone, noradrenaline, arginine-vasopressin, and
endothelin-1, increase in the tissues and blood content
of bradykinin and other kinins, potassium retention, and
the increased excretion of water, sodium, and uric acid.
ACE inhibitors also inhibit the proliferation and
migration of smooth muscle vascular cells, contribute
to the stabilization of atherosclerotic patch, have
antiplatelet action and antioxidant properties, and
activate endogenous fibrinolysis.

The pharmacological effects of ACE inhibitors
are based on their ability to inhibit the activity of
angiotensin-1-converting enzyme (or kininase Il) and
thus at the same time affect the functional activity of
the RAAS and the kallikrein-kinin system. Inhibiting
the activity of angiotensin-1-converting enzyme,
ACE inhibitors reduce the formation of A-Il and
eventually weaken the major cardiovascular effects
of RAAS including arterial vasoconstriction and
aldosterone secretion. Inhibiting the activity of
kininase 1l, ACE inhibitors reduce inactivation of
bradykinin and other kinins and contribute to the
accumulation of these substances in the tissues and
blood. Kinins themselves or through the release of
prostaglandins E2 and 12 have a vasodilatory and
natriuretic effect. The ACE inhibitor therapy helps to
recover an impaired endothelial function, i.e., its
ability to release nitric oxide (endothelial relaxation
factor) and tissue plasminogen activator. ACE
inhibitors reduce afterload on the left ventricle of the
heart, causing vasodilatation of systemic arteries and
reducing the total peripheral vascular resistance, and
thus improve its pumping function.

ACE inhibitors can positively affect the immune
system. For the first time in 1993, an
immunomodulatory effect of captopril ACE inhibitor
was shown on monocytes cells. Then, it was
confirmed by a series of other clinical studies. For
example, Liu found a significant decrease in the level
of TNF-a in patients with chronic heart failure during
therapy with four different ACE inhibitors —
perindopril, benasepril, enalapril, and fosinopril,
which indicates the systemic nature of anti-cytokine
action of this class of drugs. In addition, it was noted
that the use of high doses of enalapril ACE inhibitor
in patients with CHF was accompanied by a
significant reduction in levels of IL-6, and the
thickness of the interventricular septum of the heart.
Anticytokine effect of ACE inhibitors in patients
with CHF is likely mediated by a reduction of
synthesis A-Il — neurohormone that increases the
production of cytokines, including TNF-o and

adhesive molecules through activation of the nuclear
kappa-B factor playing an important role in the
regulation of transcription of cytokines and adhesive
molecules. In general, the increased levels of TNF-a,
IL-6 and antinuclear factor are considered
«biochemical markers» of LV insufficiency.
According to R. Ferrari et al. an increase in the TNF
levels is observed mainly in patients with functional
class IV chronic heart failure. The experimental
animal studies revealed that ACE inhibition reduces
some of the parameters associated with inflammation
in the atherosclerotic lesions and controlled by
nuclear kappa-B factor, which helps to stabilize the
patches. High efficiency of ACE inhibitors, is most
likely caused both by modulating neurohumoral and
partially by anti-inflammatory effects [3]. It should
be also noted that the literature presents the results of
some studies on the ability of agents of standard CHF
therapy, such as cardiac glycosides, diuretics,
calcium antagonists and some antiarrhythmic drugs,
in particular, amiodarone, at least partially, to reduce
the level of cytokines.

One also distinguishes drugs such as
pentoxifylline and vesnarinone that increase
intracellular cCAMP levels and prevent transcription
of TNF-a by blocking the intracellular accumulation
of RNA and TNF-o. It should be noted that the
positive effect of pentoxifylline is additionally
accompanied by increased levels of inflammatory
mediators, including IL-10, antagonists to both IL-1
receptors and soluble TNF-a receptors. These drugs
undergo approbation in patients with chronic heart
failure, although some studies have produced results
showing that vesnarinone worsens the survival ability
of patients with CHF. It is known that glucocorticoids
can also inhibit the synthesis of TNF-o at the
transcriptional and translation levels [2]. Studying the
efficacy of biological drugs specifically inhibiting the
activity of TNF-a is of particular interest. One of
them is Enbrel. This drug binds to a biologically
active TNF-a and prevents its interaction with
membrane TNF-a receptor. The drug efficacy has
been demonstrated by the preliminary minor placebo-
controlled trials in patients with CHF. However, the
large-scale, randomized, placebo-controlled studies
of Etanercept, such as RENAISSANCE (Randomized
Endrel North American Strategy to Study
Antagonism of Cytokines) and RECOVER (Research
into Antagonism of Cytokines), has recently been
stopped because of the lack of positive results [13].

Despite the advances made in the treatment of
patients with chronic heart failure, there is a steady
progress of disease and a high level of mortality and
disability. This allows suggesting that the most
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important pathogenetic mechanisms of disease either
retain their activity or slightly change in the course
of treatment. These «immutable» mechanisms can
also include both immune activation and
inflammation.  Involvement  of inflammatory
mediators in the pathogenesis of chronic heart failure
opens new prospects for increasing the effectiveness
of treatment of decompensated patients [18, 22, 23].
We should note that the immunoinflamatory concept
of formation and progression of chronic heart failure
remains understudied and valid.
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AHHoTauus. KorHWTHBHBIE HapyIIeHUs — CYOBEKTHBHO W/WIH OOBEKTHBHO BBIIBIIEMOE
yXyIIIeHHE M03HABATENbHbIX (QYHKIHUH (TaKuX KaK, peyb, HaMATh, THO3HUC, IPAKCHUC, MBILUICHHE
W Jp.) TO CpPaBHEHWIO C WCXOJHBIM HWHIWBHIYalIbHbIM WM CpPEAHUM BO3PACTHBIM H
06pa3OBaTCHI)HI>IM YPOBHAMU BCJICACTBUE CTPYKTYPHBIX, MeTa6OJ’II/I‘ICCKI/IX, TOKCHUYCCKUX
MOBPEKJCHUN  TOJNOBHOTO  MO3ra, Biusiomee Ha  3QQPEKTHBHOCT,  OOyYeHHs H
nmpo(ecCHOHaNbHON, OBITOBOW, COLMANBHON JesTenbHOCTH. V3yueHme STHONMATOreHe3a,
COBEPILICHCTBOBAHUE JUACHOCTHKA M JICYEHHS HApYIICHUs BBICIIMX MO3TOBBIX (YHKUUH
SBIISIETCSL aKTyaJbHOH mpoOieMoil HeBposoruu. B crartbe mpencraBieH 0030p JUTEpPaTypHBIX
JAHHBIX BCTPEYAEMOCTH KOTHUTHBHOW JUC(QYHKIMM pPa3IUYHONH CTENEHH BBIPAKEHHOCTH Y
OOJNIBHBIX C WIMOMATHYECKOW CHMMETPHYHON KanbluuKanuedl O0a3albHBIX TaHIJIAEB, WX
Mop(do-PpyHKIIMOHATIEHONW 000CHOBAHHOCTH MPH 3a00JICBaHUY.
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Abstract. Cognitive impairment is a subjectively and/or objectively detectable deterioration of
cognitive functions (such as speech, memory, gnosis, praxis, thinking, etc.) compared with the
initial individual or middle age and educational levels as a result of structural, metabolic, toxic
brain injuries, influencing the effectiveness of education and training, home and social activity.
The study of etiology and pathogenesis, improving diagnosis and treatment of disorders of higher
brain functions is an urgent problem of neurology. The article provides an overview of the
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literature data of occurrence of cognitive dysfunction of varying severity in patients with
idiopathic symmetrical calcification of basal ganglia, their morpho-functional substantiation with

the disease.

Key words: cognitive impairment; dementia; disease Farah; basal ganglia.

B HaCTOSIIIEE BpeMs HapylLIeHHUe
MHTEJICKTYalIbHO-MHECTHYECKMX ~ (YHKUMA  TIpU
3a00JIEBAaHMSIX TOJIOBHOTO MO3Ta SIBIISIETCS] aKTyaIbHOM
MEIUKO-COMMATGHOW — Tipobiemoii.  KorHuTuBHBIC
HapyIIEHHs CYLECTBEHHO CHIDKAIOT KayeCTBO KH3HU,
KaKk camoro OOJBHOTO, TaK M €r0 CEMbH; SBISIOTCS
COIMATbHO-DKOHOMUYECKUM ¥ OMOIMOHAIFHBIM
OpeMeHeM COBPEMEHHOT0 OOIIIECTBaA.

C Bo3pacTtaHueM cpegHell MpOoAOIKUTEIbHOCTU
JKU3HU U CTapEHHEM HAaCEeJICeHHUS BCETO MHpA B IIEJIOM
KOTHUTWUBHBIE HAPYIICHUS Pa3IUYHON  CTETICHH
BBIPaXXEHHOCTH MOCTENEHHO CTaHOBATCS
MPHOPUTETHHIMU HO30JIOTUYECKUMHU E€TUHHUIIAMU [T
Bpadeil pa3IMYHbBIX CHeIHaIbHOCTEH [6].

loBopst 00  HMHTEIUIEKTYyaTbHO-MHECTHYECKON
JTUC(HYHKIMH, HEOOXOAMMO YETKO TOHMMATh MOPQO-
(DyHKITMOHATIBHYIO ~ OPraHM3alyi0  KOTHUTHBHOTO
nporuiecca. Tak, Bo BTOpod monoBuHE XX Beka
BBIAIONIMIACS CcOBEeTCKUi yueHbli A. P. Jlypus
MPEIJIOKUIT CBOKO TEOPUIO CUCTEMHON JUHAMUYECKOU
JOKAIM3AMN  BBICIIMX  MO3TOBHIX  (DYHKITHA.
OcHOBBIBasiCh Ha HeEH, CTpOrol TomorpaduyecKoi
CBSI3M BBICHIMX MO3TOBBIX (DYHKIIMIA YeNIOBEKa C
OIpeZIeNIeHHBIMUA CTPYKTYpaMH TOJIOBHOTO MO3ra HeT.
Koruutusnsie CIOCOOHOCTH 00ecIIeunBaloTCs
WHTETPUPOBAHHOMN JIEATEIBHOCTHIO BCEr0 T'OJIOBHOTO
Mosra. CorjacHO 3TOW TeOpHH, pa3Hble CTPYKTypHEIE
€IMHUIIBI ~ TOJOBHOTO  MO3ra  HE  SIBISIOTCS
PaBHOLIEHHBIMU, W KaXIBI OTHEN TOJIOBHOTO MO3ra
BHOCHT CBOH crierpriaeckuii BKia B (hopMHUpOBaHUE
KOIHUTHBHOM JIEATEIbHOCTH B 1IEJIOM [5].

B cBsi3u ¢ IpeArnonoKUTENBHON POIBIO TOW WU
WHOM 1LepeOpanbHOM  €IUHHUIBI, TOJIOBHOW MO3T
pazlieNieH Ha TPH TaK Ha3bIBAEMBIX (DYHKIIMOHAJIBHBIX
Oioka: MEPBBIN (v HENPOAMHAMUYECKUI
(yHKIIMOHANBHBIH 0JI0K), BTopoi u TpetHid. [To Teopun
A. P. Jlypus, HefipoanHamMu4ecKuii OJOK BKITIOYAET
BOCXOJAIIYI0 4YacThb  PETUKYJIApHOH  dopmanum,
JUMOWYECKYI0 CHUCTEeMy, Hecneuuduyeckue sapa
3pUTENbHBIX ~ OYrpoB M Jpyrue  IOJKOPKOBBIC
CTPYKTYpbl. [laHHBIE aHATOMHMYECKHE CTPYKTYpBI
OTBETCTBEHHBI 332  MOTHBAIMOHHO-AMOIIMOHAIHEHOE

o0ecrieueHHe  BBICIIMX ~ MO3TOBBIX  (DYHKIIWH,
OIITUMAJIbHBIH YPOBEHB 0oxpcTBOBaHMS,
KOHIIGHTPAIlMI0O ¥ YCTOHYMBOCTH  BHHMAaHWUSL

COOTBETCTBEHHO, IOPAKCHHUE CTPYKTYp IEPBOrO
(hyHKITMOHATIBHOTO OJIOKA TIIPUBENET K YBEITMYCHHIO
BPEMCHHU PEaKIMU Ha BHEITHWEC Pa3[paKUTENH, 4TO, B
CBOIO OYepe/lb, OyaeT HaOII0AaThCsA B 3aMEUICHHOCTH

BCEX KOTHUTHUBHBIX TIPOIIECCOB: CHIDKECHHE
CIIOCOOHOCTH KOHLEHTPHPOBATH BHUMAaHHE B TEUCHHE
OIIPEACTIEHHOT0  BPEMEHH,  HEOOXOOUMOTO I
BBITOTHEHUST ~ PabOTBI, PAcCEeTHHOCTh  BHUMAaHWA,
MOBBIIIEHHAs] YTOMIISIEeMOCTb [1, 12].

K uepeOpaibHbBIM eavHHIAM, BKIFOYCHHBIM BO
BTOPOH (DYHKITMOHATBHBIN OJIOK, OTHOCATCSI BTOPUYHBIE
W TpeTW4Hble 30HBI KOPKOBBIX aHAIM3aTOPOB
COMaTHYECKON YYBCTBUTEIBHOCTH, CIyXa U 3pEHHUS.
Ero ¢dbyHKIMS 3aKmoyaeTcs B preMe, paclio3HABaHUU
W  XpaHeHHMM  WHQOpMANWH,  TOMYYEHHOHM  OT
PELENTOPHOro amnmapaTa U3 BHEUIHEr0 U BHYTPEHHOTO
mupa. [Ipu MOBpeXIeHnN CTPYKTYP, OTHOCSIIAXCS KO
BTOPOMY (PYHKIIMOHAILHOMY OJIOKY, HapyIIIaeTcs TaKast
BBICIIIasE MO3roBasi (PYHKLMs, Kak THO3UC. Tak, mpu
MOpaKEeHUH KOpPKOBOTO LIEeHTpa ciyxa,
pacrionararorierocs B BHCOYHOW JIONie  KaKIOTO
TIOJTyILIapHsl, BO3MOYKHO TOSIBJIEHUE CITyXOBBIX arHO3UH,
TEMEHHOM  JOMM € KOPKOBBIMU  LIEHTpaMH
YYBCTBUTEIBHOCTH  —  COMATHYECKHX  arHO3WH,
3aTBUTOYHOM O C KOPKOBBIM MPEICTABUTEIHCTBOM
3pEHUS] — 3pUTEIIbHBIX arHo3ui. Henb3s 3a0biBaTh U 0O
Pa3BUTHH alpaKChU, TaK KaKk HAPYIICHHE CXeMBbI TeJla U
IIPOCTPAHCTBEHHBIX TPEICTABICHUI 00 OKpY)KaroIIeM
MHpe TPUBOAIAT K TPYAHOCTSM TIPH COBEPIICHUH
TeJIeHANPaBIICHHBIX IBWKeHUH [1, 5, 12].

Tperuit (yHKIMOHANBHBI ONOK 0Opa3oBaH
IIPEMOTOPHOW W TPEPPOHTATLHOW KOPOW JOOHBIX
J0Jield TOJIOBHOTO MO3ra, OCHOBHOW (pyHKIHEH
KOTOPBIX  SIBJIIIETCS  PEryJsius  TPOU3BOIBHOM
JESTEIbHOCTH YeIIOBEKa C ITOCTAHOBKOW YETKOM
Heny, BBIPa0OTKOW  IIaHa ISl JAOCTHKCHUS
MOCTABJICHHON WEeNH M KOHTPOJEM TMOJydaeMbIX
pesynbratoB. [loBpexaeHne CTPYKTYp TPETBETO
Oloka TpuBEAET K KOTHUTUBHBIM HapYIICHHUSIM
TU3PETYISATOPHOTO xapakrepa, 4TO Oynet
3aKJIIOYaThCS B TPYAHOCTSX ONPENENICHUS IEJH,
HapylIeHWH NpPOrpaMMHUPOBAHHA JESATEIBHOCTH U
HEJIOCTATOYHOCTH (YHKIIUM KOHTPOJSI Pe3ysbTaTa.
Knuandeckn 310  mposBIsSETCS B CHWKEHUH
MOTHBAlUM M WHULUATUBHOCTH, HEBO3MOXHOCTH
BBITIOJTHEHUS pPAa0OTHl Ha TOM WM WHOM JTare
(HEKUMH  «3aCTpEeBaHHMSIMH») ¥ TOBBIIICHHOW
OTBJICKAEMOCTH, U UMITYJIbCUBHOCTH [5].

Teopus CHUCTEMHOM JIMHAMUYECKON
JOKAIM3allMd  BBICIIMX  MO3TOBBIX  (DYHKIIHWH,
paspaborannas A. P. Jlypus wu apyrumu
uccnegoparensiMu B 60-70  romax  mpoILIOTO
CTOJIETHS, HE TOTepsuia CBOEH AaKTyalbHOCTH W
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ceromus. Psa  dKceprMEHTaIbHBIX M KIMHUKO-
WHCTPYMEHTAIBHBIX HCCIIeioBaHUN mocieqaux 20
JIeT ¢ MPUMEHEHHEM CaMOil MepenoBOM TEXHUKHU TI0
JUHAMUYecKoW M (DYHKIMOHAJIBHOM BU3yalH3alnu
TOJIOBHOTO MO3Ta MO3BOJIMIIM HECKOJIBKO MO-HOBOMY
paccMoTpeTh Mop(ho-(pyHKIIMOHATHFHYIO
OpraHM3alMi0 KOTHUTMBHOIO mponecca. B mepByro
ouepeAb pedb WAET O TaK Ha3bIBaeMbBIX «(PpOHTO-
NOJKOPKOBBIX ~ HEHPOHHBIX  Kpyrax», KOTOpBIE
CIEAYIOT MapajjielbHO MOTOPHOMY Kpyry, HO
COCIMHSIOT MEXIy COOOW OTAENbHBIC YYaCTKU KOPBI
JOOHOW oMM, spa TajaMmyca, cyOTaTaMH4YecKue
A7Ipa U CTPYKTYpHI ojocatoro tena [1, 5, 12].

B nutepaTypHBIX HMCTOYHHMKAX €CTh OIHCaHHE
ISITH JTIOOHO-TIOIKOPKOBBIX KPYTOB, TPH M3 KOTOPBIX
HMEIOT TECHYIO CBS3b C 00ecIie4eHHEeM KOTHUTHUBHOM
JesTeIbHOCTH YenoBeka [5, 14]. B wactHOCTH, pedb
UAeT O JOopcosiaTepalibHOM TNpePpPOHTANBHOM (MU
JIOPCAIbHOM KOTHUTHBHOM) KpyTe, KOTOPHIA Oeper
CBOE HAYalo M 3aKaHYMBAETCS B KOHBEKCUTAJILHOM
oTnene JIOOHOHW KOpBI, M HMEET CBSI3HM C
JlopcoaTepaibHOM TOJIOBKOM XBOCTaToro sapa [5].
HopcanbHblii KOTHUTUBHBIM Kpyr Y4YacTBYET B
peanu3ald  CIOXHBIX KOTHHTUBHBIX (DYHKIIUH,
KOTOpble TpeOYIOT HANpSXKEHHOTO BHUMAaHUSA U
MOCJIE0BATENFHOIO MEPEKITIOUEHHS C OJHOTO 3Tara
nesitenbHOCTH Ha Apyrod. Ilpm HemocraTouHOCTH
JAHHOTO Kpyra y 4ejloBeKa IMOSBIISIOTCS TPYIHOCTH
MHHULUALAN KOTHUTHBHOM JeSITeIbHOCTH
(nmosiBnsieTcs, Tak  HasplBaemas, OpamudpeHus),
WHEPTHOCTH U TepceBepanui [5, 14].

JlarepanbHblii  opOUTOPpOHTANBHBIN (WK
BEHTPAJIbHBIA KOTHUTHBHBIM) Kpyr HadMHAETCd M
3aKaH4YMBAETCS B 0a3albHBIX OT/ENaX KOPHI JIOOHOH
O W CBA3aH C BEHTPOJATEPAIBbHBIM XBOCTATHIM
aapoM [5]. OH mpuHMMaeT y4acTHe B COLMAJIBHO-
3HaYMMOM  peryJisiiud  TOBEACHHUS  YeJlOBEKa:
obecrneynBaeT TOPMOJKEHHUE HeaJIeKBAaTHBIX
MOBEICHYECKNX PEAKINiA B KaKOH-THO0 KOHKPETHOM
cutyauun [14]. Ilpm ero mnopakeHWU BO3HHMKAET
W3JMIIHSAS ~ MMITYJTbCUBHOCTh, PAaCTOPMOXKEHHOCTb,
CHIDKCHHE YYyBCTBA JUCTAHIMH, HEKPUTHYHOCTH U
CHUHIPOM HaBSI3YMBBIX COCTOSHHH.

MennanbHbli (hpOHTATBHBIH (v
auMOudeckuii) Kpyr Oeper CcBoe Hayalo M
3aKaHYMBACTCSl B MEpEAHEH MOSCHON H3BHIMHE, U
MMEET CBSI3b C BEHTPAIbHOW 4acThio cTpuatyma. OH
TECHO CBsI3aH C JUMOWYECKUMH CTPYKTYpaMH |
ydacTByeT B 0OECNeYeHWH OSMOIMOHANBHON W
MOTHBAIIMOHHOW PETYJSIIMM TIOBEACHUS YEIOBEKa
[1, 5, 14]. Ilpu ero nuchyHKOHH BO3IHUKAIOT
ACTIOHTAHHOCTh, ANaTUKO-a0yJIMYeCKUH CHHIPOM,
SMOLMOHAEHOE 0e3pa3uune K MPOUCXOIEMY H, B
KpaliHUX ClTy4dasix, aKHHETUYECKUH MyTU3M [5].

Kak BHIHO M3 BBIIIE U3I0KEHHOTO, BCE JIOOHO-
KOPKOBBIE KpYTH IMEpeceKkaroT oOume Aasl HHUX
CTPYKTYpBI, HEMAJIOBa)XHOE MECTO CpEeAU KOTOPBIX
3aHUMAIOT 0a3ajbHbIC TaHTJHMM: IOJOcaThie Tea,
OnemHBId Iap, 4YepHas CyOCTaHIMA W 3PUTEIILHBIC
Oyrpsl, — WIpaloIlue CYIIECTBEHHYIO pOJb B
o0ecre4eHn KOTHUTUBHOM JesITeIbHOCTH. B cBs3M ¢
3THM, LENbIA paa  [aTOJIOTMYECKUX COCTOSHUM
BEIIECTBA TOJIOBHOI'O  MO3ra,  0OYyCJIOBJICHHBIE
Pa3nUIHBIMU 3THOJIOTUYECKUMHU dbaxTopamu
(cocyaucThle,  MeTa0ONMYECKHE,  TOKCHYECKHE,
repuaTpudecKiue M JeTeHEPaTUBHEBIE), CITOCOOHBI
HWHHULMUPOBAThH BRICUIYIO MO3TOBYIO AUC(HYHKIHIO.

Ha ceropssimHuii eHb COBPEMEHHOM Hayke
U3BECTHO BEJIMKOE MHOK€ECTBO
HEHpOJETEeHEPATUBHBIX ~ 3200JIEBaHUH  TOJOBHOTO
MO3ra, CBf3aHHBIX C pa3BUTHEM KOTHUTHBHBIX
HapylIeHW# BIUIOTH JO JEMEHIMH, B OCHOBE
KOTOPBIX JIGKUT NPEUMYLIECTBEHHOE MOPaKCHHUE
MTOJIKOPKOBBIX TaHIJINEB, B YaCTHOCTH,
UIMOTAaTHYECKasl CHUMMETpPHYHAs —KaIbLIUQHUKALINS
0a3anbHBIX TaHTIMeB WK Oose3Hp Dapa.

Ileppoe  ynomuHaHue O  CUMMETPHYHOU
KaJabIUPUKAIMY 0a3ajdbHBIX TaHTJIHEB M 3y0YaThIX
sep MO3KEUYKAa OTHOCUTCA K TpyJAaM HEMELKOIo
uespomnarosora K. T. Fahr, kotopsiii B 1930 romy
KJIMHUYECKH OIHKCall HECKOJIBKO CIIydaeB CladoyMust
y B3pOCHBIX JIOAEH C HEaTepPOCKIEPOTUYECKUM
CUMMETPUYHBIM OTJIOKEHHEM COJIEH KasbLUs |
xKene3a B MOJKOPKOBBIX CTPYKTYpaX, BBISBICHHBIX
MO3/IHEE TPHU MaTOJOT0AHATOMUYECKOM BCKPBITHH
[15, 17, 18]. Heatepocknepornueckuii
CUMMETPUYHBIA KaJIbIMHO3 0a3aJIbHBIX TaHTJIHEB U
A7IEp MO3XeUKa BIIOCIEJCTBUM IMOJNyYHU €ro UMs —
0ose3un Dapa.

Bonesnp ®apa (cuH. heppokaIbLIUHO3 COCYIO0B
TOJIOBHOI'O MO3Ta) — PEeAKoe HelpoJereHepaTuBHOE
3a00JIeBaHUE TOJIOBHOTO MO3Ta, XapaKTepH3YIoIIeecs
HUIMOTATUYECKOW JIBYXCTOPOHHEM CHUMMETPUYHOMN
HEaTepOCKIEPOTHYECKON  KalbLUU(PHUKALUEH KOpPbI
MOJTyIIapuii, 6a3albHBIX TAHIJIMEB M 3yO4aThIX sep
MO3K€UKa, CBSI3aHHOE C OTJIO)KEHHUEM COJIEH KaJIbIHs
U JpYyTruX MUHEPAJIOB B CTEHKaX MEJKUX apTepuil u
apTepuoII, a TAKXKE B BEIIECTBO TOJIOBHOTO Mo3ra [4,
7, 8, 9, 11, 15]. 'ucTonorudecku CONM KaJabIUs U
JKeJe3a ONPEAEIAIOTCS TaK KCTPAleUTIONIAPHO, TaK
u B MEPUBACKYIISIPHOM MIPOCTPAHCTBE,
MIPENMYIIECTBEHHO  BOKPYI  COCYJIOB  MaJioro
KanmuOpa, TaKUX Kak apTepPHONbl, KalWIISIPhI, pexe
BeHbl. [lo Xoxy cocyaoB B MO3roBOM TKaHH,
Mpuiexameid K HUM, Takke OOHapyXUBAIOTCS
MeNKhe  000COOJICHHBIE  KOHIJIOMEparbl  coyei
kanpius [18]. CkorieHus Kaabliusg HMEIOT CBOIO
XapakTepHYIO yIbTPacTpyKTypy. Tak, mo qanaeiM A.
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Guse0 W COaBT. KalbLUHATBHI, OOHApPY>KCHHBIC B
1epeOpaibHOM TKAaHMW, COCTOST W3 TOHKHX HHTEH
pasmepom  140-400 wmxm. [11]. B coctaBe
MUHEpPAJIbHBIX KOMIUIEKCOB BBISBISIIOTCA — TaKXke
cilenpl  MYKOTIOJINCAaXapUIOB, AaTIOMUHUS, MeEIH,
KoOanbTa, CBUHIIA, Mapranima, ¢ocdopa, cepedbpa u
muHka.  CuWTaeTrcs, 4TO KalbUU(UKALusS TKaHeH
TOJIOBHOTO MO3ra SIBIIIETCS CKOpEE MapKepoM
3a00J€BaHUsA, a HE  TCPBUYHOH  TPUIUHOU
KIIMHAYECKUX TPOsBICHUH [2].

[MpuunHbL (hopmupoBaHus KaJIbIIUEBBIX
OTJIOKCHHH, BBIABIIEMBIX TIpu Oosesan Dapa, u
MAaTOTEeHETUYECKOe 3HAYCHHE OTIIOKEHUH OCTaroTCA
JI0 HACTOALLET0 BPEMEHU HESCHbIMU. HM3MeHEeHMi
oOMeHa Kanblug U Qocdopa Mpy  UANONATHUECKON
CUMMETPUIHOI KampIUpUKaul  0a3aibHBIX
TaHIJIMEB HE BBIABISAETCS, TO €CTh JUArHOCTUYECKUM
kputepueM mpu Oone3nn dapa sBisETCS OTCYTCTBHE
OMOXMMHYECKUX HApYMIEHUA W  COMATHYECKUX
CUMITOMOB, XapakTepPHBIX I  JHJIOKPUHHBIX,
MUTOXOHJPUATBHBIX, METabOIMYeCKuX | JAPYTHX
CHCTeMHbIX 3a00JeBanuii [2, 14].

CornmacHO psay aBTOPOB, HIUONATHYECKAS
JIBYXCTOPOHHSIS CUMMETpHYHAs
HEaTePOCKIICPOTHYECKAs KaIbIU(pUKaUs 0a3aibHBIX
TaHTJINEB WMEET ayTOCOMHO-AOMWHAHTHBIM THI
HACJIEJIOBAaHUS C HENOJNHOW TMEHETPAHTHOCTHIO,
OTHOCUTCSI K  YHCIy  peAKHuX  OoJe3HeH,
pactpocTpaHEHHOCTh KOTOPOH COCTaBisieT MeHee |
ciayyas Ha 1 000 000 nacenenus [2, 11, 14, 15, 19].
3a0oseBaHue dYallle BCTPEUAETCS CpPEAH MYXKYMH:
COOTHOIICHUE MYX4uH u keHmuH 2:1 [2]. Ectb
COOOIIIEHUS O CIIOPAINYECKON TPUPOIe 3a00ICBaHUS
0e3 SIBHOrO CceMEHHOro aHamHe3a, a TaKxKe
ayTOCOMHO-PELIECCUBHOM U X-CIEIUIEHHOM THIIE
HACJIEJIOBAaHUS C KIWHUYECKUMHU TMPOSBICHUSIMH
oonesnu [2, 8, 15]. IlepBbIii reHeTHUYECKUH JIOKYC
HACJICJICTBEHHBIX CeMEHHBIX ciiydaeB Ooiyie3nn dDapa
OBl KapTUpOBaH Ha Xpomocome 1413, Bropoii Ha
xpomocome 2037 U TpeTHil BBIABIEH B XpPOMOCOMHOMN
obmactu 8021.1-q11.23 [2, 8, 9, 11, 19]. Cyas mo
KOJIMYECTBEHHOMY MOKa3aTelto XpOMOCOM,
BBISIBJICHHBIX TIPH CEMEHHBIX Cilydyasx 3a0oyieBaHHS,
MOXHO CKazaTh, 4ro Oojne3snum @apa mnpucyma
TreHeTHYeCKasi TeTepPOreHHOCTb.

Cumnraercs, 4TO TPHKU3HEHHO HUAMOINAaTHYECKas
JIBYXCTOPOHHSIS CUMMETpHYHAs
HEaTEePOCKIIEPOTHIECKasT KalbIUpUKaIys 0a3aIbHbIX
TaHITMeB IuarHoctupyerca B 1-2 % cmydaeB. D10
CBSI3aHO C T€M, YTO HEKOTOpbIe ciydan Oose3nu Dapa
MPOTEKAIOT OECCUMIITOMHO WITM HE BBISBILIFOTCS BOBCE,
CKpBIBAsICh I10JT MACKOM JIPYIMX HEHPOAETE€HEPATUBHBIX
3a00J7IeBaHUI MM TIpOTEKas MapauielNbHO C HUMH (B
YacTHOCTH, peub uner o Oone3nu [lapkuncona). Tak,

Goldscheiser u coaBr. mpoBeas KOMIBIOTEPHYIO
toMorpaduio romoBHoro mozra y 8000 OONBHBIX,
OOHapYKUITM TPU3HAKK Kanblpipukarmy 0a3anbHBIX
rairmueB y 19 manmeHToB, M TONBKO y 6 M3 HHX
HMENUCh KIMHWYeCKUue TNpu3Haku Oone3nun Dapa [9,
11]. Eme omamM NpuMepoM pEaKOH BCTPEUAECMOCTH
CUMMETPHYHON KalblU(HUKAMK 0a3aJIbHBIX TAHTJIHEB
MOXHO cuuTath padoty B. B. Ilonomapesa: u3 45 000
KT-uccnenopanuid, MNpOBEJEHHBIX HA MPOTIKEHUU
15 net, omioXkeHHe KalnbLys B IOIKOPKOBBIX OaTbHBIX
TaHIMSIX BBISBJICHO Y 22 MAalMEHTOB (YTO COCTABISIET
0,04 %), xImMHWYECKas CHMIITOMATHKAa OTMEJalach
TOJBKO y 2-ux [9].

Bonesnp nopaxaer nroziei B mo00M Bo3pacte, HO
OOBIYHO KIMHHYECKass MaHu(ecTanus MPUXOIUTCs Ha
MoJofior u cpexanauit Bozpact (ot 30 no 60 jer); ecTh
JaHHblE O pa3BUTUM 3a00NeBaHUS M B JETCKOM
Bo3pacte [2, 13, 14, 18]. HeoOxoauMo 100aBUTh, YTO
uanonaTudeckas GgopMa KanbIupHUKammy 0a3ambHBIX
TaHIJIMEB MOXKET IPOTEKaTh M ACUMIITOMHO, B CBS3U C
TeM, YTO JUI1 TIOSIBICHHUS  HEBPOJOTMYECKOTO
neduinmTa o0mMii 00bEM KanbIM(UKAIUKH JTOJDKEH
mpuBbImath 3,9 cm? [8, 14].

3aboneBanue, KaKk MPaBUIIO, TIPOSIBIISICTCS B BHUAC
[POTPECCUPYIOIIETO AKCTPATUPAMHUIHOTO CHHAPOMA,
BKJTIOYAIOIIETO MApKMHCOHNU3M M THUIIEPKUHE3BI (XOpes,
aTrero3, AUCTOHMSA W JIp.), MPEXOSIINX WIN CTOMKHX
NUPaMHIIHBIX 3HAKOB, MO3KEYKOBOW CHMIITOMATHKH,
SMWIENTHYECKUX ~ TPUCTYNIOB M KOTHUTHBHBIX
HapyIIeHUH, BIUIOTb [JO Pa3BUTHS  JIEMEHLHH
MOAKOPKOBO-JI00HOTO TuMa [9, 11, 13, 14]. IlepBoiMu
CHMIITOMaMH 3a00JeBaHus 4acTo OBIBaIOT
HETIOBOPOTIIMBOCTb,  YTOMJISIEMOCTb, HEYCTOWYMBAs
NOXOJIKa, 3aMeJUIeHHas WM  pacTsHyTash pedyb,
mucdarvsi,  HENpPOM3BOJbHBIE  JIBIDKCHHS  WIIH
MBIIIEYHbIE KPaMIIH; MOXKET UMETh MECTO HeJepKaHHe
mouu [2, 14].

Heiiporicuxonoruueckoe  oOclieioBaHue  y
OONBHBIX C UANONIATHYECKONH JBYXCTOPOHHEH
CUMMETPUYHON HEeaTepOCKIEPOTHIECKOI
KanbplupuKkaneld 0a3aJbHBIX TAHTIHEB BBISBISIET
CHIDKEHUE  IIOKa3aTeleil  KpaTKOBPEMEHHOW U
JOJTOBPEMEHHON MaMSITH, HapylIeHHE AaHaJIUTHKO-
CHHTETHYECKMX  TIPOLIECCOB, YTO  CBSI3aHO C
BOBJICYEHUEM B TPOIECC  JIOOHO-TIOJKOPKOBBIX
HEHUPOHHBIX KpyToB [5, 13, 14].

CoBpeMEHHBIMU ~ HCCIICOBATEISIMA, AaKTUBHO
3aHUMAaBITUMHUCS H3yueHHEeM BOIIpOCa 0
PETMOHANEHOM  KPOBOCHA0OXKEHHMH  MO3ra  IIpH
MACCHBHBIX  BHYTPHMO3TOBBIX  KaJbLU(pHUKALUAX,
MOJITBEPIKIACTCS CHW)KEHUE Tep(y3nH MO3TOBBIX
CTPYKTYp B 30HaX OOBI3BECTBIICHHS, YTO TO3BOJISET
CYIOWTh O HAJIMYUU XPOHHYECKON HIIEMHUH MO3TOBOM
TKaHU C Pa3BUTHEM KOTHUTHBHBIX M IBHTaTEIbHBIX
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HapymieHudt [16]. PasBuBaromuecs KOTHUTHBHBIC
HapYIICHUS PAJl aBTOPOB OOBACHSIOT IKCTEHCHBHBIM
THTIOM  KaJbWHO3a (Kak  TIEPBONPHUYMHA) |
CIEIYIOIIMM 33 HHUM BTOPHYHBIM HapyIICHHUEM
MeTabonu3ma HepBHOW Tkanu [9, 11]. Ha
MOJIEKYJIIPHOM ypPOBHE BTOPHYHOE TOBPEXKICHUE
TKaHEW MO3ra BBI3BAHO, KaK OTJIOXKCHUEM KaJIbLIUS U
JIPYTHX MHHEpPAJIOB B COCYIUCTOH CTEHKE H
TIEPUBACKYIISIPHOM MIPOCTPAHCTBE, TaK u
HapylIeHHEM TpaHCIOpTa JKeie3a W HHIYKIHH
CBOOOHOPAINKAIBHBIX OKHCIUTENBHBIX MPOIIECCOB.
Boxkpyr KaIbIIU(UKATOB HaKaIUTHBAIOTCA
MYKOIIOJINCAXapUAbl U CXOJHbIE C HUMH BEIECTBa,
YTO BBI3BIBAET IPOrPECCHUPOBAHHE MUHEpATU3AINU
0a3aJIbHBIX TaHTJIUEB U MPUBOJIUT K MEXaHUUYCCKOMY
CHABIICHUIO COCYAHWCTOTO TIPOCBETA, WHUIHMHUPYS
LUK TOCTEeNYIOMNUX MaTOJIOTHYECKUX MpPOIECcCOB —
CHIDKEHHE KPOBEHAIOJHEHNS COCY0B, TIOBPEXKICHUE
TKaHU ¥ JanbHeHtyo Muaepanmianuto [2, 10]. [Ipu
CHIDKEHWH MO3TOBOTO KPOBOCHAaOXeHHsI B 00JacTh
KaJIBIU(PUKAIIUM  TPOUCXOIUT CPBIB  JIOKAJIHLHOM
ayTOPeryJsiiMM  MO3TOBOM TKaHHW, TIOCJIE€ Yero
3aIyCKAIOTCS 3BEHbS WIIEMUYECKOTO0 Kackama C
pa3BUTHEM TOBPESKICHUS TKaHEH B CTPAaTErHUECKU
BaXKHBIX 30HaX (0a3zanbHbIX ranrausax) [3]. To ecTs, B
JAHHOM  ClIydae, 3aMBIKaeTCs  OIpeAeTeHHBII
«IIOPOYHBII KPYT.

Tak »kxe OJHMM W3 BaXHBIX KOMIIOHCHTOB B
MTOBPEXKICHUU nepedparbHON TKaHU pu
HeHpoeTeHepaTUBHBIX ~ 3a00JIEBAHUSAX — SBISIFOTCA
3¢ ¢deKTHl MOHOKCHIA a30Ta M IEPOKCHHUTPHUTA,
KOTOpBIE  CHHTE3MPYIOTCA  BCEMH  KJIETKaMH
TOJIOBHOTO MO3ra, B TOM 4YHCIe HEHpOHaMHU,
SHJIOTEIMATIBHBIMU U T[JIMAJbHBIMH  KJIETKAMHU.
MoHoKkcH]] a30Ta BbIpabaThIBaeTCs TOA JCHCTBHEM
tdhepmenToB-cuHTeTa3 | W 3 THUMOB B OTBET HAa
TOBBIIIICHHE  BHYTPUKJIETOYHOTO  KaNbIHUSA, YTO
ObIBaeT TpH OKHUCIUTEIBHOM cTpecce. Bce aTH
coOBITHS ~ BEeAyT K  W3MEHEHHSM  MO3TOBOTO
KPOBOTOKA, HapyIICHUSM CUHANTHYECKUX
MIPOIIECCOB, HM3MEHEHUIO KOTHMTHBHBIX u
noBeZieHYeckux pyHkmii [13].

Takum  00pa3oM, TOAKOPKOBBIE — Oa3aibHbIC
TaHITIMM WTPalOT BECbMa CYIIECTBEHHYIO pOJb B
o0ecrieyeHn KOTHUTHBHOW JEATETHHOCTH YeIOBEKa.
ITonocarsie Tena, SIBIISIFOTCS BaKHBIMHU
WH(QOPMAIIMOHHEIMA ~ Pelie, KOTOphle  MOJIYyYaroT
KOJUTaTepald OT TPOBOJAIIMX CEHCOPHBIX IyTeH H
NPUHAMAIOT Ha ce0sS HHUCXOMMIIME BIUSHHUSA CO
CTOPOHBI PA3JIMYHBIX KOPKOBBIX THPEICTABUTEIHCTB
TOJIOBHOTO Mo3ra. Pesynmbprar cymMmmanum W aHanmsa
MOJTydeHHOW HH(OpMAaIK TojocaThle Tela 4depe3
cucTteMy OJIeIHOTO IIapa W TajaMyca TepefaroT Ha
npepOHTAIBHBIE OT/CIBI JIOOHBIX JIOJeH TOJOBHOTO

MO3ra, yd4acTByIomue B MOp(ho-(pyHKIHOHATEHOM
obecriedyeHun MTOJTKOPKOBO-JIOOHBIX ~ HEHPOHHBIX
KpyToB [5].

[lopaxkeHue TOJOCATBIX TEN WIH APYTUX
MMOJKOPKOBBIX ~ CTPYKTYpP TIpU  HIHUONATHYCCKOM
JIBYXCTOPOHHEH CUMMETPUYHOUN
HEeaTepOCKIePOTHYECKOMH KaJbIU(UKAIUH,
WHTETPUPOBAHHBIX B CTpUAPHO-(VPOHTAIBHBIC CBS3H,
HEeM30e)XKHO BemeT 3a Cco00if  BO3HHKHOBEHHE
KOTHUTHBHBIX HApyImIeHWA BIUIOTH IO Pa3BUTHI
JeMEHIMH, He3aBUCUMO OT BO3pacTa MalueHTa.
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Abstract. The number of patients with malignant tumors has increased steadily. Every year more
than 12 million new cases are registered, including non-Hodgkin's lymphoma. A modern problem
in medicine consists of not only paraneoplastic processes accompanying the tumor, but a
complication of anticancer therapy — neurotoxicity. This paper presents data on the occurrence
and form of polyneuropathy in the peripheral T-cell lymphoma, and its main pathogenesis
elements. Here the toxic effects of cytotoxic drugs and their role in the impairment of the nervous
system have been described.
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AHHOTauus. Yucno OONBHBIX CO 3JI0KAYECTBEHHBIMH HOBOOOPA30BaHUSMHU HEYKIOHHO
Bo3pactaeT. ExxeroaHo peructpupyercs Oosiee 12 MUUIMOHOB HOBBIX CIIy4aeB, CPEIU KOTOPBIX
HE TocJeJHee MECTO 3aHMMAIOT HEXOJPKCKUHCKHE JTUMQoMbl. COBpeMEHHOH MpoOieMon s
MEIUIMHBI ABIISIOTCS HE TOJIBKO MapaHEOMIaCTHYECKUE MTPOLECCHI, COMPOBOKAAIOIINE OMYXOJb,
HO M OCJOXHEHHE NPOTHUBOOIYXOJEBOW TepanuHu — HEHPOTOKCHYHOCTh. B cTaTbe NMpuBEAEHBI
JIAHHBIE O BCTPEYaeMOCTH U (opMe MoJNMHeHpomaTtuu npu nepudepudeckor T-kneTodHon
nuMdome, ee OCHOBHBIX 3BEHBSIX MaroreHe3a. OMMcaHo TOKCHYECKOe AEHCTBHE IIUTOCTATUKOB U
HX pOJIb B IOPaKEHUN HEPBHON CHUCTEMBI.

KaloueBble cioBa: TOJIMHEHPONATHS; HUTOCTAaTHKH; BUHKPUCTHH; Tepudepuyeckas
T-xnerounas nuMdoma; OHKOHEBpPAIbHBIE AaHTUTE€HBI; HEHPOTOKCHYHOCTb.

An impairment of the peripheral nervous system in
malignant tumors, regardless of patient age, is still a
significant problem with many unresolved issues the
neurologists have faced with. In particular, there is the
question remaining open of the differential diagnosis of
paraneoplastic and post-chemotherapeutic disorders of the
peripheral nervous system.

The number of patients with malignant tumors has
increased steadily worldwide. According to the experts’

calculations, more than 12 million new cases are detected
yearly. Consequently, the overall death rate from cancer is
expected to reach 7.6 mil. people annually (about 20,000
deaths from cancer a day) [33]. It is known that lung
cancer ranks first in male mortality, both in the Russian
Federation and worldwide. Breast cancer ranks first in the
female cancer morbidity in Russia [11]. However, one
should not forget about less common cancer formations
such as T-cell lymphomas, which are 12-15% of all types
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of lymphomas, while the share of peripheral T-cell
lymphomas accounts for 4-7% [15, 18]. According to
statistics, peripheral T-cell lymphoma is detected in 1 case
out of 100 thousand people per year [22]. Regardless of
the features of the tumor development and progress, with
rare exceptions, it is an aggressive type: the median overall
survival of patients with the peripheral T-cell lymphoma in
the basic CHOP-therapy (Cyclophosphamide,
Hydroxyldaunomycine, Oncovin, Prednisolone) is 11-34
months [3, 19, 22]. A T-cell phenotype is an independent
factor of unfavorable prognosis [34].

Paraneoplastic polyneuropathy is approximately 1%
of all types of polyneuropathy, but currently there is no
sufficient data to confirm such a low statistics of this disease
[6, 7,9, 11, 13, 29, 31]. Thus, paraneoplastic polyneuropathy
occurs in 5% of patients with cancer [6, 30, 31]. On the other
hand, after analyzing the data from the literature, it was found
that the impairment of the nervous system against lymphomas
occurs quite often and reaches 5-29% of cases, and about 5-
10% impairs the peripheral nervous system (although, there
are still no exact data on the statistics of peripheral T-cell
lymphoma) [15, 30].

It is known that the development of paraneoplastic
polyneuropathy is associated not only with one of the
following factors, such as compression of the nerves by the
tumor itself, the impairment of the nervous system with
either metastasis or side effects of radiotherapy,
chemotherapy, or metabolic, vascular, hormonal changes,
or opportunistic infections [1, 5, 7, 11, 31, 32]. It is more
reasonable to stick to the multifactorial nature of the
impairment of the peripheral nervous system. It is
necessary to consider the fact that patients by the time of
having recourse to the neurologist, in most cases, have
already received at least one course of chemotherapy,
because an immune mechanism of impairment occurs
inseparably with both the toxic effects of drugs, and under
the developed microcirculatory endothelial dysfunction
that resulted in the nervous tissue hypoxia with further
demyelination and axonal degeneration [4].

L. Thomas and F. Burnet described the basis of the
pathogenesis of the cancer and nervous system interaction
back in the mid-1950s in their concept of the immune
response under cancer. They suggested that immune
mechanisms have an effect on tumor cells, inducing
thereby the formation of anti-tumor antibodies, which
damage the nerve cells [31].

Based on the current visions of the immune system, it
is assumed that paraneoplastic lesion of the peripheral
nervous system can be caused by immunological processes
that are provoked by the presence of tumor formation in
cells and the cross-reactive antigens in the nervous system
[1, 7, 9, 10, 11, 21, 29]. In some cases, the cells of
malignant tumors start inexplicably to synthesize foreign
substances (proteins), which are produced in normal
conditions either within or on the surface of nerve cells. As
a result, a synthesis of such neuronal proteins (so-called
paraneoplastic antigens) in the tumor cells lying outside
the nervous system causes the activation of the immune
system, which in turn leads to the autoimmune response,

i.e. to both production onconeural autoantibodies against
the paraneoplastic antigens and, possibly, appearance of
specific T-lymphocytes. Further, antibody-specific T-cells
generated under the autoimmune response interact with the
structures of the nervous system, which contain normal
proteins identical in their structure to paraneoplastic
antigens, that ultimately damages the neurons (including
motor neurons of the anterior horns, and the spinal ganglia
cells), and peripheral nerve fibers [1, 9, 10, 11, 12, 24, 31].
Onconeural autoantibodies are 19G, which, circulating in
the patient’s blood, penetrate into the cerebrospinal fluid
by passive diffusion, where they can attack the normal
proteins identical to onconeural antigens, causing thereby
the specific degeneration of the nervous system [8].

E. Day was the first to describe in 1965 the
appearance of antigens specific to normal, non-
homologous to tumor, tissues in the malignant cells [25,
30]. He called this phenomenon of antigenic divergence.
Independently from E. Day, the researches of Institute of
Cytology RAS also detected this phenomenon (Fel et al.,
1965, 1966) [25]. Antigens, which ensure the antigenic
divergence, were identified as heteroorganic (in our case —
onconeural antigens), namely the antigens typical of the
tissues non-homologous to the tumor [30]. Currently, there
is an active detection and investigation of onconeural
antigens and the «response» antibodies synthesized by the
immune cells. This is due to the fact that antibodies to
onconeural antigens may appear in the blood well before a
patient is diagnosed with cancer, and may thus serve as a
very early diagnostic indicator of cancer formation and its
possible paraneoplastic manifestations, both in the central
nervous and in peripheral system [25].

Some literature describes neurological deficit on the
background of lymphomas (particularly, of peripheral T-
cell lymphoma) as a subacute, progressive flaccid
tetraparesis that is a result of damage to the motor neurons
of the spinal cord, followed by typical motor impairment,
but with a much slighter manifestation of muscle
fasciculations. There may also be the segmental damages
to motor neurons with the development of paresis in
individual muscle groups. More often phenomenon
observed under peripheral T-cell lymphoma is an
impairment of somatic nervous system [28, 31]. In this
case, the clinical pattern includes motor polyneuropathy,
for which the presence of pain and damage to the cranial
nerves is unusual, with minimal sensitive dysfunction.
Very rarely, the upper motoneuron of motor cortical areas
may be involved in the process with the development of
hyperreflexia, pathological appearance of symptoms
(extensor stopnye symptoms, such as Babinski), and
clonuses, even in the absence of metastases [28].

Speaking about the impairment of the peripheral
nervous system on the background of malignancy, we
should remember the specific systemic complications of
chemotherapy such as neurotoxicity [8, 11, 20] A large
group of modern, highly effective anticancer drugs used in
the treatment of cancer pathognomonic for paraneoplastic
polyneuropathy, leads to clinically significant, dose-
limiting neurotoxicity, which requires the adjustment and
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timely correction of dose, delay of the next cycles of
chemotherapy, or discontinuation of treatment [11, 13, 23,
26, 27]. According to the literature, 15-77.8% of cancer
patients undergoing chemotherapy (and up to 100% of
cases when treated with Vincristine) have the developing
toxic polyneuropathy, which significantly complicates the
prognosis for the underlying disease [2, 20].

Unfortunately, the mechanisms of peripheral
neurotoxicity have not been fully determined yet. The
most reasonable assumption is that the neurotoxicity
manifestation is usually the result of an impaired axonal
microtubular architectonics along with direct damage to
the distal parts of axons (development of destructive
axonopathy) [8, 9, 11, 13, 23, 26]. A diffuse or segmental
demyelination of neurons — mielinopatiya, or degeneration
of neuron bodies — neyronopatiya are observed less
commonly [11, 16, 23, 26].

The main pathogenetic element of the peripheral
axonopathy is a damage to intracellular protein — tubulin,
which plays a leading role in ensuring normal physiology
of the nervous system [7, 8, 9, 13, 23, 26]. There is also
evidence of involving the proteins such as kinesin and
actin in the pathological process, with their subsequent
damage [13, 23]. Comprehension of the pathogenesis of
axonal degeneration of nerve fibers is based on the fact
that the peripheral axons and spinal ganglia have no blood-
brain barrier, in contrast to the CNS. The cytostatic
metabolites penetrate by direct diffusion into the nerve
fibers from the surrounding interstitial fluid with their
further accumulation there and damage to tubulin [7, 8, 9,
13, 23, 26]. As a result, both the structure and function of
microtubules is impaired and, consequently, axonopathy of
sensory fibers occurs.

The above pathological process explains also a
preferential manifestation of neurosensory disorders in
comparison with lack of motor activity during
chemotherapy. The bodies of motor neurons are located in
the anterior horns of the spinal cord, defending them from
the influence of metabolites of antitubulin cytostatic agents
with the use of blood-brain barrier mechanisms [23].

Antineoplastic drugs from the group of vinca
alkaloids, one of which is vincristine that causes
depolymerization of microtubule tubulin, have serious
damaging effect on the peripheral nervous system [14, 20,
23, 26, 35]. Chemotherapy-induced peripheral sensory
(sensorimotor less when high doses of the drug)
polyneuropathy occurs as a result of vincristine therapy in
43% -100% of patients undergoing a specific treatment of
the underlying disease under basic treatment (in particular,
peripheral T-cell lymphoma). This is a degenerative axonal
neuropathy by the nature of damage. The literature also
mentions an extremely rare, empirically proved axonal-
demyelinating neuropathy, occurring under vincristine
therapy: a cytostatic agent can affect Schwann cells and
myelin sheath, as well as cause «pseudoaxonal»
neuropathy with the axon-»ingrowing» Schwann cells with
their further segregation into individual parts. The
involvement of the nodes of Ranvier in the pathological
process with their subsequent degeneration was

experimentally recorded. Probably, the myelin sheath of
the nerve can be damaged due to the toxic effect of
cytostatic agent, secondary to axonopathy due to the
autoimmune  destruction and imbalance  between
demyelinating and reparative processes [20].

The stimulation electroneuromyographic
examinations of patients with malignant tumors,
undergoing chemotherapy, allow clarifying the nature and
degree of damage to peripheral nerve fibers. The most
commonly revealed signs are ones of axonal damage to
sensitive fibers in the form of reduced amplitude of
sensory response and/or M-response under motor fibers
lesion [20]. We should clarify that the motor disorders and,
consequently, damage to the motor fibers detected at the
stimulation  electroneuromyography in  vincristine-
receiving patients, were recorded 10 years after the end of
the therapy [20, 36]. Increase in drug doses can lead to the
demyelinating lesion of the nerve fibers manifesting itself
in the reduced speed of nerve impulse and increased
duration and latency of M-response [20].

Clinical signs of chemoinduced peripheral
polyneuropathy occur a few weeks after the start of the
chemotherapeutic treatment of the malignant neoplasm.
Unlike most of other chemotherapy complications, the
clinical signs of neurotoxicity are subjective and relate to
neurosensory disorders in patients [11, 13, 23]. Peripheral
neurosensory dysfunction may manifest itself as
hypoesthesia, dysesthesia, numbness, paresthesias in the
distal extremities, deterioration of proprioceptive,
vibration, temperature and tactile sensitivity, sometimes
with pain syndrome [11, 13, 20, 23]. The most typical of
toxic damage to the peripheral nervous system with
metabolites of cytostatic agents is a symmetric sensory
neuropathy with lower extremities predominance. There
may be development of a substantial limitation of routine
activity of the patient, which is due to advanced cases of
an underlying disease (inability to walk, write, using
cutlery, etc.). Long after, there occur related disorders of
motor function in the form of mild to moderate muscle
weakness and muscle atrophy [23].

The direct damage to the cerebrospinal ganglia with
metabolites of cytostatic agents leads to earlier appearance
of neuronopathy symptoms rather than of axonopathy ones
[26]. Timeframes differ significantly — a few hours or days
after administration of cytostatics. Neurological deficit
under neuropathy consists in both the lower and upper
extremities impairment, a rapid loss of deep reflexes,
muscle weakness, and there may be typical herpes sores in
the corresponding dermatomes in this situation. Typically,
damage to the spinal ganglia is associated with high doses
of cisplatin and taxanes, especially when combined [23].

The action of the metabolites of anticancer drugs,
particularly vincristine, along with peripheral neurotoxicity
may result also in central neurotoxicity [23]. Several
foreign and domestic authors describe its appearance in the
clinical signs of cranial nerve impairment [14, 23, 35].
According to Bay A., a bilateral ptosis and an
ophthalmoplegia may occur [35]. Dixit G. also describes
the involvement of the cranial nerves into pathological
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process during vincristine therapy, citing the specific
anatomical structures such as optic, return, guttural,
oculomotor, trochlear, and abducens nerves, as well as the
symptoms upon their impairment in the form of a bilateral
outer ophthalmoplegia, hoarseness, and short-term visual
acuity reduction [17]. Perhaps, in this situation, an
additional cranial pathology is a predictor of the
chemoinduced polyneuropathy, which will allow the
dedicated experts to adjust further treatment.

Summary. After analyzing the literature data and the
clinical case, we can state with assurance that it is quite
difficult to determine the leading damaging component in
the nervous system in patients undergoing chemotherapy
for peripheral T-cell lymphoma.

The emergence and rapid progression of
neurosensory disorders in the extremities and occurrence
of additional multiple craniopathy may be a predictor of
clinical signs, being indicative of a toxic component of
cytostatic agents in the development of chemoinduced
polyneuropathy.

As a rule, a polyneuropathy under peripheral T-cell
lymphoma is of mixed nature, including both
paraneoplastic and toxic components.

The prognosis for axon-degenerating, chemoinduced
peripheral polyneuropathy is unfavorable.
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Pe3rome. B crathe mpejcraBieHa METOJUKA KOJIWYECTBEHHOTO OIpPEJENICHHs pacipeaeeHus
KOHIICHTpAIMM XMMHYECKUX 3JIEMEHTOB B OHoJjorudeckoM ooOpasie. [Ipemioxer crocod
KapTHPOBaHHWS MAaKpPOAXJIEMEHTHOTO COCTaBa OHMOJIOTHYECKUX 00pa3loB MeTojoM POA,
3aKITIOYAIONINICS B ONpEACICHUU pEeQEepPeHTHBIX 3HAYCHWH KOHIEHTPAIUi MaKpOd3JIEMEHTOB
METOZIOM aTOMHO-DMUCCHOHHOH CHEKTPOMETPUH U KaIMOpoBKe Aerekropa POA mpu momornim
JUCKPUMHMHATOPA, YTO MO3BOJIAET YBEJIMYUTH TOYHOCTH KApTHPOBAHUS MAaKpO3JIEMEHTHOTO
cocTtaBa OHosIornuecKkux oopasuos B cTo pa3z xo 10-30 ppm.
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Abstract. The article presents a method for the quantitative determination of the distribution of
concentrations of chemical elements in a biological sample. The authors suggest a method of
mapping the macronutrient composition of biological samples with the method of powder XRD,
which consists in the determination of reference values of concentrations of macroelements by
means of atomic emission spectrometry and the calibration of the XRF with the help of a
discriminator, which allows to increase the accuracy of mapping the macronutrient composition
of biological samples a hundred times to 10-30 ppm.

Keywords: mapping macronutrient composition, x-ray fluorescence analysis, scanning electron

microscopy
Beenenue.
H3BecTHBI BBICOKOTOYHBIC MCTObI,
onpenemstormme  10-8% —  10-9% (1 ppb)
MPAKTHUYECKU o Trobomy 3JIEMEHTY,

KOJIMYECTBCHHOTO aHalli3a »JJICMEHTHOI'O0 COCTaBa
OMoJOTHMUecKnX 00pasioB, TakWe Kak aTOMHO-
SMUCCHOHHAs CIIEKTPOMETPHS u Macc-
CIIEKTPOMETPHUSL  CYIIECTBEHHBIM  HEJOCTATKOM
KOTOPBIX SBISIETCS JECTPYKIHS 0Opasiia B IMpolecce
ucciaenoBanus [2,3]. B TO ke Bpems K
HEJECTPYKTUBHBIM METOJIaM OTHOCHTCS
pEHTreHO(ITyOpecieHTHRI  aHanmu3 [4], ojaHaKo,
BBUJY  CIIO)KHOCTH  CTPYKTYPbl ~ OPraHMYECKHX
00pasmoB u HU3KUM TpenenaMm paszpemienus (1000 —
3000 ppm), B KAHOHMYECKOM BHUJIC HE MOAXOIUT IS
KOJIMYECTBEHHOTO aHalli3a OPraHWYECKUX 00pa3IoB
[5, 7]. Haubonee ONM3KUM MO CBOMM IPHU3HAKAM,
MPUHATHIM 33 TPOTOTHIL, SIBIIETCS KapTUPOBaHUE
AJIIEMEHTHOTO COCTaBa o0pas3la TMpH  I[TOMOIIH
CKaHUPYIOIIETO AJIEKTPOHHOTO MuKpockoma FEI|
Quanta 200 u nporpammeoro makera Edax Genesis
(copyright 2015 EDAX inc.), 3axmogaromuiicss B
aHAJIM3€  XapaKTEPHCTUYECKOI0  PEHTI'CHOBCKOTO
W3y YCHHS oT HCCIIeyeMOTo 00BeKTa,
BO3HHUKAIOIIETO  BCJCJACTBHE  €ro  OOJydYeHHS
anexkTpoHamu ¢ sHeprueil 15-30 KsB. OcHoBHBIM
HEJOCTAaTKOM MPOTOTHUNA SIBISETCS TO, YTO OH JaeT
npUeMJIeMble  pe3yJNbTaThl B  CIIy4asX, KOTJaa
UCCIIeTyeMbIe o0Opasipl - MaTeprabl
HEOPraHUYECKOTO MTPOUCXOXKICHUS " HE
JIehOPMUPYIOTCS O UITMTEIBHBIM BO3JICHCTBUEM
3JIEKTPOHHOTO M3JTy4YCHHSI.

ean uccnenoBaHus: 1 yCTpaHEHUS JAHHBIX
HEIOCTATKOB  pa3padoTaTh CIEHHUalIbHBIA  METO[
IpOOONOATOTOBKM C  HUCIOJIb30BAaHUEM  ATOMHO-
3MUCCHOHHOU CIIEKTPOMETPUU B Ka4ecTBe
HCTOYHUKA pedepeHTHBIX 3HAUYEHWH KOHILIEHTpamui
MHTEPECYIOINX XUMHYECKHX 3JEMEHTOB, a TaKKe

pa3pa60TaTL MCTOAUKY KOJIMYCCTBCHHOI'O
KapTUPOBaHUs MaKkpO2JICMEHTHOT'O cocCTaBa
OHOJIOTHYECKUX 06pa3u0B METOAOM

PEHTIeHO(ITyOPECIICHTHOTO aHAIN3A.

Martepuanasl uccjie0BaHUs.

PaGora BeImonHena Ha 6aze  kadenps
TFOCIUTAJIBHOM Tepanuu U TFOCHUTAIBHONW XUPYPIUU
MeauiuHCcKOTo WHCTUTYTA HUY «benl'V»
pacnonararoniiecs Ha 0a3e KapIHOXUPYpTrHUIECKOTO
Hentpa wu LleHTpa TpaHCHJIAHTAMM OPraHOB
Benropozckoii 00MacTHOW KIMHUYECKOW OOIBHHUIIBI
Cearurenss  Hoacada, a  rtakxke  HayuHo-
00pa3oBaTeIbHOT0O W  HMHHOBAIMOHHOTO  LIEHTpa
«HaHocTpyKTypHBIE MaTepHuabl 1 HAHOTEXHOJIOTHI
13170 «benl"Y. Pazpabotka METOINKH
KOJMYECTBEHHOTO KapTHPOBAHUS MAaKPOJIEMEHTHOTO
COCTaBa IMPOBOJUIACH HA OMOJOTHMYECKHX 00pa3nax
ayTOTICHM OpraHOB uenoBeka (cepaie). beim
WCTIONB30BaHbl TKaHU 10 TpPaKkTUYECKH 3I0POBBIX
JIML, TMOTUOLINX B Pe3yJbTaTe HECUACTHBIX CIIydaeB
(TpaBMBI, HE COBMECTHMBIE C JKHM3HBIO), HE
CTpa/iaBIINX CEPJICYHO-COCYTUCTBIMU
3200JICBaHUSIMHL.

Paborta BeIIONHEHA TpH TOAJIEPKKE TIpaHTa
PODU 15-34-51236 «KoMIOHEHTHI MEXKKIETOYHOTO
MaTpukca B (QopmupoBaHun ¢uOpo3a MoYeK U
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MHOKapaa y
THIIEPTEH3UCH.

TalMCHTOB C apTCpHaJ’IbHOﬁ

MeTtoabl ucciie10BaAHMS.

KaptupoBanme »1eMEHTHOTO coOcTaBa TKaHH
MIPOBOIUIIOCH C  WCHOJB30BAaHHEM  METOJOB
HAaHOTEXHOJIOTUI: CKaHHUPYIOIIEH TPaHCMUCCHOHHOU
(CTSM; FEI Nova NanoSEM) MHKPOCKOITHH.

PesynbTathl uiccnenoBanus u ux oodcyxacHue. B
UCCIICIOBAaHUU  TPOW3BENEH  HOBBIM  Ccroco0
KOJMYECTBEHHOI'0 KaPTUPOBAHUS MAKPOIIEMEHTHOTO
cocTaBa OMOJIOTMYECKHX 00pa3LOB, 3aKIIOYAIOLIHNACS
B KOPPEKTHUPOBKE TmoiiydyaeMoro curHaia XPU or
OHMOJIOTUYECKOTO obpazma pu IIOMOIIA
TUCKpUMHHATOpa. KOppeKkTHpoBKa  IMOIy4aeMoro
curHanra XPU ocymecTsisiiack TakuMm 00pasowm,
9TOOBI ~ NaHHBIE  KOJHMYECTBEHHOTO aHanm3a
COBMAJa C pe3yJdbTaTaMHd aTOMHO-3MHUCCHOHHOW
CIEKTPOMETPUH, T.€. OCYLIECTBIAJIOCH YBEIMUYEHHUE
TOYHOCTH Pe3yJIbTaToB KapTupoBanus 10 10-30 ppm.

Hccnemyemsiit OHMONIOTHYECKUI o0pazen
Jeuics Ha 3 4acTH, U3 KOTOPBIX JIBE 4acTU MO 1 T u
omHa 0.1 r coorBercTBeHHO. Yactu maccoi 1 T
WCTIONB30BAIMCH JJII YCTAHOBJICHUS pPe(epeHTHBIX
3HAYEHUH U KaTUOPOBKHU JETEKTOPA, MPU STOM YaCTh
B 0.1 T sBIUIach WCCIEIyeMBIM — 00pa3IoM.
[IpoGomoaroroBka s aTOMHO-3MHCCHOHHOM
CIEKTPOMETPUHU OCYIIECTBISUIACH I10 CTaHJAPTHOM

MeToAMKe. Pe3ynbpTaThl onpenencHus KOHIEHTpaui
HHTEPECYIOIUX MAaKpPO3JIEMEHTOB NPUHUMAIINCH 32
pedepeHTHBIC 3HAYCHHUS.

IIpob6omoaroToBka TS 3JIEKTPOHHOU
MHKPOCKOITHH: KaJTMOPOBOYHBIHA obpasernn
CIIPECCOBBIBAJICSI IO Pa3MepOB TOHKOH IJIACTHHKH
TONIIUHON 1-2 MM C IepI0 MEHHME3AIUHN S deKTa
MIOTJIOMICHHUSI PEHTTEHOBCKOTO M3ITyYeHHUs] B 00pa3siie,
a¢dexkra  marpunpl, a  Tak ke  dPdekra
aBTO(IIFOOPECLICHITUH. Hanee KaJTuOpOBOYHBIH
oOpazel JeruApUpOBaiICs MPH MIOMOIIN alleToHa WIIN
METOAOM JHOoGMWIbHOW cymkd. [nsa kanuOpoBkw,
NPOBOAMIIOCH HCCIIEIOBAHUE BIIEMEHTHOTO COCTaBa
co Bceil moBepxHocTH oOpasma. llomydennsle
pe3yNmbTaThl  KOPPEKTHUPOBAIUCH TPU  TTOMOIIHU
TUCKPHMHUHATOpPA 1O TIIONYYCHUS  PE3YJIbTAaTOB
KoJmyecTBeHHOro aHanuza P®A ogHoro mnopsiaka
WIK [0 COBMAJeHWs C JaHHBIMH  aTOMHO-
SMHUCCHOHHOHN CTIEKTPOMETPHHU.

VYCTaHOBNIEHO, YTO MpPOBENEHHE KapTHUPOBAHHS
JOJDKHO OBITh IPOBEACHO TIO DJJEMEHTaM, JJist
KOTOPBIX  ONpeleNeHbl peepeHTHbIe 3HAYCHUS
KOHLIEHTpALUi, [TOJIy4eHHBIX IPU [OMOIIY aTOMHO-
aMUCCHOHHOU crekTpomeTpuu (p<0,05). B apyrux
CIIly4asx OKCIIEPUMEHTa OIpe/eiieHa JIOCTOBEpHAS
TOYHOCTH HCCJIEIOBaHMs, KOTOpas HE IpeBbIIIaia
npegena paspemenuss PDA  (1000-3000 ppm)
(p<0,05) puc.1.

Puc. 1. KapTupoBaHue TkaHH MHOKap/ia JIEBOTO XKelyA0uKa YeloBeKa
Fig. 1. Mapping of the myocardial tissue of the human left ventricle

3akaouenne. B HameMm IMMPOCKTC, YCTAHOBJICH

croco0 KOJIMYECTBEHHOI'O KapTUPOBAHUS
MaKpOdJIEMEHTHOTO cocTaBa OMOJIOrMYECKUX
00pa3sIos., BKJIFOYAIOIIUH omnpeneaeHus

pedepeHTHBIX 3HAYCHWH KOHIICHTPAIM METOJI0M
ATOMHO-DMHUCCHOHHOHN CIIEKTPOMETPHH, KATHOPOBKU
nerekropa PDA, KOTWYECTBEHHOTO KapTHUPOBAHMS
MaKpO3JIEMEHTHOTO cocTaBa OMOJIOTMUYECKUX
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00pa3uoB ¢ ToynocTtsio a0 10-30 ppm.

B pesynbraTe BBHIMONHEHHOTO MPOEKTa BIEPBbIC
[OJy4€Ha  METOAMKAa  IOBBILEHUS  TOYHOCTH
KapTUPOBaHUS MaKpO3JIEMEHTHOT'O cocTaBa
Onosornueckux o0pas3loB, B YAaCTHOCTH TKaHEH
OpraHoB yenoBeka, MetogoM POA. Vcnonb3yemslii B
JaHHOHM paboTe crocod MPOOOIIOATOTOBKH 00pa3IoB
OMoJTOTHYECKON TKaHU (CepIIiia) SBIIIETCS MPOCTHIM,
JOCTYITHBIM u 3¢ PEKTUBHBIM. I'maBHBIM
JOCTOMHCTBOM TOJY4EHHOTO croco0a KapTUPOBaHHUS
ABJSIETCS. MUHHMAajJbHOE KOJUYECTBO OIEpauuil u
peareHToB, MPUMEHAEMBIX K HCCIIEAyeMOMY 00pasily
onorkanu. [lpum HEOOXOAMMOCTH HCCIIEIOBaHUE
MOXET TMPOBOAMTHCA Ha KaauOpPOBOYHOM 0Opaslie,
BBIOOP  3aBUCUT  OT  IIOCTaBJICHHBIX  IEpeq
HCCIIeIOBATENIEM 3a/1a4.

PazpaboTtanHsbrii crnoco0 KapTUPOBaHUs
MaKpOdJIEMEHTHOTO cocTaBa OHMOJIOTUYECKUX
obOpasros  mMetogqom  PDA, 3akmowaercs B
OTIpeIeICHUN pedepeHTHBIX 3HAYCHUH
KOHIICHTpAIM MaKpOAJIEMEHTOB METOAOM aTOMHO-
OMHCCHOHHOW  CIIEKTPOMETpHH M KanrOpoBKe
nerektropa PDOA npu noMomM IUCKPUMHHATOPA
TakuM 00pa3oM, YTO pEe3yJIbTaThl HCCIEAOBAHUS
KaJTHOPOBOYHBIX 00pas1oB COBMAJAIH.
Ilpennaraempiii  MeTOJT  TO3BOJSET  YBEIUYUTH
TOYHOCTh KAPTHPOBAHUSI MAKPOAJIEMEHTHOT'O COCTaBa
Omosoruueckux oopasmos B cto pasz xo 10-30 ppm,

qT0 OIPEAETIUTD KOJINYE€CTBEHHBIN
MaKpO3JIEMEHTHBIN CcOCTaB OMOJIOTHUECKIX
00pasIoB.
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Jdannienxo JI. M. POJIb MUTOXOHAPUAJIBHBIX AT®-3ABUCUMbIX KAJIMEBBIX
KAHAJIOB B KAPAUOIIPOTEKTOPHOM
IOPEKTE HUKOPAHIAUJIA HA MOJAEJIN
KOPOHAPOOKJIIOBUOHHOT'O UH®APKTA MUOKAPJA

Jo1eHT Kadenpsl papmakonornu. PenepaabHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEIKACHHIE
BBICIIETO TIPOodecCHOHATBHOTO 00pa3oBaHus «bearopockuii rocy1apCTBEHHBIN HAIIMOHAIBHBIN HCCIeI0BATENbCKAN
yausepcurer» (HUY Benl V), yi. [lobenst, 85, Benropoa, 308015, Poccus; E-mail: Danilenko_L@bsu.edu.ru

Pe3tome. B pabote npuBe/icHbI Pe3yJIbTaThl UCCIICIOBAHUS TPOTUBOUIIEMUYCCKON 3PPEKTUBHOCTH
HuKOpaHawia (1,8 MI/kr) Ha MOJenw KOPOHAPOOKIIO3MOHHOTO WH(APKTa MHOKApAa Y KPOIHKOB.
KopoHapooxio3uto  HUCXOJSIEH BETBH JIEBOW KOPOHAPHOM apTepuyd y HApKOTU3MPOBAHHBIX
JKMBOTHBIX OCYIICCTBIISUIN IyTeM HaJIOKEHHS JIUTaTyphl Ha 60 MUHYT C mociIeAyolei pernepdy3ucit
B TeueHuH 90 munyT. KapanonpoTekTopHOe IEHCTBHE BhIPAXKaloCh B OTPaHUYEHUH 30HBI HEKPO3a B
2,5 pasa, TIpenoTBpAIlleHWH TOBbIMIeHHH ypoBHs TpormonmHa | B 3 pa3a, a Takke yiydlieHHe
nokaszarenieil cokpatumoctd npH pernepdysun. braokarop ATd-3aBUCHMBIX KalWEBBIX KaHAJIOB
rmuoeHkomu (0,4 MI/Kr) IpakTHUYECKH TOJIHOCTHEO HUBEITUPOBAJ KapAUONPOTEKTOPHBIE 3(D(EKThI
HUKOpaHmwima B no3e 1,8 wmr/kr. Waruburop wHmynmOumsHOH NO-cHHTa3pl aMHHOTYaHUIUH
(100 mr/kr) He BBI3BIBAJ IMOJHON OTMEHBI MPOTEKTHBHBIX 3((ekToB HUKOpoHauna. OOcyxkmaercs
NpUOpUTETHBIN BKJag ATd-3aBUCHUMBIX KaJMEBBIX («IIEPBOE OKHO» MPEKOHIUIMOHHUPOBAHMSA)
KaHAIOB B pealn3alid KapAUONPOTEKTOPHBIX 3((EKTOB HUKOpaHIWIa (B MajbIX M CPEOHUX
TepareBTUYECKUX [03aX), Hapsily C OTCYTCTBHEM OTPULATEIbHBIX NeMOAUHAMHUYECKUX 3(PQEKTOB,
xapakTepHbIxX 11 JoHaTopoB NO. Tlocieanee mo3BoisieT 00CyKAaTh BO3MOKHOCTh CHUKEHUSI JTO3bI
HUKOPOHJIMJIA JUIsl KapUOIPOTEKLNH B KITMHUYECKHUX HCCIIEJOBAHUSIX.

Kirouesbie ciaoBa: Hukopanaui, ATd-3aBucuMmble KalueBble KaHalbl, HIIeMus/penepdysus,
MIPEKOHIUIIMOHUPOBAHHUE.

Danilenko L. M. THE ROLE OF MITOCHONDRIAL ATP-DEPENDENT POTASSIUM
CHANNELS IN THE CARDIOPROTECTIVE EFFECT OF NICORANDIL
ON THE MODEL OF CORONARY OCCLUSIVE MYOCARDIAL
INFARCTION

Associate Prifessor. Department of Pharmacology. Belgorod State National Research University
85 Pobedy St., Belgorod, 308015, Russia. E-mail: Danilenko_L@bsu.edu.ru

Abstract. The paper presents the results of a study of the antiischemic effectiveness of nicorandil
(1,8 mg/kg) on the model of coronary occlusive myocardial infarction in rabbits. The coronary
occlusion in the descending branch of the left coronary artery in anesthetized animals was carried
out with a 60 minutes ligation followed by a 90 minutes reperfusion. The cardioprotective effect
was expressed in 2.5 times restriction of the areas of necrosis, prevention of the increase in the
level of Troponin I in 3 times, and the improvement of contractility during the reperfusion. The
blocker of ATP-sensitive potassium channels glibenclamide (0.4 mg/kg) almost completely
nullified the cardioprotective effects of nicorandil in a dose of 1.8 mg/kg. The inhibitor of
inducible NO synthase, aminoguanidine (100 mg/kg), did not cause a complete abolition of the
protective effects of nicorandil. The author discusses the priority contribution of ATP-sensitive
potassium («first windowy» of preconditioning) channels in the realization of cardioprotective
effects of nicorandil (small and middle dosage), along with no negative hemodynamic effects
characteristic of the donor of NO. The latter allows to discuss the possibility of reducing the dose
of nicorandil for cardioprotection in clinical studies.
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Nzyuenue HIIEMUYECKOTO MIPEKOH U~
IUOHUPOBAHUS — OIHO W3 MEPCIEKTUBHEHIINX
HanpaBJIEHUI SKCIIEPUMEHTATbHON METUITUHBI.
UccnenoBanne mexaHu3sma 3Toro ()eHOMEHa J1ajio
Hayajo (hapMaKoIIOTHUECKOMY MIPEKOH/IU-
mpoHnpoBaHuio. C  KIMHUYECKOHM TOYKH 3pEHUS
MIPEKOHANIIMOHNPOBAHNE (hapMaKoIOTHYECKUMHI
CPEICTBAMHU BBITJISITUT TPEANOYTUTEIbHEE, TaK Kak
TEXHOJIOTHYECKH TIPOIIE ¥ JIMIIEHO TOTEHIMAIbHON

OIIACHOCTH HUIIIEMHYCCKHUX SIN30/I0B I
ATOJIOTMYECKU U3MEHEHHBIX TKaHEH.
Hukopangun — nOpou3BoAHOE HUKOTHHAMUZA,

COCTOMT M3 OCTAaTKa aMKad HUKOTHHOBOH KHCIIOTHI U
HHUTPATHOM TPYNIBI, IOTOMY OOJIalaeT CBOWCTBAMH
akTuBaTOpoB AT®-3aBUCHMBIX KaJMEBBIX KaHAJIOB
(Karo-KaHasbl) ¥ OPraHMYIECKUX HUTPATOB [5, 6, 7, 8,
10]. JloMuHUpyFOIIIM s dexrom BBICOKHX
KOHLICHTpAlluii HHUKOpaHIWIa SABISETCS YKOpOYEHUE
NOTEHIIMAa ISUCTBUS U pedpakTepHOTO MepHoa, T.¢.
BIMSHAC HA TPOTHBOAPHUTMHUYECKHE (hakTopsI[6].
N3BecTHO, 4TO TMpHMEHEHHEe HHUKOpPaHIUIa B OCTPOM
MeproJie MIIEMUH MUOKapia 3HAUYUTENbHO YMEHbIIIaeT
YaCTOTY  Pa3BUTHS  JKEIYyIOYKOBOM  TaxMKapAWH,
OKa3bIBACT SHIOTEIMONPOTEKTOPHOE u
KapIHuOIPOTEKTOpHOE neiicTBue Ha mojenu L-NAME
HHJTyIIMPOBAHHOTO feduimTa okcuaa azora [4, 11].

Llenplo HacTOsSILIEI0 HCC/IeIOBAHUS SIBJSJIOCH
u3ydenne BKIaga Karg-KaHaIOB B peaM3aliyio
KapAUONpoTeKTopHOro  3(d(deKTa HUKOpaHAWIa Ha
MOJIENI KOPOHAPOOKIIFO3MOHHOTO MH(papKTa MUOKapAa
Y KPOJIMKOB.

Marepuasnsl 1 METOBI.

W3ydyeHne BBDKMBAEMOCTH HIIEMU3UPOBAHHOTO
MHOKapZa ObUIO mpoBeneHO Ha 42 -X 1a00paTOpHBIX
KpoJIMKax Maccoit 2-2,5 kr BiusHue HuKopaHanina Ha
pasMep 30HBI HEKpo3a IMPOBOJWIM Ha MOJEIH
KOPOHAPOOKKJIFO3MMOHHOTO  MH(papKTa  MHOKap[a.
Wudapkr MHOKap/a BOCIPON3BOJTIIICS Ha
HApKOTH3UPOBAHHBIX KHUBOTHBIX (xmopanruzapat 300
MI/KT), HaXOJSIIMXCS Ha YIPaBISIEMOM JIbIXaHUH,
IyTEM  MEPEBSI3KM  HHUCXOASIIEM  BETBU  JIEBOU
KOPOHApHOM apTepuy Ha YPOBHE HIKHETO Kpas yIIKa
neBoro mnpeacepaust (60 MHMH) ¢ IOCHeIyrOLIEH
periepdyzueit (90 mun). [lomepeunsie cpe3sl MUOKapAa
MIPOM3BOIIIIHN depe3 Kaxapie 0,8 cM, HauMHAas C YPOBHS
0,8 cM HmwKe MecTa HaJOKEHHOW juratypbl. Cpessl
MHOKapJa TOMEIIATM B EMKOCTb COJECpPXKaIlylo
docparueii  Oydpep (pH 74) w1 wmr/mn
TpueHWITETpa30MMsA ~ XJIOPUI  JIsT  0Opa3oBaHUs
KpacHoro Qopmazana [2,3]. Ilogcuer miomanei
MHTAKTHOTO ¥ HEKPOTHU3MPOBAHHOTO MUOKApAA JIEBOTO

potassium channel; ischemic preconditioning;

KEITyJOYKa MPOU3BOAWIM Ha KaKAOM H3 YEThIpeX
CPE30B C TMOMOIIBIO TOMUKCEIBHOTO aHajiu3a B
mnporpamme Adobe Photoshop 9.0. Yposers Troponin |
(Tnl) ompenensuin  Ha  UMMYHOQITYOPECHEHTHOM
npubope Triage MeterPro (Biosite, CLLIA).

JlucTaHTHOE ~ WIEMHUYECKOe  MPEKOHIMITHO-
HUPOBaHHE OCYIIECTBIIIIN ITyTeM HAIOXKEHHS KI'yTa Ha
BEpXHIOIO TpeTh Oeapa Ha 10 MuUHYT, ¢ mocheayromei
20 muHyTHOW penepdy3ueld W BOCHPOW3BENCHHEM
Mopenw uH(papkTa Ha 60 MUHYT.

dapMmakonornueckoe  MPEKOHAUIIMOHUPOBAHHE
OCYILIECTBIISUTH C TIOMOIIIBI0 BHYTPHBEHHOTO BBEACHHE
B MapruHAJIBHYIO BEHY yXa KpOJHKa HHKOpaHIWIa B
noze 1,8 mr/kr  («Koponensy», npoussoactso OO0
(TUK-OAPMAY, Poccus). C 1ienbio MoATBEPIKICHUS
ponu KAreo-xanamoB B peanu3anuu
KapIUOMPOTEKTOPHBIX  3((eKToB  HUKOpaHIWIIA,
JKUBOTHBIM BBOAMIIU TimOeHKnamuy (0mokatop Kare-
kaHaiel) B 03¢ 0,4 Mr/kr. UHruOuTOp MHAYIHOMIBHON
NO-cunTazer amuHOryanumud 100 Mr/kr BBOAWIA
BHYTPUBEHHO 3a 30 MHHYT /10 BBEJCHUS] HUKOPOHHIIA
[1,2,3].

Pe3yabTaThl M 00CyKIeHHE

MonenupoBanue KOPOHAPOOKITIO3UU c
TIOCIIE YOI H peniepdy3ueit TIPUBOIAIIO K
(hopMHpOBaHUK 30HBI 30HBI HEKPO3a COCTABIISFOIIEH
27,3+1,2%. OpnoBpemenHo Ha 90  muHYTE
periepdy3ud  OOHAPY)KEHO  YBEIMYCHHE  YPOBHS
TpononnHa I, 3HaueHMEe KOTOPOrO  COCTAaBWIN
16,26+1,9 Hr/mi.

IIpumenenue JOUCTAHTHOTO
NPEKOHTUIIMOHUPOBAHNS MPUBOJUT K CHUIKCHHUIO
BEIMYMHBI 30HBI HEKpo3a B 3 pa3a W
MIpeIOTBPAICHNs MOBHIMIEHU ypoBHs TpomnoHuHa I
B 4 pa3a (Tabiua).

Hcnonp3oBanre HUKOpaHawia B go3e 1,8 MI/kr 3a
30 MHHYT [0 KOpPOHApPOOKIIIO3MOHHOTO HH(papKTa
MHOKap/ia OKa3bIBAJIO KapIHONPOTEKTUBHOE JICHCTBHUE,
BBIpKAIOIEEeCs] B OTrpPaHUYCHWH 30HBI HEKpo3a U
YMEHBIICHUH 3Ha4eHnH TponoHnHa I, cooTBeTCTBEHHO,
10 10,7+0,8% w 5,2+1,1 ur/mu (Tadi.).

Beeznenue Hukopanauia B 103e 1,8 Mr/kr Ha doHe
rmbenknamuza 0,4 Mr/kr okasanoch He 3(pdeKTHBHBIM
W 3HAaYCHWE pa3MepoB 30HBI HEKPO3a U YPOBHS
TporonnHa | He OTIMYaNMCh OT TPYIIIBI KOHTPOJIS

(Tabm.). AHAJOTMYHO TIHMOCHKIAMHIT  TIOJTHOCTBIO
MIpeA0TBpAIIAT KapIUIPOTEKTUBHBIN ekt
JIUCTAHTHOTO MPEKOHTUITUOHUPOBAHUSA (Tabu.).
ITocnemnee  ykaspiBaeT Ha  OOmMMN  MEXaHH3M
peanm3anyu KapIUOTPOTEKTUBHOT O addekra
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peamm3yromuiics ¢ ydactueM ~ AT®d-3aBUCHMBIX
KaJIMeBBIX KAHAJIOB.

[IpenBapurenpHOE BBEOCHHE AMHHOTYaHWAWHA
100 mr/kr muBenupoBaio Ha 50 % 3ammTHOE NeicTBrC
HUKOpaHIWiIa B 03¢ 1,8 MI/KT U B MEHBIICH CTEICHU
(30%) mpenoTBpaIano KapAUIPOTEKTUBHBIE Y(PPEKTHI

JIMCTAHTHOTO TPEKOHIUIMOHUPOBaHus (Tabi.). 70
CBUJICTETILCTBYET O TOM, 4to HHrHOMpoBanue INOS
amuHOoryanuarHoM 100 Mr/kr He B TONHOM Mepe
IpENOTBpAlacT  pealu3alldio  «BTOPOTO  OKHa»
MPEKOHTUIIHOHUPOBAHHSL.

Tabruya

Bimmsinne nukopanauiaa (1,8 MI/kr) B/B 1 IMCTAHTHOI0 MIIEMHYECKOT0 NIPEKOHIMIIMOHMPOBAHMS HA Pa3Mep 30HbI HEKPO3a
u ypoBHb Tpononuna | npu octpoii kopoHapook03uu (60 MuH) ¢ nocaeayroueii penepdysueii (90 Mun)
Y HAPKOTH3UPOBAHHBIX KPOJaHKoB (M M; B % 0T Macchl JIeBOT0 JKeJrya04uKa; N=6)

Table

The influence of nicorandil (1,8 mg/kg, 1.V.) and the distant ischemic preconditioning on the size of the necrosis zone and the level
of Troponin | in a accute coronary occlusion (60 min.) with subsequent reperfusion (90 min.) in anesthetized rabbits (M+ m; in %
of the mass of the left ventricle; n=6)

I'pymma % Hexposa YpOBeHLHS)N(I)J?OHHHa 1,

Kontpons (nHbpapkTa MHOKapaa ) 27,3+1,2 16,26+1,9
KO/penepdy3us + TMCTaHTHOE HMIIEMHYECKOE MPEKOHINIIHOHUPOBAHHE 9,4+0,5* 4,6+1,3*
KO/penepdy3us + aukopanamia (1,8 Mr/kr) 10,7+0,8* 5,2+1,1%*
KO/penepdysus + rmmbenknamu (0,4 Mr/kr) + quctantHOe 242415 153418
MPEKOHINIHOHUPOBAHHE

KO/penepdysus + rmudenknamug (0,4 mr/kr) + aukopanguia (1,8 mr/kr) 22,1413 13,2+1,8
KO/penepdysus + amunoryanuaus (100 Mr/kr) + nuctaHTHOe 21,141,1 137411
MIPEKOHINIHOHUPOBAHHE

KO/penepdy3us + amunoryanuaut (100 mr/kr) + aukopanamia (1,8 Mr/kr) 15,44+0,8* 8,2+1,1*

[pumeuanne: KO/penepdys3ust — KOpOHAPOOKITIO3H HUCXOASAIICH BETBH JIEBOH KOPOHAPHOM apTepuy Ha YpoBHE ymika (60 MuH) ¢
nocnenymeit penepdysueit ( 90 mun); AUII-nmucranTHOE HIIeMUYecKoe MpeKoHaAnIoHpoBanue (10 MuH) BepxHeil TpeTn Oenpa;

*p < 0,05 — B cpaBHEHUH C KOHTPOJIEM.

[NpekoHnumonnpoBaHre (PEHOMEH TTOBBIICHUS
YCTOWYMBOCTHA KJIETOK K TOBTOPHOMY BO3/ICHCTBHIO
WIIIEMHH, BO3HUKAIOIIIEH TTOCIIE OJJHOTO WITH HECKOJIBKUX
KPAaTKOBPEMEHHBIX ~ AMHU30[I0B  HILIEMHHU-PEepQy3um.
[peKOHIUITMOHUPOBAHKE UMEET PAHHIOK (ha3y «IepBoe
OKHO», HAYMHAIOIIYIOCSA Yepe3 5 MUH MOCIE MEPBOrO
KOPOTKOIO 3MH30/1a WILEMHU W TPOJOIDKAIONIYIOCS 10
1-3 4. ¥ mo3mHIOK a3y «BTOPOE OKHO», KOTOpas
a¢dexTrBHO «padoTaeT ¢ 24 1o 72 u paxe 96 4. or
MepBOro  JMu30o4a  WmeMud. YUToObl  3aIyCTUTh
3aIIUTHBIN 3P PEKT MPEKOHANIIMOHUPOBAHUS, TpeOyeTcs
JIOCTHYh MUHUMATEHOTO MOPOrOBOr0 BPEMEHH HINIEMUN
(5 wmwmH) no Havama penepdy3uu. OpHako, C
yBEJIMYEHHEM TIPOJIOJDKUTENIFHOCTH MILIEMHH MHOKap/a
NPOTPECCUBHO  YMEHBINIACTCS  KapAMOTPOTEKTHBHAS
3¢ eKTHBHOCTH, (TIpeCcTaBICHHOTO Tpems
ISITHMMHYTHBIMH ~ 3TIM30/IaMH  MIIIEMHHU-peniepdy3un),
NPEALIECTBYIOLINE TECTOBOH HIIEMHUH.

MexaHu3MBI TTO3THEH (dasbl
NPEKOHTUITMOHUPOBAHHS. OcHOBHOE  OTJIHYHE
MexaHu3MoB mo3nHeit ¢aspl UIIK wiam «BTOpOrO
OKHa 3aIllUTBD» OT paHHeH (a3bl WK KIACCHYECKOTO
NPEKOHIUIIMOHUPOBAHUS 3aKITI0Yal0TCS B
peanuzanyy 3alMTHOTO 3¢ ¢eKTa Yepe3 aKTUBALHIO
0eNKoBOTro CHHTE3a W/Mm MOUPHUKAIIUIO
(yHKIIMOHATBHOM AKTUBHOCTH 0enKoB Ha
MOCTTPAHCISIIMOHHOM YpOBHE. IMomumo
WHPAPKTIUMUTHPYIOIIETO, AHTHAPUTMHYECKOTO
3¢ (PEeKTOB, CHMKEHHUS CTENCHW aronTo3a TO3AHSA

¢aza MUIIK cmocobHa mnpeaynpexaarh pa3BUTHE
00paTUMOit MOCTUIIIEMUYECKON JUCQYHKIIMN
MUOKapAa (CTAaHHWHT) W CHIDKAaTh HMHTCHCHBHOCTH
BOCHIAJIMTEJIBHOW — peakuud  4Yepe3  MOZAYJIALHUIO
CHHTE3a MPOTHBOCTIAUTENBHBIX (baxTOpOB.
MexaHu3MBbl «BTOPOTO OKHA 3aIIUTBD» MOTYT OBITH
TaK)K€ PA3ACICHbl HAa TPUITEPHBINA, CUTHAIBHBIA U
3¢ (HeKTOpHBI KOMIOHEHTBI. TpurrepaMu Mo3aHEH
¢dazer  UIIK  mnpusHaHbl  aJeHO3WH,  OIMHMOHJIBI,
karexojgamuubl, ADK u NO. CoriacHo «rumorese
OKCHJIa a30Ta» B oTHomeHun no3aner ¢aszer UK
npotuB craHHura, NO Hrpaer KIIOYEBYIO pOJIb B
VMHHIIMAIMY U B ONIOCPEIOBAaHUH ()eHOMEHa «BTOPOTO
3alIMTHOTO OKHa», OCYLIECTBIISII CBOE JEHCTBHE
Yyepe3 AaKTHUBAIMI0 TEX K€ BHYTPUKIETOUHBIX
nocpenunkoB  (e-[IKC, Tuposunkunaza, MAIIK
tpackpunuuoHuslii ¢pakrop NF-kB-nucleus factor-
kappa b), uro u npu pannerr ¢aze UIIK. Onnaxo,
TOYHBIN MEXaHU3M peanuzanun
KapAauomnpoTeKkTuBHOrO aerictBuss NO HensBecTeH.
MO’HO JIMIIb C 0JIEH BEPOSTHOCTH MPEANOIOKHUTH
ydacTue K (ATD)-xananos, YMEHBIIEHUS
KaJIbLIUEBOW TIEpErpy3KH, YTHETEHHE COKPATUMOCTH
u Jpyrue MexaHusMbl. Takum oOpasom, mocie
MIEPBUYHOTO HWIIEMUYECKOT0 O3MH30[a HAYMHAETCS
(eHOTHUNMUYEeCKUH  penpoOrpaMMHHL,  BCIIEICTBUE
KoToporo BKItogaercss cuHTe3 NO ©  KIETKH
9KCIIPECCUPYIOT WHAYIHOETBHBIE (dhepMeHTHI,
MIpU3HaHHbIE MeaHaTopaMu OTCPOUYEHHON
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KapIUONPOTEKIIUU: iNOS, MnCO/{
(MaprasericoaepxKaIuii CYMEPOKCUITUCMYTa3a),
HOI'-2 (umkmookcWreHasa), anba030peayKTasa, a
TaKXe MPOUCXOTUT CHHTE3 OCIIKOB TEIIOBOTO MIOKA

(HSP-heat shock protein). Dddexr
HPEKOHANIIMOHUPOBAHHMS COMPOBOXKAACTCSI
aKTHBaIMEN KaCKaJHbIX MEXaHHU3MOB

BHYTPUKJIETOYHON  CHUTHAJBHOW  TpPaHCHAYKLUH,
OTBETCTBEHHBIX 3@  OKCIPECCHI0  TE€HOB U
(opMHUpOBaHHE AaNaNTHBHBIX IPU3HAKOB. Takas
aKTUBALUs NMPOTEKaeT Ha (JOHE MHUTOXOHAPHUAIBLHOMN
IUC(YHKIHHY, BRIPayKAIOIIAsACs B TOCIEAOBATEIbHBIX
(hazoBbIX HM3MEHEHUSIX aKTUBHOCTHU
MUTOXOHJPUANBHBIX  (PEPMEHTHBIX  KOMILICKCOB
(M®K). Tak B yCIOBHAX OCTPOW THUIOKCHH B
pesynbTaTe  CpPOYHOW  aJanTalud  [MPOMCXOAMT
noaasinenue aktTuBHocT M®K I, ocymiecTBisomero
HAJIH-oxucnenue, HO TIpH 3TOM YCHIIUBACTCS
CYKIIMHATOKCUJA3HbIN 1yTh okucieHus MOK 1L
[annas OnosHepreTUvecKas nepecTopoiika
BBI3BIBAET  IIEPEOPHUCHTALMI0  METa0OIMUYECKHX
IOTOKOB  AJISl  MOAJEPXKAHMS  SHEPro3aBUCHUMBIX
IPOLIECCOB KIIETKH, a TAK)KE CIIOCOOCTBYET MHAYKLIUHI
takropa, BBI3BaHHOIO runokcuei-la
(HIF-1a- hypoxia inducible factor).

[Ipu mpomomkarommMcst IepUIHUTE KHCIOPOaa
BO3HMKAET JIOJITOCPOYHAs ajanTtaius, KOTopas
CBsi3aHa C BoccTaHOBIeHUEM akTUBHOCTH M®K I u
yTparoi 3Haunmoctu MOK II.

Takum o00pa3zom, HeOOJIbIIME KOHIEHTPAIUH
HUKOpaHWIa OKa3bIBAIOT MpsIMOM
KapIHUONPOTeKTUBHBIH  3(dekTr Ha cepaeyHyro
MBIy, KOTOPHIH  OOYCIIOBIIEH  CEJIEKTUBHOMN
aKTHBalUell MUTOXOHApUANbHBIX Kare-KaHanoB [12].
[IpencraBienHble pe3yabTaThl uCCcIeI0BaHuI
YKa3pIBalOT HA HAJIWMYKME y HHUKOpaHauna 3ddekra
(hapMakoJIOTHYECKOTO MIPEKOHTUIIMOHUPOBAHHS
MOCPEACTBOM aKTHUBAIIMM MUTOXOHJPHATBHBIX Kate-
KaHaJIOB.

3akiao4eHue

JlucraHTHOE MIIEMHUYECKOE MPEKOHIUIIMOHU-
poBaHne W (hapMaKOJIOTHUECKOE IPEKOHIUITUOHN-
poBaHue HuUKopaHmuioM (B jgo3e 1,8  Mr/kr)
BBIPAXKAJIOCh B OTPaHMYCHUMH 30HBI Hekpo3a [/
2,5 pa3a, TpeNOTBpAIlCHUH IOBBILICHUH YPOBHS
Tpomonnna | B 3 pasa, a TaKke YIydlleHHE
MOKa3aTeneldl COKPaTUMOCTH MNpH  penepdysuu.
brokarop AT®-3aBUCHMBIX KAJIHMEBBIX KaHAJIOB
rimbenkiaoMun (0,4 MI/KT) MPaKTHYECKH TIOJTHOCTHIO
HUBEIUPOBAT  KapJIUOIPOTEKTOPHBIE AP PEKTHI
HUKOpaHJHIA. Wnrnburop WHAYIHOUIIEHON
NO-cuntassl amunoryanugud (100 wr/kr) He
BBI3BIBAI ITOJTHOH OTMEHBI MPOTEKTHUBHBIX 3(PPEKTOB
HUKOpaHJUJIA.
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Pe3iome. M3yuannm MHKPOCKOMUYECKHE OCOOCHHOCTH OYKKAIBHOTO JIUTENHS CTYACHTOB-
naaycoB B HUY «benl'Y». [losBiaeHue B 3nUTENUH CIM3UCTON OOOJIOUKHU MIEKA €IMHHYHBIX
JICUKOIIUTOB, ABYSICPHBIX MUTEIUOIIMTOB, KIIETOK C HACCUKAMM M TPOTPY3HUSIMH Pa3HbIX (HOpM
B S7Ip€, a TAKXKE KJIETOK, TUIOTHO MPWISKAIIUX JPYT K APYTY, MOKET CBUICTEILCTBOBATH O TOM,
YTO JAaHHBIE W3MEHEHHS B OYKKAJIbHOM SIUTENHH y CTYJSHTOB-WHAYCOB IO CPaBHEHHUIO C
KOHTPOJFHOM TPYMIOW CBSI3aHBI C aJanTandeidl oOpraHn3Ma B W3MEHHUBIIUXCS YCIOBHSIX
BHEIIHEH Cpenbl.

KaroueBsbie cioBa: OyKKaIbHBIN SITUTENN; MOP(OIOTHS; aAanTanus; CTy/IeHT.
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Abstract. The authors studied the microscopic features of buccal epithelium of the Indian
students studying at Belgorod State National Research University. The appearance in the buccal
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mucosa epithelium of single leukocytes, double nuclei in the epithelial cells, cells with notches
and protrusions of different forms in the nucleus, as well as cells tightly adjacent to each other
may indicate that these changes in the buccal epithelium of Indian students, compared with the
control group, linked to the body's adaptation to changing environmental conditions.
Keywords: buccal epithelium; morphology; adaptation; student.

Beenenne. I3yuenue mnporecca agantanuu
OpraHrW3Ma B H3MEHSIOLIUXCS YCIOBHAX CpPEIbl
uMeeT OOJIbIIOe 3HAUYEHHUE, BCICACTBUE aKTUBHON
MUTpallMd HaceleHWsl Hamed 1mianetsl [1].
[Ipucniocobiienne WHAMBUAYyMa OOECIEYHBAECT
YCTOMYMBOCTh  OpraHu3Ma K  BO3JCHCTBUIO
(dakTopoB  abWOTHYECKOTO H  OHOTHYECKOTO
xapakrtepa. O cTemeHH aJanTalud YeIOBEKa
MOKHO CYIOUTH IO COCTOSIHHIO OPT'aHOB M CHCTEM
€ro  OpraHM3ma, C  pa3IUYHOW  CTENEHbIO
moctoBepHoct  [10]. B mocnmegnme  rombt
BHHMaHHE HCCIIeIoBaTeNel B KauecTBe MaTepuana
JUIsT  HEMHBAa3WBHOM  dJKCIpecc  JWarHOCTHUKH
MpHUBJIeKaeT OyKKampHBINA 3murenuid. [locmemmii,
MOXKET CITYXKUTh HMCTOYHHUKOM BaKHOU
JIMarHOCTUYECKOMN 51 MPOTHOCTUYECKOU
uHGOPMAIMU O COCTOSIHUU 3JI0POBBSI, CTPECCOBBIX
BO3JCHCTBUSAX, BIMSHUM (PAKTOPOB BHEIIHEH
cpensl, COMAaTHUYECKOM MaTOJOTUH 51
OMONIOTHYECKOTO BO3pacTa desioBeka [5,7]. Kinerkn
SMUTENUS] CITU3UCTON 0O0IOYKH MIEKU MPUHUMAIOT
y4acThe B MMMYHHOM OTBET€ M MEXKIETOYHBIX
B3aMMOJCHUCTBUSIX, CEKPETUPYS PAIN CHUTHAIBHBIX
monekyn [11,13,16]. UccnemoBanme moCiIeaTHUX
JET YCTAaHOBWJIO, UYTO KIETKH OYKKaJbHOTO
ATIUTEIHS o0ecrneunBaroT noJiepKaHue
rymMopainbHoro romeoctasza [3,12,15,17]. Hcxons
U3 O3TOTO, MHeJdbl0 HCCJAeJOBAHUSA  SIBISUIOCH
U3yYE€HHE  MHKPOCKONHMYECKHUX  OCOOEHHOCTEH
OYKKaJqbHOTO  JIMUTETUS  CTYJEHTOB-HHIYCOB
benroponckoro roCyAapCTBEHHOTO
HaIlMOHAJIBHOTO HCCIIEA0BATEIBCKOTO
yuuepcutera (HUY «benl V).

Marepuan u Metoabl. B wHccienoBaHuun
yuaactBoBaiio 20 cTyeHTOB, 3penoro Bo3pacra (18-
21 ron) [9], Mmykckoro moja 6e3 COmyTCTBYIOMEH
COMAaTHYeCKOM M  ICUXWYECKOW  IaTOJOTHH.
CrynenTsl ObuM pasfeneHsl Ha 2 rpynmsl no 10
YeJ0BEK B KaxJ0il. B mepByro BOLUIM CTYAEHTHI-
uaaycsl  HUY  «benl'V» (9kcnepumeHTanbHas
rpynma), a BO BTOPYI0 — CTYACHTHI-POCCHUSHE
(koHTpONBHAST ~ Tpymma),  MPOXWBAOIIHE B
Benropoackoii o0iacTh ¢ MOMEHTa POXKICHHSL.
3a0op Marepuajga TPOBOIWIM B OZHO U TO K€
Bpems cyrtok. llpm nmomomm mmarens, co

CIM3UCTOM TOBEPXHOCTH MKW Opamud MazoK
OyKKaJbHOTO 3nuTenus. M3roraBnuBany HaTUBHBIE
mpernapaTtbl M OKpallMBald HMX TI€MaTOKCHJIMH-
903MHOM. OOBEKTHI HM3y4aqd C  [OMOILBIO
mukpockona OLYMPUS CX21, ¢ mocneayronmm
(hoTorpadupoBaHreM U MOTyICHHEM H300PaKECHUS
(Motic Images Plus 2.0). Msyuanm cocTaB
anuTeNusl U MOPQOIOTHYECKHEe OCOOCHHOCTH €ro
CTPYKTYPHBIX KOMIIOHEHTOB.

PesyabTaThl uccieoBaHul yCTaHOBWIH, YTO
y OTEUECTBEHHBIX CTYIEHTOB B M10JIC 3PCHUS Ma3Ka,
SMUTENUOLUTHl  Jie)KaT 000COOIEHHO Jpyr OT
Jpyra, B BHIAE TPy BCTPEYAIOTCSA TOBOJILHO
peako. KneTku ImMMOBaToro ciosi 3MIHUTENHS
UMEIOT YETKUE TPaHUIBI, MHOTOYTOJIBHYIO QOpMY,
a siipa OBAJIBLHOM peke Kpyrioi (opmbl Jiexar B
ueHTpe nuromnasMel. llocienuss  comepikut
3CPHUCTBIC BKIIIOYCHHUA U OKPAlIUBACTCA B CBETJIIO—
PpO30BBIH LBET. Cpenu SMNUTETUOLUTOB
BBISIBIISIFOTCS. €IMHUYHBIE KJIETKH C MHUKPOSIPaMH,
a B HCKOTOPBIX M3 HHUX A/pa HMCIHO HACCUKY.
PoroBeie uemryiiku u kietku 0azaibHOTO CIOS
BCTPEYAIOTCS] OYEHb PEIKO.

Y CTYJIEHTOB-HHIYCOB, II0 CpPaBHEHUIO C
KOHTpOJIEM, B TIOJI€ 3PEHHUsl JIOBOJBHO YaCTO

BCTPEYAIOTCSA CPYIIIbI KJIETOK IIJIOTHO
IpUIIeXKAIINe IpyT K Ipyry, MEXKILY
SMUTEIHAIBHBIMU KJIETKaMHU BBISIBJISIFOTCS

eMHUYHbIe JeWKkouuThl. [lpm 3TOM y HaHHBIX
CTYJICHTOB TIOSIBJISIIOTCS C€AMHUYHBIC KICTKH, Y
KOTOPBIX SIIpa UMEIOT MPOTPY3UI0 THIIA <GSI3BIK» H
«pazburoe sitoy. Yarie BU3yaIM3UPYIOTCS KIICTKH
C MHUKpOsAIpaMHW U HAceYKaMH B sIpe TO
CPaBHCHHIO C KOHTpojeM. B moie 3peHus
MOSABISIIOTC  €UHUYHBIE JIBYAJIEPHBIC KJICTKH.
Hepenko, BcTpedaercs KIETOYHBIM auMophu3M
(puc. 1 a-r).

O6cy:kneHue pe3yJbTATOB HCCIEA0BAHMSA.
I[lo wmuenmro A.H. OcunoBa wu gp. (2002),
MHUKPOSIpa TPEACTABISAIOT COOOH aleHTpUYeCKUe
XPOMOCOMHEIE (hpParMeHThl W OTACNBHEIC IICIbIe
XPOMOCOMEI, KOTOPBIE OBLIM MOTEPSHBI BO BpEMS
MHUTO3a[6]. ITokazarenem TeHETHYECKUX
HapylmieHud B MHTEP(A3HBIX SApaX MOXKET OBITh
CyMMa HaOJII0JaeMbIX MPOTPY3HH THMA «pa3OuUTOe
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sino» win Ttuna <«s3eik» [14]. Coriacuo B.B.
IOpuenko u ap. (2007), a takxke T.B. Komynaesa n
op. (2014) nporpysust THma «pazOuToe SHIIO»
BBITJISIIAT KaK MHUKPOSAPO, CBA3aHHOE C SIAPOM
MOCTHKOM HYKJICOTNIa3Mbl, a TIPOTPY3Hs THIA
«I3BIK» TPEACTABISIOT COOOH S0 HA JBYX
MOCTHKax Hykiepmiaasmsl [3,5]. Ilpu satom M.A.
ITampne u ap. (2012) cumraroT, YT0O MHKPOSApPA B
KJIETKaX OYKKalbHOTO OJIHTENUS MOTYT CIYXXHUTb
aJCKBAaTHBIMHM II0Ka3aTesIMH TPHU  ONpeAeTICHUN
YPOBHS KCEeHOTeHHOU WHTOKCHKAIIHH u
aJlanTalioHHOTO cTaryca opranm3ma [8]. B
npyroii pabore B.I'. MaiimynoB u ap. (2011)
OTIMCHIBAET YBEIMYCHHUE YacCTOThl BCTPEUYAEMOCTH
MHKpPOSIIEp B OJNHTEIHONMTAaX  CIU3UCTOM

000JOYKH IIeKH, Kak pe3yibTaT JeHCTBUS
9K30TCHHBIX (PAaKTOPOB, TO €CTh, B paliOHAX C
BBICOKHM COJICpKaHHEM TOKCHYECKHX BEIICCTB B
Bo3nyxe u mouse [4]. A.B. Meiiep u np. (2010)
YTBEPXKAAIOT, YTO BHINICYKA3aHHBIC W3MCHEHUS B
SMUTEITUN poTOBOM MOJIOCTH, SIBIISTFOTCS
UTOTCHETUYCCKUMH HApyLIICHUSAMH, a TaK Ke
CBUJICTEIILCTBYIOT O BOCHAIMTEIHHOM IPOIECCE B
opraam3Mme [2]. IIpu s>Tom mamasie B.B. FOpuenko
u ap. (2007) mokaspIBalOT, YTO Y 3[JOPOBBIX JIHII,
BCce HAOII0JacMble M3MECHEHHUS MOXXHO OTHECTH K
OWOJIOTHYECKOMY ~ CTapeHUI0 H  E€CTeCTBEHHOU
FI/I6CHI/I SMUTCINAIBHBIX KICTOK pOTOBOI>'I IIOJIOCTHU

[5].

Puc. 1. Kitetkn OyKKaIbHOTO SITUTENNS y CTYIEHTOB-HHAYCOB. CTPEINKH yKa3bIBAIOT HA: a) MUKPOSAPO B SITUTEIHONNTE;
0) HeHTpoQHIT MK Y SMUTESIUOLUTAMHU CIM3UCTON 0OOJIOUKH LICKH;
B) KJIETKY C IBYMsI SAPaMH; T) IPOTPY3HIO TUMA «SI3bIK». OKp.: reMaTOKCHIIMH-3031H. YB. *400.
Fig. 1. The cells of the buccal epithelium of the Indian students. The arrows point at:
a) a micronucleus in the epithelial cell; b) neutrophils between epithelial cells of the buccal mucosa;
¢) a cell with two nuclei; d) protrusion of the «tongue» type. Hematoxylin-eosin. Magn. * 400.

BeiBoa: YuuThiBasi MOMy4YEHHBIE B IPOLECCE
HUCCIICI0OBAHUA JaHHBIC, a NUMCHHO HaJIN4YHUEC
€IUHUYHBIX JICUKOLIUTOB B MOJIE 3PEHUS, OSIBICHUE
,ZIBy;I]IepHI)IX KJICTOK, KJICTOK C HaCCYKaMH, smep C
MPOTPY3USIMU pa3HBIX (OpPM, a TaK K€ KIETOK
IIJIOTHO HpI/IJIE)KaH_II/IX )lpyr K ,leyTy MOXHO
NPEANONOXKUTh, YTO TMOSBICHUE W3MEHEHUH B
OYKKaJbHOM DIHUTCINA Y CTYJIECHTOB-HHIYCOB, IO

CpaBHCHUIO C KOHTPOJIEM, MOXET
CBUJCTCILCTBOBATL O ajalTallMi oOpraHu3dMa K
HU3MCHAOIHMCSA YCIIOBUAM OKPY)I(aIOH_Ieﬁ CpCAbl.
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J1.0. IIpobiieMa amanTanyd MHOCTPAHHBIX CTYAEHTOB Kak
mpobiieMa  ajantanM¥ = CyObeKTa  IEATEILHOCTH K
U3MCHCHHBIM yclioBusiM //  COBpEMEHHBIC TMPOOIIEMBI
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ASTRACT. We have studied the microscopic features of buccal epithelium in smoking students
of Indo-Dravidian race. In the epithelial cells of the mucous cheek surface of smoking students
we revealed the scored nuclei with tongue- and broken egg-type protrusions, micronuclei, cellular
dimorphism, binuclear cells, as well as a significant decrease in nuclear-cytoplasmic ratio, as
compared to the control, which may indicate the presence of local inflammation resulting from
the toxic effects of smoking products on the oral mucosa.

Keywords: buccal epithelium; morphology; tobacco; a student.

Acanos P.1.!

Mopo3oBa E.H. MHUKPOCKOIIMYECKHUE OCOBEHHOCTHU BYKKAJIBHOTI'O
3a6osornas C.B.° SMUTEJNS Y KYPAIIMX CTYIEHTOB MHJIO-IPABUININCKON
Muxaiimmk T.A.* PACEHI (T10 3. XYTOHY)

Moposos B.H.5

1) cryzment cromaronornieckoro ¢pakynsrera Meauitiackoro uactutyta HUY «benl'Yy,
308015, r. benropon, yn. [To6exsr, 85, Poccus,
2) K.MeJ.H., CTapiinii mpermnoaaBartenb kadeapsl ructonoruu Meaunuuckoro uucturyra HUY «benl'Yy»,
308015, r. Benropon, yi. ITobenst, 85, Poccust, E-mail: morozova_en@bsu.edu.ru
3) k.Mei.H., joueHT Kadeapsl rucronorun Meauimuckoro uactutyta HUY «benl'Vy,
308015, r. benropon, ya. [Tobens, 85, Poccus,
4) K.MeI.H., A0IEHT Kadeapbl rucTonoruu Meauiuackoro uactutyra HUY «benl'Yy,
308015, r. benropon, yi. [To6exst, 85, Poccus,
5) K.Mei.H., cTapumii mpenoaaBarteib kadeapbl anaroMmun Meaunuackoro uacturyta HUY «bBenl'Y »
308015, r. benropon, yn. [To6ensr, 85, Poccus,

AnHoTOIUs. M3yyanu MUKPOCKOIMYECKHE OCOOCHHOCTH OYKKAIBHOI'O SHHUTENHS y KyPSIIUX CTYJEHTOB
WHJIO-JIPAaBUIMACKON. BBISBIIIN B SIIUTEIMONUTAX CIIU3UCTON O00IOYKH IICKH KYPSAIIMX CTYICHTOB siIpa C
HACEUKOW, TPOTPY3MSIMA THIIA «SI3BIK» H «pa30UTOE SIHMII0», MHUKPOs/Apa, KIETOYHBIH JUMOpP(HHU3M,
IBYSZCPHBIE KIETKH, a TaKKe JOCTOBEPHOE YMEHBIIEHHE SACPHO-IUTOILIa3MaTHUECKOI0 OTHOLICHUS, 110
CPaBHEHHIO C KOHTPOJEM, YTO MOXET CBUJETENHCTBOBATH O HAIMYMM MECTHOTO BOCHAIUTEIHHOTO
mpolecca, BOSHHUKIIETO B pe3yJbTaTe TOKCHYECKOT'O BO3ACHUCTBHS MPOAYKTOB KYPEHHUS Ha CIHM3HCTYIO
000JI0YKY HOJIOCTH PTa.

KiroueBble c1oBa: OyKKaIbHBIN SMTUTENHIH; MOPQOIIOTHS; Ta0aK; CTYICHT.

Introduction. Currently, tobacco smoking is diseases, stroke and brain tumors [6, 13, 14].For
common among young people, which is a major cause biological indication and guantitative assessment of the
of morbidity and premature mortality, mainly by heart toxic effects of tobacco smoke on the human body it is
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preferably to wuse the method of analysis of
chromosomal aberrations of human oral epithelial cells;
at the same time, their morphological features remain
poorly studied [1, 3, 4]. Buccal smears have several
advantages for cytodiagnosis of groups of people:
firstly, they safely provide a sufficient number of cells
and make it possible to perform re-analyses, and
secondly, ensure evaluation of both the general and
local action of pathogens [7, 8]. That is, the buccal
epithelium is highly informative in the diagnosis of
many diseases (bronchial asthma, ulcerative colitis,
Crohn's disease, etc.), as well as metabolic disorders in
general [12]. Accordingly, the objective of this paper is
to study the microscopic features of buccal epithelium
in smoking students of Indo-Dravidian race.

Materials and methods. The experiment involved
20 2nd year students of the Faculty of general medicine
and pediatrics of Medical Institute, NRU «BSU» in
Belgorod (Russian Federation), coming from the
Republic of India, the middle-aged (18-21 years) [10],
male, without concomitant somatic or mental disorders.
All students were divided into 2 groups each of 10
people. The first group included students smoking 6-8
cigarettes per day with 2-3 years of smoking
experience, and the second consisted of non-smokers.
The material sampling was carried out at one and the
same time of day. Using a spatula, the swab of buccal

: iy
Fig. 1. Buccal epithelial cells of smo

‘,

king students.Arrows indicate: a) binuclear cells; b) tongue-type protrusion;

epithelium was taken from the mucous surface of a
cheek. The native preparation was prepared, and then
stained with hematoxylin-eosin. The objects were
studied on a microscope OLYMPUS CX21, with
further photographing and imaging (Motic Images Plus
2.0). After that, a licensed program «LpSquare v5.0 for
Windows» was used to measure the areas of both
nucleus and cytoplasm of buccal epithelial cells with
further determination of the nuclear-cytoplasmic ratio
(NCR). Data with a significance level of p<0.05 were
considered reliable as compared to control.

The research results revealed that the epithelial
cells of non-smoking students are mainly located
separately from each other. The spinous cells are of
polygonal shape with rounded nuclei and a pale pink
cytoplasm contains a moderate amount of granular
inclusions. Horny scales are visible extremely rare.

The smear of the experimental group as compared
with the control had tightly arranged groups of
epithelial cells found, with multiple white blood cells
therebetween. Also, the epithelial cells of smoking
students have scored nuclei appearing, as well as with
«tongue»- and «broken egg»-type protrusions, and
some of them contain micronuclei. The cell dimorphism
and dual-core cells are rarely revealed (Fig. 1 a-d).

»

c) broken egg-type protrusion; and d) micronucleus. Haematoxylin and eosin stain. Magn. *400

We also found that the area of the cytoplasm of
buccal epithelial cells of the control students as

compared with the experimental ones was 35.00%
more (p<0.05), and the nucleus area was 1756% less
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(p<0.05), respectively. At the same time, the smokers
had nucleocytoplasmic ratio significantly increasing

by 47.98% (p<0.05) as compared to control
(Table 1).
Table 1

Morphological parameters of the buccal epithelium cells in smoking Indo-Dravidian students of NRU «BSU»

as compared to the control (by E. Hooton)

Morphometric parameters Experimental group Control group
Nucleus area, pm? 77.315* 63.737
Cytoplasm area, pm® 2392.110* 3681.820

Nucleus-to-cytoplasm ratio 0.038* 0.019

Note: * — significant differences from the control parameters with a level of statistical significance p<0.05.

Results and discussion. According to
O.T. Efremov (2006), nuclear-cytoplasmic ratio is the
most important morphometric parameter that allows
assessing the metabolic level of a cell and identifying
the manifestation of compensatory reactions, while
changes in its value may serve as an indicator of
inflammatory processes and certain forms of cancer
[5]. M.A. Abadzhidi, T.V. Makhrova, LV.
Maianskaia et al. (2003) consider that the increase in
the size of the nucleus and the NCR value can
indicate the influence of harmful environmental
factors on the body, the stress factors and the
presence of inflammation, in particular, in various
forms of periodontal disease [2]. S.A. Semchenkova,
T.F. Kruglikovskaia, and R.I. lui (2009) attribute the
appearance of the scored nuclei and with different
protrusions with chromosomal rearrangements to the
presence of somatic diseases (e.g., gastric or
duodenum ulcer) [11]. At the same time, according to
M.V. Lewinsky, V.N. Kalaev, and A.K. Butorina
(2008), the frequency of these mutations depends on
the state of the immune system, that is, the ability of
immune cells to recognize and eliminate genetically
damaged epithelial cells [9].

Conclusion. Based on the foregoing we may
conclude that the appearance of nuclei with a notch,
«tongue»- and «broken egg»-type protrusions,
micronuclei, cellular dimorphism, binuclear cell in
the epithelial cells of the mucous cheek surface of
smoking students, as well as a significant decrease in
nuclear-cytoplasmic ratio and the area of the
cytoplasm of the epithelial cells, as compared to the
control, may indicate the presence of local
inflammation resulting from the toxic effects of
smoking products on the oral mucosa.
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ABSTRACT. This paper deals with the study of the relationship between parameters of the
Peyer’s patches of the small intestine in intact rats of different age groups. The correlation
analysis revealed the direct relationship between the parameters.

Keywords: rats; Peyer's patches; correlation analysis.
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AHHOTa].II(lﬂ. I/I3yqua B3aMMO3aBUCUMOCTb MCKIY IIOKA3aTCIISIMU HeﬁepOBBIX OJISIIEK TOHKOM KHIIKH
HWHTAKTHBIX KPBIC PA3HBIX BO3PACTHBIX I'PDYIIIL. B Ppe3yabTaTC KOPPECIAIUOHHOI0 aHalin3a YCTAHOBJICHO, YTO

B3aMMOCBSI3b MEXKJIY TTapaMeTpaMu ObLTa PSMOU.

KuroueBsble c10Ba: KpbICH, MEHEPOBHI OJISIIIKHA, KOPPEIAIUOHHBIN aHAIN3.

Introduction. The small intestine is a part of
digestive system, where the long-term conversion of
nutrients takes place, followed by their absorption
and distribution between cells in the body [5]. In turn,
there is an integration of many body systems
(nervous, immune, endocrine, circulatory, lymphatic)
in the small intestine that ensures these functions [1].
The immune system responds primarily for their safe
operation, as the substances that people receive daily
are alien to the body [4, 6]. Therefore, in the course
of evolution the Peyer’s patches have been formed in
the small intestine, which are one of the first barrier
to the penetration of substances of different nature
from the lumen into the blood or lymph [3, 7, 8].

On that basis, the objective of this study was to
determine whether there is a relationship between
parameters of the Peyer’s patches of the small
intestine in intact rats of different age groups.

Materials and methods. The study was
conducted on 24 3-4 month-old (I group), 5-6 month-
old (1), 7-9 month-old (II1) and 10-11 month-old
(IV) white mongrel male rats. After removal from the
experiment, a small intestine was isolated from the
rats of different age groups, and the number of
Peyer's patches was counted. Their lengths and
widths were measured with the calipers. Then, it was
fixed in 10% formalin solution and subjected to
standard histological dehydration. Sections of 5-6 um
thick were stained with hematoxylin-eosin. Using an
automated morphometric complex (a  light
microscope Olympus CX41, a digital camera and a
personal computer with a set of applications), the
linear dimensions were measured and the number of
nuclei per unit area of the preparation (1000 pm?) in
the lymph nodules, germinal center and internodular
zone of Peyer's patches was counted. The data were
processed by using the correlation analysis with the
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calculation of the Bravo-Pearson’s correlation
coefficient [2], which allowed determining the
relationship between: the number of patches and their
linear dimensions (length of a patch and width of a
lymph nodule, germinal center, and internodular
zone); the number of cell nuclei in the germinal
center and the length of the patch, as well as between
the height and width of germinal center; and the
number of cell nuclei in internodular zone and the
length of a Peyer's patch, as well as between the
height and width of internodular zone.

Results. We revealed in 3-4 month-old animals
the presence of a strong direct correlation relationship
between: the number of Peyer's patches and their
length (0.96), the width of germinal center (0.98),
internodular zone (0.86); the length of Peyer's
patches and width of a lymph nodule (0.90), germinal
center (0.94), and internodular zone (0.79). There
was a close relationship between the number of the
cell nuclei in the germinal center and the patch length
(0.87), the height (0.90) and width (0.79) of germinal
center, as well as the number of cell nuclei in the
internodular zone and the length of a Peyer's patch
(0.95), the height (0.94) and width of (0.82)
internodular zone.

By 5-6 months of postnatal development, there
was a high degree of positive correlation between the
number of Peyer's patches and their length (0.88), the
width of germinal center (0.91), the length of a patch
and the width of a lymph nodule (0.98), germinal
center (0.93), and internodular zone (0.85). Similar
relationship was revealed between the number of the
cell nuclei in the germinal center and the Peyer’s
patch length (0.87), the height (0.90) and width
(0.79) of germinal center, as well as the number of
cell nuclei in the internodular zone and the length of
a patch (0.99), the height (0.97) and width of (0.89)
internodular zone. The average degree of correlation
relationship was revealed between the number of
patches and the width of internodular zone (0.65).

We revealed a strong correlation relationship in
7-9 month-old animals between the number of
Peyer's patches and their length (0.89), the width of
germinal center (0.89), internodular zone (0.86), as
well as the length of a Peyer's patch and the width of a
lymph nodule (0.99), germinal center (0.97), and
internodular zone (0.97). A high degree of positive

interrelationship was revealed between the number of
the cell nuclei in the germinal center and the Peyer’s
patch length (0.98), the height (0.87) and width
(0.87) of germinal center, as well as the number of
cell nuclei in the internodular zone and the length of
a patch (0.94), the height (0.85) and width of (0.99)
internodular zone.

The rats in the later stages of postnatal
development (10-11 months) had a close linear
relationship between the number of Peyer's patches
and their length (0.93), the width of germinal center
(0.95), internodular zone (0.93), as well as the length
of a Peyer's patch and the width of a lymph nodule
(0.84), germinal center (0.80), and internodular zone
(0.82). Similar relationship was between the number
of the cell nuclei in the germinal center and the
Peyer’s patch length (0.96), the height (0.93) and
width (0.97) of germinal center, as well as the
number of cell nuclei in the internodular zone and the
length of a patch (0.94), the height (0.91) and width
of (0.91) internodular zone.

Conclusion. The correlation analysis revealed
that the intact animals of different age groups had a
direct interrelationship between the parameters in the
range of 0.65<r<0.99.
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Abstract: The use of inhibitors of HMG-Co-A reductase inhibitor Simvastatin, Atorvastatin,
Rosuvastatin and nanoparticulated Rosuvastatin on the background modeling of endotoxin-induced
pathology through introduction of strain 603 Staphylococcusaureus leads to the development of dose-
response endothelioprotective action which is expressed in the normalization of QED, prevention of
increase of adrenoreactivity and exhaustion of myocardial reserve and normalization of biochemical
markers of inflammation (C-reactive protein) and the level of proinflammatory cytokines. Besides, the
positive dynamics of end-products of NO and expression of eNOS is detected.
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HecmoTpss Ha MHOTOUYMCIIEHHBIE HCCIIEIOBAHUS
Cep/ICYHO-COCYTUCThIE 3a00JIEBaHMS OCTAFOTCS CPEIH
[JIABHBIX MPUYMH CMEPTHOCTH M MHBaMau3anuu. [Ipu
3TOM, aKIEHT B WCCIIEMOBAHUIX HAIPABICHHBIX Ha
W3yueHWe  TaToreHesa W pa3paboTKu  Mep
NpOo(MIIAKTHKHA, OYEBHIIHO, CMEMIAETCSI B CTOPOHY
SHJIOTENMANBHON uchyHkmuu [15, 4, 6] u pomm
matokuaoB  [14, 3, 7] B ¢opmupoBaHHU
aTepPOCKIIEPOTHUCCKUX TIOBPEIKICHUI COCY/IOB.

[IpumeuarensHO, YTO 3HAYUTENHFHOE BHUMAHUC
CTaJI0 YIENATHCS DHIOTOKCHHOBBIM TIOBPEKICHUSIM
Npyd  pa3liUYHBIX  a0JIOMHHAIIBHBIX  KaracTpodax
(TIEpUTOHUT, HEMPOXOAUMOCTb, OCTPBIN MAHKPEATUT W
o) [8, 9], «cencuce [12], pasHOOOpa3HOM
uHpekmonHo  martosoruu  [13].  Ilpum  atom,
BBICTPAMBACTCS YETKasl TIOCIIEIOBATEIIBHOCTh COOBITHIA:
3HJ0TOKCUHOBBIN IIOK C MOJMOPIaHHOW MaTOJIOTHEH, -
>  BBIOPOC TMPOBOCTIANIUTEIBHBIX IIUTOKUHOB -,
SHIAOTENMANbHAS  AUCQYHKIHS -, CHCTEeMHBIN

BAaCKYJIUT ->, TIOBBIIIICHNUE TIPOHUIIAEMOCTH COCYANUCTOMN
CTEHKH M  DHAOTENHs st maM@ouuTos >,
TUIICPJIMIIONPOTCUHEMMUS ->, HayaJio
aTepPOCKIEPOTUUECKOTO MPOLIEcCca [8 9,12,13].

JIOrM4HO TPEANONOKHUTh, YTO aHATOTUYHBIN
QITOPUTM  MOXKET OBITb NPHHAT A JI000H
9HJIOTOKUCH-WHYTUPOBAHHON MATOJIOTUH,
HE3aBUCHMO OT IPUYMHHBIE €€ BOSHUKHOBEHUSI.

B T0 Xe Bpems, nOpu Bced CTPOMHOCTH
MATOreHETHYECKUX CXEM M BKIIOYEHHUS MHOXKECTBa
¢daxropoB (VEGF, sFlt-1, ayroanturesno perenropa
auruorensuna |l (tum 1) (AT1-AA), OUTOKUHBI
(pakrop mekpoza omyxomu (TNF)-a), sHmoTenuH,
aktuBHble (opmbl kuciaopoaa (ROS), tpomboxcan,
20-runpokcusriko3aTeTpacHOBas KHCIIOTa
(20-HETE), moBBIIIEHHAas 4YyBCTBHTEIBHOCTH K
aarnoTeH3uHy |l w T.n.), OYEBHIHOW, SBISAETCA
HEOTPaOOTaHHOCTh (apMakoTepaneBTHICCKUX
CTpaTerui HaIpaBJIEHHbIX Ha  KOPPEKIHIO
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SHAOTEIMATBHOM  AUCOYHKUMM  OPU  OCTPOM
CHUCTEMHOM BOCHAJCHHMH. B 3TOM OTHOIICHHH,
HECOMHEHHBIH HMHTepec, UMeeT (papMakoIorudeckas
murers «KADMA-eNOS [15, 10, 1, 15, 11, 2].

MoOXHO  MpennojioKuTh, YTO  OJHOM U3
(hapMakoTepaneBTUYECKUX  CTpaTerMidi  KOPPEKIHH
9HJIOTOKCHH-UHAYLIMPOBAHHON SHIOTEIHAIBHON
IUcPYHKUMKM ~ sBIsIIOTCss  uHrHOuTOpel [ MIT-Ko-A-
PEIyKTa3bl.

Marepuansl u  MeTOABL.  JKCIEPHUMEHTHI
OPOBOIMINCE Ha OenbIX KpbIcax caMmuax JIMHAU
Bucrap wmaccoit  200-250 r. MoxaenupoBaHue
SHIOTOKCHH-UHIyIIIPOBAaHHOMN 9HIOTEIHATBHON
muchynkpm (QU3 /) mpoBoAMIN TyTeM MOAKOKHOTO
BeaeHust 0,1 M cBexeld B3Becw Staphylococcus
aureus (mramm 603) B koHLeHTpamu 10 MULIIHapaoB
MUKPOOHBIX Tex B 1 miT.

WnHrunburopst I'MI'-Ko-A-penykTa3bl
cumBacraruH 2,2, 4,3 u 8,5 mr/kr, aropacratuH 1,1,
2,2 u 4,3 mr/kr, posysacratud 2,2, 4,3 u 8,5 Mr/xr u
HaHAMMAPTUKYJIHPOBAaHHBEIM po3yBactatuH 3,0, 6,3 u
11,6 MI/KT BBOIUINCH BHYTPHIKEIYAO0YHO OJTHOKPATHO
B TEUECHUU 7 CYTOK.

JKuBoTHbIC ObUTH pa3zenenbl Ha rpymmsl (N=10):
1 — xoHTponb; 2 —SHIOTOKCHH-MHAYLMPOBAHHAS
suporenuanbHas auchyunkius (QUD/). 3 — DUD]L +
cumBactatuH 2,2, 4,3 u 8,5 mr/kr; 4 — DUDBJ +
atoppactatud 1,1, 2,2 u 4,3 mr/kr; 4 — DUDJL +
posyBactaTud 2,2, 4,3 u 8,5 mr/kr; 5 — DUDJ] +
HAHOTIAPTUKYJIMPOBAHHEIN po3yBactatnH 3,0, 6,3 u
11,6 Mr/kr.

Ha 8-ii mewp OoT Hauajga SKCIEPUMEHTOB IO
Hapko3oM (xmopanrugapar 300 Mr/Kr) TpoBOIWIH
KaTeTep B JIEBYIO COHHYIO apTepHIO Ui 3aIlUCH
nokasaterieii  aprepuanpHOTO  naBieHus  (AJ]).
Benenue (hapMaKoJIOTHYECKHX areHToB
OCYIIECTBIISUIN B OepeHHyI0 BEHY.
['eMonnHaMuveckne TMOKas3aTedd: CHCTOJIHMYECKOE
aprepuansHoe nasienue (CAJl), muacTonmyeckoe
aprepuansHoe aasienue (HA) m UCC uzmepsin
HENPEPBIBHO C MMOMOIIBIO aNapaTHO-IIPOrPaMMHOTO
KoMmIuiekca «Biopac». Kpome Toro, mnpoBoguiam
Ccepui0 (PYHKIHMOHAIBHBIX TPOO B CIEAYIOLICH
NOCIEeOBAaTeNFHOCTH: 1. 3HAOTENIHMK-3aBHCHMAs
BazaIuiIATalus (BHYTPUBEHHOE BBEJIEHHE pacTBOpa
anetmwxonmuaa (AX) B moze 40 Mkr B / kr); 2.
SHAOTENNH He3aBHCHMas Ba3aJMIISATALIUS
(BHYTpHUBEHHOE BBOJl pacTBOpa HHUTpPONIpYCCHIA
Harpust (HIT) B noze 30 mxr/kr) [15, 10, 1, 15, 11, 2].
Hdns  OoHeHKM KapAMONPOTEKTHBHON aKTHBHOCTU
TIPOBOIHIIH (YHKIIMOHAIBHBIC IPOOKI Ha
aJJpEHOPEAKTUBHOCTh [10,1] A HUCYEPIAHUE
MHOKapAuaIbHOTO pe3epra [12, 13].

CreneHp SHAOTENHANBHOM  AUCHYHKIMH Y
9KCIEPUMEHTAJIBHBIX KHUBOTHBIX, a TAK)XKE CTEIIEHb €€
KOPPEKLUH HCCIeyeMbIMH MpenapaTaMy OLICHUBAITN

[0 pacyeTHOMY KO3(D(UIMEHTY >HIOTETHATBHOMN
muchynkmuu (KOM) [15, 10, 1, 15, 11, 2]. Aunamuky
3HaueHUM Ounoxumuueckux mapkepoB (Toram NO,
Okcmpeccust eNOS, C-peaktuBnbiii Oenox, NJI-6,
®HO) y XHBOTHBIX JHIOTOKCHH-HHIYIHPOBAHHON
SHIOTEIIMANBHON  JUCHYHKIMCH  OICHHBAU  C
TTOMOIIIBIO CTAaHIAPTHBIX HAOOPOB peakTrBoB [15].

JIOCTOBEpHOCTh ~ W3MEHEHWH  a0COOTHBIX
MapaMeTpoB  ONPENENSUIM  Pa3HOCTHBIM ~ METOJIOM
BapHUAIIMOHHOW CTATHCTUKU C HAXO0XKIIEHUEM CPEITHUX
3HaueHM casuroB (M), cpemHel apupMETHICCKOM
(¥M) ¥ BepOATHOCTH BO3MOXKHOM OMIMOKH (p) 1O
tabmunam CrpiofieHTa. Pasnuumsa omeHWBamm Kak
nmoctoBepHble mpu P<0,05. Cratuctuyeckue pacuéTs
MPOBOJMIIUCH € HCIOJNB30BAaHHEM  POTPaMMbI
Microsoft Excel 7.0.

Pe3yabTaThl McClieOBaHUSI M O0OCYKIeHHe:

UcnonpzoBanue WHTUOUTOPOB I'MTI'-Ko-A-
pemyKTassl CHMBAcTaTHHA, aTopBacTaTHHa,
po3yBacTaTHHA u HaHOMAPTHKYJIHPOBAHHOTO

po3yBacTaTuHa  Opu  MoueiaupoBanun  OUD]
00HapYXKHITO BBIpa)KEHHOE JI0303aBUCHMOE
SHIOTEIMONPOTEKTUBHOE JIEHICTBUE, BBIPAXKAIOLIEECS
B cymectBeHHOM cHmwkeHnn KO/, Ha ¢one
HOpMaiu3allMd  3HAYCHUH  CHUCTOIMYECKOTO U
JMACTOIMYECKOTO apTepUaLHOTO JaBIICHUS
(tabn.1). Tak, mpu wmomemupoBanuu OUDJ| KOJI
cocrtaBmi 3,7+0,5, Torma kak B OOJNBIIMX 034X
HCCIIEAyeMbIX MpenapaToB cumBactatuHa (8,5
MT/KT), aTopBactatuHa (4,3 MI/KT), po3yBacTaThHa
(8,5 MT/KT) u HAHOTIAPTHKYJIMPOBAHHOTO
po3yBacratura (11,6 MI/KT), COOTBETCTBEHHO,
2,3+£0,5, 2,1+0,3, 1,7£0,5 u 1,5£0,2 y.e., utO
OpUONIKANIOCh K =~ 3HAYEHUSIM Yy WHTAKTHBIX
xuBoTHBIX  (1,1£0,1). Ilpm 3TOoM, Hambomee
3G(GEKTUBHBIMA OKa3aJINCh PO3YBaCTaTHH M  €ro
HAHOMAPTHKYJIMPOBaHHAsT popMma.

[lapamienbHO ~ OOHapyXeHa  TOJIOKUTENbHAS
JIMHaMHKa TOKa3aTeiell COKPaTUMOCTH TIPH TPOBEICHUH
Harpy3ouHslx npoO y xuBOTHBIX ¢ DUD]] (tabm. 2).
Tax, BBISIBJICHO  TPEOTBPAIICHAE  TIOBBIIICHUS
aJIPEHOPEaKTUBHOCTH M CHWKEHHS MHOKapAWaIbHOTO
pe3epra. [Ipu 3ToMm, Takke kKak ¥ B oTHOImeHNH KOJ
HauOonee 3 PEeKTUBHBPIMH OKa3aJICh po3yBacTaThH (8,5
MI/KT) W €ro HaHomapTukyimpoBanHas (opma (11,6
Mr/Kr) (Tad. 2).

HawuGomnee BBIPAKEHO SHJIOTEJIHO- u
KapAHONPOTEKTHBHOE JeicTBre HMHruourtopos I'MI'-
Ko-A-penykra3sl ~ cMMBacTaTuHa,  aTOpBACTATHHA,
po3yBacTaTHHA u HAHONAPTUKYJIMPOBAHHOT'O
pO3yBacTaTHHA IPOSBUIOCH B OTHOIICHHH 3HAYCHUH
OMOXMMHUYECKHX MAapKepoB Yy JKMBOTHBIX ¢ OUD/|
(tabm. 3).

VYpoeenb koHeuHblx MetabomuroB NOX u
skcrpeccu  €NOS,  moIBEep)KEHHBIE  PE3KOMY
yBeaudenuro (NOX) u cHmwkenuro  (Dkcmpeccust
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eNOS) npu MOJICTTUPOBAHUN SHJIOTOKCHH-
WHIYIUPOBAHHOW MATOJOTHH, Ha 8 CYTKH TOCNIE TOJ
BIMSHUEM CTAaTUHOB HOPMAIM30BAINCH U JOCTHTAIH
3HAYCHUH HE OTINYAIOIIUXCS OT MHTAKTHBIX JKUBOTHBIX
B MaKCHUMAaIbHBIX m03ax HHruouTopoB I'MI-Ko-A-
penykrasel (tabn. 3). OOpammaer Ha ceOs BHUMaHHE,
9TO HauOOJIBITTHIA ad ekt OKa3bIBajIa
HAHOTIAPTHKYIIMPOBaHHAs (opma po3yBacTaThHa, UTO
CBHUJIETEILCTBYET B MOJB3Y THIIOTE3BI 00 M3MEHEHUH
o0beMa pacIpeielieHus pO3yBaCTaTHHA B CTOPOHY
OTpaHWYEHHS KPOBEHOCHBIM PyciioM (Tali. 3).

Mapkep CUCTEMHOW BOCHAIUTENbHOE PEAKIIUU
C-peakTHBHBIM O€JOK, MOKa3aB YBEIWYCHUE MpPU
OUBA B 7,5 pa3, moA BIUSHUEM CPEIHUX W
Oompmux 103 uHrHOuTOpoB I'MI'-Ko-A-peaykraszst
CUMBAacTaTHHA, aTOpBAacTaTWHA, pO3yBacTaTHHA U
HAHOMAPTUKYJIUPOBAHHOT O po3yBacTaTHHA,
CHIDKAJCS 0 3HAYeHUM CTATUCTHYECKH He
OTJIUYAOIIUXCS OT MHTAKTHBIX KUBOTHBIX (Ta0JI. 3).

IIpoBocnanurensHble UTOKUHBL NJI-6 1 ®HO,
npu MojenupoBanuu DMD/1 yBenuuuBanuce B 15 u
2,1 paza. Ucnonp3oBanue CpeHUX U OOJBIINX 103
WHTHUOUTOPOB I'MI'-Ko-A-penykra3zbl
CUMBACTAaTHHA, aTOpBAaCTaTWHA, pPO3YyBacTaTHHA M
HAHOTIAPTHKYJIHPOBAHHOT O po3yBacTaTuHa
OKa3bIBAJIO BBIp2XEHHOE HOpMAaJH3yIoIIee
BO3/ICHCTBHE W 3HAYEHHWA MNPHONMKAINCH K
MOKa3aTeNnssM y WHTAaKTHBIX JKMBOTHBIX. Hamboiee
CHUJIbHOE TMPOTEKTUBHOE JIEHCTBHE OKa3blBasia
HAHOMAPTHKYJIMPOBaHHas (opMa po3yBacTaTHHA
11,6 mr/kr (Tadim. 3).

BeiBoabl. Takum 00pa3oMm, UCHOIb30BaHNE
uarnoutopoB I'MI'-Ko-A-penykTa3sl cHMBacTaTHuHa,
aTopBacTaTUHa, po3yBacTaTHHA u
HAHOTIAPTHKYJIMPOBAHHOTO pO3yBacTaTHHA Ha (hoHe
MozaenupoBanue OUDJI, BBemennem mramma 603
Staphylococcusaureus, TPUBOIUT K  Pa3BHUTHUIO
JT0303aBCHMOT0 SHIOTEIIMONPOTEKTUBHOTO JACHCTBUS,
BBIPAXKAIOIIETOCS B HOpMaJu3aluuu KO/,
MPEIOTBPAIICHHUIO TOBBIIIEHHS aIpeHOPEAKTHBHOCTH
W UCYEPIaHWsS MHOKApIUALHOTO pe3epBa, a TaKkKe
HOpMAaJIA3aIun OMOXUMHYECKHIX MapKepoB
BociasieHus1 (C-peakTuUBHBIH O€JIOK) W ypPOBHSA
MPOBOCTIAIUTENBHBIX ~ IUTOKMHOB. Ilpm  3TOM,
oOHapy)XeHa TOJIOKUTENbHAA TWHAMHUTA KOHEYHBIX
npoayktoB NO u sxcnpeccun eNOS.

Ilo MHEHMIO MHOTHX  HCCJIEIOBATEIICH,
rieioTponHbie 3Q(EKThl CTATHHOB HE CBS3AHBI C HX
TUMOJIMIUIEMUYECKUM  JeWCTBHEM.  MeBaioHar
ABJISIETCSl OCHOBHBIM METAa0OJMTOM HE TOJBKO JUIS
cuntesa XC, HO W JUIsI CHUHTE3a HM3ONPEHOUIHBIX
NPOMEXYTOYHBIX ~COEIWHEHUH. OTH  MOJIEKYJIbI
Y4acTBYIOT B aKTHBAIlMM ¥ BHYTPUKICTOYHOM
Tpancnopre O6enkoB Rho m Ras, xoropsie, B cBoio
ouepenb, SBIAIOTCS KITIOUEBBIMH [T PO epaui,
T QepeHnranuy KIeToK, B T.4. TJIQJKOMBIIICYHBIX
KJIETOK U KJIETOK MMMYHHOW CHCTEMBI.
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Tabauya 1
Buiusinue unruéuropos I'MI'-Ko-A-peaykra3sl cCHMBaCTATHHA, aTOPBACTATHHA, PO3YBACTATHHA U HAHONAPTHKYJIMPOBAHHOIO PO3YBACTATHHA HA JMHAMHUKY TeMOJIMHAMHYECKHX MOKa3aTeei

Y “KHBOTHBIX € SHAOTOKCHH-HHAYUUPOBAHHOM YHI0TeIHAIbHOI Auchynkuueii (M+m, n=10).
Table 1
Effects of HMG-Co-A reductase inhibitor Simvastatin, Atorvastatin, Rosuvastatin and nanoparticulated Rosuvastatin on dynamics of hemodynamic parameters in animals with endotoxin-induced
endothelial dysfunction (M £ m, n = 10)

['pymnnsl JKHBOTHBIX CALl JAL KB
MHTrakTHBIC 129,4+2.2 89,2+ 1,1 1,1+£0,1
OHIOTOKCHHUHYIIMPOBaHHas dHpoTeananbHas qucdynkuus (EIED) (n=10) 117,62,3 85,0+2,1 3,740,5"
DUl + Cumpactatun 2,2 mr/kr(n=10) 117,1£3,3 82,1+£2,3 3,6+0,4*
4,3 mr/kr (n=10) 121,6+2,0 83,0+2,2 2,9+0,3%#
8,5 mr/kr (n=10) 127,3+2.8 87,1+1,9 2,3+0,5™
BUDJI + Aropeactatnr 1,1 mr/kr(n=10) 115,143,0 86,7+2.,0 3,5+0,4"
2,2 mMr/xr(n=10) 121,6+2,9 82,9+2,3 2,7+0,47*
4,3 mr/kr(n=10) 130,0+3,3 85,8422 2,1£0,3"
DUDJ +Posysacratun 2,2 Mr/kr (n=10) 118,9+3,3" 87,3+2,8 3,3+0,3"
4,3 mr/kr (n=10) 127,0+3,9 86,0+2,0 2,4+0,4™
8,5 mr/kr (n=1) 135,0+3,8 83,142,1 1,740,5™
OUB/1 + HanomapTHKYTHpOBaHHBINA po3yBacTaTuH 3 Mr/kr (n=10) 120,1+4,0 87,0+£2,0 3,240,3”
HanonapTtukynupoBanHsIil po3yBactatuH 6,3 mr/kr (n=10) 127,9+3,3 84,1+£2,1 2,5+0,3"*
HanonapTtukynuposanHslii po3yBactatut 11,6 mr/kr (n=10) 129,6+4,3 84,9+2.0 1,5+0,2"%

IIpumveuanne: CAJl — cucTonmyeckoe aprepuanpHoe aaBieHue (MM.pT.cT.), JJAJl — mmacronmyeckoe aprepuansHOe AaBieHHEe (MM.PT.CT.), KOJ — KospuumeHT >HIOTeNHanbHON IuC)yHKIHN
(ycn. en.), * — mMOCTOBEpHOE pa3indKe C TPYIION HHTAKTHBIX KHUBOTHBIX (p<0,05); #- TOCTOBEpHOE pa3inyre ¢ TPYIINOH SHAOTOKCHH-UHAYIMpoBanHas Moaenb D] (DU ) (p<0,05).

Tabruya 2
Bansinne uarnéuropos 'MI'-Ko-A-peaykTa3bl CHMBACTATHHA, ATOPBACTATHHA, PO3YBACTATHMHA U HAHOMAPTHKYJHPOBAHHOI0 PO3YBACTATHHA HA JUHAMHUKY MOKAa3aTejeil COKPaATUMOCTH

NPU NPOBEICHUH HATPY304YHBIX NPO0 y *KHBOTHBIX € YHJAO0TOKCHH-HHIYIHMPOBAHHOI 3HA0TeIMANBHON quchyHknmei (M+m, n=10).
Table 2
Effects of HMG-Co-A reductase inhibitor Simvastatin, Atorvastatin, Rosuvastatin and nanoparticulated Rosuvastatin on dynamics of contractility during exercise testing in animals
with endotoxin-induced endothelial dysfunction (M £ m, n = 10)

[pyrina KuBOTHBIX AIpeHOPEaKTUBHOCTD Hcuepnanne MuOKapauaIbHOTO pe3epBa
(MM. pT. CT.) (%)
1 2 3

HMuTakTHBIC 201,5+£9,4 112,7+£10,9
OHIOTOKCHHUHAYIMPOBaHHAs SHA0TeHanbHas qucyakus (O3 ]]) (n=10) 240,38,7 79,4£3,97
SUA]L + Cumpacrarun 2,2 mr/kr(n=10) 245,1+10,5 79,9+4.2"
4,3 mr/kr (n=10) 240,149,7" 82,143.9"
8,5 mr/kr (n=10) 232,0+8,9" 87.4+3.7"
DUDJI + Aropsacratun 1,1 mr/kr(n=10) 239,949,0° 81,7+4,0"
2,2 Mr/xr(n=10) 230,349,7" 85,0+3,6"
4,3 Mr/kr(n=10) 222,1+8,5™ 97,0+4,9"
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1 2 3
OUBJ1 +Po3yBacratun 2,2 mr/kr (n=10) 238,9i9,8* 89,0i4,9*
4,3 mr/kr (n=10) 232,497 95,7458
8,5 Mr/kr (n=1) 221,048.4™* 109,4+5,7"*
BUDB/I + HaHOmapTHUKYIHPOBaHHbIH po3yBacTaTiH 3 Mr/kr (n=10) 232,949,3" 90,3+5,0°
HanonapTukyaupoBaHHbIH po3yBacTtatuH 6,3 Mr/kr (n=10) 225,3+7,6 95,3+5,7"
HanonapTukysanpoBaHsslii posyBacratud 11,6 mr/kr (n=10) 219,1+8,7* 99,9+6,3"

[Ipumedanne: * — mOCTOBEpPHOE pa3NUuMe ¢ TPYNIOH MHTAKTHBIX >KMBOTHBIX (p<0,05); #- mocToBepHOE pa3nHu4Me C IPYNIIOH SHIOTOKCHH-MHIYIIMPOBAHHOHN SHIOTeIHAIBHOH mucdyHknuei (DMD)

(p<0,05).

Bansinue HHFI/IﬁHTOpOB FMF-KO-A-peHyKTa3Ll CHUMBACTATHHA, ATOPBACTATHHA, PO3yBACTATHHA U HAHONMAPTUKYJIHUPOBAHHOI'0 PO3yBaCTaTUHA Ha JUHAMUKY 3HAYEHNH OMOXUMHUYECKUX

mapkepoB (Toraa NO, dkcnpeccust eNOS, C-peaktuBHblii 6esiok, HJI-6, ®PHO) y :KMBOTHBIX ¢ IJHA0TOKCHHUHAYIMPOBAHHO# dHA0TeIMAIbHOU quchynkuueii (Mxm, n=10)

Effects of HMG-Co A reductaseinhibitor Simvastatin, Atorvastatin, Rosuvastatin and nanoparticulated Rosuvastatin on dynamics of values of biochemical markers (Total NO, expression

of eNOS, C-reactive protein, IL-6, TNF) in animals with endotoksininduced endothelialdysfunction (M £ m, n = 10)

I'pynna xUBOTHBIX NOx Okcnpeccust eNOS Yposens CPb nJI-6 DOHO
MHTakTHBIE 116,8+10,3 5,4+0,21 0,05+0,01 0,43+0,17 8,42+2.51
DHIO0TOKCHHUHIYLUPOBaHHAsI dHA0TenanbHast qucdynkius (DU ]T) 182,3+12,4* 0,04+0,01* 0,38+0,01* 6,87+1,93* 17,83+3,79%*
(n=10)
OUB[ + Cumsacratus 2,2 Mr/kr(n=10) 180,1+9,9* 0,09+0,01* 0,33+0,01%* 5,13£1,07* 15,4543,09*
4,3 mr/kr (n=10) 141,110,0*# 0,13+0,02*# 0,19+0,02*# 3,1740,95%# 12,8142, 12%#
8,5 mr/xr (n=10) 122,948 4%# 1,93+0,12*# 0,08+0,01*# 1,03+0,62*4 10,76:1,70%#
DU + Aropsactatun 1,1 mr/kr(n=10) 189,3+13,7* 0,12+0,01* 0,32+0,02* 4,12+0,91* 16,12+2,95%*
2,2 Mr/kr(n=10) 152,9+11,2% 1,23+0,15%# 0,18+0,01*# 2,34+0,43%4 12,1442, 71%#
4,3 mr/kr(n=10) 130,0+10,9*# 2,07+0,21%*# 0,09+0,01*# 1,27+0,33 %4 9,89+1,79%#
OUB[ +PozysacratuH 2,2 (n=10) 171,1+£14,2* 0,39+0,02* 0,30+0,03* 5,95+1,29* 17,014£2,99*
4,3 (n=10) 142,010, 1 *# 2,24+0,15*# 0,17+0,02*# 3,82:£0,90%# 12,761,054
8,5 (n=10) 122,149, 9#* 3,04+0,35*# 0,11+0,01*# 1,17£0,33*# 10,80+1,99*#
OUDB/1 + HaHonapTHKyIMpOBaHHBIH po3yBacTaTHH 3 MI/Kr (n=10) 179,2+12,0%* 0,64+0,03* 0,31+0,02%* 6,1+1,43% 19,1343,69*
HanomnapTukyianpoBaHHbIH po3yBacTaTuH 6,3 Mr/kr (n=10) 161,7+11,7* 3,09+0,23*# 0,21+0,01*# 2,43+0,95%# 12,36+2,46%#
HanonapTukynanpoBaHHbli posyBactatut 11,6 mr/kr (n=10) 132,1+10,3*# 4,01+0,56*# 0,18+0,01*# 1,48+0,24*# 9,56+1,87*#

IIpumeuanne: NOX — koneunsie MetabommTsl NO (MkMons/m); sxcripeccust eNOS (%); yposens CPB — C-peakruBHoro 6enka (mr/m); WJI-6 — unrepneiikun 6 (/M) @HO — ¢paxrop Hexpo3a omyxonn
(tir/mut), * — mocTOBEpHOE pasiMYMe C TPYIION HHTAKTHBIX )KUBOTHBIX (p<0,05); #- mocToBepHOE pazinyue ¢ rpyMIoil SHI0TOKCHH-MHYIIMPOBaHHON sHa0TenHanbHoN qucdynknueit (WD) (p<0,05).
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Abstract:

Hippocampus ensures the implementation of the memory mechanisms, behavioral reactions,
including avoidance of stress, aversive effects etc. The study was performed on the material of
20 male Wistar rats weighing 220-250 g, 10 of which were intact control group and 10 were
experimental group, in which chronic immobilization stress was simulated. We determined the
relative number of neurons in multiple fields of view on the total area of the pyramidal and
polymorphic layers of CA1 and CA3 regions (further recalculated per 10,000 um), larger and
smaller diameters of neuron’s bodies, their perimeters and areas with diameters of nuclei and
nucleoli, nuclear-cytoplasmic ratio. It is found that under chronic immobilization stress in areas
CAL and CA3 of the hippocampus the morphologically similar neuronal lesions, decrease in their
number, and change in nucleocytoplasmic ratio are observed.

Keywords: hippocampus, neurons, immobilization stress.
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AHHoTanusi. [unmoxkamm oOecnedyrBaeT peaIM3aLUI0 MEXAHU3MOB IAMATH, IOBEICHYECKHX
peakmuii, B TOM 4Hcie W30eraHMsl CTPECCOBBIX, ABCPCHBHBIX BO3ACHCTBHNA. lcciemoBaHne
BBINOJIHEHO Ha Marepuainie 20 kpbic-caMiioB Buctap maccoit 220-250 1, 10 u3 KOTOpBIX COCTaBUIIU
WHTaKTHYIO KOHTPOJbHYIO Tpymmy, 10 — SKCIepMMEHTalbHYI0, B KOTOPOH MOZCIMPOBAIH
XPOHUYECKNIT NMMOOWIN3aIMOHHBIN cTpecc. Onpenesnsuii OTHOCUTEIFHOE KOINYECTBO HEHPOHOB B
HECKOJIBKMX TOJISIX 3pEHMs] Ha MOJHOW IUIOIIAI MUPAMUIHOTO U MOJIMMOPQHOTo cloeB obnactei
CAl u CA3 (c mocnemyronmm mepecderoM Ha 10000 MkM), OONBIIMHA W MEHBIIUH JAUAMETPHI
[IEPUKAPHUOHOB HEHPOHOB, MX HEPUMETPHI, M IUIOLIAAH, AWAMETPHl SAEp M SAPBILIEK, SAEPHO-
LMTOIUIA3MaTHYECKOE COOTHOIIECHHE. YCTaHOBIICHO, YTO NPU XPOHHMYECKOM HMMMOOMIM3ALMOHHOM
crpecce B obmactix CAl m CA3 rumnokamma HaOmMrOgatoTcss MOPQOIOTHYECKH CXOJHBIC
MOBPEK/ICHNST HEHPOHOB, YMEHBILICHUE MX KOJIMYECTBA, U3MEHEHHUE SIEPHO-IUTOIIIA3MATHYECKOTO

63

COOTHOUIICHHS.

KiroueBsble c10Ba: TUNTIOKAMIT, HSHPOHBI, UMMOOWIN3AalIMOHHBIHN CTpecc.

Hippocampus is one of the integrative brain
structures that ensures the implementation of the
memory mechanisms, behavioral reactions, including
avoidance of stress, and aversive effects. It regulates
the activity of the hypothalamic-pituitary-adrenal axis
by both glucocorticoid-sensitive and glucocorticoid-
insensitive ways. The hippocampus performs
function of selecting and fixing the emotionally
significant events [1, 2, 4, 15].

The studies carried out in the 80s of the last
century shown the role of changes in hippocampal
structures under stress. Five evidences of relation
between stress and hippocampus were formulated:
1) the presence of mineral and glucocorticoid
receptors in the hippocampus of animals and humans;
2) an inverted U-shaped curve of relationship
between the levels of acute stress and memory;
3) stress-modulated inner excitability of the
hippocampus and the activity-dependent synaptic
plasticity associated with learning and memory;
4) relation of structural changes in CA3 region of the
hippocampus to the time and intensity of chronic stress
and increase in the level of stress hormones; and
5) reduction in the formation of nerve cells in ontogeny
induced by stress and hormones. Initial studies were
conducted on rats. The subsequent experiments on these
and other animals, as well as human studies have given
conflicting results. Some studies have shown that chronic
stress or exposure to glucocorticoids induce the death of
hippocampal neurons in rats [7, 12], shrews [9], and in
primates [13], the other studies of this phenomenon have
found this phenomenon neither in rats [3, 5, 14] nor in
primates [10] or humans [11]. Therefore, the theory of
the glucocorticoid cascade as the main mechanism of
damage to hippocampal structure under stress, has not
found any unconditional confirmation. Now it has been
shown that glucocorticoids in stress play a role not so

much the direct damaging factor as one that increases the
sensitivity of hippocampal structures to other impacts [6].

One of the areas of current research is to find
ways to correct impairments of integrative brain
structures by using neurotropic, biologically active
agents. In this context, we have investigated the
effect of immobilization stress on the structural
changes in the stress-sensitive CA1 and CA3 fields as
a test model for further study of neurotropic drugs.

Materials and methods

The study was performed on the material of 20
male Wistar rats weighing 220-250 g, 10 of which
were intact control group and 10 were experimental
group, in which chronic immobilization stress was
simulated. The animals were kept in cages per 10
animals under standard vivarium conditions with free
access to food and water at 12-hour light regime and
controlled temperature (22+2°C). The animals were
stressed in the period from 9.00 a.m. to 2 p.m. The
stress model was created by fixing the rats in the
supine position in individual boxes for 2 hours every
day for 5 days. At the end of the stress simulation the
animals were removed from the experiment by
exsanguination under ether anesthesia by drawing
blood from the right ventricle. The study was
conducted in compliance with the principles of the
Helsinki Declaration on the humane treatment of
animals, and in accordance with the decision of the
regional ethics committee. Brains were removed
completely from skull cavity and cut into four
sections in the frontal plane. The material was fixed
in 10% formalin solution by immersion method. To
prepare  the  hippocampal  preparation  the
corresponding frontal fragment was embedded in
paraffin by standard procedure and stepped and serial
sections of 4.0 pum thick were cut. Samples for
histological examination and micropreparations were
prepared by using a set of certified Leica equipment
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(Germany). Sections for standard histological
examination were stained with hematoxylin and eosin
in the machine for histological sections and smears
staining (Autostaniner XL ST5010; Leica, Germany),
and with gallocyanin-chrome alum by Einarson’s
method, and thionine by Nissl’s method. The main
part of the morphological study was performed after
the creation of an electronic image galley with the
use of a semi-automatic  scanner  for
micropreparations  Mirax Desk (Carl  Zeiss
Microimaging GMbH, Germany). The morphometry
was conducted with the use of Leica microscope
software and the scanned image viewing program
PannoramicViewer 1.15. We determined the relative
number of neurons in multiple fields of view on the
total area of the pyramidal and polymorphic layers of
CAl and CAS3 regions (further recalculated per
10,000 um), larger and smaller diameters of neuron’s
bodies, their perimeters and areas with diameters of
nuclei and nucleoli, nuclear-cytoplasmic ratio. Each
animal’s linear and planimetric indices were
measured at least 30 times. Quantitative data were
recorded in MS Excel spreadsheets, which, as well as
Statistica 6.0 were used for statistical processing. The
reliability of the results was determined by Student's t
test (t) and “ with a confidence level of p<0.05.
Results and discussions. CAl and CAS3 regions
in intact animals are clearly defined both
topographically and by the typical structure of
neuronal layers, especially pyramidal one. The
obtained morphological patterns corresponded with
the descriptions of cytoarchitectonic features of rat
hippocampus described in the literature [8]. CAl
region is formed from middle densely spaced neurons
with the average minimum size of 10.57+0.17 pum,
maximum 16.03+0.28 pm, and with the average
perikaryonic area of 139.24+4.47 um?®. CA3 region
consists of large, widely spaced neurons, which
corresponding parameters are on average 12.10+0.20
um, 20.43+0.29 pm, and 190.65+4.41 pum® The
differences in the spatial density and number of
neurons in these regions are distinguished both
visually and upon morphometry. Their amount in the
CA1 region varies from 33.3 to 67.0 per 10,000 pm?
(average 51.2+4.5), in the CA3 region from 13.3 to
20.0 pm® (average 17.2+3.2), with significant
differences (p<0.05). The diameters of the CA1l
neuron cores were on average 36+0.13 um, while the
same of CA3 region were proportionally larger
(8.85+0.17 pm), and did not differ significantly.
Nuclear-cytoplasmic ratio (NCR) was also similar:
0.32+0.04 and 0.33+0.06. As the functional activity
of neurons, we assessed the number of cells

containing two nucleolus in the nucleus, which was
30.0% in the CAL region and 22.0% in CA3 region.

During immobilization stress, we revealed some
qualitative and quantitative changes in the neurons of
the studied regions of rat hippocampus. Qualitative
signs of damage are a typical picture of
disorganization of neuronal layers, chromatolysis
phenomena, polymorphic changes in nuclei such as
swelling and pyknomorphic changes. Apical
dendrites of CA3 large pyramidal neurons, clearly
defined directly in the perikaryons are normal, but
deformed and have «amputated» appearance in the
stressed animals. The presence of the stress-caused
damages in the hippocampus structures is confirmed
by shifts in the morphometric parameters of the
neurons. The maximum size of perikaryons
decreased, in the CA3 region to a greater extent (up
to 17.68+0.19 um). Perikaryonic area of CA3
neurons decreased significantly (p<0.05) to
164.6+2.38 um®. The cell bodies lose their contour
sharpness, and deformed. Given the fact that the
largest size of the pyramidal neurons coincides with
the orientation axis of the apical dendrite. Its
reduction together with a reduced area of perikaryons
may correspond to the described in the literature
phenomenon of the stress-induced dendrite retraction
[6]. The diameters of the CAL neuronal nuclei
insignificantly increased up to 7.83+ 0.09 um, while
the same of CA3 region decreased up to 8.16+0.10
pm, NCR at the same time did not changed in
comparison with the indices in the intact animals.
The most significant changes, reflecting the
destruction and loss of the cellular composition of the
hippocampus CAl1 and CA3 regions, were
determined when calculating the specific number of
cells. Under chronic immobilization stress, it
significantly decreased in the CALl region up to
33.3+4.1 (p<0.05), in the CA3 region up to 14.7+2.7
per 10,000 pm?, not differing from intact control. In
the presence of synchronous changes in nuclei and
perikaryons, reflected in unidirectional changes in their
morphometric parameters, the indicator of the impaired
functional activity of neurons is a revealed decrease in
the number of binucleolar cells: a decrease in CA1 was
up to 5.4% (p<0.05 by ¥, in CA3 — 3.8% (p <0.05
by ). This type of change from a functional point of
view is consistent with the changes in neuronal
processes that affect perikaryonic planimetric indices,
the shifts in the density of synaptic contacts, and the
decreased activity of synaptic transmission with the
impaired interneuronal integration [15].

Thus, the chronic immobilization stress, simulated
by the above method, leads to the development of signs
of neuronal damage in the critical CA1 and CA3
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regions of the hippocampus, manifesting themselves
both qualitatively and quantitatively. The nature and
extent of changes in the used model was similar in CAL
and CA3 hippocampal regions. We revealed the signs
of the loss of neuronal composition in the studied
regions, the differences from intact indicators in
planimetric indices of perikaryons, as well as
manifestations of reduced functional activity of neurons
at the level of the nuclear transcription apparatus. The
obtained results justify the methodological approach
applied to the morphological study of the correction of
damaged hippocampal structures under stress.

References

1. Umrikhin A.E. Hippocampal neurotransmitter
mechanisms of stress behavior and avoidance reactions //
Bulletin of new medical technologies (electronic edition).
2013. No. 1. P. 55.

2. Bartsch T., Dohring J.,, Rohr A., Jansen O.,
Deuschl G. CAL neurons in the human hippocampus are
critical for autobiographical memory, mental time travel,
and autonoetic consciousness // PNAS. 2011. Vol. 108, N
42. P. 17562-1756.

3. Bodnoff S.R., Humphreys A.G., Lehman J.C.,
Diamond D.M., Rose G.M., Meaney M.J. Enduring effects
of chronic corticosterone treatment on spatial learning,
synaptic plasticity, and hippocampal neuropathology in
young and mid-aged rats // J Neurosci. 1995. Vol. 15.
P. 61-69.

4. Clark R.E., Broadbent N.J., Larry R. Squire
Hippocampus and Remote Spatial Memory in Rats //
Hippocampus. 2005. 15(2). P. 260 — 272.

5. Coburn-Litvak P.S., Tata D.A., Gorby H.E.,
McCloskey D.P., Richardson G., Anderson B.J. Chronic
corticosterone affects brain weight, and mitochondrial, but
not glial volume fraction in hippocampal area CA3 //
Neuroscience. 2004. Vol. 124, N 2. P. 429-438.

6. Conrad C.D. Chronic Stress-Induced Hippocampal
Vulnerability: ~ The  Glucocorticoid ~ Vulnerability
Hypothesis/ Rev Neurosci. 2008. Vol. 19, N 6.
P. 395-411.

7. Dachir S., Kadar T., Robinzon B., Levy A.
Nimodipine's protection against corticosterone induced
morphological changes in the hippocampus of young rats //
Brain Res. 1997. Vol. 748, No. 1-2. P. 175-183.

8. El Falougy H., Kubikova E., Benuska J. The
microscopical structure of the hippocampus in the rat //
Bratisl. Lek Listy. 2008. Vol. 109, No. 3. P. 106-110.

9. Fuchs E., Fligge G., Ohl F., Lucassen P.,
VollmannHonsdorf G.K., Michaelis T. Psychosocial stress,
glucocorticoids, and structural alterations in the tree shrew
hippocampus // Physiol Behav. 2001. Vol. 73. P. 285-291.

10. Leverenz J.B., Wilkinson C.W., Wamble M.,
Corbin S., Grabber J.E., Raskind M.A., Peskind E.R.
Effect of chronic high-dose exogenous cortisol on
hippocampal neuronal number in aged nonhuman primates
/I J Neurosci. 1999. Vol. 19. P. 2356-2361.

11. Miller M.B., Lucassen P.J., Yassouridis A.,
Hoogendijk W.J.G., Holsboer F., Swaab D.F. Neither
major depression nor glucocorticoid treatment affects the
cellular integrity of the human hippocampus //
Eur J Neurosci. 2001. Vol. 14. — P. 1603-1612.

12. Sapolsky R.M., Krey L.C., McEwen B.S.
Prolonged glucocorticoid exposure reduces hippocampal
neuron number: Implications for aging // J Neurosci. 1985.
Vol. 5. P. 1222-1227.

13. Sapolsky R.M., Uno H., Rebert C.S., Finch C.E.
Hippocampal damage associated with  prolonged
glucocorticoid exposure in primates // J Neurosci.
1990.Vol. 10. P. 2897-2902.

14. Sousa N., Madeira M.D., Paula-Barbosa M.M.
Effects of corticosterone treatment and rehabilitation on
the hippocampal formation of neonatal and adult rats. An
unbiased stereological study // Brain Res. 1998. Vol. 794,
N 2. P. 199-210.

15. The hippocampal book / Edited by: P. Andersen,
Morris R., Amaral D., Bliss T., ‘O Keefe J. Oxford
University Press. 2007. 832 p.

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series



HAYYHBIU
PE3YJIGTAT

RESEARCH RESULT_

Gureev V.V. Martynova O.V. Anciferova O.E. Martynov M.A. Pokrovskaia T.G. Malorodova T.N.
Lokteva T. I. Correction of adma-induced preeclampsia

with the use of phosphodiesterase 5 and selective inhibitor of arginase 11 ZB49-0010// Cemesoii
acypHan «Hayunwill pesyabmamy. Cepus «Meduyuna

UDC: 618.3-06-08:577

Gureev V.V.!
Martynova O.V.?
Anciferova O.E.}
Martynov M.A.*
Pokrovskaia T.G.°
Malorodova T.N.°
Lokteva T. .

.112.385.2 DOI: 10.18413/2313-8955-2015-1-4-66-68

CORRECTION OF ADMA-INDUCED PREECLAMPSIA
WITH THE USE OF PHOSPHODIESTERASE 5 AND SELECTIVE
INHIBITOR OF ARGINASE Il ZB49-0010

1) PhD in Medicine, Associate Professor. Department of Pharmacology. Belgorod State National Research University.
85 Pobedy St., Belgorod, 308015, Russia. E-mail: gureev@bsu.edu.ru
2) Graduate Student. Department of Pharmacology. Belgorod State National Research University
85 Pobedy St., Belgorod, 308015, Russia. E-mail: m.olga91@mail.ru
3) Graduate Student. Department of Pharmacology. Belgorod State National Research University

85 Pobedy St., Belgorod, 308015, Russia

4) Attending Physician in the Department of Hospital Surgery. Department of Pharmacology
Belgorod State National Research University. 85 Pobedy St., Belgorod, 308015, Russia
5) MD, Professor of Pharmacology. Department of Pharmacology. Belgorod State National Research University

85 Pobedy St., Belgorod, 308015, Russia

6) PhD in Medicine, Associate Professor. Department of Pharmacologyro Belgorod State National Research University.

85 Pobedy St., Belgorod, 308015, Russia

7) Graduate Student. Department of Pharmacology. Belgorod State National Research University

85 Pobedy St., Belgorod, 308015, Russia

ABSTRACT. Simulation experimental ADMA-like preeclampsia was carried out by administering
the rats with L-NAME during 14-20 days of pregnancy. In animals, there was an increase in blood
pressure, proteinuria, impaired microcirculation in the placenta, the violation of the regulation of
vascular tone and destructive changes in the ischemic placenta. The use of phosphodiesterase 5 and
selective inhibitor of arginase 1l ZB49-0010 leads to the expression of morphological and functional
correction of violations occurring in modeling of experimental preeclampsia.
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AnHoTanusa: MopaennpoBaHue dKcriepuMeHTaTbHOT0 ADMA -T1o106HOTO recto3a OCymeCTBISUIH TyTeM
BBeneHus kpeicaM L-NAME c 14 mo 20 cytku OepeMeHHOCTH. Y KMBOTHBIX HAaOJII0AAIOCh MOBBIILICHUE
apTepUaIbHOrO AAaBICHUSA, NMPOTEUHYpPHs, HApYyLIEHWEe MUKPOLMPKYJISALHMM B IUIALEHTE, HapylleHHE
PEryJsIMM COCYAHUCTOTO TOHYCa M JIECTPYKTHBHBIE HW3MEHEHMs B IUIALIEHTE HIIEMHUYECKOTO IeHe3a.
Hcnonb30BaHne TeTparugpoOHONTEpUHA M CEJICKTHBHOrO WHruouropa apruHasel 11 ZB49-0010
OPUBOJIWIO K BBIPAKEHHOH KOppeKUMH MOpGHOPYHKIMOHAIBHBIX HApYIIEHWH BO3HUKAOIIUX TpHU
MOJEIUPOBAHNN HKCIIEPUMEHTAIBHOTO TecTo3a. TakuM o00pa3oMm, pe3yiabTaThl IPOBEIEHHOrO
JKCIIEPUMEHTA [AIOT OCHOBAHMS Ul MPOJOJDKEHHUS IOMCKA IPENapaToB € SHAOTEICONPOTECTUBHBIMU
CBOMCTBaMHU C LIEJIBbIO KOPPEKIUU T€CTO3A.

KaroueBble caoBa: Kpbickl, N-HUTpO-L-apruHuH-MeTUnOBBIH d3hup, AUCPYHKIHUS DHIOTEIHA,
AKCTIEPUMEHTAIBHBIA T€CTO3, TETPAruIpPOONONTEPUH, CEIEKTUBHBIA HHTHONTOp apruHassl I1.

INTRODUCTION. Preeclampsia is the most
common disease of pregnant women and ranks first
in causes of maternal and perinatal mortality.
Recently, many authors have plyed a significant
role in the pathogenesis of the disease is removed
endothelial dysfunction [1, 2]. The increased levels
of free radicals, hormones, growth factors, pro-
inflammatory cytokines, antigens of the fetus and
other humoral factors causing increase of cell
adhesion molecules, and the accumulation of
endogenous inhibitors of eNOS-methylated
analogs of L-arginine asymmetric dimethylarginine
(ADMA) and monometilarginina (L-NMMA),
which are predictors of preeclampsia [3, 4, 5].

MAIN PART. In this regard, the current
research seems to influence phosphodiesterase 5
and selective inhibitor of arginase Il ZB49-0010,
on for ADMA-like experimental preeclampsia.

PROCEDURE. The experiment was
performed on 40 female white rats of Wistar strain
weighing 250-300 g with a ADMA-similar agent —
a non-selective NO-synthase blocker of N-nitro-L-
arginine methyl ester (L-NAME) was administered
intraperitoneally in a dose of 25 mg / kg / daily for
seven days (day 14-20 of pregnancy). The
endothelial dysfunction was assessed by the ratio
of endothelium and vascular endothelium reactions
to the calculation of the coefficient of endothelial
dysfunction (CED) [6, 7, 8, 9]. Pregnant females

were divided into groups (n = 10): | — intact; Il —
with L-NAME administration daily from the 14th
to the 21st day of pregnancy; Il — the introduction

of L-NAME + phosphodiesterase 5 (0,9 mg / kg);
IV — with the introduction of L-NAME + selective
inhibitor of arginase I ZB49-0010.
Microcirculation Research carried on the outer
surface of the uterine horn at a distance of 1 mm
from the visible edge of the placental disc.

FINDINGS OF THE STUDY. The blockade
of NO-synthase caused by the seven-day
administration of L-NAME led to a breach of the
relationship of the vasoconstrictor and vasodilating
mechanisms of regulation of vascular tone, as
evidenced by the increase in QED with 1,1 £ 0,11
intact pregnant animals to 3,12 = 0,17 ( p <0.05).
In addition, there was a significant rise in systolic
and diastolic blood pressure 134,5 = 2,3 and 92,0 +
2,1 to 186,3 + 6,9 and 143,1 + 4,2 mm Hg. Art.
respectively. The introduction of the blocker NO-
synthase resulted in a significant reduction in the
microcirculation of the placenta index with 446.3 +
27.5 to 218.3 £ 13,67 (p <0.05), as well as in the
reduction of the NOx content of the stable
metabolite in serum 2 28 + 0,11 mmol / dL to
mmol 1,28 + 0,08 / dl (p <0.05).

Application of phosphodiesterase 5 and
selective inhibitor of arginase 1l ZB49 = 0010 led
to the normalization of relations between the
vasodilating and vasoconstrictor response in
experimental pre-eclampsia, as evidenced by the
decline and statistically significant (p <0.05)
decrease in blood pressure (Table. 1). In addition,
there was an improvement of microcirculation in
the placenta.
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Table 1
Results of correction of ADMA-like preeclampsia in rats (M £ m)

Lo . Concentration of

Index SBP, mmHg. CED, Microcirculation nitrite ions (NOX)

Group of animals DBP, mmHg. conv. PU '

umol/l

Intact animals 134,542 3y 92,0+2,1y 1,10+0,11y 446,3+27 46y 2,28+0,11y
L-NAME 186,3+6,9* 143,1+4,2* 3,12+0,17* 218,3+13,67* 1,28+0,08y
L-NAME + FDE 5 149,742,2*  97,643,2* 1,85+0,08 y 398.7+24,84 y 1,36+0,1y
L-NAME + ZB49-0010 162,5+8,7* 130,2+6,7* 1,49+0,14y 435,4+27,35y 1,95+0,06y

Note: SBP, DBP — systolic and diastolic blood pressure (mmHg.); CED — the coefficient of endothelial dysfunction (conv.);
microcirculation in the placenta (PU); the concentration of nitrite ion (NOX); * — P <0.05 compared to the group of intact animals; y- P <0.05

compared with the group of L-NAME.

When blood serum biochemical study found a
statistically significant reduction of the prevention of
stable metabolites of NO, the level of which amounted
to 1,86 = 0,07 mmol / dl and 1,95 + 0,06 mmol / dL,
respectively.

The efficiency of use of FDE 5 can be explained
by the inhibition of phosphodiesterase 5 in the
endothelia and an increase by the maintenance of cyclic
adenosine monophosphate.

The mechanism of action of the selective inhibitor
of arginase Il ZB49-0010 its inhibitory effects on
arginase 2. Given that eNOS and arginase compete for
common substrate, increases the possibility of using L-
arginine for NO synthesis [10, 11, 12, 13].

Ultimately, the mechanism of action of both drugs
is reduced to restore the NO-synthesis function and to
reduce the endothelial dysfunction. The differences in
their endothelioprotective effects explain the different
points of application in the pathway L-Arginine — NO.

CONCLUSION. Thus, the results of this
experiment provide a basis for further research in order
to find drugs with activity endoteleoprotestivnoy
correction of preeclampsia.
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SUMMARY. This paper deals with the study of the dependence of psycho neurological deficit in
rats on the severity of brain damage, conducted on the four-vascular models of total cerebral
ischemia. The obtained results demonstrate a tendency to deterioration of neuropsychiatric status
of the animals with increasing severity of ischemic brain damage that allows suggesting the

severity of ischemic brain damage and its correction by the degree of behavioral disorders.
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AnHotanust. [IpoBeeHO MCCIeIOBaHNE 3aBMCUMOCTH TICUXOHEBPOJIOTMYECKOro JAe(uImTa y KpbIC
OT CTEMNEHU TSHKECTH MOBPEXKICHUS TOJOBHOTO MO3ra, HA YETHIPEXCOCYIUCTON MOJIENN TOTAIbHOU
WIIIEMUAN TOJIOBHOTO MO3ra. Pe3ymbTaThl HMCCIEIOBAaHUS JTOKA3bIBAIOT TEHACHITUIO YXYAIICHHS
[ICUXOHEBPOJIOTMYECKOTO0  CTaTyca JKUBOTHBIX MPH YBEIMYEHUU TSHKECTH  HIIEMHUYECKOTO
TIOBPEXKJCHNS TOJIOBHOTO MO3Ta, YTO TIO3BOJISET T10 CTENCHH HAPYIICHUS TOBEACHYCCKUX PEaKITHA
CYIUTH O TSDKECTU MIIEMHYECKOTO MOPAKEHUS TOJOBHOI'O MO3Ta M €r0 KOPPEKIHUH.

KiroueBble ci10Ba: TOTanbHAS UIIEMHS TOJIOBHOTO MO3Ta, HEBPOJIOTHIECKUH EQHITUT, KPBICHI.
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Introduction

The structure of the brain vascular diseases has
changed in the last ten years due to the rise of
ischemic forms. Total cerebral ischemia by
prevalence takes one of the leading positions among
cerebrovascular diseases. As a result of this type of
ischemia a cognitive impairment occurs that leads to
social maladjustment of patients.

Total ischemia is a complete loss of the three
functions of the local blood supply such as the delivery
of oxygen to the tissue, the delivery of plastic materials,
and removal of metabolic products. Total ischemia can
be due to either the complete stagnation of or partial
reduction in blood flow. In this case, the oxygen-
involving processes stop, and the cells suffer a shortage
of high-energy phosphates that leads to disruption of ion
transport.  Energy  production  decreases, ATP
production is no longer sufficient to ensure the energy
needs of the neuron, which is followed by the
impairment of cellular homeostasis [1, 2].

Natural endogenous mechanisms of cytoprotection
in ischemic damage is a series of biological processes,
combined in the term «phenomenon of ischemic
preconditioning». Ischemic preconditioning is an
increase in the tissue resistance to the ischemic and
reperfusion injury, which occurs after a short transient
ischemic episode [3, 4].

In recent years, during the process of
development of new drugs much attention has been
paid to biological processes occurring in ischemic
preconditioning. On the one hand, there are already
drugs that cause activation of the biological processes
of ischemic preconditioning, while on the other —
their triggers are a series of humoral factors occurring
in response to ischemia and, therefore, there is a
prospect to develop their pharmacological
equivalents [4]. Therefore, searching for drugs to
correct ischemic brain damage, which mechanisms of
action are based on biological processes occurring in
ischemic preconditioning, remains relevant.

Neurological deficit is a consequence of cerebral
ischemia. Neurological deficits means changes in the
standard neurological status (paresis, plegia,
sensitivity disturbance, dizziness, etc.). Increase in
neurological symptoms leads to the appearance of
specific or dominant syndrome [1].

A series of tests are used to assess the
neurological deficit in rats. The most informative are
a «Elevated plus maze», «Morris water mazey,
«Open field», «Swauk-testy, a swimming despair
test, and the behavioral study on the «Infrared
activity monitor». We used in our study the tests such
as «Elevated plus maze» and «Infrared activity
monitor.

«Elevated plus maze» is a behavioral test for the
study of activity, emotional state, and the level of
anxiety in laboratory animals.

«Infrared activity monitor» includes a two-
dimensional square frame and a system of infrared
rays detecting the animal movements. IR Actimeter
ensures testing of any motor activity, the number and
duration of episodes of hindlimb rising, stereotypical
movements, as well as exploratory behavior in a
model of «perforated field» under day and night
lighting.

Objective of the research: to study the
behavioral reactions of rats under simulation of total
brain ischemia.

Problem of the research: to choose the
appropriate behavioral tests and methods during the
evaluation of neurological abnormalities on the
model of total cerebral ischemia in rats.

Materials and methods

The experiment was conducted on 40 adult male
Wistar rats, weighing 230-250 g. The animals were
kept under standard vivarium conditions of NRU
«BSU» with free access to food and water. Animal
welfare and the experimental set up were in
compliance with the requirements of the order No.
1179 MH USSR of 10.11.1983 and No. 267 of the
Russian Federation of 19.06.2003, as well as
international rules of the «Guide for the Care and
USE of Laboratory Animalsy.

All rats were randomized by the degree of
resistance to hypoxia.

Rats were divided into 4 groups (n=10). The first
group of animals underwent sham operation. In the
second group of rats, we simulated four-vascular total
cerebral ischemia for 3 minutes, the third group — for
4 minutes, and the fourth group — 4.5 minutes. We
used a modified approach by Mitsuo Yamaguchi et
al. [6]. The main advantage of this model — low
injury rate. The rats were anesthetized («Zoletil 100»
60 mg/ml, and chloral hydrate 150 mg/ml) and the
carotid arteries were isolated. Tracheal tube and
thyroid were moved aside to allow access to the
spine. Occlusion of the vertebral arteries was
performed at the level of C2-C3, and then the
adequacy  of  methodology  implementation
completeness was assessed [2]. When clamping the
two carotid arteries there was a sharp reduction in the
EEG amplitude. Clamping time was 3, 4, and 4.5
minutes, after which the clips were removed and
reperfusion was observed.

The assessment of neurological status of the
animal was carried out in 3 stages: assessment of the
dynamics of neurological disorders on a McGrow
scale on day 1, 3, 7 and 14 [1, 5]; on the first day —
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«Elevated plus mazey; on the second day — «Infrared
activity monitor» [3].

At the initial stage of the experiment, all animals
underwent behavioral tests «Elevated plus maze» and
«Infrared activity monitor».

The assessment of the disease impact on motor
and orienting-exploratory activity of animals with the
tests «Infrared activity monitor» and «Elevated plus
maze» was conducted in relation to the time, and for
the first time an assessment of neurological deficits in
animals was made.

Infrared activity monitor. A rat was placed in the
center of the field of infrared activity monitor with
infrared rays for 5 minutes. Further, the tracks (the
scheme of movement and activity of the rats) and
statistics of animal behavior were obtained.

Elevated plus maze.A rat was placed on the
launch site of the maze, and then localized in either

the «dark» or the «light» compartment. The recorded
parameters: total time spent in the dark and light
compartments of the maze, the number of upright
postures, overhangs, defecation, and urination.

Neurological deficit in animals with pathology
was determined on a Stroke-index McGraw scale [5]
presented in Table 1. The severity of the condition
was estimated by the sum of the corresponding
points. The number of rats was recorded:

o with mild symptoms (up to 2.5 points on a
Stroke-index scale) — sluggishness in movements,
limb weakness, unilateral hemiptosis, tremor, circus
movements;

o with severe signs of neurological disorders
(from 3 to 10 points) — paresis and paralysis of limbs,
as well as lateral position.

Stroke-index McGraw neurological deficit assessment scale [5]: raled
Symptoms Points

Sluggishness 0.5

Tremor 1

Unilateral hemiptosis 1

Bilateral hemiptosis 15

Limb weakness 15

Unilateral ptosis 15

Bilateral ptosis 15

Circus movements 2.0

1-4 limb paresis 2-5

1-4 limb paralysis 3-6

Coma 7.0

Death 10.0

Parametric data were processed by methods
of variation statistics: variation series were tested for
normal distribution; in case of its compliance, the
quantitative values were characterized by the
arithmetic mean (M) and the arithmetic mean error
(m); the statistical significance of the quantitative
values was evaluated by the Student's t-test; the
statistical ~ significance  of  differences in
nonparametric data was evaluated after their ranking
by using Mann-Whitney nonparametric data test. All
calculations were performed with the use of
MicrosoftExcel 7.0 statistical software package.

Results and discussion

Data received from the sham-operated
animals, which have no statistical differences with
the intact animals, were taken for control (Figure 1,
Table 2).

The 3-minute cerebral ischemia in rats was
followed by minimum neurological symptoms
observed, which have no statistical differences with
the sham operated group (p>0.05). On day 3, 7 and
14 there were no neurological symptoms observed
(Table 2).
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Table 2
The severity dynamics of neurological impairments in the studied groups (by average score in each group)
Groups
Period . 3-minute brain 4-minute brain 4.5-minute brain
intact sham-operated - - - - . .
ischemia ischemia ischemia
day 1 0 0 0.15 1.85* 6.05*
day 3 0 0 0 1* 8.4*
day 7 0 0 0 1* 10*
day 14 0 0 0 0 10*
Note: * when (p<0.05) in relation to sham-operated animals.
Table 3
Evaluation of the behavioral activity of animals in the experiment
Groups
Criteria
intact sham-operated | 3-minute brain ischemia | 4-minute brain ischemia | 4.5-minute brain ischemia
Total activity 10067 +51 849+50 619+40 505+34 304+24
Stereotyped movements | 79.40+5.88 60.40+2.74 40.10+2.37 29.0£2.05 21.40+1.33
Maximum speed 25.50+2.03 24.68+2.10 24.59+1.47 23.88+1.98 18.43+1.39
Overall distance 1728+81 1257451 952466 818+44 432438
Upright postures 10.50+0.86 10.10+0.80 6.70+0.54 4.30+0.42 0+0.68
Hangings 4.80+0.66 4.40+0.70 3.30+0.36 1.60+0.26 0

Note: * when (p<0.05) in relation to sham-operated animals.

Neurological deficit in rats with 4-minute ischemic
period had more severe symptoms as compared to
animals with 3-minute ischemic episode (p<0.05): 20%
of the rats had paralysis of the left hind limb and the
right eye hemiptosis. The total percentage of rats with
hemiptosis is 30%. There was also sluggishness in
movements, limb weakness, and tremor, which
disappeared by the 3rd day after pathology simulation.
On day 3, 7 and 14 both the paralysis of the left hind
limb and the right eye hemiptosis remain.

On the first day of assessment, the most
pronounced neurologic deficit was observed in rats
with ischemic episodes lasting 4.5 minutes. It had
more severe symptoms (p<0.05) such as tremor,
circus movement, paralysis of limbs, hemiptosis,
some animals had ptosis of both eyes, and coma. On
day 3, fatal cases were observed in 60% of rats. On
day 7, the mortality was 100%, which is
characterized as a very severe neurological deficit.

Under simulation of three-minute cerebral
ischemia, the behavioral disorders are manifested
themselves in the reduced number of upright
postures, defecation, and urination. There is a
tendency to the reduced number of hangings in the
elevated plus maze test (p<0.05) (Table 3). The

motor activity of animals with four-minute cerebral
ischemia was even lower (p<0.05). The investigation
of animals with 4.5-minute ischemia is impossible
due to coma. During the assessment of locomotor
activity of the animals by the Infrared activity meter
test we found that the activity of sham-operated rats
decreases as compared to intact animals, but not
significantly (p>0.05).

With the increase in time of cerebral ischemia
in the experiment, the rat’s activity decreases: there is
a decrease in the total activity, number of stereotyped
movements, maximum speed, and total distance. The
rest period increases along with the time of cerebral
ischemia (p<0.05).

Thus, the experiments clearly demostrate a
tendency to deterioration of neuropsychiatric status
of the animals with increasing severity of ischemic
brain damage, that allows suggesting the severity of
ischemic brain damage and its correction by the
degree of behavioral disorders. Therefore, the
impairment of psychoneurological status may serve
as a criterion in the selection of the severity of
ischemic damage in the experiment.
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the Department of Internal and Personnel Policy for
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AHHOTamus. Y 1a0OpaTOpPHBIX KpbIC (OPMHUPOBAIM HIIEMHUYECKOE TOBPEKICHHE ITyTeM
OKa3aHusl MexaHmdeckoro nasieHus (110 MM.pT.CT.) Ha TIEPETHIOID KaMmepy Iia3a B TECUCHHE
30 munHyT. B 3KcmepumeHTe ObUIO BBISIBIEHO, 4To HEKOpaHawi (0,6 MI/Kr) mpemoTBpamiaet
pasBUTUC ACTCHCPATUBHBIX N3MEHEHHUH CJIOEB CC€TYaTKH, BbI3BAHHBIX HNIIEMHUYCCKHUM
MOBPEXXJICHUEM. BBIpa)keHHOCTh NPOTEKTUBHOTO 3((eKTa HUKOpaHIWIA HAa CETYaTKy KpBIC
OIICHWBaJIM depe3 72 daca pernepy3ud IMOcie MOJASNTHPOBaHUs maTojoruu. OOHApYyKEHHBIN
HAMH TPOTEKTHBHBIA 3()(eKT HUKOpaHIWIa TPU Pa3BUTHH HMIIEMUW MOJATBEPXKICH METOJaMH
JIA3CPHON JIONIUICPOBCKON (IOyMeTpHH W THCTOMOpPpOMeTpHU. BhIsBICHHE M NPUMECHECHHUE
(hapMaKOJIOTHYECKUX CpEeACTB, oOOmamaromux >PQPEeKTOM MNPEKOHTUINOHUPOBAHUSL, MOXKET
SIBUTBCSI HOBBIM IOJXOJOM B KOPPEKLUMH U NPO(UIAKTUKE HIIEMUH CETYATKH, SBIAIOLICHCS
BEAYyIIUM 3BCHOM B IIaTOI'€HE3EC paaa 3PUTCIIBHBIX aTOJIOTH. Bo3MmoxHOCTE
(hapMaKoJIOrMYeCKOr0 MPEKOHAMLMOHUPOBAHUS HHUKOPAHAMIOM HIIEMHUYECKHX MOBPEXKICHUN
CeTYaTKH MMEET Ba)KHOE 3HAUCHME AJISl pa3padO0TKH aHTHHILIEMUYECKUX CPEACTB AT JICUCHHUS U
MPOGUIAKTHKY TTIA3HBIX MATOJIOTUI HIIEMHUYECKOTO TeHe3a.

KaroueBbie cjioBa: unreMusi-penepdys3us CETYaTKH; (bapmakoIoruyeckoe
MPEKOHINLMOHUPOBaHNE; HUKOpaHauil, ATd-3aBucHMble KalnueBble KaHAJIbI.

Shabelnikova A.S. PHARMACOLOGICAL PRECONDITIONING WITH NICORANDIL
AS APOSSIBILITY OF INCREASING THE STABILITY OF TISSUES
OF THE RETINA TO ISCHEMIA IN AN EXPERIMENT

Assistant Lecturer. Department of Pharmacology Belgorod State National Research University
85 Pobedy St., Belgorod, 308015, Russia. E-mail: shabelnikova@bsu.edu.ru

ABSTRACT. In laboratory rats, we formed an ischemic damage by providing mechanical
pressure (110 mm Hg) to the anterior chamber for 30 minutes. The experiment has revealed the
fact that nicorandil (0.6 mg/kg) prevents the development of degenerative changes in the retinal
layers induced by ischemic injury. The severity of the protective effect of nicorandil on the retina
of the rats was assessed after 72 hours of reperfusion after modeling the pathology. We have
found a protective effect of nicorandil with the development of ischemia, which was confirmed
by the laser Doppler flowmetry and histomorphometry. The identification and application of
pharmacological agents with the effect of preconditioning may be a novel approach in the
correction and prevention of ischemia of the retina which is the leading element in the
pathogenesis of a number of eye pathologies. The possibility of pharmacological preconditioning
with nicorandil of ischemic damage to the retina is essential for the development of anti-ischemic
agents for the treatment and prevention of ophthalmic pathologies of an ischemic genesis.
Keywords: ischemia-reperfusion of the retina; pharmacological preconditioning; nicorandil;
ATP-sensitive potassium channels.

BBenenue. B HacTosimiee BpeMs B MHPOBOU MNA0CTUIECKNE W TUIEPTOHUYECKUE PETUHOTATHH,
MPaKTUKE s JICUEHUS HIIEMHAYECKUX u NPUMEHSIOT  COCYIOPACIIMPSIOIINE  IpEenaparsl,
penepdy3nOHHBIX MOBPEXKACHUN CETYATKH, BKIIOYAs (huOpUHOTUTHKH, AHTHUKOAryJISHTBHI,
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AHTHONPOTEKTOPBI,  OWOTEHHBIC  CTUMYJISTODEI,
BUTAMHUHBI, UMMYHOMOJIYJISITOPBI, aHTHOKCUIAHTBI U
JIpyTHe JeKapCTBEHHBIE cpeacTBa [4].

JledyeHne BBINIETIEPEUNCIICHHBIMU TIpErapaTaMu
HE Bcerga OBIBaCT JOCTAaTOYHO YCICIIHBIM, YTO
TOBOPUT O HEOOXOJMMOCTH PACIIMPEHUSI apceHaa
JICKAPCTBEHHBIX CPEACTB JUISl JICYCHHUS TJIA3HBIX
Oone3Hel, CBSI3aHHBIX c HIIEMUYECKUMHU
cocrosiHusMH [6, 7, 8].

B cBs3u ¢ 3TUM, TpodUITAKTHKA U KOPPEKIIUS
UIIEMUYCCKUX 3a00JICBaHUI CETUATKU  SBISCTCA

aKTyaJbHOU pooIeMoit COBpPEMEHHOU
odTameMoNoruu U (HhapMaKOoIOTHH, KOTOPYIO MOKHO
pelmmMTh ¢ MOMOIIBI  (HapMaKOJIOTHUYECKOTO

MPEKOHTUITMOHUpPOBaHU [3].

[IpexoHmuIIOHNPOBAHNE MOXKET
paccMaTpuBaThCS KaK YHHBEpPCAIbHBIM WHCTPYMEHT
MPEIyNPEeXICHUS]  UIIEMUYECKOrO0  IOBPEKICHUS
TKaHeW, YTO MOATBEPKIACTCS MHOTOYHCICHHBIMHU
MHUPOBBIMH HCCIIEeIOBAaHUSMU. CyMMHpOBaHBI
JI0Ka3aTeIbCTBa TOTO, YTO OTKpBITHE
MuToxoHApuanbHbIX K+AT® kananoB peicTByer
KaK BEYIIHI MEXaHHU3M B (heHOMeHe
MPEKOHTUITMOHUPOBaHUS [2].

dapMakosornyeckoe MPEeKOHAUIIMOHUPOBAHME
HUKOPAHIWIOM JOKa3aHO Ha cepaue [5], MoueBOoM
ny3eipe [10], meuenu [9], xkoxHOM nockyTe [1] u
JIPYTHX OpraHax.

YunteiBas JTaHHBIS JTUTEPATYPHI u
SKCMIEPUMEHTAIBHBIX WCCIIeJIOBAHUHN o
(hapMakoIorHuecKOMy MPEKOHAUITIOHUPOBAHUIO,

MOJKHO TPEANOI0KHUTh, YTO BBEJIECHHE HUKOpaHIMIA
na0opaTopHBIM KpbICam Oyzer OKa3bIBaTh
NPOTEKTUBHBIA  3(ddexkT Ha  ceTyaTke  INpHU
UIIEMUYECKOM TTOBPEXKICHUH.

Heabio HACTOSALEr0 HccjieJ0BaHus
SIBJISVIOCH ~ M3YYEHHE  BIUSHUS  JUCTAHTHOTO
UIIeMHYecKoro npexonauionuposanus (AUII) u
(hapMaKoIOru4ecKoro MIPEKOHIULIMOHUPOBAHUS
HUKOPaHAWJIOM Ha YpOBE€Hb MHKPOLUPKYISLUU U
rucToMophoMeTpHUECKIe H3MEHEHHS B CeTJYaTKe
P MOJICIIMPOBAHUH UIIIEMHH-peniepdy3nu Tiasza.

Martepuausl 1 MeToAbI. ONBITHI IPOBEACHBI HA
70 OGecnopOIHBIX OOOEMOJNBIX KphICax Maccol 225-
275 r. MogenupoBaHue HIIeMHH-peneppy3un
CeTYaTKW IJla3a TNPOBOJWIM  TOA  HApPKO30OM
(xnopanruzapar, 300 Mr/kr macchel Teja >KHBOTHOTO,
BHYTPHOPIOIINHHO) IIyTEM OKa3aHUS MEXaHHYECKOTO
nmapneHuss (110 MM.pPT.CT.) Ha MEpEeaHIOI KaMepy
rmaza B TteueHue 30 muHyT. [loaTBepikneHuem
(hopMHpOBaHUS HMIIEMHUU  CIY)KHJIO  OTCYTCTBHE
TJIa3HOTO KPOBOTOKA.

Jnst m3yueHus mpoTekTuBHBIX cBoicTB JIUII,
(hapMaKoIOrHYECKOro MPEKOHIUIIMOHUPOBAHUS
HUKOPaHUJIOM BBIMIOJIHEHO 7 CEpPUil IKCTIEPUMEHTA!

| (n=10) — rpymnma UHTaKTHBIX KUBOTHBIX;

Il (n=10) — ¢ mmemueii-penepdysueii ceTyarku
(KOHTPOIB);

I11 (n=10) — ¢ koppexkuwuei naronorun JUIT;

IV (n=10) — ¢ xoppekuuei HUKOpaHJHIOM;

V (n=10) - xoHTpoms + TIHOEHKIAMHI
(6mokarop AT®-3aBHCHMBIX KaJIHEBBIX KaHAJIOB);

VI (n=10) — JIUII + rnubeHKIamMus ;

VIl (n=10) — HukopanIuI + rIMOeHKIAMHUT;

JUIl mpoBoammu 10-MUHYTHBIM TIepeKaTHEM
OepeHHON apTepuu IMyTeM HAJIOKEHHS JKIyTa Ha
NPOKCHUMAaIbHYIO TpeTh Oeapa 3a 40 wMumH 10
MOJICJINPOBAHMS MIIEMHHM CETYaTKH, IIOCJIE YEero
cienoBai 30-MUHYTHBIH U301 penepdy3um.

JAns  u3ydeHus  TNPEKOHIUIMOHUPYIOLIETO
a¢dexkra Hukopamamma B gmo3e 0,6  Mr/kr
ucrions3oBam  tabmetkn  «Kopowems»  (ITMK-
®APMA), cogepxamme 10 Mr HuKOpaHAuia,
KOTOpBbIE H3MENbYald B CTYIKE, pPAacTBOPSUIM B
KpaxMaJIbHOM KHCeJle ¥ BBOAWIM XHBOTHBIM 4epe3
30HA ~ BHyTpmwxkeiaygouHo 3a 30 MuH 10
MOJIETMPOBAHUS UIIEMHUU.

I'mnbenknamuyn  («Maauanny  (bepnua-Xemn
ATl') BBOMM B 103€¢ 5 MI/KT OHOKpATHO 32 60 MUH
JI0 MOJIETTMPOBAHMS UIIIEMHU.

O BBIP@XEHHOCTH NPOTEKTHBHOTO 3ddekra
CYIWJIM MO0 U3MEHEHHUIO YPOBHS MHUKDPOLMPKYISLIUH
U THCTOMOP(QOMETPHYECKUM  H3MEHEHHSM B
ceTyaTtke Kpbic uepe3 72 waca penepdysun. s
3TOrO TMOA HapKo3oM (xyopairuapat, 300 mr/kr
Macchl ~ Tejla  JKMBOTHOTO,  BHYTPHOPIOIIMHHO)
KUBOTHOE  (uKcHpoBanu. M3MepeHue  ypoBHs
MUKPOLMPKYJISIIMN B CETYATKE KPBIC OCYLIECTBISUIN
C TMmoMolIblo Jazep-goruiep (iaoymerpa Biopac-
systems MP-150 u gatunka TSD-144 urnoobpazHoro
tuna (CHIA). [ns sToro moa HapKO30M KHBOTHOE
(UKCUPOBAIM U MPOU3BOAMIM PETUCTPALUIO YPOBHS
MUKpPOIMPKYJAIUU B cerdarke B 10 Toukax To
OKPY>KHOCTH CKJICPHI ¢ maromM 1 M. 3amuch KpUBOU
YPOBHSI MUKPOLMPKYJISILIUH [TPOBOIMIN B TeueHue 20
CEeKyHJ B KaxJol Touke. M3 MOJydEHHBIX AECATU
3HAYEHUH BHIBOJWIN CpeIHEe, KOTOpPOE BHOCHIIHN B
MIPOTOKOJI u NPUHUMAJIH 3a YpOBEHb
MUKPOLMPKYJSIIMA B CeTYaTKe y  JIaHHOTO
KHUBOTHOTO. V3 10 moyTydeHHBIX 3HAYSHUH BBIBOTUIIN
cpemHee, KOTOpOe TPHHUMAIXd 3a  ypPOBEHb
MUKPOLMPKYJSIHMA B CETYaTKe B JaHHOHM Tpyme
KUBOTHBIX.

3areM ria3Hoe S0JI0KO MOUIeKATI0 IHYKIICAIHH.
Jns  THUCTONOTMYECKHX HWCCIEJOBAaHMU TJasza ¢
HEIMOCPEACTBEHHO MPUIETAIOIIMHU TKaHSIMH
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¢ukcuposanu B 10% pactBope ¢dopmanuna. Ilocie
(ukcanmu  Marepwand  MOJHOCTHIO 3alHMBAald B
CTaHmapTHoM pexunMe B mapadpuma. Kycoukm
OPUEHTHPOBAIM B OJIOKaX TaKUM OOpa3oM, 4YTOOBI
IpY HM3TOTOBJICHUH CPE30B MOJNYYUTH Mpemaparhl B
MEpHIUaHHOM HAIPaBJICHUH CTPOTO Yepe3 cepennuHy
rnazHoro  somoka. Cpe3pl UIA  CTAaHIAPTHOTO
THCTOJIOTHYECKOTO  WCCIENOBAHUSI  OKpAIIWBaIN
TEMATOKCWJIIMHOM W 203WHOM.  OmmcaTtenbHoe
WCCIIeIOBaHNE TUCTOJIOTUYECKUX IIperapaToB
BBITIOJIHSUTH 1101 MUKpOcKkomoM Axio Scope Al (Carl
Zeiss Microimaging GMbH, TI'epmanms). s
MOp(HOMETPHUH  CIIOEB  CETYATKH  HCIIOJIb30BaIH
nporpammy Imagel 1.47.

JHocToBepHOCTD M3MEHEHHH aOCOITIOTHBIX
MapaMeTpoB  OMPENeSUTd  PasHOCTHBIM — METOIOM
BapHAIMOHHOW CTATUCTUKH C HAaXOXICHUEM CPEIHUX
3HaYeHWH CIBHTOB, CpEOHEH apuMeTndeckod u
BEPOATHOCTH BO3MOXKHOW OMIMOKK (p) MO TabimIiam
CrerogeHra. Paznuuus oueHMBaiM KakK JOCTOBEPHBIC
mpu p<0,05.

Pe3yabTaThl " 1704 o0cy:KkaeHue.
l'emogmHaMuyeckne  HapylIeHHS B~ CHCTEMe
PETHHAIBHOTO KPOBOTOKa 4depe3 72 4 penepdy3un
1ocjie MOJCIHPOBAHMS TAaTOJOTHH TPHBOAWIH K

MOp(OIOrHYeCKUM  HM3MEHEHHSIM B  CETUaTkKe,
XapaKTepHBIM [UISI WIIEMHH, YTO IIOATBEPXKIAET
aJIeKBaTHOCTH BBIOPAHHOW MOJIEIH MTATOJIOTHH.
YpoBeHb  MUKPOLMPKYJSIUKM B CETYATKE
WHTaKTHBIX KpBIC COCTaBJISUI 743,9+5,0
nepQy3uOHHBIX eAWHUIl (T1.e.), B TPYIIIe KOHTPOJII
JAHHBIA MOKa3aTeNb CHIDKAJICS B 2 pa3a M COCTaBHI
353,3£11,7 me. (p<0,001), 4TO CBUACTEILCTBYET O
(hopMHUpPOBaHUH TTOBPEKIACHUS CETUATKH depe3 72 .
penepdysun (tabmuma 1). Ha ¢one xoppekimu
narosorun ATl ypoBeHb MUKPOLUMPKYJISALUH TIOCIIE
72 4. pemnepdy3un AOCTOBEPHO BO3PACTaeT [0
638,5+15,8 m.e. (p<0,05) mo cpaBHEHHUIO C TPYIIION
KOHTpois. [IpM KOppeKnHMM TaToNIOTHH CeTYaTKH
HUKOPAaHIWIOM  YPOBEHb  MUKPOLUPKYIALIUA B
rpynne Bospacraer po 705,2+15,5 m.e., d4ro
JOCTOBEPHO OTJIMYAETCSI OT 3HAUYCHWHA B TpYMIe
koHTpons (p<0,001) m cTpeMuTCs K 3HAUCHHUIO B
rpymme WHTaKTHBIX  JKABOTHBIX. Beenenne
MMOSHKIaMAla B Tpymmax € KOppEKIuen
UIIEMHYECKUX  TIOBPEXACHUH  MpeJoTBpaIiajio
YBCJIMYCHUC YPOBHA MHUKPOUHMPKYJIALNUH, qTOo
MOATBEPXKIAeT KiodeByto ponb K+ATda3Hbx
KaHaJIOB B ()OPMHUPOBAHUH MPEKOHIUIIMOHUPOBAHUSI.

Tabauya 1
H3MeHeHne YPOBHA MUKPOLMPKYJISIIMYA B ceTYaTKe 4Yepe3 72 yaca penepdysun (M+m; n=10)
Table 1
The change in the level of microcirculation in the retina after 72 hours of reperfusion (M+m; n=10)
Ne .. DKCIIEPUMEHTAIIBHBIC TPYIIIIHI YpOoBeHb MUKPOITUPKYJISIINH, I1.C.
1. HHTakTHBIE 743,9+£5,07
2. Wmemus ceTyaTku 353,3+11,7*
3. Hmemus ceTyaTku + IUCTAHTHOE UIIEMUYECKOE IPEKOHAUIIMOHUPOBAHHE 638,5+1 5,8*y
4, Wmemus ceryatku + Hukopasami, 0,6 Mr/kr 705,2+15,5Y
5. WiemMus ceTyaTky + rMOEHKIaMU, 5 MI/Kr 359,4+10,3*
6. Wimemust ceTyaTk + QUCTAaHTHOE MIIEMUYECKOE TIPEKOHANIIMOHUPOBaHHE + 3615414 3%
rIMOEHKIIAMU/, 5 MI/KT ’ i
7. Wiiemust cetyatku + HuKopauaui, 0,6 MI/Kr + MIHOCHKIAMET, 5 MI/KT 365,5+11,3*

[Iprmmeganne: * — p<0,05 B cpaBHEHHUH C TPYIIIOH HHTAKTHBIX )KUBOTHEIX; Y — p<0,05 B cpaBHEHUH C TPYIIIONH KOHTPOJISA

PesynbpraThl  MOpP(OIOTHYECKOTO HCCIIETOBAHUS
CEeTYaTKH TOATBEPIMIN (hOPMUPOBAHHE HUIIEMHH Yepe3
72 4. penepdy3ur B TPYyIIE KOHTPOJS, YTO TAKXKE
MOATBEPKIAET aJCKBATHOCTh BBHIOPAHHOM MOJEH
MaToyioruy, mpoTekTuBHble cBodctBa JUII w
(hapMaKoIOTHYECKOTO MPEKOHIUITUOHUPOBAHUS
HUKOpaHIwioM B Jnoze 0,6 MI/KT Tpu KOPPEKIHU
UIEMUH-periepQy3rn  ceTyaTku  mociue 72 .
periepdy3uy, UYTO  BBIPAXKAIOCH B MEHBIIEM

MOBPEXKJICHUN KJIETOK CIIOEB CETYATKU U COXPAHEHUU
MUHUMAJIbHBIX CTPYKTYPHBIX WU3MEHEHH.
MophoMeTprUecKUM  HCCIISIOBAHUSAM  TTOJICKAIIN
BHYTPEHHUI SIEPHBIN CIIOM, BKJTFOYAOILUI
OWNonspHbIE,  MIOJUICPOBCKHE,  T'OPU3OHTAIBHEIE,
AMaKpUHOBBIE KIIETKM, M ClIod (poTopenenTopoB

(puc. 1).
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Puc. 1. MukpodoTtorpaduu CloeB CeT4aTKu KpbIC: A — FHCTOJIOTMYCCKAs KAPTHHA CETYATKH MHTAKTHBIX KPBIC. B — BBIpa)KeHHBIC JICTCHEPATHBHEIC
W3MEHEHHS TI0 CPaBHEHHMIO C CETYATKOM MHTAKTHBIX )KUBOTHBIX Yepe3 72 Jaca Mociie uieMun-pernepdysuu. Junaranus 1 HepaBHOMEPHOE
KPOBEHATIOJHEHNE BEHO3HBIX COCY/IOB Ha YPOBHE XOPHOUEH (CTPENKa) B TPYIIIE KOHTPOJIBHBIX JKUBOTHBIX. CTPYKTYpHBIC I3MECHEHHS CETYATKHU B
BHJIC OTEYHBIX H3MEHEHHUH U pa3phIXJICHHs] BHYTPEHHETO SAEPHOTO CIIOos (ABOHas cTpenka). OKp. FeMaTOKCHIMHOM U 303MHOM. Mukpogoto x400.
Fig. 1. Microphotographs of the layers of the retina of rats: A — a histological picture of the retina of intact rats. B — marked degenerative
changes compared to the intact retina of animals 72 hours after ischemia-reperfusion. The dilatation and uneven blood filling of the veins at
the level of the choroid (arrow) in the control group of animals. The structural changes of the retina in the form of edematous changes and
maceration of the inner nuclear layer (double arrow). OCD. with hematoxylin and eosin. Microphoto X400.

Pesynbratel MopdomeTpun MpencTaBICHBI B
tabnune 2. TommmHa BHYTPEHHETO SIEPHOTO CIIOS
CETYATKU MHTAKTHBIX KpbIc cocTaBuia 23,8+1,0 MkM.
JaHHBI  MOKazaTenb  MOCIHE  MOACITUPOBAHUS
HieMun-penepdysun B rpymme KOHTPOJIS COCTaBHII
mocne 72 4. penepdysun 20,3+0,8 MkM, uTO
JIOCTOBEPHO OTJIMYAeTCsl OT 3HAUEHWl B Tpymme
MHTAKTHBIX KUBOTHBIX (p<0,05) u cBUAeTeNnbCTBYET
0 pPa3BUTHH JeT€HEPaTUBHBIX U3MEHEHUI Ha TaHHOM
cpoke. Ha done xoppekuuu natonoruun JNII
TOJIIMHA BHYTPEHHETO SIIEPHOTO cIost
yBemmuuBaercs 1o 21,704 wmxm  (p<0,05) mo
CpaBHEHUIO ¢ Tpynnoi koHTposs. IIpu koppexunn
HUKOPAHIWJIOM JAaHHBIM TMOKa3aTelb BO3pPAcTaeT [0
22,9+40,5 MM (p<0,05) mo cpaBHEHHIO C TPYIIION

KOHTPOJII U COOTHOCHUM CO 3HAYEHHSIMH B TpyIIIIe
WHTAKTHBIX KpbIC. BBemeHuwe rnubeHKIaMuaa B
rpynmnax ¢ KOppeKiue mpeaoTBpaaio yBeInieHne
TOJIIIMHBI BHYTPEHHETO SAJIEPHOTO CJOA 32 CYET
ycrpaHerus — dddexTa  MPEeKOHTUITMOHUPOBAHUS
PesynpTarel MopdomMeTpun ciosi GoTOPELEnTOPOB BO
BCCX OKCICPUMCHTAJIBHBIX TIpyNIax HE BbIABUIIN
CTaTUCTHYCCKU 3HAaYNMBIX OTHPI‘II/Iﬁ, 4qTo
MOJTBEPKIAET  COXpaHeHWe  (YHKIMOHAIBHOU
aKTUBHOCTH  (poTOpenentopoB B OTIMYHE  OT
BBIPQKEHHOH JAWCOYHKLUMH KJIETOK BHYTPEHHEIO
SIIEPHOTO CJIOSl CETYATKU M3-3a YXYIIEHUsS TPOPHUKH
HEUPOHOB Ipu HapyUICHUAX peTHUHAIBHOU
OUPKYJSIIAA B pe3yibTare (GOpPMUPOBAHUS HIIEMHU
(tabm. 2).

Tabnuya 2
MopdomeTpryeckne U3MeHeHHs B ceTyaTke Yepe3 72 yaca penepdysun (M+m; n=10)
Table 2
Morphometric changes in the retina after 72 hours of reperfusion
(M+m; n=10)
Ne KCIEDHMEHTATBHBIE IHYIIIEL TonmuHa BHYTPEHHETO AIEPHOTO TonmuHa cnos
T P pynt CJ1051, MKM (hoTopernenTopoB, MKM
1. WHaTaKkTHEIE 23,8+1,07 38,1+£1,2
2. Wmemus ceTyaTku 20,3+0,8* 36,9+0,9
3. HiremMust ceTYaTKy + JUCTAHTHOE MIIEMHUYECKOE 21,720.4% 37.840.8
MPEKOHTNIIMOHUPOBAHNE
4, Wiemust cetuyaTku + HUKopauui, 0,6 Mr/kr 22,9+0,5Y 37,8+0,9
5. Wiemus ceTyaTku + riaMOEHKIaMKI, 5 MI/KT 20,5+0,4* 37,1+0,8
+
6. Wiemust ceT4aTKy + JUCTaHTHOE UIIEMUYECKOe 20.640,6* 36,9408
MIPEKOHIMIMOHUPOBaHNE + MIHOCHKIAMUA, 5 MI/KT
+ +
7. Wemust cetyaTku + HUKOpauaui, 0,6 Mr/kr 20,5:0,4% 37.240.7
rMOEHKIIAMU, 5 MI/KTD

[Mpumeuanue: * — p<0,05 B cpaBHEHHUH C TPYIION HHTAKTHBIX )KUBOTHBIX; y — p<0,05 B cpaBHEHUH C TPYMIIONR KOHTPOJIS
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3akiioueHue:

Takum  o0pa3oM, TONMyYeHHBIE  PE3yIbTaThI
CBUACTENBCTBYIOT O HAJIMYAH aHTUUILEMHYECKUX
CBOWCTB JUII, (hapMaKoIOTHIECKOro
MPEKOHANIMOHNPOBAHUST HUKOpaHawioM B go3e 0,6
MI/KI MaccChl Teja YXMBOTHOIO B YCIOBHUSIX MOJEIH
UILIEMUH-penepy3un CEeTYaTKH KpBbIC,
3aKJIFOYAIOIIUXCS] B JOCTOBEPHOM YBEIMYEHUM YPOBHS
MHUKPOLMPKYJISILIMA ~ ONBITHBIX ~ JKUBOTHBIX  IIO
CPaBHEHHIO C TIPYNIOH KOHTPOJS, YIy4IIEHUH
THCTOJIOTMUYECKON KapTHHBI CJIOEB CETYATKH, a TAKKE B
COXpaHeHMHM  MoOp(OMETpHYecKHX  IOKa3aTenei,
JOCTOBEPHO HE OTIIMYAIOLIMXCS OT 3HAYEHUH B IpyIIe
WHTaKTHBIX JKMBOTHBIX Tocie 72 4. perepdy3un.
Beenenue ITIMOCHKIIaMUIA NPeIOTBPAILAIIO
KOPPEKLHMIO HIIEMUYECKUX MOBPEKACHUI CEeTYATKH 3a
cueT Osokamsl AT®-3aBHCHMBIX KaJMEBBIX KaHAJIOB,
YTO TOBOPUT O NPEKOHAWIMOHHUPYIOLIEM NEeHCTBHU
HUKOpaHauia B no3e 0,6 MI/KT Ha MOJENH WIIEMHH-
periepdy3nu CeTIaTKH.
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AHHOTAUA

B 0030pe mpoaHann3upoBaHbl U COMOCTABIEHbI OCHOBHBIE MaTepuaibl MeXIyHapOJHOIO areHTCTBa
[0 M3YYEHHIO paka (pak Ha 5 KOHTWHEHTAaX) M CTaTUCTUYECKHE IOKa3aTelH, XapaKTepH3YIOIINe
COCTOSTHHE OHKOJIOTHYecKO# 3aboneBaeMoct B Poccutickoit denepatinm, KOTOpbIE CBUIIETENHCTBYIOT
0 HEYKIOHHOM pocTe 3a00JeBaeMOCTH 3JI0Ka4eCTBEHHBIMH HOBooOpazoBanmsmu (3HO) kax
MY’KCKOT0, TaK U KEHCKOro HaceneHus: Poccuu. BbissBIeHbI H3MEHEHHMS TEHICHIIMI 3a00IeBaeMOCTH
3HO 1o oTnensHBIM JIOKaIU3aHsIM, HaOM0AaeMble Ha MPOTSHKEHUH TTOCTIeTHUX JECSITUIIETHH Kak B
Poccun, Tak ® mpakTHYecKM BO BceX crpaHax wupa. OrmpeneneHsl HauOonee BasKHbBIC
" NICPCIICKTUBHBIC HaIpaBJICHUA pa3BUTHA OHKOJIOTHYECKOI HayKn u MIPaKTU4YCCKOro
3paBOOXPAHEHUS] TI0 CHIDKEHHIO CMEPTHOCTH HaceneHus: Poccum OT  3710Ka4eCTBEHHBIX
HOBOOOPa30BaHMH U MMOBBIICHUIO KAUYECTBA )KU3HU OHKOJIOTMYECKUX OOJIBHBIX.

KiroueBble ci10Ba: 370Ka4eCTBEHHbIE HOBOOOPA30BAaHUS, OHKOJOIMYEcKas 3a00JeBaeMOCTh,
Poccuiickas denepanusi, CKpUHUHT.

Golivets T.P.! ANALYSIS OF WORLD AND RUSSIAN TRENDS IN CANCER INCIDENCE
Kovalenko B.S.2 IN THE TWENTY-FIRST CENTURY
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ABSTRACT
The review analyses and compares the main materials of the International Agency for Research
on Cancer (cancer on 5 continents) and statistic indicators characterizing the state of cancer
incidence in the Russian Federation, that showed a steady increase of the incidence of malignant
neoplasms (MN) both in male and female population of Russia.
The authors have identified some changing trends in the incidence of MN of individual locations
observed over the last decades both in Russia and almost in all countries of the world.
The study reveals the most important and perspective directions of development of oncological
science and practice to reduce the Russia's population mortality from malignant neoplasms and
improve the quality of life of cancer patients.
Key words: malignant neoplasms; cancer incidence; the Russian Federation; screening

3nokayecTBeHHbIe  HOBoOOpasoBaHus (3HO) COLMAJbHON IKM3HM oOO0ImecTBa. OTa mpodsema
SBISIFOTCS  TIIOOALHON TIPOOJIEMON COBPEMEHHOCTH 3aTparviBaeT ~ WHTEPEChl  BCETO  4YeJOBEYECTBA,
HE TOJBKO B MEIUIMHE W OHOJOTMH, HO W B MpokuBaromiero Ha 3eMHOM miape. [lo JaHHBIM
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MeXIyHapoJHOTO areHTCTBa IO H3YYCHHUIO paka
(MAWP), exerogHo B MUpPE PETUCTPUPYETCS OoJiee
12 MIH. HOBBIX CIIlydaeB paka W OKOJO 6,2 MIH
cMepTeit ot Hero. Exkeromnbrii Temm npupocta 3HO
cocTapisieT mnpuMmepHO 2%, UYTO TpPEBHIMIAET Ha
0,3-0,5% pocT urcneHHOCTH HaceneHus Mupa [18].

Heyremmrenen mporao3 skcmeproB BO3:
OHKOJIOTHYECKasi 3a00JeBaeMOCTh BO BCEM MHpE
Bo3pacter k 2050 1. mo 24 wMiH ciydaeB, a
CMEPTHOCTH A0 16 MITH. €XeroHo PeruCTpUPYEeMBIX
ciyuaeB [23]. CornacHo pacueram MAUP (2005 r.),
B EBpome exeromHo cruemyer oxunars 2,9 MIH
HOBBIX ciTydaeB 3aboseBaHus paxoMm (54% — cpenm
MyxkunH, 46% — cpeam >keHmwmH) W 1,7 MIH
CMEPTENBHBIX choydaeB oT paka (56% wu 44%,
cooTBeTcTBeHHO) [16]. Ilpu 3TOM cremyer 3aMeTUTh,
4yT0 TI0 MaHHbpM MH]popmanmonnoro 6romierens BO3
Ne 297 (despanp 2015 r.) B 2012 r. HabmOAAaNOCH
8,2 MJIH. ciydaeB cMepTu oT paka [10].

Ilo cooOmeHusIM POCCHICKUX OSKCIEPTOB, C
Hauana 90-x romoB mpomuioro croietus B Poccum
©KEroJHO0 PErHCTPUPYIOT Oosee 450 ThIC. HOBBIX
crydaeB 3HO pasznmusbix nokammsammii 1 Oonee 80
TBIC. JIFOJIEH €XKEroHO0 YMHpAeT OT THX 3a00JIeBaHUI
[14]. [Tpuyem 3amMedeHO, YTO TAKOW MOCTOSHHBINA POCT
abcomrotHoro umcnma 3abomepmmx  3HO  mronmei
HaOmoaeTcss Ha (OHEe CHMKEHHS B TIOCIIEAHUE TOJBI
o01eit yncienHocty HaceaeHus [13].

Tak, MO JaHHBIM OQUIMATBLHOW POCCHICKON
cTaTUCTUKH, 3a nepuox ¢ 1981 mo 2005 rr.
3abosieBaemocth 3HO MysxuuH Beipocia ¢ 237,5 o
334,5, a xenmuH — ¢ 230,6 mo 325,2 cmydaeB, Ha
100 TbIC. HaceneHUs COOTBETCTBYIOLLErO IOJa, a
€XKETONHBIA TEMI  IPHUPOCTA  OHKOJIOTHYECKUX
3a00JeBaHUi PUOIU3HUIICS K MEPOBBIM MTOKA3aTEeNsIM
u cocrasma 1,5-1,6% [3, 5, 9]. K 2014 r. «rpyOsbrii»
MoKa3aTeslb  3a00JIeBa€MOCTH  3JI0KaYeCTBEHHBIMH
HOBoOOpazoBanusimMu Ha 100 Thic. Hacenmenus Poccun
coctaBui 388,9, uto Ha 4,1% Boie ypoBHs 2013 .
u Ha 18,6% Beimie yposus 2004 r. [10].

Kak  cBUEETENBCTBYIOT  JTaHHBIE  MHPOBOI
JUTEpaTyphl, Ha BCEX KOHTHHEHTaX IUIAHETHI
3aboneBaemoctb 3HO, kak npaBuito, y My>K4nH BBILIE,
YyeM Yy OJKEHIUMH. PacueTHble s 4YenoBeYECKOH
NOMYJSIMKA ~ JIAaHHBIE O  TIOXKU3HEHHOM  YHCIIe
3a00JICBaHUI 10 JUIMPYIOIIMM 13 JIOKaIM3aLusam
3HO, B3ateie u3 20 €BpONEHCKUX PETHCTPOB,
CBUJIETENILCTBYIOT, YTO JIJISI M3YYEHHBIX €BPOMEHCKHIX
PETHCTPOB IMOXKM3HEHHOE (BO3pACT JKHU3HH KOTOPTHI
0-85 set) yucio 3a0o0neBaHUi COCTABISAET OKOJIO 55%
TSt My>KaiH 1 45% Jutst xeHnuH [ 18].

Crnenyer 3aMeTHTh, 4TO B Poccuu, Tak ke Kak u
B TPYTHX CTpaHax MUpa, MTOKa3aTeNu
3aboneBaeMocTH U exerogHoro mpupocta 3HO y

MY)KYMH Ha MPOTSDKEHHH MHOTHX JIeT OBUIM BBILIE,
yeMm y xeHmuH. OgHako, yxe B 2000 r. HECMOTpH,
9TO0  «TpyOBI»  TOKa3aTrenb  3a00JeBaeMOCTH
Mykckoro Hacenenus Poccum coctaBmsn 317.5, a
xeHckoro  301,4 ciaywaee nHa 100  TBIC.
COOTBETCTBYIOIIETO Toja [4], moKa3aTeny MpuUpocTa
3aboneBaemoctd 3HO x mpegpiaymemy 1999 r.
coctaBuin: 1,7% B My>KCKOH KOTOpTeE, a B AKEHCKON —
2,6% (Mo  cTaHAApTHU30BAHHOMY  ITOKA3aTEINIo
3200J1€BaeMOCTH, COOTBeTCTBeHHO, 0,4% 1 1,4%).

K 2005 r. oukonornueckas 3abo0JeBaeMOCTb
MY>XCKOTO  HacelleHuss  Poccum — mo-mipesxHemy
ocTaBajliaCh  BBIIE, YeM Yy OKEHImHWH (IO
CTaHIaPTU30BAaHHOMY TMOKazarenro 265,6 u 1927
ciydas Ha 100 TBIC. COOTBETCTBEHHO), OJIHAKO
pupocT 3aboneBaemoctd 3HO B KOTOpTE JKEHIIWH 110
cpaBHeHHIo ¢ 2000 r. oka3asics MouYTH B 2 pa3a BILIE,
yeM y myxuuH [5, 12]. Takum obpazom, B 2014 1.
Cpeau TAIMeHTOB C  BIEPBBIE  BBHISBICHHBIMH
ciryvasimu 3HO, 45,8% cocTaBuiam MyXYHHBI H
54,2% sxenumnsl [10].

B menoM, mpuBenecHHble B  O(QUIMATBHBIX
HACTOYHUKAX JIAHHBIE POCCHUHCKONW OHKOJIOTMYECKOU
CTATUCTHKH, CQOPMHUPOBAaHHBIE Ha  MaTepuaiax
€XKEroIHON MEAUIIMHCKON OTYETHOCTH, Ha TPOTSHKEHUN
umTensHoro nepuona HadmomeHws (1981-2014 1r.)
CBHUJICTEILCTBYIOT 0 HEYKIIOHHOM pocrte
3aboneBaeMoct 3HO kak My»KCKOTO, TaK U KEHCKOTO
nacenenus Poccun [3-7, 10].

U3BectHo, 4uro pacnpoctpaHeHHOocTs 3HO
CpeIu B3pOCIIOro HaceJIeHHs HANpsIMYyI0 CBSi3aHa C
BO3pacToM. B marepuanax poCCHMCKONW CTaTUCTUKU
rmokazano, 4yto Hawmbospmee uyucio 3HO (63,4%
CIy4aeB B MYXKCKOW momymsuuu u 59,7% — B
JKEHCKOI) TMarHOCTUPYIOTCSI B BO3PACTHBIX TPYIIIax
60 ner u crapme (B.U. Yunccos, 2010) [6, 7]. Hannbie
3apyOeXHOH CTATUCTHKH TaKXe CBUACTEIbCTBYIOT,
YTO pacCIpOCTPAaHEHHOCTh BCEX HOBOOOpa3oOBaHHU B
S9TOM BO3pacTe IMPEBBIIIAET COOTBETCTBYIOIIHIA
MoKasaTelnb y Jroaeil monoxe 40 net: npuueM, B 16,5
pasay MyX4uH 1 B 6,7 pa3a y xxenmuH [20, 23].

Henb3s He 3aMeTUTb, UTO Pa3NIWUMsl B BO3PACTHOU
CTPYKType 3a00JeBaMOCTH MYKCKOTO M IKEHCKOTO
HACEJIEHHUs OTYETJIMBO MPOSBIIOTCS TOJBKO mocie 30
ner. Hanpumep, B Poccrm (B.MU. Ymccos, 2010 r.),
yIenbHBI Bec skeHIH, OonbHbIXx 3HO, B Bo3pacte
30-49 gner 3HaumtenbHO Bhime (15,2%), dem
3a00JIeBIIMX MYKYMH 3TOoro Bospacta (9,9%). B To
Bpems kak fonsa aereit (0-14 ner) cpenu 3a0omeBmmx
MAlMEeHTOB  MYKCKOTO M KEHCKOIO  I0ja
pactmpenenseTcs oyt nopoBHy U cocrasisier 0,6% u
0,4% cootBeTcTBEeHHO [6].

HyxXHO Takke OTMETHTb, YTO AWHAMHKA DPOCTa
OHKOJIOTHYECKOH  3a00JIeBaeMOCTH B Pa3IMUHBIX
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BO3PACTHBIX IpyINax HaceneHus Poccun Takke BecbMa
HeogHopomHa. Tak, 3a gecsatwieTHuii mepuom (1998-
2008 T1T.), «rpyOBIil» TOKa3aTelb 3a00IEBAEMOCTH
MY>KCKOTO HaceneHus: B Bo3pacte 0-29 mer BbIpoc Ha
7,0%, >xeHckoro — Ha 16,1%, a B BO3pacTHOI rpymie
30-59 mer — Ha 16,7% u 24,6% coorBeTcTBeHHO. B
cTapiueil Bo3pacTHol rpymie (cBbime 60 JeT) npupocT
«rpyOoro» Mmokazaressi 3a 3TOT MEPHOJ Yy MYKUHH
cocraBun 15,2%, y xenomwH — 19,3%. AGcomoTtHOE
yucio MyxuuH, 00pHbIX 3HO, 3a yKa3aHHbIA epHoL
yBenmuumioch Ha 3,1%, a sxeHmuH — Ha 9,6% [6].

CoBepIIeHHO OYeBHIHO, YTO MPAKTUYECKHA BO
BCEX M3YYEHHBIX momymanusx [6, 7, 20, 23] cpemn
v, crapme 60 seT dame OONEIT MY)KUYHHBL
Onmnako MIPUPOCT 3200JICBACMOCTH 3HO,
MPaKTHIECKH BO BCEX BO3PACTHBIX TpyNNax, B
MOCNEAHNE  TOAbl  mpeoOnamgaeT B JKEHCKOH
ImomnyJsinuu. Takas TEHACHIIUA OTYAaCTU MOKET 6I>ITI)
00BsICHIMA OJTHOBPEMEHHO Ha0JIr01aeMoii aHOMAITEHO
BBICOKOM CMEPTHOCTBIO MYXYHH TPYIOCIIOCOOHOTO
BO3pacTa OT HEOHKOJIOIMYECKUX 3a00yieBaHuii [2].

[To omyOiAMKOBaHHBIM MaTepuUanaM MHPOBOU
CTAaTHCTUKH YK€ K KOHIy TPOIIIOTO BEKa B
6OJH)H_II/IHCTBG Pa3BUTBIX CTpaH OTMCYACTCA POCT
OHKOJIOTHYECKOW 3a00JIeBaEMOCTH JIETCH B BO3PACTe
0-14 gner. Tak, mo pmaHHBIM AMEPHUKAHCKOTO
OHKOJIOTHYECKOTO OOIIECTBa, €KErOJHBIH MPUPOCT
OHKOJIOTHYECKOH 3a00J1eBaeMOCTH Cpelu JieTel B
CHIA 3a nepuon 1975-2002 rr. coCTaBIsII B CPEAHEM
0,6% [22].

B cBorwo ouepenp, IO JaHHBIM €BPOIEHCKOM
NudpopManioHHOW  CHUCTEMBI  3J10KAQ4eCTBEHHBIX
HoBoOOpazoBanuit (ACCIS), npuOian3uTens-HO B 3TO
xe Bpems (1970-1999 rr.) poct  oOmei
3a0oneBaeMocTH Jetreil B EBpome cocTaBisi B
cpenHeM 1% B rog. Ognako Mexay 80-mu u 90-mu
roJlaMH MpOoILIoro cronerus B EBpore OblT oTMeueH
0oJjiee BBICOKHMI NPUPOCT JETCKOHM 3a00J1eBaeMOCTH,
coctasuBiuii 1,3% [19].

B  Poccum B 1990-2005 rr.  ©Obwio
3aperucTprupoBano 45387 ciydaeB 3JI0Ka4eCTBEHHBIX
omyxoJielt cpemu nmeredt momoxke 15 mer. 3a aToT
nepuox  «rpyOblid» TOKazaTenb 3a00JIeBaeMOCTH
nereit 3HO 3maumTeNnbHO BO3poc: ¢ 96 cimydaeB Ha
1 muH netckoro HaceneHus B 1990-1995 rr. no 113 B
2000-2005 rr., co CpeaHEro0BbIM TEMIIOM TPUPOCTa
1,6% [5, 8].

HaI/I6OHee 3HAYNUTCIbHBIC U3MCHCHUA
3a00J1eBaEMOCTH TIPOU3OIILTH B BO3pacTHOM rpyte -
4 ropa: oOmas 3a00JIeBa€MOCTH B 3TOM BO3pacTe
YBEJIMYHMBAJach €XKEroAHo B cpeaneM Ha 2,8%. Ilpu
9TOM, €XKETrOJHBIH TPUPOCT 3a00JIEBAEMOCTH OCTPHIM
JIEWKO30M B STOM BO3pPAcTHOM TPYIIE COCTaBHI B

cpenueM 4,9%, onyxonsmu HHC — 4,3%, omyxonsimu
meuenn — 6,3% [15].

I[lo mammerv MHHOHM (2010 1.), cymmapHBIit
MPUPOCT OHKOJIOTHYECKOH 3a0o0ieBaeMOCTH AeTed 3a
1998-2008 rr. mo «rpy0OMy» IMOKa3aTeII0 COCTABUI
17,0%. MakcuManbHBle — 3HAYCHUS  «TPyOOro»
nokaszartensi 3adukcupoBanbl B Bo3zpacte 0-4 rompa: y
MaJTbuuKoB — 16,5, y neBouek — 13,9 (B 1998 1. — 14,1 u
12,5 cootBeTcTBeHHO). TakuM 00pazoMm, prck 3a00JIeTh
37I0KAYECTBEHHBIMH  HOBOOOPA30BaHUSIMH  CpEId
JETCKOTO  HACeNIeHWsl  yBENMYWICA 33  [epHoJ
1998-2008 rr. ¢ 0,16 10 0,18% [6].

XapakTepHO, 4YTO, HECMOTpS Ha BpEMEHHEIE
pasmuuust B guHamuke pocta 3HO, coorHomeHne
YKCNa BIEPBBIC BBUIBJICHHBIX CIYY4acB y MYXYMH U
JKSHIIIMH KaK Ha TSITH KOHTHHEeHTax, Tak U B Poccun Ha
NPOTSHKEHUU JJIMTEIBHOTO TIEPUO/Ia BPEMEHH OCTaeTCsl
B openenax 1:1, 1,1:1[18].

OpmHako, Kak YK€ YIOMHHAIOCh, B Ppa3HBIX
BO3PACTHBIX TPYIIAX COOTHOIIEHUs TOKa3areneit
3a00J7IeBAEMOCTH MYIKCKOTO M JKEHCKOTO HAaceJIeHHs
CYILIECTBEHHO pa3nuyaroTcs: Majapuuku (0-14 ner), kak
mpaBuno, B 1,2 paza Oonetor dyamie meBodek. B
CIEIYIOIIMX BO3PACTHBIX TPYMNax COOTHOLICHHE
3a0071eBaEMOCTH MO TONMy (M : 3K) pacrpenemnsercs
criemytonmmM oopazom: B 15-29 ner — 0,7; 30-39 mer —
0,5; 40-49 ner — 0,7; 50-59 ner — 1,2; 60-69 ner — 1,7;
70-79 ner — 1,9; 80 net u crapuie — 2,1 [6].

PaccmarpuBass  3aboneBaemocts 3HO  Ha
Pa3IUYHBIX TEPPUTOPHUSIX, HYKHO OTMETHUTh, 4YTO
«rpyObIe» TMOKazaTenn 3a00JIeBAEMOCTH CYMMAapHO
Bcex 3HO kak y MyX4WH, TaKk M SKCHIIUH
KOJIEOIFOTCSI B AOCTATOYHO MIMPOKHX mpenenax. Ho,
TEM HE MEHee, OHHM MOCTOSIHHO HAXOMSTCS B pamKax
onpeneneHasix rpanHul] (300-600 cmydaes na 100
TBIC. HACEJICHUS COOTBETCTBYIOMIETO 110J1a) [18].

Takue koneOaHusi 3a00JIEBAEMOCTH CBSI3aHBI, B
OCHOBHOM, C HEOJIHOPOJIHOCTHIO HACEIEeHUs Ha TOW
WM UHOUM Tepputopuu. UTOOBI MCKIIOUYHUTH BIUSHHUE
9TOro (hakTopa W TPHBECTH JaHHBIE K CPaBHUMBIM
pe3ynbrataM, BBIPA0OTaHBl MEXKAYHAPOAHBIA U
€BPOIEHCKUH  CTaHIApPTU30BaHHBIC  IOKa3aTeNH
HapOJIOHACEIICHHS, KOTOpEBIC 3HAYHUTEIHEHO
COKpAaIaloT KoyiebaHusi ypoBHS 3a00JIeBa€MOCTH 10
pPa3IUYHBIM TEPPUTOPHAM M  TO3BOJIIIOT  OoJjee
00BEKTUBHO MIPOBOJIMTH CPABHUTEILHBIN aHAIIN3.

YcTaHOBIIEHO, UTO MOKA3aTeny 3a00JIeBaeMOCTH
3HO naxe Ha pa3lIUYHBIX KOHTUHEHTAaX 1OCTATOYHO

Omu3ku.  Pasnmumume  Mexay — MaKCHMaJIbHBIMHU
(I'epmannsa — 385,3) u munumansHbiMu (Poccus,
Cankrt-TlerepOypr - 275,0) 3HAUYCHUSIMU

CTaHIApTH30BAaHHBIX IIOKa3aTelell CcocTaBiIsieT Yy
MyXuiH OK0oo 40%. VY KeHIIUH pa3iudne MexIy
MakcumanbHbiMH (CILIA — 311,0) 1 MUHUMaIbHBIMA
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(Ucnmanms — 180,6) 3nHauenuwsimu — 72%. Ilo
«TpyOBIM» TIOKA3aTeNsIM 3TH Pa3NUdds COCTABIISIOT
y MyxuuH — 112,3%, y sxenmmH — 72,1%.

Baxno 3aMETHUT, 4TO COOTHOILICHUE
3a00JIeBaMOCTH MYKUWH U OKCHIIMH, XOTS |
3aBUCHT OT TEPPUTOPUH MTPOKUBAHUSA, HO TIO TPYOBIM
MOKA3aTeJISIM 3TU PA3JIn4Ks HE OYCHb 3HAYUTEIBHEIL.
I'maBHOE, 0 YeM CBHJCTCILCTBYIOT  JaHHBIC
JUTEPaTypPhl, TO HEYKIOHHBIN POCT 3a00JI€BaEMOCTH
3HO He3aBHCHMO OT TOTO, KakuM 00Opa3oM OHH
PAaCCUYHTHIBAIIUCH.

Kpome Toro, BakHBIM, Ha Haml B3TJI,
HAONIOJICHNEM SIBIIIETCS W3MEHEHHe TEeHISHITHHA
3aboneBaemoct 3HO 1m0 OTAEIbHBIM JTOKATH3ALIHSIM,
KOTOpOE TIPOCIICKUBACTCS TPAKTHUYECKH BO BCEX
CTpaHax MHpa Ha TPOTHKEHUH  TIOCIECAHUX
necstwietnit.  CorjlacHo  0OOOIICHHBIM — TaHHBIM
MUPOBOH CTATHCTHKH, 32 TIOCIICAHUE TOJTbI IPOU30IIICI
CYIIECTBEHHBIII  POCT  3a00JIEBAaEMOCTH  PaKOM
OIUTOBUIHOM  JKENe3bl, MOYEK, MpeacTaTeabHON
JKEJIe3bl, MOYEBOTO Iy3bIPs, TENAa U IICHKU MAaTKH,
MOJIOYHOH eJe3bl, 000J0YHOH M TPSMOU KHIIKH,
COCTMHUTENFHOW TKaHW, TOJIOBHOTO MO3Ta, KOXH,
MOJKEITyTIOYHOM  KeJie3bl, JuMdaTuyeckod u
KPOBCTBOPHON TKaHW, a TaKXe OTMEYEH pOCT
MenaHoMelI [18, 23].

Ecimi 1o JaHHBIM €BpOMEWCKHX PErucTpoB
YpOBEHb 3a00JICBAEMOCTH OPraHOB JIBIXaHUSA U
MUIICBAPEHNs]  TIPUMEPHO  OJMHAKOB, TO paK
MPOCTaThl B TIOCIEIHHE TOIbl «KOHKYPHUPYET» C
3a00JieBaeMOCThIO pakoM Koxu. [18]. Hampumep, B
CHIA ¢ 1995 r. pak mpencraTteiabHOM >KeIe3bl Y
My>XuuH cTtapiie 50 jeT Beiea Ha 1-e MecTo cpenu
BCEX 3JI0KAYECTBEHHBIX OITyXOJIEH.

B 10 e Bpemsi, Kak CBHJICTEIILCTBYIOT JIaHHBIC
3apyOeXHON JINTepaTyphl, B CTpaHaxX 3amaja 4Yucio
CIIy4aeB paka >KelyAKa COKPaTHIIOCh, 1O KpaiiHei
Mepe, 3a 40 metr — B yeTsipe pasa [17, 21]. HyxHo
3aMETUTh, YTO Takas TEHJCHIUS MO 3a00JIeBaEMOCTH
pakoMm okemynka HaOJromaeTcs Ha BCeX IATH
KOHTHHEHTaX JI0 HACTOSAIIETO BpeMeHu [23].

B Poccum oTMedeHO CHIDKEHHE 3a00JI€BAGMOCTH
paxoM ry0bl, JKenyIKa, HIIeBOIa, TOPTaHH, IEYCHH, C
1994 r. HaMmeTWiach TEHAEHIMS K CHHKECHHUIO
3a00JIeBAEMOCTH PaKOM JIETKOTO, B TO BpeMs Kak
yacToTa paka MOJIOYHOM  JKeJe3bl  €XKErOJHO
MPOJOJDKAST pacTH. Pak mpeacTaTeNbHOM Kelesbl B
o0Imell CTPYKType POCCHICKON OHKOJIOTHICCKOM
3a00JIeBa€MOCTH B HACTOSIIEE BpEMsl BBIIIET Ha 4-¢
MmecTo [12].

Ha xonerr 2008 r. (B.J. Ywuccos, 2010) nepsrie
MecTa B CTPYKType 3a00J1eBaEMOCTH
3JI0KAYECTBEHHBIMA HOBOOOPA30BAHUSAMU MY>KCKOTO
HaceneHuss Poccwm  pacmpelienieHbl  CIICAYHOIIUM

00pa3oM: OITyXOJI Tpaxeu, OPOHXOB, Jierkoro (20,4%),
xemyaka (10 0%), koxu (9,6%), memanoma (10,8%),
pak mpencratenpHON Keme3sl (9,7%), o0omouHON
kumkd  (5,7%).  3HauuTeneH — yIENBHBIA  BEC
37I0KaYeCTBEHHBIX HOBOOOPa30BaHHMK NPSIMOW KHILKH,
peKTocurMouaHOTO coemuHeHns W aHyca (5,2%),
mumbarndeckoid ¥ KpoBeTBopHO# Tkanu  (5,1%),
moueBoro  my3bipst  (4,5%), mouek  (4,3%),
nojpkerryqouHon kenessl  (3,1%), ropramm (2,8%).
JloBoibHO (Joi18113% ) TpyIITy (hopmupyroT
3JI0KaYeCTBEHHBIE OIyXOJIM OPraHoB MOYETOJIOBOH
cuctembl, cocraBmia 18,5% B crpykrype 3HO vy
MyX4YUH [6]. 3IOKadecTBEHHBIE OITYyXOIU MOJIOYHOM
xkenesbl (20,0%) SBISIOTCSA Bemylield OHKOJIOTHYECKON
MATOJIOTHEH Y YKEHCKOTO HaceNeHUs, Jaliee CIEAyIOT
HOBOOOpazoBanus koxu (13,6%,) memanomsr (15,5%),
tena wmatku (7,2%), obomouHoit kumku (7,2%),
xenyaka (6,8%), meiiku marku (5,3%), SHYHUKOB
(4,9%), MPSIMOi KHIIIKH, PEKTOCUTMOHIHOTO
coenmuHeHus, anyca (4,7%), mumdarmyeckoir wu
KpoBeTBOpHOH TKaHu (4,6%), Tpaxew, OpOHXOB,
nerkoro  (3,9%). Takum oOpa3oM, HaUOOJBINUIA
YIENbHBIA BEC B CTPYKTypE OHKOJOTMUYECKOU 3a-
00NICBACMOCTH  JKCHILMH HWMEIOT  3JI0KaueCTBEHHBIC
HOBOOOPA30BaHUSI OPraHOB PENPOIYKTUBHOW CHCTEMBI
(37,3%), mpu 3TOM OITyXOJH IOJIOBBIX OPTraHOB CO-
CTaBJISIIOT 17,3% BCEX 3JI0KaYECTBEHHBIX
HOBOOOPa30BaHHWH Yy >KeHIIMH [65]. YienmbHbI Bec
37I0KAYECTBEHHBIX HOBOOOPa30BaHUIA OpraHoB
MUIIEBapeHus Y skeHIH (24,5%) HIke aHATIOTHIHOTO
nokazarens y wmyxuuH (31,5%). Kaxmas tperps
37I0KaYeCTBEHHAsl ~ OMyXOJlb, JHArHOCTUpyeMas Y
My)urH (24,3%), ToKanu3yercs B OpraHax JbIXaHus, B
TO BpeMsI KaK Yy KEHIIMH JIOJS 9TUX OIyXOJIed TouTH B

6 paz mmwke (4,3%).
Crnemyer 3aMeruTh, 4YTO, HE CMOTps Ha
HaOJTIOTaeMBbIit pocr, CTPYKTypa JICTCKO

OHKOJIOTHYECKOH 3a00JIeBaeMOCTH TpeJCTaBJieHa, Kak
IIPaBUIIO, BCETO 7-8 IJIOKATHM3AIMAMY, JHIUPYIOIMMHU
cpenu KOTOPBIX SIBJISIOTCS 3a00meBaHUs
TMQaTHIECKOH 1 KPOBETBOPHOW TKAHH.

Tak, mo mamaeiM W.B. bormapes B 2002 T., B
CTPYKTYpeE 3a00JIEBAEMOCTH POCCHHCKUX JIETEH, IIepBOe
MeCTO 3aHmMalT TemoOiactossl  (52,8%), mamee
crenytor onyxomu ITHC (13,2%), mnouek (7,6%),
koctert (5,8%) u msrkux Taned (4,1%). Haunbonee
4acTo cpend TreMo0JacTO30B BCTPEYAIOTCS OCTPBIN
mumMbosieiikos (36,2%), muMdo- U PEeTHUKYIOCAPKOMBI
(24,7%), mumdorpanynemaros (16,4%) wu apyrue
octpble neiiko3bl (16,4%). Manbunku 3a00seBaroT
yare, yeM neBouky, 3HO neuenu (B 1,9 paza) u riioTku
(B 2,3 pa3za). Pak muroBraHOM *emne3bl mopaxaer B 1,8
pa3a yaiie neBoyex [1].

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series



HAYYHBIU
PE3YJIGTAT

RESEARCH RESULT_

Golivets T.P., Kovalenko B.S., Analysis of world and russian trends in cancer incidence
in the twenty-first century // Cemesoli scypHaa «HayuHuwlill pesysbmamy. 83

Cepus «Meduyuna u papmayusi». - T.1, Ne4(6), 2015.

B 2008 r. mo nanneiM B.M. UnccoBa u coasT., B
CTPYKType OHKOJIOTHYECKO 3ab0IeBaeMOCTH
nerckoro HaceneHust Poccun (0-14 net) ynmenpHBIH
Bec remMo0Omacto3oB coctaBwi 42,4%, a Ha J0IIIO
COJIMHBIX OMyXoJel npuxomurcs 57,6% ciydaes [6].
Ilo manwem B.I'. Tlomskoma, y mereit (0-14 mer) 3a
nepuog  1998-2008 rT. HaOMIOIACTCS CTATUCTUYECKU
3HAYUMBIN MTPUPOCT OHKOJIOTUICCKON 3a001eBaCMOCTH
CIICIYFOIIMX COJIMIHBIX JIOKanu3aiuii: nouku (77,7%),
COEIMHUTENTFHON M APYrHX Mrkux TKaHed (53,5%),
TOJIOBHOTO MO3ra, APYTMX M HE YTOUYHCHHBIX OTJ/ICIOB
HepBHO#T cuctemsl (12,7%) [15].

IIpu 3TOM CTPYKTYypa CONIMIHBIX OMYXOJEH TaKkKe
CYIIECTBEHHO He wu3MeHmIach. Cpeau CONMIHBIX
oryxoJen Hanbonee 4acTo BBISIBJISICMBIMHU
nokamu3auusmu 'y aereidl seisitoress 3HO romoBHoro
MO3ra H JpPYTrMX OTIEJIOB HEPBHOM CHCTEMBI,
yAETbHBIA BeC KOTOphIX cocTaBuwia 17,9% Bcex
3JI0KQYECTBEHHBIX ~ HOBooOpazoBanmii u  31,0%
comuaHblx omyxosei [6]. Bropas mo wacrore
BCTPEUAEMOCTH COJHAHAsA omyxosb y aereit — 3HO
MOYEK. YJIETbHBIA BEC 3J0KAUYECTBEHHBIX OITyXOJIEH
MOYEK y JETed POCCUHCKON MNOMyIsUUU B TOM K€
2008 r. cocraBun 8,3% Bcex 3JI0KAYECTBEHHBIX
omyxoned u 14,3% conuansix omyxoselt. Ilpuuewm,
yAETBHBIA BEC HOBOOOPA30BaHUI MOYEK B CTPYKTYpE
o0mieit 3abomeBaeMOCTH JeTel crapiieii Bo3pacTHOM
rpymnnsl (10-14 net) B 5,5 pa3 Huxe, ueM B Miajeit
BozpacTHoi rpynne (0-4 roma) — 2,5 u 13,6%,
cooTBeTcTBeHHO. Ha momro 3aboneBaHuii KOCTEH o
CyCTaBHBIX XpAmied mnpuxoautcs 5,4%  Bcex
3JIOKQYeCTBEHHBIX ~ HOBOoOOpazoBauuii u  9,4%
CONIMIHBIX OMyXOIlel, a HOBOOOPAa30BaHUS MSTKUAX
TKaHel cocTtaBwiu 5,3% Bcex HOBOOOpa3oBaHUM Yy
Jeredl. Penko BcTpeyaeMol NAaTOJIOTHEN B CTPYKType
OHKOJIOTUYECKOW 3a00JIeBA€MOCTH JIETEH SIBIIIOTCS:
pax muToBHIHON xene3bl — 1,1%; suunnkoB — 2,3%;
smaka — 0,9% BCTPEedaeMOCTH CpPEelIM BCEX CIydacB
HOBOOOpa30BaHMIA, KOTOPHIE BBISBICHBI B BO3PACTE
0-14 ner.

AHanm3upys MPUYUHBI POCTa OHKOJIOTHYECKOU
3a00JIeBAEMOCTH, PsJI  HCCIIEOBaTeIe IoJaraoT,
YTO HEYKJIOHHBIA €XErOJHBIH pPOCT abCOIOTHOTO
yhciia OOJIbHBIX C  BIEPBbIE  YCTAHOBJICHHBIM
muarHosom  3HO  MoxkeTr  ObITh  0OYCJIOBJICH
VIIydIIEHHEeM JHAarHOCTUKM M y4eTa, a TaKxKe
YBEIMYECHUEM YHCIIa JIMI[ CTapliero Bo3pacta [12,
13]. Ha wu3MeHeHwe  moOKasaTeneld  JCTCKOH
3200JIeBaEMOCTH, B CBOIO OYepeJib, MOTIIM TIOBJIHAThH
Takue aeMorpaduueckue (HaKTOphl, KaK CHIKCHUE
MIIaJICHYECKOM CMEPTHOCTH W YBEJIMYCHHE, TaKUM
o0pasom, yHucaa JIeTeH, MTOTEHIUATILHO
MPEPACIONOKCHHBIX 3a00JIETh B paHHEM BO3PacTe
KaKOH-HUOYJb OOJIEe3HBIO, BKJIIOYAS paK, a TaKKe

yBeNIW4YeHue Bo3pacta ponuteneil [15]. B 1o xe
BpeMsl JIDYT'HE WCCIICAOBATENN YTBEPXKIAIOT, YTO
YCTAHOBJICHHBIC TCHACHIIMU 3200J€BAEMOCTH HEIb3s
OOBSICHUTh TOJIBKO YJIYYIICHHEM B JIUATHOCTHKE,
KayecTBe ydeTra M TOJHOTOH CTaTHCTHUECKHX
JAHHBIX M JENAIOT AaKIEHT Ha pPOIlb OTAEIbHBIX
(akTopoB cpenbl oouTanus [11].

Kak wu3BecTHO, OJHOW W3 TJIABHBIX HPOOJIEM
COBPEMEHHOW  OHKOJIOTUH  SIBJIICTCS  TTO3J[HEE
BBIsIBIICHHE 3a0oyieBaHus. Hampumep, mo AaHHBIM
B.M. Yuccosa (2011 r.), B Poccum OGonee 50%
BriepBbIe BoIsiBIeHHBIX 3HO amarHoctupytot B 11-1V
cragu [7].

[lo mocnenHuM, OMyOIMKOBAHHBIM POCCHUHCKIM
manaeiM, B 2014 1.  26,7% 3I0Ka4eCTBEHHBIX
HOBOOOpa3oBaHW  OBUTM  UATHOCTHPOBAaHBI B
I cragum 3a6omesanus (2013 r. -25,6%), 25,3% — Bo
IT craguu (2013 r. — 25,2%), 20,6% — B III craaun
(2013 r. — 21,2%). [lons GONBHBIX C OMyXOJEBBIM
npoueccoM  [-II  craguu,  BBIABICHHBIX  IpU
NpOQHUIAKTHYECKHX OCMOTpax, CPeIu BCeX OONBHBIX
¢ yKa3aHHOM ctaaueil coctaBuina B 2014 r. 25,0% (B
2013 r. — 22,3%) [10].

BrlsiBIIeHHE OHKOJIOTHMYECKOTO TIpollecca Ha
MO3/JIHUX CTaAMsIX CKasbiBaeTcs Ha 3()(EeKTHBHOCTH
MPOBOJUMBIX  TEPANeBTUYCCKHX  MEPOIPHATHUH,
MaTepHalbHbIX 3aTpaTax Ha €ro OCYIIEeCTBIICHHE,
KayeCTBe IKM3HM OHKOJIOTMUECKHUX  MAI[MCHTOB,
MoKa3aTessiX BBDKMBAGMOCTH  (OMHOTOJMYHON U
naTuiaeTHed). HecmoTps Ha TO, 4YTO B TEUYCHHUE
mocienquux 10 JeT HaMeTWiIach IIOJIOKHUTEIbLHAS
TEHJICHIIUSI K CHW)KEHHIO MMOKa3aTeis OJHOTOJMYHON
JIETATBHOCTH, YPOBEHb CMEPTHOCTH OOJBHBIX B
TEUYEeHHE MEePBOTO0 TOoAa C MOMEHTa YCTaHOBJICHHS
JIMarHo3a Mo MOCJIEAHUM JaHHBIM cocTaBieT 24,8%
(2013 r. — 25,3%; 2008 r. — 29,9%; B 1999 1. —
36,2%) [10] .

3akioueHue
B 3aximroueHue crieyer OTMETHTD, 4TO MpoodiieMa
OHKOJIOTHYECKUX 3a001€BaHNI oCTaeTcs

MPUOPUTETHON  JUII  COBPEMEHHOTrO  OOIecTBa.
UccrenoBanuss B 00JIACTH OHKOJIOTHH OTHOCSITCS K
YHCITy HauOoJiee aKTyallbHBIX M BaKHBIX MPOOIEM
COBPEMEHHOCTH. AHAJIN3 MHPOBBIX M POCCHHUCKUX
TEHJEHIIMH 3a00JIEBAeMOCTH W CMEPTHOCTH  OT
3JI0KaY€CTBEHHBIX HOBOOOPA30BaHUI ITOKA3bIBALT, YTO
[NIAaBHBIMK  (DaKTOpaMH  CHIDKEHHSI  CMEPTHOCTH
SABJIACTCS CKpHUHUHT u PaHHEE BBISIBJICHHUC,
cBoeBpeMeHHoe U 3 dexTuBHOE nedeHne. CKPUHHUHT
SABJIACTCS CHOCO6OM JUArHoOCTUKNU JOKJIIMHUYECKOI'O
paka. Bo mHOrmx BBICOKOPA3BUTBIX CTpaHaX CO3daHbl
CHCIUATEHBIC CTPYKTYPBHI, 3aHUMAIOIIUECS
pa3paboTKoi, OpraHu3alel U IOJBEACHUEM UTOTOB
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CKPHHUHT'OBBIX UCCJIEIOBaHUH. [lokaszana
SKOHOMHYECKAsh Ie1eco00pa3HOCTh CKPUHHHTOBBIX
nporpamm. 1o marHeIM MexryHapoIHOTO ATEHTCTBa
M0 M3YYEHMIO paka BBISBJICHHWE OTHOTO Cilydas paka
MOJIOYHOM  jKele3bl TIpH  MaMMmorpaduieckoMm
CKpUHHHTE CTOHUT OKojio 2500 mommapoB, depe3 5—7
JeT  Tocie  IIMPOKOMACIITa0HOTO  BHEIpPEHHs
CKPUHHHTA €r0 CTOMMOCTB, KaK H CTOUMOCTH CaMOTO
JIeYeHHs, 3a CYeT BBIABJICHUS paka Ha paHHHUX
CTaIUAX, COKpAIaeTcs B 4 pasa.

OcHOBOH JJ1s1 pelIeHns] MOCTaBICHHBIX 3a7a4 110
CHIDKEHUIO  CMepTHOCTH  HaceneHus PD ot
3JI0KAYE€CTBEHHBIX HOBOOOPA30BaHWN W TOBBIIICHHIO
KayecTBa KU3HU OHKOJIOT'HYECKUX 6OJ'H>HI>IX
SABIACTCA  COBCPIICHCTBOBAHUE CHCTCMBI paHHCP'I
JMUATHOCTHKH, BKIFOYAs OCTHKEHHS] COBPEMEHHBIX
OMOMETULIMHCKUX HCCJICIOBaHUM, a TaKXe
BHE/IDCHUE  COBPEMEHHBIX  BBICOKOA((PEKTHBHBIX
METOJIOB JICYCHHS OHKOJIOTHYECKUX 3a00JieBaHUM,
OCHOBaHHBIX Ha TIEPCOHATM3UPOBAHHOM IOAXO/IE.

Mun3apaBcolpa3BUTHS Poccun paspaboTai
HannoHanbHyr0 ~ OHKOJIOTHUYECKYIO  IIporpammy
«Meppl 1O  COBEPUICHCTBOBAHHIO  OKa3aHHs

MEIUIIHCKOM MTOMOIIN OHKOJIOTUYECKUM OOJBHBIMY,
paccuutannyro 10 2015 roga. Ycnenrnas peaau3amus
HaunonansHoit OHKOJIOTHYECKOU MIPOrpamMMbl
JOJKHA 0a3upoBaThCA Ha pa3BuUTHH
BBICOKOP()(EKTUBHBIX ~METOJIOB  TUATHOCTHKH W
JIeYeHHUs, B OCHOBE KOTOPBIX JIKHUT TIyOOKOe
(yHIaMEeHTambHOE TIOHMMAaHUE MOJICKYJSIPHBIX U
TeHETHYECKUX OCHOB KaHIIePOTeHe3a.

OmHOil W3 aKTyalbHBIX 3aJad  POCCHICKOM
OHKOJIOTUH SIBIISIETCS pa3paboTka
AMUIEMHOJIOTUIECKUX MOJIeTIH PUCKa JIJIsl OCHOBHBIX
couuaneHo-3HauUMBIX ~ Gopm  3HO,  coznanue
KOTOPBIX BO3MOXHO Ha OCHOBE CTaHAAPTHU30BaHHBIX
AMUIAEMUOIOTHUECKUX HCCIIeAOBaHUI u
HAKOIUICHHBIX MaTEepHaliOB KaHIEP-PETUCTPOB. ITO
HEOOXOOUMO JJisl OCYLIECTBJICHHUS TPOTHO3a U
NPUHATHS PELICHUH Ha rocyJapCTBEHHOM YpPOBHE, a
TaKkke OmeHKH 3(P(HEKTUBHOCTH TPOTUBOPAKOBBIX
meponpusaruii (B.1. Yuccos, M.U. JlaBeinos, 2011).

B 2013 r. BO3 Obut onyOmukoBan — Ilman
JIedcTBU 1o Oopp0e TPOTUB  HEMH(EKIHMOHHBIX
3abonesanuit Ha 2013-2030 rr., KOTOPBIN HaNpaBieH, B
TOM 4YHClle, Ha CHWKeHMe Ha 25% ciydaes
NPEKIECBPEMEHHOI CMEPTH OT paka.

ns opranuzanuy MeponpusiTUil IPaAKTUYECKOTO
3JIPABOOXpAHEHUs] ¥ TPOTHO3UPOBAHUS CTpaTeruid
HAY4YHO-MCCIIEIOBATEIbCKOM W MHHOBAallMOHHOMN
JeSITEIIbHOCTH B O0JIACTH OHKOJIOTHH, HE yTPauylBaeT
CBOEH 3HAYMMOCTH KOMILIEKC JIUJEMUOIOTHYECKHX
MCCIIEIOBAaHUN JIECKPUNITHBHOTO M aHAIUTHYECKOTO
xapakxTepa, MOCKOJIBKY omnucartesbHas

SMHUIEMHOJIOTHS TIPOBOAUT aHAIHU3 TEPPUTOPUATEHON
¥ BPEMEHHOM pacpOCTPaHEHHOCTH 3a00JI€BaEMOCTH
W CMEpPTHOCTH, a aHAINTHUYECKas AIHAEMHOJIOTHI
3aHUMAaeTcsl  BbISIBIEHHEM  (AKTOPOB  pPHCKa
3a00JIeBaHUsl C LENbI0 MPOBEICHHUS KOHTPOJBHBIX
MEPOIPHUATHI.

B koneuyHoM wuTOre, pe3yabTaThl  TaKHX
HccliefoBaHri OyayT MCIOIB30BaHbI IPU pa3paboTkKe
U  BHEIPEHUU WHHOBAIIMOHHBIX  TEXHOJOTHH
CKpUHWHTA, paHHEW JUarHOCTUKH, JICUEHUS W
MPOoUIAKTHKH 310Ka4YeCTBEHHBIX HOBOOOpa30BaHUIA,
CO3/1aHME KOTOPBIX B OyIyIeM IUTaHupyeTcs Ha 6ase
TEXHOJIOTHUECKON IIaTHOpPMBI  OMOMEIUITMHBI  C
UCIIOJIb30BaHUEM MOJICKYJISIPHO-TEHETUIECKUX
MapkepoB. Takoil TOIXOA TO3BOJIMT OOCCIICUUTH
HambOosnee  3¢p¢EeKTHBHOE  OKa3aHHWE  ITOMOIIHN
OHKOJIOTHYECKHUM OOJIBHBIM.

Jlureparypa

1. Bonnaps, n. B. 3510KaueCTBEHHBIE
HOBOOOpa30BaHUs y JeTeil: 3a001eBaéMOCTh, CMEPTHOCTB,
mpomoinkuTenbHOCTh km3HM / WM. B. Bowmaps //
Poccuiickuii onkonormueckuil xkypnan. 2002. Ne 1.
C. 43-44.

2. [emorpaduueckmii exXerogHuK benropoackoit
obomactu. 2010: crar. c¢6. / Demep. cayxba roc.
cratuctuky, Teppurop. opran @expep. ciyxObl roc.
cTaTucTUkH 1o benrop. o6m. ; [pen. coset: O. C. TapaHoBa
u 1ip.] — benropox : bexroponacrar, 2010. 271 c.

3. 3nokauecTBeHHbIE HOBOOOpa3oBaHusi B Poccuu B
1980-1995 romax / JI. B. Pemennuk, I'. B. Tlerposa,
A. B. Tapacosa [u np.] ; moxa pex. B. U. Yuccosa [u ap.]. —
M. : PAHKO-IIpecc, 1998. 167 c.

4. 3noxadecTBeHHBIE HOBOOOpaszoBaHus B Poccum B
2000 romy: 3aboneBaeMOCTb © CMepTHOCTH / M-Bo
3apaBooxpaHeHuss P®, LleHTp wWHQOpM. TEXHONOTHHA W
SMUJIEMHOJL. MCClell. B O0J. OHKOJOTMM B cocTaBe Mock.
Haydy.-uccliel. OHKOJ. uH-Ta; nox pen. B. M. Ywccosa,
B. B. Crapusckoro, I'. B. Ilerposoii. — M. : MHUOU, 2002.
262 c.

5. 3nokauecTBeHHbIE HOBOOOpa3oBaHus B Poccum B
2005 romy: 3aboneBaeMOCTb W CMepTHOCTH / M-Bo
3apaBooxpaHenuss P®, lleHTp wHQOPM. TEXHONOTHH W
SMUJIEMHOJL. MCClell. B O0J. OHKOJIOTMM B cocTaBe MOcCK.
Hay4.-MCCIIe/l. OHKOJI. MH-Ta ; ol ped. B. M. Yuccosa, B. B.
Crapunckoro, I'. B. Ilerposoit. — M. : MHHUOU, 2007. 251 c.

6. 3nokauecTBeHHBIE HOBOOOpa3oBaHusi B Poccuu B
2008 ronmy: 3aboneBaeMOCTb M CMepTHOCTH / M-Bo
3npaBooxpaHeHus P®, Ilentp WHPOPM. TEXHOJIOTHHA H
SMHUIEMHON. HCCle. B 00J. OHKOJIOTHH B cocTaBe MOCK.
Hayd.-MCClIe[l. OHKOJI. MH-Ta ; noj pen. B. W. Uuccona, B.
B. Crapunckoro, I'. B. Ilerposoit. — M. : MHHOMU, 2010.
255 c. : umn., Ta0I.

7. 3moxauecTBeHHBIE HOBOOOpa3oBaHus B Poccum B
2009 rony: 3aboneBaeMOCTb M CMepPTHOCTH / M-Bo
3npaBooxpanenust PO, Llentp uHdopMm. TexHONOrMH U
SMHAEMHUOI. HCCIell. B 00JI. OHKOJIOTHU B cocTaBe MOCK.

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series



HAYYHBIU
PE3YJIGTAT

RESEARCH RESULT_

Golivets T.P., Kovalenko B.S., Analysis of world and russian trends in cancer incidence
in the twenty-first century // Cemesoli scypHaa «HayuHuwlill pesysbmamy. 85

Cepus «Meduyuna u papmayusi». - T.1, Ne4(6), 2015.

Hayd.- UCCIEN. OHKOJ. uH-Ta; nox pen. B. K. Uuccosa, B.
B. Crapusnckoro, I'. B. ITerpoBoii. — M. : MHUOMU, 2011.
259 c.

8. CrarucTrka 3J10Ka4eCTBEHHBIX HOBOOOPa30BaHMUIt
B Poccun u ctpanax CHI' B 2004 r. / mox pen. M. .
JaBeimoBa, E. M. Axcens // Becthuk Poccuiickoro
OHKOJIOTHYECKOro Hay4yHoro ueHtpa uMm. H. H. brnoxuna
PAMH. —2006. —T. 17, Ne 3, mpuut. 1. C. 5-132.

9. Crparerus W TaKkTHKa OHKOJIOTHYECKOH CITyKOBI
Poccun Ha coBpemenHom osrtame / B. U. Uwccos,
B. B. Crapunckuii, b. H. Kosanes [u ap.] // Poccuiickuii
oHKoyornueckuit sxypHair 2006. Ne 3. C. 4-7.

10. Cocrostune OHKOJIOTHYECKOMI IIOMOILA
Hacenenuto Poccum B 2014 romy / Kampun A.JL,
Crapunckuii B.B., Ilerposa I.B. M.: MHUOMU um. IL.A.
I'epuena, ¢mwman OI'BY «HMUPL» Munsznpasa
Poccun.: 2015. 235 c.

11. Kanmeporenes: pykoBoncteo / PAMH, Poc.
OHKOJI. Hayy. neHtp, H1UU xanueporenesa ; nox pex. 1. I
3apunze. — M. : Menununa, 2004. 574 c.

12. OHkomnorusi: y4eOHUK C KOMIAKT-JAUCKOM : JIJIs
cTyAeHTOB Mefl. By3oB / [I'. P. AGy3aposa, b. 51. Anekcees,
A. A. bepsoit] ; moxg pen. B. M. UYwuccosa, C. JL
Hapbsunooii. M. : TDOTAP-MEJIUA, 2007. 559 c.

13. OtpacneBas mporpaMmma «Pa3paboTtka
BBICOKOTCXHOJIOTUYHbIX METOOUK HpO(bI/IJ'IaKTI/IKI/I,
JVAarHOCTHKH M JICYCHUs, MOBBIMIAIOIMNX 3()(HEKTHBHOCTD
MEIMKO-COIIMAIILHON peabmiInTal ¥ KadecTBO >KU3HH
OHKOJIOTHYECKUX OOJNBHBIX» M OCHOBHBIE HWTOTH €€
BeimontHeHuss B 2001-2005 rr. / B. WU. UYwmccos, B. B.
Crapunckuii, JI. M. Anekcangposa [u ap.] // Poccuiickmii
oHKONoTHaeckuit xxypHair. 2006. Ne 4. C. 38-40.

14.0 cocrostHMN 310pOBBsS HaceleHHs Poccuiickoif
Oeneparu B 1999 roxy: TNoc. moxnman Munsnpaa PO,
PAMH.-M.: M3 P®; PAMH, 1999.204 c.

15. TTonsxog, B.I. 3a6071eBaeMOCTh
3JI0KaYeCTBEHHBIMH HOBOOOpa3oBaHMSIMHU JeTel Poccun B
1990-2005 rr. / B. I'. Noasxos, T. X. Mens // Poccuiickuii
oHKoJIorn4eckui xxypHan. 2008. Ne2. C. 30-33.

16.Boyle, P. Cancer incidence and mortality in
Europe. 2004 / P. Boyle, J. Ferlay // Ann. Oncol. 2005. -
Vol. 16, Ne 3. P. 481-488.

17. Cancer research for cancer control / ed. J. Sinéad.
— Lyon : International Agency for Research on Cancer,
1997. 33 p. ; ill. ; maps.

18. Cancer incidence in five continents. Vol. VIII /
eds.: D. M. Parkin, S. L. Whelan, J. Ferlay [et al.]. — Lyon
. International Agency for Research on Cancer, 2002. 838
p. : tab. (IARC Scientific Publication ; Ne 155).

19. Geographical patterns and time trends of cancer
incidence and survival among children and adolescents in
Europe since the 1970s (the ACCISproject): an
epidemiological study / E. Steliarova-Foucher, C. Stiller,
P. Kaatsch [et al.] // Lancet. 2004. Vol. 364, Ne 9451. P.
2097-2105.

20.Global cancer statistics. 2002 / D. M. Parkin,
F. Bray, J. Ferlay [et al.] // C.A. Cancer. J. Clin. — 2005. —
Vol. 55, Ne 2. — P. 74-108.

21.Hill, C. L’épidémiologie des cancers / C. Hill, F.
Doyon // Bulletin du Cancer. 1997. Vol. 84, Ne 9.
P.917-918.

22. Interpreting cancer trends / E. M. Ward, M. J.
Thun, L. M. Hannan [et al.] // Ann. N.-Y. Acad. Sci.
2006. Vol. 1076. P. 29-53.

23.World Cancer Report / World Health
Organization, International Agency for Research on
Cancer ; eds.: B. W. Stewart, P. Kleihues. Lyon : IARC
Press, 2003. — 351 p.

References:

1. Bondar, V. I. Malignant Neoplasms in Children:
Morbidity, Mortality, Life Expectancy / Bondar 1. V. //
Russian Journal of Oncology. 2002. No. 1. Pp. 43-44.

2. The Demographic Yearbook of Belgorod Region.
2010: stat. sat / Federal Service of State Statistics,
Territorial Agency of Federal State Statistics Service in
Belgorod Region.; [ed. board: S. O. Taranova et al.].
Belgorod : Belgorodstat, 2010. 271 p.

3. Malignant Neoplasms in Russia in 1980-1995 / L.
V. Remennik, G. V. Petrova, A. V. Tarasova [et al.] ;
edited by V. I. Chissov [and others]. M. : RANCO Press,
1998. 167 p.

4.  Malignant Neoplasms in Russia in 2000:
Morbidity and Mortality / The Ministry of Health of
Russia, Center for Informational Technology and
Epidemiological Research of Oncology in Moscow
Scientific-Research Oncological Institute ; ed. by V. I
Chissov, V. V. Starinsky, G. V. Petrova. — Moscow : the
Moscow research oncologic Institute, 2002. 262 p.

5. Malignant Neoplasms in Russia in 2005:
Morbidity and Mortality / The Ministry of Health of
Russia, Center for Informational Technology and
Epidemiological Research of Oncology in Moscow
Scientific-Research Oncological Institute; ed. by V. I
Chissov, V. V. Starinsky, G. V. Petrova. Moscow :
Moscow Research Oncologic Institute, 2007. 251 p.

6. Malignant Neoplasms in Russia in 2008:
Morbidity and Mortality / The Ministry of Health of
Russia, Center for Informational Technology and
Epidemiological Research of Oncology in Moscow
Scientific-Research Oncological Institute ; ed. by V. I.
Chissov, V. V. Starinsky, G. V. Petrova. — Moscow :
Moscow Research Oncologic Institute, 2010. 255 p.

7. Malignant Neoplasms in Russia in 20009:
Morbidity and Mortality / The Ministry of Health of
Russia, Center for Informational Technology and
Epidemiological Research of Oncology in Moscow
Scientific-Research Oncological Institute; ed. by V. I
Chissov, V. V. Starinsky, G. V. Petrova. Moscow :
Moscow Research Oncologic Institute, 2011. 259 p.

8. Statistics of Malignant Neoplasms in Russia and
CIS Countries in 2004 / ed. by M. I. Davydov, E. M. Axel
/I Bulletin of the Russian Oncological Scientific Center
named. After N. N. Blokhin RAMS. 2006. Vol. 17, No. 3,
Suppl. 1. Pp. 5-132.

9. Strategy and Tactics of the Oncological Service in
Russia on the Modern Stage / V. |I. Chissov,

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series



HAYYHBIU
PE3YJIGTAT

RESEARCH RESULT_

Golivets T.P., Kovalenko B.S., Analysis of world and russian trends in cancer incidence
in the twenty-first century // Cemesoli scypHaa «HayuHuwlill pesysbmamy.

Cepus «Meduyuna u papmayusi». - T.1, Ne4(6), 2015.

V. V. starinsky, B. N. Kovalev [and others] // Russian
Oncological Journal. 2006. No. 3. Pp. 4-7.

10. The State of Cancer Care in Russia in 2014 /
Kaprin A. D., Starinsky V. V., Petrova G. V. M.: MNIOI
P. A. Hertsen, the branch of FGBU «NMRRC» of the
Ministry of health of Russia.: 2015. P. 235.

11. Carcinogenesis: a Guide / RAMS, ROS. oncol.
scientific. center, Institute of carcinogenesis, edited by
D. G. Zaridze. M. : Medicine, 2004. 574 p.

12. Oncology: textbook with CD-ROM : for students
of medical institutes / [Abuzarova G. R., B. Y. Alekseev,
A. A. Berti] ; ed. by V. I. Chissov, S. L. Daryalova. M. :
GEOTAR-MEDIA, 2007. 559 p.

13. The Branch Program «Development of High-tech
Methods of Prevention, Diagnosis and Treatment Aimed at
Increasing the Effectiveness of Medical and Social
Rehabilitation and Quality of Life of Cancer Patients» and the
main results of its implementation in 2001-2005 / Chissov V.
I., Starinskii V. V., Aleksandrova L. M. [and others] //
Russian oncological journal. 2006. No. 4. Pp. 38-40.

14. About the Health Status of the Population of the
Russian Federation in 1999: State report of the Ministry of
Health of the Russian Federation, the Russian Academy of
medical Sciences. M.: Ministry of health of the Russian
Federation; the Russian Academy of medical Sciences,
1999. 204 p.

15. Polyakov, V. G. The Incidence of Malignant
Tumors in Children in Russia in 1990-2005 / V. Polyakov,
T. H. Men /I The Russian Oncological Journal. 2008.
No. 2. Pp. 30-33.

16. Boyle, P. Cancer incidence and mortality in
Europe. 2004 / P. Boyle, J. Ferlay // Ann. Oncol. 2005.
Vol. 16, Ne 3. P. 481-488.

17. Cancer research for cancer control / ed. J. Sinéad.
— Lyon : International Agency for Research on Cancer,
1997. 33 p.;ill. ; maps.

18. Cancer incidence in five continents. Vol. VIII /
eds.. D. M. Parkin, S. L. Whelan, J. Ferlay [et al.]. —
Lyon : International Agency for Research on Cancer,
2002. 838 p. : tab.— (IARC Scientific Publication; Ne 155).

19. Geographical patterns and time trends of cancer
incidence and survival among children and adolescents in
Europe since the 1970s (the ACCISproject): an
epidemiological study / E. Steliarova-Foucher, C. Stiller,
P. Kaatsch [et al.] // Lancet. 2004. Vol. 364, Ne 9451. P.
2097-2105.

20. Global cancer statistics. 2002 / D. M. Parkin, F.
Bray, J. Ferlay [et al.] // C.A. Cancer. J. Clin. 2005. Vol.
55, Ne 2. P. 74-108.

21.Hill, C. L’épidémiologie des cancers / C. Hill, F.
Doyon // Bulletin du Cancer. 1997. Vol. 84, Ne 9.
P.917-918.

22. Interpreting cancer trends / E. M. Ward, M. J.
Thun, L. M. Hannan [et al.] // Ann. N.-Y. Acad. Sci.
2006. Vol. 1076. P. 29-53.

23.World Cancer Report / World Health
Organization, International Agency for Research on
Cancer ; eds.: B. W. Stewart, P. Kleihues. — Lyon : IARC
Press, 2003. — 351 p.

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series



I—IA y t—] }—IBIM Spichak LV., Dereglazova Ju. S., Petrovskaya T.Yu. Optimization of information support for
PEBW T T pharmacies in the field of pharmaceutical aid to children with arthropathy // Cemegoli scypHan 87

«Hayunbiii pesysbmamy. Cepusi «MeduyuHa u papmayusi». - T.1, Ne4(6), 2015.
RESEARCH RESULT

GAPMALEBTUYECKUE HAYKH

Pharmaceutical sciences

UDC 614.2:339.138:615.2:616.72:2-455 DOI: 10.18413/2313-8955-2015-1-4-87-90
Spichak 1.V.* OPTIMIZATION OF INFORMATION SUPPORT

Dereglazova Yu.S.? FOR PHARMACIES IN THE FIELD OF PHARMACEUTICAL
Petrovskaya T.Yu.? AID TO CHILDREN WITH ARTHROPATHY

1) Head of the Department of Management and Economics of Pharmacy, Doctor of Pharmacy, Professor
Federal State Autonomous Educational Institution of Higher Professional Education «Belgorod State National Research
University» (NRU BelSU), Pobedy St. 85, Belgorod, 308015, Russia; E-mail: Spichak@bsu.edu.ru
2) Assistant Lecturer, Department of Management and Economics of Pharmacy
Federal State Autonomous Educational Institution of Higher Professional Education «Belgorod State National Research
University» (NRU BelSU), Pobedy St. 85, Belgorod, 308015, Russia; E-mail:dereglazova@bsu.edu.ru
3) rheumatologist, pediatric cardiologist, PhD in Medicine
Municipal Budgetary Healthcare Institution «City Children's Hospital», Sadovaya St., 1A, Belgorod, 308014, Russia,
E-mail: rheumo@list.ru

Abstract.

The paper presents an analysis of information awareness of pharmaceutical personnel on aspects
of pharmaceutical aid to children with joint diseases; we analyzed the product portfolio of
medicines for treating children with juvenile arthritis in the ambulatory outpatient conditions,
taking into account consumer preferences and economic opportunities of their families; we
developed a materials bank for pharmaceutical information counseling of pharmacy personnel in
terms of pharmaceutical aid to children with joint diseases.
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AHHoTanus. B cratbe npeacTaBieHs! pe3yabTaThl aHaIH3a HHPOPMALMOHHON OCBEIOMIICHHOCTH
(dapMarieBTHYeCKUX pabOTHUKOB IO acmekTaM (apMarieBTUYEeCKOW IMOMOIM  JIETSIM ¢
3200JI€BaHUSMH CYCTaBOB; NPOAHAIM3UPOBAHBl ACCOPTUMEHTHBIE MOPT(ENN JEeKapCTBEHHBIX
CPEACTB AJIsl JICYCHHMsl JAETeH C IOHOIIECKHMM apTPUTOM B aMOYJIaTOPHO — MOJIMKIMHHYECKUX
YCIIOBUSIX C YYETOM MOTPEOUTENHCKUAX MPEANOYTEHUN 1 IKOHOMHUYECKUX BO3MOXKHOCTEH CEMBH;
pa3paboTtaH 0aHK MaTepuasioB Ui (apMaleBTUIeCKOT0 MH(POPMAIMOHHOTO KOHCYIbTHPOBAHUS
pabOTHUKOB anTeK B 00s1acTH (apMalleBTUIECKOM MOMOIIH JETSAM C 3200JI€BaHUSIMH CYCTaBOB.
KaroueBbie ciaoBa: (dapmaneBTHdeckas MOMOIb, JEKAPCTBEHHBIE CPEJICTBA, NETU, apTPHUTHI,
ACCOPTHMEHTHBIE TIOPTQEINH, anTeKH.
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Introduction: The Joint diseases in children,
grouped as «juvenile arthritis», tend today to the
steady increase in the population of children and
adolescents, which leads to higher social and medical
significance of the problem. Pharmacotherapy of this
nosology provides long-term outpatient and inpatient
treatment [1, 3].

Children in outpatient treatment are provided
with medicines from the pharmacies for patients’
own funds. However, in the case of the high cost of
prescribed drugs, the parents who cannot afford the
entire complex, buy it partially, or don’t buy at all.
As a result, there is a significant decline in the quality
of the therapy, slowing of the healing process, and, as
a consequence, an increased likelihood of disease
process to become chronic [2].

Given that the final element in providing drugs
to outpatient patients is the pharmacy, a competent
pharmaceutical information counseling (PIC) of
consumers by the pharmaceutical personnel in terms
of range of drugs comes to the fore, which
contributes to the acquisition of the full range of
medicines prescribed by a doctor. However,
currently, the pharmaceutical experts incur an
information deficit in aspects of pharmaceutical care
in the pharmacotherapy of rare diseases, including
diseases of the joints in children.

In connection therewith, the optimization of
informational support for pharmacies in the field of
pharmaceutical aid to children with arthropathy is a
highly relevant issue.

Objective of this paper is the optimization of
informational support for pharmacies in the field of
pharmaceutical aid to children with arthropathy
(using juvenile arthritis as an example).

Objects of research: 300 pharmaceutical
professionals working in Russian pharmacies;
Internet resources: the State Register of Medicinal
Products 2015; Encyclopedia of Drugs: Russian Drug
Register 2015, the International Classification of
Diseases, 10th Revision (ICD-10), Widal’s
Handbook «Medicines in Russia» 2015, and Russian
Public Opinion Research Center (RPORC)
http://wciom.ru/

Research  methods: analytical approach,
method of ranking, graphic method, comparison
method, and sociological method (questionnaire
survey).

Results and discussion. In order to optimize
informational support for pharmacies in the field of
pharmaceutical aid to children with arthropathy is a
highly relevant issue, we developed a concept of

study consisting of 3 stages. The first stage of the
study involves theoretical aspects of optimization of
information support to the pharmacies in terms of
pharmaceutical aid to children with joint diseases; the
second stage involves analysis of information
awareness of pharmaceutical personnel on the
provision of pharmaceutical aid to children with joint
diseases; and the third stage includes development of
a materials bank for pharmaceutical information
counseling of pharmacy personnel in terms of
pharmaceutical aid to children with joint diseases.

Thus, the second stage of the study involved
sociological research in the form of full-time and part-
time (online) questionnaire  survey of 300
pharmaceutical professionals on the basis of pharmacies
of Belgorod and other cities of Russia. On the basis
thereof a professional portrait of a pharmaceutical
specialist has been created. We found that it is
a woman — 91.7%; aged 20 to 30 years — 69%; with
specialized secondary pharmaceutical education -
52.7%; working on a specialty from 1 to 5 years —
56.7%; carrying out her professional activity in
Belgorod pharmacies — 63.7%. We revealed that 87%
of pharmaceutical specialists had in their practice the
cases of arthritis in children; while 80.7% of
respondents are aware of the possible causes of the
disease; 91.7% of pharmaceutical employees are aware
of the probability of chronic articular process and
disability in case of delayed reference to the doctor by
reason of pain in the joints in children.

We determined that only 34.3% of parents refer
to the pharmacy with the medications prescribed by
doctor; 43.9% of patients ask a pharmaceutical
professional to provide an advice on the choice of the
drug in situ. It was found that in case of parents
referring to the pharmacy with complains of joint
pain in children, more than half of the respondents
would dispense external or oral NSAIDs in
accordance with the age of the child, and definitely
advise to refer to a doctor — 51%. Conspicuous is the
fact that about 50% of respondents indicated that
parents often ask to replace the prescribed
medications with cheaper equivalents. We revealed
that the source of professional information for
pharmaceutical professionals is reference literature —
44.4%, books and periodicals are used as additional
information — 48.4%; 89.7% of respondents consider
necessary to draw the attention of parents to the
necessity for timely reference to the doctor upon the
first symptoms of the joint disease in their child,;
55.1% of respondents consider visual materials to be
the most convincing information on the need to see a
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doctor; in particular, the thematic posters — 32.7%;
92.3% of respondents indicated that placing such
materials in the pharmacy will enhance the level of
parental responsibility for children's health, as well as
timely reference to a doctor; and 88.3% of
respondents consider helpful to have a list of drugs in
the pharmacy, effective for the treatment of juvenile
arthritis, and at different price. Thus, we have
revealed the interest of pharmaceutical professionals
in the development of materials, which make up the
information deficit in the matters of pharmaceutical
aid to children with the joint diseases.

As part of the 3rd stage of the study, we
analyzed the drugs product portfolio of different price
categories for the treatment of juvenile arthritis on an
outpatient basis developed in 2013 at the Department
of Management and Economics of Pharmacy of NRU
«BSU» under the guidance of professor Spichak 1.V.
The portfolios have been created due to the following
approach: to involve the drugs with the maximum
possible  consumer  characteristics such as
pharmacotherapeutic efficacy, age restrictions, price,
ease of use, safety, and a certain price range for one
course of treatment.

Conclusion. We have formed a data bank (DB)
for pharmaceutical professionals, designed to advise
consumers on pharmaceutical and consumer
characteristics of drugs used in treating joint diseases
in children. The data bank includes 3 lists in three
different price categories: «high-cost», «mid-price»,
and «low-cost» and contains summary of
pharmaceutical and consumer characteristics of the
described drugs and is to be placed in the pharmacy
checkout area.

Thus, a data bank on high-cost drugs for the
treatment of juvenile poly-/oligoarticular arthritis
includes 7 essential drugs (EsD) and 4 equivalent
drugs (EqD) in  accordance  with  the
pharmacotherapeutic complex — disease-modifying
agents — basic anti-inflammatory drugs; the drugs

affecting the blood system and blood formation;
symptom-modifying agents. Average cost per course
of treatment amounts up to 7,600 rubles. The
medicines of the above complex are original, have a
high pharmacotherapeutic effect and consumer
features, however cost-intensive.The mid-price list in
the data bank contains 7 EsD and 6 EqD. The
estimated cost per course of treatment amounts up to
4,600 rubles. The low-cost list in the data bank with
the average cost per course of treatment up to 1,600
rubles includes 8 EsD and 8 EgqD, which are usually
the domestic products, having successfully proven
themselves in the treatment of this pathology.

The developed materials are presented for the
purpose of creation of a pharmacy product portfolio
policy in the field of drugs for the treatment of joint
diseases in children, which will ensure optimization
of the advice of pharmaceutical professional to
parents on the choice of children's medicines based
on the doctor's prescriptions, and fully meet the
client’s information needs.
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Table
A fragment of a data bank on mid-price drugs for juvenile poly-/oligoarticular arthritis in children (the estimated cost per course of treatment amounts up to 4,600 rubles)

Essential drug

Trade INN Type | PF, dosage | Manufacturing Dispensing Age Dosage regimen Note
name of country requirements restrictions
drug
Nonsteroidal anti-inflammatory drugs (NSAIDs)
Symptomatic therapy of articular syndrome: anti-inflammatory, analgesic effect.
The drugs are prescribed prior to a regression of the articular syndrome and normalization of laboratory test values.
? Tablets 7.5 . Dispense on
Mataren Meloxicamum S ma No 2‘0 ‘@ prescription From age Per os. 15mg/day, after positive therapeutic effect the With food
’g g o & Prescription form No. 12 dose can be reduced to 7.5 mg/day
@ 1071V
O
2 =) . .
= = Topical Drug amount to apply depends on the size of . .
\E/;IETZT Diclophenacum % gel 1%, 20 % Pharmacy dispensing — | From age trigger area. A single dose — 2-4 gram (comparable to ;Ir-\gesi:rl:gslz e;m:;;cé;o
g P =3 g = over-the-counter 12 the size of a cherry or walnut) is sufficient to cover the with gentle massa ey
5 = 400-800 cm?area g g
Nurofen =2 oral = Per os. Children aged 3 to 6 months — 2.5 ml, 3 times a day (not more than 150 mg/day); 6 to 12
for S suspension = Pharmacy dispensing — months — 2.5 ml 3-4 times a day (maximum 200 mg/day); 1 year to 3 years — 5 ml 3 times a day
children Ibuprofen 2 108 a5 & overthe—counter (not more than 300 mg/day); 4 to 6 years — 7.5 ml 3 times per day (up to 450 mg/day); 7 to 9 years
% mlg § - — 10 ml 3 times per day (up to 600 mg/day); 10 to 12 years — 15 ml 3 times per day (up to 900
o o mg/day)
[=2]
g - -
Nise § dispersible - DTE% E;L?:}ig;:}g c?utrl rt?]isszgﬁé In case of discomfort in the
Nimesulidum = tablets 50 =] Prescription From age 2 - P . . stomach, the drug can be taken at
= = Prescription form No. content into a glass and dissolve in
2 mg No.20 the end or after a meal
5 1071y water), for 7-14 days
Nise Nimesulidum = gel 1%, 20 Pharmacy dispensing — From age 7 Topical Apply a uniform thin layer of 3 cm gel column on the area of
a o g %‘ over-the-counter maximum tenderness, do not rub, 3-4 times/day.
= 15 =
S ©
Indovasin | Indomethacinum | '8 _ gel for % Pharmacy dispensing — From age 14 Topical Apply 4-5 cm of a thin gel layer on the affected area with gentle
+ Troxerutinum | = _g external k=) over-the-counter massaging movements
o use o
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Abstract

This paper deals with the conducted market research of Russian medicinal preparations used for
treatment of acute respiratory viral infection in pregnant women.
Keywords: medicinal preparation market research, Russian market, pregnant women, acute

respiratory viral infection.
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AnHoTauus. IlpoBeneH aHamM3 POCCHIMCKOTO pPHIHKA JIEKAPCTBEHHBIX IPEMApaToOB pPa3pelIEHHBIX K
MPUMEHEHUIO Y OepeMEeHHBIX 3a00JIEBIINX OCTPHIMU PECTIMPATOPHO-BUPYCHBIMU HH(EKLUSIMH.
KiroueBble ci0Ba: aHaIM3 aCCOPTUMEHTA JICKAPCTBEHHBIX CPENICTB, POCCHMCKUIN PHIHOK, OEpeMEHHBIC,

OCTpbIE PeCTUPATOPHO-BUPYCHbIC HH(EKIINH.

Respiratory diseases today are a major global
health problem. For example, the incidence of these
pathologies in the Russian Federation increased by
12.4% during the period from 2005 to 2011, and the
temporary disability has increased and now takes the
first place — 28% of all cases. The mortality rate,
according to statistics, in 2009 — 2010 was 56.0 cases
per 100 thousand people [2].

In the world, the influenza and acute respiratory
viral infections (ARVI) cause the main economic
damage in the structure of infectious respiratory
diseases. Up to 90% of cases is accounted for acute
respiratory diseases [1, 7], which is about 30 million
cases in Russia annually. However, the actual number
of cases often not seeking medical care 1.5-2 times
exceeds the official data [8].

All categories of population are susceptible to
ARVI, but for some groups of people, they are the
most dangerous. The main risk group is represented
by pregnant women, whose incidence structure’s
leading position is occupied by this pathology [3, 4,
5, 6]. During pregnancy, there is a physiological
depression of immunity, so a woman's body becomes
weak and susceptible to various colds and infectious
diseases [9].

Currently, there is a broad range of medicinal
drugs (MD) for the treatment of ARVI, but their
application by pregnant women is limited. Clinical trials
of the majority of medicinal products (MP) in terms of
their safe use during pregnancy are either limited, or
have not been carried out yet. Prescription of medicinal
treatment is also complicated due to the absence of
pharmacological standards and formulary lists of
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medicinal products for the treatment of pregnant
women with acute respiratory viral infection [10].

In connection therewith, it is relevant to study
the market of medicinal products used for the
treatment of acute respiratory viral infections in
pregnant women.

Objective of the research: to study the market
of Russian medicinal products used for treatment of
acute respiratory viral infection in pregnant women.

Materials and research methods. To conduct
the study we used official information directories of
medicinal products: Vidal «Medicines in Russia»
2014, «Register of medicinal products of Russia» for
2014-2015; and the «Analyte-Pharmacy» software.

Methods of research: content analysis, structural,
comparative, graphic, and segmentation analyses.

Results and discussion.

To archive the set objective, we developed the
research concept consisting of three stages: the
formation of drug information array; structural analysis
of the range of medicinal products; and the
development of macroprofile of the Russian
pharmaceutical market of medicinal products used in
treating ARVI in pregnant women.

During the first stage, we analyzed the official
sources of information about medicinal products and
based thereon generated the information array of
medicinal products for the treatment of ARVI in
pregnant women. We revealed that the range includes
503 medicinal drugs, 217 trade names and 67
international non-proprietary  names  (INN)
medicines.

During the second stage of the study, we
revealed that the structuring of the range fully on the
Anatomical Therapeutic Chemical Classification
(ATC) is not possible, and therefore we added to the
structure the drugs for ARVI treatment on the
International Classification of Diseases, 10th edition
(ICD-10): homeopathic medicines, herbal MD and
medicinal plant product.

It was found that seven groups (four — on the
ATC-3 classification, and three pharmacotherapeutic
groups) represent the range of the Russian market of
drugs for the treatment of acute respiratory viral
infections in pregnant women. Group R «Respiratory
system» ranks first in the range structure — 293
medicinal drugs (58.3%). The second is the
«Medicinal plant product» — 54 MD (10.7%), and the
third is group N «Nervous systemy» — 50 MD (9.9%).
Further, there are herbal drugs — 42 MD (8.3%);
group L «Antineoplastic and immunomodulating
agents» — 30 MD (6%); homeopathic drugs — 21 MD
(4.2%), and group J «Antivirals for systemic use» —
13 MD (2.6%) (Table 1).

Studying the MD used for treatment of ARVI in
pregnant women, we excluded categories of drugs
such as «contraindicated» and «not recommendedy.
The rest of the MD were ranked and grouped. In the
course of study, we divided the entire range into 6
subgroups. The leading position is occupied by a
subgroup of drugs, which can be used only after
consultation with a doctor or upon doctor’s
prescription and evaluation of the potential benefit
for the mother and the risk to the fetus. Drugs of this
group make a majority — they account for 57.2% (288
MD) of the total number of MD used during
pregnancy. The second are medicinal drugs, the use
of which is prohibited during the 1st trimester of
pregnancy, and their further use is only possible after
consulting a doctor and evaluating the risks and
benefits — 16.1% (81 MD). The third is a group of
«Use with care» drugs — 14.3% (72 MD). Further,
there are groups of «Use permitted» — 6% (30 MD),
«Use possible» — 5% (25 MD), and «Contraindicated
in the 1st trimester of pregnancy» —
1.4% (7 MD) (Fig. 1).
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The range structure of the medicinal drugs used in treating acute viral respiratory infections in pregnant women, presented in the Russian pharmaceutical market

Number of items

Medicinal preparations

R INN Trade name incl. incl. foreign .
No. Classification group Total domestic g incl. new
Abs. Share, Abs. Share, | Abs. | Share, | Rank | Abs. Share, Abs. | Share, | Abs. lo,
% % % % % %
R Respiratory system
1 | RO1 Nasal preparations 14 20.9 43 19.8 108 21.5 1 52 48.1 56 51.9 62 57.4
2 | RO2 Throat preparations 25 37.3 42 194 60 11.9 " 26 43.3 34 56.7 29 48.3
3 | R0O5 Cough and cold preparations 12 17.9 50 23 125 24.9 | 52 41.6 73 58.4 54 43.2
Total for group 51 76.1 135 62.2 293 58.3
N Nervous system
4 | NO02 Analgesics | 6 | 9 [ 21 | 97 [ 50 | 99 | v | 3 | 170 15 30 | 18 36
J Antiinfectives for systemic use
5 | J05 Antiviral preparations for systemicuse | 3 | 45 | 3 [ 14 | 13 | 26 | IX | 8 | 615 5 385 | 10 76.9
L Antineoplastic and immunomodulating agents
6 | LO3 Immunostimulants | 7 | 104 | 14 | 65 [ 3 | 6 | vil | 25 [ 833 5 167 | 15 50
Preparations of other groups
7 | Homeopathic medicines - - 19 8.7 21 4.2 VI 1 4.8 20 95.2 6 28.6
8 | Herbal MD - - 20 9.2 42 8.3 VI 19 45.2 23 54.8 16 38.1
9 | Medicinal plant product - - 5 2.3 54 10.7 v 54 100 - - 28 51.9
Total 67 100 217 100 503 100 272 55.3 231 44.7 238 47.8

Table 1
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Contraindicated

Use possible
5%

Use permitted
6%

Use with care
14.3 %

contraindicated
in the 1st
trimester, use
with care in 2nd
and 3rd
trimesters 16.1%

in the 1st
trimester of
pregnancy

4 %

Use permited
with care only
after doctors
assessment of
benefits/risks
57.2%

Fig. 1. Segmentation of the MD range by the possibility of using in pregnant women, %

We conducted the structural analysis of the
MD range by INN. It was found that the leading
position is occupied by a group R «Respiratory
systemy — 76.1% (51 MD). Further, there are group
L preparations «Antineoplastic and
immunomodulating agents» — 10.74% (7 MD);
group N «Nervous system» — 9% (6 MD), and
group J «Antivirals for systemic use» — 4.5% (13
MD) (Table 3).

Analysis of the range structure by trade names
showed that the leading group is also group R
«Respiratory system» — 62.2% (135 MD TN).
Further, there are group N «Nervous system» —
9.7% (21 MD), herbal preparations — 9.2% (20
MD), Homeopathic preparations — 8.7% (19 MD),
«Antineoplastic and immunomodulating agents» —
6.5% (14 MD), «Medicinal plant producty —
2.3% (5 MD), and «Antivirals for systemic use» —
1.4% (3 MD).

During segmentation analysis based on
production, we found the predominance of the
domestic drugs — 54.1% (272 MD) over foreign —
45.9% (231 MD).

Analysis of offers for drugs of foreign
manufacturing countries showed that there are

offers of total 25 foreign countries registered. The
leading positions among them belong to Germany
(30.3%), France (7.4%), and India (6.9%). They
are followed by Great Britain (6.1%), Switzerland
(5.6%), Italy (5.2%), Slovenia (4.3%), the USA
(3.5%), Czech Republic (3.5%), and Croatia (3%).
The rest of the foreign manufacturing countries are
grouped as «Others» and account for 24.2% (56
MD).

The next stage involved segmentation of the
drugs range by their composition. It was found that
of the dominant part in the structure belongs to
single component preparations — 54.9%, while the
combined MD account for 45.1%.

The MD segmentation by type of dosage form
(DF) showed that four groups — liquid, solid, soft, and
gaseous, represent the range. The liquid MD prevail and
account for 50%. The leading position among them
belongs to sprays that are 31.3% (70 MD). Further,
there are drops — 25.9% (58 MD), syrups — 24.6% (55
MD,) solutions — 16.5% (37 MD), suspensions — 1.3%
(3 MD), and emulsions — 0.4% (1 MD).

The solid MD are the second — 43.4%. The
leading position among them belongs to tablets —
65.1% (127 MD). Further, there are powders —
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9.2% (18 MD), suppositories — 8.2% (16 MD),
capsules — 6.2% (12 MD), lyophilizates — 4.6% (9
MD), pastilles — 3.1 % (6 MD), granules — 2.1% (4
MD), and pellets — 1.5% (3 MD).

Soft and gaseous MD are the third — each of
3.3% (15 MD each). The leading position among
soft MD belongs to ointment — 86.6% (13 MD),
then gels and creams — each 6.7% (1 MD each).
Gaseous MD are represented by aerosols — 3.3%
(15 MD).

We analyzed the dynamics of MD registration
and revealed that the renewal index in all groups of
studied preparations took on a value of 28.6% to
76.9% during 2009-2014 in the Russian market,
and was 47.8% on average.

It was found that the renewal index was
maximum for the group JO5 «Antiviral
preparations for systemic use» — 76.9% (10 MD).
The second is a subgroup ROl «Nasal
preparations» — 57.4% (62 MD). Further, there are
medicinal plant product — 51.9% (28 MD), L03

«Immunostimulatorsy - 50% (15 MD), RO02
«Throat preparations» — 48.3% (29 MD), R05
«Cough and cold preparations» — 43.2% (54 LP),
herbal drugs — 38.1% (16 LP), NO2 «Analgesics» —
36% (18 LP), and homeopathic medicines — 28.6%
(6 MD).

Based on these findings, we formed the
macroprofile of the Russian pharmaceutical market
of drugs used for the treatment of acute respiratory
viral infection in pregnant women, which is
represented mainly by a group R «Respiratory
systemy (58.3%), where the leader by the absolute
number of the MD is a group R05 «Cough and cold
preparations» (24.9%). The domestic medicines
prevail in terms of production (54.1%). The single
component drugs dominate in the general structure
of the Russian market (54.9%). 50% of the
analyzed range is accounted for liquid MD, mostly
in the form of sprays — 31.3%. The average
renewal index is 47.8% (Fig. 2).

R ObixaTenbHaa
cucTema

UHaeKc obHoBEHMA
47,8%

Cnpen

RO5 Mpenaparsl,
npuMeHsaemble npu
Kalle U NPOCTYAHbIX

3aboneBaHUAX

54,1%
OTteuectBeHHble J1T1

HKungkune 1o

MoHonpenapatbl

R Juixamenvhas cucmema — RRespiratorysystem. RO5 Ilpenapamul, npumensiemoie npu kauiie u npocmyonvx 3ab6onesanusx — R05
Coughandcoldpreparations. Omeuecmeennwie JIIT — DomesticMD. Mononpenapamesr — Mono-preparation. JKuokue JI® — LiquidDF
Cnpeu — Sprays Unoexc obnoenenus — Renewalindex
Fig. 2. The macroprofile of the Russian pharmaceutical market of medicinal drugs used in treating acute viral respiratory
infections in pregnant women, %
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Thus, the analysis of the Russian pharmaceutical
market revealed a significant number of drugs used
for the treatment of ARVI. However, the range of
drugs permitted or possible for use in pregnant
women is only 11% of total range of drugs, which
requires, in our opinion, the development of
government decisions on the introduction of drugs
with a high safety threshold possible for use in
pregnant women on the Russian pharmaceutical
market.
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Annotanus. CerofiHs 4eJI0BEYECTBO MEPEKUBAET OUEPEAHON BUTOK MHTEpECa K HATYpPOLIEBTHUKE
U W3y4YEHHE HOBBIX BUJIOB PACTHTEIBHOTO ChIPbs, BBEJICHHE MX B O(OUIMAIBHYIO MEIULUHY B
BUJIE JIEKAPCTBEHHBIX CPE/ICTB U OMOJOTHMYECKH aKTHBHBIX IMHIIEBBIX JOOABOK CTAHOBHUTCS KaK
HEJb3s1 CBOEBPEMEHHBIM M pa3yMHBIM. B 3Toi CBs3M, B MOJIe HaIIEro 3peHHs MONATH SpKHE
MIPEICTaBUTENN TOJNIOCEMEHHBIX PAaCTeHHH — MOXOKEBENbHMKH. OIHAKO B HACTOSIIEE BPEMS B
OTCUECTBEHHOM  HAy4YHOM  MEIUIMHE MPAKTUUECKOE IPUMEHEHHE HAXOOUT  TOJIBKO
MOJOKEBEITBHUK OOBIKHOBEHHBIH — J. COMMUNIS L., mop1 KOTOPOro (IIMIIKOSITO/Ibl) BKITFOUYCHBI
B I'® Xl u3nanus B KayecTBe IUypETHUECKOTO CpeACTBa. VCIonb30BaHWE B MEAMLIMHE JPYTUX
BHJIOB MOXCOKEBENIbHUKA HE TPETYCMOTPEHO HOPMAaTUBHOM JokyMmeHTarweil. [lpencraBnennbie B
JAaHHOW CTaThe MaTepHalbl, JOCTATOYHO YOEIUTENBHO IOKA3bIBAIOT HA TIPUMEPE pacTeHUH pona
Juniperus L. mepcrieKTHBHOCTh HE TOJBKO JAIbHEHIIEro MPeIMETHOrO H3YYCHHs OIPOMHOIO
Yrclia PACTEHUH C MO3ULMH (hapMaKOTHO3UH U JIEKApCTBOBEACHHSA B LIEJIOM, HO M HEOOXOIMMOCTh
[JIyOOKOTO aHajin3a paHee OOpPETEeHHBIX 3HAHWH, B TOM YHCIIE SMIHMPHYECKH ITOTYYEHHBIX
JAHHBIX, PELENTOB HApOAHOM MeEIUIMHBL. B 3TOH CBf3M NpencTaBiseTcd IPaBOMOYHBIM
BBeJIcHHE B (papMalleBTUKY HOBOTO INIOOAIHLHOTO HAIPABICHUSI H COOTBETCTBYIOIIETO TEPMHUHA
«PapMaleBTUUECKIH pEMENK».

KioueBble cj10Ba: HaTYypOIEBTHKA, (GUTONPETIapaThl, MOXIKEBEIBHUK OOBIKHOBEHHBIH.
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Abstract. Today, humanity is experiencing another round of interest in naturaceutics. The
study of new types of plant materials and their introduction into the official medicine in the
form of drugs and biologically active food substances become vital and reasonable. In this
regard, our attention was given to the outstanding representatives of the gymnosperms — the
junipers. However, at present, the only representative of the Junipers used in practice by the
domestic scientific medicine is J. communis L., whose fruits (cypress cones) are included in
the GF XI edition as a diuretic. The use of other types of juniper in medicine is not provided
by the regulatory documentation. The materials presented in this article use the example of
the genus Juniperus L. to convincingly prove the viability of further special studies of a huge
number of plants from the standpoint of pharmacognosy and pharmacology in general, and
the need for a thorough analysis of the previously obtained knowledge, including empirically
obtained data and the recipes of folk medicine. In this connection, we suggest the introduction
of a new global direction into pharmaceutics and suggest calling it a «Pharmaceutical
remake».

Keywords: naturaceutics; phytomedication; Juniperus communis L.

Eme B XIX Beke MegunuHa HMella B CBOEM
apceHajie  JICKapCTBEHHBIC  CPEIACTBA  TOJIBKO
MPUPOJTHOTO  MPOUCXOXACHUSA.  CHHTETHUYECKUX
mpernaparoB  MPAaKTHYECKH HE  CYIIECTBOBAJIO.
Brocnencreun Ype3BbIYAHO 3KCIIPECCHO
MIPOU3OIIIET nepexo; Ha CHHTETHYECKHE
JICKAPCTBEHHBIC IpernapaThl U B HACTOSIIEE BPEeMs
OHH JIOMHHHPYIOT Ha IOTPEOUTEIHCKOM PpBIHKE.
OOBeKTHBHO Onaromaps 3TOMY MEJUKU TOTYYHIH
SBHBIE TNPEUMYIICCTBEHHbIC WHCTPYMEHTHI IS
WHTCHCUBHOI'O JICYCHMSI OCTPhIX W KPHUTHYECKHUX
COCTOSIHUI Makpoopranusma homo sapiens, a Takxke
MHOTHX XPOHWYECKUX 3a0ojyieBanmii. Ho mipu 3ToM B
3HAYUTEILHOW CTENCHH YTEPSH  HAKOIUICHHBIH
BeKaMH (DUTOTEPANIEBTUYCCKHI OIIBIT.

CeromHsi, KOTJa 4YEIOBEYECTBO IEPEIKUBACT
OuUepeIHOM BUTOK HHTEpeca K HaTypOLIEBTHKE,

W3y4E€HHE HOBBIX BHJOB paCTUTEIBHOIO CBIPHS,
BBEJICHUE WX B OQHUIMAIBHYIO MEIUIMHY B BHIE
JIEKapCTBEHHBIX CPEACTB U OMOJIOTMYECKH aKTHBHBIX
ITNIIEBBIX IIO6aBOK CTAaHOBUTCA KakK HCJIb34
CBOEBPEMEHHBIM M pasymHbIM. [lpu  »TOM
HEBO3MOXXHO HE OIEPEeThCS Ha OTrPOMHBIM IJIacT
SMIIMPUYECKUX 3HAHWM, KOTOPBIA NpENOCTaBIsET B
Hallle paclopspKeHUe HapoaHasi METULIMHA.

B cBoto ouepenp, Mo 3HAYCHUIO JUIsI OHOChEpHI,
[0 POJIN B XO3AWCTBEHHON AESITEIBHOCTH YEIOBEKa
XBOWHBIE  3aHUMAlOT  BTOPOE  MECTO  IIOCJIE
MIOKPBITOCEMEHHBIX,  JTAJIEKO  OIepexas  Bce
OCTaJbHbIE TpyMNnbl pacTeHUd. B TO xe Bpems, B
LIE€JIOM B METULIMHE OHU HCIIOJIb3YIOTCS CYIIIECTBEHHO
pexe ApYrux MpeacTaBUTeNeH (IIopsl.
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B aT0ii cBA3M, B mOJE HaIlero 3peHus Monaiu
ApPKUE NPEACTAaBUTEIM TOJOCEMEHHBIX PACTCHHH —
MOJKKEBEJIBHUKH.

OdeHp TPyOHO TMPEACTaBUTH MApK WM cax 0Oe3
MOXOKEBENIbHUKA. JTO JIydlllee yKpalleHhe Jro0oro
caJa, €ro M3IOMHMHKA, HEOThEMJIEMAas COCTABJIAIOIIAS
COBPEMEHHOTO caja. K JIOCTOMHCTBaM
MOXKEBEJIbBHUKOB creyer OTHECTHU nux
JIONTOBEYHOCTh, HENMPHUXOTIUBOCTh. BbIcOKOpocbie
MOXOKEBEJIBHUKM MOXKHO HCIIOJIb30BaTh B KAadeCTBE
COJWUTEPOB, JUId  CO3JaHMUA  aled,  KpYIHBIX
komro3uiidc.  Oco0yr0  IEHHOCTh  IPEICTABIISIOT
BBE/ICHHBIE B KYIBTYPY COpTa MOMIKEBEIbHHKA C
W3MEHEHHBIM XapaKTepOM pOCTa, HEOOBIYHOU (HOPMOi
KpPOHBI, THIIOM U OKpackodM XxBou. Takue pacteHus
OOBIYHO MMEIOT HEOOJBIIYIO BBICOTY WM KapIHKOBYIO
dopmy. Hx pasHOOOpa3HOE COYETAHHE MO3BOJISET
CO371aBaTh MUKCOOPIEPHI M3 XBOMHBIX, HCIOJIB30BATH
MX Kak IMOYBOMOKPOBHBIE paCTE€HHUs, JEKOPUPOBATH UMH
anpnMHApUH U Oepera BogoeMos [1].

MoxOKeBEIbHUKA CETOAHS CTalld elBa JH He
BEAyIIUM  H300pa3UTEIbHBIM  KOMIIOHEHTOM B
nanmmapTHOM nu3aiiHe. M He HampacHo: camoe
LICHHOE ux Ka4yecTBO KPYIJIOTOYHAsT
JeKopaTUBHOCTE. K TOMy k€ MOXKEBEJIbHUK
o0oram@aer BO3AyX KHCIOPOAOM,  CIECPKHUBAET
CUJIbHBIE TTOPBIBBI BETPA, CMATYAET MUKPOKJIMMAT Ha
y4YacTKe, MOIJIOMAET IIyMbl, HIYIIHE C O)KUBJICHHBIX
yiuil, ¥ 3¢ (}EKTUBHO MOTIIOMAET MbLTH [2].

MosxoKeBEeNbHUK UMEET APEeBHEE NPOUCXOXKICHHUE.
B /[pesneii I'peuun 1 Pume ero cuumranu BepHbIM
CpeIcTBOM TNpoTUB 3Med. Tam ke  BIEpBbIE
WCTIONH30BAJIM ~ 3TO  pacTeHne B KadecTBe
JekapcTBeHHOro cpencrBa. Mo CunHa cuMTan, dTO
TOJTYEHbIE MOMCOKEBEJIOBBIE SITOJBI C MEIOM XOpPOIIO
32KUBISIIOT ~ THOWHbIE  paHbl.  MOXOKEBEJIBHUK
pactipoctpaHeH Bo BceM (CeBepHOM IONyIIapuu, 3a
uckmoueHneM Kpaiinero Cesepa. Ilog umeHeM
Juniperus 3TO0 pacTeHHe YNOMHHAIOCH €IIe Y
JIpeBHEepUMcKoro mnodta Buprummsa. Kapn Jlunnein
COXpaHWJI €T0 B KaUeCTBE HA3BaHMUS POJIa.

MoxokeBenbHUK — (Bepec,  sUIOBel,  apuya,
OpYKIIeBEJIbHUK, MOMKEBEN, MOXKyXa, TETEpPEBHHBIC
ATOJIbl, TETEPEBUHBIN KYCT) MPUHAIIIEKHUT K CEMEHCTBY
Cupressaceae Bartl. — xwmaprcoBsle, MOACEMEHCTBY
Juniperoideae Endl. — moxokeBenoBble. DTO camblii
KPYIHBIA DOl B CEMEWCTBE, OOBETUHSIOMINM, IO
MHEHHIO OOJIBIIMHCTBA CHCTEMATHKOB, OKoio 70
BHJIOB, PAaCIpPOCTPAaHEHHBIX TMPAKTUYECKH Ha BCEX
KOHTHMHEHTaX ceBepHoro mnomymapus. Ot apyrux
NPEACTAaBUTENECH CEMENCTBA ATOT pOJ  OTIMYACTCS
3HAYUTEIBHBIM MOTUMOP(U3MOM, UTO JTAJI0 OCHOBAHHE
CHCTEMAaTHKaM BBIZIEIUTH B HEM HECKOJIBKO IOZPOJIOB,
CeKIMH ¥  cepuid. [JaBHBIM  OTIIMYHUTENBHBIM
XapaKTEPUCTUUECKUM IPH3HAKOM poja  SIBJIAETCS
HaJd4ue  SromooOpa3sHOi — INMINKM, HA3bIBAEMOM

LIMIIKOATON0M,  oOpasyromiedics B pesyibrare
CpacTaHHs YeIIyeBUIHBIX Meracropopuuios [3-6].

Ha Pycu mosxoxeBenbHEK Beeria ObiT OOBIYHBIM U
JOCTYIIHBIM JIEKAPCTBEHHBIM CPEJICTBOM — POC MOJ
pyKoii, B Onmkaiiiem Jiecy. SroamMm MOXOKEBEIIbHUKOB

MPUITUCHIBAIOT (UTOHIIMTHBIE, MPOTHBO-
BOCHIAJIUTENIbHBIE  CBOMcTBa.  OHM  CHOCOOHBI
TIPOU3BECTH OTXaPKUBAIOIINH 3¢ dexT,
TOHU3UPYIOIIUH. [pu HapyIICHUH paboThI
MHUIIEBAPUTEITHHON CHCTEMBI u KUIIICYHUKA

MOYOKEBENTBHUK MOYKET HCIOJIb30BAThCSl KaK CHIIBHOE
cmaburensHoe  cpeactBo.  CymecTByeT —JOBOJBHO
BHYILUTENBHBIN MiepedeHb 3a001eBaHui, IPH KOTOPBIX
9TO YAWBUTENBHOE PACTEHHWE NPUHECIO OTPOMHYIO
nosib3y. HacToll W3 AaBlIEHBIX £roJl, HAa3bIBAEMbIN
MOYOKEBEJIOBBIM ~ YaeM, JaBald I[IPU  OTCYTCTBHH
amneTuTa W JUId TOAJEep)KaHWA CHI, UM JICUWIH
Kalllellb,  JKEMyJOouHble  paccTpoiicTBa.  IloBsi3kwy,
MPOIUTAaHHbIE COKOM SITO/I, HAKNIAJAbIBAIA HA paHbI,
OTBapOM CIIaCaJICh TPH KOXKHBIX OonesHsx. CBexwue
SITOJIBL, TOPOLIKH ¥ HACTOM U3 CEMSIH YIOTPEOIISUTH TIPH
BOJITHKE, TIONarpe, JUXOpajike, peBMaTh3Me. Macio
CUUTAJIOCh XOPOILIUM CPEJICTBOM TPH JIEYEHUU JIECEH,
TPEIIMH Ha KOXKe, TIPH BAPHKO3HOM PACIIMPEHUH BEH.
[onpaBuTh 300pOBEE MOXKHO OBUIO W B OaHBKe,
MOTAPUBLINCH C MOXKKEBEJIOBBIM BEHUKOM [ 7, 8].

VYnorpeOmsitoTcst  3penble  (YepHbIE € CH3BIM
HAJIETOM) COTLIOAMST OOBIKHOBEHHOTO MOMCKEBEIIHHHUKA.
XOTS UX W MPHUHATO HA3bIBaTh SATOJAMH, HA CAMOM e
JIeTie 9TO MSICHCTBIE MIUIIEYKH, TOCTPOSHHBIE U3 TpeX
MSICHCTBIX YelIyeK, 3aKTI0YalONINX KaXas 10 OTHOMY
TBEP/IOMY JKeITO-OypoMy ceMedKy. MSKOTh IDIO/IOB
3€IeHOBAaTO-Oypas, CMOJHCTasi W  Clajakas  Cco
CBOEOOpa3HBIM apomMatoM [9].

Uz JIPEBECHHBI OTJIENBHBIX BUJIOB
MOXOKEBEIBbHUKA TIOCPEACTBOM CYXOH TIEPEerOHKH
nobwiBaercs 3dupHoe wmaciao (Oleum cadinum,
«MOYOKEBEJIOBEIH JIETOTHY), MPEJCTABIISIONIEe COO0I0
TCYCTYI0 TEMHO-Oypyl0 IKHJKOCTh CBOEOOpPa3HOro
MIPUropenoro 3amaxa. JlpeBecuHa MOXOKEBEIbHUKOB
C JTaBHUX BpPEMEH MCIOJIh30BAJACh B CTPOUTENHCTBE
JIOMOB, KopaOiel, B MeOelbHOH MPOMBIIUICHHOCTH.
Kpenkas, menkocnoiiHas, KpacHOBaTas U CMOJIMCTas
C TPUATHBIM 3allaxOM, 3Ta JPEBECHHA YyCTONYMBa
MIPOTUB  HACEKOMBIX, XOPOIIO  COMPOTHUBISETCA
rHUeHuto. M3 Kopel  CcTBOIa UM BETBEH
MOXKEBEITHPHUKOB JOOBIBAIOT CMOJTY, U3BECTHYIO ITOJT
Ha3BaHMEM «HEMELKOIo caHjaapaka», KOoTopas
CITY’)KHT JJI1 U3TOTOBIIEHUS O€JI0T0 J1aKa.

JlaBHIOIO  HCTOPUI0O  UMEET  INPUMEHEHHE
MOXOKEBEIbHUKA B HAPOJHOW MEIUIIMHE W OBITOBOM
CaHUTapUH, NappOMEpUH M JaKE B MarmdecKux
oOpsimax. M3nenus w3 MOXOKEBENBHHUKA COXPaHSIOT
BCE CBOMCTBa 3TOTO OJaropoaHoro nepesa [10].

D¢dupHOE MaCIO HE3PENbIX IMUIIKOSATO BXOIUT
B COCTaB MMMEpPCHOHHOTO Macina TUIS
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MHUKPOCKOITMYECKUX HCCIEIOBAaHUH M OCBEKAIOLIUX
acceHmuit [2].

MoxokeBenoBble SITOABL, KaKk M MO}OKEBEJIOBOE
JIEpPEBO, MPEACTABILIIOT B HACTOSILEE BpeMs INIABHBIM
o0pa3oM Kak HapogHOe cpencTBo. I[Ipuuem sroip
HanOoIlee yHoTpeOMMBI M TIPAMEHSIOTCS ¥ B HAYIHOW
MEIUIIMHE KaK MOYETOHHOE CpEACTBO, HO TpH
BOCIIJICHUM OHH IIPOTHBOINOKA3aHbL. MOXIKEBEIOBBIE
ArO/Ibl Ha3HAYalOTCAd TaKXKe JUI YCWIECHHs amIeTHTa
NOOOHO APYTHM MPSHOCTSM: UX JAlOT BHYTPb B BHIIE
OTBApPOB M HACTOEB; HAPYXXHO STOJBI YMOTPEOJISIOTCS
IpY OKYPUBAaHMM U B apOMaTHYECKHX BaHHaX. Macio
MOXCOKEBEJIOBBIX — SITOJI  HAa3HA4YalOT —BHYTPb, Kak
JUYPETHK, U HApY>KHO B BUJE CIIMPTOBOIO PACTBOPA U B
COCTaBe Maszei il BTHpaHUHA NPEUMYIIECTBEHHO B
KadecTBe OOJEYTONISIOIIEro cpencTBa. JlpeBecuHa
MOXOKEBETIbHUKA TPUMEHSIETCS IPEUMYIIECTBEHHO IS
OKypHBaHUI, pexe BHYTPb — B KaU€CTBE MOYECTOHHOI'O
cpencTBa. Maciio MOKEBEJIOBOTO JIepeBa SIBISETCS B
HACTOSIIIEE  BpeMsl  WCKIIIOUUTENIBHO  HApOAHBIM
CPEeNICTBOM,  MpPUMEHSEMBIM  MOJOOHO  Maciy
MOXOKEBEJIOBBIX Arol. V3 MOMOKEBEIOBBIX SIr0J, TaKk
KaK OHHM OOraThl caxapom, TOHST BOJKY, Ha3bIBAEMYIO
B0 ®pannmu «Genievrey, a B8 lommananu «Giny [11].

MoXOKeBENIbHUK ~ —  THMUYHO  TIOJIBCKAst
(cnaBstHCKas) mpunpasa. Yaiie Bcero MO KeBEJIbHIK
CUMTAIOT TMPAHOCTHIO OXOTHUKOB. B nomamiHein
KyJIMHAPHH OTIBITHBIC XO3SIMKH YCIIEIIHO UCTIONIB3YIOT
ATOJIBl MOMOKEBEJIbHUKA JUIsl BBIMAUUBAHUS Msica
JOMAIIHUX JKUBOTHBIX, OTYEr0 OHO Kak Obl
proOpeTaeT BKyC AMYU M3-3a TOHKOTO JyXa XBOH, a
TaKXe JUIs TPUTOTOBICHUS PBHIOHBIX MAapHHAIOB.
Panpme w®  KamycTy  KBacHIM € SITOAaMH
MOYOKEBEJIBHUKA, OT 4Yero ee BKYC M apoMar ObUIH
HaMHOT'O JTyYIIe.

Bcee BBIILIECKA3aHHOE MIOTYEPKUBAET
3aCJIyKEHHBIN MHOTOCTOPOHHMM HHTEpEC
YejoBeYecTBA K pacTeHWsM poaa Juniperus L.
OnHako B HACTOSIIEE BpPEMS B OTEYECTBEHHOW
Hay4YHOM MEIUIMHE TMPaKTUYECKOe MpPHUMEHEHHUE
HAXOJIUT TOJIbKO MOMOKEBEIBHUK OOBIKHOBEHHBIH —
J. communis L., mioasl KOTOPOro (IIUIIKOSTOJIbI)
Bkimrouensl B I'® Xl wu3gaHums B KadecTBe
JUYpETHYECKOro  cpeicTBa. Vcmonb3oBaHune B
MEIUIMHE JPYTUX BHJOB MOMOKEBEIbHUKA HE
MIpelyCMOTPEHO HOPMaTUBHOM TOKyMeHTanuei [12].

O MOXKEBEeIbHUKAaX YEeIOBEYECTBY H3BECTHO
MHOTO€, K COXKaJIEHHIO, MHOTO€ O HHX 3a0bITO,
3a0BITO HECTIPABE/IMBO U onpomeTyrBo. Ho 310 He
€IMHUYHBINA CITydai, CBSI3aHHBIA C JIEKAPCTBEHHBIMHU
pacTeHusMH, OBIBIIUMH OQQUIMHAIBGHBIMA H HE
OBIBIIMMH TaKOBBIMH. JTOMY €CTh OOBEKTHBHOE
00BSICHEHHE — DPBIHOK, PHIHOK U €Ile pa3 PHIHOK.
UnTtepech JOMUHHPYIOMINX MHUPOBBIX
(apManeBTHYECKNX  KOMIIAaHMH  3a49acTyl0  HE
NpPEANoNaraloT OypHOTO pa3BUTHS HATYPOLIEBTHKH.

OpHako, 4TO pagyeT, B TMOCIETHHE TOJbl HHTEPEC
noTpeduTened K HaTypalbHbIM JIEKapcTBaM U
JICKapCTBEHHBIM MPOAYKTaM HEMpPEPBIBHO pacTeT. A
CIPOC HO-TIpEKHEMY (POPMHUPYET NPEATIOKEHHUE.

B menom mpemapaTel M3 pacTeHuil o0iagaroT
OTIpeIeJIEHHBIMH 0COOCHHOCTAMHU. OHU OTJIMYAOTCS
CIIOKHOCTBI0 XMMHYECKOTO COCTaBa, CBOWCTBEHHOIO
pacTeHUsIM WM, CIIEAOBATelIbHO, MHOrooOpasueM
OMOJIOTNYECKOr0 ACHCTBHS, BIUSIOT HE HA OAMH, a Ha
HECKOJIBKO penentopos. He ciiy4ailHO OTHO U TO ke
pacTeHHe MOXKHO HCIIONB30BaTh IPH  Pa3IHMYHBIX
3a00J€BaHUAX, OHO  MOXKET  HPOSBIATH U
NaTOTeHETUYeCKoe U CHMIITOMaTH4ecKoe U
WMMYHOCTUMYJIUPYIOLIEE NeUCTBUE. DTa aKTUBHOCTh
pacnpocTpaHsercs Ha HOpMaJIM3alHIo
(YHKUMOHANBHBIX ~ PaccTpOiCTB  OpraHoB, Ha
HOpPMaJIM3alMI0  TPOLIECCOB  OOMEHa  BEIIECTB.
[ToaTomy peiicTBre (GUTONpPENapaToB MPOSBISIETCS
HE CHIOMUHYTHBIM 3(]dekroM, a mpu ATUTEIHHOM
[IPUMEHEHUH, YTO M ONpeAeisieT CHeUUPUuKy u
LIEHHOCTh 3TUX CPEICTB. Hacrynusumit
TepaneBTHdeckuii  dPPexT  oT  IpUMEHEHHS
OPUPOAHBIX KOMIIOHEHTOB OoJjiee  CTOWKHH W
mmrtenbHbIi [13]. Hapsimy ¢ 3TuM pacTuTenbHbIE
npenapaTel, 4Yaimle, HE OO0JaaloT BBIPaKEHHBIM
IJIEPTU3UpPYIOIINM AelcTBueM. VX mpuMeHeHue He
JIaCT OTPHUIATEIILHBIX TOOOYHBIX AP HEKTOB.

I[lo  nmaHHBIM  pa3NUYHBIX  HCTOYHHKOB,
KOJIMYECTBO JIEKAPCTBEHHBIX PACTEHHUN JIOCTHUTAET
17-20 TpICS4, OmHAKO OQUIMAIBEHOW MEIUIIMTHON
noka wucnonb3yercs oxono 300. B mocnegnue
JNEeCATWIECTHUsI B CBA3M C TIOSBICHHEM HOBOI
HO30JIOTUYECKOW  (QOpPMBI  —  «IEKapCTBEHHOMH
00JIe3HN» — aKTYaJIbHOCTh IPUMEHEHHsI IIpernapaToB
U3 PACTUTENILHOTO ChIPhs BO3PACTaeT HEMTOMEPHO.

IIpencraBieHHbIE B JaHHOW CTaThe MaTepUalibl, HA
Halll B3I, JIOCTATOYHO YOEIUTEIIFHO JJOKA3bIBAIOT Ha
prMepe pacTeHuit pona Juniperus L.
[IEPCIIEKTUBHOCTh ~ HE  TOJBKO  JAIbHEHIIEro
MIPEIMETHOTO M3Y4YEHHUS] OTPOMHOTO YHCIa PACTCHUHN
C MO3MIMHA (PapMaKOTHO3MM U JIEKAPCTBOBEIEHHS B
LEeJIOM, HO U HEO0O0XOAMMOCTh TITyOOKOTO aHailu3a
paHee OOpETEHHBIX 3HAaHUM, B TOM YHUCIE
SMIIMPUYECKH TIONYYEHHBIX JIAHHBIX, PELENTOB
HaponHoW MeauuuHbl. [lycTe He Bce, HO MHOroOe
«HOBOE» 3TO, Kak H3BECTHO, JaBHO 3a0bITOE

«CTapoey.
B o1oif cBS3M W 3aKkmioyas BBIIIECKA3aHHOE,
OpeacTaBIACTCA IIpaBOMOYHBIM BBCICHHC B

(hapMareBTHKYy HOBOTO IJIOOAIBHOIO HAMpPABJICHUS H
COOTBETCTBYIOILIETO0 TepMHHA «DapMaleBTUUECKUNA
peMENK».

ITon TtepmunoM «dapManeBTUUECKANA PEMEUK»
npeJyiaraeTcsl MOHUMATh KOMIUIEKC TPaJUIMOHHBIX U
HMHHOBAIIMOHHBIX TEXHOJIOTHUECKUX, aHATUTUUYECKUX U
(hapMaKoIIOTHYECKIX orepauuit (Moneneit),
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MIPUBOMAIIMX K BO3POXKICHUIO pPaHEC H3BECTHBIX H
HBIHE HE WCIIOJB3YEMBIX JIEKapPCTBEHHBIX COCTaBOB H
hopm.

XoyeTcss OTMETUThb, YTO JaHHBIA IyTh
pacIIpeHus HOMEHKJIATyPBI JIEKapCTBEHHBIX
CPEICTB BBITIIAIUT MOCTATOYHO pAMOHATLHBIM H
MaJj03aTPaTHbIM, nbo  HET  HEOOXOTMMOCTH
3aHUMATKCS TIOJTHOMACIITAOHBIM HAYYHBIM ITOMCKOM.
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AnHoTanms [IpoBeneHo MapKkeTHHIOBOE HCCIEI0BaHIE POCCUHCKOTO PhIHKA JeKapCTBEHHBIX
npenapatoB (JI[1), mpuMeHseMbIX B TEpamvH BEreTOCOCYAMCTONW AMCTOHUHM Y JAETeH.
Pe3ynpTaThl KOHTEHT-aHaJIM3a IOKA3ajHM, YTO HAa POCCUICKOM (papMaleBTHYECKOM DPBIHKE
3apeructpupoBaHo 1198 nekapcTBeHHBIX mpenapaToB. M3ydeHa CTpyKTypa JeKapCTBEHHBIX
MpenapaToB MO CTPaHaM-TIPOU3BOAUTENSIM, TPOUCXOKICHUIO, COCTaBy, (hopMaM BBIMYCKA.
YcTaHOBJIEHB! OCHOBHBIE TIOKA3aTelN U TEHACHIIMU Pa3BUTHs aCCOPTHMEHTA JIEKapCTBEHHBIX
CPEICTB.

KiroueBble ciioBa: papmareBTHIECKUN PHIHOK, BEreTaTUBHAS TUCQYHKIHS, MAPKETHHTOBOE
HCCIIEIOBAHNE, JIEKAPCTBEHHBIE CPENICTBA.
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Abstract. The authors conducted a market research of the Russian market of medicinal
preparations used in the therapy of vegetovascular dystonia. The results of the content
analysis demonstarte that 1198 medicinal preparations are registered in the State Register of
Medicinal Remedies. The structure of manufacturer countries, the origin, composition, and
forms were analyzed. The core indicators and development trends of the range of medicinal
preparations were cleared up.

Keywords: pharmaceutical market; autonomic dysfunction; marketing research;
pharmaceuticals.
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B  m00pIX  COMMaNbHO-?KOHOMHYECKHX U
MOJIUTHYECKNAX YCIOBHSIX COCTOSTHUE 3/IOPOBBS JETEH
Y TIOIPOCTKOB SIBJISIETCSL aKTYalbHOM TOCYAapCTBEHHOM
npobniemoii [4, 7, 8, 10]. CornacHO CTaTUCTUYCCKUM
JaHHelM, jumb 10-15 % gered MOXKHO —CUMTaTh
MPAKTHYIECKH 37JOPOBBIMH, ¥ OCTAJIBHBIX HAOIOAAI0TCS
Te WX MHBIE MOpdoormdeckue W (yHKIIMOHAIHHBIE
OTKJIOHCHHS, XpOHW4YEcKue 3abosneBanus [5, 6].
HeanexBatHoe JniedyeHuwe JeTel Ha paHHMX JTarax
(hyHKITMOHATBHBIX W MeTabOMMYEeCKUX HapyIIeHUH B
MIEPHUHATATEHOM TIEPUOJE, OTCYTCTBHUE TUHAMHIYECKOTO
JIMCTIAHCEPHOTO HAOIIO/ICHUS! B KPUTHICCKHE TIEPHOIBI
NPOrPECCUPOBAHUS TTATOTEHETUYECKUX MPU3HAKOB Yy
TaKUX  JeTei; ¢opManpHas — peaOwiwTanys B
MOCTTPaBMATHYECKOM TIEpUOJie, TPHUBOMAT K Oolee
TSDKEIOMY TEUYCHHIO M Oojiee paHHEMYy JeOrTy
HEBPOJIOTHUECKHX 3a00JieBanuii [ 1].

Curgpom BereratuBHOW muchynkuu (CBJI)
BKIIFOYAaeT B ce0s mposBieHHEe BceX (GopMm
HapylIeHNs BEreTaTHMBHOW peryisuuu. [lpoGmema
OCTaeTcsl aKTyaJIbHOW, TaK KaK paclpoCTPaHEHHOCTb
BEreTaTUBHBIX AUCHYHKIUN y JeTel M MOAPOCTKOB
BeChMa 3HAYUTEILHA B Konebmercs ot 29,1 go 82% B
TOMYJISIINH.

®apmakoTepanus JTAaHHOU HO30JIOTHUH
npenycMaTpuBaeT  NMPUMEHEHHE  3HAYUTEIHHOTO
ACCOPTHMEHTa  JIGKAPCTBEHHBIX  CPEACTB U3
Pa3IMYHBIX KIMHUKO-(PapMaKOJIOTHYECKUX TPYIIIL.

CoBpeMeHHbII (dapManeBTHYeCKHH  PBIHOK
Poccum  xapaktepusyercs  HEYKIOHHBIM — POCTOM
TOBApPHOW  HOMEHKJIATYpPBl.  OTO  CYIIECTBEHHO
YBEJIMYMBAET BO3MOXKHOCTh BBIOOpPa HEOOXOAUMBIX
JIEKApCTBEHHBIX TIPENapaToB, JJIsl JIEUCHHs] CHHIPOMA
BeTeTaTUBHOW JUCQYHKIMK Yy JeTeld, ¢ y4eToM
COBPEMEHHBIX TIOIXO/IOB (hapMaKOTepaITiy Pa3InIHbIX
MATOJIOTHYECKUX  COCTOSIHHI, VHTUBH Y ATHHBIX
0COOCHHOCTEH TeueHHs1 OOJIe3HeH, MOTPEOUTETbCKUX
Tpe/IIIOYTEHNI KOHEUHbIX IoTpeduTeneit [2].

BaxHplM  sBisleTCS  M3yueHHE — TEHIEHIMN
(hopMHpOBaHUS POCCHICKOT0  (hapMareBTHIECKOTO
pbIHKAa  IyTeM  MPOBENEHHUS  MapKETHHIOBBIX
UCCIIEIOBAHUN  acCOPTHMEHTa MpenapaToB, s
JICYEHUS BET€TaTUBHBIX PAaCCTPONCTB y AeTel [9].

Lesabi0 HACTOSILIET0 MCC/IEIOBAHUS SABJISIOCH
aHanu3  Poccuiickoro  pelHKa  JIEKapCTBEHHBIX
npenapaToB, MPUMEHSEMBIX TIPU JICYEHUH CHHIpOMa
BEreTaTUBHOW MTUC(YHKIIUU Y ACTEH.

MarepuaJbl u MeTO/bI. OO0BeKTaMu
WCCIIEIOBAHNS SIBWIIACH OQUITHAIBHBIE HCTOYHHUKH
nHpOpPMAaLUH 0 3aperuCTPUPOBAHHBIX u
pa3pelIeHHbIX K MeAUIUHCKoMY TipuMmenenuo JIC B
P®: Tocynapcrennsiii peectp JIC; Peructp JIC
Poccun; CpaBounuk Bumans 2009-2015 .

Metonpl  uCCIENOBaHUS:  KOHTEHT-aHAJIU3,
TPYNIUPOBKH,  PaHXUPOBAHUS, CTPYKTYPHBIH,
CPaBHEHUS.

OOcyxneHue pe3yJbTATOB HCC/AeJ0BAHUSA.
HNudopManmnoHHBI MacCHB JIEKAPCTBEHHBIX CPEICTB
coctaBunl 1198 nexapcTBeHHBIX mpemapaToB, 121
TOProBO€ HauMEHOBaHMEe U 31 MeXIyHapogHOE
HENAaTEHTOBAaHHOE HAMMEHOBAaHHE JICKAPCTBEHHBIX
CpeACTB U3 5 KiIaCCU(PUKAMOHHBIX TPYIIII.

B xome  MapkeTHMHroBOIO  HCCII€OBaHUS
ornpezeNeHa CTPYKTypa acCOPTUMEHTa, KOTOPYIO
dbopmupytor 5 xnaccuukammoHHerx Tpymm  JIIT,
npuMeHsieMbIx A neuenus CBJl y geteit, cornacHo
ATX-knaccupukanuu.  JIUAUPYOIIYI0  TO3MIIUIO
3anumaer rpymmna N «lIpemaparel mis sedeHus
3a00J1eBaHUil HEpBHOW cucTeMb» — 66,7%, BTOPYIO
nosuuuio — rpymna C «lIpemaparel 11t nedeHus
3a00JICBaHUSI  CEPJICYHO-COCYAUCTON CHUCTEMBD» —
20,0%, TpeTbi0 MO3MIHIO — Tpernaparbl Tpynmsl A
«[Ipemapatel, BIMAIOLIME HA MUILEBAPUTEILHBIHI
TPaKT U OOMEH BEIIECTB», Ha KOTOpBIE MPHUXOANUTCS
6,7% B 0011IEM 00BEME ACCOPTHMEHTA.

B xone netanpHOr0 BHYTPUTPYNIIOBOTO aHATN3a
rpynmsl N — «lIpenapatsr nms gedeHus 3a00eBaHUA
HEPBHOW CHUCTEMBI» YCTAaHOBJIEHO, YTO €€ (JOPMHUPYIOT
6 moarpynn JIII. Jlugupyronryto NO3ULMIO 3aHUMAET
rpymma NO6B — «IIcuxocTuMynsaTopsl 1 HOOTPOTIBD) —
65,9%. Ha Bropoit mosurmum Tpymma NO5SC
«CHOTBOpHBIE W cCelaTHBHBIE cpencTBa» — 16,6%.
Tpetbst mosunmsa mnpuxogurcss Ha rpymnmy NO6A
«AnTuaenpeccanTe» — 11,4%.

CermMeHTalMOHHBII aHanm3 o
MIPOM3BOJICTBEHHOMY MIpU3HAKY MoKa3ai
npeobiagaHue JOJM JIEKapCTBEHHBIX MpenapaToB
OTEYECTBEHHOTO TIPOon3BoicTBa— 69,87%, ocTanbHBIC
30,13% - 3apyOexHble mpenaparsl. Kak BWIHO
U3 pHC. 2., pbIHOK IpenapatoB st neueHus CBJ y
JeTel  mpeAcTaBileH — ToBapamu 18  cTpal-
npousBoauTteneil. Jlugepamu no npeioxenuto JIII,
npumensembix Tnpu CBJl y nmereit sBigroTcs:
Poccuiickas deneparus — 69,87%, Uaaus — 12,52%,
I'epmanus — 3,92%.
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4 H Pagl; A «Mpenapatbl, h

E/MAOWMHE Ha
NULLEeBapUTEbHBINA
TPaKT W oBMmeH
eewecte»; 6,70%; 7%

H Papal; Npo4ue; 6,60%; 6%

W Pagl; N «lpenapatbl Ana

nevenuna zaboneeanuin B Papgl; C «Mpenapatbl gna
HepEHOH cUcTembl»; 66,70%; neveHua 3aboneeaHua
67% cepAe4HO-COCYANCTOM
cucTembin; 20%; 20%

B A «l1penapatbl, BIMAIOLLME HA
NuLIEBapUTENbHbBIN TPaKT U 0OmeH
BelLecTs»

u C «[Mpenapatbl ANA nevyeHus
3aboneBaHmA cepaeyHo-
COCYAMNCTOIN CUCTEMBI»

B N «lpenapatbl 414 Ie4eHnd
3aboneBaHWii HEPBHOKW CUCTEMbI»

B [1poyune

Puc. 1. CtpykTypa accopTUMEHTa JICKapCTBEHHBIX MpenapaToB, uis JieueHus CBJ y nereit mo MuaupyromuM rpymnmnam
cornacio ATX-knaccudukarmm, %

Figure 1. Structure of the range of medicinal preparations used in the therapy of vegetovascular dystonia
according to ATC-code, %

/
h Pagl; Mppuwne; 3,90%

" Pagl; Uzpamns; 1,10%

l B Papgl; Yewckan
pecnybnura; 1,20%

B Pagl; CnoseHua ; 1,30%
B Pagl; BeHrpua; 2,20%
Pagl; Pecnybnura

Eenapyl.; 3,40%
A1; Fepmanua; 4%

Haua; 13%

Papgl; Poccus; 69,90%

A J/

Puc. 2. CeFMeHTI/IpOBaHI/Ie ACCOPTUMCHTA JICKAPCTBCHHBIX IIPETIapaTOB I JICUCHUST CBI[ y JIeTeH 110 CTpaHaM-IIpOU3BOAUTEIISIM, %

Figure 2. Segmentation of the range of medicinal preparations used in the therapy of vegetovascular dystonia in children
according to manufacturer countries, %
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B aCCOPTUMEHTE JIC BBISIBJICHBI
MOHOKOMITOHEHTHBIE u KOMOMHHPOBaHHEIC
Tpenaparsl CJI0KHOTO cOocTaBa. B o0miei cTpykType
JIOMHHUPYIOIIast 4acTh MIPUHAICHKUT

MOHOKOMITOHEHTHBIM ~ JIEKAPCTBEHHBIM CPENICTBAM,
yto coctaBisieT 99,0%, xomOunupoBanusie — 1,0%
COOTBETCTBEHHO.

JlexapcTBeHHBIE Mpenapatsl, it Jedenuss CB/]
y AeTell BBIITyCKAIOTCSl B Pa3IMYHBIX JICKAPCTBEHHBIX
dhopmax (puc. 3). CerMeHTHPOBaHHE aCCOPTUMEHTA
10 BHJy JIEKAPCTBEHHOU (DOPMBI BBISIBUIIO, YTO JOJIS

BEreTaTHMBHON OUCOYHKIMM y JAereldl B  oOIei
CTPYKType  accopTuMeHTa cocTtaBisieT  85,1%,
Kuakux — 14,6%, msrkux — 0,3%.

Hanbonpmmit  yaenbHBIE Bec B OOMIEH
HOMCHKJIATypE 3aHUMAIOT TBEPJbIC JIEKAPCTBCHHBIC
dbopmbl:  Tabmetknm — 513 mpenaparoB  (50,3%),
Ta0JETKH, MOKPBITEIE 00ojoukoir — 207 mpemapara
(20,3%), TaOJIETKH, MTOKPBITHIC IJICHOYHOI
obosoukoii — 128 mpemnaparoB (12,5%), yaenbHBbIH
BEC OCTAIBHBIX TBEPJBIX JIEKAPCTBEHHBIX (opM —
17,2 % (172 nexapcTBEHHBIX Ipenapara.

TBEPABIX dbopM s JIeUeHHS cHHApOMa
Papl; ugkan B Papl; Markana A
ﬂEHapETEEHHB\_‘ / NeKapcTeeHHa
a dopma; a dopma;
14,60%; 15% 0,30%; 0%
B Teepnas
NexkapCcTeeHHaA
thopma
Huakan
;?:ﬂ:ﬂewaﬂ Pagl; Teeppan
m Markaa HEHEPETBEHHE
NeKapcTBEHHAA a (lJOPMB;
thopma .
\ 85,10%; 85% )

Puc. 3. CermeHTHpOBaHNE aCCOPTUMEHTA JIKAPCTBEHHBIX Npenaparos i edenuss CBJ] y nerei no nexapcTBeHHbIM Gopmam, %

Figure 3. Segmentation of the range of medicinal preparations used in the therapy of vegetovascular dystonia in children according to
dosage forms, %

Jamee  ocymiecTBieH — aHaMW3  PErHCTpaLliH
JICKAPCTBEHHBIX ~ CPEACTB,  KOTOPBIA  MO3BOJIMI
YCTAHOBUTh, 4YTO Ha  POCCHUMCKOM  pBIHKE  3a
uccnenayembie 2010-2015 rr. 3aperucrpupoBaHo 497
npenaparoB s sedenuss BC/l y nereir. OOHOBIICHHE
accoptuMenTa coctaBwio 41,4%, 4To CBUIETENBCTBYET
0 ONaronpusITHBIX TEHASHIUSIX PA3BUTHA JIAHHOTO
CerMeHTa.

B pe3yabTare aHanm3a chopMupoBaH
ACCOPTUMCHTHBIN MaKpOKOHTYP pBIHKA
JIEKapPCTBEHHBIX CPEZCTB, MPHMEHSIEMBIX MIPH JICUCHUH
CB/l y nereil, KOTOPBIA TpEACTaBIE€H, B OCHOBHOM,

rpenaparamyd Ui JICUCHHs 3a00JICBaHUM HEPBHOM
cucteMsl (66,7%), TUIUPYOIIEe MECTO CPEIH KOTOPBIX
3aHUMAOT TICUXOCTUMYJISTOPHI M HOOTpOIIBI (65,9%).
[lo TpOW3BOACTBEHHOMY TIPH3HAKY TIPeodIafatoT
Mpenaparsl OTEYECTBEHHOTO IPOM3BOACTBa (69,8%).
Mzyvaembrit  accoprument B 85,1%  ciaydaes
IIPECTABICH TBEPIBIMH JICKAPCTBEHHBIMU (POpMamHy,
NperMyIlecTBeHHO B Buae Tabnmerok (50,3%). B
00IIel CTPYKType POCCHIMCKOTO PHIHKA JIOMHHUPYIOT
MoHormpenapatbl  (99%). OOHOBIICHHE COCTaBIISET
41,4% (puc. 4).
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O6HoBNEHUe

MOHOKOMMNOHEHTHbI ((
cocras 99%

0,30%

MpenapaTtbl gNa neyeHun
3aboneBaHui HepBHOM
cuctembl

65,90%
69 90%O0TeUeCcTBEHHDbIN
npoussoauTenb

McuxoctumynaTopbl U
HOOTpoOnMbI

Tabnetku

BepAan NekapCcTBeHHan
85,10%p ¢opMpa

Puc. 4. AccopTHMEHTHBII MAKPOKOHTYP POCCHICKOTO (hapMaleBTHYECKOT0 PhIHKA NpenapaToB, IpuMeHseMbIx npu edennn CB/JI, %

Figure 4. The range of Russian pharmaceutical market of drugs used in the treatment of vegetatovascular dystonia, %

BriBoabI:

OteuecTBeHHBI  (apMalleBTUUECKUI  PBIHOK
npejsiaraeT IeJieBOMy CETMEHTY ToTpebuTeneit
3HAYUTETbHBINA ACCOPTUMEHT JIEKapCTBEHHBIX
MpenapaTroB JUIsl JedeHus AaHHOM Hozomormu. Ha
HEM MPHUCYTCTBYIOT MPEMMYILECTBEHHO IpenapaTsl
OTEYECTBEHHOTO  IPOM3BOJACTBA, B  Pa3INYHBIX
LIEHOBBIX KaTeropusix, 4TO MIpENCTaBISIET
3HAYUTEIBHBINA HHTEpeC JUTSL cemeii,
BOCITMTEIBAIOIINX JETEH.
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Pe3iome. IlpoBenena omeHka »sddexktuBHOCTH peamm3ammu nporpammbl  OHJIC B
Benroponckoii obmactu. M3ydeHsl MaTepualibl NPOBEPOK MEAMIMHCKHX OpTraHU3aluy,

JaHHbIE MOHMTOPHHIA pPEAIM3aLUH HPOrPaMMBbI

OHJIC. BblIsBIEHBI CYILIECTBEHHBIE

pobJeMbl B peaau3aluy mporpaMMel U €€ Hea(h(HEeKTUBHOCTH B LIEJIOM U BCIIEICTBHE ITOTO
BO3MOXKHOCTbh YXYILICHHS [TOKa3aTeNel 3/J0pOBbs HACEJIIEHUS PErHoHa.
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Abstract. The authors have studied the efficiency of the Essential Drugs Supply Program
(EDSP) in Belgorod Region. After reviewing the results of inspections in medical institutions
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implementation of the Program and its efficiency as a whole, and therefore the possibility of
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deterioration of health indicators in the region.
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[Ipao Ha momydeHuWe  TOCYZApCTBEHHOU
COIMAJIbHONW TOMOIIM OTAETBHBIMH KaTErOpPHSIMH
rpaxkgan  Poccuiickoit ®@enepauuu  OmpeneneHo
®enepanbHBIM 3aKOHOM OT 25.06.1999 Nel78-D3 «O
TOCYJAapCTBEHHOW  COIMAJIbHOM  moMommm» (B
penakuun @enepanbHoro 3akoHa ot 22.08.2004
Nel22-@3) [1]. Cucrema  JOIOJHUTEILHOTO
JICKapcTBeHHOro obecreyenus (manee — J1J10O)
rpaXkaH BBEJEHA Ha TEPPUTOpPUH, Kak Poccuiickoil
Oenepani, Tak W benropojckoit obmactm ¢
1 staBaps 2005 r. OCHOBHO# 1ENBIO 3TOW MPOTPAMMBI
SBIISIETCS] TIOJIHOE, Ka4eCTBEHHOE M CBOEBPEMEHHOE
oOecrieueHUe  OTHCNBHBIX  KAaTErOpH  TpaKaaH
nekapctBeHHBIMU cpeactBamu  (JIC); obOecriedeHue
KOHTpPOJISI 3a BBIIIMCKOM, BBIJau€ H OIUIaTOU
BBIJICTICHHBIX HA HYXK/IbI JIbTOTHUKOB JICKAPCTBEHHBIX

CPE/ICTB; pasrpaHMYCHWE W CTPYKTYpHpPOBaHHE
GyHKIWH QenepanbHbIX M PETHOHAIBHBIX OpPraHOB
BJIACTH B 00JIaCTH JIBIOTHOTO O0ECTICYEHHUS B paMKax
equHoi crparermn. [Iporpamma IJIO — omma wu3
KpyIHHEHIMX nporpamMM B 31paBooxpanenun [10, 5].
W3HauanbHO B Hee ObUTM BKIIIOYEHBI BCE TpakaaHe
Poccuiickoii @enepaun, OTHOCSIIUECS K KAaTErOpUU
JINIL, HUMEFOIINX paBo Ha MOJTyYeHUE
rocyJapcTBeHHOUM couuanbHo momomu. B 2006 .
rpaxjaHaM  TNpeJoCTaBIeHO  MpaBo  BblOOpa:
JIeKapCTBEeHHAsI MOMOIIh 17001 JICHEKHAS
KOMIICHcalus. B pe3yibraTe B mporpaMme OCTaINCh
JHLa, UMEIOIINE XPOHUUECKHe (QOpMBI 3a00eBaHU
U TIOCTOSHHO HCTBITHIBAIONINE HEOOXOAWMOCTH B
IpHeMe JIeKapCTB (3a4acTyro goporocrosmux) [8].

Cepus ME/IUIIMHA 11 ®APMAILINA
MEDICINE AND PHARMACY Series


mailto:spichak@bsu.edu.ru
mailto:lapshina_l@bsu.edu.ru

HAYYHbIN
PE3YJIGTAT

RESEARCH RESULT

Spichak LV, Lapshina L.A. Studying the efficiency of the essential drugs supply program in
Belgorod region // Cemesoii scypHan «HayuHblll pezysiomamny. 109

Cepus «Meduyuma u papmayus». - T.1, Ne4(6), 2015.

B 2008 r. B coorBercTBHH C¢ DeaepaabHBIM
3akoHoM oT 18.10.2007 r. Ne230-®3 «O BHeceHUH
W3MEHEHWI B OT/AETbHBIE 3aKOHO/ATENbHBIE aKTHI
Poccuiickoi ®denepanuu B CBSI3U c
COBEpPILICHCTBOBAHUEM pasrpaHuveHUs
NOJTHOMOYMIK»,  TOJHOMOYHUS [0  IPOBEICHHIO
ayKIIMOHOB Ha pa3MemeHHe TOCYIapCTBEHHOTO
3akaza Ha moctaBky JIC, He0OXOAWMBIX AT
o0ecriedeHns] OTACIBHBIX KAaTerOpHid  TpaXkaaH,
nepemansl B cyOpekThl P®. Drta mporpamma
momyumna HazBanme OHJIC - «obecreuenne
HEOOXOIMMBIMU JICKAPCTBEHHBIMU CpEACTBAMU» [2,
6]. Ona mosBommia OO0ECIIEYNTH  ITAIHEHTOB
JKU3HEHHO Ba)KHBIMH JICKAPCTBEHHBIMHU CPEJICTBAMH.
[To psimy HO305IOTHH, TaKUX Kak caxapHbId auaber,
reMoQUIUs, OHKOJIOTHS, PACCESHHBINA CKIIEpo3 U JIp.,
3HAYUTEIEHO VITYHIIIIOCH JIEKapCTBEHHOE
obecrieuenne. [IporpamMma okazama cepbe3HOE
BIHMSHUE TaKkKe Ha pa3BUTHE (HapMaleBTUYECKOrO
peiHKa B memoMm. Ilpm  3TOM  mpowmsomuia
3HAYUTENbHAS AKTUBU3AIUS OTEUYECTBEHHOM
(apmmpomebinienHocTH [7, 9].

B xome peammszamuum mnporpammel  OHJIC
BO3HUKAIOT pasIuYHBIC MPOOIIEMBI: oT
OpPraHU3allMOHHBIX, CBSI3aHHBIX C OYEpesIMH B
neueOHO-POPUIAKTHIECKAX ~ YUPSKICHHAX U
anTeKax, NpoOjJeMax C BBIMHCKOW pELEeNnTOB 0
npobieM ¢ (uHAHCHpOBaHWEM, JeeKTypOid,
HasHaueHneMm JIC, He BKioueHHBIX B llepeueHs
JIEKapPCTBEHHBIX CPEACTB JUIA JIbTOTHOTO OTITyCKa
(«ITepeuenpby), KaueCTBOM ompeeneHus
NOTPeOHOCTH, OTCYTCTBUEM JIOJDKHOTO KOHTPOJIS 32
pe3yJibTataMu IPOBOMMON Tepanuu u ap. [3, 4].

Hean ucciaenoBanus: mydeHne 3hHEKTUBHOCTH
peaM3aIyy IporpaMMbl 00ECTICUCHUS HEOOXOJMMBIMHU
nexapctBeHHbIME cpencTBaMu (OHJIC) Ha Tepputopun
Benroponckoii odnactu (BO).

Martepuanbl MW MeTOABI  WCCJIETOBAHUS.
O6bexToM mcclienoBanms siBriachk mporpamma OHJIC
Benroponckoii obmactu. Mcrounukamu wHGOpMAIUH
CITYKVITH: JaHHbIE MaTepuaioB MPOBEPOK
MEJTUIHCKHX OpraHu3aIHi, MPOBEJICHHBIX
JlenapraMeHTOM 3/IpaBOOXPAHEHUS W  COIMAIBHOMN
3amuTel HaceneHus: benropoackoit obnmacTu, AaHHBIC
MOHHUTOpHHTa peanu3armu  nporpamvel  OHJIC B
benroponckoit  obmactr. MeTOmBI  WCCIICIOBAHMS:
COLIMOJIOTHYECKUH ONpOC, TPYNIUPOBKH, CPaBHEHHS,
KOHTEHT-aHAJIM3, CHCTEMHBIH IOAXOH, CTPYKTYpPHO-
(YHKIMOHATBHBIA aHATIH3.

PesyabTarel  ucciaegoBaHusi. OpHMM U3
HauOoJlee BaKHBIX IIOKazareneit 3¢ EeKTUBHOCTH
(yHKIIMOHUPOBAHUS CUCTEMBI JBTOTHOTO
JIEKapCTBEHHOT'O 00ECTIeYeHUS SBIAIOTCS 00paIIeHus
rpaxnat. JKago0bl Ha HeAOCTaTOYHOE obecreyeHne

JKU3HEHHO HeoOXomuMbIMH #  Baxkueimmmu JIIT
MOCTYMAIOT OT JbIOTONOIYyYaTeNIeH BCEX KaTeropui
(benepabHBIX ¥ PETUOHATILHBIX ).

3a 2015 r. B JlemapTaMeHT 3ApaBOOXpAaHEHUS U
COIMaIbHOM 3amuThl HaceneHuss bO nmoctymuno 237
MMMCEMEHHBIX OOpaIeHN TI0 BOMPOCY 0OecredeHus
JIIT, gro cocraBisieT 12 % OT OOIIETO KOJIMYECTBA
oOpatenuit. [Tockonbky 3a 3T0T *)e nepuon 2014 r.
JaHHBIA  IOKazaTelb  cocTaBmst  15,5%, 71O
HaOJII01aeTCsA HE3HAYNTEIIbHAS TEHICHIMS CHIDKEHUS
KOJIMYECTBa oOpareHmit j3(0) BOTIPOCY
MIPEIOCTABICHHS JIEKAPCTBCHHON MOMOIIU. AHaiu3
oOpallleHU# MMOKa3bIBACT, YTO MPEBATUPYET JKEIaHHE
MIOJTyYUTh OTpeAeNIEHHOE TOProBOe HAMMEHOBaHUE, a
Tarke Ha3HaueHue JIII, He BKIIFOUEHHBIX B IIEPEYEHb

JUTS JIBTOTHOTO OTITycKa (Tadu. 1).
Tabnuya 1
CBe/leHusI 0 BHISIBJIEHHBIX HAPYIIEHHSIX B aMOYJIaTOPHO-
NMOJTMKJIMHUYECKUX OPraHv3anusax BO
Table 1
The problems identified in outpatient facilities in Belgorod
Region

2013r. 2014r. 2015r.

KomnuectBo  amOymnatopHO-
TOIUKIMHIYECKHX 171 168 169
opraHu3anun

Komnuectso MEIUIUHCKHIX

189 122 131
aMOyJIaTOPHBIX KapT

KommuectBo  (enepanbHBIX
JIBTOTHHKOB

48369 47916 45146

KonunuecTBo Bpauel, 3aHATHIX
BBIITACKOM JIBFOTHBIX 1950 2045 2068
pelenTtos

BrisiBiieHbBI HapynICHUs:

Ha3zHadyeHwe Jbprotoro JIII
2,8% 1,7% 1,4%
0e3 ocMoTpa O0JIBHOTO

Ha3HAYEHHE JIIT 0e3
MPOBEACHHUS

JIOTIOJTHUTENILHBIX METO/IOB
00cIe0BaHMIt

2,6% 4,1% 8,9%

OTCYTCTBHUE 3amucu
KOHCYINbTaIMH Y3KUX
CIIELIAJIICTOB

1,3% - 3,8%

HazHauenne 5 u Oomee JIII

1,1% - -
OJIHOBPEMEHHO

HaszHauyeHwe Jbprotuoro JIII
oe3 YKa3aHUs crocoba 3,4% 5,1% 1,8%
PUMCHEHHS

HEPATUOHAJIBLHOC

9 0 9
koMOuHupoBanue JIIT 1,5% 2,0% 0,5%

Ha3HaYCHHE Ha OJTHOTO
0O0JILHOTO JIII,
MPEBBILIAIOIINX KYPCOBYIO
JI03y TIPHEMOB

1,1% 0,9% 0,4%

yucito JIII, Ha3HAYEHHBIX HE

0 - -
nmo MHH 0.5%

Ha3HAYCHHUE JITI, HE

BXOJSIIIMX B CTAaHAAPTHI 0,7% 2,5% 0,6%

MEIUITMHCKON TTOMOIIH

Haubonbiee xonuuectBo Hapymenuid B 2015 r.
cocTaBWiM HapymeHus mpu Bbimucke JIIT 6e3
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MIPOBEICHUS JTOTIOTHUTEITbHBIX METOJIOB
obcnemoBanmii (8,9 %) w® OTCyTCcTBHME 3ammcH
KOHCy/NbTanuii  y3kux  cnenuanuctoB (3,8 %).
OtmedaeTcsi yBenndeHHe HapYIICHWH, CBS3aHHBIX C
HazHadeHrneM JII1 6e3 mpoBemeHNs TOTTOTHATEIBLHBIX
METOJIOB obcremoBanwms, MPEeTyCMOTPEHHBIX
CTaHIapTOM MEIUIIMHCKOW TIOMOIIHW, Ha3HAYEHHEM
aerotroro JIIT 6e3 ykazaHus crmocoba MpUMEHEHHS,
HepalroHanbHoe komOuHupoBanue JII1.

nony4yaBmux panee Jbrotssie JIII, a Bmocnenctsuu
OTJIABIIHX MPEINOYTCHHUE JCHEKHOW KOMITEHCAINH U
300 mproromoxyvaresnei, OCTaBIIMXCS B MPOTpPaMMe
OHJIC. Pe3ynbTathl ompoca moka3alii, 9T0 OCHOBHAS
npuunHa oTkasza (33 %) ot jgerotaeix JIII B mome3y
JIEHE)KHOW KOMITEHCAIINH OOYCIIOBJI€HA MPOCTOTOW H
ymoOCTBOM €€ TIONydYeHHs, ITOCKOJIBKY OT/aB
MpearnovTeHHE KOMITCHCAIlUH, JFOASIM HE
MPUXOJUTCS TPATUTh BPEMs Ha TpUEM K Bpady 3a

C OCJIbIO H3y4YCHUA 3(1)(1)€KTI/IBHOCTI/I NOJIY4YCHUCM PCLCIITAa U TPATUTh BPEMS Ha OKHUJaHUC
peamuzauuu  nporpammbl  OHJIC  oTaenbHbIX HEOOXOUMOr0 BBIMUCAHHOTO JbroTHoro JIII B
KaTeropui rpakaaH B bO MIPOBE/ICH anteuHoi opranmzanuu (AQO) u 1.11. (Tabnuia 2).
couuosiornyeckuii  ompoc 250  pecroHIEHTOB,

Tabnuya 2
IIpnuMHbI BHIOOPA /IeHEKHOI KOMIIEHCALMH B3aMeH JIEKAPCTBEHHOT 0 o0ecneyeH st
Table 2
The causes of selecting financial compensations instead of drug supplies
Tpuunnb Homs, %
Her HeoOXOIUMOCTH CTOSITh B OUEPEIH K Bpady 3a MOIyIeHUEM JIBIOTHOTO PelIeNTa,
OtcyTcTBIE HEOOXOANMOCTH OOHOBJICHHUS PELICTITOB B TOJIMKIIMHUKE, 33
V1006CTBO M IPOCTOTA CHCTEMBI ICHEKHON KOMIICHCALIIN
Orcyrcrsue B [lepeune Heooxomumbix JIIT 22
Yacroe orcytersue JII1 mo merorHomy penenty AO, 16
Her neobxomumocTn oxxunanust iroraoro JIIT B AO
Bo3MOKHOCTB caMOCTOSITeNTEHOTO BEIOOpa HyxHoro JIIT 6e3 npussizku k Ilepednio 8
BosmoxxHOCTB nproOperenst 3G (EKTUBHBIX, OpUrHHAIBHBIX JITT 7
KomrieHcaniys sIBIsieTcsl IOMONHUTENBHBIM (PHHAHCOBBIM HCTOYHHKOM 6
IIpuobperenne JII1 Ha cOOCTBEHHBIE CPEACTBA 3
Bo3moxHOCTB Monb30Bathest Jiroboi AO 2
[Hpyroe 3
Ceoimie  22% OTIPOIIEHHBIX ~ OTMETHIIN Cepbe3HOI MPUYMHOW BBIXOJAa U3 IPOTPaMMBI

orcyrctBue HeoOxonumeix JIII B «llepeune», u
MPAKTHYECKH CTOJBKO K€ YYacTHHKOB OIpoca
yka3anu Ha 4dactoe orcyrctBue JIII mo asrorHomy
peuenty B AO u oxuganue nerotaoro JIII. Okomo
6% yYacTBYIOIIMX B OIMPOCE TpaxkKIaH, BHICKA3aIU
MHECHHEC (0] TOM, qTO cucremMma KOMHCHC&HI/Iﬁ
no3possieT Kynutb te JIII, koTopele NEHCTBUTENBHO
HeoOXoauMBI Oe3 mpuBs3ky K «llepedntoy.

OHIJIC sBusiercs nHanuume B «llepeune» nerieBbIX,
Manod(pPeKTUBHBIX,  JpKeHepudeckux  JIII, B
pe3yabTaTte OONBHBIM TMPHUXOJUTCS TOKYIMaTh 3a
COOCTBEHHBIE  JICHBI'HM  OoJiee  JOPOTOCTOSIIUE
aHanoru. [loyTH TOJOBMHA OMPOIIEHHBIX TIpaXkIaH
(44 %), mnomydarommx Jerotasie JIII, TOTOBBHI
MOTEHIIHAIIbHO BBIMNTH u3 mporpammbl OHJIC mpu

OTIpeIeNICHHBIX YCIOBUAX (Tabnmma 3).
Tabnuya 3

IIpuunnb! oTka3a ot AbroTHbIX JIII skureasmu O

Table 3

The causes of refusals from subsidized medicines by patients in Belgorod Region

ITprumnHbI OTKa3a

| Jonst, %

Cornamrycs (Bcero 43%)

Eciu KoMITeHcaIHs OJTHOCTRIO MOKPOET CTOMMOCTh BeeX HeoOxoanmbix JITT

=
[ee)

I1pu Hanmuuy GOJBIIMX Ouepeaet K Bpauy 3a MOJIyYeHHUEM JbIOTHOTO pelenTa

[Tpu HeoOxoauMocTH aonroro oxxkuaanus JII o JbroTHBIM pelenTaM B anTeke

IIpu orcyrcTBUM pocTta 1eHs! Ha JIIT

I[Ipu oka3aHHWH NOMOIIH B 0)OPMIICHUH KOMIIEHCALIMH

HpI/I YCJIOBHH, YTO KOMIICHCALIUS 6yneT BBII'OJTHEC JIBI'OT

Ecim Heo6xomumele JIIT OynyT oTcyTcTBOBaTh B [lepeune

WIN(WIA~ O

Her (Bcero 57%)

Hu npu Kakux yciIoBHsX

OTCYTCTBYET

ITockoneky ctoumocts JIII BbImIe, yeM pa3Mep KOMIIEHCAllMM, a BO3MOXHOCTH mokynatrb JIIT 3a cBoit cuer

BBI/IIIy HaJIM4Usg CEPHE3HOTO 3360HeBaHHS{, COIIPOBOXKIAAOLICTOCA JOPOrOCTOSIIUM JICUHCHUEM

Hanune HeCKONILKUX 3a001€BaHUid

HOCKOJII)Ky JIbI'OTBI BBI'OJHECC KOMIICHCAIIUN

Bce ycrpauBaer

HOCKOJILKy JacCTO NPUXOOUTCH JIC)KATH B 60III)HI/III€ ¥ JICHE)KHBIX KOMIICHCAIIMI HE XBaTaeT Ha JICUCHUE

HanexxHoCTh JILFTOTHOTO obOecrieueHus

RIN|Wlw(ojo| oo
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bonee momoBuHBl ywacTHHKOB ompoca (57%) He
COTJIACHITUCh OBl TIPOMEHATH MPaBO WX OECIIATHOTO
MOTyYeHUs Ha JACHEXKHYI KoMIeHcammio, a 29 %
PECIIOHACHTOB 3asBWIIM, YTO HE IEpeHayT Ha JNCHEKHYIO
KOMIICHCAIIMIO HU NPU KAKUX YCIOBHAX, MOTHUBHPYS 3TO
HEJOCTaTOYHBIM Pa3MEpPOM JICHE)KHOH KOMIICHCAIUH,
KOTOpasi HE TMOKPHIBAET CTOMMOCTH HEOOXOJIUMOTr0
konuuectBa JIII, a Takke HalIM4ueM CEPbE3HOIO
3a0oneBaHus, TpeOYIOMIEro MPUMEHEHHS JOPOTOCTOSIINX

JII. 100 % pecnoHICHTOB HE YCTpPAaWBAacT IOCTOSHHBIA
poct mer Ha JIII. Yacth OGONBHBIX T'OTOBAa IEPEHTH Ha
KOMIICHCAIINIO W IIIAaHUPYET 3TO CHenaTh B Ommkaiimee
BpeMs, €CITi UM OyZAeT OKazaHa IOMOIIb B O(opMICHHH
Takoro mepexoma. IIpm 3TOM BCe  PECHOHACHTEHI
0OYCIIOBIIMBAIOT CBOM MEPEXOJ] PSAOM IOIOIHHUTEIBHBIX
MOXKEJIAHUH, TepeYeHb KOTOPBIX B MOPSIKE YOBIBAHUS
3HAYMMOCTH TIpUBEEH B Tabnuiie 4.

Tabauya 4

AHa/In3 BO3MOXKHBIX IIPMYMH BO3BpaTa B nporpammy OHJIC

Table 4

Analysis of possible causes of returning to the Essential Drugs Supply Program

ITpuunnsbl

I Jomnst,%

Ja (Bcero 47 %)

Ecmu Bce HyxHble JII1 6yayt BxoauTs B IlepedeHp JIBTOTHBIX

HpI/I Hagnunu JIIT B anTekax u ux BbIJa4€ IIpH IEPBOM OGpaIJ.ICHI/II/I B alITCKy C pCUECTITOM

ITpu pe3KoM pocTe IieH Ha He0OXOAUMBIC penapaThl

HpI/I IPEBLILICHUN CTOUMOCTH HeO6XOI[I/IMLIX JITT Haa CTOUMOCTBHO KOMIICHCAIIUU

B cnydae ynpoueHus npoueaypsl moxy4eHus peuenta y Bpada u noiydenus JIII B AO

[Ipu yBennyeHuu cpoka AeHCTBUS peLenTa

ITpy N3MEHEHHUH caMoii IPOrpaMMBL, €CIIH OHa OyzieT 6oJee MpoayMaHa

HpI/I BBIITACBIBAHUU JOPOTHX KaYE€CTBECHHBIX OPUTMHAJIBHBIX .HH, a HC ICIICBBIX aHAJIOT OB

[Ipu nocraske JIII Ha foM

[Tpu oTCYTCTBHU ITPOBOJIOYKH C 0()OPMICHHEM JIBTOT

e L DN ENENTSIENIEN] I

Her (Bcero 53%)

Hu npy Kakux ycinoBHsIX

Bce ycrpanBaer

BI:I6I/Ipa}O CaMOCTOSATCIIBHO

KOMHCHC&HI/II/I 1oJ1y4aThb yz[o6Hee, YEM JIBI'OThI, IMIOCKOJIBKY MPEANOYUTAIO IMOKYNAaTh TC Ipernaparbl, KOTOPLIC

M3-3a yacroro orcyrctBust abrotaoro JIII B anreke

HOCKOJ’ILKy Bpaydu BBITUCBHIBAIOT ACIIEBLIC aHAJIOI'U

[Tockoneky otcyTcTBYIOT HeoOxoaumeie JIIT B [lepeune

IMockoneky nporpamma asrotHeix JIIT He oTnaxeHna

B cBsi3u ¢ HeoO6XoaMMOCTRIO TpHoOpeTaTh 0OcHOBHYIO YacTh JIII 3a cBo# cuer

Tpata 3HAUHTEILHOTr0 00beMa BPEMEHH Ha TTOCElICHUE Bpaya

o L G D S ES IS BN

M3yyeHne BO3MOXHOCTM OTKa3za OT JCHEXHBIX
KoMIleHcauil B moJib3y JbrotHsix JIII mokasano, uto
OCHOBHAsI JIONI1 OOJBHBIX CYUTAET 3TO BO3MOXKHBIM IIPH
ycrmour Hamuuaust HeoOxoaumeix JIIT B «Ilepeuney», mpu
peskom pocte IieH Ha HeoOxomumbie JIII, mpu
npesbiieHun croumoctu JIII Hajx kommeHcanued, npu
YOPOIICHUH TPOLEAYPHl MOJIYYSHHUS JTBTOTHBIX PEIENTOB
U YBEJIMYEHMM CpoKa HX JeiicTBus. HemanoBaKHBIM
(hakTOpOoM IS TepexoAa SBIAETCS W3MEHEHHE CaMOM
nporpamMmbl  OHJIC u Bkmouenne B  «IlepeueHs»
JIOPOTOCTOSIINX, 3PPEKTHBHBIX H opuruHambHBIX JIII.
YpoBeHb 10BepHs K cHCTeMe JIbroTHOro obecrieueHus JII1
OTJIMYAETCS Y pa3HbIX TPYII ONPOLICHHBIX. [ paxknaHe,
KOTOpbIE TMONYYarOT JIEHEXHYI0 KOMIIEHCALHUIO, 3aMETHO
KpUTUYHEE OLEHUBAIOT BCE CTOPOHBI CUCTEMBI JIbIOTHOI'O
obecnieuenns JII1, yem momyuwatomme nerotusie JIII. Kak
MOKa3ajl  pe3yiabTaThl HCCICAOBAaHMS, peEIIeHne 00
obpamieHMd K Bpady B ciaydae 3a0ojeBaHUS OOBIYHO
CBSI3aHO C TeM, HACKOJIbKO CHJIBLHO BBIPAKEHBI CHMIITOMBI
HepoMmoranus. IlpudeM o0e TPYIIBI JIBFOTHONW KaTerOpUHU
rpaxKaaH — U Te, KTO 1oJib3yercs NbroTHbiMu JIII, u e, KTo
MONTy4aeT MACHE)KHYI0 KOMIICHCAIIMI0 — BexyT cebs
OJIMHAKOBO. B ciywae Jerkoro HejoMmoranus Oolee
TOJIOBUHBl YYaCTHUKOB HCCIEJOBAHUS MPEANOYUTAIOT
3aHUMaTbcs camoniedeHueM (54 %). B MeaunuHCKyro

OpraHU3aIMi0 OONBIINHCTBO PECHOHACHTOB O0OpamaroTcs
TOJIBKO TOT'/Ia, KOTJa CUMIITOMBI HEIOMOTaHHsI BbIPA’KEHBI
SIBHO — TPH YeTBEPTH ONpoiueHHbIX (73 %) U B ciyuae
CHWJIBHOTO HEJAOMOTaHUSI B MEIUIMHCKUE OpraHHU3aliu
obpamatorcs npakrudecku Bee (94 %). YcraHOBIEHO, YTO
TpakJIaHe, TOJIyYaroIIne JIbIOTHBIE JIIT, qariie
oOpamarmTcs B MOJUKIMHUKY, Ye€M TE, KTO TOIb3yeTCs
JIIEHE)KHOH KOMIIEHCAlne. DTO MOXKHO OOBSCHHUTHL TEM,
YTO  TIpaXKgaHaM,  HOJydaloluM  JbrotHsie  JIII,
MPUXOJAUTCS MUHAMYM pa3 B MecCsIl MocemaTh Bpada Jyis
MIPOJICHHSI, OOHOBIICHVSI WJIN BBIIIMCKH HOBOTO JILTOTHOTO
peuenta. Tak, 74 % nony4atomux jsrorusie JII1 xoasT B
MOJIMKJIMHUKY pa3 B MECSL M yalle, TOTAa Kak cpeau Tex,
KTO TIOJIy4aeT JIEHEXHYI0 KOMIIEHCAlLlMI0, C Takoi
4acTOTOM MOCEIAT MOMUKIMHUKY 48 % ONpOILICHHBIX.
Kak mnokazanu pe3yiapTaThl UCCIIEIOBAHMSI, ACCOPTUMEHT
JIIT, Bxonsamux B «IlepeueHpby», MOTHOCTHIO MIIM YACTUYHO
COOTBETCTBYET  MOTPEOHOCTSAM  JIBTOTOIOJIyYaTeseH.
IToutn pgBe TpeTH TeX, KTO TOJy4daeT JIECHEKHYIO
komneHncarmio (60 %), 3agBWIH, 9TO UM TPUXOIUIOCH
nokynate JIIT 3a cBou neHbru. Emie TpeTh ONpoOLIEHHBIX,
W3 TpYNIbl MONYyYarollMX JEHEKHblE KOMIICHCALUY,
orMeTiiH, 4To «IlepeyeHp» oTBEYaeT UX MOTPEOHOCTIM
s 9actuaHO (31 %). B cBSA3M ¢ 3TUM MOXHO ClieiaTh
BBIBOJI, 4YTO HMMEHHO  HecooTBeTcTBUE  llepeuns
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HOTPEOHOCTSIM OOJIBHBIX SIBISETCS NMPUYMHOW MX BBIXOZA
n3 mporpammel  OHJIC. Kax mnpaBumo, AO He
MPEIOCTAaBIAIOT BO3MOXKHOCTH BBIOOpa Mexmy JIII
pa3nuuHbIX npousBoauTenei (56—62 %). Mexny TeM s
OOJNBIIMHCTBA ONPOIICHHBIX BaXXHO, KTO mpon3Boaut JIII
(55-58 %). Ilomydaroimye ACHEKHYIO KOMIICHCALNIO
TOTOBHI [IOIIayuBaTh 3a npuodOpererme JIII Hy)kHOTO
npousBourens. Kaxaprit Bropoit (50 %) u3 momydarommx
aerotasie JII1 perynspHo BBIHYX/IEH MMOKYIATh MX 32 CBOH
nenpru. Takum  obOpasom, Ha Tepputopun bO Ha
NPOTSHKEHMH  BCEX  JIET — pealu3allid  IPOrpaMMBI
OTMeYaeTcs CHIKEHUE YHUCIIEHHOCTH rpak/aH,
OCTAalOUIMXCS B HEH, YTO MOXET NPUBECTH K
Hed(peKkTuBHOW Tepanmuu OONBHBIX, HYKIAIOIUXCS B
MIOCTOSITHHOM MEIUIMHCKOM HaOIIOJEHHUH, ¥, B KOHEYHOM
pe3ysbTaTe, OTPHUIATENIFHO CKa3aThCsl Ha IIOKa3aTelsixX
3JI0POBBS HACEICHUSI PETHOHA.
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Abstract. This paper presents an original method for the analysis of corticosteroids with the
use of reversed-phase high performance liquid chromatography. A mixture of 1% aqueous
formic acid and ethyl alcohol at a ratio of 10 to 90 was taken as an eluting system for
corticosteroids. This ratio of solvents in the mobile phase ensures control of the rate of
movement of corticosteroids in the column. Since corticosteroids are freely soluble in alcohol,
using 90% of this solvent in the mobile phase ensured optimum retention time of these
compounds. Another important advantage of this system is that the expensive and toxic
acetonitrile and methanol, commonly used in the world practice in the reversed-phase HPLC
were replaced with non-toxic and available ethyl alcohol. The quality of the chromatographic
results remained the same. Due to characteristic UV and visible spectrum absorption bands of
the corticosteroids, we used the diode-array detector to record the results. Analysis time was
maximum 5 minutes, which characterizes the chromatographic process as express enough.
Keywords: glucocorticosteroids; high performance liquid chromatography; chromatographic
system suitability criteria.
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AnHoraums. IlpennokeH OpUTHMHAIBHBIM  METOJ ~ aHalu3a KOPTUKOCTEPOUIOB C
HCTIONB30BaHUEM 0OpaiéHHo-(pa3HON BBICOKO3()(EKTUBHOM KUIKOCTHONH XpomaTto-rpaduu.
B kadecTBe 2MIONPYIONIEH CHCTEMBI KOPTUKOCTEPOUAOB To100pana cMech 1%-Horo BOgHOTO
pacTBopa KHCJIOTHI MYPaBBHHOH — CIOHPT JTHWIOBBIM B cooTHome-HUsSX 10:90. Takoe
COOTHOILICHHE PACTBOPHUTENICH B TOABMKHON (ha3e IO3BOJISIET KOHTPOJIUPOBATH CKOPOCTH
MEpPEMELIEHUS] KOPTUKOCTEPOMJIOB MO KOJOHKE. lIOCKONBKY KOPTHKOCTEpOMIBI XOPOIIO
pacTBOPUMBI B CIHPTE, TO WCIOIB30BaHHE B MOABIWXHOU (aze 90% sToro pacTBopuTEmns
MO3BOJIMJIO TIOJNYYHTh ONTHMAIBHOE BpEMs YIEpKU-BaHWS MAHHBIX COeAWMHEHHH. Takke
BaXHBIM JOCTOMHCTBOM JaHHOH CHCTEMBl SBIS-€TCS TO, 4YTO NPOBEJCHAa 3aMEHa
JOPOTOCTOSIIINX M TOKCUYHBIX alleTOHUTPHIIA W Me-TaHOJIa, TPAJUIIOHHO HCIOIB3YEMBIX B
MHPOBO# MpakTUKe B MeTozae oOpaiénHo-¢hazHoit BOXKX Ha HETOKCHUYHBIA M ITOCTYIHBIN
CcnUpT OATWIOBHIA. KauecTBo momy4ya-eMbIX pe3ylbTaTOB XpomarorpadupoBaHHs He
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M3MEHMIOCh. [10CKONBKY KOPTHKOCTE-POMABI MMEIOT XapaKTepHBIE IMOJOCHI TOTJIOMEHUS B
YO®- u BUAUMON 00NaCTAX CHIEK-Tpa, TO JJIS PETUCTPAIUU PE3yJIbTaTOB HCIOJIb30BaH
TUOTHO-MATPUYHBIN JeTekTop. Bpems aHanmm3a cocrtaBmwio He Ooilee 5 MHHYT, 4YTO
XapaKTepu3yeT NaHHBIA XPOMAaTO-Tpa(MIeCKUil MPOIIECC KaK BEChMa dKCIIPECCHBIM.

KiroueBbie cJioBa: TJIFOKOKOPTUKOCTCPOUBI,

BBICOKOI)(I)(I)CKTI/IBHaﬂ KHAKOCTHasA

XpOMaTOI‘pa(I)I/IH, KPUTCPpHHU TPUTOJHOCTHU XpOMaTOFpa(l)H'-ICCKOfI CHCTCMBEI.

Introduction. Steroid hormones are one of the
most important groups of drugs in the modern
pharmaceutical market. The most important feature
of this group of drugs is the breadth of
pharmacological effects and especially the impact
on all metabolic processes of the body. However,
steroid compounds are a quite diverse group of
compounds in terms of their points of application.
There are sex hormones and hormones of the
adrenal cortex — corticosteroids. The latter group of
hormones features pronounced influence on the
exchange of various substrates in the body,
primarily  carbohydrates.  Furthermore, their
characteristic property such as regulation of immune
processes in the body determines their breadth of
use in different clinical forms, including the most
severe autoimmune diseases. None of other
pharmacological group has similar vector of action
at the present time, so these drugs are virtually
indispensable in all fields of medicine [5].

Given the uniqueness of corticosteroid
hormones in medical practice, the methods of their
quality analysis are highly essential, because sound
quality of these compounds depends entirely on
their standardization.

Currently, a significant amount of analysis
methods for corticosteroids has been developed, due
to their long-time application in medicine.
Corticosteroids are mainly analyzed by instrumental
methods of analysis, due to their structural features.

Spectral analysis methods are most widely used
to study these compounds. The presence of common
chromophore fragment — a ketodienoic group —
ensures their absorption in the UV-area of the
spectrum. Therefore, UV spectroscopy is one of the
most  important methods of analysis of
corticosteroids, which is used for both
identification, and their quantification.

IR  spectroscopy is suitable for the
identification of steroids and the establishment of
structural features in their formula because it can
detect the presence of specific functional groups and
structural features of the molecules.

The steroid compounds have a hard skeleton —
a sterane core and conjugated bonds, so a
fluorometer is also required for their analysis.
Fluorometric method is quite sensitive, therefore

indispensable for detecting the trace amounts of
corticosteroids, in particular, in the
biopharmaceutical analysis [2].

Chromatographic techniques are the most
important for the analysis of corticosteroids. There
is a large number of analysis layouts developed,
corticosteroid mobile phases chosen in various
objects with the use of planar chromatographic
variants such as paper and thin-layer ones.

An essential variant of corticosteroid
chromatography is the method of gas-liquid
chromatography. Due to thermal stability of these
compounds and their ability to derivate into volatile
forms, this method has widespread application in
their analysis.

HPLC-method has found wide application for
the standardization of corticosteroids, especially in
the direct-phase variant. This is due to mild
conditions of HPLC, and a large number of
structural information obtained from the analysis
results.

However, each of the said methods of
corticosteroid analysis has its own significant
drawbacks. In particular, spectral methods can only
provide information on the structure of the
chromophore or the presence of functional groups,
but no information about the purity of analyzed
objects.

Methods paper and thin-layer chromatography
are characterized by an inadequate sensitivity,
objectivity and give little information about the
analyte.

Although  gas-liquid chromatography s
characterized by sensitivity and objectivity, it,
however, requires complex sample preparation and
conditions of analysis.

HPLC has become one of the most valuable
methods for separation and determination of
corticosteroids. One of such possible causes for
displacing the gas chromatography with HPLC in
the corticosteroid analysis is the thermal sensitivity
of a side chain C-17. In addition, HPLC allows
determining all corticosteroids with quite high
sensitivity by their intense UV-absorption band in.
The high sensitivity of HPLC allows addressing
almost all the problems that can arise for analysts in
the field of pharmaceuticals and biomedicine [1].
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Corticosteroids can form isomers due to the
presence of asymmetric carbon atoms in their
structure, so the advantage of HPLC method lies in
the possibility of separating these isomers. As for
the chromatographic separation systems, both
adsorption  chromatographic and  distribution
reverse-phase systems have been widely used. The
UV-detectors are almost exclusively used for the
chromatograms analysis. The absorbance is usually
measured on a spectrophotometric ultraviolet
detector at 240 nm [2, 7].

Given the above, the development of new
approaches to the analysis of corticosteroids is a
topical problem.

Objective of the research was to develop the
optimum methods for the analysis of corticosteroids
with the use of reversed-phase high performance
liquid chromatography (HPLC).

Materials and methods. The objects of this
study were corticosteroid-containing medications

such as «Dexamethasone» eyedrops,
«Triamcinolone» tablets, and «Prednisolone»
injections.

Chromatographic studies were conducted on
the chromatographic apparatus by Agilent
Technologies 1200 Infinity (USA) with autosampler
Agilent 1200, vacuum micro-degasifier, gradient
pump, and thermostat of the same series. Electronic
absorption  spectra were recorded with a
spectrophotometric  diode-array detector Agilent
1200 (a wavelength range of 190 to 950 nm, a
cuvette with a path length of 10 mm and volume of
13 ul), the scanning pitch — 2 nm.

Registration and processing of spectral data and
chromatograms was performed with the use of
Agilent Chem Station software.

The tests were carried out with a steel
chromatographic column Ascentis express Cyg2.7
um % 100 mm % 4.6 mm.

The mobile phases were prepared with the use
of the following solvents: ultrapure water (liquid
chromatography), ethyl alcohol (acc. GOST R
51652), and formic acid.

Column efficiency was determined by
calculating the number of theoretical plates N. As an
optimal column efficiency criterion the value of not
less than 5000 was used [4].

The number of theoretical plates was calculated
by formula 1:

N :16><(L)2 (1)
y7i

wheret - the retention time of the analyte, mm;

u- peak width at the baseline, mm.

The main criterion for assessing the adequate
separation of adjacent peaks was the separation
factor R, which shall not be less than 1.5, subject to
the European Pharmacopoeia [4]. In this case, the
peaks must be separated in the baseline.

Peak separation coefficient Ry was calculated

by formula 2:
Al

s = Ho,5(1) THo,5(2)
where Al _ distance between the tops of
two adjacent peaks, mm;

R

Hosayr Hosz) width at half peak height
of the two components, mm.

The shape of the chromatographic peak,
which characterizes the overload of
chromatographic column, was determined by
calculating the peak asymmetry coefficient (Tf) by
formula 3:

_ Ho.os
F ™ 2xr

where poos — peak width at a height of 5.0% of
the baseline, mm;

f — distance from the peak base at a height of
5.0% of the baseline to the perpendicular drawn
from its top, mm;

The optimum value of the asymmetry
coefficient 7+ was the one less than 2.

Separation was carried out under the following
conditions:

mobile phase: 1.0% formic acid aqueous
solution — ethyl alcohol (10 : 90);

mobile phase rate — 0.5 ml/min;

column temperature +35°C;

sample injection volume 1pl.

The investigated corticosteroids contain in the
ring A a chromophoric fragment represented by
ketodienoic group, therefore absorb optical
electromagnetic radiation in the ultraviolet region.
Maximum absorption of these compounds is
observed in the wavelength range of 238 — 242 nm.
Therefore, the UV-spectrophotometry is used for the
qualitative ~ and  quantitative  analysis  of
corticosteroids and their analogs.

A diode-array detection at a wavelength
A =240 nm.

Results and  discussion.
chromatogram is shown in Figure 1.

Polkortolone
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Figure 1. Polkortolone chromatogram

Applicability of the applied chromatographic
system was confirmed by calculating the suitability
criteria.

The results are shown in Table 1.

Table 1
Indicators of chromatographic system suitability for determining Triamcinolone in tablets
tr S N HETP T W,
1.920 376.6 10184.81 9.8x10™ 0.688 0.0761

tr — absolute retention time, S — area of the peak, N — number of theoretical plates, HETP — height equivalent to theoretical plate,

T — asymmetry coefficient, W, — he peak width on the baseline.

The suitability criteria in the Table 1 give
evidence of the suitability of the applied
chromatographic system, because the number of
theoretical plates was >5000 and the asymmetry
factor was less than 2.

Dexamethasone drug was separated under
conditions similar to those of Triamcinolone.
Chromatogram is shown in Figure 2.

Thus, the suitability criteria in Table 2
demonstrate that the applied chromatographic system
is suitable for determination of Dexamethasone.

Moreover, the use of the said chromatographic
system allowed us to detect the Dexamethasone
isomer in the chromatogram — a peak with a retention
time of 1.951.

Thus, the chromatographic system ensures
determination of both the authenticity of the product
«Dexamethasone», and its purity, as can be seen from
Figure 2.

Prednisolone
in Figure 3.

chromatogram is shown
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Figure 2. Dexamethasone chromatogram
The suitability criteria of the applied chromatographic system are shown in the Table 2.
Table 2
Indicators of chromatographic system suitability for determining Dexamethasone in eye drops
tr S N HETP Ts W,
3.758 184.9 14438.39 6.9x10™ 0.519 0.1251

tg — absolute retention time, S — area of the peak, N — number of theoretical plates, HETP — height equivalent to theoretical plate, T; —

asymmetry coefficient, W, — he peak width on the baseline

DAD1 A Sig=240,4 Ref=off (2015-05-14APREDNISOLON.D)

mAU g “DADL 1926 (S50mAU -) Re=L 73382473 of PREDNSCLOND
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Figure 3. Prednisolone chromatogram
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Table 3
Indicators of chromatographic system suitability for determining Prednisolone in the injectable drugs
tr S N HETP Ts W,
1.927 2739.2 10562.35 9.4x10™ 0.677 0.075

tr — absolute retention time, S — area of the peak, N — number of theoretical plates, HETP — height equivalent to theoretical plate,

T;— asymmetry coefficient, W, — he peak width on the baseline.

The suitability criteria in Table 3 demonstrate
that the applied chromatographic system is suitable
for determination of Prednisolone.

Summary. As a result of the conducted studies, an
original method for corticosteroid analysis has been
suggested. In this case, we used a reverse-phase
chromatography. Corticosteroids are characterized as
low-polarity compounds and therefore can be actively
captured by nonpolar stationary phase. However, a
mixture of 1% aqueous formic acid and ethyl alcohol at
a ratio of 10 to 90 was taken as an eluting system for
Dexamethasone, Prednisolone, and Triamcinolone. This
ratio of solvents in the mobile phase ensures control of
the rate of movement of corticosteroids in the column.
Since corticosteroids are freely soluble in alcohol, using
90% of this solvent in the mobile phase ensured
optimum retention time of these compounds that did not
exceed 5 minutes. Another important advantage of this
system is that the expensive and toxic acetonitrile and
methanol, commonly used in the world practice in the
reversed-phase HPLC were replaced with non-toxic and
available ethyl alcohol [3, 6]. Furthermore, the quality
of the chromatographic results remained the same. To
record the analysis results, we used the diode-array

detector that records the electronic absorption spectra,
which is an objective feature in the drug data analysis,
due to characteristic UV and visible spectrum
absorption bands of the corticosteroids. Analysis time
was maximum 5 minutes, which characterizes the
chromatographic process as express enough.
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Annoranus. basmwmk o6bikHOBeHHBIH — Ocimum basilicum L. comepuT mupokuii cnekTp
OMOJIOTMYECKH aKTHBHBIX COCAWHEHWH, B WX 4ucie dS(QUpHble Macia, (EHOJIbHBIC
COCIMHEHHS, BKJIIOYAsi (pIIaBOHOMIBI M aHTOIMaHbl. DHOJETOBas pPa3HOBUIHOCTH SIBISETCS
0oraTtblM HMCTOYHMKOM AalMJIMPOBAHHBIX W TJIMKO3WIMPOBAHHBIX AHTOIMAHOB M MOXET
MPEJCTaBUTh HHTEPEC B KAYECTBE YHUKAILHOTO UCTOYHHKA CTAOMIBHBIX KPACHBIX TUTMEHTOB
JUIS  TMIIEBOM  MPOMBIIIJICHHOCTH. MeToaoM  BBICOKOI()()EKTHMBHOH  JKMIKOCTHOMH
xpoMaTtorpaduy OmIpeneiaéH XuMHYecKmii cocraB  adrtormamoB — O. basilicum L.
YcTaHOBIIEHO, YTO B €r0 COCTaBEe MPUCYTCTBYEeT 12 aHTOIMAHOBBIX TIUKO3WIOB, MPUYEM
JIAHHBIC COCIMHEHUS] HAXOMATCS B BHJIE JCTICUAOB C OKCHKOPUYHBIMU KHCIOTaMH, O 4Y&M
CBHUJICTENILCTBYIOT WX XapakTepHble YD-npodmin. ATTUKOHOM aHTOIMAHOBBIX TITUKO3UIOB
SBJISCTCS IMAaHUJMH, YTO OBUIO TOATBEPXKICHO KUCIOTHBIM TuaponusoMm. [lpuuém 11
AHTOI[MAHOBBIX TJIMKO3MIOB IPEACTABICHBl B BUJE JCNCUIOB C M-KyMapOBOH KHCIOTOM.
OIvH U3 aHTOIMAHOBBIX TIIMKO3WIOB HAXOJHMTCS B BUJE JENCHAa C KOPEWHOI KHUCIOTOM.
KonnuecTBenHoe omnpeeneHne aHTOLIMAHOB MPOBOAWIN METOJIOM pH — dugghepernyuanvroii
cnekmpogpomomempuu. YCTaHOBIEHO, 4To B cBekeM chipbe O. basilicum L. cymmapnoe
cozep:kaHue antoruanoB coctaBuio — 0,48+0,054%.

KaioueBble cioBa: 0a3wiinKk OOBIKHOBCHHBIN, [ENCHIBl AHTOLMAHOBBIX TJIMKO3HUIIOB,
BBICOKOA((EeKTHBHAS KHUIKOCTHAS XpOMAaTOTpadus.
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Abstract. Sweet basil — Ocimum basilicum L. contains a wide spectrum of biologically
active compounds: essential oils, phenolic compounds, including flavonoids and
anthocyanins. The violet variety is a rich source of acylated and glycosylated anthocyanins
and can be of interest as a unique source of stable red pigments for the food industry. The
HPLC method has determined the chemical composition of O. basilicum L.anthocyanins: it
contains 12 anthocyanin glycosides, and these compounds are in the form of depsides with
hydroxy-cinnamic acids, as evidenced by their characteristic UV profiles. The aglycone of
anthocyanin glycosides is cyanidin, which was confirmed by the acid hydrolysis. And 11
anthocyanin glycosides are represented as depsides with p-coumaric acid. One anthocyan
glycoside is in the form of a depside with caffeic acid. The quantification of anthocyanins
was determined by the pH-differential spectrophotometry. It was found that the fresh
O. basilicum L. raw material total content of anthocyanins was — 0,48 + 0,054%.

Keywords: basil ordinary; depsides anthocyanin glycosides; high performance liquid

chromatography.

Bgenenne. Aumoyuanuounvi — 3TO
MPOU3BOIHbIE KaTHOHA hrasunusi. OCOOCHHOCTBIO
CTPOCHUSI AHTOLMAHWIMHOB SIBIACTCS HaJUM4YUE B
TeTePOIMKINIECKOM KOJIBIE YETHIPEXBaJICHTHOTO
KHCI0poJia (OKCOHHUS) U CBOOOIHOM TOJIOKUTEIBLHOM
BaJICHTHOCTH. AHTOILMAHBl OTBEYAIOT 33 OKPacKy
TUIOZIOB, IBETKOB W JAPYTHUX 4YacTed pacTeHWH OT
OpaH>KeBOro a0 cuHero [1].

Ha okpacky aHTOIMaHWIMHOB BIHSIET YUCIO W
MPUpPOJIAa  3aMECTHTENIe: THIPOKCWIGHBIE TPYIIIIEL,
HeCcyIIye CBOOOTHBIE ANIEKTPOHHEIE TIaphl,
00yCITaBIIMBAIOT OATOXPOMHBIN CABHT TPH YBEIHMISHUH
uX 4ucia. [JMKo3uaupoBaHWe, METWIIMPOBAHUE WITU
AIMIIMPOBAHUE THPOKCHIIbHBIX rpyIm
AHTOIMAHW/IMHOB TPUBOJUT K YMEHBIICHHIO WU
HCUYE3HOBEHHUIO OaToxpoMHOro sddekra [2,3].

Bonpime  paznuums  Mexay — TPUPOJHBIMU
aHTOIIAaHAMHU CBSI3aHBI c pazHoobOpazueM
VIJIEBOJHBIX ~ (parMeHToB, TNPUCOEAWHEHHBIX K
armMKOHYy TIO TWJIPOKCHWJIBHBIM — TPYIIaM, Kak
NpaBUIIO, B TIONOXKEHUH 3, peke OJHOBPEMEHHO B
IByX monoxkeHusax — 3 u 5. Kpome toro, Gombrueit
YacThI0 Pa3HOOOpasue aHTOLMAHOB OOYCIIOBICHO
pa3iIu4yueM MPOU3BOJHBIX, B KOTOPBIX HEKOTOPHIE U3
TUAPOKCHIILHBIX TPYI YIJIEBOAHOTO (parMeHTa
aIWIINPOBaHbl YKCYCHOW, MaJOHOBOW, KYMapOBBIMH,
kodeitHoit u npyrumu kucinoramu [4, 7, 10].

JlJis aHTOIIMAHOB B HACTOSIIEE BpEMsl JOKa3aHbI
CJIEYIONINE BHJIBI (hPapMaKOJIOTHYECKOH aKTUBHOCTH:

— QHMUOKCUOAHMHAST — BHICOKASI AHTHUPAJMKAITb-
Hast aKTHBHOCTH aHTOIIMAHOB BO MHOTO pa3 MPEBHIMIAET
TaKOBYIO JIPYTHX KJ1accoB (h1aBoHOMIOB [12].

— 8A30NPOMEKMOPHAs — YMEHBIIAIOT JIOMKOCTh 1
MPOHUIIAEMOCTh  KAIMDIAPOB, yiaydinas (QyHKIIHIO
sHpoTenus [6].

— WIIM3alK BBIPA0OTKU KOJUIAreHa, WHTHOMPYIOT
arperanyio TpPOMOOLIMTOB ¥ CTHMYJIMPYIOT BHIPAOOTKY
SHJIOTENIMEM  MpocTariaHauHoB.  Kpome  Toro,
YCTaHOBJICHA  CIOCOOHOCTH  AQHTOLIMAHOB  TacHUTh
BOCTIAJIUTENIbHBIE  TIPOIIECCHl B JIETKHMX, CHWXKas
AKTHBHOCTH ()epMEHTOB [8].

— NPOMUBOONYX01e6as1 — AHTOLMAHBl YMEHBIIAIOT
CKOpOCTb J€JICHUS PAKOBBIX KIETOK [11].

— pyHeUYUOHASL U AHMUMUKPOOHAST AKIMUBHOCTD
— aHTOLHMaHbl CHOCOOHBI WHTMOMPOBAaTH OMOCHHTE3
adaroxcuHoB [13].

Baswnuk nymmcThiii 00bIKHOBeHHBIH — Ocimum
basilicum L. — onHoseTHEe TPaBSAHHCTOE PACTEHHE
cemelictBa Lamiaceae, oOpasyroriee BETBAIIUHACS
KycT 0K0JI0 50 CM B BBICOTY.

TpaBa O. basilicum L. coumepxuT mUpOKUit
CHEKTp OMOJIOTMYECKH aKTHBHBIX COCIWHEHHH, B MX
yrcie 3QupHbIe Macia, (EeHONbHBIE COCIMHEHHS,
BKJIIOYast (pJIaBOHOM Bl M aHTOL[AHBI.

B pszne 3apyOexHBIX cOOOIEHUI yKa3bIBaeTcs,

(uoneToBbIi a3k SIBJISIETCA ooratbiM
HCTOYHHUKOM alWJIMPOBAaHHBIX u
TJIMKO3WIMPOBAHHBIX ~ QHTOIMAHOB M MOXET

MPEICTaBUTh HHTEPEC B KAYECTBE YHHUKAIHLHOTO
HWCTOYHUKA CTAOMJIBHBIX KPACHBIX ITUTMEHTOB JUISI
MUIIEBOH NpOMBIIIIEHHOCTH [9].

Yuuresas BBIIIECKA3aHHOE, eJbI0
HACTOSILIETO  WCCIICAOBaHMS  SIBUJIOCH  H3yUCHHUE
XUMHYECKOe  H3Y4YeHHE  COCTaBa  AHTOILIMAHOB
O. basilicum L.

Marepuaabl M MeToabl. s omnpeneneHus
aHTormanoB 2,5 T cBexxed Tpasel O. basilicum L.,
M3MENBUMIN 1 TIOMEIIATd B IDIOCKOJOHHYIO KOJOy
BMecTUMOCThI0 100 M1, 3aimuBamy 25 M1 SKCTpareHTa —
1%-HoTr0 pacTBOpa KHCIOTH XJIOPHUCTOBOIOPOTHON B
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CIHPTE 3TUIOBOM 95%-HOM, KOOy MPUCOSAMHSIIN K
0o0paTHOMY XOJIONWIBHHUKY UM  HarpeBad Ha
MarHuTHOM Memanke npu Ttemmeparype 80°C B
tedueane 30 wmuHyT. llodydenHoe w3BIEUEHUE
JEKaHTUPOBAJIM M OCTaBIIEECS CBHIPhE 3aJIUBAIH
CBEXXeH MopIuen Toro *e 3KCTpareHTa B KOJIMYECTBE
25 miu. Beero Obulo cpenaHo YeThIpe IKCTPAKIHU.
W3Breuenne Kaxnablii pa3 (GuibTpoBaNd B MEPHYIO
koy10y BMecTHMOCThEO 100 Mi1. CoepskuMoe MEpHOMA
KOJIOBI ~ JOBOAWJIM  3KCTPAareéHTOM JO  METKH.
[lony4yennsli ¢QuabTpaT nganee HCCIEAOBAIM Ha
COJepKaHUE aHTOLMAHOB.

Hdna  pasgeneHuss  HUCCIETyeMOTO
ucnoinb3oBanu Mmerog OD BOXX.

Xpomarorpaduieckue UCCIIETOBaHUS
MPOBOAWIN Ha XpomaTtorpaduvdeckoM mpubdope
¢upmbr  «Agilent  Technologies 1200  Infinity»
MPOU3BOJICTBA CHIA c ABTOMAaTUYECKUM
npobootoopuukom  Agilent 1200, BakyyMHBIM
MHKpPOJIEra3aTopoM, TIpPaJUEHTHBIM HAacOCOM H
TEPMOCTATOM TOH ke cepur. DIEKTPOHHBIE CIEKTPHI
NOIJIOMIEHNUSI ~ PETHUCTPUPOBAIM € IIOMOLIBIO
CHEKTPO(HOTOMETPUYECKOTO JAETEKTOpPa C JHOJHOMN
marpureii cepun Agilent 1200 (quamason IMH BOJIH
ot 190 1o 950 HM), mIar CKAaHUPOBAHUS — 2 HM.

00beKTa

Jns peructpanyu U 00pabOTKU CIEKTPaJbHBIX

JTAHHBIX " XpoMaTorpamMmm HCIIOJIb30BATH
mporpamMHuoe obecrieuenue «Agilent Chem Stationy.
Jlnsi  TPUrOTOBJIEHHS — MOABIKHBIX (a3

HCTIONB30BAIM  CIEAYIONINE PACTBOPUTENU: BOAY
CBEPXYHCTYIO (IUISI KUAKOCTHOW Xpomarorpaduu),
CHHUPT METHUIIOBBIN, KUCIOTY MYPaBbUHYIO.

Unentndrkannio KOMIIOHEHTOB OCYIIECTBIISLTH
o COBIIA/ICHUIO BpeMEH yIEPKUBAHUS
aHanmsupyeMbix BemiecTB co CO 3adyuKCHpOBaHHBIX
B AHAJIOTHUYHBIX YCIOBHAX JSKCIEPUMEHTa MU TIO0
pe3yibTaTaM TUOIHO-MaTPUIHOTO AETEKTHPOBAHUSI.

Cymmy AHTOLIMAHOB IoJABepraiu
XpoMaTorpadUuecKoMy pa3IeieHUuI0 B CIEIYIOIINX
yCIIOBHSIX: TOABIKHAS (aza — (A) — 1%-HbIil BOTHBIN
pacTBOp KHCIOTHI MypasbuHOH, (b) — coupr
STUJIOBBIN B rpaIUCHTHOM PCIKUME SIIIOMPOBAHUA;
kosonka — Ascentis express Cig 2,7um % 100 mm %
4,6 mm; CKOPOCTb TOABMXKHOM (ha3bl — 0,5 MII/MHUH;
Temreparypa KoJoHkd +35 °C; 00bEM BBOAMMOM
npo0Osr 1 pl; meTekuus aunomHo-marpuynas — 520 HM.

CocraB monBmXHOU (a3l MPOTPaMMHUPOBAIH B
YCIIOBHSIX, YKa3aHHBIX B Ta0uIe 1.

Tabauya 1
YcaoBus IPaMEeHTHOI0 3JIIOMPOBAHUSA AHTOLIMAHOB
Table 1
Terms of gradient elution of anthocyanins
Bpewmsi, Mmun A% b,%

0 90 10

10 80 20

20 70 30

30 50 50

40 10 90

I/IILCHTI/I(bI/IKaLII/IIO KOMIIOHCHTOB OCYHICCTBJIAJIN IO COBIIAICHUIO BpGMéH YACPIKUBAHUS AHAJIIN3HUPYCMBIX
B€HICCTB CO (6{0) 3a(1)I/IKCI/Ip0BaHHBIX B AHAJIOTMYHBIX YCJIOBHAX OKCICPHUMCHTA MW IO pPE3yJibTaTaM JAUOIHO-

MaTpUYHOI'0 ACTCKTUPOBAHM.

Pe3yabTaThl M BBIBOJABI. XpoMmarorpamma paszeieHus cyMmbl aHtounuanoB Tpasel O. basilicum L.

MIpeJICTaBJIcHA Ha pUCYHKE 1.
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DADL C, Sig=530,4 Ref=0ff (2014-05-15\BASILD)
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Puc. 1. XpomarorpaMma aHTOIIMAHOB Oa3MIINKa (JETEKIUS JHOTHO-MAaTPHIHAS Amax = 530 HM)

Figure 1. Chromatography of basil anthocyanins (diode array detector A,,,,x = 530 nm)

3 min
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B pesynbTrare xpomarorpadupoBaHus
YCTaHOBJICHO NPUCYTCTBUE B TpaBe Oasunuka 12
AQHTOIIMAHOBBIX  INHMKO3MAOB, NPUYEM  JaHHBIC
COCMHEHVs] HAaXOAATCA B BHUAE JCIICHAOB C
OKCHUKOPUIHBIMHU KHCTIOTaMH, 0 qéM
CBUJICTENILCTBYIOT HUX XapakTepHbsle YD-mpoduim.

*DADL, 12.830(235mA, -) Ref=12.690& 13410 of BASLD
mAU |

ATJIMIKOHOM aHTOIIMAHOBBIX TIMKO3HUIOB SIBISETCS
IUAHUJWH, YTO OBUIO TMOATBEPKICHO KHUCIOTHBIM
ruaponu3oM. [Ipruém 11 aHTOIMAHOBBIX TIIMKO3UIOB
MIPE/ICTABICHE B BHJE JETNICHIOB C I-KymMapOBOM
KUCIIOTOH, YD-mpoduias, OMHOTO M3 KOMIIOHEHTOB
MPEACTABICH HA PUCYHKE 2.

Puc. 2. Y®-npoduits nerncuaa aHTOIMAHOBOTO TIIMKO3UAA C TT-KyMapOBOH KHCIIOTOM

Figure 2. UV-profile of anthocyanins glucoside depside with p-coumaric acid

OIMH U3 aHTOIMAHOBBIX TIIMKO3MIOB HAXOIUTCS B BHJIE JETICH/IA ¢ KOPEeHHOH KucmoToi (puc. 3).

*DADL, 14157 (133mAU -) ReFE14017 & 14944 O BASLD
mAU ]
12,
10,
8,
6,
4,
2,
0,
R T T T N T L T
20 I 30 40 450 50 550 m
Puc. 3. Y®-npoduns nencuaa aHTOIMAHOBOTO TIIMKO3KAA ¢ KOGEHHOH KUCTIOTOH
Figure 3. UV-profile of anthocyanins glycoside depsides with caffeic acid
KonM4ecTBEHHOE — ONPENENICHHE  AHTOLMAHOB — _DXMpXW, XW; X100
HPOBOAMIIM  METOAOM pH —  Oughgpepenyuanvroi EXIXmXVX10%(100-5)

cnexkmpopomomempuu [4].

Copep:xaHne CyMMBI aHTOIIMAHOB B IE€pecyeTe
Ha IMaHUAWH-3-TIIOKO3Wa B mporeHTax  (X)
BBIYHUCIISUIN 110 popmynam | u 2:

D = (Ds10 = D700)pn1,0 = (Ps10 = D700 )pHas

rae Wi— o01iuit 00beM M3BJICUSHUSI U3 ChIPbS, MIT;
W, — 00b€M pasBeneHus, MI;
M — Macca ChIpb4, T;
V- ajluKBOTa, B3STas I Pa30aBIcHUS, MJI;
Mw — MojspHas Macca — LMaHUIWHA-3-
[JII0K03Ua, paBHas 449,17,
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| — TonmKHA KIOBETHI, CM;
€ — MOJSPHBIA KOI(DPHUIMEHT TOTIIONICHUS,
paBHsIii 26900;
B — BIaXXHOCTB CBHIPBSI.
B pesynbrare ycTaHOBIIEHO, YTO B CBEXKEM CBHIPhE

O.  basilicum L. cymmapHOe  comepaHue
a"TonuaHoB coctaBmiio — 0,48+0,054%.
[IpoBenéunrie HCCIIETOBaHNUS ITO3BOJISIOT

pekomenmoBath TpaBy O. basilicum L. B xauectse
UCTOYHHKA OMOJIOTUYECKH aKTUBHBIX aHTOI[UAHOB.
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Annotamus. CraThsi mpeacTaBiseT coO0OH 0030p JNUTEpPaTypsl COBPEMEHHBIX METO/UK
OTIpENIeNICHHs CEPOYTIepoaa MPHU COJIEPKAaHUH €ro B KaKUX-IMOO 00BbEKTax B HE3HAUUTENbHBIX
KonudecTBax. [I0CKONBKY y4YUTBIBAasi TOKCHYHOCTh JAHHOTO COEIUHEHUS U BO3MOKHOCTH €O
MomajaHusi B AHTPOIIOTEHHYI0  cpely, pa3paboTKa  HOBBIX  YYBCTBUTCIBHBIX |
BOCTIPOM3BOJIMMBIX B YCJOBUSX Pa3lUYHBIX J1a00paTOPHl METOJUK SIBISETCS AaKTYyaJbHOM
3ajayeld coBpeMeHHONW Hayku. B craTthe mogpoOHO paccMOTpeHbl XpomaTtorpaduyeckue
METO/bl aHajJM3a CepoyIiepoaa: TOHKOCIOIHas Xxpomartorpadus, razoBas Xpomarorpagus,

KHUAKOCTHast ~ Xpomartorpadus,  BbICOKOI((EKTHBHAS  JKWAKOCTHAas  Xpomarorpadus;
CIIEKTPO()OTOMETPHYECKHE METO/IBI; MAaCC-CIIEKTPOMETPHSI; MoJsiporpadus Ha MpuMepe aHannu3a
TeTypama.
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Abstract. This article is a literature review of modern methods of determining carbon disulfide
when it is present in any objects in small quantities. Since taking into account the toxicity of the
compound and the possibility of its penetration into the built environment, the challenge of
modern science is to develop some new techniques which are sensitive and reproducible in a
variety of laboratory conditions. The article describes in detail the chromatographic methods of
analysis of carbon disulfide: thin layer chromatography, gas chromatography, liquid
chromatography, high performance liquid chromatography; spectrophotometric methods; mass
spectrometry; polarography on the example of teturam.

Keywords: carbon disulfide; teturam; spectrophotometry; chromatography.

Cepoyriepoa cyHUTaeTcsi OJHUM W3 TJIAaBHBIX
3arps3HUTENCH BO31lyXa paboueit 30HBI
HedTeniepepadaThIBAIONINX WA MPOU3BOISIINX
HCKYCCTBEHHOE BOJIOKHO, Caxap, KOKC MpeanpUsTHil.
B Hacrosimee BpeMs Hambollee  TOMYJSPHBIM
METOJIOM aHalli3a BO3/yXa SBISAETCA, HECOMHEHHO,
ra3oBas xpomatorpadus [1]. OCHOBHOE JOCTOMHCTBO
MEeToJja — CHOCOOHOCTh pa3leisITh CJIOXHBIE,
MHOTOKOMITOHEHTHBIE CMECH XHMHYECKHX BEIIECTB,
cocrosie u3 100-300 u Oonee MHIMBHIYaTbHBIX
COEIMHECHM.

Jns ompenenenust cepoyriiepoja B BO3AyXe
pabodeld 30HBI IPOM3BOACTBEHHBIX ITOMEIIEHUI
pexoMeHgoBaH  (QoTomerpuueckwii  MeTOx ¢
MpeIBapUTEIHHBIM a0CcOpOIMOHHBIM
KOHIICHTPUPOBAaHNEM KOMIIOHEHTa B JKHIKYIO a3y
[2], 9TO BeckMa yUIMHSET BpeMs aHaIW3a |
MPUBOJIUT K JIOTIOTHUTEIEHOMY Pacxojly PeareHToB U
norpemHocTsM. [lepcriekTuBHO 1t 3TOH  1enH
WCIIOJIb30BaHHE MOJIEKYJIIPHBIX COpOLIMOHHO-
CHEKTPOCKOTTHYECKUX METO/IOB, COYETAIOIINX
XEMOCOPOIIMOHHOE KOHIIEHTPUPOBAaHUE
ONpEAENAEMOr0  KOMIIOHEHTa M H3MEpEHHE
ONTUYECKUX XapaKTEPUCTHK MPOJAYKTa PEaKIuu Ha
MOBEPXHOCTH  TBEPIAOTEJIILHOIO  YYBCTBUTEILHOI'O
3JeMEHTA (TU9) [3-5]. dopmMHpoBaHUE
AHAIUTUYECKOTO CUTHAJa B JJAHHOM CITydae CBS3aHO
C peaKIusIMUi MEXIy ONpeleiIsieMbiM KOMIIOHEHTOM
U oprannveckuM peareHtoM B (aze TUD. Onepauus
KOHIICHTPUPOBAHUS TO3BOJIET JOOUTHCSA TpeOyeMoi
YyBCTBUTENBHOCTH, a HCHOib3oBaHne TUD wacrto
CBOJUT K MUHHMYMY MpoOOTIOATOTOBKY.
KoHuentpupoBanue ¢ 0JHOBPEMEHHBIM XUMHYECKUM
npeoOpazoBaHUEM SABIISIETCS JTIUHAMHUYECKAM
MPOLIECCOM, 3aBUCSIIUM OT CKOPOCTEH XMUMHMUYECKOU

peakuuu ¥ COpOIMH BEIeCTBa U3 ra30Boi (a3bl. [l
AHAINTUYECKON XMMHYECKOW pEeakiui Ha copOeHTe
CYHISCTBYIOT  B3aMMOCBSI3aHHbIE  COPOLIMOHHBIC
XapaKTePUCTUKH, OOECICUMBAIONINE HEOOXOAUMBIC
YpOBHH Tpezenia OOHApy>KEHHUS, TOYHOCTH, TPaHUI]
IUarna30oHa  ONpeleNsieMbIX  COACpKaHHU, U
TEPMOJAMHAMUYCCKHE napaMeTpel,
XapaKTepPU3yIOIUE METOJOJOTHIECKOe EIMHCTBO
KOHIIEHTPUPOBAHUS, XUMHUYECKOTO MPeoOpa3oBaHMUs
u MOCIIETYIOLIETO CIIEKTPOCKOIIMYECKOTO
onpeneneHus [6].

Ha ocHOBaHWH ONHMCAHHOW BBHINIE PEAKIUH C
COJISIMU MeIu MPEUIOKEHO COpOIIMOHHO—
(doromeTpudeckoe OIpeeNieHne cepoyriepoga B
BO3Iyxe pabodeil 30HBL BriOpaHa aHanmuTHYeCKas
CUCTEMa, oOpazyromiasi ~ ApKO  OKpaIleHHBIH
nuatanonautuokapbamunar meau (II), u marpuia
(1emIr0I103a-QUIIbTP), ONPEIACIICHbl  ONTUMAJIbHbIC
ycrmoBus aHanmsa. CojepkaHue Ccepoyriiepoja B

MOTJIOTUTEILHOM pactBope OTIpEIeIIsITN
(hoTOMETPUYECKUM METOJIOM o OKpacke
maTriauTuokapobamara meau (11) [7].

Hus  xpomatorpadu4eckoro  OnpeneicHus

cocTaBa TOJIOBHOW (hpakiMu ChIPOro OeH30Jia |
opranuueckord ¢aspl mocie cBs3bpBaHuA  CS;
aMMHAKOM HCTIOJIb30BAIIN xpomatorpag c
JETEeKTOPOM IO TeruionpoBogumMoctd  Kpucramn
JTroxc — 4000 [8].

VYcioBus XxpomaTtorpagupoBaHUs  CIEIYIOLIHe
[9]: raz-mocuwtens — remumii; daza — IIETA, 15%;
HOCHTEIh - JITHAXPOM; Temmneparypa
TepMocTaTupoBanus — 65°C; ckopocTh rasa-
Hocuteld — 40 MI/MUH; JJIMHA KOJIOHKU — 4,5 M.

Onnaxo cremyer OTMETHUTH HU3KYIO
YYBCTBUTEIBHOCTh JIETEKTOpA IO TEILIONPOBOAHOCTH,
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JETAIOIIyI0 JAHHYI0 METOAWKY MAJIONPUTOAHON ISt
AHAJIN3a CIEAOBBIX KOJIUYECTB CEPOYITIEPOIa.

Jns ompezneneHus mpuUMecH cepoyriepona B
OcH305Ie, TOJNYOJIe, YETBIPEXXJIOPUCTOM YTIEepOae
orbupator 1 M HcciaexyemMoro  pacTBopa,
coxepxamtero 0,025 0,10 ™mr cepoyraepona,
no6asisttoT 1 Ma 1%-Horo pacTBopa AMATUIAMUHA B
gucTOM OeH30ile (MIM B YETBIPEXXJIOPHUCTOM
yraepone), BBomar 1 mm 0,03%-mHoro pactBOpa
arerata MeIud B aOCONIOTHOM STHJIOBOM CIHPTE,
B30aJITHIBAIOT M Pa30aBISIOT STUIOBBIM CIIUPTOM JI0
oborema 10 ™. JKedaryro oOKpacKy pacTBopa
CPaBHUBAIOT C OKPACKOW CTaHAAPTHBIX PacTBOPOB
[10, 11].

B cBoro ouepens, METOOUKHN aHaIM3a TETypama
MOTYT TPEACTaBJISATh ONpPEAEICHHBI HMHTEpEC H3-3a
UX BO3MOXHOH MoauduKanuu [Uis ONpeAeieHus
CaMoro cepoyriaeposa.

Hnst uaeHTuKanumn TETPa3THITHYpaM-
IHCybhHIa MOXKET OBITh WCTIONIb30BaHA
KoJebaTenbHas ciekTpodoTomerpust. MHpakpacHsii
CTeKTp Bemectsa B obnactu oT 1600 mo 400 cm™
JOJDKEH  HMMEThb  IIOJIHOE  COBIIAJCHHE  II0JIOC
TMOTJIOMIEHU C TIOJIOCAMU  TIOTJIOIIEHUSI  CIIEKTpa
cranzmapra [12, 13].

CornacHo METOJUKE OTIpesieNeHu,
TETPadTHITHYPAMINCYIb(GUI 3alPECCOBHIBAIOT B
Ta0NeTKy ¢ OpOMHJIOM Kaius W HCCICAYIOT
moTJoNIeHusT oOpasna B auarmo3oHe dactoT 4000—
400 cm', npumenss  MK-cmextpodoromerp
JMPAKT 400d ¢upmsr «Nicolety (CIHA) c
nerektopoM DTOS KBr. Ontuueckoe paspenienue
cocTaBIs10 4 M, KOIMYECTBO CKAHMPOBAHMI —
32. ®opmo# perucTpamuu CHeKTpa SBJISIOCH
nponyckanue. Ilpu wuccnenoBanun WK-cnekrpa
TETPasTHITHYpaMIuCyIbpuaa OTMEYEHO
NPHUCYTCTBHE B HEM psja XapaKTePUCTUYCCKHX
M0JIOC, COOTBETCTBYIOIINUX ONpPEJeIEHHBIM BHAaM
Kose0aHui Y4acTKOB MOJIEKYJIBI
paccMaTpHBaeMoro BEII[ECTBA. B
BbicOKouacToTHOM uactu WMK-cmektpa (o0macthb
28682972 cm') TerpastmnTHypamaucyibbuia
PUCYTCTBYIOT MOJIOCHI, COOTBETCTBYIOILIUE
BaJICHTHBIM ACUMMETPUYECKUM u
cummerpuueckuM konebanusm C-H cBsa3u B
METHJIBHBIX UM MeTHJIeHOBbIX rpynnax. Ilomoca C
MaKCUMYMOB B obnactu 1375 cm™
NPEIIONOKUTETFHO ~ MOXET  COOTBETCTBOBATh
CUMMETPUYHBIM Je()OPMALMOHHBIM KOJeOaHUSIM
C-H B meTwnbHOH rpynme. ACHMMETPHUYECKHM
nedopmanronHeiM  kosebanusm C—H cBssedr B
CHj-rpynne COOTBETCTBYET rnosuoca c
makcuMyMoM 1pu 1456 cm™. B uHTepBae yactor
1072-1092 pacnojararoTcsi MaKCHMYMBI I10JIOC,

00yCJIOBIICHHBIX BaJCHTHBIMU KoneOanusmu C=S
cBsizu. B MK-cniekTpe UMEIOTCS MOJIOCHI, KOTOPhIE
MOTYT OBITh OTHECEHBI K KojieOaHusM S—S-CBsi3u,
nedopMmanoHHbiM  konebanusM  N-C=S wu
Kkosiebanusm ¢ yaactuem cpsizu C=S [12, 13].

B xauecTBeHHOM aHanmW3e JAWTHOKapOa-
MHHATOB HCIIOJIB3YIOTCS XUMHYCCKHE pPEaKIUH.
Tak, 0,01 T BemecTBa pacTBOPSIOT B 1 M crimpTa
95% mpm merxkom moporpeBaHuu. Ilocme
oxnaxnenus npubasiasior 1 mim 10% pactBopa
HaTpus cyib(uTa, 2 MJ pacTBOpa aMMHaka u 1 M
1% pactBOpa Memu cynbdaTa; BEIIAAaET
00BEMUCTBII KOPUIHEBBIA 0CAIOK METHOM COJIH.

Hdns  ompeneneHuss cepsl B MOJIEKYJIe
mutuokapbamunatoB 0,01 T aHanmm3upyemsbie
BellecTBa pacTBOpsoT B 1 mia cnupra 95% npu
JISTKOM HarpeBaHWM, NPHOABIAIOT MO KarlisaM
OpoMHYI0O BOXy O HEHCYe3aromeld IKeIToH
OKpacku, noakucimsaroT 0,5 M KUCIOTHI
XJIOPUCTOBOJIOPOHON pa3BEIEHHOM, HarpeBaroT
pacTBOp Ha BOASHOH OaHe A0 oOecClBEYMBAHHMSA,
mpubaBmsiror 1 M pactBopa Oapusa XJIOpHA;
BBIMMaaet Oenblit ocamok [12, 13].

CymectByer MHOKECTBO MIPUMEPOB
MIPUMEHEHUST BBICOKOI(P(HEKTHUBHON KHIKOCTHOM
xpomatorpapun  (BOXKX) mnpu onpenenenun
MIPOU3BOJIHBIX KapOaMUHOBOM u
JUTHOKApOAMUHOBOM KHCJIOT B BOJIC,
OMOJIOTHYECKOM MaTepuaje W JPYruxX OO0beKTax
[14-19].

I[Ipu wucnonb3oBaHuu  xpomarorpadpuu B
TOHKOM cioe copOeHTa (TCX)
xpoMaTtorpadupoBaHue MEeCTUIUIOB
JIUTHOKApOAMUHATHOW CTPYKTYpPhI MPOBOJIAT Ha
wiactuake  «Sorbfily  [TCX-A®  UV-254
(cBsByromiee — CUIMKa30lb, TonmuHa ciost 110
MKM) Oe3 akTuBHpoBaHUS. [[TacTUHKHN TPOSABISAIOT
MOJAUMDUIMPOBAHHBIM 10 MyHbBE  PEaKTHBOM
Hparennopda u 0,05% pacTBOpoM
opompenonosoro curero (bdC).

C  peaktuBom  /[lparenmopda  nmaHHBIE
MEeCTUIUAHBIE Na0T OpaHKeBble MsATHA, ¢ bOC —
YepHBIE WM Cephle IMATHA TI0CIe OOJyYCHHS
mnacTuHKn B Y®-cete (254 uMm) B Teuenme 20
MHH U cHATHS (oHa 2%-HBIM PacTBOPOM
TUMOHHON KuCIoThl. [logBmkHbIMU (ha3zaMu TIpU
3TOM SIBIIAIOTCS cMecu pacTBOpUTEIIEH:
xnopodhopmM—meTanon—25%  pacTBOp — aMMHaKa
(31:8:1); Toyon—aneTon—96%  aranon—25%
pactBop ammuaka (45:45:7:3); Oenzon-96 %
aranon (8:2); aTunanerar—aneroH—Boza (4:5:1).

CornocTaBiieHHE PE3yJIbTaTOB HCIIOJIB30BaHUS
[BETHBIX pEakIuid W BEeNUYMH R; MO3BoJsSeT C
BBICOKO# CTENEHBIO JIOCTOBEPHOCTH
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UACHTUOUIUPOBATh TE€ WIW HHBIE TECTULUABI
paccmaTpuBaeMon CTpyKTypsI [20].

Bce 00BexTHl malOT  XapakTepHYIO A
0ayTacTHBIX BEIECTB ToIyOyIo (III0OpEeCcEeHINIO B
Y®-nyqax. OTr ke 00BEKTHl B HEKOTOPBIX OTBITaX
00pa30BBIBAIOT CEPOBATHIE IISITHA B PEAKLHUIX C
B®C. Bennunna ux Rf Haxonurcs B npenenax ot 0
mo 0,15 B 3aBHCUIMOCTH OT IIPUMEHSIEMON CHCTEMBI.
C peaktmBoM [lparenmopda B KOHTPOJBHBIX
OMBITaX OKpallMBaHWN He HaOmogaerca. s
YCTaHOBJICHUSI TpaHUlbl oOHapyxeHus k 100 r
neyeHu n1o0asiagioT oT 0,5 70 5 MI TOro UM KHHOro
nectunuaa ¢ uarepsanom 0,5 mr [21, 22].

s KOJMYECTBEHHOTO OTIpEICIICHHUS
TeTPasTHITHYpaMIuCyIbhuaa MPEUIOKEHO
KOMIUIEKCOHOMETpHUUECKoe TuTpoBanue. Okoio 0,5
I BemecTBa (TOYHas HaBecKa) IOMENIAIOT B
KOHHYECKYyI0 KO0y C TpHUTEPTOH  MpoOKOif
BMECTHUMOCTBIO 250 MIT ¥ TIpU claboM HarpeBaHHUH
Ha BOASHOW OaHe (HE IOBOAS 1O KHIICHHS)
pacTBOPSIOT B 25 M ciupTta 95% npu MOCTOSHHOM
nepeMemuBannu. Ilo oxnmaxaeHMH K pacTBOpY
MOCTENCHHO NPUOABIAIOT BOCCTaHABIMBAIOLIYIO
cMech, cocrosmylo w3 10 mu 10% pactBopa
HaTpus cynbdura u 25 ma 5% pacTBopa amMMHaxa.
3areM 1@pu TEepeMCIIMBAaHUM NPHUOABISIIOT B
teuenne 5 muH 25 mua 0,1 M pactBOopa HUKENS
cynbhata, ¥ TICPUOJUYECKH  IepeMeIIuBasi,
ocTtaBisAloT Ha 1 4. 3atem mnpuOaBisAloT 25 M
xJiopodopMa U B30AITHIBAHUEM TIEPEBOJISAT OCATOK
B xjopodopMHblii ciioii. IlpubaBnstor 10 M
ammuayHoro O0ydepHoro pactsopa, 100 M Boabl
TUTPYIOT WU30BITOK HuKens cynbdara 0,05 M
pacTBOpoM TpuiioHa b 10 mosiBieHus GUoNeTOBOM
OKpacku (MHAMKATOp — WHAMKATOpPHas CMeECh
Mypekcuaa, 0,1 ).

CymiecTByeT BapuaHT  (POTOMETPUYECKOTO
TUTPOBAHMS  TETPAITHITHypaMaucyibpuaa Ha
ocHoBe ero peaknuu ¢ wuoHamm wMemu (ll) c
o0Opa3oBaHUEM MPOAYKTa, MOTJIOIMIAIONIETO CBET B
BUIUMOM 00sactu crekTpa (Ayae = 401-403 Hm).
Ora peaknus npuMeHeHa Cuuxko AM. u
HuxonoBoi AT. JIs KOJIMYECTBEHHOT'O

OTIPEIEICHUS TETPadTHITHYPAMIUCYIbPUIA.
HccnenoBanuss mpoBOIMIM B 3KCHEPUMEHTAIBHO
YCTaHOBJICHHBIX ONTUMAIBHBIX YCIOBUSAX
MIPOXOXKACHUS XUMHYECKOMN peakiuu

TETPAdTHITHYPAMINCYIbOUIA ¢ CyTbhaTOM Meau
(1. ToroBuau 0,002 M BoaHBIH pacTBOp cyibdara
meau (I1) m 0,001 M sraHONBHBIN (alleTOHOBBIN)

pacTBop TETPasTUATHYPAMANCYIb(hUIA.
CrangapTu3anuio TUTPOBAHHOTO pacTBopa
OCYILECTBIISUIIN KOMIUIEKCOHOMETPUYECKUM

METOJIOM B HEUTpaJIbHON cpelle, HCIOJIb3YyS B

KauecTBe  HMHAMKaTOpa  Mypekcun  (mepexon
OKpPacKM OT JKEJITO-OPAaH)KEBOH 10  KpacHO-
¢duoneToBoi). TutpoBanue TeTPasTHII-
TUypamMauCyIbQuaa MTPOBOAWIM C  IOMOIIBIO
dboromerpudyeckoro  tutparopa T-107  mpm
pa3nuuHbIX 3HadYeHusix pH, xoTopsie co3naBanu |
M pactBopoM ruapokcuna Hatpus (kanus). Ilo
JaHHBIM OIBITOB CTPOWIM KPHUBBIC TUTPOBAHHS B
KOOpAMHATaX: BEJUYHMHA CBETONPOIYyCKaHus, % —
o0bem pactBopa cynbdpara wmemu (I1). Tlpum
BBEJICHUM B HCIBITYeMbI pactBop 2-8 Ma 1 M
pacTBOpa T'MIPOKCUAA HATPUsI KPUBBIE TUTPOBAHUS
UMEIOT  MPSMOJMHEWHBIE  BETBH C  PE3KO
BBIPAXKCHHBIMH TOYKAaMH JSKBUBAJICHTHOCTU IIpH
OJIMHAKOBOM 3HAaYCHUU CBETOIPOITYCKaHMUs,
JalbHEeHIIee yBEIMYCHUE KOHLECHTPAUWUU IIEI0YU
MNPpUBOJAUT K YMCHBUICHUIO YYBCTBUTCIBHOCTH.
ITosTtomy mnpenmen koHueHTpauuid 2—-8 ma 1 M
pacTBopa THAPOKCUIA HATpHUs (Kajdus) MPUHAT KaKk
ONTUMATBHBIN. [[aHHBIE UCCIEIOBAHUS TTO3BOJIMIN

paccuuTath ~ TUTp  Ccyiabpara  MeAHm 1O
HCCIIelyeMOMY BEILECTBY " POBECTH
KOJINYECTBEHHOE orpesieNieHNe TETPadTUII-
THypamMaucyibhuaa B cyOcTaHnun u
neKkapcTBeHHBIX (hopmax [19, 23].

Jlns KOJIMYECTBEHHOTO OTIpEIICIICHUST

TETPAITUITHYPAMIUCYIIb(HIa ObLI  HMCIOJB30BaH
noisporpagpuueckuii  meron. s u3ydeHwus
nomsiporpauueckoro  MOBEJEHHs  BEILECTBA U3
TOYHBIX HABECOK TOTOBAT paboure pacTBOPHl C
KOHIICHTPAIIUAMH ~ OT 7-10° g0 10°  wmomb/m.
[HonsporpaMmel peructpupytoT Ha nonsiporpage PO-
4 («Radiometry, JTanust) ¢ UCIIOIB30BAHUEM PTYTHOIO
KararoIero JIEKTpoia ¢ MPUHYIUTEBHBIM OTPHIBOM
karmum (M = 0,968 mr/c, t = 0,32 C). AHOTOM CITYXUT
HACBIIICHHBIH KaJIOMEJIbHBIN 3NEKTPOL.
[omsiporpaduueckass  sueiika  TepMOCTATHPYETCS
(25°C). Kucinopom ®3  pacTBOpPOB  yIAJSIOT
HETIOCPEJICTBEHHO B  MOJSIpOrpauveckoil sueiike
MyTéM TMPOIYBKU HMX A30TOM, HACHIICHHBIM apamMu
(hoHoBoOrO pacteopa [24].

UzBectHa METOJMKA onpeAeIeHHs
TeTpaMeTHITHYpaMInuCyIbhuaa (TMTH) "
Tpuxioppenonsara meaun (ITXDM) B TpymHOM
MaTepuane METOJIOM MIPOU3BOAHON
cunektpodoromerpun. OIHOBPEMEHHO MPOU3BOIAT
KOJIMUECTBEHHOE OIpEJeJICHHe TpenapaTtoB I10
kanmuOpoBoyHOMy Tpaduky. C 3TOH  1enbro
OTIPENEISIOT ONTHYECKYIO IUIOTHOCTh M3BICUCHUS
MOCIE€ OYMCTKU MPHU Ayax=292 HM (st TXDM) u
390 am (mns TMT/I). M3 momydeHHBIX 3HA4YeHHUU
BBIYMTAIOT BEJIMYMHY ONTHYECKOH IUIOTHOCTH B
KOHTPOJILHOM OmbITe. OTH UU(QPOBBIE TaHHBIC
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3aTeM WCHOJB3YIT [UIs pacueTa CcoAep KaHus
HCKOMOT0 TIperapara.

Pe3ynbTarhl pacyeToB 0 BTOPOM NPOU3BOAHON U
KaIMOPOBOYHOMY TIpayiky HE HMEIOT OOJBIINX
pacxXoXkIeHudd, 00a MeToga  KOJMYECTBEHHOTO
OIpeNieNICHNsT OKa3bIBAIOTCS TIOYTH PaBHOLICHHBIMHU.
OmHako B TeX Cilydasx, KOrja MCKOMBIH Iperapat
O0HApYXMBAIOT B 3arHUBIIEM MaTepHalle, AAIOIEeM
3HAYUTEIHHO 3arpsi3HECHHbIC U3BJICUCHUS,
ompenieNiecHNe 1O KaJuOpOBOYHOMY Trpaduky mpu
OTCYTCTBUM KOHTPOJBHOTO OIBITa TIPUBOIUT K
NOJyYCHHIO  3aBBIICHHBIX  PE3yJAbTaToB IO
CpaBHEHHIO c METOJIOM MPOU3BOTHOM
criektpodoromerpuu [ 15, 25-27].

MHoro paboT MOCBSIIEHO Pa3pabdOTKe HOBBIX
METOJIUK UCCIIeIOBAHYS KapOaMHHATHBIX
COCIMHCHUH W WX METabONHUTOB, C MPUMEHEHUEM
COBPEMEHHBIX  METONOB  aHamu3za  BOXX,
xuakoctHod (LC) wu rasoBoit xpomartorpaduun
(GC) B xoMOWHAINK C Pa3IHYHBIMH BapHaHTAMH
Macc-cnektpomerpuu (MS).

Bbnaropaps BBICOKOM TOYHOCTH u
YyBCTBUTEILHOCTH Bce Ooblliee NPUMEHEHUE B
UCCIIeIOBaHUH KapOamMaToB HAaXOJUT METOJ Macc-
cnektpomerpun ¢ BpemsnponetHbiM (TOF-MS)
WIIN KBaJPyTOJIHHBIM BPEMSIIPOJICTHBIM
(QqTOF-MS) ananusaropamu mace [28].

Meron TOF-MS mnpumenseTrcs Kkak B
COUETAHMU C KHUJKOCTHOM XpoMmaTorpadueil Tak u
¢ BDXX. Asropsl npeanaraior o0beIHHEHHOE
UCTIOJb30BAaHUE Ta30BOM  XxpoMartorpaduum U
KHUJIKOCTHOH Xpomarorpaduu  yJIbTPaBBICOKOTO
JaBieHus, o00a  COEJUHEHHBIE C  Macc-
CHIEKTPOMETpHEH c BPEMSIIPOJICTHBIM
anaigusatopoM macc (TOF MS). B aroit pabote
UCCIIEIOBAMCh  CIy4aW  OTPABICHUS  ITYEIBI
MEJIOHOCHOW. BOJIBIIMHCTBO COEAUHEHUN ObLIA
UIeHTHOUIIMPOBaHBl  O0OMMH  METOJaMH, HO
UHPLC-(Q)TOFMS  moka3am cBoo  Oojee
BBICOKYIO Pa3pelIaronryl0 BO3MOKHOCTh B Cllydae
00OHapy)KEeHHUS MeTa00JIUTOB, MTOCKOJIBKY
0OJBIIMHCTBO ~ MeTa0onuToB  Obutn  Ooiee
MOJISIPHBIMHE, Y€M HCXOIHBIEC BemecTBa [29].

Ucnonp3oBaHne mNoOTEHIHMaNa >KUAKOCTHOU
xpoMmarorpaduu  KBaJpyIolsi BpPEMSIPOJIICTHON
Mmacc-cnekrpomerpuu (LC-QQTOF-MS) no3somnsier
WACHTU(UIUPOBATH U TIOATBEPAUTH KapOoCcynbhaH
M CeMb M3 €ro [JIaBHBIX  MeTaboJIHTOB
(xapbodypan, 3-runpokcukapbodypas, 3-
KeTokapbodypas, 3-runpokcu-7-heHon
kapbodypan, 3-kero-7-peHonkapbodypan, 7-
(henonkapOodypaH) B CIENOBBIX KOJIUYECTBaX B
pacTHTENbHBIX 00bekTax. Pa3paboTaHHBIA MeETOI
COCTOMT M3 TEPMETUYHOH JKHMIKOH 3KCTpaKLUU
(PLE) u LC-QQTOF-MS (0,05 mr/kr 3a cymmy
KapbocynbdaH, kapbodypan u 3-

ruapokcukapoodypan). IlomHoTa  BBIAENCHHA
kojebamace oT 55% mo 94% c amamazoHOM
ompeneneanst ot 10 (mms  xapbocynbdan,
kapbodypan, 3-rugpokcukapbodypan) g0 70 Mr/kr
(3-kero-7-benonkapbodypan). MeTox TOYEH, C
OTHOCHTEJIbHBIMH CpeqHEeKBaAPATHUYHBIMU
otkiaoHeHusaME 5%—11% [30].

[IpencraBnensl pe3ynabTaThl  HCCIEIOBaHUM,
mo pa3paboTke METOIUK TaHJIEMHOW Macc-
cnektpomerpun  (MS/MS) s ompenenenus
Kapb6aMaToB B OOBEKTaxX PA3TUIHOTO IPHUPOTHOTO
npoucxoxaeHus [31-33].

OnvH W3 TPUMEPOB TNPUMECHEHHS METoJa
BOXX B koMOMHAIMU C MacC-CIIEKTPOMETpPUCH C
XUMHUYECKOW HWOHM3aIMell Wi (DOTOMOHU3AIHNEH
npu atmocheprom aasiennu (LG-APCI/APPI-MS
wm LC-ESI-MS/MS) nmas  KOIH4eCTBEHHOIO
onpenencuust 11 kap6amMaToB W MX MeTaOOIHMTOB
(cynbthokcun ammukapba, cynbdoH amgukapoa,
OKCaMWJI, METOMWI, 3-THJIpOKcuKapOodypaH,
KapOeHaa3uM, alnaukap0, IpomoKCcyp, kapoodypas,
Kapbapui U MeTHokap0) B JETCKOM (PPYKTOBOM
murtanud. COop nmaHHBIX mon  MS/MS  Obun
JOCTUTHYT, HaKJIaIbIBast MHOKECTBEHHBIH
KOHTPOJIb PEaKIMKM JABYX IEepPeMEIICHUHA WOHA
(parmenTra, 4TOOBI  00ECIEUUTH  BBICOKYIO
YYBCTBUTENBHOCTh M CEICKTHBHOCTH  JJIS
npeBapUTEIbHON UACHTUUKATH u
noATBepKAcHHs. [Ipefensl  4yBCTBUTEIBHOCTU
MeTtoza Oblin MeHee ueM 0,2 MKr/kr [34].

* k% %

[pencraBneHHbIH 0030p JTUTEPaTyph
MO3BOJIAET CYJIUTh O HEJOCTATOUHOM KOJIUYECTBE
AHATUTUYECKOTO WHCTPYMEHTApHsl, TO3BOJISIONIETO
(UKCHPOBAThH CEPOYTIIEPO]] MIPH COACPKAHUU €r0 B
KaKuX-Tu00  00bEKTaX B  HE3HAYUTEIIBHBIX
KOJIMYEeCTBaX. YUWTHIBas TOKCHYHOCTHh JaHHOTO
COCJMHCHHUS, BO3MOXHOCTH €ro IOTaJaHus B
aHTPOIIOTeHHYIO cpeny [35], pa3paboTka HOBBIX
YYBCTBUTENBHBIX H BOCIIPON3BOANMEBIX B YCIOBHSIX
pPa3IMUHBIX  J1a0OpaTopuil  METOIOWK  SIBJSIETCA
AKTYQJIbHOU 3a/1a4€il COBPEMEHHOM HayKHU.
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