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O XXYPHAIJIE
ABOUT MAGAZINE

KypHan «Popmysibl PapmaLium» COOTBETCTBYET COBPEMEHHbBIM MpaBu-
/1aM 1 TpeboBaHUAM OTeHeCTBEHHOO U 3apybesKHOro 3aKoHOoAaTe/IbCTBa
K peLieH3MpyeMbIM Hay4HbIM U34AHUAM.

B »KypHazie ny6/mKytoTcA 0630pbl, OpUrMHa/IbHblE UCC/IeA0BaTE/IbCKIUE
CTaTbW, TEOPETUHECKUe, METOA0/I0rMYecKre paboTbl, KpaTk1e coobLLe-
HUA, pe3y/IbTaTbl ANCCEPTALMOHHBIX UCC/IEA0BAHUIA HAa COUCKAHUE y4eHOM
CTerneHW KaHAWAATa HayK M Ha COMCKAHWUE YYEHOM CTEMEHM AOKTOPA HayK,
MeTO/AMYeCK1e MaTepua/ibl A/1A MPaKTUHECKOM AeATe/IbHOCTH M 00yYeHNA
PabOTHUKOB MO hapMaLLEBTUHECKUM M CMENKHBIM CreLya/IbHOCTAM.

Tematuka nyb/MKyeMbIX MaTepua/sioB OrpaHMyeHa ABYMA OTpaciAMM
HayKM — MeAMLMHCKaA 1 B1osornieckas — u COOTBET-CTBYHOLLIMMU UM
TpemsA rpymnamu  HaydHbIX — crieupanbHoctelt  (03.02.00 O6Luan
6vosoruns,  14.03.00  MeanKo-6uo/orMHeckMe  HayKku,  14.04.00
dapmaLieBTUYECKME HayK1) B COOTBETCTBUM C MPUKa3oM MUHOBpHayKM
P® ot 23 oKTA-6pA 2017 . N21027 «O6 yTBEpKAEHUM HOMEHK/IATYPbI
HaY4HbIX  CMeLM-a/bHOCTeN, MO KOTOPbIM  MPUCYXKAAKTCA  Y4HeHble
cTerneHn» U npukasom MUHOOpHayku PP oT 12 aekabps 2016 r. N21586
(peg. 27 mapta 2018 r.) «O6 yTBEpPXKAEHUM MpaBW1 GOPMUPOBAHHA
NepeYHaA peLieH31PYeMbIX Ha-y4HbIX M3AaHUIA».

UHdpacTpykTypHas nogaepxka

Mpu yc1oBumM 6/1arornpuUATHOrO Pa3BUTUA OTPAC/IeBOM BEHYYPHOM MHppPa-
CTPYKTYpbl U 6/1aronpuATHOrO pexuma A/19 MHBECTULIMIA rocygapcTBa
B HayKy POCCMICKME KOMMaHUM, CO3AatoLLIMe MHHOBALIMOHHbIE MPOAYK-
Thl M KOHKYPUPYIOLLME Ha /106a/1bHOM PbIHKE, HYX/aloTCA B PasBUTUM
cBOel MHPOPMALMOHHONM MHPPACTPYKTYpbI. ITO pa3paboTka 1 noaaep-
KaHWe MHGOPMALMOHHOM 6a3bl A4aHHBIX O BeAYLUMXCA UCCIeA0BAHNAX,
no/syyeHne nHpopmaumm 060 Bcex nMporpaMmax NoaAepKKM 3KCrnopTa
- Export Promotion Cell in the Pharmaceutical Division, opranusauua
Biotechnology Parks u Biotech Incubation Centers. B Tom uncie, n ana
pa3BuTUA GapMaLeBTUHECKUX NCC/1eA0BaHMI.

[nA npeAcTaB/NeHUA YATATENO PE3Y/IbTaTOB Ka4eCTBEHHOrO Hay4HOro
MCC1eA,0BaHMA Mbl FOTOBbI HECTM OTBETCTBEHHOCTb 3a MOArOTOBKY CTaTbM
nog, TpeboBaHNA XKypHa/ia, Ka4eCTBEHHOE peLieH3MPOBaHMe Hay4HbIX CTa-
TeW, NOArOTOBKY CTaTbW K ONy6/IMKOBaHWIO, MPeA0CTaB/IeHNEe BO3MOXHO-
CTel M Hay4HbIX KOMMYHWKaLMIA yupeaunTeelt U3gaHna 414 NpoABUKe-
HUA CTaTb.

YKe C nepBoro BbiMyCKa Hallero M3gaHuA aBTOPbl CMOFYT BOCMO/1b30-
BaTbCA MEePCOHa/IbHbIM BEH-CalTOM U3AaHWSA; MPUCBOEHMEM UAEHTUDMKA-
Topa DOI pykonuncu aBTopa cpasy nocie 3arpy3ku Ha CaiT; yHMUKa/IbHbIM
naeHTMdrkatopom aBTopa ORCID; npodeccroHaibHbIMM CoLMa/bHbIMM
cetAmn Google Scholar, ResearchGate; peno3utTopuaMM; OTKPbITbIMU
3/1EKTPOHHBLIMM apXVBaMW; CUCTEMOW yrnpaB/ieHuns 6ub/norpaduelt; co-
LMa/IbHbIMM MeAMa; PerncTpaumei YHeHOro B Ka4ecTBe peLieH3eHTa; Mno-
MOLLLbIO B MOArOTOBKE MCMo/b30BaHWA CMU (MaTepuasnos a/iA npecc-pe-
/133, UHTEPBbIO).

M3aaTenbcTBO XKypHa/Zla MMeeT MpAMble KaHa/lbl nepegadn uHdopma-
umm B PUHL, 1 mexayHapogaHble 6a3bl gaHHbIX Scopus, Web of Science,
PubMed, CNKI.

PepakuMOHHAS NOAUTUKA

Haw >KypHan OpMEHTMPOBaH Ha KAMHUYECKUX (apMaKo/oros;
CreLuanncToB 3KCNepPTHbIX OpraHM3aLmii; paboTHUMKOB LIeHTPOB
AOKNMHUHECKUX U KAMHUHECKUX MCCIEA0BaHNUI /1eKapCTBEHHbIX
npenapaToB; PabOTHMKOB Pery/ATOPHbIX 1 KOHTPO/IbHO-HaA30p-
HbIX OpraHu3auuii 1 ydpexaeHuii B chepe dapmauleBTUHeCcKow
oTpac/m 1 PocnotpebHagzopa PP; HayuHbIX COTPYAHUKOB, Me-
AVLUMHCKUX U GapMaL,eBTUHECKMX PpabOTHUKOB OpraHu3aLmii U y4-
pexaenunii MuHsapasa P®; cnewmanmcToB Hay4HbIX OpraHM3aLmi
PAH 1 apyrnx nccregosareneii B cpepe sko/s10rmyeckon 6esonac-
HOCTW.

[leATe/IbHOCTb peAaKkLUMK Hampae/ieHa Ha Y/A0B/€TBOPEHUE MNo-
TpebHOCTel YnMTaTe/1ei 1 aBTOPOB Mpu COB/OAEHUN KX TPaB U
33aKOHHbIX MHTEPECOB.

MHTe/NeKTya/IbHbIM TPY/, YHEHbIX MPU3HAETCA BbICLUEN LieHHO-
CTbtO, BCE peLUeHUA MPUHUMAIOTCA MCXOAA U3 HeobXxoanMOoCTH
OKa3aHWA COAENCTBMA aBTOPY B YCOBEpPLUEHCTBOBAHUM €ro Ha-
Y4HOM paboTbl. PeAaKumMA HeceT OTBETCTBEHHOCTb 3a Ka4ecTBO
0ry6/IMKOBaHHbIX Hay4HbIX CTaTel, a TaKKe OCyLLeCTBAAET Noa-
AEPYKKY MHULMATYB, HAaMPaB/IEHHbIX Ha CHUMKEHME KO/IMYeCTBa He-
KOPPEKTHbIX AEeMCTBUIM CO CTOPOHBI UCC/Ie0BaTe/Iel U HapyLue-
HU HOPM 3TUKM.

I'IonyHeHme ABTOpPaMU B Xoae MCCﬂeﬂ'OBaHMVI HEratBHbIX pe3y/ibTa-
TOB He AB/IAETCA NPEnATCTBUEM A4/17 UX OI'Iy6/'IVIKOBaHI/IF| B XKypHa/ie.

PesaKumMA NOOLLPAET HayYHble ANCKYCCUU U OOMEH OMbITOM Ha
CTPaHULAX U CalTe U3AaHMA.

Bo/iblioe BHUMaHWE peaaKuWA yAe/nAeT PacnpoCTPaHEHUIo
3/1EKTPOHHbIX BEPCUIA }KYPHA/A U NPesoCTaB/IEHNIO AOCTYNA K
HeMy KpYMHeWLIMX 134aTe/IbCTB Hay4HbIX KYPHa/I0B MUpa.

[NaBHasA MUCCUA yupeauTenei u pegakuum xypHaaa «Popmy-
/bl Papmaummn» — cogencTBue pasBUTUIO COBPEMEHHOM OoTeve-
CTBEHHOW HayKM.

KypHan Kak ceTeBoe M3gaHue M34aeTCA NMpW MOAAEPXKKe U
ydactun ®rboy BO «CaHkT-MeTepbyprckuii xnummnko-papma-
LLleBTUYECKMI yH1BepcuTeT MUHUCTEPCTBA 34paBOOXPaHEHUA
Poccuickon Pegeparum».

Pecypcbl un3parenbCcTea

Bosee nogpobHyo MHGOPMALMIO O HaLLIEM M3AaHUU U €ro MOUTH-
Ke Bbl CMOETe MOCTOAHHO MO/ly4aTb B 06A3aTe/IbHbIX pyOpUKax
NeYaTHOM BEPCUM U Ha CalTe XKypHa/ia B OTKPLITOM A0CTyre.

CaliT »KypHa/ia COOTBETCTBYET BCeM TPeOOBaHUAM MeXKAyHapOA-
HoM 6ubmorpadmyeckon 6asbl. Ha cobctBeHHOM naatdopme ocy-
LLIECTB/IAETCA MO/IHbIM 3/1EKTPOHHBIN 4OKYMEHTOOOOPOT A/151 aBTO-
POB, peLIeH3EeHTOB, HAY4HbIX U IMTEPATYPHbIX PEAAKTOPOB.
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OT PEAAKLHUMU
FROM THE EDITOR

dapmauma popmMMpoBasach B TeyeHue
BCell MCTOPUM pasBUTUA Ye/soBeyecTBa U
HayKM, NpaKTUYeCKKU MO BCEM ee Hanpas/e-
HUAM BO MHOMMX OTPaC/AX XO3AWCTBEHHOM
AEATe/IbHOCTU, U CTPEMUTE/IbHO MPOA0/IKa-
eT pasBMBaTbCA ga/blie. [0ABAAOTCA HO-
Bble BO3MOXHOCTH, MOAXOAbl U TEXHO/0TMK
nccneA0BaHMi, NOCTPOGHHbIE Ha HOBbIX (u-
3MYECKUX MPMHLMMNAX U 3anpocax TPaHCAA-
LIMOHHOM MeAULIMHBI CO CBOMMM yCrexamu B
M3y4yeHUn BMO/NOrUN KAETKU, HOPMa/IbHOW U
naTo/I0rM4yeckomn Grusnoa0rnm Yen0BeKa, 3KO0rUn He0BeKa.

dapmaumAa He MOXeT nporpeccupoBaTtb 6e3 passBuTHA
OpraHM4yecKOi U HeOPraHUMY4eCKOn XUmun, GU3MKK, maTemaTu-
YeCKMX HayK, MHXEHepUn, NPOMbILL/IEHHbIX MeAUKO-61osornye-
CKMX U papMaLLeBTUHECKUX TEXHO/I0TUIA CO34aHUA U NPOU3BOA-
CTBa /1IeKapCTBEHHbIX CPe/CTB.

/lekapcTBa AEeMCTBYIOT Ha BMOXMMUYECKHe npouecchl op-
raHMsma 4Ye/noBeka. bnarogapA HoBeMlUM
Hay4YHbIM AOCTUMKEHUAM B OOLLEN U KAUHK-
yeckoi 6Guosnoruu, ¢usmosorum u natodw-
310/10rMU, MO/IEKY/IAPHOW FeHeTuKe W 3nu-
reHeTuKe, 3HAOKPUHO/IOIMU U TOKCUKO/10T MK >
COBEPLUEHCTBYIOTCA NOAXOAbl K paspaboTke :
HOBbIX U OLeHKa 3G PEeKTUBHOCTU AeNCTBYIO-
LLMX /IeKapCTBEHHbIX CPeACTB. %

Ob6beauHAOWMM PaKTOPOM BCeX 3d/e-

N

MEHTOB XM3HEHHOro LuK/ia dpapmauleBTuye- w < 'J

CKMX cybCTaHLMii 1 npenapaToB ABAACTCA UX
AeicTBME Ha OpraHM3m YesioBeKa.

HoBble OTKPLITUA B papMaKo10rum 1 KAMHUYeCKol papma-
KO/I0rMM NMO3BO/IAIOT pelaTtb npobsembl dapmMakogMHAMUKK U
bapMaKoOKMHETUKU. [IPOAO/IKAETCA U3yYeHMe B3aNMOeNCTBUA
npyv BO34EeMCTBUM Ha OPraHU3M COYEeTaHWUA /1IeKaPCTBEHHbIX
CpeAcTB C COouManbHbIMU PpakTopamMu, NPOAYKTaMMU NMUTaHUA U
OKpY:KatoLen cpeaon.

Mpu MoaroToBKe Kax/A0ro BbIMyCKa XypHa/a Y/1eHbl pes-
KO/I/IerMn HaMepeHbl Yy4uTbiBaTb, HapAAy C Apyrumu dakTopa-
MU, CcOBpPeMeHHble TpeGOoBaHWA K MOPAAKY
KBa/MGULUPOBAHHOTO peLieH3npoBaHus,
MHGOPMaLMOHHOW OTKPLITOCTU U Bubanome-
TPUYECKMM MOKasaTe/AM B OLeHKe nyb/mKa-
LIMOHHOM aKTUBHOCTM aBTOPOB.

Mpu paspaboTke cTpaterun M MakeTa
M34aHUA OblIM M3yYeHbl U MpPOaHa/sU3nUpPO-
BaHbl AOCTYMHble HamM MpodeccUoHabHble
mMaTtepua/ibl MHGOPMaLMOHHbBIX PeCypCoB U3-
AaTenen u Bnagensues 6ubamorpadpuyeckmnx
n pedepaTuBHbIX 6a3 AaHHbIX — /MAEpPOB
MEXAYHaPOAHbIX CMCTEM LMTUPOBAHWUA MO
COOTBETCTBYIOLMM OTPAC/AAM HaYKM U FPYNMNam Hay4YHbIX creLu-
aZbHOCTeM.

B xose 370l paboTbl HGbiM ONpesesieHbl TPU FPYMMbl Hayy-
HbIX CreLMabHOCTEN, KOTOPbIe, MO HalleMy MHEHWIO, NO3BO/N-
/I COCTaBUTb pybpUKATOp U3gaHuA U onpeae/nTb ero Hasea-

D

HHe — «dopmynbl Papmauuun». lpu

Uropb Hapkesuy,
npencenaTesb
PenaKLMOHHOMO
coBseTa

3TOM Mbl MaKCMMa/ZlbHO y4/11 onpepje-
NeHne dapmauumn Kak BCEro MU3HeH-
HOrO LMK/A /IeKapCTBEHHbIX CPeAcTs,
BK/IOHAIOLLEro co3gaHune, AOK/AMHUYe-
CKME U K/AMHMYECKMEe MUCCae/A0BaHuA,
TEXHO/IOTUI0  MOAYYeHUs, OpraHusa-
unto  PpapmaueBTUHeCKOro gena, a

TaKXe BOMPOCbl KOHTPO/IbHO-aHa /-

TUYECKUX UCCAeA0BaHUM, NULLEBOM

U 3KosorMyeckor 6GesonacHocTu. B
CBOIO 04epesb, C/10BO «POPMY/bl» O3HAYaeT «HanpaB/eHuA,
TpeHAbl, TeHAEHLMU PasBUTUA» COCTaBAAlWMX dapmMauuio
Hay4HO-MPaKTUYECKMUX HanpaB/ieHU.

Ocoboe BHMMaHWe Ha CTpaHuuax usgaHuAa OypeT yae-
/IATbCA BOMpPOCaM, CBA3aHHbIM ¢ dapmMaLeBTUYeCcKoMn besonac-
HOCTbIO, KOTOpPbIe, HapAgy ¢ r106a/1bHbIMKU NPo61eMamu npu-
POAOMO/Ib30BAHMA U OXPaHbl OKPYKatoLel cpesbl U HapaBHe

C nuweBol 6e30MacHOCTblO, CTaau
AKTYa/ZIbHOW Y4aCTbiO 3KO/10rMYeCKOM
6e30nacHOCTM CTpaHbl. WX pelueHune

Bnagumup
Mepenbirux,
rMABHbBIM PefOKTOP

MMeeT HapOAHO-XO3AMCTBEHHOE 3Ha-
YyeHue, Kak M CaMO /IeKapCTBEHHOe
obecneyeHue HaceeHUA.

Uropb PopuH,
npesngeHt OO0
«2Oko-BekTop»

Ham npegctout npeopgoseTb
nyTb, B XO4€ KOTOPOro Mbl XOTUM 3a-
HATb AOCTOMHOE MecTO B MnepeyHe
BAK 1 HaiiTu cBoero untatens, nybau-
KyA Ha CBOWMX CTpaHuULax pe3y/bTaTbl
BCEX 3TanoB UCC/AeA0BaHUI U gpyrue
MaTepua/ibl aBTOPOB B OPUrMHa/IbHbIX pyOpUKax usgaHus.

Hageemca Ha Npogo/IKMUTE/IbHbIE U MI0AO0TBOPHbIE AMC-
KYCCUM YMTaTesell Hallero U3AaHusA, a TakKe Ha To, YTO ny-
6/MKauuM He TO/IbKO OyAyT HOCUTb XapaKTep nepegayuu WH-
dbopmaLuu, Ho U CMOTYT yB/1eYb YuTaTend. Mbl Hageemcs, 4TO
NPOCTOM U AOCTYMHbIA CTU/b NOAAYN MHPOPMALMU, KOTOPBIN
AABHO MCro/sb3yeTca 3a pybexom, 6yseT 3ddeKTUBHO cro-
co6CTBOBATbL HAyYHbIM KOMMYHUKALMAM C BHELLUHUM MUPOM.

Kak u B 11060M HOBOM M3gaHuu,
BCA TAXECTb /IOKWUTCA Ha M/eyn y/e-
HOB peaKo/I/1ernu, 3KCNepToB U nap-
THEpOB, KO//IEKTUBA CMeLua/IuCTOB
pesakumMu U u3gaTtenbcTea, KOTOpble
b6yayT paboTtaTb Hag peanusauueit
NpoeKTa Ha OCHOBE CTpaTeruu u nou-
TUKM KypHasa.

Mpu paspaboTtke Bcex 3agay,
CTOAWMX TNepes Y1eHamu pesaKuu-
OHHOW Ko//ernn ypHasaa «Popmyibl
dapmaumm», Hac obbeanHAeT obuian
Le/sb — cnocobcTBOBaTb PA3BUTUIO HAy4YHbIX KOMMYHMKaLMMA
Mo 3afAB/IEHHbIM TPYMNam Hay4HbIX creuuasnbHocTel B cdhepe
dapmauun (0T UAEU [0 BbIXOAA /1€KAPCTBEHHBIX CPEACTB Ha
noTpebuTe/IbCKUI PLIHOK U YIPaB/IE€HUA UX OTXO4aMU U MeTa-
60/1MTaMK) 1 aKTUBHO y4acTBOBaTb B 3TOM npoLecce.



PEAAKLMOHHbIN COBET

®OPMYJibl PAPMAL UM

Hata permuctpaumm 11.10. 2019 roga Tepputopus pacnpoCcTpaHeHua — Poccuickas Pegepaums, 3apydexHble CTPAHbI

PEQAKUWOHHbIN COBET

MNpencenarens:
N.A. Hapkesuy, pekTtop CIMXDY, npod., o-p $apM. HayK
(CankT-TeTepbypr, Poccus)

O B.A. flaganm, a-p XMM. HayK, Npod. O B.B. MepenbiruH, 4-p Mes. Hayk, npod.
(CankT-Netepbypr, Poccus) (CankT-NeTepbypr, Poccus)

O B.K. [loHu4eHKO, /-p SKOH. HayK, Npod. O A.T. Copporos, 41.-«opp. PAH
(Cankr-leTepbypr, Poccus) AP MeA. Hayk, npog.
(CankT-TMetepbypr, Poccus)

O LL.W. /leBut, a-p mea. HayK, Npod. O E.B. ®/mctoK, 4-p papm. Hayk, npod.
(Xagepa, U3panb) (CankT-leTepbypr, Poccus)
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O V.A. Dadali, Doctor of
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O V.K. Donchenko, Doctor of
Economic Sciences, Professor
(St-Petersburg, Russian Federation)

O Levit Shmuel, Doctor of
Medical Sciences, Professor
(Haderj, Israel)

V.V. Perelygin, Doctor of
Medical Sciences, Professor
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A.G. Sofronov, Corr. Member of RAS
Doctor of Medical Sciences, Professor
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E.V. Flisyuk, Doctor of
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PEMAKLIMOHHAA KONJIETMA

®OPMYJibl PAPMAL UM

Hata permuctpaumm 11.10. 2019 roga

TeppuUTOopUs PACTPOCTPAHEHWS — Poccumnckas deaepdalins, 30pySexHble CTRAHbI

PEOAKUMOHHASA KOJUJIErUg

H.I'. BeHrepoBsuy, a-p meg,. HayK
(CankT-leTepbypr, Poccua)

A.B. BogoBaToB, KaH/. 610/. Hayk
(Cankr-MeTepbypr, Poccus)

B.A. Fa/bIHKUH, A-p TEXH. HaYK, Npod.
(CankT-MeTepbypr, Poccus)

M. TenbdoHga, A-p Mea. HayK, npod.
(CaHkT-TeTepbypr, Poccua)

B.A. Aaganm, 4-p xum. HayK, Npod.
(CankT-Metepbypr, Poccun)

B.K. [loH4eHKO, A-p 3KOH. HayK, Npod.
(Cankr-MeTepbypr, Poccus)

H.B. EpumoB, a-p mea. HayK, npod.
(Canrr-NeTepbypr, Poccus)

W.E. KayxoBa, 4-p papM. Hayk, Mpod.
(CankT-TeTepbypr, PoccuaA)

LLLWU. NleBuT, 4-p Mep. HayK, npod.
(Xagepa, N3panb)

B.M. ly¢T, a-p Mmea. HayK, npod.
(CaHkT-leTepbypr, Poccua)

o o O O

WU.A. Hapkesuu, pektop

Preoy BO CNXPY MuHsgpasa Poccuu,
A-p apm.HayK, npod.
(Cankr-Metepbypr, Poccus)

0O.A. HemATbIX, A-p papm. HayK
(Cankr-Metepbypr, Poccus)

C.B. OKOBUTBIN, 4-p Me/,. HayK, Npod.
(CankT-Metepbypr, Poccus)

B.B. MNepenbiruH, 4-p mea. HayK, npod.
(Catkr-Metepbypr, Poccus)

A.T. CodppoHoB, |n.-kopp. PAH,
A-P Mez. HayK, npod.
(CankT-MeTepbypr, Poccus)

WU.U. TepHuHKo, A-p dpapm. HayK
(Cankr-Metepbypr, Poccus)

E.B. ®mcioK, 4-p papm.Hayk, npod.
(CankT-TeTepbypr, Poccus)

C.B. Xonoaxesm4, A-p TEXH. HAYK
(Cankr-MeTepbypr, Poccus)

W.M. fikoBAeB, A-p X1M. HayK, Mpod.
(CankT-Metepbypr, Poccus)
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CONEPKAHWE

®APMALLEBTUYECKWE HAYKH

PHARMACEUTICAL SCIENCES

Ucnonb3oBaHue Mogenem ULLIeMUYECKoro
MHCYNbTA Y KPONIMKOB B 6MOMEegULLMHCKMUX

ucecnepoBaHuUAX
tO.M. Coicoes, B.A. Mpuxogpsko, O.KO. MBKMH,
C.B. OkoBuTbiin

Paspa6oTka anropMTMa co3faHUsl HOBOTO
npenapara.

Crapus 1: dapmauesTuyeckas paspaéorka
AB. bacesnu, AC. 3060, N.E. Kayxoea,
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1COH|<T—I'IeTe|06y|orcn<|/||7| rOCYOOPCTBEHHbBIN XMMNKO-GAPMALEBTUUECKNM YHUBEPCUTET,
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2 NHCTUTYT TDAHCASALUMOHHOW 6roMeanLmHbl, COHKT-T1eTepbyprckui rocyaapCTBEHHbIN
yHuBepcuTteT, CankT-leTepbypr, Poccua

PE3IOME

Pa3pa6oTka OKCMEPUMEHTASTbHBIX MOAENEN ULLIEMUYECKOrO WMHCYSBTA, MO3BONSIOLIMX 3bDOEKTUBHO
TPAHCNMPOBATbL MOMYYEHHbIE PE3YSBTATLI C NTAGOPRATOPHBIX XUBOTHBIX HO YEMOBEKA, ABMAETCS BOXHOM
30/004€EN COBPEMEHHOM HEMPOGAPMAKONOMMI. BBUAY TOrO, YTO HOBbIE NEKAPCTBEHHbIE CPEOCTBA C Hen-
POMPOTEKTOPHbLIM AENCTBMEM, MOKA3ABLIME OKTUBHOCTb B SKCMEPUMEHTAX HA MObI3yHAX, HE O6MaOaKoT
JOMXHON 3bOEKTUBHOCTBIO Y MHoAer, BOSMOXHbIM peLleHneM Npo6emMbl MOXET CTATb MCMOMb3OBAHME
KPYMHbIX TA60PATORHbIX XMBOTHBIX. Cpeau NocneHnx Hanéonee OOCTyNHbIMK ANs Na60PaTOPWIA Bs-
IOTCS KPOMMKM. MPSHUEDANIMYECKII TUM CTPOEHMS FONIOBHOMO MO3rd U HAMMYME 3HAUYMUTENBHOMO O6bEMA
6eM0ro BeLIEeCTBA COMMXAIOT MX C YErOBEKOM. B CTATbe MpMBEdeHbl CBedeHWS 06 OCHOBHbLIX METOAOX
MOOENMPOBAHMS ULLIEMNYECKOTO MHCYETA Y KPOMMKOB. BAXHBIMM GCMEKTAMU GBRSKOTCS BEIGOP NOPOAbI,
BOBPACTA M MOMA MCMOSb3YEMbIX KMBOTHBIX, CMOCO6A AHECTE3MM, O TAKXE KPUTEPMEB OLIEHKM NX GYHK-
LIMOHABHOTO COCTOSHMS MOCHE NePEHECEHHOM NLLIEMMM FONTOBHOMO MO3ral.

KJTKOYEBDIE CJIOBA
MLeMnIecknin MHCYNbT; KPOMUKYW; 6MOMOAENVPOBAHME.

Rabbit models of ischemic stroke in
biomedical research

Yuriy I. Sysoevw’ %, Veronika A. Prikhodko', Dmitriy Y. Ivkin', Sergey V. Okovi1:yi1
"Saint Petersburg Chemical Pharmaceutical University, Saint Petersburg, Russia
% Institute of Translational Biomedicine, Saint Petersburg State University,

Saint Petersburg, Russia

ABSTRACT

The development of experimental models of ischemic stroke allowing for effective translation of results
from animal studies to humans is an important task of modern neuropharmacology. Due to the fact that
new drugs with neuroprotective properties that have shown activity in rodents most often turmn out to
be not effective enough in humans, the use of larger laboratory animals may become a viable solution.
Among the latter, rabbits are the most accessible species for laboratories. Since they have gyrencephalic
brains and a significant amount of white matter, they can be considered to e highly similar to humans.
In the present review, we discussed the main methods of ischemic stroke modelling in rabbits. The breed,
age and sex of the animals, anesthesia methods as well as criteria for functional state assessment after
cerebral ischemia are the issues that should be addressed before the start of the studly.

KEYWORDS
Brain ischemia; rabbits; disease models, animal.



BesegeHue

Uiwemuyeckuii ntcybt (MU) — dopma ocTporo HapyLue-
HMA MO3roBOro KpoBOOOpallleH!s, XapaKTepusytoLla-
ACA HeAO0CTaTOYHOCTLIO KPOBOCHAOXKEHUA r0/10BHOrO
MO3ra, CONMPOBOM/AAIOLLIAACA MOBPEMHKAEHWEM ero TKaHel
1 HapyLLeHreM ero GpyHKLMI. AB/AACL BTOPOI Mo YacTo-
Te MPUYMHOM cMepTu [1] U OgHOM M3 BeAYLLMX MPUHMH
TAXKE/IOM U CTOWMKOM MHBa/IMAM3aLMK BO BceM mupe [2],
MHCY/IbT NpeAcTaB/AeT coboi BaKHYO MeAMLMHCKYHO,
COLMa/IbHYHO U SKOHOMUYECKYLO Npob/iemy.

OpHol U3 33ja4 AB/AeTCA paspaboTKa sKCreprmen-
Ta/bHbIX Mogesen MU, koTopble Bbl/n Bbl MakCUMa/IbHO
NPUG/IMKEHBI K pea/IbHbIM YC/I0BUAM, OT/IM4a/IMCb XOPO-
LLIeli BOCMPOU3BOAMMOCTbIO M MO3BO/IA/IN C OCTATOHOM
TOYHOCTBIO TPAHC/IMPOBATL MO/yHeHHble pe3y/bTaTbl Ha
yesioBeKa. Ha cerogHALHMIA AeHb Hanbosblee pacnpo-
CTpaHeHue umetoT Mogem UK Ha rpbiyHax: Kpbice! [3],
MbILLIK [4], MOHIO/IbCKME NecHaHKu [5]. 3T BUABI 0T
YatoTCA AOCTYNMHOCTBIO U HU3KOM CTOMMOCTbIO, BO3MOX-
HOCTbIO OCYLLLeCTB/IeHUA reHETUHECKUX MOANPUKALWMIA 1
BbICOKUM YPOBHEM BOCMPOU3BOAMMOCTU PE3Y/IbTaToB
[6]. OaHako aaHHble, MO/y4eHHbIE B SKCMIEPUMEHTaxX C
MCMO/1b30BaHWMEM PbI3YHOB, HE MOTYT ObITb 40CTaTOHHO
YBEPEHHO SKCTPaAro/IMPOBaHbl HA Ye/10BeKa, YTO 06bAC-
HAETCA CYLLLeCTBEHHBIMM aHaTOMUYECKUMU U PU3MO/I0-
MMYeCKUMM Pas/MimAMK. TaK, MHOTVe BellecTsa, Mpo-
AEMOHCTPUPOBABLLIME HEMPOMPOTEKTOPHbIE CBOMCTBA B
yaioBusAx M y MblLLIe U KpbIC, OKa3anmcb HeaddeKTHB-
HbIMU MPU MPUMEHEHWM Y /itoger [7].

C TOYKM 3PEHUSA KIMHUYECKOM 3HAYMMOCTH, 3HAUUTE/Ib-
HOe MPEenMyLLIECTBO UMEIOT KpynHble sabopaTtopHbie
KMBOTHblE: cobarm [8], KoLk [9], cuHbYM [10], oBLybI [11],
MaKaku-pesycs! [12] nam Kpo/mkm. MpaHuedamieckuii
TUM CTPOEHWA MO3ra W Ha/IMYMeE 3HaUUTE/IbHOro o6 bema
6e/10ro BeLLecTBa CH/MKALOT UX C HE/IOBEKOM, @ BO3MOMK-
HOCTb BOCMIPOM3BEAEHNA KOMOPOUAHBIX MaTo/oruii no-
3BO/IAET MPOBOAUTL UCCIEAOBAHUA LLIMPOKOTO CMEKTPa
/leKapcTBeHHbIx cpeacTs [13].

MeToabl MOAENMPOBAHUS ULLIEMUUECKOIO MHCYNLTA
Y KPOnMKOB

SKcnepumeHTa/ibHble Mogenn M moryT BbITb Kaaccndu-
LIMpOBaHbl N0 06beMy XMPYPrveckoro BMellaTe/IbcTBa
(Tpebytope um He TpebytoLme KpaHMOTOMUM), 06b-
emy uvwemun (doKasbHasi U r106asbHast), ee obpa-
TUMOCTH (NepMaHeHTHas Wn ¢ penepdysueit), a Takke
crnocoby ee MHayKummM [14]. BBuay CBOEM KAMHMYECKOM
3HaYMMOCTU MOge M GOKa/IbHOM M My/IbTUPOKA/IbHOM
ULIEMWU ABAALOTCA 60/1ee BOCTPEOOBaHHbIMM.

Hanbosiee pacripocTpaHeHHbiMM Criocobamm UHAYKLMM
MLLEMUM FO/IOBHOMO MO3ra y KPO/IMKOB, He TpebytoLL-
MU MPOBE/EHNA KPaHUOTOMMM, AB/SIOTCA SMB0/IM3aLUS
cpegHeit mosrosoit aptepum (CMA) [15-18], sHg0BacKy-
/FipHas ORK/IO3UA [19-21] U POTOXUMUHECKM UHAYLIMPO-
BaHHbIM TpoM603 [22].

K mopenam UMW, Tpebyrowmm npoBeaeHus KpaHUOoTo-
MWK, OTHOCUTCA NPAMAn XMPYPrudeckan OKK/I31A MO3-
rOBbIX apTepuid, BbIMO/HAEMAA MyTeM K/AUMMPOBaHWA
[23] W HanoskeHus auratyp [24].

1. Mogenu am6onusauyuu CMA

[laHHasA rpynna 3KCMepUMEHTa/IbHbIX Mogenell Haubo-
/lee TO4HO BOCMPOM3BOAUT ULLIEMUHECKMIA MHCY/IBT Y Ye-
/I0BEKa, TaK Kak rnogas/Atolee 60/bLUMHCTBO C/lyqaeB
MW MmeeT MMeHHO TPOMB03MOO/IMHECKYHO STUO/IOTHIO
[1]. B ycroBusax TpomBOTHUHECKOW OKK/IHO3MM apTepuii
rO/I0BHOMO MO3ra BO3MOMHO MCC/1e40BaHMe He TO/IbKO
CPeACTB C HEMPOMPOTEKTOPHOM aKTUBHOCTBIO [15, 18], HO
U TPOMBO/IMTUHECKHMX areHTOB [17, 25].

[Ana 3MB0/M3aLMM MO3IOBbIX COCYAOB MOMYT ObITb MC-
M0/b30BaHbl KaK KPOBAHblE CryCTKM, MO/y4eHHble M3
KPOBM }MBOTHBIX in vitro [15, 16, 26], Tak 1 3M60/1bl CWH-
TETUYECKOM MPUPO/BI, MO/YHEHHbIE UCKYCCTBEHHBIM My-
Tem [27]. HauGosiee 4acto B /1aGOPATOPHON MpaKTUKe
MCMO/Ib3YIOT ayTO/IOMMYHblE TPOMObI, MO/Ty4eHHbIE HeMo-
CPe/CTBEHHO M3 KPOBM XMBOTHbIX [15, 26, 28]. MmeHHO
Ha Mogem ambo/msauumn CMA 'y Kpo/mMKoB Tpombamm
Ma/loro pasmMepa B CBOe Bpems Oblia goKazaHa adpdek-
TUBHOCTb MPUMEHEHUA PEeKOMOWMHAHTHOrO TKaHEBOro
aKkTMBaTopa rasmMuHoreHa (anTernsasbl) B KayecTse
TPOMBO/IMTUHECKOTO CPeACTBa B OCTPOM Mepuoge M-
60/1M4eCKoro MHCy/bTa [25]. Ha cerogHALLHUMA AeHb 3TO
CPeACTBO OCTAETCA OCHOBHbBIM A/1A MPOBEAEHUA naTore-
HeTU4ecKoi papmakoTtepanuu M [29, 30].

1.1. SM60/113aLMA KpacHbIMM TPoMGamm

[N nosy4eHuA ayTo/IorMYHbIX TPOMOOB Masioro pas-
Mepa y OA4HOTO W/IM HECKO/IbKMX SKCEPUMEHTa/IbHbIX
*KMBOTHbIX 3a0MpatoT KPOBb U BblAEPXKMBAIOT ee B Te-
YeHMe HEeCKO/IbKUX Yacos npu Temneparype 37 °C. O6-
Pa30BaBLUMIACA CrYCTOK U3ME/IbYaAlOT U CyCreHAUpYoT
B docpatHom OypepHOm pacTtBope ¢ aobaBieHVeM
BbI4bErO CHIBOPOTOHHOTO a/1bbymuHa [28]. MosyueHHble
BbILLEOMNMUCaHHBIM 0Opa3oM TPOMObI cogeprKaT 60/1b-
LLIO@ KO/IMYeCTBO 3PUTPOLIMTOB M MO3TOMY HasblBaOT-
€A «KpacHbIMm». /118 0b/1erverHna nx BU3ya/M3aLmuM B
KPOBAHOM pyc/1e K CyCreH3un MOoryT 6biTb 406aB/1eHbl
MMKpOChepbl, MeYeHHble PaAMOAKTUBHBIM W30TOMOM
kobanbTa-57 [18].

[lpyroit cnoco6 nosy4eHua ayTo/IorMyHbIX TPOMOOB U3
KPOBM KMBOTHBIX 3aK/IO4YAETCA B BbICKAO/MBaHUM BHY-
TpeHHelt 060/104KM 33 HeM YLLIHOW apTepum NP1 NOMOLLM
MOAUOULMPOBAHHOM Ur/bl. loce BbicKab/mMBaHUA Ha
COCYy4, HAKRABIBAOT CBODOAHY!HO /IMraTYpy, YTO CNoCob-
CTBYET CHUXEHUIO CKOPOCTM KPOBOTOKa M GOPMUPOBa-
HUIO KPOBAHOIO CryCTKa. Yepes 24 Yaca y4acToK apTepum
CO TPOMOBOM yANAIOT, TPOMD OTAENAIOT OT CTEHKM U 06-
pes3atoT 40 Hy»kHOro pasmepa [31].

B pAge aKCneprvMeHTOB BBe/eHWe TPOMOOB OCyLLlecT-
B/1A/M TPaHCPEMOPa/IbHO Yepes KaTeTep, yAa/IABLUMIACA
noc/ie no/y4eHnsa aHrorpadu4eckoro noATBEPKAeHUA
okK/1to3mmn CMA. [pr 3TOM BCA npoLieaypa nposBoaun/iach
noA HapKo3om [31, 32].

B cBowmx pabotax Lapchak v gp. oTMeyatoT, YTo UCno/ib-
30BaHWe aHECTETUKOB, a TaK¥Ke aHa/IbreTMKOB U MPOTUBO-
BOCMa/IUTE/IbHbIX CPEACTB B MOAOBHbIX UCC/1eA0BaHUAX
HeKeaTe/bHO [33], Tak Kak OHM MOTyT OKa3biBaThb B/MS-
HMe Ha TeYeHHe MLLIEMUYECKOrO Kackaza [34]. OHu Heop-
HOKPaTHO UCMO/1b30Ba/ M METOAMKY ambom3aummn CMA Y
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KPO/IMKOB, HAXOAMBLLMXCA B CO3HAHWUM 1 HE HYK/AABLUMX-
CA B PecrnmpaTopHOi M MHOW MoA/Aep:KKe. ITO AaBa/o
BO3MOKHOCTb Hab/t04aTh MOC/IEACTBUA ULLIEMM3ALIUM C
Camoro Hava/a BBeAeHUs TpoM6oB [18, 26, 33]. A/1A aTo-
rO HapKOTU3MPOBAHHBIM KPO/IMKaM OCYLLECTB/AMN f0-
CTYN K NpaBOW BHYTPEHHE COHHOM apTepuu. [pu 3TOM
Ha BHELLIHIOIO M ODLLYIO COHHble apTepuk HaK/1aAbIBa/ N
/Mratypbl. B 06LLYIO COHHYIO apTepuito BBOAW/IM KaTeTep
W 3aKpenfa/n ero npu NoMoLLu auratyp. Paspes 3awm-
Ba/IM TaKUM 06pasom, 4ToObI Yepes Hero Bbi1 AoCTyneH
ANCTa/IbHBIN KOHEL, KaTeTepa, KOTOpPbIi 3ano/HANM pac-
TBOPOM rerapvHa 1 3akpbiBam [33]. o nposeseHus
npoueaypbl 3MH0/M3aLMM KPOMKK A0/IKHBI Bbln No/-
HOCTbIO BbIMTU M3 HapKo3a. [oUle MOArOTOBKM KMBOT-
HbIX Yepes KaTeTep BBOAWIM 1 M/ CYCMEH3UM KPOBAHBIX
CryCTKOB, MPOMbIB/IM €ro CTepU/IbHbIM (U3MO/IoTHYe-
CKMM pacTBOPOM U /IMMMpOBa/iv 6/1M3KO K LLiee, OCTaB/IAA
HeBO/IbLLION KOHUMK [33].

1.2. ImM60/m3aumA 6e/1biMm TpoMGamMm

B K/IMHMYECKOM MPaKTUKe GO/IbLLIOE KO/IMHECTBO C/1ydaes
MW, ocobeHHO BcieacTBUE SMOO/IMM COHHOM apTepuu,
OKa3blBAOTCA BbI3BaHbl HE «KPACHbIMU», A «Be/bIMU»
Tpom6amK, Ha3BaHHbIMU TaK BBMAY BbICOKOrO COAep-
KaHWA B HWUX TPOMGOLMTOB M PUBPUHA [35]. PUGPUH
MOBbILLIAET CMOCOBHOCT TPOMGOB K PETpaKLmK, a 370, B
CBOIO O4epeb, MPENATCTBYET NMPOHUKHOBEHUIO MO/IEKY/I
TPOMBO/IMTUKA BO BHYTPEHHME YHACTKM TPOMBA M MOKET
OTpHLATE/IbHO CKA3bIBaTbCA Ha 3GHEKTUBHOCTU TPOMBO-
JUTUHECKOM Tepanim [36].

Kirchhof u ap. nccregosanm BO3MOXKHOCTH UCMO/Ib30BA-
HUA «Be/bix» TPOMBOB A1A MoAeMpoBaHua MUy Kpon-
KOB M MPOBEe/IM CPaBHEHME MX C «KPacHbIMW» Tpombamm
[37]. Ana nonyyerna GUOGPUHOBOIO CrycTKa CTaHAApPTH-
3MPOBaHHYIO M/1a3My KPOBMU CMELLMBA/IM C PacTBOPOM
TPOM6MHa. nameTp Nno/y4eHHbIX «6e/bix» TPOMOOB Co-
CTaB/AN 0,7-0,75 MM, @ «KpacHbIx» —1,02-1,07 MM. [epeg,
MCMo/Ib30BaHNeM TPOMbbl 060MX BMAOB BblAepXKunBaIv
B TeYeHWe 20 4acoB MpW KOMHATHOM TemnepaTtype a/1A
3aBepLUeHUA peTpaKLuu. Bbl1o 0TMeueHo, YTo «be/blex
TPOMObbI B CpeAHeM yMeHbLLa/M CBOWM 06beMm B 7,8 pa3
60/1bLLIE, YeM «KPACHble», a TaKKe nmenn bo/ee TBepAayto
KOHcHcTeHumo. dmbonmsaumio CMA npoBoann yepes
KaTeTep, NpOBeAEHHbIN OT /1eBOM BeapeHHON apTepum
£,0 MPaBOM BHYTPEHHel COHHOM [37].

Pe3y/ibTaTbl aHrMorpapuyeckoro Mcc1eqoBaHUA Mogd-
TBEPAWIM Ha/M4Me MEePMaHeHTHOM OKkao3un CMA y
100% KPO/IMKOB, KOTOPbIM Bbl/IN BBEAEHDI «be/1ble» TPOM-
6bl, B TO BpeMs KaK «KpacHble» K MOMEHTY BCKPbITUA NMOA-
BEPI/IMCb /IN3UCY MPAKTUYECKM Y MO/IOBUHBI KUBOTHbIX.
Maowaab 30HbI MH$ApKTa Obla conocTaBuma B 06enx
rpynnax (26% npoTuB 27%), HO TO/IbKO B rpyririe, Mo/ymB-
LLIel «KpacHble» TPOMbbl, Hab/toAa/MCh Cy4an BHYTPU-
YeperHoro KpoBom3uaAHMA [37].

[laHHaa moamdmKauma Tpomb03ImMB0mMHeckon Moaenm
MW oT/M4aeTcA BbICOKOKM BOCMPOM3BOAMMOCTBIO U MO-
3BO/IFIET KOHTPO/IMPOBATL KaK /I0Ka/IM3aLMI0 OKK/IO3MH,
TaK U 00beM OKK/IAMPYIOLLEro CrycTka. Ee riaBHbiM
[LOCTOMHCTBOM AB/IAETCA BO3MOMXKHOCTb MO/y4eHNA CTa-
BU/IbHBIX «Oe/lblx» TPOMOOB M3BECTHOMO AMaMeTpa, YTO

3HQUUTE/IHO CHUXKAET BEPOATHOCTb HEBEPHOIO MX pac-
MO/IOMKEHUA NPy BBEAEHUU B COCyamcTOoe pyc/o [37].

1.3. SM60/11M3aLMA CUHTETUHECKMMU MUKPO- M MaKkpocde-
pamm

A/IbTEPHATUBOM KPOBSHBIM CryCTKaM MOTYT C/IysKWUTb
CUHTETUYECKMe MaKpo- (300-900 HM B AnameTtpe) [32]
wim mukpocdepsl (2050 HM B AvameTtpe) [38]. Ecm nep-
Bble MO3BO/IAOT MO/IYHUTb KPYMHbIE OYarut ULLIEMMM, TO BO
BTOPOM U1y4ae BUIEACTBUE OKK/IO3MM COCYA0B MAMKOM
060/104KM MO3ra Hab/togaeTcA GOPMUPOBaHUE MHOMKe-
CTBEHHbIX Me/IKMX 30H uHdapkTa [38, 39]. CoobLuaercs
06 YCrewHoOM WCro/b30BaHUM /18 BOCTIPOM3BEAEHUA
OCTPOiA Liepebpa/ibHON ULLEMUM Y KPO/IMKOB CTEK/IAHHBIX
6ycuH [39], AeKcTpaHoBbIX MUKpocdep [40] n cepebps-
HbIX LLIAPUKOB [41].

MPYHUMMMA/IBHBIM OT/IMHMEM MUKPOChEp OT TPOMEOB
AB/AETCA TOT GaKT, YTO repBble He NOABEPraroTCA IM3UCY
U, C/1e4,0BaTE/IbHO, BbI3bIBAIOT COCTOAHME NEPMAHEHTHOM
uwemmm [38]. CregyeT yunTbiBaTh, HTO, BBUAY CBOErO
COCTaBa, CUHTETUYECKME SMBO/Ibl MOTYT MPOBOLMPOBATL
MeCTHble BOCMa/IMTE/IbHblE PEAKLMM CO CKOT/IEHUEM /et
KOLMTOB B NEPHBACKY/IAPHOM MPOCTPAHCTBE U BbIXOAOM
X B KpoBsiHOE pyc10 [39].

1.4. B/uAHve napameTpoB 3mM60/10B Ha pe3y/bTar
uiemMmsaumm

OCHOBHbIM NMapameTpom 3m60/1a /11060l MpUpoAap! AB/IA-
€eTCA ero pasmep, Tak Kak MMeHHO pasmep ornpesesseTt
€ro KOHEYHYO /I0Ka/IM3aLMI0 B COCYAUCTOM pyie 1, Cle-
[,0BaTe/IbHO, /I0Ka/M3aLmto ovara uHapkra [38]. Bonee
Me/IKme TPOMObI COCOBHbI AOCTUMATb ANCTa/ILHOM YacTH
BHYTPEHHel1 COHHOW apTepuK, 3aKyrnopKa KOTOpoVi BeAeT
K GOpMMPOBaHMIO OBLLMPHONM 30HbI MH(APKTA, BK/OHa-
toLLLel H6asa/ibHble raHr/MK1, YTO COMPOBOMAAETCA BbICO-
KMM NPOLIEHTOM /IeTa/IbHOCTH [37].

AyTO/I0rM4HblE TPOMGbI MOTYT UMETb A/IMHY OT 1,0 A0 4,0
MM B COOTBETCTBUM C MPEATIO/IaraeéMbIM MECTOM OKK/IHO-
3UM U OCOBEHHOCTAMM BOCTPOM3BOAMMON MaTO/IOMMUU.
CUHTETUYECKIE MUKPOChEpPbI C AMAMETPOM A0 100 HM
MO3BO/IAIOT MO/YYUTb MHOXECTBEHHbIE Me/IKME ouaru
MH)APKTA, B TO BPEMSA Kak MakpoChepbl, UMetoLLe an-
ameTp 700-900 HM, NMOAXOAAT A4/1A MOAe/MpoBaHus UK,
BbI3BaHHOTO OKK/IKO3MEl KPYrHbIX COCY/,0B MO3ra Hepac-
TBOPHMbIMM XO/1€CTEPUHOBBIMU TPOMBaMM [27].

AnAa AOCTMKEHNA MaKCMMa/IbHOTO NMOCTOAHCTBA M/IOLLLa-
AM o4ara UHMapKTa peKoMeH/yeTCA MPOBOAUTL OKK/IKO-
3UH0 MPOKCMMA/IbHOTO YHaCTKa BHYTPEHHEN COHHOM apTe-
pvH, AR Yero pasmep TPOMOOB A0/MKEH HaXOAUTbCA B
onpepaenieHHoM auanasoHe. Kirchhof u ap. pekomeray-
tOT MCMO/Ib30BaTh A/18 KPO/IMKOB PHUOPUHOBbIE TPOMOBI,
obnagaroye gnameTpom ot 1,02 40 1,07 MM U, BMecTe
C 3TUM, A0CTaTO4HOM PUrMAHOCTBIO. B paboTte aBTOpbI
TaKXKe MoA4epKMBAIOT, YTO YUUIO TaKUX TPOMOOB He
[0/KHO NPEBbILLATL ABYX BO M36€XaH1e UX CMeLLeHUA C
TOKOM KpOBW MO 3a4Hel coeanHUTe/IbHOM apTepum [37].
YpesBblyaliHaA BaXKHOCTb KO/IMHECTBA M 0bLLero obbema
3M60/10B A/1A TAXKECTY MOBPEMXAEHUA TKaHel Mo3ra npo-
WIIIOCTPUPOBaHa B aKcnepumente Winding u ap., rae



BBE/EHME 1 M/IH MUKPOCdEp He BbI3bIBa/I0 Y KPO/IMKOB
BUAUMbIX HEBPO/IOTMYECKUX HAPYLLIEHMI, HO BBEAEHME
2 M/IH MPUBOAM/IO K CKOPO# rubesm [40].

ELLje OAHMM Ba*KHBIM MapPaMETPOM UCKYCCTBEHHBIX KPO-
BAHbIX CryCTKOB, UCMO/Ib3yeMbIX //1 SMO0/M3aLMM, AB/Is-
€TCA UX BO3PACT, Orpe/e/AtoLLmii BEpOATHOCTb TPOMEO-
/m3uca. Tak, CBexKue TPOMGbI, Mo/yHeHHble 33 3-6 4acoB
[0 BBEAEHUA, MOABEPratoTcA TPOMGO/M3UCY CPaBHM-
Te/IbHO /IErKO, B TO BPeMA Kak TPOMObI, Bblgep:KaHHbIe B
TeyeHwe TpPex CYTOK, HaMHOro 60/1ee yCTOMUMBbI U MOTYT
BbITb UCTIO/Ib30BaHbI A/1A CO3/aHNA YC/IOBUIA NEPMAHEHT-
HO MLLIEMUM FO/I0BHOIO Mo3ra [27].

2. QHpoBackynspHas okkniosus CMA

STa MaZloMHBasWBHaA Moge/lb 06paTMMON POKasbHOM
MLeMmnu, BriepBble onmcaHHaa Koizumi v ap. B 1986 roay
A/191 KpbIC, MpeAno/iaraeT BBE/AEHWE OKK/IOAMPYIOLLEH
HUTU B SKCTPAKPaHUa/IbHbIA y4aCTOK BHYTPEHHEN COHHOM
apTepum C Aa/IbHENLLMM MPOABMMKEHNEM A0 MeCTa OT-
xoxaeHna CMA [42].

Kong ¢ coaBTOpamu npoBe/n ONTUMM3aLMIO U3HaYva/lb-
HOM METOAMKM C Y4eTOM aHaTOMO-PU3MO/NIOTUHECKUX
0cobeHHOCTel KpO/IMKOB. Hanayulumne pesy/bTaTbl 6b11m
MO/y4eHb! NPy OAHOBPEMEHHOM BBEAEHUM /IBYX OKK/IHO-
AVPYIOLLMX HUTEM C AMAaMETPOM KOHYMKA 0,51-0,55 MM
Ha rAybuHy 50-60 MM MO XOAY BHYTPEHHEN COHHOM ap-
Tepun. TTOCKO/IbKY Hanbo/iee HacTbiM Hexe/aTe/IbHbIM
AIB/IGHUEM TIpY MPOBEAEHUM SHAOBACKY/IAPHON OKK/IO-
3un CMA AB/1R€TCA MHTPaKPaHUa/IbHOE KPOBOU3/IMAHUE,
aBTOPbl PEKOMEH/YIOT UCMO/b30BaTb HUTU AMAMETPOM
He MeHee 0,50 MM W OCYLLLeCTB/IATb UX BBEAEHNE MaKCHh-
Ma/IbHO aKKypaTHO, m3beras BO3MOMXHOrO HapyLleHMA
LLe/I0CTHOCTU apTepuit [43].

Nabavi 1 ap. ocyuwectsisam okkatosmto CMA npu no-
MOLLM MOKPbITOM CU/IMKOHOM HEIM/IOHOBOM HUTK Aname-
TPOM 0,3-0,4 MM. HTb BBOAW/IM BO BHELLHIOK COHHYHO
apTepuio Npu MOMOLLM KaTeTepa M NpoABUra/IM UHTPa-
KpaHWa/IbHO Ha 50-60 MM. BBegeHMe HUTK Npoao/Kan
A0 TOr0 MOMEHTa, KaK OLLyaamM ¢iaboe conpoTus/e-
HUe COCYAMCTOM CTeHKU. Korga HeobXoAMMbINA YyHacToK
CMA 6bi1 AOCTUTHYT, HUTb BO M3beXKaHWe AUC/IoKaLMM
3aKper/Ifa/M y MecTa ee BXOAa BO BHELLHIOK COHHYIO
apTepuio 1 3alLmMBa/In paspes. [oydeHHble Y XUBOTHbIX
o4aru nHdapKTa 3Ha4UTE/IbHO Pas/IMHAIUCh MO M/I0LLAAN
(oT 7 A0 40% N/10LLAM NOBEPXHOCTU UNCUAATEPA/IBHOTO
NO/yLIAPUA), HO MME/IU MOCTOSAHHYHO /IOKa/IM3ALMIO U 3a-
TparmMBa/M /aTepasibHO-KayAa/lbHble Y4aCTKU BUCOHHOM
£,0/1, PACMO/NIOMEHHbIE KOPTUKA/IbHO M CyBKOPTHKa/Ib-
HO. B MO3re Kpo/MKa, y KOTOPOro OKK/IHOAMPYIOLLAA
HUTb Obl/1a HeMpegHaMepeHHO BBeAEHa BO BHYTPEHHIOK
COHHYO apTeputo BMecTo CMA, 04aroB MLLEeMUYECKOro
MOBPEXAEHNA HA MCTO/IONMHECKOM UCC1e40BaHNN He
0OHapY»KeHO, YTO YKa3blBaeT Ha MPUHLMIMUA/IbHYHO Bax-
HOCTb COOTBETCTBMA OKK/IIOAEPA U OKK/IOAUPYEMOrO
cocyaa[44]

Yang u Ap. POBE/IM OLEHKY Pas/Ivimi MEXKAY CU/IMKOHM-
3MPOBAHHOM HUTBIO M @HMMOrPAPUHECKIM NPOBOAHUKOM
(aHrn. guide wire), ncnosb3yembimMu 415 3akynopku CMA
[21]. OrrtogEPbI 0GOMX BUAOB A/MHOM 5—-6 CM LIE/IMKOM

BBO/AW/IM B /IEBYIO MEPEAHIOI0 MO3rOBYHO apTepUIO, Kpo-
BOCHabxatoLLyto CMA, v 3aKpen/If/n y MecTa BBeZeHuA.
[lnameTp NpoOBOAHMKA W HUTU, C YHETOM MOKPbITUA ee
CWIMKOHOM, COCTaBAAa 0,53 MM. Penepdysuto niemm-
31POBaHHbIX 06/1acTel OCyLLeCTB/IA/IM Yepe3 ABa Yaca
nocie BBEAEHUA OKK/IOAepa. ABTOPbl OTMEYAtoT, YTO
HEBPO/IOrMYeCKUi AepUUMT B rpynne, rae UCrno/b3oBaam
aHrMorpadmyecKkuii MPOBOAHMK, Dbl Go/ee BblparkeH
KaK Ha nepBblit, Tak 1 Ha TPETUI AeHb No/1e MPOoBeAeHUA
viemmsauuu. Npu UCNo/sb30BaHUM NMPOBOAHUKA B Kade-
CTBe OKK/II0Agepa 06beM o4ara MHpapKTa Obl1 3HaUMTE/Ib-
HO 60/IblLIe, YeM MpU MUCMO/Ib30BAHUU HUTU (32% MPOTHB
25% 06bema uncu1aTepasibHoro noAyLapus). Mpu 3Tom
B MepBOM C/1y4ae AaHHble UMe/IN CYLLLEeCTBEHHO MEeHbLLIMIA
pas6poc[21].

3. Mopenu ¢oToTpom6o3a

[laHHaA mogenb, npea/sioxeHHan B 1985 rogy Watson u
AP. A/17 KPbIC, OCHOBaHa Ha TPaHCKPaHWa/IbHOM aKTW-
BaLUuM GOTOHYBCTBUTE/ILHOTO BELLECTBA, BBEAEHHOrO
B CUCTEMHbIA KPOBOTOK [45]. Byayuu nogseprHyTbimm
/IOKa/IbHOMY BO34,€eMCTBUIO CBETA OMpee/IeHHOM A/MHbI
BO/IHbl, MO/IEKY/Ibl TAKOTO BeLLeCcTBa NepexoAaT B BO3-
Oy»KAeHHOe COCTOAHME U BCTYMAOT B PeaKLMIo C KUC/I0-
POAOM, HTO NMPUBOAMUT K 06Pa30BaHMIO CBOGOAHbIX pasAm-
Ka/lOB M CUHI/IETHOrO KUCI0PO/A3, @ NoC/1e/Hee, B CBOO
ouepeap, K /10Ka/IbHOMY NOBPeXAeHWto sHg0Temsa CMA
1 obpasoBaHuto Tpomba B ee npocseTe. OTMeYaeTcs,
YTO fAaHHasA MOZe/b MO3BO/IAET MO/4NTb Y KUBOTHbIX
YHaCTKM MHPAPKTa pery/IMpyemoit oKam3aumm v nio-
LLLaAM, YTO CNocobCTBYET CTaHAPTU3aLMM YCU/I0BUIA MPO-
BEe/leHWA SKCMePUMEHTa M MOBBbILLEHWIO BOCNIPOU3BOAM-
MOCTW ero pesy/bTaTos [45].

ApyrviM1 fOCTOMHCTBAMU METO/AR FABAAKOTCA CPaBHU-
Te/IbHasA MPOCTOTA M Ma/IOMHBA3UBHOCTb, HU3Kas CMepT-
HOCTb SKMBOTHbIX, @ TaKMe MPUrOAHOCTb A/ BOCMPO-
U3BEAEHUA YC/I0BUIM XPOHUYECKOM MLLIEMMM FO/IOBHOMO
MO3ra rnyTem MHOFOKPATHOrO MOBTOPEHUA MPOLLeAypbI B
WwaanALem pexume [46].

Yang u ap. ana BocnpoussBedeHua (GOKa/sbHOM Liepe-
6pa/ibHOM MLLIEMWM Y KPO/IMKOB UCTIO/1b30Ba/IM KpacuTe/lb
GeHra/ibckmit PO30BbIM, KOTOPbI BBOAWIM B KPAeBYHO
YLLHYO BeHy. [1oc/1e TOro KaK r/1asa y *MBOTHOrO OKpa-
LLIMBA/IMCb B COOTBETCTBYIOLLIMIA PO30BbIN LIBET, HA Npes-
BapWTE/IbHO MOArOTOB/IEHHbIN Y4aCTOK Yeperna nogasa/m
B TeYeHWe 30 MUHYT 3e/1eHbli CBET C A/IMHOM BO/HbI 540
HM M MHTEHCMBHOCTBIO 600 MBT/cM?. TucTomopdosio-
MMYeCKUi aHa/M3 o4ara ULLEMUM MPOAEMOHCTPUPOBA
HabyxaHue v BaKyO/IM3aLMIO LIMTOM/Ia3Mbl, @ TAK¥Ke Kaph-
0/IM31C Y KAPUOTMKHO3 B HEMPOHAX M KAETKaX rnm [22].

4. TpaHcop6éuTanbHas okkniosus CMA

MeTtoaurKa npAmon okk/1to3nn CMA y Kpo/MKOB Oblia
npeg/sioxeHa Yamamoto u coasTopamu B 1985 rogy
[23]. Mocne 3HywAeaumu npaBoro r/asa BbINO/HAACA
TpaHCOpOWTa/IbHBINM A0CTyN K CMA, OKK/HO3UA KOTOPOiA
OCyLL,eCTB/AA/IACk NMyTEM KAMMMPOBaHUA. PopmMUpoOBaHMe
y4acTKa ULLIeMUYECKOrO NopaskeHA Obl/10 MOCTeNeHHbIM
1 3aHMMA/I0 OKO/10 8 HACOB, YTO MOKET BbITb OO BACHEHO
Ha/IM4MeM y KpO/IMKOB Pa3BUTOrO KO//1aTepa/IbHOro Kpo-



®APMALIEBTUYECKUE HAYKHN

BOTOKa. [1yTeMm A0M0/IHUTE/IbHOM OKK/IH03UM BHYTPEHHEN
COHHOW, 3a/Hel COeAMHUTE/IbHOM, MapHbIX WX Henap-
HOWM 33/iHel MO3roBOM apTepMKM aBTOPaM YAa/10Cb COKpa-
TUTb BpemA, Heobxoanmoe AnA GOPMMPOBAHMA 30HDI
MHApKTa, A0 Yaca. [laHHaA MeToAMKa MOXET ObITb UC-
M0/1b30BaHa £/1A MOAEe/MPOBaHWA Mez/IeHHO Mporpeccu-
pYHOLLLEM XPOHUYECKO MLLIEMUM FO/I0BHOTO Mo3ra [23].

Meyer c CoaBTOpamm Moy-4IM pe3y/IbTaTbl, CBUAETE/IbCTBY-
foLLMe B M0/1b3y A4EKBATHOCTU BbILLIEOMMCAHHOMO MeToAa
/171 BOCCO3/aHNA YU/I0BUIM POKa/IbHOM LiepebpasibHOM ULLie-
MUK, TToBpeX/eH1e TKaHel MO3ra BUIACTBUE CHUMKEHHOM
rnepdy3uv COMPOBOKA/I0CH HEME//IEHHBIM YMeEHbLLIEHEM
BHYTPMK/IETOYHOrO PH 1 paseuTHeM r/yGOKOro aLpao3a. Ha
an1exkTpoaHUedasorpammax (3317 yepes yeTbipe Haca no-
C/le MPOBEAEHNA OKK/IO3UM Y BCEX KMBOTHBIX OTMEY/I0Ch
BbIpa)K€HHOE YMEHbLLIEHWE aMI/InTyA PUTMOB. Ha rucrono-
TUHECKMX CPe3ax HAbAA/MCb PaHHKe MOpdO/IoTMHecKie
MPY3HAKK MLLIEMMHECKOrO MOBPENKAEHWA K/IETOK, Takue
KaK O4aroBblii MMMNEPXPOMATO3 M yMEHbLLEHUE YETKOCTH
KOHTYPOB K/IETOUHBIX M AgepHbIX MeMbpaH. Kpome 3Toro,
paclLMpeHre MHTEPCTULMA/IBHOMO MPOCTPaHCTBA MEMNAY
HEMPOHAMM U I/IMa/IbHBIMU K/IETKaMM YKa3bIBa/10 Ha Ha4a/10
($opMMpOBaHUA OTeka Mo3ra[47].

Wakayama v ap. 1crno/b30Ba/M aHa/IOTMHYIO METOAMKY,
HO, B OT/4Me OT Yamamoto v Meyer, urposaim CMA[24].

OCHOBHbIM JOCTOMHCTBOM /jaHHOM MOAE/M AB/AETCA BO3-
MOKHOCTb MPOBeAeHNA OKK/H03MM CMA Ha pasHbIX ee y4acT-
Kax, 4To no3Bo/AeT 6o/1ee n3bmpaTte/IbHO MLLIEMU3MPOBaTL
Pas/MyHble YHaCTKM FO/I0BHOrO MO3ra.

Bbi6op nopofbl, Nona 1 Bo3pacTa KPOnMKoB

Kpomku (Orictolagus cuniculus) oTHocATcA K oTpAdy
3alieobpastbix  (Lagomorpha), cemeiictBy  3aiiLieBbix
(Leporidae). *KMBOTHblE OT/IMHAOTCH BbICOKOW TV/IOAOBU-
TOCTbIO, ObICTPbIM POCTOM UM pasBuUTMEM, OTCYTCTBUEM
CE30HHOCTU PEMPOAYKTUBHBIX LIMK/IOB. OHU Ype3BbI4aiHO
BOCTPebOBaHbl B MeAVKO-OMO/IOMHECKUX SKCTepUMEHTaxX:
HU3MO/IOMMUECKIIX, TOKCUKO/IOTMHECKUX U papMaKo/iorvye-
CKMX, B OCOBEHHOCTU TPeDYHOLLIMX MPOBEAEHUA XUPypritie-
CKWX BMeLLaTe/bcTB [48].

BO/bLUMHCTBO 3apybeskHbIX UCIeq0BaHMIA, B TOM Yncie
KacatoLLWXCA MOAE/IMPOBaHNA MHCY/IbTa Ha KPO/IMKax, Npo-
BOAATCA HA MBOTHBIX MOPOApl HOBO3e/IaHACKasA Gesan
[18, 26, 28, 33], nosBuBLLElCA B CepeauHe XX BeKa. B TO ke
BpemA Havbosiee Mormy/IApHOM MOpoAOM KPO/MKoB B PO
MpU MPOBEAEHUN AOK/IMHUHECKUX UCCIeA0BaHNI AB/ACTCA
COBETCKasA LUMHLLIWYIA, BbIBEEHHAA B 1963 rogy. Ha ee pas-
Be/leHMe OPUEHTUPOBaHO OO/IbLLMHCTBO OTEHECTBEHHbIX
MUTOMHUKOB /1260PaTOPHBIX KMBOTHbIX. [103TOMY aKTya/1b-
HbIMM BOMPOCaMM AB/IAKOTCA BO3MOMHOCTb UCMO/Ib30BaHNA
KPO/IMKOB MOPO/bl COBETCKasA LUMHLLW/VIA NPU MOAE/MPOBa-
HUM MHCY/IbTa, @ TaKKe BbIAB/IEHWE Pa3/IMiUIA MEXKAY ABYMA
nopojamMy, BbIBEAEHHbIMM Ha OCHOBE MOPO/A, UMEHOLLIX
KpOBb (/1aHApPa, nosBuBLLErocA B XVI Beke B be/brim oT na-
TarOHCKUX KPO/IMKOB M HEKOTOPbIX APYrvX, B HaCTHOCTU OT
cepebpucTo-cepbix.

Hannuune npumecn Kposu ¢/1aHapa NMo3Bo/IAET OTHECTU
o6e Mopogpl K NepBoit reHeTu4eckoi rpynne [49]. Mo

TUMY TE/IOC/IOKEHNA COBETCKAA LUMHLLIM/IA OTHOCKTCA K
Me30COMHOMY THry, @ HOBO3€/1aHACKan 6es1an — K aMpu-
comHoMy Tuny. OAHAKO [aHHOE fe/1eHne HEOAHOPOAHO
Mo BO3PaCTy v MoAY U fL0BO/IbHO YUI0BHO [50].

Mopoabl MMEeT KpaHMo/0rMieckne ocobeHHocTn. Ho-
BO3e/laHACKaA 6e/lad OTHOCUTCA K KOPOTKOrO/10BbIM
(TaKKe LLUMPOKOro/I0BbIM U LUMPOKO/IOBbIM), TOrAa Kak
COBETCKaA LUMHLLIW//A — K 4/IMHHOTO/10BbIM. [Tpoyne pas-
JIMYMA KacatoTCHA, B MEPBYIO O4epesp, SKCTepbepa, Npoms-
BOAMTE/ILHOCTU U MO/IOYHOCTU, T. €. HE MOTYT OKa3blBaTb
B/IMAHME HA Pe3y/IbTaTbl SKCNEPUMEHTOB MO MOAE/IMPO-
BaHMIO UHCY/IbTa [51].

Mopdonornieckoe cospeBaHue KOpbl y KpO/vKa npo-
UCXOAUT K 10—15 AHIO CO AHA poxaenua (UmMToapxu-
TEKTOHMKA KOPbl K 3TOMY BpemMeHW npuobpeTaeT Bua,
CBOMCTBEHHbIN B3POU/IOMY UBOTHOMY). K 3TOMY e
CPOKY YCTaHaB/IMBAETCA BMOXMMUYECKOe W 3/1eKTPOSH-
uedanorpadpuyeckoe cospeBaHue Kopbl. TpagnLMOHHO
UCCIeA0BaHMA XUPYPrMiyeckoro npoduis NpoBOAAT Ha
Mo/10BO3pe/ibIX CamLax Maccom 2,5-3,5 Kr, 0BblMHO Me-
Hee YCTOMUMBBIX K ULLEMMM, YeM camMKu (KaK, Hanpumep,

y kpbic [52])[53]-

Ucnonb3yemblit HOpKO3

BbIbOp ONTMMa/IbHOrO HApPKO3HOrO CpeACTBa A/1A Npo-
BEAEHUA XMPYPrUYECKMX MaHWMy/ALMIA Ha KpO/IMKax
OUIOXHAETCA A0NO/HUTE/IbHBIMKM (akTopamu. Bo-nep-
BbIX, Y 4AHHOMO BMAA BbICOKA YCTOMUYMBOCTb Pa3/IMHHBIX
ped/IeKcoB K AENCTBUIO aHeCTEeTUMKOB. Bo-BTOpbIX, K-
pOTa AManasoHa MeX Ay HAPKO3HOM U 1IeTa/IbHOW 4030
Y KPO/IMKOB HUXKE, YeM Y KOLLIEK 1 cobaK. TakKe y 3Tnx
*KMBOTHBIX BbIPa¥KeHa WHAMBUAYA/IbHOCTb peaKLMii Ha
aHecTesupyroLLme cpeacTsa [54].

B 60/1bLUIMHCTBE OMUCAHHBIX UCC/IEA0BaHUIM B KadecTBe
HapKO3a /4/1A KPO/IMKOB WCMO/Ib30Ba/IM /MO0 TO/IbKO
uzodnypaH (5% a/19 BBeAeHUsA B HApKO3 U 3% A/ MOA-
fepraHus Hapko3a) [18, 26, 28, 33], mbo, nowe npes-
BapWTE/IbHOrO BBEAEHUA MHBEKLIMOHHBIX aHEeCTETUKOB,
Hanpumep KetamuHa (B/M, 30 Mr/Kr) 1 kcurasuHa (B/m,
3-5 Mmr/Kkr), usodpaypat (2%) [16, 19, 20]. HecomHeHHbIM
AOCTOMHCTBOM M30(d/lypaHa Kak CpeacTBa A/1A UHra/A-
LIMOHHOW aHecTe3nW AB/IAETCA BO3MOXKHOCTb YNPaB/IATb
rlyOUHOM HapKO33a, TeM CaMbIM CHUXKAsA /1eTa/IbHOCTb BO
Bpems onepauym. K HeAoCTaTkaMm MOXKHO OTHECTU KpaT-
KOBPEMEHHbII1 eprog, anHO3 BO BpemsA $asbl MHAYKLMM,
COMPOBOXAAOLMINCA YMEPEHHOM FUNepKanHmen 1 aum-
Aosom[55].

HeobxoanMocCTb MeTb B 1abopaTopuu 06opys0BaHie
4/19 VHT/IAILMOHHOIO HAPKO3a 3HAUUTE/IbHO YUIOKHAST
BO3MOKHOCTb MPOBEAEHWA SKCNEPUMEHTOB Ha Kpo/n-
Kax. PeLueHvem npo6/1embl MOKeET BbITb UCMO/1b30BaHME
CPEeACTB A/1A UHBEKLIMOHHOMO HapKo3a. B ogHUX ncuie-
A,0BaHUAX aBTOPbI UCMO/b30Ba/M HATpUA MeHTobapou-
Ta/(B/B, 20 Mr/Kkr) [21,22], B gpyrvx — ypeTaH (nyTb BBEAE-
HWA He Bbl/1 yKasaH, 1T/Kr).

OpHaKo CieAyeT yuuTbIBaTh, YTO neHTobapbuTan HaTpuA
M3MeHAEeT TOHYC Bara/IbHOM MHHepBaLWK, YTO BO Bpems
orepauum 6yaeT NPUYMHOM U3MEHEHWA PUTMa cepALa U



apTepuanbHOro Aas/eHuaA[56]. Kpome Toro, A5 paboTbl
C A@HHBIM HApKO3HBIM CPeACTBOM HeOBX0AMMO CrieLu-
a/bHOe paspelleHne U cob/togeHne 0cobbIX YCI0BUIA
XpaHeHus.

YpeTaH B fAaHHOM C1y4ae MMeeT 3aMeTHOoe Mpeumy-
LL|eCTBO, TaK Kak Mpu MCMo/b30BaHUM Y 1abOPaTOPHbIX
*KUBOTHBIX HE OKa3bIBAET B/IMAHUA Ha CEPAEYHO-COCYA-
CTYI0, @ TaK¥Ke ApIXaTe/bHyto cucTembl [57]. CregyeT yuu-
TbIBaTb, Y4TO 3TO BELLECTBO 06/1a43€T KaHLLepOreHHbIMM
CBOWCTBaMU, YTO, B DO/IbLLEN CTEMEHM, UMEET 3HaYeHUue
4/1A NepcoHasa, paboTatoLLiero ¢ HuMm [58]. Takke cTouT
OTMETUTb, YTO YPETAHOBbI HAPKO3 MOKET A/IUThCSA A0 10
4acoB [57], 4TO 3HAUUTE/IBHO YUIOKHSAET UCMO/b30BaHUE
HEKOTOPbIX MO e MHCY/IbTa.

B “3y4eHHOM HamMu IMTepaType He BCTpeyaeTcAa npu-
MEpOB MPUMEHEHUA TU/IeTAMUHA/30/1a3enamMa U KCu-
/1a3uHa NMpU MOAE/MPOBAHUM ULLIEMUYECKOTO UHCY/Ib-
Ta y Kpo/mKoB. OAHAKO MMEKTCA AaHHble, YTO Mpu
UX KOMBUHMPOBAHHOM BHYTPUMBbILLEYHOM BBeAEeHUU
HapKO3 HacTynaeT B TeYeHWe TPexX MWHYT U A/UTCA
OKO/10 Yaca, O Yem CBWAETE/IbCTBOBA/A NOTEpPsA YLU-
HOro ¥ neganbHoro pednekcos [59]. MOCKobKY Th-
/IeTaMUWH/[30/1a3eMnam U KCWUAA3uH ABAAKOTCA Hanbosiee
AOCTYMHBIMU U3 BCEX MEPEeYNC/IEHHbIX Bbllle aHecTe-
TUKOB, UX Ba/MAaumA MpU MOAE/IMPOBAHUU ULLIEMU-
YECKMX MOBPEXKAEHUI TO/I0BHOMO MO3ra Yy KpYrHbIX
1abOPaTOPHBIX KMBOTHBIX, B TOM YMC/IE U Y KPO/IMKOB,
npeacTaBAsaeT MeToANYeCKuil nHtepec. CieayeT yuu-
TbIBATb, YTO MPUBE/AEHHAA KOMBUHALUA MOXKET ObiTb
HePPOTOKCMYHOM [59] M CHMKATb HaCTOTY AbIXaHWA U
CepAeUHbIX COKpaLLieHuit [60].

Mpy MoAeMpOBaHWUM Yy /1aBOPATOPHBIX KMUBOTHBIX
MaTo/Iorui, COMPOBOMAAMOLMXCA MOE/IbIO HEPBHbBIX
K/IEeTOK, OCOBEHHO BAXKHO Y4MTbIBATb BO3MOXHOCTb
B/IMAHUA CPEACTB 4/1A HAPKO3a Ha TeueHWe NaTo/oru-
4eckoro npotuecca. Hanpumep, y KpbiC CMocoBHOCTb
OKa3blBaTb HEMPOMPOTEKTOPHOE AEICTBME HA MOAEM
MLLEMUYECKOrO MHCY/IbTa Bbl/a MOKasaHa A/18 X/10pas-
rMgpara v TuaetamuHa/3o1asenama [61]. AHasn0rM4Ho B
UCC/Ie40BaHUM Ha MPbI3yHax 130(/lypaH CHUXKaA Bbipa-
KEHHOCTb MOBPEX/EeHUA ro/I0BHOrO Mo3ra [62]. YyTb
ro3xe 3TOT e 3PPeKT Hbl/1 MPOAEMOHCTPUPOBAH M Ha
Kpo/MKax [15].

B CBA3M C 3TUM, CpPeAM OMUCAHHBIX HAMK MOAe/eN
HanMBO/IbLLYIO LEHHOCTb A/ TPAHC/SLMOHHON Me-
AVLMHBI UMEIOT UCC/1Ie40BaHNsA, B KOTOPbIX TPOM6E
BBOAAT Yepe3 KaTeTep HeHapKOTU3UPOBAHHOMY
XMBOTHOMY. HapKO3 e MUCMo/Ib3yeTcsi TO/IbKO A/A
BBE/,EHUA KaTeTepa B apTepWM U ero noc/esytoLLen
¢dwmkcaumm [18, 26, 33].

MeToabl OoueHKU PYHKLMOHANBHOrO COCTOSIHUS
KPOJIMKOB Moce ULLIeMUm

1. Bas/ibHbIE WKa/bI

Haubonee npocTbiM CNoOCOBOM OLEHKU COCTOSHUA
KPO/IMKOB MOC/Ie MHCY/IbTa ABAAIOTCA Ga/l/IbHble LUKa-
/bl [16, 25, 28, 63, 64], ABAAOWMecs aganTaumeii LLKa-
/bl TSKECTU MHCY/IbTa HauMOHa/bHbIX WMHCTUTYTOB

3p0poBbs CLUA (NIHSS), Ucnosnb3yemoi B KAnHUYe-
CKO MPaKTUKe 4/15 nauueHToB [65].

B ucciegoBaHmm Zivin et al. aBTopbl OL,eHWBa/IM HEBPO/IO-
rMYecKyro GYHKLMIO Y }KMBOTHBIX MO 3-6a/1/1bHOM LLKasie:
16a/1/1 - HOpMa/IbHaA aKTUBHOCTb;

2 6a/nia — Ha/mume OBBEKTMBHBIX HapyLeHuit (Ha-
NpUMep, BblpaXKeHHOEe CHUMKEHUE CMOHTaHHOW aKTUBHO-
CTW, HECMOCOBHOCTb K CTOAHMIO, HAapYLLIEHWE KOOPAWHa-
LM ABMSKEHUI W HUCTArM);

3 6a/11a — rbesib KUBOTHOTO [25].

YyTb nosxe ApyrMMM aBTOpaMM 3Ta CUCTEMA OLLeHKM
©Obl/1a HECKO/IbKO MoAMdMLIMpOBaHa:

0 —HOpMa;

1 — HapyLUeHWs B BUAE Mapa/ivia KOHeYHOCTel, Ha-
K/IOHa r0/10Bbl W/IW HUCTArMa;

2 — 60o/blle ABYX MPU3HAKOB U3 NMpeablAyLLero nyH-
KTa WK Ha/n4me Cyopor;

3-rubenb [15].

B gpyrom ncciegoBaHum [16] oLeHKa coCTOAHMA Kpo/n-
KOB OLIeHMBa/Iacb MO AEBATU MyHKTaM MO paHee npes-
noxeHHoi wkasne NAS (Neurological assessment score)
[63, 64] v BRtOUaNa B cebsA OLeHKY O6LLIEH aKTUBHOCTH,
MOCTYpa/ibHbIX ~ ped/iekcoB, ped/ieKcoB  pasrbaHus
nepeAHUX U 33fHUX KOHeYHOCTel U ap. MNpy 3TOM Mak-
CMMa/bHaA BO3MOXKHaA cymma 6a/1/108 6bi1a paBHa 18 1
0603Hayasa rubesib }KMBOTHOrO.

2. Helipodusnonormyeckue metogpl

Kpo/mku, BBUAY KPYMHBIX pa3mMepoB MO CPaBHEHUIO C
rpbI3yHamu, AB/IFIOTCA yAOGHbIMU OBbEKTAMM £1/15 3/1eK-
TPOPU3MONOTMHECKUX UCC/IEA0BAHMIA. MHOMMM aBTOpa-
MU 419 OLLeHKU QYHKLIMOHA/IBHOrO COCTOAHMUA FO/I0BHOTO
MO3ra BO BPeM# W/ MOC/Ie ULLIEMMM C YCrIEXOM MPUMEHS-
/MCb METOAbI 3/1eKTpo3HLedanorpadum (331), a Takke
BbI3BaHHbIX NoTeHLMa08B (BIT) [24, 66-69].

Hanpumep, Farias 1 Ap. Ha MOAE/M ULLIEMUU-TUTIOKCUM Y
KPO/IMKOB MCMO/1b30Ba/IM MeTog, 331 ¢ onpegesieHnem
M303/1EKTPUYHOCTU 3HLepanorpammbl (MO NMPOTOKOAY
UCUIe,0BaHUA —Yepes MATb MUHYT MoC/le ee Havasa, cpa-
3y nocie penepdysum/peokcureHaLyu, BBOAWIMN HU3yda-
emoe coeauHeHre — ppyKkTo30-1,6-audocdar (PAP)). B
pes3y/ibTaTe rpynna Kpo/MKoB, no/yyasLuan AP, umesa
60/1€e paHHMe CPOKM BOCCTAHOB/IEHUA 3/1@KTPUYECKOM
aKTMBHOCTM TO/IOBHOrO MO3ra MO CPaBHEHWMIO C KOH-
TPO/IbHOM rPyMMoi. BaxHO, YTO 3TOT MO/IOMKMTE/IbHBIN
3dPeKT KOppenmMpoBas CO CHUMKEHWEM CMEPTHOCTU U
y/yHLLIEHWEM TMCTOMOPPO/IOTMYECKOM KapTUHBI FO/10B-
Horo mo3ra [68].

Scavini 1 gp. 40 3M60/M3aLuK 1 CNYCTA Yac Noc/ie Hee
3anucbiBasn 33T Hag 06/1acTAMM gBUraTe/IbHON, Co-
MaTOCEHCOPHOM U 3pUTe/IbHOM KOpbl. CNMeKTpa/ibHbIM
aHa/M3 roKasas, YTo ulemuaA NpusBoguaa K bunarte-
Pa/IbHOMY YBE/MYEHUIO MHAEKCa Ae/1bTa-pUTMOB U
CHMXXEHMIO aKTMBHOCTM BCEX OCTa/IbHbIX AMANa3sOHOB.
Mpu U3y4eHun comaToceHcopHbix BM (CCBIM), Bbi3BaH-
HbIX MOOYepeAHON CTUMYAALMEN /1eBOr0 M NpPaBoro
CPeAUHHbIX HEPBOB, Y 3TUX }KMBOTHbIX OTCYTCTBOBA/IN
MUKK, XapaKTepu3ytoLLne KOPTUKa/IbHble OTBETbI, YTO
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CBUAETE/IbCTBOBA/IO O MOBPEXAEHUU KOPbl FO/I0BHO-
ro mosra[69].

ApyrimMu aBTOpamMm Ha MOAE/M Herno/IHOM rn106a/1bHOM
ULLIEMUM Y KPO/IMKOB Obl/I0 MOKA3aHO YMeHblUeHWe am-
nanTyg, nvkoB N1 1 P2 CCBI (BbI3BaHHbIX CTUMY/IALMEN
Ce/ia/MLLHOTO HepBa), BO3HMKatoLLee Ha hoHe uemmu,
C Moc/1eAytoLLMM MOCTerNeHHbIM BOCCTaHOB/IEHUEM CrTy-
CTA 10—20 MUHYT nocie pernepdysun [66]. Wakayama v
AP. NOKa3a/M M3MeHeHUA C1yxoBbIxX Bll, BO3HMKatoLLMe
Yy KPO/MKOB Ha MO/E/IM OKK/IO3UN CPpeaHelt MO3roBom
apTepum [24].

3. Buoxmummyeckue metogbl aHam3a

B ncaorepgosanmm Chen v Ap. 418 OLEHKU HeMpOTpOTeK-
TOPHOrO AeicTBMA M30(p/ypaHa aBTOPbI OLEHWBA/M
KOHL,eHTpaLmm 6e/1koB S100B 1 HelpoH-crieLmduiecko
eHo/asbl (neuron specific enolase, NSE) B n/1a3me Kposu
meTogoMm ELISA a0 BBegeHua Tpomba u cnycTa 72 vaca
noc/ie a3m60/mu [15]. B-usodpopma 6e/1ka S100 skcrpeccu-
pyeTcA B acTpoupTax [70], 1 ee KoAM4ecTBo B KPOBY yBe-
/IMYMBAETCA Y MALIMEHTOB C MLUEMUYECKUM UHCY/IbTOM.
CyMTaeTCA, YTO ITO AB/IAETCA MHAMKAaTOPOM HapyLUEHUA
LIe/I0CTHOCTU  remMaTo3HLedpamieckoro 6apbepa [71,
72]. HeltpoH-crieLmduyeckan eHo/asa aKCrpeccmpyeTcs
B HelipoHax U, Npu OBHapy»eHWn ee B KPOBU, AB/IAETCA
MapKepOM NOBPeXKAEHWA ro/10BHOro Mo3ra [73].

BbI/10 yCTaHOB/IEHO, YTO Y KPO/IMKOB Ha TPETUI feHb Mo-
/1€ ULLIeMUM FO/IOBHOMO MO3ra NMPOUCXOANT YBe/IMYeHue
KOHL,eHTpaLmn 6e/1ka S100B (Ho He NSE), B TO Bpems Kak
B rpynne n3od/1ypaHa AaHHbI NOKasaTe/b NpubAMKanca
K roKa3saTe/iAiM 40 uwemuu [15]. MoaydeHHble pesy/ib-
TaTbl KOPpe/MpoBa/M C AaHHbIMU MOPPO/IOrMHECKUX
nccnes0BaHNit U 6a/1/IbHOM OLLEHKM CTeNeHW HEBPO/IOTH-
yeckoro gedpuumTa[15].

B apyrom ucciesosaHmm [18] aBTopb! OLeHMBaM HEMPO-
NMPOTEKTOPHYHO aKTUBHOCTb MPOU3BOAHOIO KYPKYMMHA,
BelectBa CNB-001, NpPOAEMOHCTPUPOBABLLErO HeWt-
poripoTeKTopHble 3ddeKTsI in vitro [74]. 3To coeamHe-
HMe BBOAW/IN BHYTPMBEHHO CMYCTA Yac noie Memmm.
3aTem, Yyepes LecTb 4acoB, OCYLLIECTB/A/IM 3BTaHa3MIo
MBOTHBIX M COOp MncuiaTepasbHON ULLIeMU3UPOBaH-
HOI KOpbI rO/I0OBHOrO MO3ra /1A nociegyotero 6uo-
XMMUYeCKoro aHazmsa. Metogom ELISA onpegensnm
KOHLLEHTPALMIO HeMpoTpoduyeckoro ¢axktopa mosra
(Brain-derived neurotrophic factor, BDNF), a Tak:ke Helt-
potpoduHa-3 (NT-3). PaHee 6bl10 MOKa3aHO y4acTue
BDNF 1 NT-3 B HelfporeHese, HeMpOM/IacTUHHOCTH, a
TaKKe CUHAMNTUYECKOM nepegade [75, 76]. B pesy/stare
6b1/10 YCTaHOB/IEHO, YTO MLLEMUYECKOR MOBPEeXAeHne y
KPO/IMKOB MPUBOAMUT K CHUXEHMIO KOHLeHTpaLmmn BDNF
B KOpe ro/10BHOro mosra. Mpu stom BBegeHne CNB-001
CNyCTA Yac Noc/1e UeMUM CocobCTBYET 4OCTOBEPHOMY
yBE/IM4EeHWIO YPOBHA AaHHOro Tpodumyeckoro ¢axTopa.
AHa/IOMM4HbIIA NO/I0XKMUTE/IbHBIN 3PdeKT Bbi NPOogEeMOH-
CTPUPOBAH C UCMO/b30BaHWeM MPT-guarHocTkm [18].

OueHka o6beMa NoBpeXAeHUs roNoBHOro MO3ra

TpaAVLMOHHO Y KPO/IMKOB UCMO/Ib3YIOT ABa OCHOBHbIX
MeTO/a onpege/ieHnA 06bema NoBpeKA4eHUA ro/I0BHO-

ro mo3ra rnoc/ie UHcy/bTa. B nepBom c/1ydae npumMeHs-
FOT METOZ, MarHUTHO-pe3oHaHCHOM Tomorpaduu (MPT)
ANA nonydenusa Anddy3HO-B3BELLEHHOrO u300pake-
HuA [18, 20, 21]. B OCTpbIi NepUOZ NOC/Ie MHCY/IbTa 30Ha
MOpasKeHUA Ornpe/e/AeTcA Kak MoBbILLeHWe CUrHaza
(rMINepUHTEHCMBHOCTL) MO OTHOLLEHUIO K MHTAKTHbIM
y4acTKam MO3ra 3a CYeT PasBUTUA LUTOTOKCUYECKOrO
oteka[18, 20, 21].

BTopoit cnocob 3ark/1to4aeTca B TOM, YTO Y SKMBOTHbIX
noc/ie 3BTaHa3UN He3ame//IMTe/IbHO M3B/IEKAtOT MO3T U
3aMOPaKUBAIOT Mpw Temnepatype — 80 °C B TeyeHue 10
MWHYT. Tloc1e 3TOro Ae/1atoT KOPOHa/IbHble Cpe3bl TO/-
LLIMHOM 2—5 MM M MOMELLAIOT MX B 1-2% PacTBOP 2,3,5-Tpn-
denuntetpasoms xnopuga (TTX) mpu Temnepatype
37 °C B Te4eHue 30 MUHYT C nouiesytoLLei dukcaLmeit B
3abypepeHHom Ppopma/inHe. PUKCMpOBaHHbIe cpesbl po-
TOrpadupytoT, 1 06bEM MOBPEKAEHWA BbICHUTBLIBAIOT C
MOMOLLbHO /1060 AOCTYMHOM NPOrpamMmMbl aHa/M3a U30-
BpaskeHuit [15, 16, 21, 22].

HecmoTpsA Ha TO, YTO BTOPOW METOZ 40CTAaTOYHO TPYA0eM-
KW 1 NO3BO/IAET OrnpeAenaTb 06beM NOBpeXaeHNa y Te-
CTUPYEMBbIX *KMBOTHbIX TO/IBKO O/WH Pas, €ro CpaBHeHMe C
mMeToAoM MPT y KpbIC MOKas3a/10, 4To 06a crocoba oLeHKM
0OYara NoBpeXKAeHUA AatoT 6/m3Kue 3HaveHnA [77].

3AKJIIOYEHUE

Takum 06pa3om, Ha CeroAHALLHMI AeHb Yy KPO/IMKOB UC-
MO/Ib3YIOT HeTbIpe MO/AE/M ULLEMUHECKOrO MHCY/bTa. Bce
OHWM OCHOBaHbI MPEUMYLLECTBEHHO Ha OrpaHUYeHUH Kpo-
BOTOKa B H6acceitte CMA. /117 3TOro NpUMEHAOT METOAbI
ee 3Mb0/M3aLMK, SHAOBACKY/IAPHOM U TPaHCOpPOUTa/Ib-
HOW OKK/It03UK, @ TaKKe poToTpomMbOo3a.

B /mTepatype npeactasneHo 6o/blioe pasHoobpasue
Crnoco60oB okk/t03un CMA («Be/ible» 1 «KpacHble» TPOM-
6bl, CKYCCTBEHHBIE MUKPO- U Makpochepbl, OKK/tOAEPb!
W Ap.). BblgemTb oTae/bHbIe U3 HUX Kak Hanbosee -
(deKTMBHble He Mpe/CTaB/AeTCA BO3MOMHBIM, TaK Kak
NpenMyLLeCTBa KasKA0ro onpeseatTcA Le1amm 1 3a4a-
YaMM KOHKPETHOrO UCC/Ie[0BaHMA.

Hanbonee nogxopalime nopoga, nos u BO3pacT Kpo-
/MKOB /19 MO/€/MPOBaHUA WMLLEMWYECKOrO MHCY/IbTa
eLlle He ornpeze/ieHbl, MOCKO/IbKY Ha CEeroAHALLHWM AeHb
HeT UCC/IeA0BaHuI, B KOTOPbIX Obl MOAHWUMA/ICA AaHHbIM
BOMPOC. Ha OCHOBaHUM onbiTa paboTbl ¢ MeKMMK 1abo-
PaTOPHbIMM KMBOTHBIMU MOXKHO OTMETUTb, YTO MO/ U
BO3pacT MOrYT UrpaTb CyLLECTBEHHYIO PO/b B TeYeHUM
1 GYHKLMOHa/IbHOM UCXOZ€e ULLIEMUM FO/IOBHOMO MO3ra.

B 60/1bLLMHCTBE OMMCAHHBIX METOAMUK ULLIEMMIO FO/I0BHO-
rO MO3ra Bbi3blBa/IM Y HAPKOTU3MPOBAHHBIX MBOTHbIX.
OpgHako pAg, UccieAoBaHUiA NOKasas, YTO MHOTME Hap-
KO3Hble Cpe/CTBa OKa3bIBAtOT B/IMAHME Ha XO4, ULLIeMUYe-
CKOrO Kacka/a, TamM CamMbIM MCKaxKaa pesy/bTaTbl KCre-
pvMeHTa. BBKAy 3TOro 0cobblit MHTEpeC npeAcTaB/AeT
Moge/b, npes/ioxkeHHasA Lapchak v ap., mpu KoTopol
MCKYCCTBEHHble TPOMObI BBOAAT Yepe3 3apaHee mnoA-
rOTOB/IEHHbIM KaTeTep KMBOTHOMY B OOApCTBYHOLLEM
COCTOAHUM. B 3TOM C/1y4ae yc10BMA SKCNEPUMEHTA OKa-
3bIBAOTCA MaKCMMA/IbHO MPUG/MMKEHHBIMU K peasibHOM



K/AMHUYECKOM CUTYaLMM U MO/Tyqaemble gaHHbIe He MCKa-
*KatoTcA 3P PeKTamm HAPKO3HBIX CPeACTB.

HecmoTpsa Ha TO, 4YTO A/1A KpoaWKOB (B OT/Au4Me
OT rpbI3yHOB) He NpeAyCMOTPEHO MoBegeHYeCKUX
M QYHKLMOHA/IbHBIX TeCTOB, TaKMX KaK «OTKpbI-
Toe none» uan «fMpuUNoaHATbIN KpecToobpasHblit
NABUPUHT», CYLLLECTBYIOT Cnocobbl 06beKTUBHOM
OL€HKM BO3HMKAIOLWLEro Y HUX HEBPO/IOrMHECKOro
aeduunta. K HUM MOXKHO OTHeCTU Helpodusu-
onoruyeckmne metoabl (331, BM u ap.), a Takxe
BUoxMmmnyeckue uccaiegoBanua (Hanpumep, onpe-
AeneHune yposHsa 6e1koB S100B 1 BDNF B naasme
KpoBM). Ucnosb3oBaHue 6a//IbHbIX LKA/ OLEHKU
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Paspa6orka anropurMa co3aaHusi HOBOro
npenapara.
Cragusa 1: dapmauesTuyeckas paspaéoTka

A.B. Bacesny', A.C. fis06a’, U.E. Kayxoaaw, n.u. Al-u:|.peeac:1

! CaHkT-TeTepbyprckmin rocygapCTBEHHbBIN XMMUKO-GAPMALEBTUUYECKNIA YHUBEPCUTET,
CaHkT-TleTepsbypr, Poccus

2O «DapmnpoekT», CaHKT-TeTepsdypr, Poccus

PE3IOME

[ng onTuMU3aLmK NPOLECCA GAPMALEBTMUECKON PAOAGOTKM HEOOXOAMMO YUMUTLIBOTL BPEMEHHDIE PAM—
KM MPOLECCOB, O TAKXE OTCNEXMBOATL BCE €0 KIMOYEBbLIE STAMbI. 115 3TOrO HEOGXOAMMO PAZPAGOTATL Q-
FOPVTM MPOBEAEHUS MCCNEOOBAHUI, YYUTBIBOS COBOEMEHHbIM NOAXOM K GAPMALEBTUYECKON PA3PAOOTKE —
koHUenumo Quality by Design.

Llensto oaHHOM PAGOTEI GBINO COCTABUTL QNTOPUTM OEMCTBUM MOW NPOBEAEHWM MCCNEOBAHMS NPV PO3-
PAGOTKE HOBOMO NEKAPCTBEHHOMO MPENAPATA, KOTOPbIN MOXHO MOUMEHSTb B MOOM3BOACTBEHHOM MPOLIECCE.

N9 NOCTPOEHUS ANrOPUTMOB MCMOMNB3OBANMCH OI0K-CxeMbI. [ y4eTa BpeEMEHHBIX POMOK MPOLECCOB
MCNOSMB3OBASOCH BPEMEHHAA AMArDAMMA [AHTTA.

M3ydeH npoLecc GpapMaLEBTNHECKON PA3PAGOTKM MPK 3AryCKe HOBOTO MPEnapATa - [KEHEPWKA HA
OeNCTByIOLLIEM GOPMALIEBTUHYECKOM MPEONPUATUN. [ToEaNOXeH QnropnTM OENCTBUM NEPCOHANG MPU NPO-
BELEHMN MCCNEOoBaHMIS C y4eToM KoHLenUmm Quality by Design. PO3pa6oTaHbl BoeMeHHAst cxeMa [aHTTA U
KOHTOOSBHAS KOPTA PYKOBOOMTENS MPOEKTA 419 MPOLECCA GAPMALEBTUHECKOM PA30AGOTKM MPENAPATA-
IXKEHEPUKA.

Ha OCHOBOHMM PE3ynBTATOB PAGOTHI Gbl1 NPEQ/IOKEH CNTOPUTM OSUCTBAM NPV NOOBEAEHNM NCCNEeOoBa -
HUS NPW PAZPAGOTKE HOBOMO NIEKAPCTBEHHOIO MPENAPATA, KOTOPbIM MOXHO MOUMEHATL B MOOWM3BOACTBEH-
HOM MpoLecce.

KJTIOYEBDIE CJIOBA

dapMaleBTMyeckas pA3paBoTKA, xeHepuK, anroputm, quality by design, kadyecTso yepes pas-
PABOTKY.

Creating new drugs design patterns.
Step one. Pharmaceutical development

A. V. Basevich', A.S. Dzjuba?, I.E. Kaukhova', P.l. Andreeva'

! Saint-Petersburg State Chemical and Pharmaceutical University, St. Petersburg, Russian Federa-
tion;

ABSTRACT 2 JSC «Farmproekt», St. Petersburg, Russian Federation

To optimize the process of pharmaceutical development, it is necessary to take into account the
timeframes of the processes and to track all its key stages. To do this, it is necessary to create an algorithm
for conducting research, taking into account the modern approach to pharmaceutical development — the
concept of Quality by Design.

The aim of this work was to create an algorithm of actions in conducting research when developing a new
drug that can e used in the production process.

Flowcharts were used for depicting algorithms. To account the timeframes of the processes, a Gantt
diagram was used.

The process of pharmaceutical development when launching a new generic drug has been studied at an
operating pharmaceutical company. An algorithm for the actions of staff involved in research is proposed The
algorithm minds the concept of Quallity by Design. A temporary Gannta scheme and a project manager's
control card for the process of pharmaceutical development of a generic drug have lbeen developed.

Based on the results of the work, an algorithm of actions in conducting research when developing a new
drug that can e used in the production process was proposed.

KEYWORDS
Pharmaceutical development, generic, algorithm, quality by design.



BesegeHue

MpoLecc peam3aLm HOBOrO MPOU3BOACTBA Npenapara-
ApKEHEePYKa MOKHO Pas/e/IMTb HA TPU OCHOBHbIE CTaAWM:

1. PapmaLeBTH4eCKadA paspaboTka.

2. BHegpeHye npenapara Ha MpoM3BOACTBO.

3. PopmMMpOBaHME PErncTPaLUMOHHOrO A0Cbe Ha
npenapar.

Llesb gaHHOM paboTbl — NOAPOBHO paccMOTPETh CTaAMI0
dapmaLeBTHIeCcKol pa3paboTkM U paspaboTtatb anro-
PUTM AEMCTBMIM NPU NMPOBeAEHUM UCCIEA0BaHUSA B XO4€e
pa3paboTKu HOBOrO /IeKapCTBEHHOMO Mpenapara, KoTo-
Pblii MOXKHO MPUMEHATb B MPOU3BOACTBEHHOM NpoLiecce.

Ha ocHoBe gaHHOro a/iropuT™Ma npouecc papmaleBTuye-
CKOM pa3paboTKu MOXKeT ObITb pa3ze/ieH Ha MATL TanoB
1 ONMTUMU3MPOBAH. PYKOBOAWTE/Ib MPOEKTa CMOMET KOH-
TPO/MPOBaTL NpoLiecc.

Mpon3BOACTBO MpenapaTos - A)KeHepUKOB — 3TO Han-
60/1€e pacnpoCcTpaHeHHbIii MyTb, KOTOPbIM CEroAHs Bbi-
61patoT MHorMe papmaLieBTUHeCKMe KOMMaHWK, TOTOMY
KaK MMEHHO rpernapaT-A)KeHepuK Mo3Bo/IAeT KOMMaHWM
BbICTPO BbINTH Ha apMaLLEBTUHECKMIA PbIHOK [1]. Papma-
LieBTUYeCKanA pa3paboTka TpebyeT B3anMoaeNcTBUA pas-
HbIX MO/ pas3/e/ieHunii TPOM3BOACTBa, KOTOopble paboTatoT
B Mapa/ie/v Apyr  Apyrom. [losTomy Heobxoamma pas-
paboTKa aropuTMa 4/1A ONTUMK3ALMK NpoLiecca. BaxkHO
Y4MTbIBaTb BPEMEHHbIE PaMKM, YTO MO3BO/IMT COKPATUTL
CPOKV BBe/leHUA npernapara Ha Mpou3BOACTBO.

CTOUT OTMETUTb, YTO COBPEMEHHBIN NMOAXOZ, K pa3paboT-
Ke BK/IIOYaeT B cebA UCMo/b30BaHME MeXAyHapOgHOM
KoHLenumu Quality by Design (QbyD). [laHHas KoHLiernLus
AB/IAETCA K/IOYEBbIM TE31COM FrapMOHU3MPOBAHHOrO Py-
koBogctBa ICH Q8 «PapmaveBTHMiecKas pa3paboTka»,
pa3paboTaHHOro B pamkax MexgyHapoaHol KoHdepeh-
LMW MO rapMOHM3aLuu TpeboBaHuiA K perucTpaumm /e-
KapCTBEHHbIX CPeACTB 4/1A venoBeka (ICH - International
Conference Harmonization) [2].

'naBHas Luesb PykosoacTea ICH Q8: gaTb meToamueckme
YKa3aHuA Mo NpoBeAEeHUI0 UCCIeA0BaHMI B Xoge dap-
MaLleBTUYECKOW pa3paboTKu. [aHHbIi 4OKYMEHT HOCUT
peKoMeH/aTe/IbHbIM XapaKTep.

KntoueBoii Tesunc PykoBogcTsa ICH Q8: Ka4ecTBO He MOXKeT
ObITb B/I0XKEHO B MPOAYKT NyTeM ero TeCTMPOBaHMWA nocie
3aBepLUeHNA MPOU3BOACTBEHHOMO LK. OHO AO/MKHO
YHUTBIBATLCA B HEM C Hayasia pa3paboTKu MpoeKTa M Ha
NPOTAYKEHWM BCEX 3TaroB Pa3paboTKM 1 NPou3BOACTBa.

MATEPUAJIbl U METOADI

Bnok-cxema

BroKk-cxema AB/AETCA rpaduyeckuM npeacTaB/ieHuem
a/ropuTMa pelleHna 3agaqn. brok-cxema anropwut-
Ma - rpaduyeckoe M300paxKeHue a/ropuTMa B BUAe
CBA3AHHbIX Meay COBOM C MOMOLLbIO CTPE/IOK (/MHMIA
nepexoga) 6/10K0B — rpadryecKnX CUMBO/IOB, KaXKAblM
M3 KOTOPbIX COOTBETCTBYET OAHOMY LUary a/roputma.
BHyTpM 6/10Ka fgaeTcA onmcaHuMe COOTBETCTBYHOLLLEro
aencreud [12].

B TabAn. 1. oToGpakeHbl OCHOBHble 3/1€MeHTbl 6/10K-
cxem, ucro/ib3yemble B paboTe, B cootBeTcTBUM ¢ TOCT
19.701-90. «CXeMbl a/IrOPUTMOB, NMPOrPaMM, AaHHbIX U
cnctem. O603Ha4eHUA YCIOBHbIE M NpaBW/a BbiMO/He-
Hus» [11].

O603HaueHue

C D

HaseaHue

TepmuHaTOP

O603HAYUaET BXO[, BO BHELLIHIO cpefy Un
BbIXOA 13 Hee. Yallle BCero Mcnosbayercs
KOK HQ4amno v koHeu, anroputMa. B 6noke
YKA3bIBAETCH COOTBETCTBYIOLLIEE AeNCTBUE.

Tabnuua 1. OcHOBHbIE
9/IEMEHTBI O/I0K-CXeM

Table 1. The main elements
of the flowcharts

DyHKUUKU

Mpouecc

(12].

O603HAYAET OencTane 1nm
noCnNefoBATENbHOCTb OAeNCTBUN,
N3MEHAOLLIMX 3HAYEHME, GOPMY
NPEACTABIEHNS UK PA3MELLEHNS AAHHbBIX

Peluerne

O603HAYAET Nepexom YyNpaBneHns
No KOKOMY-1NM6GOo ycnosuio. B 6noke
YKO3bIBAIOTCS onpeaensemble Bomnpoc,
YCNOBWE U1 CPABHEHNE.

BpemeHHas guarpamma laHTTa

BpemeHHas guarpamma [aHTTa — 3TO BM4 CTO/O-
YaTblX AMarpamm, WUCro/b3yeMblit AN Har/iAgHOro
npeacTaBaeHnsa rpadurKka paboT Npu BbINO/HEHUM Ka-
Koro-mbo npoekra. /JaHHaA guarpaMma nosBo/seT
OTC/1eANTb He TO/IbKO CMUCOK HeobxoaumbIX paboT,
HO TaK)Ke Moc/1e0BaTe/IbHOCTb UX BbIMO/MHEHUA U
BpPEMeHHble CPOKM MpoBesAeHWA npoueccos. /wua-
rpaMma Mcro/ib3yeTcs BMecTe C NpUHLMNamMu yrnpas-
/IeHUA POeKTaMMu.

Ha BepTuKasbHOM OCK guarpammbl OTOOpaXkatoTCA
3a/,a4u, KOTopble HeO6XOAMMO BbINO/IHUTD, @ Ha ro-
PU30HTA/IbHOW — BpemeHHble MHTepBasbl. LLvpuHa
Mo/I0Ckl Ha AMarpaMme MpeAcCTaB/AeT NPOAO/IKN-
Te/IbHOCTb KakoW-11Mbo 3agayun. Ee Havano cooTBeT-
CTBYeT BpeMeHM Hava/a 3az4a4u, a KoHel, — BpemMeHu
OKOHYaHUA.

TaKKe CyLLecTBYeT MOHATUE «Bexu». Bexa oTobpakaeT
CBA3b MEXAY ABYMSA W/IM HECKO/IbKUMU NOC/1e4,0BaTe/Ib-
HbIMM 334a4aMK.

PE3YJNIbTATbl U OBCYXXAEHMUE

Paspa6oTka anroputMa npoBefeHUsi UccrepoBa-
Hui B R&D ¢ yuetom QbyD

B xoge vcciegoBanuii Bbiia n3ydeHa paboTta npounsBos-
CTBEHHbIX OT/,€/10B AleiCTBYIOLLEro papMaLieBTUHECKOrO
NpeAnpuATHA, MPUHUMAIOLLMX y4acThe B dapmaleBTh-
YecKol paspaboTKe, a TaKKe NMpoaHa/M3MpOBaH OT4eT
no dapmaLeBTM4eCcKoin paspaboTke OAHOro M3 npena-
paToB. Ha OCHOBaHMM MO/YHYeHHbIX AaHHbIX MO B3aUMO-
AENCTBUIO OTAE/I0B U C y4eTOM KoHuenuum QbyD 6bin
paspaboTaH a/roputm nposeseHna GapmaLeBTUYeCKoM
pa3paboTku. Bce gelicTBUA Ha nepBoit cTaguu papma-
LIeBTUHYECKOI pa3paboTK1 Pa3buTbl Ha NATL 3TaroB.

A/TOpUTM BK/tOYaeT B CebA CleaytoLLy0 MoCieq0Ba-
Te/IbHOCTb AEMCTBUM NepcoHasia.
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13Tan - Nouck nepcneKkTMBHOro
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Figure 1. The first, second and

third stages of pharmaceutical
development
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Ha puc. 1 npeacTas/ieHa YacTb a/iIrOpUTMa, OTpaKato-
LLIAA NepBbli, BTOPOW 1 TPETUIA 3Tarbl npouecca gpapma-
LIeBTUYECKOW Pa3paboTKu.

MepBbIii 3TaMn — MOWUCK NepPCrNeKTUBHOMO NpenapaTa-Axe-
HepUKa. 3a BbINO/IHEHWE AaHHOTO dTara OTBETCTBEHHDI
OT/AEe/ MapKeTUHra M oTAe/ pa3paboTKu M PasBUTKA.
OTgen paspaboTKku U pasBUTWA M OTAE/N MapKeTWHra
OL|EHMBAIOT COCTOAHME (apMaLLEBTUHECKOrO PbIHKa.
EC/IM NPOEKT Npu3HAEeTCA SKOHOMUYECKM BbIFOAHbBIM, TO
MHPOPMALMIO O /IEKAPCTBEHHOM Mpernapare U ero Bo3-
MOKHOW TEXHO/IOTMM MPOM3BO/ACTBA NEepPeAatoT B TEXHO-
JIOTUYECKUI OTAE.

Ha gaHHoMm 3Tane 6bI10 Bblge/1eHO 4Ba MOMEHTA Mpu-
HATUA pELUeHUs: OnpesesieHMe BOCTPe6OBaHHOCTH
npenapara Ha GapMaLeBTUHECKOM PbIHKE U Mpe/aBapy-
Te/lbHbI NMpocHeT ce6ecTOMMOCTU MPOU3BOACTBA Mpe-
napara. COOTBETCTBYIOLLME 3TUM PELUEHUs KOHTPO/Ib-
Hble TOYKM (0BO3HAYEHbl, COOTBETCTBEHHO, «1» U «2»)
— 3TO «YTBep/AeH1e NepCreKTMBHOCTU NPOM3BOACTBA
npenapaTa» U «YTBEPXAeHUe SKOHOMUYECKOM BbIrOAbl
NPOM3BOACTBa», MHGOPMALMIO O KOTOPbIX MepeAatoT
pyKOBOAMTE/NO MpOeKTa Mo pa3paboTke mnpernapara
(@anee — pyroBOAUTE/Ib MPOEKTA) HAYa/IbHUK OTAe/a
MapKeTUHra M Hava/lbHWK GUHAHCOBOrO OTAEe/a, COOT-
BETCTBEHHO.

BTOpoit 3Tan — oueHKa BO3MOMHOCTEN NpoM3BOACTBA.
[laHHbI 3Tanm OCYLLECTB/AAETCA B TEXHO/I0MMHYECKOM
oTaene. CrneuuaMcT TeXHO/I0rMYeCKoro oTaena oue-
HMBaeT Mpes/I0XeHHbIV NpenapaT U Ae/aeT BbIBOAbl O
TEOpEeTUYECKOM BO3MOXKHOCTU peasin3aLmn Npou3BOs-
CTBa C YYE€TOM UMEHLLEroca Ha AaHHOM NpeAnpUATAN
060pyA0BaHUA 1 O TOM, ByaeT /m 3TO LienecoobpasHo,
YYUTBIBAA 3arpy»KEHHOCTb TeX WU UHBIX /IMHUIA TPOU3-
BOACTBA. TaKKe OLEHMBAETCA A0CTaTOYHOCTb OCHalLLle-
HUA 0DOpYyAOBaHMEM aHa/MTUYECKOM sabopaTopum U
NPOU3BOACTBEHHBIX M/I0LLA/AE MPeanpUATUA.

Mocie BbIHECEHUA MO/IOMKUTE/ILHOTO 3aK/HOHEHUA MO
BCEM YeTbipeM BMAAM OLEeHKM, MpesCcTaB/ieHHbIM Ha
cXeme, MPOUCXOAMUT MEPexos, Ha C/1eAytoLpii 3Tar, Ha
KOTOPOM HauMHaeTCcA HenocpeacTBeHHas paboTa ¢ npe-
napatom. lp1 OTp1LAaTe/IbHOM 3aK/IIO4EHUM Ha YPOBHE
O/HOM U3 OLLEHOK WA eA MPOU3BOACTBA AaHHOrO npenapa-
Ta OTK/IOHAETCA.

B cooTBeTCTBYIOLEN YaCTM UAIKOCTPUPYETCA NPUHATHE
Ha4Ya/IbHMKOM TEeXHO/IOMMHYEeCKOro OTAe/1a KOMI/IEKCHO-
ro peLleHus, TO eCTb OLeHKa BO3MOXHOCTel NMPpoM3BOs-
CTBa, BK/IIOYAIOLLIAA OLeHKY 0becrneqeHHOCTH NPon3BOA-
CcTBa M 1abopartopuii HeobxoanMbIM 06OpyAOBaHUEM,
OL|EHKY [0CTaTO4HOCTU MPOM3BOACTBEHHbIX M/IOLLa/el
1 OLLEHKY 3arpy»eHHOCTU KOHKPETHbIX MPOM3BOACTBEH-
HbIX y4aCTKOB. MOXHO BblAe/MTb KOHTPO/IbHYIO TOHKY
(obo3HavdeHa «3») — «[loATBEPMK/AEHWE BO3MONHOCTU
npou3BoACTBa». MHGOPMaLMIO O TaKOM MOATBEPKAe-
HUM Ha4a/IbHUK TEXHO/IOMMYECKOro OT/Ae/1a NPeoCTaBA-
€T PyKOBOAMTE/IO NMPOeKTa.

Ha TpeTbem 3Tarne B a/iIropuTMe MOHO BbIAE/MTb O4HO
pelLieHre — BOMPOC O FOTOBHOCTU MPOU3BOAUTENA OpU-



MMHa/IbHOrO MpenapaTta npeAoCTaBUTb HOPMATUBHYHO
AORyMeHTauuto (aanee — H/) Ha npenapar. lpu oTBeTe
Ha 3TOT BOMPOC BO3HMKAIOT ABa BapWaHTa COObITUM, B O4-
HOM M3 KOTOPbIX (OTBET MO/IONKUTE/IbHBIN) MOSAB/AETCA
KOHTPO/IbHaA TouKa (0603HaueHa «4») — «PopmMmpoBa-
HWe 3anpocoB Ha HA», 0 4eM yno/HOMOYEHHbIN COTPYA-
HUK A0/1KeH NpouHGOPMMPOBaTb PYKOBOAMUTENA Mpo-
ekTa. Ele ogHa BaXHaA KOHTPO/IbHAA TOYKa Ha AaHHOM
s1ane (0603HaueHa «5») — «[IpoBepKa pa3paboTaHHO
HA Ha npenapat». Moie pa3paboTku H/ HavalbHMK aHa-
/INTYeCKOM labopaTopum MHPOPMMPYET 06 3TOM pyKO-
BOAMWTE/IA NMPOEKTa.

YeTBepTbIN 3Tan — NoArOTOBKa CbipbeBoOit H6a3bl. YeT-
BEPTbII 3Tan Ha4YMHARTCA C COCTaB/IEHUA BO3MOXHbIX
BapMaHTOB cocTaBa. Pe3y/bTaToM pa3paboTku, Kak
npaBu/a0, ABAAIOTCA HECKO/bKO COCTAaBOB Mpenapa-
Ta, nNogobpaHHble, HanNpumep, B C/1y4ae NpoOU3BOA-
CTBa Tab/eToK, A/1A pasHblX TEXHO/OMMI NPUrOTOB-
/I@HWA FPaHY/ATa — B/IAXKHOW M CyXOW FpaHy/1auum.

[lanee BO B3aMMOAENCTBMM C OTAE/NOM 3aKymMoOK
onpegae/ATcA KOHKPeTHbIe MOCTaBLLMKU CbIpbA.

Korga Bce MoCTaBLUMKM BCMOMOraTe/IbHbIX BeLLecTB
(BB) v aKTUBHOM (apmalieBTUHeCKOM cy6cTaHLmm
(ADC) yTBeEpKaeHbl, GOPMUPYETCA OKOHYaTe/IbHaA
6asa cbipbA Ha npemnapar.

CocTaBaseTcA cobcTBeHHas H/, Ha cbipbe, B KOTO-
pyto, TOMMMO napameTpoB NPOU3BOAMUTE/IA, BHOCAT-
A TpebOBaHWMA K CbIpbIO OT NpeanpuUATUA.

AZIrOpUTM, OTPaKaloLlLMii YeTBepTbid 3Tan dapma-
LLleBTUYeCKoM pa3paboTKu, NpeacTaB/ieH Ha puc. 2.

Ha yeTBepTOM 3Tare B a/Iroputme 6bI/10 Bblge/1eHO
Tpu 6/10Ka pelleHns — OLeHKa HainunAa Heobxoau-
MbIX BCMIOMOraTe/IbHbIX BELLLEeCTB, CTaHAAPTHbIX 06-
pasuoB (CO) M KO/ZIOHOK Ha CK/iage mpeAnpuATua,
OLleHKa Ka4yecTBa aKTMBHOW ¢dapmaLeBTUHeCcKomn
cybCTaHLUMM M OLeHKa KavecTBa BCMOMOraTe/IbHbIX
BelecTB. KOHTPO/IbHbIMM TOYKaMM AaHHOrO 3Tana
ABNAIOTCA:

1. «[lpoBepKa nepeyHs TEOPeTUYECKUX BapuaH-
TOB cocTaBa» (06o3HayeHa «6»). PykoBOAgUTE b MPO-
eKTa f0/KeH NpoBepuTb COCTaBbl, NpesoCTaB/eH-
Hble MHXXeHepoM Mo pa3spaboTke.

2. «Onpege/ieHne BO3MOXKHbIX NMOCTABLLMKOB CbIpbs»
(o603HaueHa «7»). Ux nepeyeHb COOBLLAET PyKOBOAMTE-
/110 MPOEKTA Ha4a/IbHUK OT/e/1a 3aKyroK.

3. «YTBEpH/ieHNe NOCTaBLLMKOB Cbipbs» (0603Haue-
Ha «8»). [ToC/e YCreLwHOro yTBEepKAEHUA MOCTABLLMKOB
HaYa/IbHUK OTAe/1a 3aKyrnoK MHPOPMUPYET PyKOBOAMTE-
/1Al poeKTa.

4. «YTBEpKAeHUE CbipbeBoit 6asbl» (06GO3Ha4eHa
«9»). OKOHYATE/IbHYIO CbIpbeBYHO 6asy yTBEpKAIET Ha-
Ya/IbHUK OTAe/1a 3aKyMOK MPU COr/lacoBaHWUM C PyKOBOAW-
Te/leM NnpoekTa.

HaKoHeL, NATbIM 3Tan — 3TO HenocpeacTBeHHO dap-
MaL,eBTUYeCcKas paspaboTka.

4 3tan - NoproToBKka cbipbeBoi 6a3bl
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Mony4eHHble Mpu HapaboTke 06pasupl MogsepraroTcA
UCTbITaHUAM 1o H/J, Mo pe3y/ibTaTam KOTOPbIX BHOCATCA
KOPPEKTUPOBKM B COCTAB W B TEXHO/IOMMIO MPOU3BOACTBA.

Mposepka ob6pa3uoB Ha cooTBeTcTBME H/ ABAAeTcA
Hanbosiee KPUTUYHBIM MPOLLECCOM Ha AaHHOM 3Tarle,
TaK KaK OTK/IOHEHUA C/IOXKHO MpeACKasaTb 1 MPOKOH-
TPO/MPOBaTh.

CywiecTsyeT ABa NPUHLMNMA/IBHO PasHbIX BapuaHTa mUC-
npas/ieHna HecooTBeTcTBMA H/:
® Y3MEHEHMeE B COCTaBe BCMIOMOraTe/IbHbIX BELLLECTB;
® M3MEHEeHWe B TEXHO/I0rM4eCKMX napameTpax npo-
M3BOACTBA.

MHorue nokasate/m H/, HanpAMyto 3aBMCAT OT TeXHO-
/I0rMH4EeCKMX NapameTpoB npotiecca. [osTomy nepeoHa-
Ya/lbHO HeobXx0AMMO NoAo6paTh MapameTpbl B pamMKax
AOMYCTUMBIX AMAMNa30OHOB.

EC/M M3meHeHre TeXHO/IOrMHeCKMX NapaMeTpoB He Npu-
HEU10 »Ke/1aeMOoro pesy/ibTaTa, ciegyeT obpaTuTb BHUM-
MaHMe Ha CBOMCTBA CbIPbA.

MepBadA 4acTb a/rOPUTMa, COOTBETCTBYHOLLLETO MATOMY
aTany, npeACTaB/ieHa Ha puc. 3.

[lanee 0bpa3Lpl COCTABOB, MPOLUEALLMX WUCTbITaHUA MO
H/, nepesatoT B MMKPOBMO/IOrMIECKytO /1abopaTopuio,
r/e NpOBOAUTCA UCTbITaHUE YCKOPEHHOM CTabu/IbHOCTU.
Mpwv NONYYEHUM MO/OMKUTE/IbHBIX PE3Y/IbTATOB YCTaHaB-
/IMBAETCA CPOK rOAHOCTU Mpenapara.

3aTem M3 BCeX BAapUaHTOB COCTaBa BbIOMpaeTCA OMnTu-
Ma/lbHbIl. MH}KeHep no pa3paboTke yTBepKA3eT ero
MPU COM/IaCOBaHUN C Ha4a/IbHUKOM OT/Ze/1a pa3paboTku
1 passuTUA. YTeepxdaetca H/ Ha npenapart, nocie vero
HapabOTKM M0 TEXHO/I0rMM NMPOU3BOACTBA NMepeAatoTCA B
OT/e/1 [/7IaBHOrO TEXHO/I0ra /1A Orpese/IeHNA KOHKpeT-
HOro obopy#oBaHuA, KOTOpoe ByaeT 3a/eilCcTBOBaHO B
npousBozcTae. [ocie Bbibopa 060pya0BaHWA SKOHOMM-
YeCKuiA OTAe/ MPOU3BOAMT PacHeT 3aTpaT C Y4eTOM BCex
BblOPaHHbIX MapaMeTpoB.

F'eHepa/ibHbIN AUPEKTOP MPeANpUATHA yTBEPXKAAET pe-
LLIeH1e O BbINyCcKe npenapara.

HakoHeL, COTPYAHUK OT/Ae/1a KOHTPO/IA Ka4eCTBa COCTaB-
/IFIeT MPOrpamMmy UCMbITaHUIA 4,0/FOCPOYHON CTaBU/IbHO-
CTW Mpenapara, a WH»KeHep, NMPOBOAMBLLMIA pa3paboTKy,
COCTaB/AET OTHET O pa3paboTKe npernapara.

MpoAo/KeHWe a/IrOpUTMa, OTPaXatoLLero nATbIiM 3Tar,
NpeACTaB/IeHO Ha PUC. 4.

Ha nATom 3Tane B airoputMe 6bl10 Bblge/NeHO He-
CKO/IbKO MOC/Ie/A0BaTe/IbHbIX 6/10KOB peLleHus: onpe-
Ae/eHne COOTBETCTBMA MpenapaTta napameTpam Ka-
4ecTBa, 3a KOTOPbIM C/leAyeT CHavana ornpeseseHue
KOPPEKTHOCTU MPOBEAEHHOr0 aHa/mn3a. 3aTem — Bbl-
AB/IEHWE MPUYMH OTK/IOHEHUIA: OMpe/e/ieHne NpaBu/b-
HOCTM TEXHO/IOTMM MPOM3BOACTBA M BO3MOXKHOCTU ee
ucnpasnenus (evm TpebyeTcs), ornpegeneHre CooT-
BETCTBUA TEXHO/IOMMHYECKMX CBOMCTB CbIpbA C NOC/IeAY-

IOLLIMM OrnpegesieHneM HeobXxoAMMOCTM MOUCKa HOBO-
ro nocrasLmKa. CambiM nocegHUM 6/10KOM peLleHus
Bbl€/1eHO OKOHYaTe/IbHOe orpese/ieHne SKOHOMMUYe-
CKOW BbIrOZbl MPOU3BOACTBA C YHETOM BblOpaHHOM Tex-
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HO/10rUK. KOHTPO/IbHbIE TOYKM NATOrO 3Tana:

1. «YTBEPKAEHME ONTUMA/IbHOMO cocTaBa» (060-
3HaYeHa «10»). MHKeHep, NpoBOAUBLLIUIA pa3paboT-
Ky, BblOMpaeT OMTUMasbHbIM COCTaB npenapaTta U
yTBEPAaeT ero C pyKkoBoAUTE/1IeM NPOeKTa.

2. «YTBepKgeHue H/, Ha npenapat» (0603Ha4eHa
«11»). YTBEPKAAET Haya/IbHUK aHa/MTU4eCKoM nabo-
paTtopun, KOTOpbI MHPOPMUPYET PyKOBOAUTENA
npoekKTa.

3. «[loaTBEPXKAEHNE BO3MOXHOCTU peanm3aLmm

)

Pucynox 4 . ITATbiit aTan
apmaleBTIYECKOI
paspaborku
(mpopmomkeHe)

Figure 4 The fifth stage of
pharmaceutical develop-
ment (continued)
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OAPMALIEBTUYECKWUE HAYKH

Tabnua 2.
KoHTponbHas KapTa
PYKOBOIUTENLA IIPOEKTA

Table 2. Project Manager
Checklist

NPOU3BOACTBA C YH4ETOM TeXHO/0rmMm» (0603HaYeHa
«12»). DKOHOMUYECKUI OTAEN BbINO/NHAET pacyeTsl,
M ero Hava/lbHWK nepesaeT CBeAeHWA PYKOBOAUTE/IO
npoekTa.

4. «[IpUHATME peLLeHUA O BbiMyCKe npenapata»
(o603HaueHa «13»). PelueHne O Aa/bHelillem BHe-
APEeHWU npenapaTta Ha Npou3BOACTBO MPUHUMAETCA
reHepasibHbIM AUPEKTOPOM MpH COracoOBaHUM C Py-
KOBOAMTE/IeM NpOeKTa.

5. «[lpegocTaB/ieHne NporpamMmmbl CTabUABHOCTU»
(0603HaueHa «14»). HavanbHuk OKK npegocras/iser
A@HHble O nporpamme CTabw/ibHOCTU NpenapaTta py-
KOBOAMWTE/O MpOeKTa.

6. «llpegocTaBneHne oT4yeTa O paspaboTke»
(o603HaueHa «15»). UH:KeHep, NPOBOAMBLLMI pa3pa-
60TKy, opopm/iAeT oT4eT 0 pazpaboTke U UHPoOpMU-
pyeT pYKOBOAMTENA MpoeKTa 06 ycnelHOM 3aBep-
LIeHWM poLiecca papmaLieBTU4eCKOoM pa3paboTKu.

7. «YTBepK/AeHue yrnakoBku» (0603HaueHa «16»).
COTPYAHWK, OTBETCTBEHHbII 3a COr/1acoOBaHWe yna-
KOBKM, UHPOPMUPYET PYKOBOAUTE/IA NPOEKTa.

KOHTPOJIbHAAl KAPTA PYKOBOAMUTENS
MNPOEKTA

Ana  TOro 4TOOGBI  MO3BO/MTL  PYKOBOAMUTE/IO
MPOEKT KOHTPO/IMPOBAThL NMpoLiecc pa3paboTku, bbiia
CO3,aHa KOHTPO/IbHaA KapTa PYKOBOAMWTE/IA MPOEKTa,
npescTaB/ieHHanA B BU/e Tab. 2. PaspaboTka KapThl
Be/1aCb C YHETOM BCEeX faHHbIX, NO/y4YeHHbIX B Pe3y/lb-
TaTe aHa/M3a AeiCTByoLero npouecca dpapmates-
TUYecKoi pa3paboTku Ha mpeanpuATMM. B aaHHOM
Tab/Mue OTpakeHbl BPeMeHHble PaMKM MpoLLeccoB,

Bbl/€/IeHHble paHee KOHTPO/IbHble TOYKM MPOL,EeccoB,
a TaKKe pacrnpeze/ieHne OTBETCTBEHHOCTM C YKasaHu-
€M KOHKPETHbIX OT/e/10B U A0/KHOCTeN. TakaA KOoH-
TPO/IbHAA KapTa MO3BO/IMT PYKOBOAUTE/O MpOeKTa
0TC/1eANTb U 3apUKCUMPOBATDL BCE K/O4eBble COObITUA,
npoucxogdline B npotecce papmaleBTUHeCKOo pas-
paboTku. OHa WANKOCTPUPYET pe3y/bTaTbl BCel aesd-
Te/IbHOCTHM Mo $papmaLeBTUHeCKOM pa3paboTke.

lMepeyeHb KOHTPO/IbHBIX TOYEK NpoLiecca papmaLeBTH-
YeCKoW pa3paboTKM C MX MOPAAKOBbIMM HOMEpaMM:

1. YTBEpXK/EHWe NepcreKTUBHOCTU MPOM3BOACTBA
rpenapara.

2. YTBEpX/EHNE SKOHOMMYECKOW BbIrOAbl NMpous-
BOACTBA npenapara.

3. MoaTBepKAgeHMe BO3MOXHOCTU NPOM3BOACTBA.

4. PopmmpoBaHUe 3anpocoB Ha HA,.

5. [poBepKa paspaboTtaHHoii H/ Ha npenapart.

6. MpoBepKa nepeyHsA TeopeTUYeCcKMX BapUaHTOB
cocTaBa.

7. Onpege/ieHne BO3MOKHbIX MOCTABLLMKOB CbIpbA.

8. YTBepeHu1e NoCTaBLUMKOB CbIpbA.

9. YTBepKgeHue cblpbeBoli 6asbl.

10. YTBEp/eHWe ONTUMa/IbHOrO COCTaBa Ha OCHO-
B€ UCMbITaHWM CTabU/bHOCTH.

11. YTBepXaeHue H/ Ha npenapar.

12. MoATBEpPXKAEHNE BO3MOXKHOCTM peasm3aumm
MPOU3BOACTBA C YHETOM TEXHO/IOTUU.

13. [IpUHATHE peLleHue O BbiMycKe npernapara.

14. TpeA0CTaB/IeHNe MPOrpamMMbl CTaBU/IBHOCTH.

15. YTBEpK/eHne YNaKoBKU.

16. NpegocTaB/eHne oT4yeTa o paspaboTke.

3tan 1. Mounck
nepcneKTMBHOro KoHTponbHas OTBeTCTBEHHbIN LdomkKHocTb HOata Mpume-
npenapara. TOuKa oTaen OTBETCTBEHHOro npoBepKu YaHUus
Hauano 01.01.XX
YtBEpxaeHme
Mownck
X-01.01.XX nepcneKkTUBHOCTH OTaen MapKeTUHIa HauanbHuk otaena
npenapaTa NPOU3BOACTBA MOPKETUHIO
npenapaTa
YtBEpxaeHme
Mpocyet SKOHOMMYECKON
_ HayanbHWK GUHAHCOBOMO
01-02.01.XX | cebecTonmMocCTM BbIFOAbI DPUHAHCOBBIVI OTAEN omena
NPOW3BOACTBA npons3soacTea
npenapaTa
St1an 2. OueHKa BO3MOXHOCTEN
MPOW3BOACTBA.
Hauano 02.01.XX
AHonNnz MNopteepxaeHre
02-03.01.XX | BOBMOXHOCTEM BO3MOXHOCTM TexHonornyeckun otaen [NaBHBI TEXHOMOr
npeanpuaTms NPOW3BOACTBA
dtan 3. Noarotoeka HA Ha
npenapar.
Hauano 03.01.XX
03-13.01.XX Monyyerne HO DPopMMpPOBaHME OTaen KOHTPONS Kaye- HayanbHyk otaena
o Ha npenapaT 30NpPOCcoB Ha HI CTBO KOHTPONS KaYecTBa
13-18.01.XX AHonnz H[ ~ OTOena KoHTPONA HayanbHyk otaena
T HO npenapart Ka4yecTBO KOHTPONS KAYeCTBA
PazpaéoTka Mpoeepka paspa-
- _ - Y T,
18-2801XX | coécTaeHHom 6oTamHomn HI Ha OTRen KoHTPONS Kade Hauanekuk otaena
cTBA KOHTpOIS Ka4YecTBA
HI Ho npenapaT | npenapaTt




3Ttan 4. MogroroBka cbipbeBoOM

6asbl.

Hauano 28.01.XX

CocTaBneHne
TeopeTNIeCK MNpoBepka nepeuHs
28.01-02.02. | BO3MOXHbIX posep P Otgen pa3paboTkm NHxeHep, npoBoasLLmm
TeopEeTUYECKNX
XX BOPUOHTOB 1 PO3BUTUSA pa3PaGOTKY
BAPWAHTOB COCTABC
cocTaBa
npenapaTa
MNog6op noctas- Onpepenenine HauanbHrk oTaena
02-03.02.XX Acop BO3MOXHbIX Otaen 3akynok i
LLIKOB Cblpbs 3aKymnoK
MOCTOBLLMKOB CblpbS
03-06.02 XX 3agska Ha B OTnen aoKynok HauanbHrk otaena
06PA3Lbl Chlpbs 3aKymnoK
HauanbHuk
03-06.02.XX fokynka CO, - Oraen koHTpons AHAIUTUYECKOM
KONMOHOK KayecTBa
nasopaTopumn
BxogHom koH- OTHen KOHTEONS HauanbHmk
06-13.02.XX | Tponb nonyyer- | - A X AHAIUTUYECKOM
KayecTBa
HbIX 06PA3LIOB naséopaTopumn
13.02-30.03. | YTBepxaeHve YTBEPXAEHWE HauanbHrk otaena
OTgen 3akynok
XX MOCTOBLLMKOB MOCTOBLLMKOB Cblpbs 3aKymnoK
30.03-13.04. | ®PopmrpoBaHne | YTBepxadeHne HauanbHrk otaena
i _ Otoen 3akynok
XX CblPbeBOM 6A3bI CblPbeBOM 6A3bI 3AKYMOK
13.04-12.07. HauanbHuk otgena
MocTaBka chipbs | = Otoen 3akynok
XX 30KYMOK
tan 5. dapmauesTuyeckas
paspaéoTka.
Hauano 12.07.XX
PaspasoTtka/
BepudmKaLma OToen KoHTPond HauaneHmk
13-20.04.XX - QHAUTUYECKOM
MeTooMK ka4ecTsa
nasopaTtopumn
KOHTpONS
(13.04-12.07)- Hapacorka Otgen pa3paboTkm NHxeHep, npoussoasLmi
11.08 N1060PATOPHBIX | - 1 PO3BUTUSA pPa3PaGOTKY
’ 06pa3LIoB
KoHTposb OTHen KoHTOoNS HauanbHMk
11-18.08.XX NAGOPATOPHBIX | = A P AHAUTUYECKOM
ka4ecTsa
06pa3LIoB nasopaTtopumn
BeiGop
OMNTUMANBHOTO yTBepXaeke OThen pa3paboTku MHxeHep, Npon3BOaAALLMIA
18-19.08 XX OMTUMASBHOrO '
COCTOBA M pasBUTUS pPa3PaGOTKY
cocTaBd
npenapaTa
OdopmneHie YtBepxaeHue HO OTpen KoHTpona HauanbHuk oTgena
19-2008XX | HI Ha X A P A
Ha npenapar ka4ecTsa KOHTPONS Ka4ecTsa
npenapaT
Pacuet MNogTeepxoeHne
ce6ecToMMOoCTH | BO3BMOXHOCTM HOUGBHUK GHHOHCOBOMO
20-21.08 XX NPOW3BOACTBA peanM3aLmm DUHAHCOBBIN OTAEN oTIeNG
C y4yeTom NPOW3BOACTBA C i
TEXHONormMmM yUYETOM TEXHOMOrUM
MpuHaTne
eLleHns MpuraTie pewenns Otgen pa3paboTkm
21-22.08.XX P O BbINycke PykoBoauTens npoekTa
O BbINycke N PO3BUTUS
npenapaTa
npenapaTa
22.08-05.09 Cocraanetie MNpenoctaanerine OToen KoHTPond HauanbHuk oTgena
NPOrpPaMMBI NPOrpPaMMBI
XX KadecTea KOHTPOSS KAYEeCTBA
CTAGUABHOCTH CTOBUBHOCTU
22.08-05.09 Cocrasnerne Mpepocrasnerie Otgen pa3paboTkm NHxeHep, npoussBoasLmi
XX ordera orsera 1 PO3BUTUSA pPa3PaGOTKY
0 pazpasoTke 0 pazpadoTke
(13.04-22.08)- BLIGOP YNAKOBKY YTBEPXAEHWE Otgen pa3paboTkm HauanbHuk otaena
T.09XX YNAKOBKM 1 PO3BUTUSA PA3PABOTKM U PA3BUTUS




OAPMALIEBTUYECKWUE HAYKH
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paspaboTku, Obla cocTaBneHa cxema laHTTa, npea-
CTaB/IeHHaA Ha pUC. 5. Ha Hell TakKe MOKHO npoc/e-
AUTb, KaKkve OTae/bl paboTaloT B napasienu Apyr ¢
Apyrom. Kaxabiit otaen o603HaydeH onpegesneHHbIM
uBeToM. [pOAO/KUTEBHOCT Mpouecca (B AHAX)
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Mapt Hionp Hiom

Anpens Mai

Asryer CeHTaGpE

Och;l péapIaGc'mm u péssim&x

OT/1e71 KOHTPO/IA KauecTBa
TIeT TTABHOTO TeXHOIoTa

OTaed 3aKYHOK

OHIPO/IbHAN TOYKA

IT TebHpIe PAGOTH

O1ae1 MapKeTHHIA

[DiHaHCcoBbII OT/e1

Tlokynka CO, KOTOHOK

KOHTPOIh MOAYHEHHBIX 06PA3IOB CHIPBS

VTBepiKIenHe nocTaBIHKoB

DopMHPOBAHHE CHIPEEBOIT Ga3kI

Tlocraska chIpbst

PaspaGoTka/BepHHKAIHA METOL. KOHTP.

Hapa6otka 1aGopaTopHbIX 06pa3iion

Kontposib 1aboparopHbix 06pasiion

Tpunstae pemenns o soinycke JITT

Cocrapjienne nporp. CTaGHIBHOCTH

Cocrasjiense oT4eTa 0 pa3padoTke

— mEm
10,11,
12
1+ @3
13 €,
2

BriGop ynakoBku

PaspaGorka jmsaiina
HUTOTO

Pucynox 5.
Cxema [aHTTa

Figure 5. Gantt chart
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AHanus p1McKoB B NPOU3BOACTBE JIEKAPCTBEHHbIX
npenaparoB

A.9. r06unoaa1, B.A. FanbiHKuH’

! LleHTp BHeapeHs MHHOBAUMOHHbIX MeaMUMHCKMX M GAPMALEBTNUECKX TEXHONOMIA
POCCUINCKOro HOYYHO-MCCNEAOBATENBCKOrO MEAMLMHCKOIO YHMBepCHTETa M. H.N. MNinporosa
2 CaHKT-T1eTepbyprckmnn rocygapCTBEHHbIN TEXHONOMMUYECKUA MHCTUTYT

(texHnueckun yHmsepcutert), CankT-Tetepdypr, Poccuns

PE3IOME

B cTtatbe noka3aHo, 4To BCe BMOTEXHOMNOrMYeckme NPOoLECChl COCTOAT M3 YEThIPEX CTOAMM, KOTO-
pble BKIIOYAOT CTAOMIO MOMyYeHne BUOMACCH (MUKPOOPIaHM3MOB), BUMOMACCH GUTOCHIPLS (pacTe-
HWS, TULAMHUKLA) U BMOMACCHI ChIPbS M3 XMBOTHBIX; MOSyYEeHME AKTUBHOR GAPMALIEBTUYECKON Cy6-
CTAHLMM; MOMyYeHne roToBOV 1IEKAPCTBEHHOM GOPMbI; XpaHeHWe 1 peanusaumng AGC n MT1C. AsTopsl
NPEenNOXUIN YHUGULIMOOBAHHYIO M YMPOLLEHHYIO TEXHONOMMYECKYO MOCNe0OBATENBHOCTL, KOTOPAS
NPEeOCTABASET XU3HEHHbIN LK Npu nponssoactee ADC 1 [T1D, eMOHCTPUPYS NOTEHLMANBHBIE PU-
cku. Beeperue cuctembl HACCP ogHoBpeMeHHO ¢ cuctemon GMP nossonseT MAeHTUOULMPOBATD
KKT n, cnegoBatenbHO, AHAIM3MPOBATL NPOOYKT M YNPABNATE PUCKOM Tonbko B KKT. ABTOpb! Npen-
NOXMAV MHOTOYPOBHEBYKO MOLESb KOMMNEKCHOM GAPMALEBTUHECKON CUCTEMbl KadecTBa. CnenyeT
OCOBEHHO MNOOYEPKHY T, UTO B JTOObLIX BHELLHUX YCNOBUAX MNOMyYeHWE NeKAPCTBEHHBIX NPENAPATOB
OOMKHO NPOBOAUTLECH MPW CTPOrom coontogeHun cuctemsl GMP 1 HACCP v npu CTPOroM KOHTpoONe
BCEX BMAOB PUCKA, M B YOCTHOCTM O6A30TENBHO MUKPOONONOMMYECKOrO PUCKA.

KJTFOYEBDBIE CJIOBA

TexHonormyeckas cxema, YHUOUKAUMS, XUIHEHHbBIM UMK, MUKPOBUMONOIMYECKMn puck, utonpe-
NapaATbl, PAPMALEBTUYECKMM PUCK, YNPABNEHME KOYeCTBOM, anneprmsaums, GMP, HACCP.

Risk Analysis in the Production of Medicines

A E. Gabidova', V.A. Galynkin®

! Center for the Implementation of Innovative Medical and Pharmaceutical Technologies
Russian Research Medical University named after N.I. Pirogov

% saint Petersburg State Institute of Technology, Saint Petersburg, Russia

ABSTRACT

The article shows that all biotechnological processes consist of four stages which include the step
of obtaining the biomass (micro-organisms), fitosyrya biomass (plants, lichens) and biomass from
animal raw materials; obtaining the active pharmaceutical substance; obtaining the final dosage
form; storage and sale of APS and SFS. The authors have proposed a unified and simplified process
sequence that represents the life cycle of the production of APS and SFR, showing the potential risks.
Introduction of the HACCP system at the same time to the GMP system allows the identification
of CCPs and therefore to analyze the product and manage the risk only in the CCP. The authors
have proposed a multi-level model of a complex of pharmaceutical quality system. It is necessary
to emphasize that in all environmental conditions to obtain drugs should be carried out in strict
compliance with GMP and HACCP system and under the strict control of all types of risk, and, in
particular, be sure to microbiological risk.

KEYWORDS

technological scheme, harmonization, life cycle, microbiological risk, herbal, pharmaceutical risk
management, quality management, allergy, GMP, HACCP.



BuoTexHo/0rMYeckoe Npom3BOACTBO /1€KapCTBEH-
HbIX CPeACTB, NPU BCEM MHOrO06Pa3unu TeXHO/10MU-
YECKMX CXeM MO/Iy4YEHUA PAasHbIX MO MPOUCXOXKAe-
HUIO aKTMBHbIX (papmauneBTUHeCcKnx cybcTaHLmi
(A®DC) v roToBbIX /1eKapcTBeHHbIX cpeacTs (I/10),
MOXKeT BbITb NpPeACTaB/I€HO KaK TEXHO/IOrUYeCcKue
NpoL,Eecchl, COCTOALLME U3 aHA/NOMUYHbIX CTaAMi, 4TO
MoKasaHo B uccaegosaHmu [1].

3Ha4MTeNbHYIO YacTb MCMO/Ib3yeMblX CEeroAHA /e-
KapCTBEHHbIX MpenapaToB MNpeAcTaBAAT (GUTO-
/leKapcTBa. B 4acTHOCTH, YNpOLLLEHHAA CXeMa Xu3-
HEHHOro LMK/Aa GUTO/EKapCTBEHHbIX MpenapaTos,
M300parkeHHasA Ha puUC. 1, BK/OYAET OnucaHne Tex-
HO/IOMMYeCKOro npouecca oT CTaAuu BblpallMBaHUA
/IeKapCTBEHHbIX PaCcTeHUt A0 CTaguu Mo/yHeHus
ADC n I'/1C 1 peanmsaunn. B XKU3HEHHbIN LKA BK/O-
YeHa CTaauA BblpallMBaHUA, nepepaboTKu 1 xpaHe-
HUA PacTUTE/IbHOMO CbipbA (MPOC/IeKMBAEMOCTD).

MNccnepgoBanme PyHAaMeEHTa/lbHbIX 3aKOHOMEpPHO-
CTel pa3BUTUA PacTEeHUI B eCTEeCTBEHHbIX YC/10BU-
AX NOATBEPXKAAET, YTO BCE 3Tarbl pOCTa pacTeHuit
NPOUCXOAAT B OKPYKEHUU U NMPU B3aUMOAENUCTBUM
C MUKPOG/IOpPON, KOTOpaA B Aa/bHeinwem, npu
npou3BOACTBE $UTOMNpenapaToB, U OKasbiBaeTCA
UCTOYHMKOM MWKPOOHOM KOHTamuHaumu. B cBAsu
C 3TUM yC/10BUA BEAEHNA MPOU3BOACTBA U Ha/Mune
Pas/IM4HbIX PUCKOB, B TOM YMC/1€ aHa/IM3 MUKPObBUo-
/IOFMHYEeCKOro pMUCKa Ha CTaAuM NPOC/IeXKMBAEMOCTH,
NMO3BO/IAIOT BbIABUTL OT/IM4ME MUKPOOHOI obceme-
HEHHOCTU OAHUX U TeX e pPacTeHWI, BblpalleHHbIX
B Pa3/IMYHbIX KAMMATUHECKUX pernoHax Po.

KM3HEHHbI  LUWK/A  NO/YyYeHUA /1eKapCTBEHHOrO
npenapaTa u3 ¢uUTOCbIpbA (PacTUTE/ILHOTO CbIpbA)
npeacraBaseT coboi eAMHYyO CcucTeMy, KOTopas,
KpoMme BblpalluBaHuaA pacTeHuii (6uomaccst), BK/to-
YaeT CTaguto Bblae/1€HUA U OYUCTKU.

MpoLlecc 3aroTOBKM PacTUTE/IbHOrO CblpbA (CyLL-
Ka, KOHCEpBMPOBaHUE) OKasblBaeT CyLeCTBEHHOe
B/IMAHWE HA KO/IM4ECTBO MUKPOOOB B Cbipbe U UX
aKTMBHOCTb. /laxe npu Co6M04EHUU HOPM U npa-
BW/l 3arOTOBKM /1IEKAPCTBEHHBIX PacTeHUii Ha Kop-
HAX OCTAaeTCA MWHMMa/ZbHOE KO/IMHYeCTBO MOYBHI,
cogep:alleil MUKpoopraHusmbl (pusocdepHan mu-
Kpodaopa). Ha MCTbAX M LBETKax MPUCYTCTBYIOT
MWMKPOOPraHu3mbl Bo3ayxa (3nudutHas mukpod/io-
pa). BO/bLUIMHCTBO pUTOMpPenapaToB NpeaCcTaBAAlOT
cob0olt HeouMLLLeHHbIE KOMI/EKChl, TaK KaK OTCyT-
CTByeT CXemMa O4MCTKU B ra/IeHOBOM MPOU3BOACTBE.

AHazM3 BUOTEXHO/IOMUHECKUX CXeM MO/y4YeHuUsA /le-
KapCTBEHHbIX MpernapaTtoB Mo3BO/AET Pe3toMUpO-
BaTb, YTO KM3HEHHBIN LMK/A MPOMU3BOACTBA /1E€Kap-
CTBEHHbIX CPeACTB COCTOMUT M3 YeTbipex CTagui:

¢ no/syveHve Guomaccbl (MUKPOOPraHM3MOB),
B6uomMaccsl GUToChIpba (pacTeHus, AULIANHUKK) U
61OMacCChl CbIPbA U3 XKUBOTHBIX;

® O/y4eHUe aKTUBHOW ¢apmaLleBTU4ecKon
cybcTaHuum;

® 110/1y4eHne roToBOM /1IeKapCTBEHHON popMmbl;

® XpaHeHue 1 peanunsauua.

Heob6x04MMO MOArOTOBUTL TEXHO/IOMMYECKME CXe-
Mbl B COOTBETCTBUM C MPOMbILL/IEHHbIMU per/iamMmeH-
TaMu 4/17 KaTeropuii NpoAyKLMU Uan NPOL,eCCoB, Ha
KOTOpble PacnpoCTPaHAETCA CUCTEMA MEHe/KMeH-
Ta 6e30MacHOCTM MNpOAYKUMU. TexHo/Morn4eckue
CXeMbl 4,0/1KHbl ObITb MHPOPMATUBHBIMU 417 aHANN-
33 BO3MOXHOIO MOAB/IEHWA, MOBbILLIEHUA 3HA4YUMO-
CTU WM TIPUBHECEHUA OMACHOCTEeN, YrpoKaroLwmux
6e30nacHOCTH NPOAYKUMU. YHUPULMPOBAHHAA Tex-
HO/I0TUA BK/tOYaeT B cebs:

JKusHeHHbIN uuKn puTonpoayKuUun

TOXN?I'GHHblﬁ PHUCK, 3KOnoru4ye- Puck MHKPOGHOHOTH‘IECKOFO
PeruoHanbHbIn puck cKun P;:;’"gg:ﬁ':&:’:?:"e""“ 3arpasHeHus
a
¥ 1
N | | |
Ycnoeus Cé60p nexapcTeenHBIX Cywka u | T MPOBKQa [ -]
P BLIPAUBAHUA pacteui (GACP) NeKapCcTBeHHbIX | cyxoro Ha
pacrenmit (GACP)A pacrenui ' HOrO ChIpbs J ueM npeanpusTaM |
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BosgywHoe
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a) nocnefoBaTe/IbHOCTL W  B3auMogencTue
BCeX onepauuy;

6) y4acTKM, Ha KOTOPbIX B TEXHO/IOMMYECKYHO /K-
HUIO BBOAATCA Cbipb€Bbl€ MaTepwua/ibl, UHTpeaneH-
Tbl ¥ nonydabpukaTts;

B) Y4aCTKM, Ha KOTOPbIX BbINO/HAETCA Nepesen-
Ka nan nepepaboTKa;

) y4acTKM, Ha KOTOPbIX OCYLLECTBAAETCA Bbl-
MYCK WK IMKBUAALMA KOHEYHOM, MPOMEXKYTOUYHOW,
no60YHOM NMPOAYKLUM U OTXOA0B.

B xoge npoBepKu Ha MecTe f0/13KHa ObITb NpoBepe-
Ha TOYHOCTb MPMMEHEHWUA Ha OTAE/IbHbIX y4acTKax
TEXHO/IOMMYEeCKMX CXeM U UX COOTBETCTBME COBpe-
MEHHOMY TeXHO/IOrM4eCKOMY YPOBHIO. MoATBEpK-
AEHHble TeXHO/IOrMYecKue Cxembl C/legyeT coxpa-
HATb U CYMTaTb AOKYMeHTamu. OnucaHue cTaaui
npouecca U MepornpuATUIA MO ynpas/ieHWto, napa-
MeTpbl npouecca u/uamn cteneHb 06A3aTeNbHOCTU
ux cobatogeHna uau npoueaypbl, KOTopble MOryT
NMoB/UATL HAa 6e30MacHOCTb MPOAYKLMM, AO/KHbI
ObITb YCTAHOB/IEHbI B TOM Mepe, HAaCKO/IbKO 3TO He-
06X0AMMO AR NMPOBeAEHUA aHa/sM3a OMacHOCTEeW.
Heobxoaumo Take onpegenutb BHeWHWe Tpebo-
BaHWA (Hanpumep, TpeboBaHUA, YCTAHOB/EHHblE
OopraHamu rocy/AapCTBEHHOro yrnpas/ieHuA WK Mo-
Tpebutenamu), KOTopble MOTyT MOB/AMATL Ha BbIGOP
1 cTeneHb 06A3aTe/IbHOCTU MEPONPUATUIA MO YrpaB-
/IeHUIO.

v
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Figure 1. A simplified
process flowchart demon-
strating the potential risks

in the production of APS
and FPP in the life cycle of
herbal preparations
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Pucynok 2 MonyyeHne KavecTBeHHOM U 3dPeKTUBHOMU mMpo-
Yemuimposantas AYKUUKM obecneynBaeTca Haanumem cuctembl GMP
M YNpOIICHHAS (Good Manufacturing Practice, «Hagsexaluan npo-
TEXHOTONIeCKast M3BOACTBEHHAA MPaKTUKa») ¢ cobaogeHnem dap-
TIOCIEIOBATENBHOCTE, MalleBTUYeCKoi cucTembl KadecTsa (PCK).
TeMOHCTPUPYIOIAs
TIOTEHLIVIa/IbHbIE PUCKU IIPU )
apmaueBTMYecKana CuCTemMa KavecTBa — CKOOPp-
nipoussozictee ADCu I7IC pmay P
i ] AWHUPOBaHHAA [eATe/IbHOCTb MO PYKOBOACTBY W
Elgur;ﬁl.;\umﬁedand ynpas/ieHuio  dapmMaLeBTUYECKON KommaHuel B
SIMpIINed process sequence OTHOLUEHWM KadecTBa MpoAyKUMM. DTa cucTema
that demonstrates the potential BK/ItOYaeT B cebA ue bl pAg, PUCKOB, HacTyn/1eHue
risks in the production of APS 4 pAA p ’ Y
and FPP KOTOPbIX YIPOXKaeT BblMyCKY BbICOKOKa4YeCTBEHHOr O
6e3omnacHoro gpapmaleBTUYECKOro npenapara.
Ham npeacTaBasaeTcAd HeoOXOAMMBIM MOACHWUTD,
YTO HYXKHO B }KM3HEHHOM LMK/e aHa/IM3UPOBaTb U
‘ KOMNJNEKCHASY ®APMALEEBTUMECKAS CUCTEMA KAYECTBA ‘
OPI'GHHJGHMOHHMQ STanbl XXM3HEHHOrO LUKNa
’ CTPYKTYpbI ‘ ‘ NeKapCcTBeHHOro npenapara } KouTponupytowue cTpyKTypbI ‘ B
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v
’ MaTepuanbHbiii NOTOK ‘ ‘ UHbopMALUOHHBIN NOTOK ‘ Mp T ] ‘ J
noTok
| | |
A 4 s & A4
v
BbICOKOKQYECTBEHHbIN,
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PucyHox 3 KakMMK puckamu ynpaeaatb (puc. 2). B npeacras-
MopenbHas cxema /IEHHOM TeXHO/I0rMYeCKOM Noc/1e40BaTe/IbHOCTU Ha
KOMITIEKCHOT 3Tane aHa/au3a NocTynarLLero Cbipba U BO34yxa U
(apmarieBTITIECKOIT

CUCTEMbI Ka4yeCTBa

Figure 3

Model diagram of an
integrated
pharmaceutical
quality system

BO/bl Bblge/1€Hbl KPUTUHECKME KOHTPO/IbHbIE TOUKMU
KKT1 1 KKT2 — OCHOBHbl€ UCTOYHUKU KOHTaMUHa-
umn. Ha cnegyrowiem >3Tane noayyenua Guomac-
Cbl M3 Pas/IMYHOro CbipbA BblgesneHa KKT3. B aTol
TOYKe He06X0AUMO YNpPaB/AATb MPOLLECCOM AAA UC-
K/OYEHMUA KOHTaMUHALMK U MoAyYeHUA Bruomaccsl

C ONTMMa/IbHbIM aKTMBHbIM KOMMOHEHTHbIM COCTa-
BOM. Ha cTaguv nosyvyeHua akTMBHOM ¢papmalies-
TU4ecKoln cybcTaHumu BbigeneHsl KKT4 u KKT5, B
KOTOPbIX KOHTPO/MPYeTCA U yrpaB/AeTcA npouecc
N0 MWKPOOMO/IOrMHYECKOMY PUCKY M KOMMOHEHT-
HOMY cocTaBy. Ha ctaguax noayvenuna APC u I/1C
NMPOBOAMWTCA MO/IHLIN aHA/IM3 B COOTBETCTBUM C Tpe-
6oBaHUAMM (apmaLeBTUHECKOro CTaHgapTa npo-
ussoactea (PCM). 3gech ke HaMK NpesCTaB/IeHbl
pas/IMiHble PUCKU, KOTOPble BXOAAT B KOMM/IEKCHbIM
dapmaLeBTUYECKMI PUCK.

OCHOBHOE BHMMaHME MpU aHa/nM3e CUCTeMbl Kade-
CTBa He0bX0AMMO yaennTb aHaAnsy MUKpobuoso-
rMYeCKOro pUCKa, KOTOPbIN ABAAGTCA OAHUM U3 BaXK-
HelMlmMX rnokasartesnent kavectBa APC un /1P, Ecan
npu BHegpeHun cuctembl GMP B npousBoACTBO
/leKapCcTBeHHbIX npenapatoB U HACCP (“Hazard
Analysis and Critical Control Points” — Anasnus onac-
HOCTEN U KPUTUYECKME KOHTPO/IbHbIE TOYKM) B M-
LLIEeBYIO MPOMbILLI/IEHHOCTb NPOBOAW/IN aHA/IN3 Ha/IN-
YMA MUKPOOPraHM3MOB B KOHEYHbIX NMPOAYKTax, TO
B HacToAllee BpeMA MPULLAN K BbIBOAY, YTO Hajo0
NpOBOAMUTbL aHa/AM3 M yrpaB/€HNMe PUCKOM Ha BCEM
NPOTAXEHUN XU3HEHHOrO LKKAa. BBegeHne cucre-
Mbl HACCP ogHoBpemeHHO ¢ cuctemort GMP noseo-
naet uaeHtuuumnposate KKT u, cregosatesibHoO,
aHa/IM3UPOBaTbL MPOAYKT U YNPaBAATb PUCKOM TO/1b-
Ko B KKT Ha BCeM KM3HEHHOM LMKAe.

B HacToAwee BpemA AaA NMO/NYyYEHUA BbICOKOKaYe-
CTBEHHOrO /1eKapCTBEHHOro MnpenapaTta aHa/ausa
TO/IbKO FOTOBOrO MpPOAYKTa HeAoCTaTo4Ho. [1o3-
TOMY Hamu npegnaraetca BHeAPUTb KOMI/IEKCHYHO
dapmaueBTuieckyto cuctemy KavectBa (KPCK),
npeaCTaB/eHHyo Ha puc. 3 [6].

K®CK paccmaTtpusaeTca Hamu Kak ABYyXypOBHeBas
anddpepeHumnpoBaHHaa papmal,eBTUHECKaAA CUCTe-
Ma KayecTBa, BK/IKO4aIOLLLaA TPU CTPYKTYPbl NepBOro
YPOBHAL.

MepBas M3 HUX — 3TO MpeanpuaATUe UM GUpma,
KOTOpble CO3/4ann CTPYKTYPY MPOU3BOACTBA UHHO-
BaLMOHHOrO npenapara (3Ta CTPYKTypa XOPOLLIO W
nogpo6Ho onucaHa B gokymeHntax GMP) [2]. Bro-
pas BK/OYAET rOTOBYIO MPOAYKUMIO dapmaLeBTH-
4eCKoro Mpou3BOACTBA, KOTOpasA HaXOAUTCA MOA
HerpepbIBHbIM HAB/MOAEHUEM  KOHTPO/UPYHOLLMX
CTPYKTYP M MUCMO/IHUTE/IbHBIX OPraHoB, a BHYTPM
npeAnpuATUA — OTAe/Na KayecTBa U Yro/IHOMOYEH-
HOrO MpeACTaBUTE/IA, KOTOPble MpU B3auMopgei-
CTBUM APYr C APYroM 06ecreunBatoT BbINO/HEHUE
MO/IHOTO }KU3HEHHOIO LiMK/A MPOAYKLMN.

HakoHel, TpeTbA CTPYKTypa — 3Tambl }KU3HEHHOrO
LMK/Q, KOTOpblE BK/IOYAKOT ABUMKEHWE Tpex MoTo-
KOB BTOPOrO YPOBHA:

1. MaTepwma/ibHbIi NOTOK (CTagUM MONYHEeHUA CbipbA,
6uomaccol, akTUBHOM papmaLeBTU4eCKOW CybCcTaH-
LnM, TOTOBOM /1I€KApPCTBEHHOM (GOPMbI, XpaHEHUA
u peanmsaumun APC u I/1C). [lBuKeHMe maTepuana
(cbipbe, 6MOMacca, akTMBHaA dapmaueBTUYecKan



cybCTaHuuA, roToBaA NeKapcTBeHHasa ¢opma) — B
COOTBETCTBUM C TEXHO/IOMMYECKOM CXeMOoW, COOT-
BETCTBYIOLLEN TEXHO/OrMY4EeCKOMY  per/iameHTy.
MpownssoactBo APC u [/1C conpoBoxgaeTca nabo-
PaTOPHbIM KOHTPO/IEM U UCMbITAHWEM Ha CTabu/b-
HOCTb. AHa/ZM3 MaTepua/ZIbHOroO MOTOKA MO3BO/ALT
Bblge/mnTb KKT, BK/AOYawoLlme aHa/sM3 MUKpPOOMO-
/IOTMHECKOr0 PUCKA, aHa/IM3 XMMUYECKOoro, usu-
4eCKOro 1 pagMaLmMoHHOrO PUCKa M aHa/In3 KOMMO-
HEHTHOrO COCTaBa aKTMBHOM ¢apmaLeBTUYeCKON
cybectanuun. CregyeT noAYEpKHYTb, HTO aHaAu3
PaAmMaLMOHHOr0 YPOBHA C/1eyeT NPOBOANUTb Ha CTa-
Ann nosyyYeHua coipba u [/1C. AHa M3 KOMMOHEHTHO-
ro cocTtaBa c/e4yeT NpoOBOAUTbL Ha CTagMu Nosy4ye-
HuA rotoBoro cbipba, APC n I/1C. Ha npoTtaxeHun
BCEro »KM3HEHHOro LMK/Aa NPOAYKLUM NPOBOAMUTCA
aHa/IM3 MMKPOBMO/I0rMi4eCcKoro pucka 1 aHaams mu-
KPOOHOW KOHTaMMHaLUK.

2. MHPOPMaLMOHHbIV NOTOK (gaHHbIe O Cbipbe, 6UOo-
macce, AGCul/ICmatepuanax, getanax, ysnaxmT. 4.
Ha OyMaXKHbIX M APYrMX HOCUTE/IAX, COMPOBOXKAaA-
toLLMe MaTepuasibHbIi MOTOK). MHPOopmauma o ABu-
KeHun matepmanos (NpogyKuumn) BHyTpu KOCK mo-
eT BbITb CBA3aHa C MPOUCXOXAEHUEM MPOAYKLMH,
MCTOPUEN TEXHO/IOrM4eCcKoi pa3paboTku, pacnpe-
Ae/IeHMeM NpoAYyKLMU MO CTaAUAM NPOU3BOACTBA B
COOTBETCTBMUM C TEXHO/IOTMYECKUM PEr/1aMeHTOM M
CTaAunen noay4eHna Cblpbs.

3. MpOW3BOACTBEHHO-TEXHUYECKUIT NMOTOK (Mpou3-
BO/ACTBEHHbIE MOMELLEHUs, 060PYAOBaHUE U UHKe-
HepHble ceTH, ynpas/eHue matepuasamu) [9].

OCHOBHble MPWHUMWMbLI  YPaB/NE€HUA KavecTBOM,
npaBu/ Hag/exallero npou3BOACTBA M KOHTPO-
/1 Ka4yecTBa M ynpaB/IeHUA PUCKaMKU A4/ KavecTBa
B3aMMOCBA3aHbl. B3aumopeiicTBue BCex nepeync-
/IeHHbIX CTPYKTYp obecrneyrBaeT NpOU3BOACTBO
BbICOKOKa4eCTBEHHOro, BblICOKO3()(EKTUBHOrO MH-
HOBALMOHHOrO /IeKapCTBEHHOr O npenapara.

STanbl KM3HEHHOTO LMK/AA MPOAYKLUM BK/KOYAIOT:
aHa/n3 1 ynpae/ieHne MUKpOOUO/0rnyeckum, Gpusmu-
YECKUM M XMMUYECKMM PUCKOM, TEXHO/OMMYECKUM
M TeXHUYECKUM PUCKOM.

Takum obpasom, aHaau3 1 yrnpaB/ieHne MUKpobuo-
/IOFTUHYECKMM PUCKOM €CTb OCHOBHAs HernpepbiBHasA
cocTaB/ALWaA GpapmaleBTUHeCKOro pucKa, KoTo-
paA HemnpepbiBHO COMPOBOXAAeT MaTepuasibHbli
noTok. Heo6xoaMMOCTb MPUMEHATb K MPOU3BOA-
CTBY /IeKapCTBEHHbIX npenapatos cuctemy GMP
n HACCP no3Bo/sseT no BCEMY KM3HEHHOMY LWU-
Ky onpegenats KKT 1 B HUX NPOBOAMTbL aHa/in3 u
ynpas/ieHne MUKPOBUONOrMHeCKUM PUCKOM.

B BblllenpuBeAeHHOM aHaanse 6uoTexHO/A0rnye-
CKMX MpoLeccoB HeobXoaMMO paccMOTpeTb OT-
Ae/bHo, 4TOo coboi npepctaBaseT KPCK. PaHee
HamM MOKa3aHo, 4YTO OHa BK/KOYAeT Tpu NoToka. B
noHATuM KPCK, B mMaTepnasibHOM MOTOKE BblAB/A-
HOTCA OMAacHOCTM BO3HWMKHOBEHUS BUO/0rMYeCcKoro,
$U3NYECKOro, XMMHUYECKOro, paguaLMOHHOrO pU-

CKa W Mo/y4eHne aKTUBHOro dapmaueBTUHeCKoro
KOMMOHEHTa C MOCTOAHHbIM COCTaBOM, COOTBET-
creytowum PCM. Haanume paguaumnoHHoro ¢oHa,
NpeBbILLAOLL,Eero YpoBeHb 40MNyCTUMOro, BO3MOXHO
TO/IbKO Ha CTaAWMM MO/YYeHWsi CbipbA (MPOU3BOA-
ct80 A®C 1 I'/1C B 30HaxX NOBbILLEHHOW pagunauum 3a-
npeueHo). CregoBatensHo, nepsaa KKT1, KoTopas
onpegensetca no metogonorum HACCP, Haxoautca
Ha 3Tarne noayveHuA coipbsa (puc. 2).

YnpaB/neHue puckamu KadectBa (Quality Risk
Management - QRM) B papmaLieBTHKE UMeeT OAHO
U3 BaXKHEWLUMX 3Ha4YeHWi, TaK Kak OHO HanpAMYyto
CBA3aHO C YKM3HbIO MaLMeHTa M C 4PYrUMU 3auHTe-
pecoBaHHbIMM CTOPOHaMM: 06LLEeCTBOM, «peryaaTo-
pamMu» U UX UHCMEKUUAMM, paBOTHUKAMKU U CTEWK-
xo/igepamu papmMKoMMaHmiit [4, 6].

B KKT1 Heobx0AMMO MpoOBOAUTL aHanu3 buosoru-
YeCKOro pucKa, B KOTOPbIVi BXOAWUT OrnpegeseHne
obLero KonnyecTsa MUKPOOPraHM3MOB, CaHUTap-
HO-TIOKa3aTe/IbHbIX MUKpoopraHusmos (CMM) u
TOKCUYHBIX COeAuHEeHWH (aHasu3 MUKpobuonoru-
4eCKOro pwucKa). AHa/M3 TEXHO/I0MMU MO/YyYeHus
CbIPpbfl U3 PaCTeHWUM UAN MACHON NPOAYKLMM MOKa-
3blBaeT, YTO AaHHOE Cbipbe MO/Ay4aeTcA B yC/10BU-
AX MUKPOOHOM KOHTaMMHALMK MOYBbI, BO3AYLUIHOWM
M BOAHOM cCpegbl, 4TO onpesgenseT rnonagaHue
60/bLIOro KoAnyecTBa rpubos, HGakTepui, ApOXK-
el u BUPYCOB B Cbipbe. B 3aBMCMMOCTU OT peru-
OHa pacTeHMA KOHTaMMHMPOBaHbl 3MUPUTHOW U
pusochepHoii mMukpodaopor. B yacTHocTH, Bak-
TepuAMU, TpUbamMu, APOXKKAMU, IMEPANKEHTHBIMU
MUKPOOPraHn3mMamu, HepuabTPYHOLLMMUCA MUKPO-
opraHvsmamu (6aktepongamm) U GUTONATOrEHHbI-
MU 6aKkTepuaAmU. Mo BCeit TEeXHO/IOTMYECKOM CXeMme,
KOTOpaA COOTBETCTBYeT TEeXHO/I0rMYecKoMy pe-
r1aMeHTy Mpu aHaamse npouecca noayvenua APC
u [/1C, Heo6X0AMMO BblAE/IUTb Ha KaXAoW CcTaauu
KKT (puc. 2) u B Kaxgoi KKT npoBoguTb aHaaus
MUKpOBMO0rMieckoro pucka (onpegenstorca o6-
Llee MUKpPOBHOE YMC/10, CAaHUTapHO-TIOKa3aTe/IbHble
MUKPOOPraHMW3Mbl, TOKCUYHbIE U TIUPOreHHble COo-
eauHenun). Mpu 3Tom Hago B rotoBbix A®C u I/1C
NpOBOAMTL MO/HbIN aHann3 B cooTBeTcTBUM ¢ PCIT.

Ha paspaboTaHHOi YyHMOUUMPOBAHHOM cCxeme
(puc. 2) MOXHO MPOAEMOHCTPUPOBaTL MPUHLMMDI
GMP ana 60/bLIMHCTBA U3BECTHBIX BUOTEXHO/0MU-
YeCKMX MPOU3BOACTB U Lie/1ecO0bpasHOCTb A0Mnoa-
HenuA ee npuHumnamu HACCP ana BbigeneHuna KKT
Ha Ka)XA40M CTagMM }KU3HEHHOTO LMK/ NMPOAYKLMUN.
Ecnn B cncteme GMP KOHCTPYKTMBHO M OCHOBATE/1b-
HO M3/1aratoTcA TpeboBaHUA K MPOU3BOACTBEHHbIM
M UHXEHEPHbIM COOpYKeHWAM (MpOU3BOACTBEH-
HO-TEXHUYECKMI MOTOK), K TEXHO/IOrMYECKUM acreK-
Tam M K Bonpocam ¢papmaLeBTU4eCKOro KavecTsa,
To cuctema HACCP no3BoaAeT NpoBOAUTb yrpas/ie-
HUE PUCKOM B BblAB/I€HHbIX KKT KM3HEHHOro uuKAa
npogykummn. Hegoctatkom cuctembl GMP fABaseTca
C/I0KHOCTb M MHOFOKpaTHOE MOBTOPEHUE pasge-
/10B, CHavaza B 06Lwux Tpe6oBaHuAx (MpuHLMMax),
a 3aTeM NPUMEHUTE/IbHO K KaXK40MY BUAY MPOAYK-
LUK, YTO YC/ZI0XKHAET BOCMpUATME npuHLmunos GMP.
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AHaznormyHble NpobsemMbl BO3HUKAIOT MPU U3/10XKe-
Hun ®CK 1 ynpaB/ieHUA pUCKOM.

Ha yHUOULUMPOBAHHOM M YMPOLLEHHON TEeXHO/O-
rMYeCKOM noc/ea0BaTe/IbHOCTH, KOTOpasa COCTaBs-
/NIA€TCA B COOTBETCTBUM C TEXHO/IOMMHYECKUMU pe-
r1amMeHTamu, OA4HOBPEMEHHO [EeMOHCTPUPYIOTCA
MOTEeHUMabHble PUCKM Npu npoussoacTee APC u
I/1C. 3pecb HapAAy C TEXHO/OMMYECKOM cxemom
OTMeYeHbl MOTeHLMa/IbHble PUCKM Ha KaxAoW cTa-
Aunn. Boiasnenne KKT npoBoauTCcAa no Bceit cxeme
KM3HEHHOrO LMK/Aa B COOTBETCTBMMU C MO/IOKEHUA-
mu cuctembl HACCP, a rpynna HACCP Ha papmalies-
TUYECKOM MpeAnpUATUM CO3A4aeTca A4/1A aHaau3a U
ynpaB/ieHWUA pUCKaMM, CBA3AHHbIMKU C GU3NYECKON,

Pucynoxk 4. ITponecc
yTpaBIeHnsa
MMKPOOMOIOTrIYeCKIMI
puckamm. B nieHTpanbHoit
OBa/TbHON YaCT! PUCYHKA —
9TaIbl OLIEHKV 11 aHa/32a
MMKPOOUOTIOTIYECKOro
PUCKa, BHENTHAA JacTbh
PUCYHKa TIPeICTaB/ACT
c060i1 9TAIIBI YIIPABJIEHA
MMKPOOMOTIOTMYeCKUM
prcKoM

Figure 4. The process of man-
aging microbiological risks.
In the central oval part of the
figure - the stages of assess-
ment and analysis of micro-
biological risk, the outer part
of the figure represents the
stages of microbiological risk
management
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XUMMYECKOM 1 BUO/IOrMYECKOM ONacHOCTbo (B TOM
4mncse U MUKPOGHOI KoHTamuHauwme) [6].

CynTaem, 4TO ITOT MOAXOZ, MO/Ie3eH NpU BHeape-
HMM U COBEPLIEHCTBOBAHMU Ha dpapMaL,eBTUHeCKUX
NMPeAnpUATUAX UHTErPUPOBaHHLIX CUCTEM MeHes-
KMeHTa no TpeboBaHUAM CTaHAApTOB/persameH-
T0B GMP [2, 3], HACCP [5, 6], ISO 9001, ISO 14001
(“International Organization for Standardization” -
MeX/AyHapogHaA oOpraHusaumA Mo CTaHgapTusa-
umun), BS OHSAS 18001. Hamu BbigesneHbl KKT u
npeacTaB/aeHbl OTAe/bHble cocTaBadAwowme KOCK,
BK/IOYAOLLMe HeCKO/IbKO BUAOB PUCKa MaTepua/ib-
HOrO MNOTOKA: MUKPOOMONOrM4eCKuin, PUINKO-XUMU-
YeCKui, paAnaLMOHHbIN, NMPOU3BOACTBEHHO-TEXHU-
YeCKUi U MHPOPMALMOHHBIN.

OpgHo 13 BaxHelwmnx TpeboBanuii Papmakonen Xl
— coaepkaHme mukpoopranusmos u CIM B APC n
I'/1C. Ha ocHoBe 3Toro paspaboTaHbl TpeboBaHUA
KaK A4/1A CbIpbA, TaK U 418 aKTUBHOM papmaLeBTHYe-
CKOWM CyBCTaHUMKM, TOTOBbIX /1€KAapPCTBEHHbIX GOpPM

M BCMIOMOraTe/IbHbIX MaTepuranos. lepeyncieHHblie
TpeboBaHMA K pas/IMiHbIM CTaAMAM MPOU3BOACTBA
AB/IAIOTCA OCHOBAaHWEM MPaBW/IbHOCTU BblAe/1€HUA
KKT, a MHOro4nc/ieHHble NpakTU4eCckue maTepuasbl
(GMP) no aHanu3y NpoAyKLMU — HAY4YHOM OCHOBOW
BblgesieHnA KKT Ha pasHbiX CTagmAax MM3HEHHO-
ro UMKAa. B nepevymcaieHHbIX TOYKaX M3HEHHOro
LMK/NA HeOBXOAUMO He TO/IbKO MPOBOAUTL aHaAN3
MUKPOBMO/NIOrMHeCKOro pUCKa, HO U pery/MpoBaTb
YUC/IEHHOE COZeprKaHne MUKPOOPraHM3MOB.

CnegyeT npoaHaZiM3upoBaTh TOYKM NoMagaHna Bo3-
AYyXa M BOAbl B TeXHO/0OrMYecKkuit npouecc (mate-
pua/ibHbIN MOTOK). B COOTBETCTBMU C MO/yHaeMbim
/IeKapCTBEHHbIM NpenapaTom, Heobxoaumo cobto-
AaTb NpaBuaa OYUCTKM BO3AyXa: OAHO-, ABYX- UAU
TpexcTyneHyaTasa ouncTka Bosgyxa (GMP). AHano-
rMYHO OLEHMBAETCA M BO3MOXHOCTb NOonagaHua Mu-
KpOOpPraHn3mMoB C BOAOW. Bo3ayx 1 Boga Hernocpes-
CTBEHHO CMELUMBAIOTCA C MaTepUa/ibHbIM MOTOKOM,
NMO3TOMY OHM CTAaHOBATCA 4aCTblO NOTOKaA. B npouec-
Ce aHa/M3a MaTepmasibHOro NOTOKa B COOTBETCTBY-
towert KKT npoBoAMTCA y4eT U 3TUX KOMMOHEHTOB.
Kpowme Toro, ciegyeT OTMETUTb BO3MOXHOCTb KOH-
TaMMHALMM MaTepuasbHOro NoToKa yepes ob6cay-
YKMBAOLLMI NepcoHann.

MokasaHo, 4to KKT BbiAsasAtoTcA [7, 8] Ha cTaguax
no/y4eHua cblpbsa, 6uomaccsl, APC n I/1C. Ynpas-
NeHne Mukpobuosormdecknum puckom B KKT npo-
BOAMTCA C+ MOMOLLbI0 cucTemMHoro QRM (“Quality
risk management” - MeHeg)XMEHT PWCKOB AAA
KayecTBa) [1, 4, 6], KOTOpbIK NpesacTaBaAeT coboit
ABYXCTYMEHYaTyl0 MoOge/nb. Ha nepBoM CTyneHu
NMPOBOAUTCA MO/HbIA aHa/N3 PUCKa, @ Ha BTOPOW —
ynpassieHue puckom (puc. 4). Ha ctagmu noaydeHus
cbipbA Heobxoaumo B KKT nmpoBoauTb aHaM3 Kak
MWKPOBUO/I0rMYECKOro, Tak U XMMUYecKoro (Hanu-
Yyne TOKCUYHBIX BewecTs) U pusnyeckoro (YpoBeHb
pajAvaLmm) pUCKOB, YTO NMO3BO/IUT YNPABAATL Kaye-
CTBEHHbIM U KOMMOHEHTHbIM coctaBom APC u [/1C.
MHGOPMaLMOHHBI U MPOU3BOACTBEHHO-TEXHUYE-
CKMIM NOTOKM He co3gatoT APC u I'/1C. OHM co3gatoT
1 MOAAEPKUBAIOT YC/I0BMA M annapaTtypHoe opopm-
/leHne BCero npomsBoACcTBa, 6e3yero nonyunts APC
1 [/1C HEBO3MOXHO. 3TM MOMEHTbI ONMUCbIBAIOTCA B
Hay4HO-TEXHUYECKOM AOKYMEHTaL MU,

MeTopon0rnieckyto cxemy NPUHATUA peLUeHUit B
OTHOLLEHUM MUKPOBUONIOrMHeCKOro pucKa nogpas-
AeNA10T Ha 4Ba KpynHbiX 6/10Ka (Mo aHazsorum ¢ me-
Toponorveir QRM): OLEHKY U[MAM aHaAU3 pUCKa U
ynpas/ieHue puckom (puc. 4).

3agayva nepsoro 6/10Ka - MgeHTUPUKaLMA onac-
HOCTeMN, OL,eHKa BO34eNCTBUA U ero noc/i1eaCcTBun,
XapaKTepucTUKa MUKPOOMO/I0rMYeCcKoro pucka u
CpaBHEeHWe ero ¢ ApyrumMu puckamu C Le/1bto onpe-
Ae/leHUA CTerneHn NpuemseMoCTh U BblIpaboTKM
NPUOPUTETOB YyrpaBs/eHNA. 3aga4a BTOporo 6/10-
Ka — pa3paboTKa N/1aHoB AeNCTBUA MO CHUXEHUIO
W KOHTPO/It0 MUKPOBUO/0rM4eCcKoro pucka, oLeH-
Ka ux 3pPeKTMBHOCTM U BbIpabOTKa peKoOMeH-
AaUUI A4NA NPUHATUA peLUeHUt MO CHUXEHUIO U



KOHTPO/Il0 MUKPOGMO/IOrMYeCKOro pucka. Yrnpas-
/leHne pUCKaMu ANf AOCTUNKEHUA KayecTBa — 3TO
cMcTemMaTM4eckuii nmpouecc obueil oueHKU, KOoH-
TpoAaA, UHPOpMMpPOBaAHMA U 0630pa PUCKOB ANA
y/NydlleHUA KavyecTBa /1IeKapCTBEHHOr o npenapara
Ha MPOTAXEHUU ero XM3HEeHHOro uukaa. Mogenb
yrpaB/€HUA PUCKaMU A/1A YBE/MYEHUA KavecTBa
npeacTaB/ieHa Ha puc. 4. MoryT npMMeHATbCA U
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PapmMaueBTUYECKUA NePCOHAN B CUCTEME
OKA3OHUSA NANIMATUBHOM NMOMOLLIU AETIM:
MeXAYHAPOAHAS NPAKTUKA U NepPCNeKTUBbI
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PE3IOME

COBEpLUEHCTBOBOHWE CUCTEMbI OKA3AHMS NANMOTUBHOM MOMOLLM ABMSETCS OAHMM M3 MPUOPK-
TETHBIX HAMPABNEHU PA3BUTUS 3OPABOOXPAHEHNS KOK B POCCUIACKOM, TOK U MUPOBOM MPAKTHKE.
B pa6oTe npeacTaBrneH 0630p AQHHBIX, COOSPXALUMXCA B HAYYHOW NUTEPATYPE, MOCBSALLEHHbIX
oleHke ponv GOPMALIEBTUUYECKOrO NePCOHANA KAK YEHOB MEXOANCLUMINHAPHOM KOMAH[bI OKA30-
HUS NQNIMATUBHON MOMOLLM OETaM.

Ha ocHoBe CPABHUTENBHOMO AHANM3A POCCUMCKON 1 MEXAYHAPOAHON GAPMALIEBTUUYECKMX MNPAK-
TUK YCTOHOBMIEHbI OCHOBHblE HAMPABMNEHUS COBEPLUEHCTBOBAHUS JIEKAPCTBEHHOTO O6ecrnedeHms
AeTel, HYXAAIWMXCS B NAMMATUBHOM MOMOLLM, B T. Y. B O6ACTU ONTUMU3ALMM HOMEHKIATYPSI
NEeKAPCTBEHHbBIX MPENAPATOB, YNPABNEHUS 3ANACAMM, ASATENbHOCTU MPOU3BOACTBEHHbIX AMTEK,
a Takxe GAPMALEBTUUECKOTO MHOOPMUPOBAHUS U KOHCYETUPOBAHMS.

KJTIFOYEBDIE CJIOBA
JlekapcTBeHHOEe o6ecneyeHre, NanIMATUBHAS MOMOLLb AETaM.

Pharmacists in the system of pediatric
palliative care: international practice and
prospects in Russia (literature review)

I.A. Narkevich, O.D. Nemyatykh, D.M. Medvedeva
Saint Petersburg State Chemical Pharmaceutical University of the
Ministry of Health of Russia

ABSTRACT

Improvement of the palliative care system is one of the development priorities of health care
system in Russia, as well as all around the world. This work represents the review of scientific
literature dedicated to evaluation of the pharmaceutical staff as a member of interdisciplinary
team providing palliative care for children.

The majorimprovement priorities of drug provision of childrenin need of palliative care, including the
area of drugs' range, inventory management, compounding pharmacies activity, pharmaceutical
information and counseling, were set up on the basis of the comparative analysis of Russian and
international pharmaceutical practices.

KEYWORDS
Drug procurement, palliative care for children.



BBEOAEHUE

dapmaLeBTUIeCKasn MOMOLLb B PAaMKax OKasaHus nas-
/MATVBHOM MEAMLIMHCKOM MOMOLWM B MeAuaTpum Ha-
NpaB/ieHa Ha yCTpaHEeHWE /M yMeHbLLIEHWE 6O/U U MHbIX
CUMIMTOMOB, OKa3blBAOLLMX B/IMAHME HA KA4YECTBO K3
HU HEW3/1e4MMO 60/IbHBIX AeTeil. COBEpLIEHCTBOBaHME
CUCTEMbl OKa3aHWA Ma//IMAaTUBHOM MOMOLLM FB/ISETCA
YaCTbHO MPOrpammbl MUHUCTEPCTBA 34PaBOOXPAHEHNA
Poceuiickoit Pepepaumn  «Pa3suTve  34paBoOXpaHe-
HUA», YTO, B CBOKO OYepe/b, Onpese/AeT CBOEBPeMEH-
HOCTb M aKTYa/IbHOCTb BOMPOCOB OLEHKM MMPOBOrO
OrbITa Na//IMATUBHON MEAULIMHBI B YACTU /IEKAPCTBEHHO-
ro obecrieveHus gereit [1, 2].

MATEPUAIJ1Ibl U METOAbI

OB6beKTaMu UCCIeAO0BAHUA CAYKWIM HayyHble 3/1ek-
TpOHHble 6ub/mMoTekM «eLIBRARY», «Scopus», «Web of
Science (WoS)», caiiTbl Mpodu/ibHbIX NpodeccuoHasib-
HbIX accoumaumii. B paboTte MCrno/b30BaMCh METOAb!
KOHTEHT-aHa/13a, CPaBHUTE/IbHOrO U /IOMMHEeCKOro aHa-
/IN30B.

PE3YJIbTATbI U OBCY)XAEHUE

AHA/IM3 A@HHBIX /IMTEPATYPbI MOKa3a/l, YTO B ABCTPa/InK,
Kanage, CoeauHerHbix LLITaTax AMepuKku u ctpaHax Es-
poreicKoro coto3a papmaLeBTUieckoe 06c/1yRmBaHMe
MaUMEHTOB OCYLLIECTB/IAETCA NMPEUMYLLIECTBEHHO K/IMHK-
YeCKMMM NPOBU30PaMM, KOTOPblE MPUHUMAKOT aKTUBHOE
ydacTue BO BpayvebHbIX 06xoadax M HabogeHnn nauy-
eHToB. CreuuamcTbl 4aHHOrO MPOPUAA OCYLLLeCTBAA-
0T KOHTPO/Ib MOBOYHbIX 3PPEKTOB M /IeKapCTBEHHbIX
B3aMMO/AENCTBUIM, KOHCY/IbTUPYIOT MaUMEHTOB W /WL,
OCYLLIECTB/IAIOLLIMX YXO/, 38 HUMM Ha J0MY, MO BOMPOCam
6e30macHOro NpMMeHeHMA M yTWIM3aLuK /1eKapCTBeH-
HbIX MpenapaToB, MPOBOAAT OLEHKY papmakoTepanmm
1o rnoKasaTenAmM 6e30MacHOCTH, KAMHUHYECKON U KAUHU-
KO-3KOHOMMUECKOMN 3POEKTUBHOCTH, a TaKKe BeayT Me-
AMUMHCKYIO ZOKYMeHTaumto [3-8].

ObpaluaeT Ha cebAa BHUMAHWE TOT (aKT, YTO OTMYCK
/IeKapCTBEHHBIX MPEenapaToB U CHab»eHue oTAe/1eHui
CTaUMOHAPOB B MEXAYHAPOAHOW MpaKTUKe OCyLLecT-
B/IAIOTCA MA3AWLMM papMaLeBTUHECKUM MepPCOHa/IOM.
CreumamcTbl C BbICLIMM OOpasoBaHWEM pea/sn3yroT
OpraH13aLMOoHHO-yrNpaB/ieHYeckue GyHKLuU. B 0bA3aH-
HOCTW MPOBM30Pa BXOAAT CO3/AaHWMe YUIOBUIM A/1A Has-
/iexalLen papmaLeBTUHECKOM MPAKTUKK U cOBtoaeHMe
TpeboBaHWit 3aKoHOAaTe/IbCTBa B chepe obpalleHua
/IEKapCTBEHHbIX CPeACTB, B TOM HYMC/1€ OTHOCALLMXCA K
KOHTPO/IMpPYeMOi rpyrine, B3auMogeicTBUe C pery/mpy-
IOLLIMMU U /INLIEH3UPYIOLLIMMM OpraHamy, a Takxke obe-
crieyeHre KavecTsa npesAocTaB/AemMblx GpapmalieBTuye-

ckux yanyr (taba. 1) [9-11].

(legyeT MOAYEpPKHYTb, YTO Ma//IMATUBHAA MOMOLLb
npeano/iaraet npuMeHeHue XO/UCTUHECKOro noaxo-
Aa K 6071€3HK, KOTOpbI 06A3bIBaeT PpapmaLeBTOB U
NPOBU30POB  COAENCTBOBATb MCUXO/IOTMYECKOMY U
3MOLMOHa/IbHOMY 6/1aronoayymio pebeHKa u ero pog-
CTBEHHMKOB, OCYLLECTB/AIOWMX YXO4 33 Ma/leHbKMUM
natueHTom [12, 13].

BakHO OTMETUTb, YTO ynpaB/ieHMe Ka4ecTBom B dap-
MaL,eBTUYECKOM NMOMOLLIM B MEX/YHapO/AHOM MpaKTuKe
CTPOUTCA, B TOM 4nc/e, Ha GopmMysapHON cucteme. Mpo-
BU30pbl ABAAIOTCA 4acTbio pOPMY/IAPHOrO KOMUTETa,
Y4acTBYOT B pa3paboTke pekoMeHaLMi Mo paLoHa/lb-
HOMY MPYMEHEHUIO /IeKapCTBEHHbIX MpenapaTos, COOT-
BETCTBYIOLMX MPUHLMMAM OKa3aTe/IbHOM MeAMLHbI.
Kpome Toro, K npodeccnoHa/ibHbiM 06A3aHHOCTAM Npo-
BM30POB OTHOCATCA pacyeT NoTpebHOCTM U 3aKyrika /le-
KapCTBEHHbIX MpenapaToB y MOCTaBLLMKOB [14].

dapmakoTepanua AeTew, HyX/AAOWMXCA B Na//MaTvBe-
HOW MOMOLLIM, OC/IOXKHAETCA AePULUTOM AETCKUX GOpM
BbINYCKa, YTO AB/AETCA NPUYMHOM HepaLyoHabHbIX (off
label, unlicensed drug) HasHaueHwii, KOTOpble AUKTYHOT-
CA TAYKECTBIO MaTo/I0MMU U OTCYTCTBUEM a/IbT€PHATUB-
HbIX, Pa3peLUeHHbIX K MPUMEHEHUIO B NeauaTpuu, /1eKkap-
CTBEHHbIX NpenapaTos [ 15, 16].

PelueHne Npob/1embl «4eTCKMX /1eKapCTB» /1A OKa3aH!A
NaZ/IMaTUBHOW MOMOLLM MyTeM OpraHW3aLmu NpOMbILL-
/IEHHOrO MPOU3BOACTBA NOTpedbyeT H60/bLUMX UHBECTU-
LM B CTPOUTE/ILCTBO (PEKOHCTPYKLIO, MOAEPHM3ALIMIO,
nepeocHatlieHre) (GapMaLeBTUYECKUX MPEANPUATU,
[/ MTE/IbHBIX CPOKOB (3—6 /1eT) peanu3aLym MHBECTULU-
OHHBIX MPOEKTOB, a TakKe GOPMMPOBaHMA MEXaHU3MOB
KOMMeHCaLyU MPOM3BOAUTENAM 3aTpaT MpU Ma/bix
o6bemax BblMycKaembIx NapTHiA MpogyKTa. Kpome Toro,
MPOMBILL/IEHHOE MPOM3BOACTBO ABAAETCA HedPPeKTUB-
HbIM B C/ly4ae NpOU3BO/ACTBA /IEKAPCTBEHHbBIX CPeACTB C
KOPOTKUMM CPOKaMU FOAHOCTH, K KOTOPbIM OTHOCUTCA
60/IbLLIMHCTBO /IEKAPCTB /17 HOBOPOX/AEHHBIX U AeTel
40 TOAQ, @ TaK:Ke MpenapaTos, peLenTypa KOTOpbIX He
BK/IOYAET TPAAWLMOHHO UCMO/Ib3yemble B MPOMBbILL/IEH-
HOM MPOMW3BOACTBE BbICOKOAKTMBHbIE KOHCEPBaHTbI U
crabumsaropei [17, 18].

CTOUT OTMETWUTb, YTO WHAYCTpUa/bHAA dapmaLeBTH-
yeckas pa3paboTKa /IeKapCTBEHHbIX CPeACTB A/A me-
AVATPUM 0BOCTPAET TaK:Ke Pfg STUHECKUX BOMPOCOB B
YacTU rnpoBeseHUA BUOMEAULIMHCKUX UCC/Ie/A0BaHUi,
4TO, B CBOO OYEPE/ib, ONPEAE/ACT CI0KHOCTb, f/IUTe/Ib-
HOCTb M BbICOKYHO CTOMMOCTb MHULMMPYEMBbIX MOTEHLM-
a/lbHbIM MPOU3BOAUTE/IEM AOK/IMHUMECKUX U K/AMHMYE-
CKMX UCTbITaHuit [19, 20].

A/IbTEPHATVBHBIM BapWMaHTOM AB/IAETCA OpraHM3aLuA
Me/IKOCEPUMHOrO U MHAMBUAYA/IBHOrO anTeYHOro npo-
M3BOACTBA MpenapaToB nyTem co3gaHua (MogepHu3a-
LMK) MPOM3BOACTBEHHbIX anTek (hapmaLeBTUHeCcKMX
LIeHTPOB) B cybGbeKTax Poccuiickoi dPegepaumu, a Tak-
e MO/epHM3aLMM anTeK MepuHaTa/IbHbIX LEeHTPOB,
POAW/IBHBIX AOMOB U A€TCKMX CTALMOHAPOB B COOTBET-
CTBUM C TPeOOBaHMAMM Hag/1exKaLLlel anTeqHOM U Mpo-
M3BOACTBEHHOM MPaKTWK, NpaBu/IaMn 0b6opoTa HapKo-
TUYECKMX M MCUXOTPOMHbIX BELLECTB U UX MPEKYPCOpOB
1 VHBIMW HOPMATUBHBIMM JOKYMeHTamu B cdepe obpa-
LL|eHWA /IeKAPCTBEHHbIX CpeacTB [21, 22].

Ba)KHO MOAYEPKHYTb, YTO /IeKapCcTBEHHOE obecreyeHue
MaLMEHTOB PasHbIX BO3PACTHbIX MPymnn npernaparamu,
M3roTOB/IEHHBIMM SKTEMMOPA/IbHO, 6a3MpyeTcA Ha KOH-
Lenuum nepcoHNPULMPOBaHHON MeAULMHBI C Y4eTOM
LLeHHOCTHO-OPUEHTMPOBAHHOIO MOAXOAA U Tpearnosa-



®APMALIEBTUYECKWUE HAYKH

Ta6muua 1. JJo/oKHOCTHBIE 06513aHHOCTY (PApMALIEBTUYECKOTO IIEPCOHAIA KK 4IEHOB MEXX/AMCIUIIIMHAPHOI KOMAH/IbI [a/UIMATUBHO TOMOLIN
Table 1. Responsibilities of pharmaceutical staff as members of an interdisciplinary palliative care team

Ne m/n HarMeHOoBAHME OOMKHOCTHBIX ABcTpanus KaHopa | AnoHus CLA | Bennko6putaHms Monbwa | LWeeuns
06930HHOCTEM

1 Opranmnzaums
dapmaueBTUYECKOM
neaTensHoCTH

11 BaanmopencTeme + + + +

C perynupyoLmmm
N NVLEH3MPYIOLLMMIN OPTaHAMM

12 YnpaoBsneHue pacxogamm + + +
HQO NIeKapPCTBEHHbIE CpedCTBA

1.3 OpraHn3aums NbroTHOro +
NIEKAPCTBEHHOIO o6ecneyeHs

1.4 O6ecneyeHune kadyecTsa + +
baApPMALEBTUYECKIMX YCIyT

1.5 30KyMNKA NEeKAPCTBEHHbIX + + +
NpenapaToB Afs CTALMOHAPA

1.6 PazpaboTka nepeynHen + + + +
(PopMynapoB) NEKAPCTBEHHbIX
cpencTs

2 JlekapcTBeHHOe obecneyeHne
CTALMOHAPHBIX 1 AMBYNATOPHbIX
naumeHToB

21 OTnycK NeKapCTBEHHbIX + + + + + + +
npenapaToB

2.2 VHOMBMOYyQbHOE M3roTOBNEHWE + + + + + +
NEKAPCTBEHHbIX NPENApPATOB

2.3 O6ecnedeHne MeduLMHCKOM + + + + +
OPraHN3ALIMN NEKAPCTBEHHBIMM
npenapaTamm

2.4 MoceuleHre NAUMeHTOoB Ha +
OOMY, [OCTOBKA J1EKAPCTBEHHbIX
NpenapaTos Ha AOM

3 dapmauesTnyeckoe
MHOOPMMPOBAHME
1N KOHCYNBTUPOBAHME

31 VIHGOPMUPOBAHME UNeHOB + + + + + + +
MEXONCUMMIMHAPHON KOMAHAbI
MO HA3HAYEHWIO NEKAPCTBEHHDBIX
CpencTs

32 KoHCyneTMpOBaHME NAUMEHTOB + + + + +
1 L, OCYLLECTBSIOLLMX YXOL, MO
6€30MNACHOMY MCMOSIb3OBAHMIO
N YTUAV3ALMM NEKAPCTBEHHbIX

CpencTs
4 HayuHo-1ccnegoBaTeNbCkAs
0esTenbHOCTb
41 Paspa6oTka pekoMeHaaumnm/ + + +

CTAHOOPTOB MO UCMOSb30BAHUIO
NEKAPCTBEHHbBIX CPEACTB

4.2 [MpooBeneHne nccnegoBaHNN + + + + + +
(B TOM Uncne

1N GAPMAKOSKOHOMNYECKMX),
YUACTUE B HAYYHO-MPAKTUYECKMX
KoHbEepeHLmax




4.3 O6yueHye uneHos
MEXONCUMMIMHAPHON KOMAHAbI
NANIMATUBHOM MOMOLLM

L4 YyacTre B npoBepeHnn
KITMHUYECKUX MCCHeqoBAHNI

5 KnuHnyeckas npakTmuka

51 KoHTPpOb NO60YHbIX 3dEKTOB,
NIEKAPCTBEHHbIX B3AMMOOENCTBII

52 PaumoHanmaaums (ontummnsaums)
dapmMaKoTepanum, B TOM ymcne
KIMHUYECKAS U KIUHUKO-
SKOHOMUYECKAS OLIEHKO
HO3HAYEHW

53 HaéntogeHre NauneHToB, oLUeHKa
GAPMAKONOrMHYECKOrO KOHTPONSA
CMMMTOMOB, y4aCTME B 06XOOaX

54 BepeHue meguumHckom
OOKYMEHTALUMM

6 NHoe

6.1 Mcuxonornyeckas
NOAASPXKA NALMEHTOB U N,
OCYLLIECTBASHOLMX yXOn,

MEXANCUUMNIMHAPHOM KOMAHLObI
NANIMATUBHOW MOMOLLM

6.2 YyacTtne B CO6pAHNSX +

raeT WCrno/sb3oBaHne papmaLeBTUHeCKUX CyOCTaHUuM,
3P PEKTUBHOCTb M COBMECTUMOCTb DO/IBLLUIMHCTBA U3 KO-
TOPbIX MpegcKasyema 1 NpoBepeHa MHOrO/IETHUM Orlbl-
TOM NMPUMEHEHWA B K/IMHUYECKOM NpaKTyrKe. bosiee Toro,
KOMBMWHALMM /1eKapCTBEHHBIX BELLLECTB, MX 403bl, KpaT-
HOCTb MpUeMa, a TakKe BUf, /IeKapCTBEHHOM GOopMbl U
NyTb BBE/AEHWA B OPraHW3Mm f/1A nperaparta anTe4yHoro
M3rOTOB/IEHWUA HOCAT MHAMBUAYA/IbHBIA XapaKTep, 4To
MO3BO/IAET B MaKCMMa/IbHOM CTeneHn obecrneqnTb Bapu-
abe/IbHOCTb Tepanum /19 KasA0ro nauueHTa [21, 22].

Takum obpasom, moauduKauma dapmaLeBTUHECKOM
MOMOLLM B paMKax OKas3aHWA Ma//IMaTUBHOM MOMOLL
AETAM B Harpae/ieHU GOPMUPOBAHUA ariTekamu ¢ rpa-
BOM W3rOTOB/IEHUS /IEKAPCTBEHHbIX CpeAcTB (papma-
LIeBTUHECKUMU LLEHTPaMK) MPe//IOKEHUA B CErMeHTe
3KCTEMMOPa/IbHBIX MperapaToB CrnocobHa o6ecneynTb
CPaBHUTE/IBHO HEBBICOKYH Ce6eCTOMMOCTb KOHEYHOrO
NPO/AYKTA, @ TaKXKe CyLL,eCTBEHHOE COKpaLLieHWe CPOKOB
06C1yKUBaHWA NaLMeHToB 21, 22].

BbIBOAbI:

1. B MexayHapoaHOl NpaKTuke papmaLieBTUHeCKuiA
NepCoHa/ UrpaeT O/HY U3 K/OHEBbIX PO/IEH B MEXANCLIN-
N/IMHAPHOM KOMaH/e OKa3aHWA Ma//IMaTUBHOW MOMOLLM
AeTAM.

2. GapmaieBTUYecKasn NMoMOLL B PaMKaX OKa3aHWs
MNa//IMaTMBHOM MOMOLLIM AeTAM B Poccumn TpebyeT cosep-
LLIEHCTBOBAHWA B 4acTW OMTUMM3ALMKM HOMEHK/ATYPbI
/leKapCTBEHHbIX MPenapaToB, YrpaB/ieHWA 3anacamu, ge-
ATe/IbHOCTU NMPOMU3BOACTBEHHBIX aMNTeK, a Takke dapma-
LIeBTUHECKOrO MHPOPMMPOBAHUA U KOHCY/IbTUPOBAHMUA.

3. OTKpbITblE A0 CEroAHALIHEro AHA BOMPOCHI pa-
LIMOHA/IbHOrO  BblIOOpa /1eKapCTBEHHOrO Mpernaparta U
PEeXMMOB  A03UPOBaHUA, OCODEHHOCTU MpUMEHEHWsA
npenapaTtoB y AeTell M/aALlero Bo3Bpara, OnTMmMM3aLma
HOMEHK/1aTYpbl /IeKapCTBEHHbIX CPeACTB U COBepLUeH-
CTBOBaHWe MPOLIECCOB YNpaB/eHWsA 3arMacamm B pamKax
OKa3aHWA Na/IMATUBHOM NOMOLLM B POCCUMCKOM neama-
TPUM MOAHEPKMBAIOT BOCTPEOOBaHHOCTL NMPOBU30POB C
pacLuMpeHHbIMU KOMMETEHLMAMM B aHHOM 06/1acTu.




®APMALIEBTUYECKUE HAYKHN

CMUCOK JIUTEPATYPbI

1. MoctaHos/seHve [lpaBuTesbctBa PO OT 26.12.2017
N21640 (pes. oT 29.03.2019) «O6 yTBepKAEHUM rocyAap-
CTBEHHOM nporpamMmbl Poccuiickoit Pegepaumn «Passu-
THe 3/paBOOXPaHEHNS».

2. Pharmaceutical Care Policies and Practices for a Safer,
More Responsible and Cost-effective Health System
[@nexTpoHHbItt pecypc] Peskmum goctyna: https:/fwww.
edgm.eu/mediasffichiers/policies_and_practices for_a_
safer_more_responsibl.pdf

3. Gilbar, P. The role of the pharmacist in palliative care:
results of a survey conducted in Australia and Canada/ P.
Gilbar, K. Stefaniuk // Journal of Palliative Care. — 2002. —
N218 (4). - P.287-292.

4. Hussainy, S.Y. Box M., Scholes S. Piloting the role of a
pharmacistin a community palliative care multidisciplinary
team: an Australian experience/ S.Y. Hussainy, M. Box, S.
Scholes// BMC Palliative Care. — [3/1eKTpoHHbI pecypc]
Pesxum  poctyna:  bmcpalliatcare.biomedcentral.com/
articles/10.1186/1472-684X-10-16

5. Swetenham, K. Clinical networks influencing policy
and practice: the establishment of advanced practice
pharmacist roles for specialist palliative care services in
South Australia/ K. Swetenham, D. Rowett, D. Stephenson
/| Australian Health Review. — 2014. — N238. — P. 238-241.

6. Ise, Y. The activity of palliative care team pharmacists
in designated cancer hospitals: a nationwide survey in
Japan/Y. Ise, T. Morita, S. Katayama // Journal of Pain and
Symptom Management. —2014. — N247(3). - P. 588-593.

7. Pawtowska, I. The role of a pharmacist in a hospice:
a nationwide survey among hospice directors,
pharmacists and physicians/ Pawtowska 1., Pawtowski,
L. Lichodziejewska-Niermierko M./[European Journal of
Hospital Pharmacy. - 2016. — N2 23. - P. 106-112.

8. Norrstrom, B. Introduction of pharmaceutical expertise
in a palliative care team in Sweden/ B. Norrstrom, 1.B.
Cannerfelt, H. Frid // Pharm World Sci. - 2010. — N232. —
P.829-834.

9. Austwick, E. Role of the palliative care pharmacist:
an example from North Derbyshire, UK/ E. Austwick,
D. Brooks // Progress in Palliative Care. - 2004. — N212
(1). - P. 2-5.

10. McCrate-Protus B. Clinical pharmacists’ partnership
with hospices drives an evolution of PBM ervices/
B. McCrate-Protus, J. Kimbrel, J. Gonzalez// Formulary. —
2012. — N247. - P. 428-432.

1. Hill, R. Clinical pharmacy services in a home-based
palliative care program / R. Hill // Am J Health-Syst Pharm.
-2007. - N264. - P. 806-810.

12. Dispennette, R. Activities of palliative care and pain
management clinical pharmacists/ R. Dispennette,

L. Hall, D. Elliott // Am J Health-Syst Pharm. - 2015. - N272. -
P. 999-1000.

13. Kymmnposa, 3.B. CoBpemeHHas cuTyauus B cdpepe 06-
pa30oBaHu1A Mo naiIMaTBHOM neguatpum [ 3.B. Kymupo-
Ba, /1.9 FpuropbaHL, /| *KypHan «ManimMatveHas MeamLm-
Ha 1 peabuamntaupa». — N22. - 2017. — C. 16-21.

14. Herndon, C.M. ASHP Guidelines on the pharmacist’s
role in palliative and hospice care / C.M. Herndon, D. Nee,
R.S. Atayee /[ Am J Health-Syst Pharm. — 2016. — N¢73. —
P.1351-1367.

15. HapkeBuy, WM.A. Cuctema ¢apmarkoHas3opa:
MeXAYHapOAHbIM OMbIT M nepcrekTuBbl B Poccun [
MU.A. Hapkesuy, O.A. HemAaTbix, E.B. Kyaabipkaesa,
B.E. WymnaaHcKas, 4.4. Crykaesa [/ Papmauua. — 2016.
- N¢7,T.65.-C.3-7.

16. HapreBwy, W.A. PapmaueBTnyeckad paspabot-
Ka /IeKapCTBEHHbIX MpernapaToB A/A NeaAVaTpUHeCKoN
MpaKkTvku:  GyHAAMEHTA/IbHbIE OCHOBbI M CrieLmduyie-
ckue ocobeHHoctn [ WM.A. HapkeBwd, O/, HemATblX,
W.W. BacakvHa, A./. CuyKaesa [/ Pa3paboTka 1 peructpauys
/IEKAPCTBEHHbIX CPeACTB. —2016.—N°3 (16). — C. 194-201.

17. McNulty, J. P. Compounded Drugs of Value in
Outpatient Hospice and Palliative Care Practice/
J. P. McNulty, G. Muller// [31eKTpoHHbIi pecypc] Pexkum
Aoctyna: https://www.ijpc.com/Abstracts/Abstract.
cfm?ABS=3814

18. Peralta A. Jr Principles of Pediatric Palliative Care and
Pain Control / Peralta A.// [971eKTpoHHbIi pecypc] Peskmm
Aoctyna: https://www.ijpc.com/Abstracts/Abstract.
cfm?ABS=2508

19. Bash, R. When Traditional Medicine Fails / R. Bash//
[3nekTpoHHbIi pecypc] Pesxkum goctyna: https:/fwww.
ijpc.com/Abstracts/Abstract.cfm?ABS=3066

20. Williams, L. Hospice and Compounding Pharmacy:
Once Inseperable/ Williams L./ [31eKTpoHHbIi pecypc]
Pexkum  goctyna:  https://www.ijpc.com/Abstracts/
Abstract.cfm?ABS=2703

21. KapabuHuea, H.O. CocToAHWe 3KCTeMrnopa/ibHOM
peuenTypbl B anTekax HoBocnbupcka [ H.O. Kapabun-
ueBa, M.A. [xynapoBa, T.A. /lebegesa. [/ Journal of
Siberian Medical Sciences. - 2012. — N24. URL: https://
cyberleninka.ru/article/n/sostoyanie-ekstemporalnoy-
retseptury-v-aptekah-novosibirska (gata o6patueHus:
18.08.2019).

22. Mopos, T./l. llpo6sembl nekapcTBeHHOro obecre-
YeHUA /1e4eBHO-MPOPUIAKTUHECKMX — YYpeXxaeHnid B
CBA3M C COKpalleHMeM BHYTPMAMNTEYHOrO W3roTOB-
/IeHUA /leKapCTBeHHbIX mpenapaTtos | T./I. Mopos,
O.A PoikoBa. [| Pemeaunym. — 2015. — N21-2. [S/1eKTpoH-
HbIt pecypc] Peskum goctyna: https://cyberleninka.ru/
article/n/problemy-lekarstvennogo-obespecheniya-
lechebno-profilakticheskih-uchrezhdeniy-v-svyazi-s-
sokrascheniem-vnutriaptechnogo.



UHPopmauusa 06 aBTopax

Uropp AHaTonbeBuuy HapkeBuu — [-p dapMALEBT. HayK, Npodpeccop, PEeKTop,
CarkT-TeTepbyprckmin rocyaapCTBEHHbIN XMMUKO-OAPMALEBTUYECKMIA YHUBEPCUTET
MUHMCTEPCTBA 30PABOOXPAHeHMs Poccuinckon Pepepaunn, CankT-TeTepbypr,
Poccus; e-mail: igor.narkevich@pharminnotech.com

OkcaHa [AmutpueBHa Hematbix — g-p ©GapMaALeBT. HAyk, npodeccop
Kadenpbl  ynNpaoBAeHWd UM 9KOHOMUKM  dapmauunu,  CankT-lleTepbyprcknm
roCyoOpPCTBEHHbIN XMMUKO-DAPMALEBTUYECK N YHVBEpCUTET MuHMCcTepCcTBA
3000BOOXPAHEHUY Poccuinckon depepanmu, CaHnkT-lNeTepbypr, Poccug;
e-mail: oksana.nemyatyh@pharminnotech.com

Hapbs MuxainosHa MepBegeBa — OCCUCTEHT kadenpbl YNPABAEHNS M SKOHOMUKM
dapmaunm, CaHkT-leTepbyprckni rocyadpCTBEHHbIM XUMNUKO-GAPMALEBTUYECKMIA
yHuBepcuTteT  MWHUCTEPCTBA  34PABOOXPAHeHUd  Poccumckon — depepaumu,
CankT-leTepbdypr, Poccud; e-mail: darya.medvedeva@pharminnotech.com

Author information

Igor A. Narkevich — Doctor of Pharmaceutical Sciences, Professor, rector, Saint-Pe-
tersburg State Chemical Pharmaceutical University, Saint-Petersburg, Russia; e-mail:
igor.narkevich@pharminnotech.com

Oksana D. Nemyatykh - Doctor of Pharmaceutical Scienc-
es, Professor, Department of Management and Economics of Pharmacy,
Saint-Petersburg State Chemical Pharmaceutical University, Saint-Petersburg, Russia;
e-mail: Oksana.nemyatyh@pharminnotech.com

Daria M. Medvedeva — Assistant, Department of Management and Econom-
ics of Pharmacy, Saint-Petersburg State Chemical Pharmaceutical University,
Saint-Petersburg, Russia; e-mail: darya.medvedeva@pharminnotech.com

IOnsa 3ameTok
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Anoneuus: oT KIIMHUKU K BOKJIMHUKE U O6PATHO
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PE3IOME

OT pa3HbIX GOPM NOTEPM BOSIOC HO HAWEeN nAaHeTe CcTpandoT B8 cpegHeMm 60-70% MyxunH
1 25-40% XEHLMH. ECnu 06paTuThCs K CTATUCTUYECKMM OAHHBIM BO3, TO MOXHO YBMAETb, UTO OKOMO
75% POCCUSH B TOM UM MHOWM CTEMeHM NOABEPXEHbI OGSbICEHMIO.

BonocaHom Gponnmkyn — npuaaTok Koxu, CBOEOBPRA3HbIN MUHM-OPICH, KOTORLIM LKAMYECKM M3Me~
HAETCH B TEUEHME BCel XM3HW Yenoseka. [eprnodsl pereHepaumnm U 6bICTPOro pocTa (aHareH) ye-
PeOyloTCs C NePUOOAMN UHBOMIOLMM (KaTareH) 1 nokos (Tenoren). Kak npaBmnio, BONOCHH HAYNHAKOT
BbINOAATb, KOMAC HOPYLLOETCS COOTHOLWEHWE MEXAY YMCIIOM BOTOCAHbBIX GONNNKYNOB, HOXOOALLMXCS
B PA3HbBIX GA30X PA3BUTIS.

BO3HWKHOBEHME anoneumn CBA3GHO C BAMSHMEM PA3HOPOAHbBIX 3TUONOTMYECKMX GOKTOPOB, B
OQnbHenWeM onpefenstolx NatoreHes 3060/EBAHNSI U KIIMHUYECKYIO KOPTUHY. JleueHne ano-
neummn TpedyeT NPUMEHEHWT NEPCOHANMINPOBAHHOIO NOAXOAA K KOXAOMY NauueHTy. Ang Tepa-
NV PA3PABOTAHBI KOK NEKAPCTBEHHbBIE, TOK M KOCMETUYECKME KOMMO3NLMM, BbIMYCKAEMbIE B PA3HbBIX
NEeKAPCTBEHHbBIX GOPMAX. [1pK 9TOM COXPAHAETCS HEOBXOOAMMOCTb B MOMCKE HOBbIX OKTMBHbBIX GApP—
MAUEBTMYECKMX CYOCTOHUMI 1 PA3PABOTKE MPENAPATOB HA MX ocHoBe. OOHOKO ON9 TOro Ytoosl
PA3PABATHIBATE 3QPEKTHBHBIE CLEACTBA TEPAMUM, CHAYANA HOAO AETANBHO BOCCO3AATh NATOreHe3
anoneuUmmn Ha XMBOTHbBIX MOAeNsaX. TOrad akCTPANONALMS PEIYNETATO YENOBEK — XMBOTHOE — Yeno-
BEK ByOeT TOUHOM N 6eCnPOBAEMHOM, O MOUCK HOBbIX CPEACTB — YCMELUHbIM.

KJTIOYEBDIE CJIOBA

BonesHn Bonoc, anoneuud, JOKIMHUYECKME Mogeni.

Alopecia: from clinic to preclinic and back

D. Yu. Ivkin', UV. Nogaeva', EV. Flisyuk', M.V. Pisetskaya', Yu. G. Shtyrlin®

'Saint Petersburg State Chemical Pharmaceutical University (SPCPU), St. Petersburg, Russia

% Federal State Autonomous Educational Institution of Higher Professional Education Kazan
(Volga Federal University), Kazan, Russian Federation

ABSTRACT

On average, 60-70% of men and 25-40% of women suffer from various forms of hair loss on our
planet. If we turn to WHO statistics, we can see that about 75% of Russians are more or less susceptible
to baldness. The hair follicle is an appendage of the skin, a kind of mini-organ that cyclically changes
throughout a person’s life. Periods of regeneration and rapid growth (anagen) alternate with periods
of involution (catagen) and dormancy (telogen). As a rule, hair begins to fall out when the correlation
between the number of hair follicles in different phases of development is violated. The occurrence of
alopeciais associated with the influence of heterogeneous etiological factors, which further determine
the pathogenesis of the disease and the clinical picture. The treatment of alopecia requires the use of
a personalized approach to each patient. Both medicinal and cosmetic compositions are available
for therapy in different dosage forms. At the same time, there remains a need for the search for new
active pharmaceutical substances and the development of drugs based on them. However, in order
to develop effective therapies, we need to reconstruct in detail the pathogenesis of alopecia on
animal models. Then the extrapolation of the result human-animal-human will be accurate and
problem-free, and the search for new means — successful.

KEYWORDS
Hair diseases, alopecia, preclinical models.



BeepeHue

lMoBbILLEHHOE BbiMageHMe BO/IOC B HACTOALLEe Bpems
AB/IAETCA aKTya/IbHOW Npo6/1emMoM, Bbi3bIBaOLLLEN Y Ma-
LIMEeHTA KaK 3CTETUYECKUIA, TaK U MCUXO/I0rMYECKUIA ANC-
KOMOpT. ECM 06paTUThbCA K CTaTUCTUHECKMM /iaHHBIM
BO3, TO MOXHO YBUAETb, YTO OKO/IO 75% POCCUAH B TOM
WM MHOM CTemeHu CTpagatoT ob/ibiceHuem [1], npudiem
C BO3pPacTOM KO/IMYECTBO MaLMEeHTOB pacTeT. TaK, B 30
/1eT CMMMTOMbI 3a00/1€BaHMA HAbMOAAIOTCA Y KaXA0ro
TpeTbero, B 50 /€T — Y KaXK40ro BTOPOro, a B 80 /ieT —
yKe y YeTblpex M3 MATU My4uH. COr/lacHO MUPOBOWA
CTaTUCTUKE, CPEeAM KEHLLMH a/loneLmna BCTpeyaeTca y
20-40%[2].

BbinageHne Bo/10C — 3TO My/IbTU(AKTOPHaA MaTo/10r1e, B OC-
HOBE Pa3BUTUA KOTOPOW /IeXKaT pasHble NaToreHeTuIeckmne
MexaHu3Mbl. BBuay 3TOro, TepanmA a/soreLmm BK/HaeT
KOMIVIEKCHbIM MOAXOA, K AMArHOCTMKE, MOCTAHOBKE AMarHo-
33, BbIGOPY /1eKapCTBEHHbIX M KOCMETUHECKMX CPe/ACTB.

AHaToMus Bonoca

AHaTOMUHECKM BO/IOC [,€/IMTCA HA CTEPIKEHb U KOPEeHb.
CTepsKkeHb — 3TO BUAMMAA YacTb BO/IOCA, BbICTYMAtOLLAs
Hag, MOBEPXHOCTLIO KOXM. KopeHb Bo/0Ca pacno/iaraer-
CA B /lePME U OKPY)KeH KOPHEBbIM B/ara/mLL,Eem, BMecTe
C KOTOPbIM OH COCTaB/IACT BO/IOCAHOM po/vmkyn (BD) [3].

CTepskeHb B MOMepeyHOM paspese COCTOUT U3 BHY-
TPEHHEro MO3rOBOrO BELLECTBA, CPEAHEr0 KOPKOBO-
ro BeLLecTBa M HapPYKHOrO C/10f — KyTHKy/Ibl. Mo3ro-
BOe BelecTBO (CepALeBMHa) MpeACTaB/IeHO He A0

Aramomuueckoe

empoerue fonoca

7. snudepmuc
2. depma
3. NOOKOXHAS Xupobas Knemeamka
4. bonocsHas aykobuya
5. fonocsHod cocokek
6. kopens bonoca

7. cmepxens fonoca

KOHL,@ KEPaTUHMU3MPOBaHHBIMM K1eTKamMu. OHO UmeeT
MHOTO MyCTOT, YTO, BEPOATHO, AB/AETCA BO/OLMOH-
HbIM «TIEPEXKUTKOM» C TeX BPEeMeH, Koraa Tpe6osa-
Nack 60/bLIAA Tenao3awmTa [4].

KOpKOBbIM /101, OTBEYAIOLLMIA 33 MPOYHOCTb, LIBET,
3/13CTUYHOCTb, 06Pa30BaH OPOroBEBLUMMM KAETKaMM1 U
COCTaB/IAET OKO/10 90% OT 0bLLLe Maccbl Bo/oca. Haty-
Pa/ibHbIi LBET BO/IOC 3aBUCKT OT COOTHOLLEHWUA KOMIO-
HEHTOB eCTeCTBEHHOrO MUrMeHTa BO/I0C — Me/laHUHa,
$OpPMbI MUFMEHTHBIX FPaHy/l U UX pacnpegeneHnsa B
CTPYKType Booca [5]. Camu rpaHy/ibl MenaHuHa obpa-
3YIOTCA CpeAn KePaTUHOBbLIX BO/IOKOH U GUKCUPYOTCA
Ha HUX C NTOMOLLbKO NNNAOB. MenaHuH HepacTBOpUM
B BO/€, HO A0CTaTO4HO XOPOLLO pacTBOPAETCA B Liie-
JIOYHOM W/IM KOHLLEHTPUPOBAHHOM KUC/I0THOM cpege.
OKpaluMBaHWe BO/IOC CTOMKUMM Kpackamy OCHOBAHO
Ha MPOHWMKHOBEHWM KPacuUTe Il B KOPKOBbIN C/10M U ero
CMeLLUeHWUM C NPUPOAHBIMM MUTrMEHTaMM.

KyTrKy/a 3almiiaeT KOPKOBble BO/IOKHA U YAepXu-
BaeT ux BmecTe. baarogapa AMnugHom npocaoike u
Ha/MuMIO ANCY/IbOUAHBIX CBA3EM YELLYMKM KYTUKY/bl
M/I0THO MpU/EratoT Apyr K Apyry. Kpaa vewyek KyTu-
KY/Ibl Ha TO/IbKO 4TO CHOPMMPOBABLLENCA 4acTU BO-
/10ca — rN1afKne n HemoBpeXxaeHHble. Tak Kak BCe OHU
pacrno/aratoTCs B O4HOM MI0CKOCTH, /Iy4 CBETa, Naga-
IOLLMIA Ha 34,0POBbIVi BOAIOC, PABHOMEPHO OTpaKaeTcs
OT ero NoBepxHOCTH, TO €CTb BO/IOC «B1ecTUT» [4].

BbIfiCHEHO, YTO XMMMWYeCKaA 3aBUBKA, CO/IHEYHOE 13-
/lydeHne U pagmagma MmoryTt npuBect K CU/1IbHbIM U3-

&) cepdupBuria
J) KOP 2 \1 andporenolee
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Pucynox 1. Anatomudeckoe crpoenne Bonoca. Pasbl pocra
Figure 1 Anatomical structure of the hair. Growth phases
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OAPMALIEBTUYECKWUE HAYKH

MEHEHUAM /IMNUAHOIo COCTaBa BO/0C, K UCTOHYEHUIO
TEKCTYpbl, yTpaTe 3/1aCTUYHOCTU U YBE/IUYEHUO UX
NOpUCTOCTHU. Ocobo onacHo nepecylimBaHne KOXU
r0/10Bbl U HapyLUeHWEe NMUTaHUA BO/IOCAHbIX C])OI]/IVIKy/I,
MOCKO/IbKY 3TO NPUBOAMUT K BbINageHUIO BO/10C.

dusumonorusa sonoca

BosocaHol ¢onankys, a, cregoBaTebHO, U BOAOC, B
CBOeM pa3BUTUM MpeTepreBaloT HECKO/IbKO CTaami

(puc.1).

BHe 3aBMCMMOCTM OT Mosa M BO3pacTa NPOUCXOAUT
BO/IHOOOpa3HaA 3ameHa CTapblX BO/OC Ha HOBbIE.
Kaxablii BONOCAHOM GO//IMKYA B TEYEHUE KU3HM NPO-
XOAWT 10-30 LMK/AOB [6]. PU3MO/MOrMHECKUIt «Mexa-
HM3M» CMeHbI BO/IOC Y Y€/10BEKa OMMCaH elle B 1959
roay B MmoHorpadwuu E.C. 3a/kuHaa. ABTOp noApobHO
1306pasu/ NpogBUNKEHUE U OTAE/IEHME /IYKOBULbI BO-
/10Ca OT COCOYKA M YKOPO4eHMe BHYTPEHHEero KopHe-
BOro B/aranmwa [7].

B HacTosALLee Bpems M3BECTHO, YTO POCT BO/IOC LIUK/U-
YeH. B xoge ero nocseg0BaTe/IbHO CMEHAIOTCA C/ieay-
toLe dasbl: aHareH, KaTareH U Te/IoreH.

AHareH - 370 $asa pocTa 1 NpoAYyLMPOBAHUA BO/OCA,
COMPOBOXAAMOLLAACA AKTUBHbIM /€/1€HUEM K/IeTOK
MaTpuKca. Bo BpemA Hee NpoUCXOoaUT OKpacKa Kepa-
TUHOBOW MacCbl M@/1IaHUHOM. TOT NepUOA, A/IMTCA OT
ABYX A0 MATU /1€T, U €r0 NPOAO/IKUTE/IbHOCTb OMnpe/e-
NAET MaKCUMa/IbHYHO A/IMHY BO/IOCA.

Anoneuus

KatareH (¢dasa gerpagauun $oaaukyaa) — 3To ne-
pexoaHblit nmepuog OT CTaguM aKTUBHOIO pocCTa K
CTaguu NokoA. Bo Bpems Hero Bo/10CAHaA 1IyKOBUL,A
OTAe/1AeTCA OT BO/IOCAHOMO COCOYKa, NpeBpallyaeT-
CA B TaK Ha3blBaeMyto «BO/IOCAHYHO K0/10y». Cieso-
BaTe/IbHO, MMTaHWE HapyLlaeTcA, pOCT BO/I0CA OCTa-
HaB/MBaeTcA. Pasa NPoOAO/MKAETCA OT YeTblpex A0
LLeCTU Hege/lb.

TenoreH (¢pasa oTapIxa) — NEPUOA, A/MTE/ILHOCTBIO OT
ABYX £,0 YeTbipex MeCALEeB, KOrAa BO/OC OTAe/AeT-
CA OT KOPHS U MEA/IEHHO ABUraeTcs K NMOBEPXHOCTU
KOXU. Hab/togaetcas BOCCTAHOB/EHME CBA3U BO/IO-
CAHOW /TyKOBMLbI U BO/IOCAHOTO COCOYKA, MOC/IE HYero
YKM3HEHHBIN LK/ BO/IOCA BHOBb MepexoauT B ¢dasy
pocra[8].

O6bI4HO Y 34,0POBbIX /t0Ael NPUMepHO 80-90% BO/OC
Haxo4ATCcA B CTagUU aHareHa. B CTagun KaTareHa —
1-2%. B cTaguu TenoreHa — oko/o 10-15% [5]. Apyrve
ABTOPbI CHUTAKOT, YTO B HOpME KO/IM4eCTBO BO/10CA-
HbIX (O//IMKY/NI0B, HaxoAALWMXCcA B (ase Te/oreHa,
cocTaB/iAieT 0Ko/10 6-7% [9].

MccneaoBaHusa MoKasbiBAlOT, YTO O6W/AbHOMY BbiMa-
/LeHUIO BO/IOC COOTBETCTBYET YMEHbLLIEHWE MPOLIEHTa
BO/IOC, HAXOAALLMXCA B aHareHe, U yBe/mieHne npo-
LIeHTa BO/IOC, HAXOAALMXCA B da3e TesoreHa [10].

OTHOCUTE/IBHO HEeAABHO B HAYYHOW /MTepaTtype mno-

ABW/IUCb YNOMUHAHUA O CTaguu 3K3oreHa (nepuoga
AKTUBHOTO YAa/1eHUA CTEPXKHA BO/I0CA U3 BO/IOCAHOrO
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donnmKyna), a Takxke 0 dase KeHoreHa, KOTopas Xa-
paKTepu3yeT 4/IMTe/IbHbliA NeprUog, Noc/e BbiNageHuaA
BO/10Ca, BO BPeMA KOTOPOro BO/IOCAHOW (OANMKY/
OCTaeTCA B IATEHTHOM COCTOAHMM [11].

Anoneuus

MaTo/1I0rM4eckoe BbiNageHWe BO/OC HA BO/IOCUCTOM
4acTV ro/I0Bbl U /ML (PeXKe — Ha TY/I0BMULLLE U KOHEY-
HOCTAX) MO/YYU/IO Ha3BaHue asoneuus (06/biceHue,
ot /1at. Alopecia — 06/biceHue, N1elmBoCTb). Mog06-
Has CUTyaLs BO3HUKAET B pe3y/ibTaTe MoBpexKAeHUs
BO/I0CAHBIX GpOAMKY/108B [12].

B 3aBMCMMOCTM OT TOro, BOB/IEYEHA /M B MATO/IOTUYe-
CKMM MPOLLeCcC KOXa, pas/InyatoT HepybL0Bble a/s10MeLmy,
pasBuBatoLLMECH BUIEACTBUE HApyLLEeHWA Gpu3no/iornye-
CKMX a3 pocTa BO/10Ca Moy, BO34,eMCTBUEM BHYTPEHHMX
WM BHELHUX HebiaronpuATHbIX GaKTOpoB, U pyoLo-
Bble, 0DOyC/10B/IeHHbIe paspylueHnem BP BcreactBue
BOCTa/ieHUs, aTpOdUM KOXKU UK pybLieBaHuA.

STHonorndeckme GakTopbl, NPUBOAALLME K Bbinage-
HWIO BO/10C, MOTYT ObITb CaMbiMU Pa3HOOOpPA3HbIMU.
K HMM MOXKHO OTHeCTu:

— HegoCTaTOYHOE a/NMMeHTapHOe MOCTYN/eHne Ma-
KPO- U MUKPOHYTPUEHTOB;

— 3MOUMOHa/IbHOE U CI)MBVI‘-IECKOG nepeHanpAxeHue;

— MaTo/IOrUI0 SHAOKPWUHHOW CUCTEMbl, OPraHOB »e-
Ny ;04HO-KMLIEYHOrO TPaKTa, OCTPble U XPOHMYeCKHue
MH}EKLMOHHbIe 3a60/1eBaHNA;

— NPUEM NE€KAPCTBEHHbIX MPenapaTos;

— NOC/NePOAOBbIA NeprUos U OTMEHY FOPMOHa/IbHbIX
KOHTpaL,enT1BOB;

— YXyALLIEHMe SKO/I0rMYeCcKoi 06CTaHoBKM U apyrme [13].

MpU MOCTAaHOBKE AMArHosa CTOWUT MPUAEPKMBATLCA
orpegeneHHoro anroputma (puc. 2). B nepsyto oue-
peapb, BPaAY-TPUXO/IOr M3yvyaeT aHaMmHe3 TMauMeHTa,
£e/13aeT BbIBOAb! O HA/IMYUU UM OTCYTCTBUM PYOLIOBBIX
M3MEHEHMIM Ha BO/IOCMCTOM 4acTu ronoBbl. OT 3TOro
3Tana 3aBUCAT AaZibHellme AeicTBuA. B crydae Ha-
/M4KA pyOLOBbIX M3MEHEHWI HEOHXOANMO BbIACHUT,
ecTb /M TUCTO/IOTMYECKMe U3MeHeHuA. Pesy/btaT
BMOoNCKHM NO3BO/UT NPEANO/IOKNUTL ANArHo3. Eciu ke
pybLOBble M3MEHEeHWMA OTCYTCTBYIOT, AMArHOCTUKA
nogpasymeBaeT KOMI/IEKCHbIM aHaziu3, Mo3BO/IA-
LMt 60/1ee TOYHO onpeAe/IMTb 3TUO/IOTUIO MOBBILLIEH-
HOrO BbIMageHWsA BO/OC.

Bosocbl 06pasHO MMeHyT «HapomeTpom 340po-
BbA». Kak npaBw/i10, BEPHO MOCTaB/IEHHbIM AMArHO3
Aepmartosioryeckoro  3aboseBaHuA  nomoraet
CBOEBpPEMEHHO 06paTUTb BHMMaHWE Ha BHYTPEHHMWe
npo6sembl opraHusma [14]. [lanee npeacTaBafeTcA
LienecoobpasHbiM MogpobHee paccMOTPETb K/acch-
dMKaLMIO a/10MeLMM U XapaKTepHble MaTo3TUo/1ornye-
CKMe 0COBEHHOCTH /1A KaxKAOro ee B1aa.

Knaccudukauua anoneumm

MepBuyHble pyBLIOBbIE an0MeLum — 3TO 60/1bLUas Fpy-
na 3a60/1€BaHUi, MPY KOTOPbIX MPOUCXOAMT MOCTOSAH-
HOe paspyLueHue BO/I0CAHOTO $o/mnKy/a. CornacHo
NOC/IEAHNM A@HHBIM HaYHHbIX UCC/1E4,0BaHMIM, TPpo6/ie-
Ma SIB/IAIETCA pe3y/IbTaTOM HeoBpaTUMbIX MOBpexae-
HUIA CTBO/IOBBIX K/IETOK, KOTOPblE HaXoAATCs B 06/1a-
CTW /IyKOBMLbI BO/IOCA B MECTE MPUKPEN/IEHUS MbILLILbI
K Hapy*KHOMY KOpHEBOMY B/aranmiy [15].

PybuoBasa anoneuusa pasBuBaeTCA MpU PU3NHECKMX
nospeKaeHusx (0XKoru, sy4eBble AepMaTHTbl), rpub-
KOBbIX U GaKTepuasbHbIX MHPeKUMAx. Kpome Toro,
OHa MOXXeT OblTb CUMMTOMOM TaKUX A,€PMaTO30B, KaK
AVCKOMAHAA KpacHas BO/MaHKa, Lichenplanopilaris
(dONMKYNAPHBIA BapuMaHT KpPacHOro M/10CKOro /n-
was), abcueAMpyoLWMi NoagpbIBaOLLMA GOAMKYAUT
1 nepudomkymt Fropdmanta [16].

OgHaKo MO CTaTUCTHKE HAMHOTO Yallie BCTpeyaeTcA
Hepy6bLOBas a/soneuus, Kaxaasn pasHOBUAHOCTb KO-
TOPOW MMeeT CBOK 3TWUO/IOTUIO U MaToreHes3 passu-
TUA. Bblge/AT HECKO/IbKO BapUaHTOB Hepy6LoBOI
anoneuuu:

e rHesgHas anoneuua (FA, ee Tak:Ke HasblBAOT
04aroBoit) 06yC/10B/1€Ha ayTOMMMYHHbIMM MPOLLeCCca-
MU B BO/IOCAHBIX /IYKOBULAX;

o andoysHan (Tes0reHoBas) asoneLus XxapaKTe-
pu3yeTca BO3pacTaHWeM NMpOLEHTHOrO COOTHOLLIEHUA
BO/10C B hase MoKos;

e aHgporeHeTuueckas anoneuus (ArA), nim ob-
/IbICEHME MO MYXCKOMY THMy, BbI3BaHHAs MOBbILLIEH-
HbIM COAEPKAHMEM TECTOCTEPOHA W/IM CXOAHBIX C HUM
aHAPOreHHbIX FOPMOHOB B METab0/IMYeCKOM cucTeme.

A Hanbosiee 4acTO npeaLIecTBYIOT reHeTuyecKas
NpeApacno/ioKeHHOCTb, aToMuA, opraHocneundu-
Yeckne ayTOMMMYHHble peakLuu, 3MOLMOHA/IbHble
cTpecchbl, ovaroBas UHbeKuusA. B natoreHese 3abose-
BaHMA BaXXHYI PO/ib UrPAtOT NaTO/I0MMYeCcKme mn3me-
HEeHUA HEPBHOW CUCTEMbI, ANCPYHKLMM SHAOKPUHHDBIX
Xe/es, HapyLUeHMA CUCTeMbl reMOocCTasa U peo/iormye-
CKMX CBOMCTB KpoBU. Ipu A HapyluaeTca gMHamuKa
LMK/Aa pocTa Bo/0ca. HacTb BONIOCAHbBIX GONNKY/I0B
npexaespeMeHHo BCTynaeT B ¢asy TesoreHa. Y na-
LIMEHTOB OOHAPYKMBAIOT yBE/MYEHHOE KO/IMYeCTBO
aHTUTe/, cneumMPuUIecKmnx K aHTUreHam BO/IOC, yBe/n-
YeHMe KO/M4ecTBa MUrMEHTUPOBAHHbIX BO/0CAHbIX
$ONNMKYN0B, MOAB/EHWME AHTUrEHMPEe3eHTUPYIOLLMX
K/1I€TOK /laHrepraHca BHyTPU U OKO/10 /ZIyKOBMULIbI, YTO
AB/IAETCA NPAMbIM NOATBEPXKAEHMEM CYLLLECTBOBAHUA
ayToMmMmyHHoro otseTa [17].

Anddy3Haa anoneuma BCTpedvaeTcA y 30-40%
Ntogei B Bo3pacte Ao 50 et [18]. Mpu Tesnore-
HOoBOM dopme anoneunn no4vtn 80% BONOCAHLIX
$ONAMKYN0B AOCPOYHO NepexoaAaT B a3y NOKOA.
Mpouecc aKTMBHOrO BOCMPOM3BEAEHUA BO/OC
npekpauwaerca. M3meHeHne COOTHOLIEHMA Teno-
reHOBbIX M aHareHOBbIX BO/IOC BbI3BAHO Hapyule-
HMEM MpoueccoB aeseHna u aundpdepeHymauymm
KepaTMHOLMTOB, M3MeHeHneM MeTabo/M4ecKnx
npoLeccoB, HaXOAALMXCA B POCTKOBOW 30He BO-
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NOCAHOM NiyKOBULUbI [19]. HeHLLMHbI MoABEpKEHbI
AaHHOMY 3a60/1eBaHMI0 60/1bLIE, YHEM MYKUMHbI.

Hanbonee pacnpoctpaHeHHolt AeaseTcA ATA. Elle B
40-x rogax XX Beka fOKTOp KehMc MamMuibTOH nu-
Casl, 4TO MPUYMHOM 0B/IbICEHUA MOXKET BbITb M3OLITOK
MYKCKMX MO/IOBbIX FOPMOHOB B COYETaHWUU C reHeTH-
YECKOW MpesApacrno/ioKeHHOCTbo [18]. TepMuH «aH-
AporeHeTnyeckaa a/zorneuusa» B COBPEMEHHOM ero
roHMMaHun 6bla1 Briepsble BBegeH HopmaHom Opah-
Tpeixom B 1988 rogy [20].

CorzacHO MMeLWMMCA MPeACTaB/eHUAM, AaHHbIN
£epmaTos npegacTas/saeT coboi 3aboseBaHme, xapak-
Tepusytolleeca Y MYXKYMH Ha/MyMem o4aros 06/bl-
CeHUA B /I06HOW U TeMeHHOM 06/1acTAX, @ Y *KeHLLMH
— paspeskeHnem Bo/I0C Tam xe. AlA cBA3aHa C reHe-
TU4eCKM 06yC/10B/IeHHbIM HapyLleHeM meTabomsma
QHAPOreHOB B KOXKe BO/IOCUCTOM HacTu ro/1oBbI [21].

MaTtoreHes AlA BK/toYaeT B cebA MUHMATIOPU3ALIMIO
BO/IOCAHBIX (PO/NMNKY/I0B, YTO 0DYC/I0B/IEHO BO3/ei-
CTBMEM aHAPOreHOB U Hac/1eACTBEHHbIMU TeHAeHLMA-
mu [22]. ATA npeacTtaB/isieT co6oi BbinageHye BosoC,
BbI3BaHHOE O/HOM U3 C/1IeAYHOLLMX MPUYMH:

1. U3ObITOYHOE COAEpKaHMe MYKCKOro Mo/10Boro
ropmoHa gurugpotecroctepona (ArT);

2. MOBbILIEHHAA YyBCTBUTE/IbHOCTb BO/IOCAHBIX
donnunrynos Kk ArT,;

3. MOBbILLEHHAA aKTUBHOCTb pepmeHTa 5-a/bda-pe-
AYKTa3bl, KOTOPas NpeBpaLLaeT TecTocTepoH B AT [18].

YBe/iMyeHue /I0Ka/ibHOM KoHueHTpauuu AT npuso-
ANT K MPOrpeccmpytoLLleMy COKpalleHMto aHareHa 3a
cyeT 6o/1ee AnMTe/IbHOM dasbl Te/oreHa U ConpoBoO-
XAaeTca nporpeccupytoLleit MUHUaTiopmsauuein BO.
MununaTiopusauua BP ocylectsafeTca 3a c4eT OT-
HOCUTE/IbHO Pe3KMX COKPALLEHUI KO/IMHECTBA K/1ETOK
/lepMa/IbHOro COCOYKa U AepMa/ibHOM 060/104KK U
COMpOBOXAAETCA COKpaLLeHMeM abCo/IlOTHOro KO/u-
yecTBa B®, ymeHblueHMem nepuoga pocTa, guameTpa
CTep)KHEN, a TaKXKe yBe/IM4eHUeM NpoAO/IKUTE/IbHO-
CTu $asbl KaTareHa.

Y eHLMH B pa3Butum AT'A, Kak npaBu/10, 60/bLuyto
PO/Ib UrpaeT CHUXEHWE aKTUBHOCTM apomaTasbl, KO-
TOpas npeobpasyeT UMPKY/IMPYIOLLMIA B KPOBK TECTO-
CTEepPOH AWYHUKOB B 17-6€Ta-3cTpagunon.

B AoMno/HeHre K aHgpOreH3aBUCUMbIM M3MEHEHUAM,
B natoreHese AlA A0OKa3aHO BOB/e4YeHue (O//NKY-
/IAPHOrO MMKPOBOCTMAa/IeHUA ¢ GOpMUPOBaHNEM Pu-
6po3a, CrpoBOLMPOBAHHOrO MPUCYTCTBYIOLLLEN Oak-
TepuasbHOM G/10pOM, TOKCUHAMU U OKUCANUTE/IbHBIM
ctpeccom [23].

Mopxogbl K Tepanuu

B HacToALLee BpemsA BBUAY LUMPOKOW pacnpoCTpaHeH-
HOCTM a/s10rneLmnm 0coboe MecTo 3aHMMaeT BOMpOC /1e-
4eHuA. OH peLlaeTcs C MOMOLLBIO U /1IEKAPCTBEHHBIX, U
KOCMETUYECKUX CPEACTB.

Cpean NeKapcTB ecTb TO/IbKO /4Ba npenapata, pe-
KOMeHA0BaHHbIX FDA ans nedeHna AFA. 3To nepo-
Pa/ibHbI PUHACTEPUA, A/1A MYXKUYMH U /IeKapCTBEHHbIE
$GOPMbI MMHOKCMAMAA A/1A HAPYXHOMO MPUMEHEHUA
(2% — AR MYKUMH W SKEHLLMH, 5% — TO/IbKO A8 M-
4uH). B 2017 rogy axkcnepTsl EBponeiickoro gepmaro-
norudeckoro dopyma (EDF) onpeaenuau, 4To MeToAb!
/leqeHns MOryT ObITb pacLUMpeHbl 3a CYeT n/iasmoTe-
panuu U HUSKOMHTEHCUBHOM /Ia3epHON Tepanim [24].

CerogHs BpayM B CBOMX PEKOMEHAALUMAX He OrpaHu-
YMBAKOTCA 2-KPaTHbIM, COr/IaCHO MHCTPYKLUK MO Npu-
MEHEHMIO, CYTOYHbIM HaHeCeHMeM MMHOKCUAWAA. B
YacTHOCTH, Mpu TA UCNo/Ib3yloT KOMOMHALMIO TOMKW-
YeCKMX [/IIOKOKOPTUKOCTEPOUAOB U MUHOKCHAWAA,
a npu ATA MUHOKCUAWA 3a4aCTyt0 KOMOWHMPYIOT C
Pa3/IMYHBIMKM MpenapaTaMu aHTUAHAPOTreHHOro Aei-
cTBuMA. Mpn 060MX BMAAX anoneuuii NPUMEHAIOT KOM-
BGUHaLUM MUHOKCUAMAR U PA3/IMYHBIX MENTUAHBIX, BU-
TaMMUHHO-MUHEpPa/IbHbIX KOMI/IEKCOB [25].

/1A Tepanuu Te/N0reHoBOW a/soneuum TPagULMOHHO
UCno/b3ytoT BuTamuHbl rpynn C, B (B1, B2, B6, B12), A,
E, PP, npenapatbl gA1A y/1yHLEHUA MUKPOLMPKY/ALNM,
MUKpO3/ieMeHTbl (Mpenaparsbl Meau, LuHKa, Kenesa)
[19]. UmetoTcA MHOrOUMCAEHHbIE NYBAMKALMK, YKa3bl-
BalOLL|Me Ha BbICOKYIO IPPEKTUBHOCTb /1eHeHun and-
¢dysHol anoneyum GusnMoTepaneBTUHECKUMU MeToa-
MU, NOAPa3yMeBatoLMMM I0Ka/IbHOE BO3/4eMCTBUE Ha
KOy BO/IOCMCTOM 4acTu ro/oBbI [25].

Mpo6/1emolt BbinageHna BONOC 3aHUMAIOTCA He TO/b-
KO /le4ebHble yupexeHuns, papmaleBTUieckme Kom-
NaH1KM, HO M KOCMETUYECKME PUPMbI, MOCTOAHHO BbIMy-
CKasA HOBblE KOCMETUYECKMe CPeACTBa, yAyHLllatoLme
BHELLIHWI BI/ BO/IOC U AatoLLime fieqebHbIn 3ddeKT.

Tak, komnanueit L’Oreal Professionnel (®paHuus) Gbin
CMHTE3UPOBaH aMMHEKCW/1, HAMOMMHAIOLLIMI MO CBOEW
CTPYKTYpe MUHOKCUAUA. DPDEKT aMUHeKCua 3aK/to-
YaeTcA B Npe/Ao0TBPaLLeHnn 3aTBEPAEHNA Ko//1areHa,
13-3a Yero AnameTp GO//MKYA He YMEHbLLIAeTCA, BOC-
CTaHaB/IMBAeTCA LMPKY/ALMUA KPOBU B KOXeE ro/10Bbl,
YTO MPUBOAMT K YMEHbLUEHWIO BbiMageHWA BO/OC.
Dercos Aminexil BbinyckatoT B amnysiax. 3ameg/ieHue
BblIMa/eHWA BO/IOC MPW ero UCno/b3oBaHuM Habtoaa-
eTCsi vepes WwecTb Hegesnb [26].

CpeAn KOCMETUYEeCKMX CPeACTB, MPUMEHAeMbIX A/1A
KOpPPEKLUUM a/s0MeLmy, HeMasaylo A0/ 3aHUMaoT
CpeAcTBa PacTUTE/IbHOTO MPOUCXOXKAEHUA, TpUYeMm
OHU WUCMO/Ib3YIOTCA KaK B MOHOMpenapaTax, Tak v B
KOMOMHaLMAX. ITO 06YC/10B/IEHO TEM, YTO B PacTeHW-
AX COAepHKUTCA BO/IbLIOE KO/IMYECTBO BUOIOTUYECKH
aKTMBHbIX BelwecTB (BAB), KaxA0e 13 KOTOPbIX BHO-
CUT BK/1ag, B OKa3blBaeMblit TepaneBTUHecKuii 3pdeKT.

Ocoboe 3HayeHKe B Tepanuu a/oneLmum uMeeT UCTo/1b-
3yemas /iekapcTBeHHan ¢opma (/19). PaumoHasbHee
MCMo/1Ib30BaTh MECTHOE HaHECeHUe /eHCTBYIOLLUX Be-
LLLeCTB, TaK Kak 3To obecrneunBaeT 60/IbLUYIO KOHLEH-
TPaUMIO CpeAcTBa B o4are MOpasKeHus, yMeHbLuaeT



BEPOATHOCTb BO3HUMKHOBEHWA CMCTEMHbIX MOOOUHBIX
apPpekTOB. BbibOp TOM MMM MHOW /1P onpepenaeTca
K/IMHUYECKON KapTUHOM, 3KOHOMMYECKOM COCTaBAfA-
IOLLEl M HacTO 3aBUCUT OT MPeANOYTEHNI CaMOoro na-
umeHTa. Hanbonee 3pdeKTMBHO UCMO/Ib30BAHUE MeHbI
W/IM CTIMPTOBOTO /I0CbOHA, NMOCKO/IbKY OHU He TpebytoT
CMbIBaHUA, He OCTaB/IAIOT UPHbIX C1e40B, obecrne-
4YMBAIOT TOYHOE A03MpOoBaHMe. HaHeceHne Macku Ha
Mac/1IAHOM OCHOBe WM BTUPaHue amnyn Tpebyert ro-
C/1eAytoLLero CMbIBaHWUA, YTO YC/IOXHAET NMpUMeHe-
Hue. Mpy KOMI/IEKCHOM /Ie4eHUU B KadecTBe /0Mo/-
HUTE/IbHbIX CPeACTB MOXHO MCMO/1b30BaTh LUIAMIYHM 1
6a/1b3aMbl, COAEpIKaLLMe KOMMOHEHTbI, CNOCOBCTBYO-
LMe yAy4LleHnto KpoBocHabxenuna B, obaagatowme
AHTMOKCUAAHTHBIMW, MPOTUBOBOCMA/INTE/IbHBIMM, YB-
/IAXHAOLLMMU CBOMCTBaAMMU.

JloknuHuyeckue Moaenu anoneuum

B HacToAllee BpemMA aKTMBHO COBEPLUEHCTBYIOTCA
y)Ke UMetoLLMecs peLlenTypbl A/ 1e4eHWA a/10MeLnm 1
NPOAO/IKAOTCA MOUCKM HOBBIX CPEACTB U /IeKapCTBEH-
HbIX popm. O4HAKO A7 NMPOBEPKM TepaneBTU4ECKOM
3PPeKTUBHOCTH, M3ydeHnA npodunsa BesonacHoCTU
1 noboYHbIX 3PPEKTOB HEObXOAMMbI MaclLTabHble
AORNMHUYECKMe ucciegoBanus (AN). NaaHupoBaHue
AW HaumHaeTcA ¢ noabopa TecT-cUcTeMbl U MogAe/M
3KCrnepumeHTa. B cayvae ¢ asnoneumei BO3HUKaeT pAg,
npobaem. Bo-nepBbix, CTOUT Y4MTbIBaTb OCOOEHHOCTH
pOCTa BO/IOC Y XKMBOTHBIX U Y Ye/s0BeKa, yMeTb npa-
BW/IbHO MHTEPNpeTUPOBaTh Hab/toAaemble pesy/ibTa-
Tbl. BO-BTOpbIX, 60/1bLLOE pasHoobpasue NpuynH pas-
BUTUA asoneLmm TpebyeT Inbo co3gaHna MHOXKeCTBa
YaCTHbIX AOKAMHUYECKUX Mogenel, mbo 0AHOMU, HO
YHUBEPCa/IbHOM.

B nuTepaType BCTpeyaroTcA paboTbl Ha 3KCNepuMer-
Ta/IbHOW Moge/n Mblwen AnHMM HRS ¢ reHeTuvecku
AEeTEePMUHUPOBAHHLIM Yy FOMO3UrOTHbIX ocobelt 06-
/ibiceHnem. Mbiwm AvHum HRS poxpaatoTca ronbimu,
C yCMKamu, a 3aTeM MOKPbIBaOTCA BO/I0CaMU. B BO3-
pacte AByX-Tpex Hefe/lb Y FOMO3WUIrOTHbIX ocobei
NpoLecc NepBMYHOrO BbI/IMHMBAHWA HA4YMHaeTCA ¢ 06-
pa3oBaHMA 04aroB 06/1bICeHUA Ha KOXe BOKPYr Hoca
1 rnas. B nonytopamecA4HOM BO3pacTe MbllM BHOBb
MOKPbIBAOTCA BO/I0COM, 60/1€€ pegKnm, Yem paHbLLe.
K AByXmecA4YHOMY BO3PacTy OHWM BTOPUYHO TepAoT
LIepCTb, COXPAHAA /MLWb YCUKKU. ToTa/sibHoe 0b/ibice-
HMEe COXPaHAETCA Ha MPOTAXKEHUU BCEN Aa/IbHeNLen

YKM3HM FOMO3UroTHbIX ocobeit HRS. Mcnosb3oBaHue
TaKMUX }KUBOTHbIX NMO3BO/IAET OLEHWUTb BAUAHKE /1eKap-
CTBEHHbIX MPEenapaToB Ha 3aep KKy npouecca Bbina-
Aenua Bonoc [27].

Takve KMBOTHble B HAcToOALLee BpemA TPYAHOAO-
CTynHbl. LleHa ogHOW ocobu B 10-15 pa3 npeBbilaeT
CTOMMOCTb OBbIMHOW /12a60paTOPHONM MbIlK. BBUAY
BPOXAEHHOro UMMyHOAedULMTa MbILM AMHUM HRS
TpebytoT 0COobbIX YC/10BUI CcogepKaHua 1 obpallie-
HUA. Mcno/sb3oBaHWe AaHHOM TecT-cMCTeMbl Orpas-
A,@HHO TO/IbKO B C/1y4ae AOK/IMHUYECKOro Ucc/1ea0Ba-
HUA CPeACTBa //1A /1IeHeHUA MHe3/AHOW aoneLuu.

Ewe B 1982 rogy ncciegoBaHue, ony6/1MKOBaHHOE B
KypHase Anatomical Record u nposegeHHoe cyaeb-
HbIM aHTpornosnorom Muagpegom TpoTTepom, npuse-
/10 K BbIBOAY, YTO OpUTbe He B/AMAET HWU Ha CKOPOCTb
pOCTa, HX Ha LBET, HX Ha CTPYKTYPY, HMU Ha TEKCTYypy
BO/10Ca. HegaBHWe Mccaeq0BaHMA NpUBEAM K aHano-
rMYHbIM BbiBOAaMm [39]. CregoBaTesibHO, Ha 06/1acTy,
NoABepPrHyTOM AENUALMK, MOXKHO AOCTOBEPHO OLie-
HWUTb, KaK TOT Wau nHou /1M BAMAET Ha AMHAMUKY U
XapaKTep pocTa Bo/10C. BBuay aToro Hanbosee 4acto
UCM0/Ib3yeMOM MOAE/Iblo asomneLmm AB/AeTcA bputbe
C AanbHelLlel OLEHKOM COCTOAHMA U MPOLEHTHOro
COOTHOLLEHUA BO/IOCAHBIX GO/I/IMKY/10B, HAXOAALLMX-
€A B pa3Hbix $pasax, a TakKe usmepeHue gnamerpa BO
1 TO/ILLMHbBI CTEPXKHA.

OfHaKO AenuAALMA TaKxkKe He B MO/IHOM Mepe CooT-
BETCTBYeT 3a4a4am nouncka 3p¢peKTMBHOro cpeacTaa
OT 06/1bICEeHUA, MOCKO/IbKY He M03BO/IAET BOCCO34aTb
naTtoreHes 3a60/1eBaHuA. MgeanbHasA AOKAMHUYECKanA
MOge/b a/loneLmn elle KAeT CBOero CO34aHuA U
anpobauuu.

3AKJIFOMEHUE

Mpu pa3paboTke HOBbIX 3PPeKTUBHLIX U Besonac-
HbIX /1IEKAPCTBEHHbIX M KOCMETUYECKUX CpescTB
ANA Tepanuu anoneuun cregyeT y4uTbiBaTb OCO-
6EHHOCTU AOK/IMHUYECKOWM MOAEM, SKCTPANOALUU
pe3y/bTaToB C KMBOTHOTO Ha Ye/0BEKa, a TaKxKe
NPUMEHUMOCTb TOM UM MHOM 1IeKapCTBEHHOM ¢op-
Mbl. [lepcrneKTUBHbIM Hamnpas/ieHWeM 3KCrepuUMeH-
Ta/bHOM papMaKo/a10rnm ABNAETCA pa3paboTKa yHu-
BepCa/IbHOW U BOCMPOU3BOAMMON MOAENN AAHHOM
naTo/10rum.
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Continuous glucose monitoring - proved
hypoglycemia in sodium-glucose co-transporter-2
inhibitors - treated type 2 diabetes patients: a link
to ketosis development
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ABSTRACT

Background: Latest studies have shown the remarkable ability of sodium-glucose co-transporter-
2 inhibitors (SGLT2i) to reduce cardiovascular morbidity and mortality. However, real-life data and the
results of several other studies seem to contradict these outcomes, pointing out possibilities of serious side
effects. Ketoacidosis (KA) remains one of the most dangerous complications, yet, not fully understood. All
of the above urgently requires real-practice data, which may shed some light on side effects of this novel
anti-diabetic drug family.

Aims: To investigate the real-life rates of hypoglycemia and ketosis (K) in SGLT2i treated patients, using
Continuous Glucose Monitoring (CGM) and capillary blood B-hydroxybutyrate measurements.

Methods: We report the results of a two-year retrospective analysis of 136 Type 2 Diabetes (T2DM) patients,
all (100%) treated with a SGLT2i, combined with Metformin or Metformin with Incretin-Based Therapy
(Mt-IBT). CGM recordings were done in 52 persons. In 9 patients (Group A), CGM-proved hypoglycemic
episodes were discovered. The rest of 43 patients (Group B) didn't show any hypoglycemia. Three patients
in Group A and 11 from Group B were also treated with smalll doses of basal insulin on admission; the insulin
was later discontinued in all patients of Group A and seven patients of Group B . Main characteristics of
two groups were subsegquently compared.

Results: CGM data analysis showed significantly lower average Sensor Glucose (SG) , 72+1.3 vs. 8217
mmol/l, p=0.04, and estimated HbA,_, 6107 vs. 6.8%11%, p=0.02, in Group A patients.

We also report three cases of ketosis, proved by elevated capillary B-hydroxybutyrate concentrations.
Pathophysiological link between frequent hypoglycemia rates (Six patients without insulin treatment (11.5
% in total CGM group of 52 patients)) and ketosis development (Three patients (2.2% in total cohort of 136
participants)) was suggested.

Conclusions: More frequent than previously reported rates of hypoglycemia and ketosis were discovered
in patients taking SGLT2 inhibitors. Pathophysiological link between the two conditions is assumed. More
studies are needed to confirm our hypothesis.

KEYWORDS

Diabetes mellitus, type 2; Sodium-Glucose Co-transporter-2 Inhibitors; Ketoacidosis; Ketosis;
Beta-hydroxybutyrate; Continuous Glucose Monitoring; Hypoglycemia; Hypoinsulinemia; Incretin—
Based therapy.
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PE3IOME

AKTYANBHOCTb MCCNEAOBOHMS: [oCNenHre MCCNenoBaHUS MOKA3AM 30MEUATENBHYIO CMOCOBHOCTb MHMMOM -
TOPOB HOTPUN-MTIKOKO3HOTO KOTPAHCTOPTEPA-2 (SGLT2I) CHUXATL CepaeUHO-COCYOMCTYIO 3A60MEBAEMOCTb 1
CMePTHOCTE. OOHAKO PedsibHble AAHHbIE U Pe3yNETaThl PAOC APYIVX MCCNENOBAHWI, MO-BMOMMOMY, MOOTUBOPE-
YOIT STUM MOCHINIAM, YKO3bIBAS HOl BO3MOXHOCTH CEPbE3HbIX MOGOUHBIX abdexToB. Ketooumnos (KA) octaercs onHm
113 COMBbIX OMOICHBIX OCTIOXHEHMIA, MOKO eLLe He [0 KOHLIO M3yYeHHbIX. Bce BeiLenepeumcneHHoe CpoqHO ToedyeT
OAHHBIX PEANBHOM MPAKTUKM, KOTOPbBIE MOTYT MPOSMTL CBET HA MOGOUHBIE 3QMEKTEI STOrO HOBOrO CEMENCTBA OH-
TUAVMAGETUYECKMX MPENAPATOB.

Llenb: M3yumTb pearbHbie Mokasateni rmiormkemiand 1 ketosd (K) y naumeHTos, MpHAMABLLMX UHMVGUTORSI
SGLT2i, MCrosb3ayst HEMPEPLIBHBI MOHUTOPUHI Mokoab! (CGM) 1 MaMepeHs B-rapokCHEy TUPATA B KAMMIISOHOM
KOBM.

MeToapl: Mbl COOBLLAEM O e3yNBTOTAX ABYXIETHENO PETPOCMIEKTUBHOIO OHAM3A 136 MALMEHTOB C COXARHBIM
avaéetom 2 na (T2DM), Bcex (100%), monyuaBLIMX NedeHme MHMEUTopamMi SGLT2i B COYETAHMM C METGOPMUHOM
(MT) 1 METGOPMMHOM C Tepanmen Ha ocHoBe MHKPETUH (MT-IBT). 3anmc CGM Bbinm caenaHbl y 52 denosex. Y
9 naupeHTos (Moynna A) Bk OBHORYXeHb! NoaTBEPXAcHHbIE CGM MNOmMKeMMYeckme arsompl. Y OCTambHbIX
43 noumeHTos (rpynna B) inorivkeMnn He Gbinio OBHAPYXEHO. 3 NALMEHTA 13 rpynmsl A v T1 13 roynnbl B Takxe
MOMNYHAN HeGOMbLLIME 003kl GAZASBHOMO MHCYNMHA NPV MOCTYMAEHWW; MO3OHEE MHCYIMH Oblfl OTMEHEH Y BCEX MO~
LIMEHTOB rpynMbl A 1 7 NOLMEHTOB rpynnbl B. 3aTeM Gblnivi CONOCTABNEHBI OCHOBHbIE XAPAKTEPUCTVKMA OBYX MOYMM.

PesyneraTsl: AHOMM3 OAHHBIX CGM MoKa3an AOCTOBEPHO 60Mee HU3KOE CpeaHee COAEXAHME MIKOKO3bI MO CEH-
copy (CT) - 72+13 npots 8,2+1,7 MMorib/ 1, p=0,04, 1 pacHeTHbIn yposeHb HoAlc-61+07 npotve 6,8+11%, P=002 y
NAUVEHTOB rPynnel A. Mbl TOKXe COOBLLGEM O TOEX CIyHOasX KETO30, MOATBEXOEHHBIX MOBBILLIEHHBIMM YOOBHS~
MU KOMMASPHBIMA YOOBHAMU B-TOPOKCHOY TUPATA B KAMIIAPHOM KPOBW. YCTOHOBIEHA NATOPU3NONOrMHECKas
CBSA3b MEX/Y YACTOTOM MMOMIMKEMUi (6 MOLUMEHTOB 6e3 MHCyMHoTepanum (T15% B oéLen roynne MM 13 52 na-
LMEHTOB)) U PA3BUTMEM KETO3A (3 MaUVeHTa (2,2% B 06LLE KOropTe 13 136 YHOCTHKOB)).

BbiBoAb!: BOonee uacTble, yem COOBLLIANOCH PAHES, MOKOBATENM MUMOMUKEMMI 11 KETO3Q BblfI OOHARYXEHbI Y M-
LIMEHTOB, MPUHUMOBLLIMX MHIMEUTOPEI SGLT2. [MpennonaraeTcs NaTopuanonorHeckas CBa3b Mexay STvMm OByMS
COCTOSHVISIMA. 119 MOATBEDXAEHNS HALLEN MNOTE3b! HEOGXOOVMbI AOMNONHUTENBHBIE MCCNEAOBOHMS.

KJIFOMEBBIE CJIOBA

CaoxapHbIi OMadeT 2 TUNA; MHMMOUTOPBI HATPWIA-TMIKOKO3HOIO KOTPAHCMOPTEPA-2; KETOALMOOS; KETO3;
6ETA-TUOPOKCUBYTUPAT, HEMPEPLIBHBIA MOHUTOPUHI MIKOKO3bI; TUMOTIMKEMUS; TUMOUHCYIMHEMUS; Tepd -
Mt HO OCHOBE NHKPETUHOB.



MEINKO-bUONOr MYECKME HAYKN

BACKGROUND

Sodium-glucose cotransporter 2 inhibitors (SGLT2i)
are arelatively novel class of antidiabetic medications.
Latest studies have shown their remarkable ability
to decrease cardiovascular morbidity and mortality,
while significantly reducing body weight and glucose

levels[1, 2].
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Figure 1(a) The Gravicentric Algorithm for Diabetes Treatment (uplated and corrected).
SGLT2 - Sodium - glucose co-transporter 2 inhibitors; GLP-1 - Glucagon - like peptide-1
CSII - Continuous Subcutaneous Insulin Infusions (pump therapy); MDI - Multiple Daily
Injections; Mt - Metformin; MT-IBT - Metformin + Incretin-Based Therapy; OAD - Oral
Antidiabetic Drugs; Delta - Difference between basal and current measurement; Psysiolog-
ical doses of basal Insulin <0.4 U/kg; Psysiological doses of Total Daily Insulin <0.6 U/kg; 1
Growing parameter; <> Stable parameter

Five “No” Rule:

« No cascade “add-on” therapies to obese (overweight)

patient with a positive weight balance (progressive weight gain)

« No weight gain allowed regardless the type of treatment

« No prescription of pro-energetic agents

« No chronic insulin therapy for morbidly obese patient

« No supra-physiological doses (more than 0.5-0.6 U/kg of

current body weight) of insulin.

Pric. 1 (a) IpaBoLieHTpyHecK i aropyT™ JledeHyst AyabeTa (OMO/IHEH DI I
mcnpasrenHbiit). SGLT2 - MHrMOUTOPbI HATPYEBO-TIIIOKO3HOTO KO-TpaHcrioprepa 2; GLP-1
- IJIFOKArOHOTOOOHBI rerTiy-1

CSII - HempepbIBHbIE MOAKOKHbIE MHY3MM MHCy/IHA (oMIoBas Teparms); MDI

- MHOTOKDATHBIE eKe/JHeBHbIe MHbeK1i; Mt - Metdopms; MT-IBT - reparmia
MetdopmrHOM + rHKpeTIH; OAD - IepopajibHble IIPOTHBOAA0e TIYeCKIIe IIPerapaThl;
Jlenbra - pasHumIa MeXXTy 6asa/TbHbIM I TeKyIIM n3MepeHneM; IIcyxororirieckie 103b1
6azaybHOro MHCy/mHa <0,4 ex / kr; [lcuxonoriyeckyie 03I OOILEro CyTOYHOrO MHCY/IMHA
<0,6 en1/ kr; Parameter pactyuimii mapamerp; <> CTaOu/IbHBII TapamMeTp

Hpam/mo TLATU «HET»:

« HeT KacKa/JHOII «[JOIIO/THITEBHOV» TePAIVy OXKVPeHyEst (M30bITOYHBLI BeC)

TTAIVEHT C IOZIOKUTETbHBIM 6a/TaHCOM Beca (ITPOrpecCHBHOE YBETITIEHNE Beca)

« He foryckaeTcst yBemieHyie Beca, He3aBICYMO OT THIIA JICYCHIS

« Her perjerrra mposHepreTiyecKix areHToB

« Her XpoHm4ecKolt MHCY/IMHOBOI Tepary [y ALMEHTOB C MaTOIOIYECKIM
OKVPEHEeM

« Hukaxux Hapdmsmonoriaeckx o3 (6onee 0,5-0,6 Ex / ko

TeKyIIjas Macca TejIa) MHCY/IHA,

The data of the EMPA-REG study came as a surprise for
those who expected the results to be more modest.
Indeed, most researchers are puzzled as to the actual
reasons for such a high efficacy. However, real-life
data and the results of several other studies seem to
contradict these outcomes, pointing out possibilities of
serious side effects, such as renal impairment, urinary
tract and genital infections, ketoacidosis (KA), and
even toe amputations[3-10]

Recent publication indicates SGLT2i at least double the
risk of ketoacidosis (KA) [11].

Still, the causes and real frequency of ‘Euglycemic
ketoacidosis’ remain as vague as the term itself [12,
13]. Thus, the Pharmacovigilance Risk Assessment
Committee (PRAC) of the European Medical Agency
(EMA) calls this condition "atypical"[14]. Authors
also specify that low reserve of insulin-secreting cells,
food intake restriction and sudden reduction in insulin
concentration are the main culprits of ketosis.

Increased fracture risk is another concern clinician
should be aware of. In September 2015, the FDA has
issued a safety warning specifically noting increased
risk for fractures in patients receiving Canagliflozin[15].
Although the warning was limited to just one drug, the
FDA notes that they are continuing to evaluate the risk
for bone fractures with other drugs in the SGLT2i class.

As for hypoglycemia occurrence, it was suggested
that SGLT2i per se do not cause it, until combined with
some well-known hypoglycemic agents like Insulin,
Sulfonylurea or Glinides. As for a combination of SGLT2
with anti-hyperglycemic agents like GLP-1analogues,
Metformin, DPP4 inhibitors etc., SGLT2i were claimed
"hypoglycemia - safe"[16-18]. All of the above urgently
requires real-practice data, which may shed some light
on those not fully understood effects of this novel anti-
diabetic drug family[19].

Primary objectives

The aim of the study was to investigate the real-life
rates of hypoglycemia and ketosis (K) in SGLT2i- treated
patients with Continuous Glucose Monitoring (CGM)
and capillary blood B-hydroxybutyrate measurements.

Secondary objectives

To reveal the factors predisposing to Hypoglycemia
and Ketosis development

Methods
Study design
We provide one-center retrospective-controlled pilot

clinical trial. The overall design of this study presented
on Figure 1b.

Participant's selection and groups forming

Inclusion criteria. For primary evaluation, we have
included medical records of all 136 T2DM ambulatory



patients in our institute, who were treated with SGLT2i
from August 2014 to August 2016, when retrospective
analysis was completed. Of those, medical records of
52 patients who performed a routine CGM on SGLT2i
therapy were separately assessed. Hypoglycemia was
routinely defined as reduction of Sensor Glucose (SG)
below 70 mg % (3.9 mmolll).

Exclusion criteria. Patients were not included in the
study if the following criteria were met:

e type of diabetes other than T2DM;

e severe intercurrent diseases like infections,
systemic connective tissue diseases, renal failure with
glomerular filtration rate (GFR) less than 50 ml/min,
severe chronic heart failure; liver insufficiency; severe
respiratory malfunction; active stages of cancer;

e age less than 30 years at a moment of starting
SGLT2i (as to prevent accidental type 1 diabetes (TIDM)
inclusion);

¢ hospitalized patients.

The subgroup of patients with CGM-confirmed
hypoglycemia was allocated. Collected data were
subsequently compared between the two patient
groups:

e Group A-"Hypoglycemia" - 9 patients;

¢ Group B-"Non-hypoglycemia" - 43 patients.

In order to further confirm the impact of SGLT2i in
hypoglycemia development we compared the sensor-
derived hypoglycemia Time-in-range (hypo-TIR) in
group “A” with the hypo-TIR in the control group.
Patients of control group were not the members of 136
patients of our study cohort and were analyzed from
the data of parallel study (the paper is pending) and
included all patients who performed CGM in this study.
Of note, the patients of this control group were treated
according to the very same (Gravicentric) treatment
algorithm and by the same medical stuff (Figure 1a).
Moreover, all of them have reached the same estimated
HbA1c level of <7,0%, but without implementation of
SGLT2i, which is generally prescribed in our institute
as a third-line therapy (when Metformin and Incretin-
based therapy only partially succeed).

The subgroup of three patients who developed ketosis
was analyzed separately. Forth case of severe KA (after
study closure) will be reported later in this paper.

Study endpoints

As the primary endpoints we evaluate a real-life
and precise rate of hypoglycemia events derived as
hypo-TIR on CGM, and a real-life and precise rate
of ketosis derived from regular measurements of
B-hydroxybutyrate in capillary blood.

Medical interventions protocol
endpoints registering methods

and study

Treatment program for all study participants as well as
for control group of patients was based on our recently
updated Gravicentric (Energetic) (in opposite to
Glucocentric) approach, where reduction of patient's
weight (Gravis, Lat. - heavy) through restoration of

Medical records of all 136 T2DM patients in our institute who
were treated with SGLT2i from August 2014 to August 2016

¥

SGLT2i therapy were assessed separately

groups

Medical records of all 52 patients who performed a routine CGM on

Then patients were divided to “Hypoglycemia” and “No Hypoglycemia”

-

Group A. * CGM-
confirmed hypoglycemia
was allocated (n=9)

4

Hypo-TIR in Group A
compared to Hypo-TIR of a
control Group**

Comparison

Comparison

energy balance is of the highest priority (fig. 1a). Our
therapeutic approach is based on several fundamental
points (all of them were published previously)
[20,21,22]. Thus, study patients were treated with
Metformin, dipeptidyl peptidase 4 (DPP-4) inhibitors
or GLP-1 (glucagon-like peptide-1analogue, Liraglutide).
This is so-called, Mt-IBT (Metformin plus Incretin-
Based Therapy) approach. SGLT2i was added later on.
Eleven of 52 patients (25.6%) with no hypoglycemia at
CGM and three patients (33.3%) in whom hypoglycemia
was revealed, were treated with small amounts of
additional basal insulin (an average dose of 25.6 U/
day) at the moment of CGM recording. These patients
were initially treated by Multiple Daily Injections
(MDI) of insulin at the time of admission to our clinic.
In these persons, Mt-IBT (Metformin plus Incretin -
Based Therapy), and later on SGLT2i, were started as
addition to intensive insulin therapy in order to bring
about weight reduction along with de-escalation of
insulin treatment. Indeed, insulin dose was significantly
reduced and multiple daily injections (MDI) were
soon substituted by only one injection of basal insulin.
Subsequently, the insulin treatment was completely
discontinued in three patients of Group A and seven
patients of Group B..

CGM. Our institute practices routine professional
'blind"  Continuous Glucose Monitoring (CGM)
recordings (iPro®, Medtronic, USA) in all types of
diabetes patients. We consider CGM to be the "ECG of
diabetes" and recommend its performance to every
diabetes patient, especially in those who change their
treatment program. Unfortunately, professional CGM
has not yet been approved by our health funds as a
routine medical procedure for T2DM patients. Hence,
patients are forced to perform CGM recordings at their
own expense. Therefore, we carry out CGM recordings
only in some of our T2DM patients.

!

-

Group B.* No Hypoglycemia

(n=43)

Control group of parallel study.

e- HBAIC level $ 7%, due to the same
treatment algorithm, but without
implementation of SGLT2i

Figure 1b. Study design. All patients
were treated with the help of the same
therapeutic algorithm (see the text for

further explanation).

*CGM - derived data from Group
A and Group B were compared
statistically.

**In order to further confirm the
impact of SGLT2i in hypoglycemia
development we compared the
sensor-derived hypoglycemia Time-
in-range (TIR) in group A with the

TIR in the control group. Patients of

control group were not the members
of 136 patients of our study cohort
and were analyzed from the data of
parallel study. They have reached the
estimated HbA _level < 7%, due to
the same treatment algorithm, but
without implementation of SGLT2i.

PricyHok 16. [lu3aitH MCCIefOBaHNL.
Bce mareHThI /Iedn/iCch C IOMOIIBI0
OJIHOTO 1 TOTO K€ TePaIeBTIeCKOro
aroput™a (cm. Texcr st
JIAJIBHEIIIIEr0 OObCHEH).

* Marxbie CGM, monyJeHHbIe

13 TPYIIIBI A M IPyIIIIbI B,
CPaBHMBAICH CTATACTIYECKIA.
Y106l JOMOTHATEILHO
TiofrTBepryTh BvistHye SGLT2i

Ha PasBUTVIE TUTIONTKEMIIV, MbI
CPaBHIIV BPEMEHHYIO IIIKAITy
THTIOITIVIKEMVIVI, BRISBAHHYIO
narankoM (TIR) B rpymime A, ¢ TIR

B KOHTPO/ILHOIA rpytie. ITarpeHTol
KOHTPO/ILHO I'PYIIIBI He ObUmn
wieHaMu 136 TaIieHToB Hallein
TPYIIIIBI VICCTIEIOBAHMA ¥ ObUIN
TIPOAHA/I3MPOBAHBI TIO JIAHHBIM
TIapa/ITeNTbHOTO MCC/IENJOBAHNAA.

OHY JOCTHITIVE TIPEJITIONIAraeMoro
yposust HbA | <7%, 6raromrapst
TOMY YK /ITOPUTMY JIe4eHILs, HO 6e3
nipuMeHenns SGLT 21
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Figure 2 (A) Average SG (mg %)
in Groups A (Hypoglycemia)
and B (No Hypoglycemia).
Sensor Glucose (SG) in mmol/I:
7.2+1.3 vs. 8.2+1.7 mmol/l,
p=0.04. Student’s T-test.

Pucynox 2 (A) Cpemrnit

SG (Mr%) B rpymmax A
(runormxemus) u B (6e3
rumnormikemuy). CeHcopHast
moko3a (SG) B MMorb / 11 7,2 +
1,3 npotus 8,2 + 1,7 MMonb / 11,
p = 0,04. Crypenueckuit T-tecr.
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Hypoglycemia assessment. Hypoglycemia was
routinely defined as reduction of Sensor Glucose (SG)
below 3.9 mmol/l during the CGM-period.

Ketosis assessment. Virtually every T2DM patient
starting SGLT2i in our institute receives a kit to measure
B-hydroxybutyrate concentration in capillary blood
(Free Style Optium, Abbott, USA). The evaluation of
ketosis relies on routine conventional gradation of
B-hydroxybutyrate concentration:

e <0.6 mmol/l - a normal blood ketone value;

¢ 0.6-1.5 mmol/l - indicates that more ketones are
being produced than normal, (test again later to see if
the value has lowered);

*

0 T

Figure 2 (B) Estimated HbA, levels
in groups A (Hypoglycemia) and B
(No Hypoglycemia) and estimated
HbA, - 6.1+0.7 vs. 6.8+1.1%,
p=0.02, Student T-test.

Pricynok 2 (B) OnenenHble
yposun HbA B rpymimax

A (runormkemus) u B

(63 rumnornkemun) u
TIpefioaraeMbiit HbAlc -6,1 +
0,7 mpotus 6,8 + 1,1%, p = 0,02,
Crynenyeckuit T-tecT..

¢ 1.6-3.0 mmol/l - a high level of ketones and
could present a risk of ketoacidosis (KA), (it is strongly
recommended to contact healthcare team for advice);

¢ >3.0 mmol/l- a dangerous level of ketones, which
will require immediate medical care.

We ask our patients to measure their capillary
B-hydroxybutyrate once a week in the morning, before
meals. Patients whose B-hydroxybutyrate levels were
over 2.0 mmol/L (performed twice) were considered to
be experiencing ketosis (K), regardless of their clinical

signs. These patients were instructed to immediately
stop SGLT2i and to inform their treating physicians.

Ethics approval

This study was carried out in accordance with the
recommendations of 'Helsinki declaration guidelines,
Human Experimentation Committee'. The protocol was
approved by the 'Human Experimentation committee',
approval number is 16-0090ASMC

Statistics

Statistical analysis was performed using SPSS software
version 23. Continuous variables are presented as
means + SD and dichotomous/categorical variables
as proportions. The normality of the distribution of
continuous variables was assessed by the Kolmogorov-
Smirnov test. If normality was rejected, non-parametric
(Mann—-Whitney) tests were used. P<0.05 was selected
as the p—value for statistical significance.

Results

The main patient’s characteristics and study results are
reflected in Tables 1 and 2. A retrospective analysis of
136 files of all SGLT2i treated patients was performed.
Of 136 participants, 52 patients made professional CGM
(24 males and 28 females). The mean age was 59.4+10.6
years and mean diabetes duration was 14.8+8.5 years.
In all 52 patients, sensor data analysis was performed
routinely. Surprisingly, hypoglycemia was found in nine
patients, (17.3% of all CGM-documented cases): four
from the Dapagliflozin subgroup and five from the
Empagliflozin subgroup. Chi-square test revealed a non-
significant trend between these two medications. (p
= 0.2). In Group A, three of the nine patients reported
clinical signs of mild (non-severe) hypoglycemia (none
of them received insulin) and two patients were able
to neutralize it with food. In other words, six persons
(11.5% of all CGM-documented cases) did not get any
medication, knownto belinked directly to Hypoglycemia.

Main patient’s characteristics, like mean age, mean
diabetes duration, gender, baseline HbA1c levels, last
estimated levels of HbA1c on CGM, last average Sensor
Glucose (SG),A HbA1c (basal HbA1c - estimated HbA1¢),
number of patients receiving Metformin; number of
patients receiving DPP-4-i, number of patients receiving
GLP-1 analogues, number of patients receiving basal
insulin at the time of CGM were analyzed.

No differences between the groups were discovered,
besides last average SG (was significantly lower in
Hypoglycemia group — Group A, p=0.04), and last
estimated levels of HbAic on CGM, which also was
significantly lower in patients from Group A (p=0.02).
These findings probably reflect a well - known formula: the
more precisely we control the diabetes, the more likely the
patient is to have hypoglycemia (see Fig. 2aand 2b).

Of note, Insulin was subsequently withdrawn in ten
patients (19.2%), whose glycemic control remained
excellent, in full accordance to our de- intensification
approach.[21]
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Estimated A1C": 6.1% calculated from SG values

Out of nine patients with documented hypoglycemia,
presence of hypoglycemia in three Insulin-treated
patients was not surprising and could likely be
attributed to insulin itself.

The following are examples:

In a 36-year-old woman (Patient 3 in Table 3),
Dapagliflozin was started as part of the insulin de-
intensification process. Insulin Degludec (Tresiba)
dose was reduced from 24 to only 10 units/
day. Nevertheless, patient still was able to enter
the prolonged (TIR = 4 hours and 30 minutes)
hypoglycemia with minimal Sensor Glucose (SG) of
50 mg %. These hypoglycemic events completely
resolved after insulin withdrawal.

A 69-year-old patient (patient 4 in table 3), showed
prolonged hypoglycemia on combined therapy (Mt-
IBT + SGLT2i plus insulin Glargine at the dose of only
20 unites per day). After insulin discontinuation, no
hypoglycemia was found. See Figures 3a and 3b.

These examples demonstrate the impact of very low
doses of insulin on hypoglycemia development. Those
patients clearly had no insulin resistance (IR) at the
time of CGM recording. Otherwise, it would be difficult
to explain hypoglycemia development on a dose of
insulin, which comprises only 0.42 to 0.83 units per
hour on average.

While hypoglycemia in insulin-treated patients,
even at very low such doses, did not come as a
surprise and was apparently linked to insulin itself,
it was unexpected to observe hypoglycemic events
in non-insulin treated patients. Thus, in six patients
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Figure 5 demonstrates a CGM chart of 71-year old man
suffering from T2DM for last 12 years (Patient 5 in table
3). He is constantly treated with Metformin 2550 mg/
day, Liraglutide 0.3mg/day and Empagliflozin 10 mg/
day. Clinical manifestations of hypoglycemia (5 % of
time, 4 hours and 40 minutes) appeared after elevating
the dose of Empagliflozin from 10 mg to 25 mg/day and
were well-documented at CGM - recording. When the
Empagliflozin dose was adjusted back to 10 mg/day,
hypoglycemia disappeared.

It has to be summarized, that in some patients
hypoglycemia comprised up to 7% of TIR. The average
Hypoglycemia TIR for all nine patients was 3,5%, at
some patients blood sugar got lower than low limit of
sensor functional capability (less than 40 mg%), three
patients had clinical signs of low blood sugar, none of
them on insulin therapy.

Figure 3(A). Patient 4 in Table 3:
Prolonged hypoglycemia, time in range
7 hours, 20 minutes (5%), minimal SG
49 mg %, in 69-year-old female. Before
adding Empagliflozin 10 mg/day, the
insulin dose was adjusted from 42 units/
day in 4 injections to 20 units/day of
Glargine only; Liraglutide 0.3 mg/day
and Metformin 850 mg x 3/day

PucyHok 3 (A). ITarent 4 B Tabmie
3: JlnmmTenpHasA TUHIOIIKEMAS,

BpeM: B IHTepBasie 7 4acos, 20

MuHyT (5%), MuHIMabHbI SG 49
Mr%, y 69-neTHeit >xeHyHbL [leper
nobasenyeM smmarmdnosnHa 10 mr /
TIeHb JI03y VHCY/ITHA KOPPEKTHPOBAIL
¢ 42 emyamntt / ieHb B 4 MHBEKIN

110 20 emyHuIL / IEHb TOTBKO

Glargine; Jluparmytnz 0,3 Mr / fieHb 1
Metdopmma 850 Mrx 3 / ieHb

Avg SG: 181 mg/dL
previous avg SG 180 mg/dL on 26/10/2016

Timeinrange: 89% Above141mg/dL [ ]
11%intargetrange [ |
0%Below70mg/dL [ ]

(11.5% of a total CGM group), despite the absence of
hypoglycemic therapies like insulin, sulfonylurea, or

Glinides, hypoglycemic events occurred.

Interestingly enough, in three patients, clinical
manifestations of hypoglycemia were observed.
Two of them were able to control the hypoglycemic
attacks with food. In one patient (patient 1 in
table 3), hypoglycemia was manifested by night
perspirations. Since this patient did not link these
signs to hypoglycemia, no intervention was done.
All of the above raised our suspicion regarding
the impact of SGLT2i per se on hypoglycemia
development.

Figure 4 addresses patient 1in Table 3and demonstrates
CGM chart of 66-year old patient, who suffered from
T2DM for 10 years. Before CGM recording, this patient
was treated constantly with Linagliptin smg/day
and Metformin 2000 mg/day. Recently Dapagliflozin
10 mg/day was added to background therapy. The
patient referred to our clinic because of newly
appeared perspirations at nights. The CGM recording
indicates prolonged hypoglycemic episodes, which
most probably are the source of his newly appeared
symptoms.

Estimated A1C": 7.9% calculated from SG values
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Ketosis development

Three patients (2.2% of total cohort, 136 patients)
demonstrated ketosis development according to the
B-hydroxybutyrate measurement in the blood. All
three received Empagliflozin (see Table 4).

First patient. A 59-year old man, suffers from a
long-standing (20 years at least) untreated and
uncontrolled T2DM. Ketosis appeared 3 weeks

Figure 3(B). Patient 4 in Table 3: Empagli-
flozin 10 mg/day, Liraglutide 0.3 mg/day
and Metformin 850 mg x 3/day contin-
ued. Insulin stopped. No hypoglycemia.

Pucynok 3 (B). ITarment 4 B

Tabmte 3: amMmarmidyiosnH 10 mr/
TieHb, parmyTug, 0,3 Mr / ieHb 1
MeTdopmuH 850 Mrx 3 / fielb. VIHCymH
nipekparwics. Het runormikemym.
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Figure 4. Patient 1 in Table 3: Daytime and nighttime hypoglycemia (7% of time, 9 hours and 15 minutes),
in 66-year-old-man, whos suffered from diabetes for the last 10 years. Patient was treated constantly with
Linagliptin 5mg/day and Metformin 2000 mg/day. Recently Dapagliflozin 10 mg/day was added. Com-
plains of newly-appeared perspirations at nights.

PucyHox 4. ITaupent 1 B Tabrmiie 3: iHeBHaA 1 HOYHasA runormikemus (7% Bpemen, 9 yacos u 15
MUHYT), y 66-TIeTHETO MY>K4IMHBbI, KOTOPbII CTPajias OT Anabera B Tedenve nocaenuux 10 net. [Tarmenta
TIOCTOSHHO JICYV/IV JIMHATIUITUHOM 5 MT / cyT 1 MeTopmumHoM 2000 mr / cyT. HeaBHO 6511 106aB/IeH
namarmdmosus 10 mr / cyt. JKanyerca Ha BHOBD IIOABVBIIVECS TIOTDI 10 HOYAM.
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resulted in appearance of ketosis (Concentration of
B-hydroxybutyrate = 2.1 mmol/l). This patient most
likely did not have time to develop clinical signs of
KA and no manifestations of KA were noticed. He
stopped Empagliflozin immediately in accordance
to our recommendations and renewed it at the
dose of 5 mg/day after several weeks, when his
B-hydroxybutyrate level returned to be normal. His
glycemic control remained satisfactory that entire
time.

Second patient. 70 — year old female, who have been
suffered from T2DM for 38 years. From her past:

Patient have been treated by Multiple Daily Injections
of Insulin (MDI) for 33 years. For the last 4 years — by CSII
(insulin pump) therapy. Total daily insulin dose (TDI) =30
U/day. Subsequently, and according to our Gravicentric
approach, insulin therapy was gradually stopped.
Patient continued her treatment by Sitagliptinioo mg/
day, Metformin850 mg x 3/day. Empagliflozin 10 mg/
day was added later on. Her glycemic control was ideal,
with estimated HbA1c of 6.1% on CGM. Two month later,
in spite of the good glycemic control and without any
insulin therapy, weakness and fatigue has appeared as
a possible clinical sign of KA. Her B-hydroxybutyrate
concentration revealed to be 2.0 mmol/l.

She immediately stopped Empagliflozin and renewed
it a month later, while her B-hydroxybutyrate levels
returned to be normal. After K development, basal
insulin of 10 U/day was added. Diabetes control
remained very good.

Third patient. A 66-year old female, who has been
suffering from T2DM for the last 20 years. From her past:
patient has been treated by Multiple Daily Injections
(MDI) of Insulin for 10 years. She has been referred
to our clinic due to a combination of uncontrolled
diabetes, metabolic syndrome and recently discovered
cancer of abdominal cavity (the primary source was
unknown). She reacted very well to chemotherapy with

Figure 5. Patient 5 in Table 3: Hypoglycemia in a 71-year-old patient who's had T2DM for the last 12 years.
Clinical manifestations of hypoglycemia (5% of time, 4 hours and 40 minutes) appeared after elevating
Empagliflozin dose form 10 mg to 25 mg/day. Metformin 2550 mg/day was continued. Patient reported
clinically manifested hypoglycemia after first days of CGM recording. The Empagliflozin dose was adjusted
back to 10 mg/day and hypoglycemia disappeared.

disappearance of her abdominal masses. Nevertheless,
her T2DM remained uncontrolled. Mt-IBT (Liraglutide)
were started and insulin was completely withdrawn
in several weeks. Empagliflozin 10 mg/day was added
Pucynox 5. ITauyent 5 B Tabmuie 3: Inmornmkemits y 71-71eTHero marmeHTa, y Koroporo 6sita T2DM B later on.
TedeHne nocefHux 12 net. Kmmumdeckue npossienns runornvikemni (5% BpeMeni, 4 yaca v 40 MUHYT)
TOSBIIVCH MOC/IE TIOBBIIEHNA 10351 aMmar/vdosuta ¢ 10 1o 25 mr / aeHb. Metdopmus 2550 mr / ¢yt
npopo/pKascst. [aryeHT cooOIIT O K/IVHIYECKN BBIPKEHHON TMITOIIIKEMIIN TIOCTIe [IePBBIX HETT
perucrparpt CGM. Jloza smmarmndyiosiHa 6bi1a josefieHa 0 10 Mr / CyT, ¥ TUMOIIMKEMIA MCYe3TIa.

She continued her follow — up at institute of oncology,
whereas no cancer progression was noticed. She
used to stop GLP-1 therapy while receiving the

after discharge from the hospital, where coronary
artery bypass grafting was done. While hospitalized,
this patientreceived a very intensive insulin therapy,
4-5 injections per day, at average daily doses of 54-
63 units (including basal insulin). After successful
operation, patient started losing his weight due to
low - carbohydrate diet and his insulin resistance
rapidly disappeared. Few days before his discharge
from the hospital his treatment was completely
switched from insulin to Mt-IBT combination with
a satisfactory glycemic control. In a trial to add
on an Empagliflozin at the dose of 10 mg/day only

repetitive courses of chemotherapy because of gastro
— intestinal side effects. At some point, on routine
course of chemotherapy for stable cancer, which
provoked anorexia and very low carbohydrate (CHO)
consumption, she developed nausea and vomiting. Her
B-hydroxybutyrate concentration was revealed to be
2.3 mmol/l. Empagliflozin was immediately stopped.
Subsequently, her B-hydroxybutyrate level returned to
be normal and clinical signs disappeared.

Afterward, she was treated with Mt-IBT for years
while her glycemic control remained satisfactory.
Eventually, her diabetes reached the remission and her



glycemic control remained good on Metformin only.
Empagliflozin has never been renewed.

In order to substantiate our suspicion of SGLT2i -
provoked hypoglycemia, we studied all CGM -
recordings of all T2DM patients in our institute. Eleven
CGM recordings of patients who passed the step-by-
step therapeutic de-intensification from multiple insulin
injections - up to insulin discontinuation (achievement of
HBA1C < 7% was stated as a main criteria) were found.
We used this data as a control. Of note, patients of
both groups (study group and control group) were
instructed and followed - up identically by the same
medical staff and the same dietitian, with the very
same recommendations regarding low — carbohydrate
diet and physical activity. Both groups had an identical
therapeutic approach with intention to lose weight
in order to achieve the best glucose control and de-
intensification of therapy. Indeed, patients of both
groups had reached a very good control with average
HBA1C well below 7%. There was no difference between
degree of HBA1C reduction attained in both groups. It is
particularly interesting to note the impressive difference
in hypoglycemia occurrence in SGLT2i- treated group,
routinely defined as Time-in-Range (TIR) below 70 mg%.
Given a study group was treated with Mt-IBT plus SGLT2,
while control group — by Mt-IBT only, most probably,
this phenomenon could be attributed to the effect of
SGLT2 per se or specific effect of combination of SGLT2i
with other glucose - lowering medications (mainly—
Mt-IBT), see Table 5.

DISCUSSION

All study participants were treated according to our
energetic (Gravicentric) concept and algorithm,[20-22]
where patient's weight reduction is of the highest
priority.

Given the fact that progressive weight gain is a
"natural history" of T2DM,[23] it becomes clear that

SGLT2i

N

Daily leakage of hundereds of kilocalories

G

Disappearance of insulin resistance on hyperinsulinemia background

G

Prolonged and reucrrent Hypoglycemia, Elevation of Glucagone and Insuin supression

\

Glycogen store depletion

<

Shifting of Gluconeogenesis From Glycogen to Fat sources

N

Ketone bodies production

Figure 6. The proposed
the so-called "weight-neutral" medications, like  mechanism of KA development

DPP4-i or AGI, are actually weight lowering. As a through hypo-insulinemic
part of our concept, we refrain from using "pro- hypoglycemia.
energetic" medications (Sulfonylurea; Glinides; PucyHok 6. ITpennonaraemprit
TZDs; high doses of insulin) in T2DM. That is why MexaHy3M pasutist KA yepes
none of the participants of this study received these TUIIOMHCY/IHEMITYECKYIO
drugs. As for insulin, we managed to combine it with TUTIOI/IMKEMMIO.

energy-wasting medications, like Metformin, GLP-
1 analogues; DPP4-i; SGLT2i etc. This is in order to
cause therapeutic de-escalation and in some cases,
even diabetes remission. The latter, according to our
data, may comprise up to 13% and probably does not
directly depend on disease duration.[24]

Table 1- Main results: total
cohort of 136 T2DM patients
* Of those, 1 patient received

basal insulin;

** Of those, 2 patients
SGLT2i cause the daily leakage of hundreds of received basal insulin

kilocalories [20, 27, 28], significantly improving

Tabmmia 1 - OcHOBHbIE
metabolic health by restoring proper energy balance o ronHy

pesy/bTaThl: 00IIas TPyIIa u3

and facilitating body weight reduction, thus probably 136 marentos ¢ T2DM
saving patients' lives. In the EMPA-REG study, the * V3 Hux 1 HaLyeHT HofTyyan
difference in the primary endpoint was mainly driven Ga3a/IbHbII MHCY/IH;
by the 38% relative risk reduction of CV death.[1] While ** J[3 HUX 2 TAIMeHTa

the therapeutic benefits of SGLT2i prevail over its side  nomysanu 6asanbhbiit nacymn

Patients who received

Patients who received Total cohort with SGLT 2

measurement in
capillary blood

Dapagliflozin Empagliflozin N (%)
N (%) N (%) )
Total N 49 87 136
Performed CGM 13 39 52
With Without With Without With Without
Hypoglycemia hypoglycemia hypoglycemia hypoglycemia Hypoglycemia hypoglycemia
4(30.8 %) 5(12.8%)
Of those, Of those,
Performed CGM 1 patient 9 (692 %) 2 patients 34.(812 %) 9 (173%) 43 (82.7%)
received basal received basal
insulin insulin
Ketosis development
according to
p= hydroxybutirate 3 (100%) 3(2.2%)
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Table 2- Patients basal char-
acteristics and a comparison
of the “Hypoglycemia” and
“Non - hypoglycemia” groups
* Basal HbA - is the last
laboratory HbA| _performed
before CGM recording;

** Estimated HbA, —isa
CGM-derived HbA ;

*** A HbA, = Basal HbA | -
estimated HbA ;

ot p.<0.01

Tabmuua 2. OCHOBHBIE
XapaKTepPUCTUKY IAIVIEHTOB
U CpaBHeHUe IPYIII
«[mmornmukemmsi» u «He
TUIIOTIMKEMUSI»

* Basampubiit HbA, -
TOCTIeHMI Tab0PaTOPHBIIT
HbAlc, BbITIOJTHEHHBDII IIepe]
sanucbio CGM;

** Pacuetnbrit HbA - aT0
npousBofHblit oT CGM
HDbA ;

*** A HbA, = basanbHbrit
HbA, - pacuernbnit HbA ;
% p <0,01

effects, it seems to have become one of the most
promising medication classes in T2DM.

As shown in Table 2, virtually all our patients were
treated with a combination of Metformin and Incretin-
Based Therapy (Mt-IBT), while SGLT2i were usually
added later on, as a third step. This therapeutic scheme
was also applied in 14 (26.9%) patients initially treated
with multiple daily injections (MDI) of insulin. This
approach allowed the de-intensification of insulin
therapy in parallel with weight reduction. In these
patients, short-acting insulin was stopped first, while
SGLT2i were added at the stage of a single injection
of basal insulin with substantially reduced total daily
insulin (TDI) dose. With this kind of approach, further
de-escalation of treatment has been successfully
provided. Insulin was later withdrawn in 10 diabetes
patients, comprising 7.4% of total cohort (136 T2DM
patients) and 71.4% of all insulin-treated patients. Four
patients (28.6% of insulin-treated patients) remained
on low-dose basal insulin therapy. This data, in
concordance with other studies, showed an almost
50% reduction of insulin requirements when SGLT2i was
added and could be attributed to a rapid disappearance
of insulin resistance (IR), due to development of a
negative energy balance.[27] Disappearance of IR
already in first 24 hours of SGLT2i implementation was
also shown in studies of De Fronzo.[18]

Later on, patients were divided into those whose CGM
demonstrated hypoglycemia episodes (Group A) and
those without hypoglycemia (Group B). In 3 (33%)
Group A patients and 11 (26.9%) Group B patients,
CGM was performed on basal insulin background (See
Table 2). There was no difference between the groups
in terms of age, sex, diabetes duration, and baseline
HbA1c.

Time, spent in hypoglycemia range (Hypoglycemia
TIR) was 3.53% on average in Group A and with no
hypoglycemia episodes in Group B. Our attempts to find
predisposing factors for hypoglycemia revealed mean
SG and estimated (sensor-derived) HbA1c as the only
significantly diverse parameters (see Figures 1a and b).

This data comes in accordance with a wellknown
statement, which claims the stricter the diabetes control,
the more likely the patient is to have hypoglycemia.
[28, 29] This point was confirmed in our study, where
the strictest glycemic control was linked to significantly
higher hypoglycemia rates. Nevertheless, a control group
(without SGLT2i) comparison indicates the impact of
SGLT2 per se on hypoglycemia development (see Table 5).

While it was not surprising to observe hypoglycemia ona
combination of Mt-IBT + SGLT2i with insulin (even at low
doses of the last), it was unexpected to see hypoglycemia

Total CGM Group A Group B P
Cohort PA (Non-hypoglycemia) Avs.B
N (%) (Hypoglycemia)
Number of patients with CGM, n (%) 52 (100) 9(173) 43(82.7) NS
Mean age, years 5924£10.6 60.6£11.3 58.8+10.7 NS
Mean diabetes duration, years 14.8+8.5 13139 15.4+8.8 NS
Males, n (%) 24 (46.2) 6 (66) 18 (419) NS
Females, n (%) 28 (53.8) 3(33) 25 (58.1) NS
Baseline HbA, , % 8.2+1.3 8.0 t09 8.2+1.4 NS
Last Estimated HbA,_on CGM**, % 6.8+11 61+0.7 69+10 0.02
Last Average Sensor Glucose (SG), mg/dl 148.4%30.7 1290+22.5 1519+30.6 0.04
A HbA, *** % 11413 1.7x0.67 11415 0.47
BMI at admission to the clinic (kg/cm2) 349+ 62 348+37 35153 NS
BMI at the end of the study**** 313+ 4] 311242 315246 NS
Received Metformin; n (%) 52 (100) 9 (100) 43 (100) NS
Received DPP-4-i, n (%) 9(17.3) 1(11.0) 8 (18.6) NS
Received GLP-1 analogues, n (%) 43(82.7) 8(890) 35 (81.4) NS
Received Basal Insulin at the time of CGM, n (%) 14.(269) 3(33.3) 1(269) NS
Insulin was subsequently withdrawn, n (%) 10 (192) 3(33.3) 7 (16.3) NS




on MT-IBT + SGLT2i combination only, knowing that
neither Metformin, nor IBT per se, or combined, result in
any significant hypoglycemia.[24, 30, 31]

Apparently, more frequent and prolonged
hypoglycemia events (as shown on CGM) could be
attributed to SGLT2i itself or to the specific effect of
combining SGLT2i with IBT and Metformin in particular,
knowing that the last suppresses gluconeogenesis,
thus probably aggravating the process of recovery
from hypoglycemia.

Wesuggestanexplanationforthisphenomenonfroman
energy-balance position. Hypoglycemia development
can be addressed to a rapid disappearance of insulin
resistance (IR) in SGLT2i-treated patients, which in turn
is the result of constant energy leakage. It could be
easily demonstrated in practice by a reduction of insulin
demands in our patients. First, with these therapies,
insulin-treated patients were able to reduce their doses
dramatically, most of them up to complete withdrawal.
In addition, as shown on the CGM recordings, even
at very low doses of basal insulin and in spite of
insulin dose adjustments, patients rapidly became
normoglycemic and even hypoglycemic. These findings
come in concordance with other works, showing insulin
resistance disappearance and propensity to diabetes

hypoglycemia. While most hypoglycemia discovered
by CGM seems to be silent and occurring mainly
at nights, there were three cases of clinically overt
hypoglycemia in our patients (none of them on
insulin). The silent night hypoglycemia may potentially
be very dangerous given patients' unawareness and
its prolonged duration: up to 7% of time-in-range in
some patients on CGM recordings (see Table 3). From
the pathophysiological point, recurrent and prolonged
hypoglycemia results in three main compensatory
reactions: first, enhancement of glucagon secretion;
second, the suppression of insulin secretion; and
third, the mobilization of glycogen from depot and
augmentation of gluconeogenesis.

Interestingly enough, Glucagon seems to be a major
player. Studies in TIDM with insulin withdrawal, suggest
glucagon has an important role in the pathogenesis of
ketoacidosis, since neither severe hyperglycemia nor
hyperketonemia developed during suppression of
glucagon with somatostatin.[36]

Alink to ketosis (K) and ketoacidosis (KA)
The term ‘Euglycemic Diabetic Ketoacidosis’ was

recently introduced, as the clinical experience of SGLT2i
implementation grows.[4] Nevertheless, the American

remission on very low-calorie diets and/or IBT.[32-34]
In our opinion, all this is a convincing confirmation of

IR-disappearance on energy-wasting therapy.

Providing most
hyperinsulinemia in

T2DM  patients
parallel

with

suffer
IR,[35] one

from

may suggest rapid IR disappearance may cause

Association of Clinical Endocrinologists & American College
of Endocrinology (AACE/ACE) considers "Euglycemic"
diabetic ketoacidosis (DKA) a misleading term and instead
recommends the use of “DKA with lower-than-anticipated

glucose levels".[5] However, the question of how low

glucose may still be, causing KA development seems to
remain unanswered. In this paper, we intentionally avoid

Table 3- Characteristics of
patients with CGM-proved
hypoglycemia on SGLT2i

Tabmuia 3 - XapaKkTepucTuKu

ITAIIMEHTOB C

nopTBepxkaeHHoi CGM
runornmkemnert Ha SGLT2i

I-.II-Imz slpz:;':i: Minimal Clinical Kind and dose of Kind and Kind and Kind and
ypogryce - Metformin SGLT2i dose of Basal | dose of GLP 1
range *, SG level signs of (mg/day) dose of Insulin analogue
% (Hours: (mg %) hypoglycemia DPP4-i
Minutes) (mg/day) (U/day) (mg/day)
Patient1 | 70 (915) <40 ves 2000 DODO%‘ﬂOZ'” L'“O%“p““ §
Patient 2 40 (555) <40 no 1700 Empo%lﬂozm B Glozrgme Llrogoltgtlde
Patient 3 30(4:30) 50 no 1275 Dopo%\ﬂozm B Deg1lgdec Llroalgtlde
Patient4 | 50 (720) 49 no 2550 Empo%'ﬂoz'” . G'Og%‘”e L”O%'U;'de
Patient5 | 50 (4:40) 43 yes 2550 Empo%'ﬂoz'” - - §
Patient6 | 04 (035 ) 64 no 2550 Empo%'ﬂoz'” - - §
Patient7 | 50 (345) 64 no 1700 Do'oo%‘ﬂoz'” - - L”Oﬁ"gt'de
Patient8 | 20 (115) 45 no 1275 DOpO%‘ﬂOZ'“ - - L”Ogo"g'de
Patient9 | 04(025) 54 yes 2550 Empo%'ﬂoz'” - - Lm%"f'de

*Hypoglycemia was defined as reduction of SG (Sensor Glucose) below 70 mg %.
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Table 4. Characteristics of patients
with ketoacidosis (KA)

Tabuija 4. Xapakrepucruka
ManueHToB ¢ KeroauuzgosoM (KA)

the term ‘Diabetic Ketoacidosis’ or DKA, thus emphasizing
the possibility of this kind of ketosis (K) and ketoacidosis
(KA) even in non-diabetes patients.

In our study, three (2.2%) of 136 patients were found
to develop K, as was indicated by repeatedly elevated
levels of capillary blood -hydroxybutyrate. Interestingly
enough, two out of three patients had mild clinical signs
such as nausea, loss of appetite, general weakness,
and fatigue. These signs and symptoms could easily be
attributed to other pathologies, like gastro-intestinal viral
infections, except for the finding of elevated (2.0 mmol/l)
(-hydroxybutyrate concentration in capillary blood.

Unfortunately, recently published waming of Israeli
Ministry of Health [53] confirmed our concerns regarding
particularly high incidence of KA (67 cases) on SGLT2i
therapy background, (41 cases were reported in 2017). All
of themrequired hospitalization, while two patients died. In
May 2015, the US Food and Drug Administration (FDA) sent
out a warning to alert the healthcare community about the
potential for "euglycemic ketoacidosis " in patients with
type 2 diabetes who are using SGLT2 inhibitors.[4] The
warning ensued after 20 acidosis cases werereported tothe
FDA Adverse Event Reporting System database between
March 2013 and June 6, 2014. The risk was particularly high

in patients undergoing anesthesia for surgery procedures.
Nevertheless, subsequent to this FDA waming, the results
of the EMPA-REG trial did not find any increased risk for KA
with Empagliflozin compared with placebo.[1]

While even low doses of exogenous insulin may effectively
prevent K and KA development, it is not surprising, that
many patients develop this complication particularly after
insulin withdrawal. Interestingly, in analysis of Ogawa et
al, in six (21.4%) out of 28 patients who developed KA, the
cessation of insulin or insulin secretagogue was suggested
as a possible contributing factor. In 12 (41.8%) patients
the reason was not found, while in most other patients,
starvation and appetite loss as well as low-carbohydrate
diet were the trigger.[13] Accordingly, in all three of our
patients who subsequently developed ketosis, insulin
had been stopped earlier because of very good glucose
control and absence of the necessity for insulin therapy
continuation (Table 4), thus elevating the suspicion of
Hypoglycemic-Hypoinsulinemic ketosis.

Development of K and KA on low-carbohydrate (CHO)
diet combined with SGLT2i is especially interesting since
in this case, acceleration of urinary glucose excretion by a
SGLT2 inhibitor, would lead to a no-carbohydrate-available
hypoglycemia state and a completely-insulin-deficient

development

Case 1 Case 2 Case 3
Age, years 59 70 66
Sex Male Female Female
Diabetes duration, years 20 38 20
Time from beginning of
treatment with SGLT2i to KA 1.5 months 2.5 months 7 months

Combined therapy

Metformin (850 mg x 3/day)
Liraglutide (1.2 mg/day)

Sitagliptin (100 mg/day)
Metformin (850 mg x 3/day)

Metformin (850 mg x 3/day)

SGLT2i

Empaglifiozin (10 mg/day)

Empagliflozin (10 mg/day)

Empaglifiozin (10 mg/day)

Concentration of 3-hydroxy-
butyrate, mmol/L

21 20

23

Possible trigger

Stopped insulin therapy

Stopped insulin gradually, while
her diabetes control remained ex-
cellent without any insulin therapy.

Estimated HbAlc =

Treated with MDI for the last 10
years. Insulin was stopped on
Mt-IBT therapy. Subsequently

6.1% on CGM remained on Metformin only

Comments

Long-standing untreated and
uncontrolled T2DM. Ketosis
appeared 3 weeks after dis-
charge from the hospital, where
coronary artery bypass grafting
was done. No clinical signs of
KA. Stopped Empagliflozin and
renewed it after several weeks.
Diabetes control remained
satisfactory

Patient was treated with MDI for
33 years. For last 4 years — by
insulin pump therapy. Total daily
insulin dose (TDI) = 30 U. Sub-
sequently pump therapy was
stopped. Two month later, in spite
of the good glycemic control
without any insulin, weakness has
appeared as a possible clinical
sign of KA. After K development,
basal insulin of 10 U/day was add-
ed. Stopped Empagliflozin and
renewed it a month later. Diabetes
control remained good

Routine course of chemotherapy for
stable cancer provoked anorexia
and very low CHO consumption.

Vomiting and nausea. Hard to dif-
ferentiate from chemotherapy side
effects. Stopped Empagliflozin and
did not renew. Diabetes control
remained good on Metformin only




condition, resulting in exacerbating ketosis and finally in
ketoacidosis.[37] In this case report, authors describe a
32-year-old diabetes woman who developed severe KA
on SGLT2i combined with low-carbohydrate diet. Though
authors were unable to confirm hypoglycemia, they found
urinary C-peptide, which was undetectable at admission,
increased up to 40.2 ug/day after initiation of a diet
containing 210 g carbohydrate/day. Clearly, the patient’s
endogenous insulin secretion was suppressed, most likely
by silent prolonged hypoglycemia, and rapidly recovered
afterreturning to anormal diet. This report may indicate the
common pathway of Hypoglycemic-Insulinopenic ketosis
and KA development in SGLT2i treated patients. In spite
of a quite different pathogenesis of T2DM and Addison’s
disease, both of them most probably demonstrate the
same Hypoinsulinemic hypoglycemia mechanism as a
cornerstone of ketosis and KA development.

As insulinopenia and hypoglycemia are classic signs
of Addison's disease, it seems interesting to discover
numerous reports regarding KA as a presenting sign
of a new-onset Addison's. One of them describes
KA development in type 1 diabetes mellitus patient
with newly — diagnosed Addison's, accompanied by
a recurrent and severe hypoglycemia before hospital
admission and even during hospitalization.[38] In
another patient, without diabetes, ketoacidosis was a
presenting sign of an inadequately treated Addisonian
crisis. In this patient, prolonged starvation and
absence of counter-regulation probably resulted in
Hypoinsulinemic hypoglycemia and KA development.
[39] Interestingly, hypoglycemia and ketoacidosis were
a presenting sign in almost 30% of children with new-
onset Addison’s disease[40].

Starvation-provoked ketoacidosis may also serve as
analogue of no-carbohydrate-available hypoglycemic-
insulinopenic state, with complete insulin deficiency and
resulting K and KA, which is probably quite similar to
what we observe on SGLT2i therapy.

Under normal circumstances, with optimal glucose
availability and normal insulin secretion, glycolysis
generates pyruvate, which enters the citric acid cycle for
energy generation by the production of ATP. In any low-
glucose-availability situation, due to either starvation or
insulin deficiency, or both, as well as glucose leakage on
SGLT2i, there is a deficiency of pyruvate entering the
citric acid cycle due to a depletion of glycogen stores.
Alternative sources of energy in such circumstances are
provided by the generation of acetyl-CoA from beta-
oxidation of fatty acids. The amount of the produced
acetyl-CoA may exceed the capacity of the citric acid
cycle, resulting in the generation of B-Hydroxybutyrate,
acetoacetate, and acetone.[41-45]

The proposed mechanism of KA development through
Hypoinsulinemic hypoglycemia is reflected in Figure 6.

Interestingly, we recently (after study closure) observed
the4th case of severe KAina51-yearold diabetes patient
from our study who developed this complication with
need for lung ventilation in ICU. His venous blood pH has
reached 7.022 at admission, while no hyperglycemia was

observed. This patient started Empagliflozin 10 mg/day
added to Mt-IBT five months before KA development.
He received the kit for B- Hydroxybutyrate measurement
but unfortunately have ignored our recommendation to
checkit concentrations. Four months later he developed
viral infection with subsequent pneumonia. His appetite
was low and he started losing weight rapidly. Clearly,
there was a necessity to stop Empagliflozin, but
unfortunately, his family physician didn’t discontinue this
medication timely. Immediately after this, he developed
severe KA and was hospitalized in ICU. Empagliflozin
was stopped. His venous blood pH at discharge was
7.42. Given severe infections may cause exacerbation
of IR, relative, but not absolute insulin deficiency [46],
we attribute KA development in this patient to the
same proposed pathophysiological mechanism (SGLT2i-
enhanced negative energy balance - hypoglycemia —
Hypoinsulinemia — KA).

During starvation, there is significant elevation of
glucagon concentrations, together with low insulin,
the later also appears to be biologically inactive and
rapidly disintegrating.[47] Unger et al. report the
results of glucose-insulin-glucagon-free fatty acids (FFA)
changes in eight volunteers during and after 72-hours
of starvation. Remarkably, participants demonstrated
hypoglycemic or near-hypoglycemic values, their
glucose concentration declined progressively during
starvation to a mean level of 54.0 mg% on the third day,
and in three individuals, values of 45 mg % or less were
observed during the fast. FFA levels went up sharply,
more than threefold compared to pre-starvation levels.
[47] Clearly, all of the above predisposes to ketoacidosis
development. Our suggestion, the pathophysiological
changes in well-controlled T2DM patient continuing
the unadjusted full-dose SGLT2i therapy may be quite
similar to above-mentioned condition. Interestingly,
all three our patients, who later developed ketosis,
were well-controlled, making their insulin treatment
unnecessary. Therefore, in the SGLT2i case, it is probably
Hypoinsulinemic hypoglycemic ketosis and ketoacidosis
development that is discussed, rather than "euglycemic
ketoacidosis".

As for type 1 diabetes, patients showed clear and
statistically significant propensity to hypoglycemia
development when Empagliflozin was added on stable
insulin doses. However, no ketosis elevation was
observed, most probably because patients were further
allowed to reduce the insulin doses on flexible insulin
regimen, thus avoiding hypoglycemia.[48] Interestingly
enough, in another study addressing type 1 diabetes
patients, high fasting beta-hydroxybutyrate levels were
observed in one patient on Empagliflozin 2.5 mg and one
patient on Empagliflozin 25 mg during routine safety
laboratory monitoring at week 4, albeit, these patients
were asymptomatic.[49] Finally, recent DEPICT study
clearly demonstrated SGLT2i — induced elevation of KA
frequency. [50]

In our opinion, glycogen stores depletion is an important
condition, necessary for K and KA development. In
fact, ketosis would not appear until an opportunity to
easily mobilize sufficient glucose from the depot would



Table 5. A comparison of Group
A and Control Group reveals

the highly significant difference
in the percent of time spent in
hypoglycemia range (TIR) in
SGLT2i-treated patients.

* Basal HbA, - is the last labo-
ratory HbA, performed before
CGM recording;

** Estimated HbA|_—isa CGM-
derived HbA  ;

*** The BMI reduction was highly
significant in both groups, p<0.01

Tabmuira 5. CpaBHeHMe TPyTITIbI

A VI KOHTPOTILHOJ TPYTIIIBI
TIOKa3bIBACT OYeHb 3HAUNTETHHYIO
PasHMILy B IPOLIEHTAX BPEMEHM,
THPOBEJICHHOTO B [IAITa30He
rvmormkemun (TIR) y
TTAIEHTOB, ToTyJaBImyx SGLT2i.
* Basamprbiit HbA, - mocnemmit
naboparoprbiit HbA ,
BBITIO/THEHHBII TIePeJt 3aIMChI0
CGM;

** Pacyetnpnit HbA - 310
nponseomHbiit o CGM HbA
*** Crmkerne VIMT 6b110
BBICOKO 3HAUMMBIM B 00eMx
rpymmax, p <0,01
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present itself. Only after glycogen depletion, which
apparently depends on time spent in hypoglycemia,
gluconeogenesis shifts from glycogen to fat sources.
Free fatty acids (FFA) concentration rises and ketone
production begins. Preserved glycogen stores may
explain why our hypoglycemia-proved patients kept
normal levels of B-hydroxybutyrate. This may also
explain why patients undergoing prolonged fasting
before surgeries are at maximal risk. It is not surprising
therefore, that the PRAC recommends temporarily
stopping SGLT2i in patients hospitalized for major
surgical procedures or due to serious illness.[14]

Our findings may have valuable practical
implementations. First of all, we recommend considering
SGLT2i dose adjustment when patient approaches
HbA1c of 7% or less, as to prevent the development of
hypoglycemia. Measuring $-hydroxybutyrate is helpful,
since even subclinical propensity to ketoacidosis may
reflect an elevation of FFA with their deteriorating
effect on the heart. Pilz et al, showed that FFA levels
independently predict all-cause and cardiovascular
mortality in subjects with angiographic coronary artery
disease [51].

We discovered more frequent than previously reported
hypoglycemia rates in SGLT2i treated T2DM patients.
After excluding three patients with hypoglycemia
events on insulin therapy, our data demonstrate
hypoglycemia rate of 11.5% of the total 52 patient's group,
who performed CGM. Silent (night) hypoglycemia, is a

well-known risk factor for cardiovascular events, silent
myocardial infarction (MI) and stroke. The EMPA-REG
study did not include silent Ml in the primary analysis for
major adverse cardiovascular events (MACE). Only about
half of the patients were screened for silent MI. When
this was included in the primary analysis, the primary
MACE endpoint still demonstrated non-inferiority but
no longer showed superiority as compared to placebo.
No significant difference was also observed between
Empagliflozinand placebo fornon-fatal stroke[52]. Could
it be attributed to silent hypoglycemia in Empagliflozin
arm? So far, the question remains unanswered.

Study limitations

We were unable to track the possible link between
time of exposure to SGLT2i therapy and hypoglycemia/
KA development. Theoretically, it seems plausible this
kind of dependence may exist, since glycogen stores
depletion is a time-consuming process. We were also
unable to discover KA development in patients with
CGM-proved hypoglycemia. It is likely they simply have
not had enough time for glycogen store depletion.
Additional studies are required to evaluate this
suggestion.

SUMMARY

To our knowledge, this is the first study investigating
real-life rates of hypoglycemia and ketosis with the
help of such precise tools as CGM and capillary blood

Group A Control group P
(Hypoglycemia) (Mt-IBT only), n=T1 A vs. control

Number of patients with CGM, n 9 Il NS
Mean age, years 60.6£11.3 592+8.3 NS
Mean diabetes duration, years 13139 14.3+6.8 NS
Males, n (%) 6 (66) 7 (63.6) NS
Females, n (%) 3(33) 4 (36.4) NS
Baseline HbA, , %* 8.0 t09 8.2+1.7 NS
Last Estimated HbA, on CGM**, % 61+0.7 6.6x0.45 NS
Last Average Sensor Glucose (SG), mg/dl 1290+22.5 142.6+30.6 NS

Time in Hypoglycemia Range (%) 35%2.3 0.4+14 0.0005
BMI at admission to the clinic (kg/cm2) 348+37 349+ 53 NS
BMI at the end of the study*** 311+ 42 32.3+58 NS
Received Metformin; n (%) 9 (100) 11(100) NS
Received DPP-4-i, n (%) 1(11.0) 0 NS
Received GLP-1 analogues, n (%) 8 (820) 1 (100) NS

Received SGLT2i 9 (100) 0




B-hydroxybutyrate measurement in T2DM patients
treated with SGLT2i. Surprisingly, hypoglycemia rates
(11.5% of the total 52 patient's group, who performed
CGM) were revealed to be higher than previously
reported. Moreover, in a significant proportion of
patients these side effects were clinically silent.
Additionally, combining SGLT2i with basal insulin (even
at very low such doses) frequently resulted in silent
hypoglycemia, confirming our proposal regarding
IR disappearance on a negative-energy-balance
background. We suggest a link between prolonged
hypoglycemia and ketosis development. The outcome
seems to be exposure-and-dose-dependent, relying on
glycogen stores depletion. Diabetologists and general
practitioners (GP) should be aware of these effects.

Despite the fact that the benefits of SGLT2 inhibitors
continue to outweigh their risks in T2DM treatment,
we strongly recommend to preventively discontinue
SGLT2j, or at least to adjust its dose, in severely ill and/or
hospitalized patients, as well as in patients undergoing
prolonged fasting. Considering dose adjustment is also
recommended in patients approaching HbA1c levels of <
7%. Routine measurement of blood ketones and regular
performance of CGM recordings are advised.

CONCLUSIONS

More frequent than previously reported rates of
hypoglycemia and ketosis were discovered in patients
taking SGLT2 inhibitors. Pathophysiological link between
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Tendencies and perspectives of central
alpha2-adrenomimetic application in
medico-biological research
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ABSTRACT

The pharmacodynamic effects of the administration of a2-adrenergic agonists both in a monovariant
and in combination with drugs of other pharmacological groups are considered. Based on analysis of
safety nonclinical studies the characteristics of main physiological effects of a2-adrenergic receptors
as well as physiological effects of a2-agonists on various organs and systems are presented. For the
determination of tendencies and directions in research of central a2-AM (dexmedetomidine) the analysis
of bibliographical data, accumulated and extracted from Medline database with 5 year time-filter
(VOSviewer, 1.611 version) has been carried out. For the further research of central a2-adrenomimetics and
their application in clinical practice the following perspective directions have been determined: the study
of effects and mechanisms of cytoprotectant and antioxidant action, the study of the use of drugs in a
monovariant and in combinations for the development of analgesic drugs, anesthesia and development
of combined formulations with a delayed release of antagonists designed to mitigate side effects.

KEYWORDS

Alpha2-adrenomimetics, a2-agonists, dexmedetomidine, combinations, antioxidant,
cytoprotection, lipid peroxidation.

TeHAEHLUMM U NepCneKTUBbI NPUMEHEeHMUS
LLeHTPANbHbIX ANb$a2-aapPEeHOMUMETUKOB B MEAUKO-
éuonoruyeckux uccnepnosaHusx (o6zop nureparypni)

H.T. BeHrepoBuuy, U.M. UBaHOB, |0.A. MpownHa
[OCYAQPCTBEHHBIVI HOYYHO-UCCNEAOBATENBCKNIA MCMALITATENBHBIM MHCTUTYT BOEHHOM
MeauUHbl MMHUCTEePCTBA 060pP0HbI Poccuinckon ®epepaumm, CankT-leTepbypr, Poccua

PE3IOME

PaccmoTtpeHbl dapmakoamHammyeckme addekTbl Nor BBEAEHWM a2-A0pEHOMUMETMKOB KAK B MOHOBOI-
PVIAHTE, TAK 1 B KOMBMHALMY C MPEenapATaMy Apyrix GApMaKonormyeckyx rpynmn. Hao ocHose aHAnmaa
LOKIVHUYECKMX UCCNEOBAHWUI 6€30MACHOCTU NPEACTABNEHA XAPOKTEPUCTUKA OCHOBHBIX GU3MONo-
rMyeckmx addekToB a2-aapeHOPELENTOPOB, A TAKXe duanonormiyeckrx abdekToB Npu BO3OENCTBNM
02-0OroHWCTOB HA PA3NMYHBIE OPraHbl U CUCTeMbI. [N onpeneneHmns TeHaeHUMn 1 HOMPABNeHMin Uccne-
LOOBAHMA LEHTPANbHLIX a2-AM (Mo gekcMeOeToMUanHy) BEINOMHEH AHAINSE BUEIMONPAGUUECKIX OAHHDIX,
OTOBPAHHLIX B 6a3e MEDLINE ¢ BpemeHHbiM dunstpom «5 nem. (VOSviewer sepcun 1611). B kavecTtse
Haméonee NepCnekTUBHbLIX HAMPOBNEHM A8 OONbHENLINX MCCNEOOBOHMUM LIEHTOABHBIX a2 OOpeHO-
MUMETUKOB U UX MPUMEHEHWSI B KITMHWUYECKOW MPAKTUKE ONpeaeneHb! M3ydeHne ahdekToB 1 MeXOHW3-
MOB LIMTOMPOTEKTOPHOIO W AHTUOKCUACGHTHOrO OENCTBUS, MCCNedoBOHME NMOUMEHEHWSI NEKAPCTBEHHbIX
CPEencTB B MOHOBAPWAHTE U B KOMBMHALMSX 418 PAPAOOTKM AHAMBreTUYEeCKMX NPenapaToB, OHECTe-
31K 1 CO3AAHNE KOMOMHNPOBAHHBIX PELIeNTYP C 30MEeLNIeHHBIM BbICBOSOXAEHMEM OHTAFOHWCTOB C Lie-
b0 HUBEMMPOBAHMS MOBO4YHbIX 3DDEKTOB.

KJTIOYEBDBIE CJIOBA

Aﬂbq}OZ—O,D,peHOMIAMeTIAKI/I, 02-AroHWCTbI, AEKCMeaeTOMUANH, KOMOUHALMW, OHTMOKCUACHT, UMTO=
npoTekumnd, nepeknCHoe OKncneHne nnMnmoos.



INTRODUCTION

Medetomidine is a potent and highly specific alpha2-
adrenergic receptor agonist (a2-AR), is registered in 34
countries and is widely used abroad. In medico-biological
research its dextrorotatory isomer - dexmedetomine is
broadly used [1]. According to its chemical properties,
medetomidine is a lipophilic compound that is rapidly and
completelyabsorbed whenadministeredintramuscularly.
The half-absorption period is approximately 7 minutes;
the peak concentration in plasma is reached in 30
minutes [2]. Dexmedetomidine is a racemic mixture of
two stereoisomers, dextro- and levomedetomidine.
The dextrorotatory isomer is an active principle of
the drug, levorotatory is practically depleted of any
pharmacological activity and induces moderate sedation
and analgesia only when administered in high doses
[3]: The drug can be administered intravenously (iv),
intramuscularly (im) and subcutaneously (sc), but
the last route of administration is inferior to others in
completeness and intensity of sedation [4].

The pharmacological effects of dexmedetomidine, which
determine its field of application in medico-biological
research, are characteristic of alpha2-adrenergic agonists
(a2-AM) and include deep sedation, analgesia, muscle
relaxation, anxiolytic effect, the reduction of need for iv
and inhalation anesthetics.

Within the pharmacological group, dexmedetomidine is
one of the most novel and selective agents, however, itis
not devoid of undesirable effects from the cardiovascular
system (bradycardia, arrhythmia, hypo-and hypertension,
decreased cardiac output), which are observed with the
introduction of a2-AM of the first generation (xylazine).
This causes some caution among clinicians about the
application of dexmedetomidine in premedication and
as a sedative agent, especially in a monovariant.

Nevertheless the quantity of publications on this drug is
still increasing from 2004 (Fig. 1), and overall number of
nonclinical and clinical research in 2018 was 142 and 118
respectively.

The decrease of amount of nonclinical and clinical
research of dexmedetomidine in 2019 in the background
of preservation of considerable volume of experimental
research allows to admit widening of application
evidence of a particular drug and representatives of a
pharmaceutical group in general.

Elaboration of experimental data of a2-AM
pharmacodynamics as well as the analysis of directions
of nonclinical and clinical studies will allow to expand the
understanding of possibilities for application of drugs,
belonging to this pharmacological group, in clinical
practice both in a monovariant and as a part of combined
formulations.

Physiological effects of alpha2-adrenergic
receptors on the basis of publication analysis
of nonclinical safety studies

Adrenoreceptors of a2-type are a separate subclass
of alpha-adrenergic receptors which are localized in
the central nervous system (CNS) and in almost all
peripheral tissues [5]. Subtypes of a2A, a2B, a2C, a2D are
distinguished on basis of differences in their structure,

distribution pattern in CNS [6] and sensitivity to
pharmacological preparations [5]. Apparent interspecific
differences in the ratio of subtypes of a2-AR, their density
and localization in CNS are noted.

The most important subtypes of clinical significance
can be considered the oa2A-subtype, which is
responsible for the level of wakefulness in the
brain stem, and the a2B-subtype that regulates the
diameter of peripheral vessels [7].

The largest role in the implementation of interspecific
differences in the effects of a2-AMis assigned to the ratio
of receptor subtypesin the brain stem. Forexample, inthe
brainstem of dogs and rats a2A-subtype predominates
and in the brainstem of sheep it is a2D [8]. It should be
noted that ruminants, in view of the features of a2A
and a2D subtype functioning in the brainstem, are most
sensitive to the action of a2-AM. These features should
be takeninto accountin the prediction of the efficacy and
toxicity of a2-AM based on interspecific transfer.

Sedation and analgesia caused by a2-AM depends not
only on species characteristics of receptor subtypes,
but also on the selectivity of the drug for the a1 or
a2 subtype. The majority of well-known a2-AMs are
also capable of activating the at-subtype, this effect
makes a significant contribution to the manifestations
of pharmacological action, that is especially typical for
low-specific agents, such as xylazine. Activation of the
at-subtype causes excitement, anxiety, an increase of
locomotor activity and the level of wakefulness [9].
These effects are noted when xylazine is used in high
doses: 4-8 mg/kg [10]. It was shown that stimulation of
central at-receptors reduces the hypnotic effect of a2-
AM, for example, dexmedetomidine [11]. It was shown
that with the introduction of a2-AM in high and toxic
doses at the initial period of drug action, the effects of
at-AR activation prevail [12].
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When used in therapeutic doses highly selective drugs
possess the greatest activity and safety. It is reported
that the selectivity ratio between the a2/a1 subtypes
of the drugs is the following: medetomidine (1620/1),
detomidine (260/1), clonidine (220/1), xylazine (160/1) [13].

Sedative effect

Interest in the usage of a2-AM is stipulated by their ability
to cause deep sedation and anxiolytic effect. These
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effects are mediated by receptors that are predominantly
localized in the neurons of the locus coeruleus of the
bridge and lower part of the brainstem [10]. Activation
of presynaptic a2-AM leads to blockage of the release
of norepinephrine necessary to maintain the level of
wakefulness. The network effect of impaired release of
norepinephrine leads to sedation.

In some cases the impossibility of achieving optimal
sedation with the use of a2-AM in therapeutic doses is
noted. This may be due to previous stress, fear, agitation,
pain and various conditions that contribute to the release
of endogenous catecholamines. In clinical practice
there are cases when patients were sedated with
dexmedetomidine, a temporary “awakening” occurred
(adecreaseinthe degree of depression of consciousness)
as aresult of exposure to external stimuli[14].

Analgesia

a2-AM cause analgesia due to stimulation of receptors
at various levels of pain impulse in the spinal cord
and brain [15]. Radioligand studies have shown a high
concentration of a2-AR in the lateral horns of the spinal
cord [16] and in the brainstem, where nociceptive stimuli
are processed[17].

In the regulation of pain sensitivity there is an interaction

between opioid receptors and a2-AR in the brain [18] and
spinal cord [19]. a2-AR and opioid receptors are found
in the same areas of the CNS and are often localized
at the same neuron. It is believed that both groups of
pharmacological drugs produce their analgesic effect
according to similar mechanisms related to the activation
of the system of secondary messengers through
G-proteins, which leads to the opening of potassium
channels, hyperpolarization of the postsynaptic
membrane and blockade of impulse conduction along
the pathways of pain sensitivity.

The results of some experimental and clinical studies
indicate that the pronounced analgesic effect of a2-AM
is not supported throughout the sedation period. In
this regard, drugs of this pharmacological group cannot
be used in the monovariant as analgesics for painful or
extensive surgical interventions. The duration of the
analgesic effect, as a rule, does not exceed half of the
duration of the sedative one [20]. a2-AM is recommended
to use in combination with local anesthetics or other
analgesics for surgical procedures. Studies of the
effectiveness of a2 AM in microdoses in acute and
chronic pain have revealed their high activity in systemic
and epidural administration [21]. However, the analgesic
effect may be accompanied by undesirable sedation and
negative effects on the cardiovascular system.

Effects on the cardiovascular system

By stimulating the central and peripheral adrenergic
receptors, a2-AMs affect the functioning of
cardiovascular system. The most pronounced effect
is observed in sick and weakened animals, as well as
against the background of previous pathology of heart
or blood vessels [22]. The main negative effect of a2-

AM is bradycardia, bradyarrhythmia (AV blockage of 1-2
degree), a pronounced decrease in cardiac output up to
50%, an increase in total peripheral vascular resistance
[23, 24]. According to the results of many studies, it was
found that a decrease in cardiac output is not associated
with a direct effect of a2-AM on myocardial contractility.
It is secondary to an increase of total peripheral vascular
resistance and a decrease in heart rate (HR) [25].

As arule, with the introduction of a2-AM, first an increase
in total peripheral vascular resistance occurs, followed
by a weakening of the peripheral effect and restoration
of the blood pressure (BP) level to normal values
[26]. The evidence and duration of an increase in total
peripheral vascular resistance and blood pressure during
administration of a2-AM depends onanumber of factors:
selectivity, dose, route of administration (iv or im). The
initial hypertonic effect of a2-AM is more pronounced
when they are administered in high doses and with
intravenous method of administration compared with
intramuscular one [27].

According to the analysis of many studies, it can be
concluded that when using (dex)medetomidine in
therapeutic doses, clinically significant hypotension
does not develop. In case of blood pressure was initially
elevated, then its value returns to the species norm[28].

Arrhythmogenicity

The introduction of a2-AM often causes a decrease
in heart rate to 30-50% [29]. Frequent cases of vagal
bradyarrhythmias, AV blockage of 12 degree were
noted [30]. As a rule, these rhythm disturbances are
not lifethreatening and are associated with a reflex
reaction to peripheral vasoconstriction and a decrease in
sympathetic tone. With the introduction of a2-AM, an AV
block of the 3rd degree and a stop of the sinus node rarely
occur [31]. At the same time, in an electrocardiographic
study, bradycardia is not accompanied by impaired sinus
rhythm [32].

Selective a2-AMs don’t produce true arrhythmogenic
effect (defined as a decrease in average effective dose
of adrenaline for ventricular arrhythmias). In contrast,
dexmedetomidine administered intramuscularly causes
an increase of the effective dose of adrenaline for
ventricular arrhythmias [33].

Impact on the function of the respiratory system

Sedation on the background of the introduction of a2-AM
is accompanied by a decrease of frequency of respiratory
rate (RR). Respiratory depression is secondary to CNS
depression, however, when compared with other
sedatives, the effect of a2-AM on respiration is not so
pronounced even in sublethal doses [9]. In those works
where the partial pressure of gases was measured, an
increase in pCO2 was noted while maintaining a normal
level of pO2[34].

It has been established that the degree and clinical
significance of respiratory depression increases with the
use of a2-AM in combination with other sedatives. The



most pronounced respiratory disorders were recorded
after the introduction of combinations of medetomidine
with opioids and propofol [35]. The combination of
medetomidine with ketamine is considered to be much
safer [36].

Muscle relaxation

a2-AM in analgesic doses is known to cause muscle
relaxation [37]. This effect is associated with inhibition
of a2-AR at the level of the spinal cord interneurons [12].
It should be noted that tizanidine is effective in reducing
muscle spasticity in stroke, traumatic brain injury and
multiple sclerosis due to the pronounced muscle relaxant
effect[9].

Hypothermia

With sedation caused by a2-AM, a decrease in body
temperature may occur. In general, a decrease in
temperature under the influence of a2-AM may be
associated with inhibition of CNS and a decrease in motor
activity [38].

Fasciculations, cramps

This reaction develops, as a rule, in a noisy environment,
on the basis of which it can be assumed that the
mechanism of its occurrenceis associated with anincrease
in sensitivity to sound stimuli [39]. In clinical practice,
it is also noted that with dexmedetomidine sedation,
“awakening” (increased wakefulness) is possible in
patients as a response to external stimulation [40].

Endocrine manifestations

The results of various studies indicate that a2-AM
reduces the level of stress hormones during surgery, and
thus, can mitigate stress reactions to surgical procedures
in dogs [9].

a2-AMs, especially xylazine, have been reported to
increase blood glucose by suppressing insulin release and
stimulating glucagon release following activation of beta
and alpha pancreatic cells respectively [32]. With respect
to selective a2-AM medetomidine no hyperglycemic
effects were detected [20].

Intravenous administration of medetomidine in doses
of 10-29 pg/kg induces a diuretic effect lasting up to 4
hours [41].

Anincrease of the release of growth hormone under the
influence of a2-AM was revealed, however, the clinical
significance of this effect has not been conclusively
established [3].

Vomiting

a2-AM induces vomiting in animals due to stimulation
of chemoreceptors of the trigger zone located in the
locus coeruleus region of the brain [42]. Xylazine induces
vomiting at the initial period of sedation [43].

According to clinical safety studies of dexmedetomidine
in healthy volunteers, vomiting in humans following the
administration of the drug develops in 4-6% of cases,
depending on the route of administration [4].

Effect on the digestive tract

a2-AM reduces gastric secretion, increases the duration
of food transit [9], and inhibits colon motility [44].
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Intraocular pressure

The multidirectional effect of a2-AM on pupil diameter
and intraocular pressure in animals of various species has
been reported[45].

Intracranial pressure

a2-AM  reduces central blood flow due to
vasoconstriction, and thus reduces intracranial pressure
in dogs anesthetized with isoflurane on mechanical
ventilation [46].

The analysis of pharmacodynamics effects of central a2-
AM allows to assume a wide possibility of application of
drugs belonging to this group in clinical practice both
in a monovariant and in combination with other drugs.
Moreover, therapeutic indications for the use of central
a2-AMs are not limited only to use in anesthesiology,
which requires a number of additional studies of their
effectiveness and safety in the experiment.

The analysis of trends and directions of
research of a2-am-adrenomimetics with the
example of dexmedetomidine

To determine the trends and directions of research of
central a2-AM the most frequently used drug in clinical
practice, dexmedetomidine, was chosen. The analysis
usedbibliographicdataselectedinthe MEDLINE database

Figure 2 - Map of the occurrence
of keywords and MESH terms
in publications devoted to
dexmedetomidine 2014-2019,
n=3040

Figure 2 - Map of the occurrence
of keywords and MESH terms
in publications devoted to
dexmedetomidine 2014-2019,
n=3040
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Figure 3 - Map of the frequency
of occurrence of the main terms
and definitions in the texts of
publications on dexmedetomidine
2014-2019, n = 3040
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for the keyword “dexmedetomidine” with a temporary
filter of “‘5 years”. The selected array of information was
analyzed using text-mining technology using the graphic
visualization method in VOSviewer version 1.6.11 (Center
for Science and Technology Research (CWTS) of the
University of Leiden, the Netherlands). At the first stage
of the study, a conceptual map was constructed based
on the frequency of occurrence of keywords and MESH-
terms (Figure 2).

The analysis, based on indicators of the relationship
between the terms, identified 4 main clusters (in the
figure they are presented in different colors). The
main directions of research on a2-AM are related to
the experimental study of the cytoprotective effect of
dexmedetomidine on models of damage of different
organs and systems, with clinical safety studies in
anesthesiology practice, with application in veterinary
medicine. To clarify the results, an in-depth bibliographic

aki
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analysis of the published materials was carried out,
including the full text of the articles (Figure 3).

The presented map made it possible to identify more
clearly the main areas of research in the field of a2-AM
studies. As the most promising area of research the
use of a2-AM cytoprotectors and antioxidants should
be considered. The effects of the protective effect on
alveolocytes [47], cardiomyocytes [48, 49], hepatocytes
[50] are described in details in literature. To date, the
mechanisms of such action are at the initial stage of their
study. Itisknownabout the reduction of lipid peroxidation
products, the production of peroxynitrile radicals [51],
the stimulation of the activity of endogenous glutathione
and superoxide dismutase [52]. A significant role in this
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PE3IOME

PaccMoTpeHb! akTyanbHble BOMPOCH COOTBETCTBUSA MEOMLMHCKMX OTXOA0B PefepafibHOMY 30KOHY
89-d3 «O6 OTXOAAX MPON3BOACTBA M MNOTPEGNEHNI» 1 ACMNEKTLI BEASHNSA OEATENBHOCTM NO 06PALLE~
HUIO C MEAUUMHCKUMU OTXOAOMM C LENbiO COOTBETCTBUS OAHHOMY HOPMOTUBHOMY MPABOBOMY OKTY.
YCTOHOBNEHO, YTO NPW NONOACHUM MEOULMHCKMX OTXOOOB nofd Aencreme PenepaibHOro 30KOHO
®3-89 He yuTeHbl LONONHUTESNbHbIE TPEBOBAHMS K BEAEHMIO AESTENbHOCT MO OOPALLEHWNIO C HUAMU,
BHeceHue B PeaepasbHbI KNACCUDUKALMOHHBIR KATANor otxonos (OKKO) «<MeamumHCKme oTxomdbl»
KQK OTAENbHbIM 610K M ONTUMMU3ALMS NACNOPTUIALNN MEANLMHCKMX OTXOLO0B. [1O-HALLEMY MHEHWIO, B
HOCTOsLLEeE BPEMS B OEATENbHOCTM MO OOPALLEHMIO C MEANLMHCKUMU OTXOAOMUN UMEKDTCS NPOGensb
B 9KOSOrMYyeCckoM 3aKOHOAATENbCTBe Poccuinckon denepaumm 1, KoK CNeacTeme, B NPABOMNPUMEHN -
TENBHOW MPAKTKKE. [MTOEANOXEH ANMOPUTM HOYYHO OBOCHOBOHHbBIX MOAXOOOB K PELLUEHWNIO OCHOBHbIX
MMEIOLLMXCH MPOBEM, KOTOPRLIE BO3MOXHO OyAeT NPUMEHWTb B XOAE NOArOTOBKM U PA3RAGOTKM VH-
HOPMALMOHHO-TEXHNYECKOrO CMPABOYHMUKA MO HAMAYYLIMM OOCTYMHLIM TexHonorvam (HOT) oépa-
LLIEHUS C MEeANLMHCKMMK OTXOOCMU.

KJTIOYEBDIE CJIOBA

OTxofdbl NPOU3BOACTBA U MNOTPEGNEHNUS, MEANLIMHCKME OTXOb!, KINACCUMUKALMSA OTXOOOB, OXPAHA
OKPYXAOLLErN Cpefbl, 3KONOrmMyeckas 6e30MacHOCTb, MHPOPMALMOHHO-TEXHNYECKNA CMPABOYHMK,
HaWNyYLLUMe OOCTYMHbIE TEXHOMOMMM, CUCTEMbI OKONOTMUYECKOro MeHEOXMEHTd, HEeraTMBHOE BO3ae -
CTBME HA OKPYXAIOLLYIO cpefy, O6pdLLeHne C OTXOAAMM NPOU3BOACTBA U NOTREBIEHNS.

Approaches to a comprehensive solution to
the problem of medical waste management

V.V. Perelygin , N.A. Sklyarova, S.G. Paramonov, T.A. Pyatiizbyantsev
Saint Petersburg State Chemical Pharmaceutical University, Saint Petersburg, Russia

ABSTRACT

Topicalissues of medical waste compliance with Federal Law 89-P3"On Production and Consumption
Wastes" and aspects of conducting medical waste management activities in order to comply with
this regulatory legal act are considered. It has been established that when medical waste falls under
the federal law FZ-89 additional requirements for conducting waste management activities are not
taken into account, the entry of “medical waste” into the Federal Classification Catalog of Waste
(FCCW) as a separate unit and optimization of the certification of medical waste. In our opinion, there
are currently gaps in the medical waste management activities in the environmental legislation of the
Russian Federation and, as a consequence, in law enforcement practice. An algorithm of scientifically
based approaches to solving the main problems of the existing problems that can be applied during
the preparation and development of the Information and Technical Guide on the best available
technologies (BAT) for medical waste management is proposed.

KEYWORDS

Production and consumption waste, medical waste, waste classification, environmental protection,
environmental safety, information and technical reference book, best available technologies,
environmental management systems, negative impact on the environment, production and
consumption waste management, Federal Classification Catalog waste pharmaceutical standards.



Mpob/iema NpUCYTCTBMA B OKPYXKatOLLLEN cpese /ieKap-
CTBEHHbIX CPEACTB U UX MeTabo/IMTOB AB/IAETCA YacTblO
obLuelt npob/iembl 3arpA3HEHWA OKPYXKatoLLLel cpeapl.
LLInpokuit 0630p creLmaibHOM IMTepaTypbl MOKa3bIBaET,
YTO B CTOYHbIX BOAAX MOTYT MPUCYTCTBOBATb Pas/IMuHble
K/1acCbl /IEKApCTBEHHbIX CPeACTB, BK/HOYAsA FOPMOHbI,
06e360/MBatoOLLME CPeaCTBa, aHTUOMOTUKM, aHTUKOary-
/AHTBI, aHa/ILFETUKM U MPOTUBOBOCMA/IUTE/IbHbIE CPes-
CTBAa, NCUXOCTUMY/IATOPbI, aHTUAEMPECCaHTbI [1, 2].

Huxke npvBeseHbl TO/IbKO 0bLLMe acneKTbl obpatleHus ¢
OTXOAaMM /1eKapCTBEHHbIX CPE/CTB B Pas/IMIHbIX Cy6b-
eKTax feATe/bHOCTU YesioBeKa. Hampumep, B pukase
Mwunzgpasa PP ot 15.12.2002 N2382 (peg, 0T 05.02.2010)
«O6 yTBEpAEHUM MHCTPYKLMM O MOPAAKE YHUUTOME-
HWA /IeKapCTBEHHBIX CpeacTs» [3] nponmcaHbl Tpebosa-
HUA MO OOPALLLEHNIO C /IeKAPCTBEHHbIMM CPeACTBaMM,
MpHLLIEALLIMMM B HEFOAHOCTb. /leKapCTBEHHbIE CpeaCTBa,
NpULLIeALLIME B HEFOAHOCTb, U /IeKapCTBEHHbIE CpescTBa
C UCTEKLWWMM CPOKOM FOAHOCTU MOANEXHKAT USDBATUIO U3
06paLLeHna 1 MocIeAyHoLL,EMY YHUHTOXKEHMIO B NO/HOM
obbeme. pogaa yKasaHHbIX /1eKapCTBEHHbIX CPe/CTB
3arpetuaerca.

Take B NpyKase yKasaHo, YTO NO/A/IeXKaT YHUHTOXEHMIO
/leKapCTBEHHbIE CPeACTBa, AB/AIOWIMECA NOAAe/IKaMU
W/IM HE3aKOHHBIMM KOMMAMM 3aperncTpupoBaHHbIX B Poc-
cuiickoi Pegepauyn /IeKapCcTBEHHbIX CpeaCcTB, OOHapy-
EHHbIE 1 KOHPUCKOBAHHbIE TaMOMXEHHbIMM OpraHamm
Npu BBO3€ UX Ha TeppuTopumto Poccuiickoit PegepaLimm.

B MNocTtaHoseHuu MNpaButensctea PP oT 03.09.2010
N2674 «O6 yTtBepxaeHWU [1paBuA YHUHTOMKEHUA
He06pOKayYeCTBEHHbIX /1IeKAPCTBEHHbIX CPeACTB,
$anbcUPUUMPOBAHHBIX  /1IEKAPCTBEHHBIX  CPeACTB
M KOHTPAaKTHbIX /1eKapCTBEHHbIX CpeacTs» [4]
onpegesieH MopAAOK YHUYTOMXEHUA. YHUYTOXKeHUe
He06pOKayeCcTBEeHHbIX, (asbCUPULMPOBAHHBIX U
KOHTPa(aKTHbIX /IeKAPCTBEHHbIX CPeACTB OCyLLecT-
B/IAETCA OpraHu3auuen, MMeroLei /ULEH3UI0 Ha
AeATe/IbHOCTb Mo cbopy, 1crno/b3oBaHuto, obesBpe-
*KMBAHWIO, TPAHCMIOPTUPOBKE U pasMeLLeHU0 OTXO-
A0B |-V knacca onacHocTU. [pou3BOAUTCA OHO Ha
crneyuasnbHO 060OpPyAOBaHHbIX M/A0LWAAKaX, MO/Uro-
HaX ¥ B CrieluasibHo 060pPyAOBaHHbIX NMOMELLEeHUAX
c cobnogeHnem TpeboBaHMiM NO OXpaHe OKpYy»Kato-
el cpeabl B COOTBETCTBUM C 3aKOHOAATE/IbCTBOM
Poccuiickon ®egepauum [4].

YKaszaHbl KOHKpPETHbIE OCO6eHHOCTVI, CBA3aHHbIE C arpe-
raTHbIM COCTOAHUEM NIEKAPCTBEHHbIX CI)OpM U MX CNoCco6-
HOCTbHO PacTBOPATLCA B BOAE.

Knakue siekapcTBeHHble GOPMbl YHUHTOXAIOT nyTem
pasgaB/vBaHUA C MOCIEAYIOWMM pasBedeHnemM coaep-
*KMMOTO BOAOM B COOTHOLLEHMM 1:100 U C/IMBOM O6pa-
3yIOLLIerocsi pPacTBOpa B MPOMBbILL/IEHHYIO KaHa/IM3aLMIo
(B @3p030/1bHbIX HasvIOHaX MpeaBapUTE/IbHO /e/1atoTCA
otBepcTuA). OCTaTKM amny/l, aspo30/ibHbIX 6a//IoHOB,
MaKeToB U (/IAKOHOB BbIBO3ATCA OObIYHBIM MOPAAKOM,
KaK NMPOU3BOACTBEHHbIN /M ObITOBOI MyCOp;

TBepable /seKapcTBeHHble (GOpMbl, COogeprKaliue
BO/AOPacTBOPUMble  CyOCTaHLUMM  /1€KAPCTBEHHbIX
CpeAcCTB, noc/ie 4pob/eHna 40 nopoLkoobpasHoro
COCTOAHWA MOANENKAT Pa3BeAeHUI0 BOAON B COOT-

HOLLIEHWUM 1:100 U C/MBY OBpasytoLLLeica CycrneHsnm
(v pacTBOpa) B MPOMBILL/IEHHYHO KaHa/M3aumLo.

Teepable /eKapcTBeHHble GOpMbl, CcogepKallue cy6-
CTaHUWMM /1IEKApPCTBEHHbBIX CPeACTB, HEPAacTBOPUMbIE B
BO/E, MATKME /IeKapCTBEHHbIE POPMbI (Masu, CynmnosuTo-
pUM U T. A.), TPAHCAEPMa/IbHblE GOPMbI /1EKAPCTBEHHBIX
CpeACTB, a Takxke papmaLieBTMIeCcKkue CybCTaHLmMm YHUY-
TOMKAIOTCA NyTEM CRUraHWA [3].

OAHaKO CyLLeCTBYIOT HEKOTOpbIE opuandecKkmne npobe-
/bl C KM1accudmKaLmen AaHHbIX OTXO40B U UX COOTHeCe-
Huem ¢ genctyrolmm Pegepas/ibHbiM K1accUprKaLMoH-
HbIM KaTa/loroM OTXO/,0B.

CylLecTByloLLan B HacTOsALLee BpeMsA KAaccuduKaLpa
MEAMLMHCKIX OTXOAO0B yCTaHOB/IeHa B CaHUTapHbIX Mpa-
Buax v Hopmax (CanluH) 2.1.7.2790-10 [5].

MeguupHcKke O0TX0Abl B 3aBUCMMOCTM OT CTEMeHU UX
3MUAEMMO/IOTUHECKOM, TOKCUKO/IOTMYECKOW U paamauy-
OHHOM OMacHOCTM, @ TaKXe HeraTMBHOrO BO3AeNCTBUA
Ha cpegy OOWMTaHUA MOAPA3AE/NATCA Ha NATb K1acCoB
OMacHOCTU:

Knacc A-anmnaemmonorndecku 6esonacHble 0TX0Abl,
NpUG/IMKEHHbIE N0 COCTaBY K TBEPAbIM ObITOBBIM OTXO-
AaM.

Knacc b - 3n1Maemmno/iornieckm onacHble OTXoZbl.

Knacc B — 4pe3sBblHaiiHO 3MMAemMoIorM4ecki onac-
Hbl€ OTXOAbl.

Knacc I' = TOKCMKO/I0rM4ecKkn onacHble oTxogb! -1V
K/1aCCOB OMacHOCTU.

Knacc [ — pagnoakTBHbIE OTXOAbI.

Mo cBoeMy MOPPONOrMHECKOMY COCTaBYy OTXO/bI KAac-
ca A COOTBETCTBYIOT TBEP/bIM KOMMYHa/IbHbIM OTXO-
AaMm, T. e. MOryT nonagaTh nog Aencrene PegepasbHO-
ro 3akoHa ®3-89.

Otxopbl kracca bu B (B cooteTcTBIM € CaHTMH [5] «nocie
annaparHbIX crocob0B 06e33apakmBaHus C MPUMEHEHWEM
bUBMHECKUX METOA0B U U3MEHEHWA BHELLHErO BUAA OTXO-
0B, UCK/IFOHAIOLLIENO BO3MOXKHOCTb MX MOBTOPHOIO Mpw-
MEHEHW) ... MOTYT HaKar/IMBaTbCs, BDEMEHHO XPaHWUTLCA,
TPaHCMOPTUPOBATLCS, YHUHMTOXATLCA M 3aXOPaHMBATLCS
COBMECTHO C OTXO/aMM K/acca A. YriakoBKa 06e33aparkeH-
HbIX MEAMLIMHCKMX OTXO/0B K1AcCoB b 1 B fo/mkHa MMeTb
MapKUPOBKY, CBUAETE/IbCTBYIOLLYIO O MPOBEAEHHOM 06e-
33apakMBaHUM OTXOAO0B». Tak1M 0Bpasom, Noc/ie npose-
AEHHOM 0B6paboTKN MeAULIMHCKIE OTXOAb! 3TOrO K/acca
TaK»e MOryT nornaaats nog aevicreme $3-89.

TpaHcnopTUpOBKa, 06e3BperknBaHMe U 3aXOPOHeHKe
OTXOA0B Kaacca ' OCyLecTBAATCA B COOTBETCTBUM
C rurMeHnyecknmn TpeboBaHMAMM, NpeabABAAEMbl-
MW K TOPAAKY HaKOM/IeHUsA, TPaHCMOPTUPOBaHWA,
06e3BpeXnBaHMA M 3aXOPOHEHUA TOKCMYHBIX MPO-
MbILL/IEHHBIX OTXOZ0B.

TpaHCMOpTMPOBKa OTXOA0B K/Aacca /[ oCyLwecTBAsA-
eTcA B COOTBETCTBMM C TpeboBaHUAMM 3aKOHOAA-
TenbcTBa Poccuiickont Pegepanum K obpalleHuto ¢
PaAanOaKTUBHbIMU BeLLLeCTBAMMU.

Takvm 06pa3om, MOXKHO CAe/1aTb BbIBOA, YTO MeAWLMH-
CKWE OTXO/bl K/1accoB onacHocTu A, b 1 B nocie npose-
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AeHUA onpese/ieHHbIX BUA0B 06paboTKM MOMaAatoT Nog,
aevictBre depepanbHoro 3akoHa P3-89. UiegoBate/ib-
HO, X MOYHO YTWU/IM31POBATb Ha MO/IMrOHaAX.

®3-89 nponmcbiBaeT 0bA3aTe/bHOE /MLEH3UPOBaHKe
AeATeIbHOCTH Mo obpalLieHuto ¢ oTxodamu |-IV kraccos
OMacHOCTU. 3akoHogaTe/bcTBOM Poccuiickon Peaepa-
LMK He YCTaHOB/IeHbl TPeOOBaHUA MO /IULEH3UPOBAHUIO
AeATe/IbHOCTY MO 06e3BPEXKMBAHMIO 1 Pa3MELLIEHUIO Me-
ANLMHCKMX OTXO/,0B.

CorniacHo CaHluH [5], MpocpoyeHHble /1eKkapcTBa OTHO-
CATCA K Kaccy T, T. e. K MeANLIMHCKMM OTXOZaM. TO/IbKO
nogo6HbIX 0TX0A0B HeT B PegepasibHOM KiaccudmKa-
LIMOHHOM KaTasiore 0Tx0408B (aasee — PKKO). (regosa-
Te/IbHO, MONYHUTb /IMLEH3UIO Ha UX 0be3BpexmMBaHue U
pa3melLieHre npob/eMaTniHO. Kak 1 NoayuuTb A/18 HUX,
Mo npu4mHe 60/bLLIOro pasHOO6pasnA UX XMMUYECKOro
COCTaBa, NacrnopT Ha 0TXoAp! |-V K1acca onacHoCTw.

MTak, nonagas nog, aeicraue 3-89 [6], MeguumHckme
OTXOAb! A,0/KHbI BbITb YKa3aHbl U B PKKO [8]. B HacTo-
fAllllee BpeMA B 3TOM KaTa/ziore umeeTca To/bKo 610K
7 47 800 00 00 0 «OTx0abl Npy 06e3BpexMBaHMM 61O-
JIOFUHECKMX U MeAMLIMHCKMX OTX0A0B». Kaacc onacHo-
CTU 3TKX 0TX0A0B — [V 1 V. OgHaKo npu cxuraHum dap-
MaLeBTUYECKMX NpernapaToB BO3MOXHO obpa3oBaHue
1 3Ha4YMTE/IbHO 60/1€€ TOKCUYHBIX COeAMHEHUI, Ha YTO
yKasblBaeT BcemupHaAa opraHu3aumA 34paBOOXpaHe-
HuA (BO3) [9].

Monaaasa noga aericteme 3-89, npeanpuATHA, NPOU3BO-
AALIME MeAVLMHCKNE OTXOAbl, AO/IKHbI B COOTBETCTBUM
CO CT. 11 «TpeboBaHMA K 3KCM/yaTalun 34aHuit, coopy-
YKEHWI M MHbIX OOBEKTOB, CBA3aHHLIX C ObpalleHnemM
C OTXOAAMW» BbIMO/HATL Orpeje/ieHHble TpeboBaHus,
nponucaHHble B ®3-89 (B pes. PeaepasibHOro 3akoHa oT
20.12.2014 N2458-03):

— pa3pabatblBaTh, B Lie/IAX YMEHbLLIEHWUA KOM4ecTBa OT-
XO/0B, MPOEKTbI HOPMATUBOB MX OBPA3OBaHUA W /IMMU-
TOB Ha pa3melLieHue (3a UCK/I0YeHUEM CYOBEKTOB Ma/o-
rO U CpeAHero rnpeAnpuHUMaTe/IbCTea);

— BHOCUTB /12Ty 33 HeraTMBHOE BO34,e/CTBUE Ha OKPY*Ka-
FOLLYHO CPeAy MpU pa3meLLieHUM OTXOA0B;

- cobntogatb TpeboBaHuA Npu 0bpaLLleHum ¢ rpynnamm
O/IHOPO/HbBIX OTXO/A0B;

Pazgen 1. AHann3a
dapMaLLEeBTUHECKON OTPACN

— BHEAPATb Ha OCHOBE HOBEMLIMX HAy4YHO-TEXHUHECKMX
AOCTM)KEHMI‘/‘I Hanny4dlimne AOoCTyrnHblE TEXHO/10MMKU, B TOM
Ynaie Ma/Io0TXOAHbIE;

— NMPOBOAUTL UHBEHTAPM3ALMIO OOBEKTOB pasMelLeHns
OTXOZ0B B COOTBETCTBMM C NPaBW/I1aMM, ONpese/ifAeMbl-
MU deaepasibHbIM OpraHOM UCMO/IHUTE/IbHOM B/1IACTU
B 06/1aCTH OXpaHbl OKpysKatoLLeit cpeabl (B pea. Peae-
pa/IbHOro 3aKoHa OT 29.12.2015 N2404-$3);

— MPOBOAUTL MOHWTOPWHI COCTOAHUA U 3arps3HEHWs
OKpY»KatoLLeli cpe/bl Ha TEPPUTOPUAX OGBEKTOB pasme-
LL|EHWA OTXOAOB, UT. 4.

/1A 2nL, AoMyLLIEHHBIX K cOOpY, TPaHCMOPTUPOBKeE, 06-
paboTke, yTWAM3aLuK, 06e3BPEXKMBaHMIO, pa3MeLLeHUIo
0TX0/08B |-IV K/1accoB onacHOCTH, HEOBXOANMO Ha/uMe
ZLOKYMEHTOB O MO/y4eHUn KBamdmKaLmm 418 paboTbl
TakMMK oTxodamu (cT. 15 ®3-89) [4].

[NA MeAULIMHCKMX OpraHM3aLmii:

— Pa3/ie/MTb OTXOZb! MO KaTEropUAM /1A YCTaHOB/IEHUA
HOPMATVBOB MX OGPA30BaHKA U /IMMUTOB Ha pa3smellie-
Hue (cT.18 $3-89) [4];

— BECTU Y4eT U1 NPe/OCTaB/IATb OTHETHOCTb B MOPAAKE U B
CPOKM, KOTOpble onpege/eHbl deaepa/ibHbiM OpraHoM
UCMO/IHUTE/IbHOW B/1aCTU, OCYLLLECTB/IAIOLLMM PYHKLM 1O
$GOPMUPOBaHNIO OPULIMA/ILHON CTAaTUCTUMHECKOW MHPOP-
MaLm, N0 COr/IaCOBaHMIO C Peepa/ibHbIMM OpraHamm UC-
MO/IHUTE/IbHOW B/1aCTM B 06/1aCTh 06paLLieHMA C 0TXOAaMM
B COOTBETCTBUM CO CBOEH KOMMeTeHLmelt (CT. 19 11 23).

CT. 24.2. 3-89 «Pery/mposaHue B 06/1acTv obpatleHns
C OTXOAAaMM OT UCMO/Ib30BaHWA TOBApOB» (BBeAeHa de-
A€Pa/ibHbIM 3aKOHOM OT 29.12.2014 N2458-03) npeayc-
MaTpuBaeT 06A3aHHOCTb NPOM3BOAMTENEN C MOMEHTa
NepBUYHON pea/In3aLm X TOBapOB Ha TeppUTOpuK Poc-
cuiickoi Pegepalm obecrieurBaTh BbiNo/HEHWE HOPMa-
TUBOB YTWAM3aLWK [4]. [leicTBMe 3TOM CTaTby pacrpo-
CTPaHAETCA Ha TOBapbl, MPOM3BeEeHHbIE HAa TEPPUTOPUM
Poceuiickolt Pegepaliy, 1 UX YrakoBKy (M. 1.1 BBEAeH
®degepasibHbIM 3aKOHOM OT 31.12.2017 N2503-03) [4].

A/bTepHaTVBa — Yyr/iata 3Ko/orMyeckoro cbopa. 3To
MMeeT 3HaueHue, npexae Bcero, anA dapmaleBThye-
CKUX MPeAPUATUI, BbIMyCKAOLLMX MPOAYKLIMIO B Pas/INy-
HbIX BUAAX YTAKOBKM.

AnropuTtM paspa6oTku MHGOPMALMOHHO-
TEXHUYECKOro CMpPAaBOYHUKA MO HAUNYYLLUM

pocTynHbiM TexHonorusm (MTC HAT) o6pa-

Paspen 2. TexHonoruu, ncnonsaye-
Mble B HOCTOSLLEE BPEMS

Paspen 3.
MNpnpohononb3OBAHWE

Paspen 4. BeiGop
(onpeneneHne) HOT

Paspgen 5. Dkonornyeckun
MeHeOXMEHT

ueHua ¢ MegULUHCKUMU OTXO4AMU

CraHpapTtsl MCO
TapPMOHM3ALMA HOPMATHBOB

Paspen 7. MepcnekTnsHble
TEXHONOTrMnn



Kpome Bcero BblLLIEM3/I0MEHHOrO, B COOTBETCTBUM CO
cT. 26 $3-89 [4] HEOBXOAMMO OpraHM30BbIBaTbL U OCY-
LLLECTB/IATb MPOU3BOACTBEHHBIA KOHTPO/Ib B 06/1aCTH
obpalLieHrA ¢ 0TXOAaMM, KOTOPbI AB/IAETCA COCTABHOM
4aCTbtO MPOU3BOACTBEHHOMO 3KO/IOMMHECKOrO KOHTPO/IA,
OCyLLIeCTB/IAGMOro B COOTBETCTBUM C TpeboBaHUAMM
3aKoHO/AaTe/IbcTBa B 06/1aCTM OXPaHbl OKpYKatoLLelt
cpeapl (M. 2 B peg. PegepasbHOrO 3aKOHa OT 21.07.2014
N2219-®3) [11]. 3To nogpasymeBaeT Ha/M4Me NACroOpPTOB
OTXO,0B U MECT XpaHeHUA B COOTBETCTBMM C K/l1accamu
OMacHOCTH, YUIOBUAMM UX 06E3BPEXMBAHMA U YTU/IM3a-
ummn. To eCTb Ha NpeanpUATUAX — MPOU3BOAUTE/AX Me-
AVLMHCKOM M papMaLeBTUHECKOM NMPOAYKLMM A0/HKHA
6bITb paspaboTaHa cvcTema no obpaLeHnio MeanLIMH-
CKUMM OTXOAaMM.

B BA3M C aKTya/IbHOCTbIO BHEAPEHUA B MPOMbILL/IEH-
HbIX OTPAUIAX HAW/YYLLMX AOCTYMHbIX TEXHO/OMMIA [10,
1], 41A KOTOpbIX Yy:Ke paspaboTaHbl 6osee 50 MHGOP-
MaLWMOHHO-TEXHUYECKMX CMPABOYHUKOB MO HaW/yuLLMM
AOCTYMHBIM - TexHo/orUAM  [12, 13], XOTUM 06paTuThL
BHMMaHWe 3aKOHOgaTe/1el Bcex ypoBHelH, pa3pabatbi-
BAOLLIMX COOTBETCTBYIOLLIME 3aKOHOMPOEKTbl, Ha TO,
4yTo B Cdepe OOpaLLEHUA OTXOAOB /IEKAPCTBEHHbIX
CpeACTB MPOM3BOACTBA U MOTpeb/eHNA OTCYTCTBYHOT
a/leKBaTHaA TEPMWHO/IOTUA, OrpesAe/seHUA U MOHATUA.
B mpaBonpuvMeHUTE/IbHOM MPaKTUKE He YYUTbIBAOTCA
BCe 0COOEHHOCTU MCTOYHWMKOB MOSB/IEHUA OTXOA0B /le-
KapCTBEHHbIX CpeAcTB (MeaULMHCKME OTXOoAbl, 0bpa-
3yloLLpecs B pesy/ibTaTe MEAMLMHCKON AeATe/IbHOCTH;
oTxoapl dapMaLeBTUHECKUX CybCTaHUMiA U npenapa-
TOB Ha CTaAWM AOK/IMHUYECKUX UCC/IeA0BaHUI; OTXOAbI
(apmaLieBTUHeCK1X MpenapaToB M YNakoBOK B COCTaBe
TBEPAbIX KOMMYHa/IbHBIX 0TX0A0B (TKO); 0TX0AbI NMpes-
NpUATUIA — NPOU3BOAUTE/NEN MEANLIMHCKOM U PpapmaLies-
TU4ECKOM NMPOMBILL/IEHHOCTH, OTXOZpl, 0bpasytoLLpecs B
cybbeKTax papmMaLieBTUHECKOM AeATe/IbHOCTH, ObITOBbIe
KaHa/IM3aLyOHHbIE CTOKM U Ap.). He yuuTbIBaeTCcA U Heus-
BeKHbIN MX KOHTaKT C MeAULIMHCKMM 060pyA0BaHMeM 1
npegMeTamMm MeAMLIMHCKOTO HasHadeHuA. CumTaem Le-
/lecoobpasHbiM  paspaboTtatb MHPOPMALIMOHHO-TEXHM-
YECKUI CMPaBOYHMK HaW/YYLLIMX AOCTYMHBIX TEXHO/IOTUIA
obpalLeHrA C MegULIMHCKMMM OTXOAAMM.

B CBA3M C 3TUM NpeACTaB/feTcs He0BX0AMMOM paspa-
00TKa Hay4HO OHOCHOBAHHOTO METOAMYECKOrO U a/ro-
PUTMUYECKOrO OBecreqeHna MoAXOA0B K BHEAPEHUO
HaWYHLLIMX AOCTYMHbIX TEXHO/IOMUIA B paMKaXx BCEro u3-
HEHHOTO LIMK/1a /IEKAPCTBEHHbIX CPEACTB, B XO/Ee KOTOPO-
ro Hem3beKHO 06pasyrTCA OTXOAbI, C YHETOM TEXHUYe-

CKOWi peasn3yemocCTy, 3KO/I0rMYecKon Ge3onacHoCcTH 1
SKOHOMMYECKOIA Lie/1eco0bpasHOCTM.

[lna 3TOro HeobXxoAMMO MCMO/b30BaTb METOAO/IOTUIO
($YHKLMOHA/IbHOrO MOAE/MPOBaHUA. PaccmMoTpeTb, Kak
CBA3AH MOAE/MPYeMbIM MPOLIECC C OKPYXKatoLLen cpe-
A0, OMMCaTb MPOLLECChl U CBA3M MEX/y HUMMU U OKpY-
)atowelt cpeaoit. Kak Mbl yKasa/m Bbllle, obpallieHve
OTXOZO0B /IeKapCTBEHHbIX CPeACTB TPebyeT MHOroKpu-
TepuWa/IbHOM ONTUMM3ALMN Ha OCHOBE BEPOATHOCTHOrO
TEMaTU4eCKOro MOAE/IMPOBaHUs [14, 15]. ITO MOKeT ro-
3BO/IMTb YETKO YCTAHOBUTb MOPAAOK AEMCTBUIA, KOTOPble
BbINO/IHAIOTCA Ha KaXK/A0M 3Tarne rnpu nepeBoge obpattie-
HUWA OTXOA,0B /IeKAPCTBEHHbBIX CPeACTB Ha Hau/y4LLIMe 40-
CTYMHbIE TEXHO/IOTUM.

TaKke HeobXoAMMO MpPeayCcMOTPeTb BHEAPEHUe TUMo-
BOI KOMIM/IEKCHOM CUCTEMbI SKO/IOTMHYECKOro y4eTa. To
cTpaTernyeckas 3a/ada, BblMO/HEHWe KOTOpPOW Mo3BO-
/IAIeT NO/y4UTb €AMHOE METOA0/I0TMHECKU U TEXHUYECKU
YHUPULMPOBAHHOE pPeLLeHMe 4/1A BCEX BUAOB AeATe/Ib-
HOCTU MpeAnpUATUIA — POU3BOAUTE N /IeKAPCTBEHHBIX
CpeACTB, Cy6beKTOB hapMaLeBTUHECKON AeATe/IbHOCTU
1 APYrux Cy6beKTOB, COOTBETCTBYIOLLLEE BCEM CTaHAap-
TaM U1 y4UTbIBatOLLLee COBPEMEHHOE 3KO/I0rM4ecKoe 3a-
KOHOZATe/IbCTBO.

Hanprmep, B MpoL,ecc 3KO/I0rMHeCcKoro y4eTa Ha npowms-
BO/CTBEHHbIX MPeANPUATUAX apmaLieBTUHEeCKON Mpo-
MbILL/IEHHOCTU BOB/IEYEHO MHOXECTBO MOAPaA3Ae/IeHMit:
AUCneTyepcKan cyxba, oTaen MeTpoaornu, 1abopato-
pUK, COBCTBEHHbIE IPYMMbl MPOU3BOACTBEHHOTO KOHTPO-
/18, TPYMMa ayAwTa, HOPMUPOBaHUA U aAp. OpraHusauma
MX B3aMMOAENCTBUA Ha OCHOBE aBTOMAaTM3MPOBAHHOM
cucTeMbl y4eTa GakTOPOB SKO/I0MMHECKMX PUCKOB MO3BO-
JIUT Y4UTbIBaTb OCOBEHHOCTU TEXHO/I0MUI MPOM3BOACTBA
/IeKapCTBEHHbIX CPeACTB U CaMOl MPOAYKLMM.

Mosy4eHHble B xoae paboTbl Hag MHGOPMALIMOHHO-TEX-
HUYECKUM CMPaBOYHUKOM MOAXOAbl MOMKHO OyAeT Ha-
Y4HO 06OCHOBATb M Ha UX OCHOBE MPE//IOKUTL CUCTEMY
0bpalL,eHNA OTXO/A0B /IEKAPCTBEHHbIX CPeACTB 4/1A BCexX
CyOBeKTOB, 3aHATbIX B 3TOM cdepe AeATe/IbHOCTU.

Takum 06pa3om, 60/bLIMHCTBO CyLLLeCTBYHOWMX NPO-
6/1em, BO3HMKAIOLWMX MPU aCCUMUIMPOBaHUM Mean-
LIMHCKMX OTX040B € $3-89, N0 HalLleMy MHEHUIO, MOK-
HO peLnTb C MOMOLLbIO BHEAPEHUA B OPraHM3aLmax
dapmaLleBTU4ECKOM OTpacin U Apyrux cybbekTax
obpalleHUa OTXO/AO0B /IEKapCTBEHHBIX CPeACTB CH-

OénacTtb NnpuMeHeHUs1 UHGOPMALMOHHO-TEXHUYECKOro

Pucynok 2. O6mactb
npumenenns VTC

CMPABOYHMUKA MO HAUAYYLLUUM [ROCTYMNHbIM HAT o6pamers
c Mg, K
texHonoruam (UTC HAT) o6paweHus ¢ MeAULMHCKMMU M ﬂ“i”;zonﬁxﬁ
oTxoaamMm
A Figure 2. Scope of ITS
BAT medical waste
| management
MNpennpusaTus- Cy6bekTsl
npounsBoguTen Cy6bekThl dap- AOK/TMHNYECKINX B cocrase TBEP- MennumnHckume
baPMALEBTMUSCKOM MOLIEBTUYECKON MICCNEAOBAHMN AbiX OPraRM3a LM
MPOMbILNEHHOCTH 0eaTeNbHOCTH dapmauesTn- KOMMYHGOMbHbIX p
HecCknx npend- OTXOOOB
paTos
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FOCT P 52249-2009 (MgeHTH4eH GMP 33 UCK/IO4EHU-
em [punoxenua 20) [18] u apyrumn meayHapoa-
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Oco06eHHOCTM HOPMUPOBAHUSA U KOHTPONS
Bbl6pocoB Ha o6bekTe Il kaTteropum

M.B. Jlamuxosa
CIry um. H.I. YepHbiwerckoro, r. CapaTos, Poccus

Features of regulation and control of
emissions at the facility of category lli

M.V. Lamikhova

SSU named after N.G. Chernyshevsky, Saratov, Russia

MprKa3 MuHNpupoasl PO N274 «O6 yTBEpKAEHUN TpebOo-
BaHWIA K COAEPXKaHMIO MPOrpamMMbl MPOU3BOACTBEHHOMO
3KO/10rM4eCKOro KOHTPO/IA, MOPA/Ka 1 CPOKOB Mpe/CcTas-
/leHuA oT4eTa 06 OpraHu3aLyK 1 O pesy/ibTaTax OCyLLecT-
B/IEHUA MPOM3BOACTBEHHOMO 3KO/I0MHECKOr0 KOHTPO/Is»,
NoABMBLUMIACA 28.02.2018 I., BbI3bIBaET y Npe/ACTaBUTE/IeN
XO3ANCTBYIOLLMX CYOBEKTOB Psig, BOMPOCOB B TOM, YTO Ka-
CaeTcs ero NpYMeHMMOoCTU A1 061beKToB I KaTeropum.

lMpeacTaBym Takyto cuTyaLmto. Ha npeanpuATM — o6bek-
Te HeraTMBHOro Bo3geicTauA Ill KaTeropum MmeeTca MHO-
ro CTaLMOHAPHBIX MCTOYHMKOB BbIOPOCOB B aTMocdepy.
MpUCyTCTBYIOT 3arpA3HAIOLLME BELLeCTBa BCEX K/1aCCOB
ornacHoctu — ¢ | o IV. lpu 3tom Bewectsa | u Il Kraccos
OrMacHOCTU BbIOpacbIBaeT TO/IbKO HaCTb MCTOHHUKOB.

Hopmatuebl npege/sHo AomnycTumbix Bbibpocos (M4B)
W paspelleHre Ha BbIOpOC Yy MpeArnpuATMA — CTaporo
o6pasLa, U OHO BOT-BOT 3aKaH4MBaeTcA. Ha ocHoBaHUM
MYHKTOB 9.1.1-9.1.5 Npuka3a MuHNpupoab! paspabatbisa-
eTcA N/1aH-TPaduK KOHTPOAA CTALMOHAPHBIX MCTOYHUKOB
BbIOPOCOB. 3TOT M/IaH-TPadVK BKIKOHAETCA B MPOrpaMmy
MPOM3BOACTBEHHOMO SKO/I0rM4ECKOro KoHTpos (M3K).

Bo3sHukaeT Bonpoc. o 3aKkoHy a1 06bekToB Il Katero-
P11 HOpMATHBbI 40MYCTUMOrO Bbibpoca (H/B) paccumTbi-
BalOTCA TO/IbKO A/1A 3arpAsHAtoLmX BelecTs | u || k1accos
onacHocTu. lonyyaetca, B nporpammy MK 1B oT4eT 0 pe-
3ynbTatax 3K Hago BKIKOYATL TO/IBKO UCTOYHUKM, B Bbl-
Bpocax KOTopbIX MPUCYTCTBYHOT Bellectsa | 1 Il kraccos
OrnacHoOCTH, 1 camu Beliectsa | 1 Il k1accos onacHocT? A
YTO fe/1aTb C OCTa/IbHbIMM CTaLMOHAPHBIMU MCTOYHUKAMM
n Bewecteamu Il v IV k1accoB onacHOCTU? ECM nX TaKke
BK/IO4UTB B [13K, € Yem cpaBHMBaTb X PaKTUHECKMIA Bbl-
6poc, YTODbI OKa3aTb OTCYTCTBUE MPEBbILLIEHUIA?

A em paspelLieHye Ha BbIGPOC 3arpA3HAIOLLIMX BELLLeCTB
B aTMOCQEpHbI BO3ayX eLle cBexee? Mo cTapbim Tpe-
60BaHMAM HOPMaTVBbI YCTaHOB/IEHbI A/1A BelecTs -1V
K/1acCoOB OMacHOCTU. B TOM Yncie a/1A BELLLeCTB, He BR/O-
YeHHbIX B rMepeyeHb, YTBEPX/EeHHbIM pacropsKeHem

N91316-p>. COOTBETCTBEHHO /11 BCEX 3TUX BELLECTB B
npoekTe MN/B 6bi1 pa3paboTaH M/1aH-TpapuK KOHTPO/IA
BbIGPOCOB Ha CTALWOHAPHbIX UCTOYHUKAX.

Ecm tenepb aniAa obbektoB Il Kateropuu TpebyroTca
cornacosaHHble H/B To/1bKO BelecTs |-l kraccos onac-
HOCTH, AO/MKHO /M NPeAnpUATME A0 OKOHYaHMA CPOKa
AencTBuA npoekta MN/B NpoBoAUTb KOHTPO/Ib B paMKax
IM3K no naany-rpaduky 13 npoekTa? Nam ;e nmeet npaso
BK/IIO4UTB B M/IaH-Tpadmk MK To/bKo Belectsa -1l kiac-
COB OMacHOCTH?

Pasbepemca B 3TOM. /1A 3TOro 0O6PaTUMCA K 3aKOHY
N2219-®33. Cor/iacHo cTaTbe 11:

«1. PaspelueHna Ha BbIOPOC 3arpA3HAIOLLIMX BeLLeCTB B
aTMOCepHbIiA BO34yX, /MMUTbI Ha BbIOPOCH! 3arpAsHA-
IOLLIMX BELLLeCTB, pa3peLleHra Ha cOpOoC 3arpAsHAIOLLMX
BELLLeCTB B OKPY>KatOLLLYIO Cpesy, /MMUTbI Ha cOpock! 3a-
FPA3HAIOLLMX BeLLeCTB, HOPMaTMBbl 06Pa30BaHMA OTXO-
£,0B U /MMUTBI Ha MX pa3MelLieHue (4as1ee — paspeLueHus
U AOKYMEHTbI), MO/yHEHHbIE HOPUAUYECKUMM IMLAMU 1
MHAMBUAYA/IbHbIMU MPEANPUHMMATE/IAMMK, OCYLLLECTB/1A-
FOLLMIMM XO3AMCTBEHHYIO U (M/1) UHYIO AEATE/BHOCTb Ha
0obbeKTax, OKasblBalOLLMX HeraTMBHOE BO3/EeNCTBME Ha
OKPY»alOLLYIO CpeAy M OTHOCALLIMXCA B COOTBETCTBUM C
Pegepa/ibHbIM 3aKOHOM OT 10 AHBapA 2002 roga N27-d3
«O6 oxpaHe oKpyKatoLLeit cpeabl» K obbexktam | u Il Ka-
Teropwmi, 40 1 AHBapA 2019 roaa, AeNCTBYIOT A0 AHA UCTe-
YeHWA CPOKa AEMCTBUA TaKMX paspeLLeHit U JlOKyMEHTOB
/B0 A0 AHA MONYHEHUA KOMIVIEKCHOTO 3KO/I0MMHYECKOro
paspeLueHunsa uin NpeACTaB/IeHnaA AeK1apaLim O BO3aei-
CTBUM Ha OKPYKAIOLLYyHO Cpe/ly B TeHEeHMe CPOKa AeCTBUA
TaKMX paspeLLleHnii U AOKYMEHTOB.

1.1. C 1 AHBapA 2019 roga v A0 NOAYHEHUA KOMI/IEKCHbIX
3KO/I0rMHECKMX paspeLLeHmii B CPOKM, YCTAHOB/IEHHbIE Ya-
CTAMM 6 M 7 HAaCTOALLLEN CTaTbW, A0MYCKAETCA Bblgada Win
nepeodopm/ieHne paspeLLeHuii U 4OKYMEHTOB B NMOPAA-
Ke, yCTaHOB/1IeHHOM [1paBuTe/1bcTBOM PP mam ynosHomo-
YeHHbIM [paBuTe/IbcTBOM PP desepa/ibHbiM OpraHOM Mc-



TNO/IHUTE/IbHOM B/1IACTU. TaKWe paspeLLeHns U 4OKYMEHTbI
AENCTBYIOT /0 AHA MO/YYEHUA KOMI/IEKCHOMO SKO/10rnye-
CKOrO pa3spelLLieHsA B CPOKU, YCTAHOB/IEHHbIE HacTAMM 6 1
7 HACTOALLLEl CTaTbM.

1.2. Opuamieckme mua n MHAMBUAYa/bHble NPeANpPUHM-
MaTe/Iu, OCYLLLECTB/IAOLLIME XO3ANCTBEHHYHO 1 (W) MHYHO
AeATe/IbHOCTb Ha 0bbeKTax Il Kateropum, 06A3aHbI Npes-
CTaBWTb B OTHOLLEHWM OOBEKTOB, Nog/exalmx deae-
Pa/IbHOMY roCy/iapCTBEHHOMY 3KO/I0MM4YECKOMY HaZ30pY,
B YMO/IHOMOY€EHHbIH [paBuTebctBOM PP deaepasbHbii
OpraH MCMO/IHUTE/IbHOM B/IaCTW, @ B OTHOLUEHUM MHbIX
0bObEKTOB — B OpraH UCrNO/HUTE/IbHOM BacTH cybbeKTa
Poccuiickoit Pegepamm gek1apaumio 0 BO34eNCTBUM Ha
OKPY>KaIOLLIYIO CpeAy He Mo3aHee AHA UCTeYeHNA CPOoKa
AeVCTBMA XOTA Bbl 0AHOrO M3 YKa3aHHbIX B 4aCTW 1 HaCTOS-
LLIe CTaTby Pa3peLLeHni U JOKYMEHTOB».

M3 NpOLMUTUPOBAHHOrO MOXHO CAenaTb BblBOA, HTO
obbeKkTaM | KaTeropum npu No/y4eHUM KOMI/IEKCHOrO
3Ko/10rMdeckoro paspetuerus (K3P) npegoctasieHa fo-
NO/HUTE/IbHAA OTCPOYKA. Kpome Toro, oHW UMEHOT BO3-
MOMHOCTb 4,0 KOHLIA 2022 roga (Wim 2024 roaa) nony4uTb
paspelLLieHue Ha BbIBPOC «M0 CTapUHKe.

O6bekThI |l KaTeropun 06A3aHbI NoAATL AeK/1apaLMio O
BO3/,eMCTBMM Ha OKPYKaOLLYHO Cpeay B CPO4HOM NOpAs-
Ke, /1 y HMX 3aKaHYMBaeTCA CPOK AenctauA MAB u pas-
peLLeHua Ha BbIopoc.

Mpo o6bekTbl Il KaTeropun HUYero He CKasaHo, HU B
[AAHHOM 3aKOHe, HM B Apyrux. COOTBETCTBEHHO, 3a He-
MMEHWEM YTOYHAIOLWEN MHPOPMALMM, MPOEKTHO-Pas-
pelumTe/ibHaA AOKyMEHTaUMA /1A Takux O6beKToB
COXpaHAeT CBOK /1erMTUMHOCTb. OfHAKO HET HMKaKOM
Heobx0AMMOCTU CcOobM0AaTb HEKOTOopble TpeboBaHuA,
co/iepxKallivecs B TaKoi AOKyMeHTaumu. B yacTtHocTH,
BbIMNO/IHATb YCTAHOB/I@HHbIE HOPMATMBbI A4/1A BelecTs Il
1 IV K1accoB onacHOCTU.

MpoekT MAB A0 2019 roga paspabatbiBa/scA COr/1IACHO
PekomeHgauuAm?, B KOTOpPbIX NpescTaB/eH obpasely
n/1aHa-rpadmKa KOHTPO/IA Ha MpeanpuATUM 3a cob/ito-
AeHreM HopMaTuBoB /1B Ha UCTOYHMKaxX BbIBPOCOB U
Ha KOHTPO/IbHbIX TOYKax (MocTax). Mpu 3TOM yKasaHuiA
M0 NpeACTaB/IeHUI0 Pe3y/IbTAaTOB KOHTPO/IA MO AAHHOMY
nAaHy-rpadyvKy B 4OKyMeHTe HeT. B gpyrx HopmaTue-
HbIX MPaBOBbIX aKTaX TakWMX TpebOBaHWIt TOXe HeT U
HUKOrAa He 6b110. KOHTPO/1b BLIGPOCOB MO M/1aHy-rpadu-
Ky, Takum obpasom, HeobxoAMMO Bbl10 NPOBOAUTL MO
YTBEPX/AEHHbIM Ha MPeANPUATUM CPOKaM 1 BELLIeCTBaM,
M XPaHUTb AOKYMEHTUPOBaHHbIE pe3y/IbTaTbl KOHTPO/A
6e3 cor/iacoBanuA.

Tenepb KOHTPO/Ib B paMKax NporpaMmbl [M15K no npukasy
N274' AB/1ReTCA 06A3aTe/IbHbIM U MPUOPUTETHBIM.

MpeAnpuATUA 06A3aHbI MPOBOAWTD, B MEPBYHO OYepe/b,
MHBEHTapM3aLMIO UCTOYHUKOB BbIGPOCA, COM/IacHO CTaTbe
22 3aKOHa N296-P3°:

«1. lOpuduyeckue nuua u uHOUBUAYd/IbHbIE Npeod-
npuHUMamenu, ocywecms/stouue xo3alicmeeHHyo
u (uau) uHyto OesmesbLHOCMb C UCNO/IL30BAHUEM
CMAYUOHAPHBIX UCMOYHUKO8, Npu OcCywecms/ieHuu

NpouU3800CMBEHHO20 3KO/102UYECKO20 KOHMPOAA 8
coomeemcmeuu ¢ yCmAaHO8/1eHHBIMU mpebosaHusmU
Nposoodsm UHBEHMAPU3AUUK CMAUUOHAPHBLIX UCMOY-
HUKOB U 8bI6p0CO8 BpedHbIX (3depsasHsaoujUX) ee-
wecms 8 ammocdepHoilti 8030yX, 0OKyMeHmupyrom u
XpaHsm nosy4YeHHvle 8 pesy/sbmame NPo8edeHuUs UH-
8eHMaApu3ayuu U Koppekmuposku amoli uHeeHmapu-
3ayuu cgedeHus.

[...]

4. MHeeHMaApusauyus  CMAUUOHAPHBIX — UCMOYHU-
KO8 U 8bI6POCO8 BPedHbIX (3d2pa3Hstouux) sewecms 8
ammocepHbili 8030yX, KOPPeEKMUPOBKa ee 0dHHbIX, 00-
KyMEHMUPOBAHUE U XpdHeHUe OGHHbIX, NO/yYeHHbIX 8
pe3y/ibmame nposedeHus MAkuX UH8eHMapudayuu U Kop-
pexmuUpOBKU, OCYWeCMe/IAtomcs 8 NOpsoKe, yCMaHos/1eH-
HOM YNO/IHOMOUYEHHbIM Mpasumesnscmeom PO dedeparns-
HbIM OP2dHOM UCNO/IHUME/IbHOU 8/1acmub.

MHBeHTapM3aLUmMA NpOBOAUTCA Ha OCHOBaHMM TpeboBa-
HWiA MpKKa3a MuHMpupogb! PP ot 07.08.2018 N2352°. B
AAHHOM MpMKa3e He COAEPMKUTCA HMKAKMX YTOYHEHMIA
HaCcYeT OrpaHUYEeHMs MepeYHA BeLLeCTB, MoA/exalmx
MHBEHTapu3aumu. COOTBETCTBeHHO, B OTYeT 06 MHBEHTA-
PU13aLIMM BK/KOHAIOTCA BCe BellecTsa. B ctapom npoekre
M/B Toxe eCTb r1aBa, CoAepallan AaHHbIE MO UHBEHTa-
pu3aunm NCTOYHUKOB.

CornacHo cTatbe 67 3akoHa Ne7-P37:

«2. lOpuduyeckue auya u uHOuBUOYd/bHbIE NPED-
NpuHUMdameu, ocyujecmssowjue xo3alicmseHHyo u
(unu) unyto desmesibHOCMb Ha 06vekmax |, Il u lll kame-
2oputl, paspabamelgarom u ymeep#coaom npozpamMmy
Npou3800CMBEHHO20 3KO/102UYECKO20 KOHMPO/IS, OCY-
wecms/12tom NPou3800CMaeHHbIU 3K0/102u4eckuli KoH-
mpo/lb 8 COOMBEMCMBUU C YCMAHOB/1eHHbIMU Mmpebo-
8aHUSMU, OOKyMeHmupytom UHGOPMAYUIo U XpaHsm
OdHHble, NO/TyYeHHble NO pe3y/bmamam ocywecmssie-
HUS NPOU3800CMBEHHO20 3K0/102UHECKO20 KOHMPO/IA.

[...]

4. TpebosaHUA K COOEPMAHUI0 NPOPAMMbl NPO-
U3800CMBEHHO20 IKO/02UYECKO20 KOHMPO/S, CPOKU
npedcmas/seHus om4yema 06 opzdHU3dyuu U o pesy/lb-
mamax ocyw,ecmes/ieHus NPou38oOCMBEHHO20 3KO/10-
2U4ECK020 KOHMPO/A onpedensomcs yno/NHOMOYeH-
HblM Tpasumesibcmseom P® dedepdsbHbIM Op2aHOM
ucnosHUMesbHOU 81acmu ¢ yyuemom Kamezoputli 06s-
eKmo8, OKA3blIBaroWuXx HezamusHoe so3delicmeue Ha
OKpyWarowyH cpedy.

[...]

7. lOpuduueckue snuua u uHOuBuUDYd/bHbIE NpeED-
NpuHUMdamenu 06s3daHbl NPEOCMAB/ISMb 8 YNO/THOMO-
ueHHelll Mpasumesnscmeom PP ¢pedepasnbHelli opzaH
ucno/sHUMe/IbHOU 8/1dcmu U/u OpadH ucno/HUMebHoU
8/1acmu coomsemcmsytoujezo cybsekma Poccutickoli
dedepayuu omyem 06 opzaHU3aYUU U O pe3y/ibmamax
ocyulecmssieHus NPou380OCMBEHHO20 IK0/102UMECKO-
20 KOHMPO/1s 8 NOPAOKe U 8 CPOKU, KOmopble onpede-
/leHbl YNO/THOMOYeHHbIM [pasumesnscmeom PP ¢ede-
PasbHLIM OP2dHOM UCNO/IHUMe/bHOU 81acmu».

TpeboBaHWA K cogepkaHunio nporpammbl MK yTBep-
AeHbl nprikasom N274'. TpeanpuaTUio, SKCNIyaTUpyo-
LLleMy O6bEeKT HeraTmBHOrO Bo3aelcTsuA Il Kateropuu,
HeobxoanMo paspaboTaTtb nporpammy M3K, B KOTOpYtO



.

BYAYT BR/OYEHbI CBeAeHUs U3 npoeKTa M/B (13 pasaena
MHBEHTapK3aLyM MCTOYHUKOB BbIGPOCA), €C/M 3TH CBese-
HUA BCE eLLie aKTya/IbHbl.

YTO KacaeTcA BK/IHOYEHMA TeX WM MHbIX BeLecTB B
nJ1aHTpaduK KOHTPO/IA B pamvKkax 3K, To B npukase
N2741 ckasaHo:

«9.1.1. B [naH-2paduk KOHMpo/si O0/KHbI BKAKOUYAMBCS
3aepsa3HAOWUe  BeLUeCcmed, 8 MOM Yucle MApKepHble,
KOmopele Npucymcmeyrom 8 8bI6pocax CMAUUOHAPHBIX
UCMOYHUKOB U 8 OMHOWEHUU KOMOPbIX YCMAHOB/EHbI
MexHO/1I02UYeCKUE HOpMAamuebl, Npede/sbHo donycmumble
8bI6POCbI, BPEMEHHO CO2/1ACOBAHHbBIE BLIOPOCHI C YKA3AHUEM
UCno/Ib3yenbix Memodos KoHMPo/is (paciemHbie U UHCMpY-
MeHma/leHble) nokasameseli 3dzPA3HAIOWUX Beecms 8
8bI6POCAX CMAUUOHAPHBIX UCMOYHUKOS, d Makxce nepu-
00UYHOCMb NPOBEdeHUs KOHMPO/t (PAcYemHBIMU U UH-
CMpPYyMEHMA/IbHBIMU MEMOOAMU KOHMPO/15) 8 OMHOWEHUU
Kad020 CMAUUOHAPHO20 UCMOYHUKA 8bI6POCO8 U 8bI6Pd-
CbIBAEMOZ0 UM 3a2PSi3HSIOLE20 BEUECMBA, BK/IKOUAS CTyYdU
Ppabomel mexHo/102u4eck020 060PYI0BAHUS 8 USMEHEHHOM
pexume bosiee 3-X Mecaues U/iu nepesodd €20 Hd HO8bIU No-
CMOSHHBIU pexum pabomel U 3d8epuieHuUs KanumaseHO20
]PeMOHMA U/U PEKOHCMPYKUUU YCMAHOBKU.

9.1.2. Bl11aH-2gpacuk KOHMPO/A He BKAOUAHOMCA UCMOYHU-
KU, 86I6pOC OM KOMOPbIX NO pesy/1bmamam pacceusaHus
He npesblwaem 0,1 [IAKMp 3azpsasHarowux sewecms Ha
2paHuye npednpusmus».
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[Meyamaemcs no coznaweHuto ¢ OO0 M30amenbckuli 0om «Ompacaessie gedomocmu»

B npuKase HeT yTOYHEHMIA: HeOBXOAMMO /M KOHTPOAK-
poBaTb TO/bKO Bewectsa | u Il k1accos onacHocT? U
HEeT YTOYHEeHWI HacYeT BeLLLeCTB U3 [epeyHa 3arpA3HALo-
LLIMX BELLLeCTB, NoA/IeXxallmx HOPMUPOBAHUIO COM/IACHO
pacrnopsxeHuto lNpasuTensctBa PP N21316-p>. YkasaHo,
YTO KOHTPO/Ib MPOBOAUTCA A/151 BELLECTB, B OTHOLLEHWM
KOTOpbIX yCTaHOB/IEHbI [/B 1 KOHLEHTpaumn KOTOpPbIX
npesbiwatoT 0,1 MK Ha rpaHuue. B pea/max cerogHaALL-
Hero 3akoHogaTe/bcTBa /1A 0b6bekToB Il KaTteropum
HeT HeobX0AMMOCTU YCTaHaB/IMBaTb HOPMATUBbI //19 Be-
wiects Il v IV k1accos 1 BELLECTB C OPUEHTUPOBOHHbBIMM
He3omacHbIMK YpoBHAMM Bo3aelicTBuA (OBYB), a Takke
A/1A BELL,ECTB, He BXOAALLMX B nepedeHb’. COOTBETCTBEH-
HO, Npu nposeaeHnn MK orpaHniMBaemMca KOHTpoO/eM
BELLeCTB, KOTOpble MOC/1e40BaTe/IbHO Y/A0B/1€TBOPAIOT
U1eAYHOLLMM YUI0BUAM:

— MPUCYTCTBYIOT B BbIBPOCax COM/IACHO AaHHbIM UH-
BEHTapM3aLyu, He3aBUCMMO OT BXOXK/AEHUA B NepeyeHt’;

— UMEIOT yCTaHOB/IeHHble HOpmaTuBbl (1B ans Be-
wiects | u Il k1accoB onacHoOCTH;

— BbIOPOC MO pe3y/ibTaTam paccenBaHWA NpeBbILLaeT
0,1 l'Iﬂ,KMp Ha rpaHuLe npeanpuaTUA.

IMpw 3TOM BbIGpOCHI BeLecTs Il v IV K1accoB ornacHOCTH,
BK/ItOYaeMble B r/1iaH-rpadmk MK, He Hy»KHO CpaBHMBATL C
KaKUMK-IMO0 HOpMaTHBaMU, TaK Kak Mo 3aKOHY 4/1A 00b-
ekTa lll KaTeropmu yctaHaB/MBaTb A/1A 3TUX BelecTs 1B
(HAB) y»ke He Hy»KHo. [ToKasaTe/m faHHbIX HOPMATUBOB
MOXHO NMPMBECTU B KA4eCTBE CMPaBO4HOM MHPOPMaLK B
oT4YeTe O BbIMo/IHeHMH 13K, CoracHo MMetoLLIEMYCA pas-
peLLeHMto Ha BbIGPOCHI.

4. PekomeHgauun no opopMAEHUIO U COAepIKa-
HUIO NMpOeKTa HOPMAaTUBOB MpeAe/IbHO A0MNyCTH-
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AYX, KOPPEKTUPOBKM €€ aHHbIX, 4OKYMEHTUPOBAHUSA
W XpaHeHUA AaHHbIX, NO/y4eHHbIX B pe3y/bTaTte Mnpo-
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MHBeHTapu3auusa c6pocoB: HOBAS
O6A3AHHOCTDb

B.A. Cy66oTuHcKas

BQJ‘II'OpO,D,CKI/IVI rOCyOoApPCTBEHHbBIN HALWMOHASbHbBIN MCCNefOBATENIbCKUN YHUBEPCUTET

31 UI0/1A 2019 roAa BCTYNWAM B cuay TlpaBuia nposege-
HUA MHBEHTapU3aLMK COPOCOB 3arpASHAOLLMX BELLeCTB
B OKPY:KaoLLyto cpeayl. Korga ciegyeT npucTynath K
MHBEHTapw3aLumn?

3akoH N27-03? coaepkuT pAag, CrneuuasbHbiX HOPM,
KOTOPble MPUMEHAIOTCA K /IULIaM, SKCM/yaTUPYHOLWLMUM
0ObeKTbl LeHTPa/IM30BaHHbIX CUCTEM BOAOOTBE/EHNA
noce/eHnit UM ropoAckux okpyros (aasnee — LICB). B
YaCTHOCTH, K TaKMM HOPMam OTHOCATCA MO/IOXKEHMA,
onpege/aAtoLye 0CO6eHHOCTU:

1) UCUUC/IEHWA M/1aTbl 33 HEraTUBHOE BO3/elcTBUE
Ha okpy»KatoLyto cpegy (HBOC) 3a c6poch! 3arpssHs-
IOLLMX BELLEeCTB OPraHU3aumAmm, 3KCNAyaTUpyoLLMMm
LiCB;

2) yCTaHOB/IEHWA HOPMATUBOB AOMYCTUMbIX CHPO-
coB (HACQ) gna o6bekToB LICB B OTHOLLIEHUM 3arps3Ha-
IOLLMX BELLEeCTB, He OTHOCALLMXCA K TE€XHO/I0rM4ecKu
HOpMMPYEeMbIM BeLLleCTBaM;

3) YCTaHOB/IEHWA TEXHO/IOTMHECKMX HOPMATUBOB;

4) yCTaHOB/IEHWA BPEMEHHO paspeLLeHHbIX CBpOCOB;

5) pa3paboTKM MPOrpamMM MOBbILLEHUS KO/I0ru4e-
CKOM 3PPEKTUBHOCTY U MN/IAHOB MEPOMNPUATUIA MO OXPa-
He OKpY»KatoLLeii cpeapbl.

lpegmeT Hallero MHTepeca — HOpMATUBHOE MO/I0XKe-
HWe, yKasbiBatoliee Ha HOBYIO OOA3aHHOCTb OpraHu-
3auui, KCnyaTupyrolmx obbekTel LICB, npoBoauThb
MHBEHTapM3aLmio cOpOCoB B CreLmanbHOM MOpAAKe,
yCTaHOB/IeHHOM [1paBuTe/ibcTBom PO,

O6A3aHHOCTb MOXHO Ha3BaTb HOBOBBE/EHMEM, TaK
KaK 40 31 Aekabpa 2018 roga 3aKoHOAaTE/IbCTBO ee He
npeaycmatpusaso. CTporo roBops, 1 B HacTosALL,ee Bpe-
M#A 3aKkoH N27-33 He cogep»UT MPAMOro NpeAnMcaHma
ANA OpraHu3aumi, SKCnnyaTupyowmx obbekTtsl LICB,

Discharge Inventory: A New Duty

V.A. Subbotinskaya

Belgorod State National Research University

NPOBOAWTb MHBEHTApM3aLMIO CBPOCOB B YCTaHOB/IEH-
HOM nopAgre. OAHaKo Takasa 06A3aHHOCTb HEM3BEeKHO
C/1eyeT U3 OTAE/IbHBIX MO/IOXKEHMIA 3TOMO 3aKOHa.

TaK, Ha OCHOBaHWMM MyHKTa 11 CTaTbk 22 3aKkoHa Ne7-
®32 ana o6bekTOB LICB B OTHOLLEHMM 3arpA3HAIOLLMX
BEeLLIeCTB, HE OTHOCALLIMXCA K TEXHO/I0rM4YEeCKU HOPpMU-
pyembiM, B C/ly4ae, e/ UX COAEpKaHne B CTOYHbIX
BOAAx npu cbpocax B BOAgHble 06beKTbl NpeBbIlaeT
3HayeHue Mpege/nbHO AONYyCTUMOM KOHLLeHTpaLmm
3arpA3HAIOLLEro BeLLleCcTBa B BOAE BOAHOro 06beKTa,
HAC ycTaHaB/MBalOTCA pacyHeTHbIM nyTem. [pu 3Tom
rnepeyeHb TakMX 3arpAsHAIOLMUX BeLecTs onpejesa-
eTCA Ha OCHOBe CBegeHul 06 MHBeHTapwm3auum copo-
COB 3arpA3HAIOLLMX BELLLECTB B OKPYKaloLLLytO cpeay,
KOTOpaA npoBOAMTCA B MOPAAKe, YCTaHOB/IEHHOM
MpaBuTensctsom PP.

HanomHum, 4TO ocyllecTB/ieHne Ha obbeKTe, OKasbl-
Batowem HBOG, ageAte/ibHOCTH Mo cOopy u 06paboTke
CTOYHbIX BOA, B 4aCTW, KacatOLLEeMCA OYUCTKU CTOYHbIX
BOZ, LICB 06beMOM 20 ThiC. U 60/1e€ KyOU4eCKMX MeTPOB
OTBOAMMBIX CTOHHBIX BOZ, B CyTKU, AB/IAETCA KpUTEpPHEM
AN1A OTHEeCeHUA Takoro obbeKTa K obbekTam | Katero-
puu. B cBOO 04epesb OCyLL,ecTB/IeHUE Ha 06 beKTe, OKa-
3biBatoLLlem HBOGC, geAte/ibHOCTH o cOopy 1 06paboT-
Ke CTOYHbIX BOZ, B 4aCTU, KacatoLLLeMCA OYUCTKU CTOYHBIX
BoA LICB 06beMOM MeHee 20 TbIC. M3 OTBOAMMbIX CTOY-
HbIX BO/, B CYTKM, AB/IAETCA KPUTEPUEM (/1A OTHECEHWA
Takoro obbekTa K obbeKkTam Il Kateropum.

Takum obpasom, ¢ HeobxoamMmocTbio pacdeta HAC
opranusaums, skcnayatupyowas LUCB, moxeT cTon-
KHYTbCA:

1) MPUMEHUTE/ILHO K 06beKTaMm | KaTeropuu — npu
NOATOTOBKE 3aABKM Ha MO/Iy4EHUE KOMM/IEKCHOTO KO-



orndeckoro paspetuenus (KSP), B cocTaB KOTOpPOit
BXoauT pacdeT HAC pagmoaKkTUBHbIX, BbICOKOTOKCUY-
HbIX BeLLeCTB W/uM, BellecT, 06/1a4atoLmX KaHLie-
pOreHHbIMM, MyTareHHbIMK cBoicTBamu (I u 11 kraccos
OMaCcHOCTH), NP Ha/IMHMM TaKMX BELLLECTB B CBpOCax;

2) NPUMEHUTE/IbHO K 06beKTaMm Il kKateropuu — npu
MOArOTOBKE AeK/1apaLnm O BO3AeMCTBUM Ha OKPYKato-
LLIYtO cpeay, K KoTopoi npuaraetca pacdet HAC.

Hanune anAa opraHusaumii, sKCnayaTupyoLmx obb-
ekTbl LCB, 06A3aHHOCTU NMPOBOAUTL MHBEHTapU3aLMIO
cOpOCOB 3arpAsHAIOWMX BELLECTB B  OKPYMKatoLLYyO
cpegy B ycTaHoB/IeHHOM [MpaBuTenbcTBOM PO nopaake
KOCBEHHO 00YC/10B/IEHO elle PAAOM yKasaHuid, coaep-
KaWwmxcA B 3akoHe Ne27-P32:

1) B MyHKTE 3 CTaTbW 67 — Ha HEOBXOAMMOCTb BK/IO-
YeHWA B MPOrpammy MpOU3BOACTBEHHOrO 3KO/10rM4e-
ckoro KoHTpo/iA (M3K), KoTopas paspabaTtbiBaeTca /1A
obbekToB I-1ll KaTeropuit, cBegeHuit 06 MHBEHTapu3a-
Lmm c6pocos;

2) B MyHKTe 11 CTaTb 22 — Ha HEOBXOAUMOCTb Orpe-
[e/IeHVAl NepeYHsA 3arpA3HAIOLLIMX BELLLECTB, 4/19 KOTO-
pbix ycTaHae/mBatotca HAC ana obbekTos LICB, Ha oc-
HOBe CBe/eHuii 06 MHBeHTapum3aLumm cbpocoB, KOTopas
NpOBOAUTCA B MOPAAKe, YCTaHOB/EHHOM [lpaBuTe/ib-
cTBOM PO.

O3Ha4aeT /M 3TO, YTO C MOMEHTA BCTYI/IEHUA B CUAY
nopAgKa MNpoOBeAEeHWA WHBeHTapusauumM CcHpocos,
yTBEpXAeHHoro [Mpasute/sbctBom PP, BCe opraHusa-
Lmu, SKCnyaTupytoLLme o6bekTbl LICB, 40/1KHbI npoBe-
CTW MHBEHTapu3auuio cbpocos? Nan ana nposeseHus
MHBEHTapM3aLMm OTBeAEH Kakoi-1mbo cpok? MpAmMoro
OTBeTa Ha AaHHbIi BOMPOC B 3aKOHOAATE/IbCTBE Mbl He
HalgeMm. Mo3ToMy npoaHa/iM3npyem HeKoTopble No/o-
XEeHMA CneumasibHoro Mo/A3akoHHOr0 HOPMAaTUBHOIO
npaBoBOro akta — [1pasua nposeaeHA MHBEHTapu3a-
Lmn cOpOCOB, YTBEPK/AEHHbBIX MOCTaHOB/IEHNEM MpaBu-
TenbctBa PP 0T 13.07.2019 N289™,

B cooTBeTCTBMM C NMYHKTOM 2 [paBua' uHBeHmMapusayus
nposooumcs 8 yeaax onpedeseHus 3depasHAWUX 8e-
wecms, 8 OMHOWEHUU KOmopsbIx paccyumsisaromes HAC.

To ecTb 06A3aHHOCTb MO NPOBEAEHUIO MHBEHTapU3a-
Lmm cOpocoB, B COOTBETCTBUM C lpaBuiamu’, GpakTuye-
CKUW BO3/10XK€Ha Ha /1Ll, KOoTopble 3KcnyaTupytoT LICB
M 00A3aHbl NpoBoAuTL pacyeT HAC. Hanpumep, ana
BK/IIOHEHMA pacyeTa B 3aABKY Ha no/sydexHue K3P wan
ANA TIPUIOMKEHWA pacyeTa K Aek1apaumn O BO3geit
CTBMW Ha OKPY>KatoLLyO cpeay.

BmecTe ¢ Tem 3aKOHOAATe/IbCTBOM He Ornpe/e/ieH KOH-
KPeTHbI CPOK, A0 WK MOC/Ie HACTYN/IEHUA KOTOPOro
Mua, aKcnayatupytolime LICB, 06fA3aHbl mpoBOAUTb
MHBEHTapM3aLMio COpPOCOB 3arpA3HAIOLLMX BELLeCTB B

OKpY’KatoLLLyto cpey.

[na Kaxaow opraHusaumu, skcnayatupytoueit LCB,
TAKOW CPOK UHAMBUAYA/IEH U 3aBUCUT:

1) ot kateropwmu (I uau 1) o6beKTa, 3KCNAYATUPY-
e€MOoro opraHusatuer;

2) OT CpPOKa MOArOTOBKM U NMOAAYM 3aABKM Ha Mo-
nyyeHune K3P;

3) OT CPOKa MOArOTOBKM M NpeACTaB/eHus gek/1apa-
LMK O BO3A,EMCTBIM HA OKPYKAIOLLLYIO Cpesy.

YT106bI NOHATB, Kak OyAeT onpeaenaTbca CPoK, A0 Ha-
CTYMN/IEHUA KOTOPOro OpraHmM3auma A0/DKHa NpoBecTu
MHBEHTapu3aLmio cOpocoB, nepeigem K KOHKPETHbIM
nosoxkeHnam Mpasua'. Tak, cor/acHo NyHKTY 5 lNpasu:

«B npouecce uHgeHMapusdayuu nposooUMCs OUeHKa
pesy/bmamos dHasu3d cocmasd CMOYHbIX 800, cbpa-
CblBaeMbIX 06BEKMAMU  UEHMPA/AU308dHHbIX cUCmem
80000mMaBedeHUs 8 BOOHble 06BEKMDI, 0/ BblSB/1EHUS
302PA3HAIWUX BEUECMS U3 3a2PA3HAIOWUX 8euecms,
YKA3dHHbIX 8 npusioyceHuu N1 K OaHHbIM [pdsusiam, a
MAakce 3dzpa3HAOWUX BEULECMS, YKA3aHHBIX 8 NYHKMe
7 OaHHbIX lpasus, codepicaHue Komopbix 8 cbpaceigae-
MbIX CMOYHBIX 800dX Npesbiludem yCmAaHO8/1eHHble 3Hd-
ueHus npede/ibHO AoNYCMUMbIX KOHUeHmpayuli 3azps3-
HAOWUX eewecms 8 800e B80OHbIX 06bekmos (Odsee
- npedesibHO donycmumble KOHUeHMPAayuu)».

B cootBeTcTBMM C NyHKTOM 8 lMpasu:

«OpzdHu3ayus nposooUM OUEHKY pe3y/1bmdmos dHd/u-
3d COCMABA CMOYHbLIX 800, cOpdcbisdemMblx 06beKMamu
UeHMpaau308aHHbIX cUCMemM 80000mM8eedeHuUs 8 BOOHbIE
06BeKMbl, HA HA/UYue:

a) 3d2pA3HAULUX BEWECMS, YKA3dHHbIX 8 pasdese | npu-
710:ceHus N°1 K daHHbIM [pasusiam, a makice (8 ciy4dsx,
NpedycMOmMpeHHbIX NYHKMamu 7 U 17 OaHHbiX [pasun)
302pA3HAWUX BEWECMs 8 cocmase ymeepWOeHHbIX 8
YCMAHOB/IEHHOM NOpsidKe HOPMAmMueos OONYCMUMOZ0
8030elicmaus Ha 800HbIU 06eKM (8000x03alicmaeHHbIL
y4dcmoK 800HO20 06BEKMA), 8 KOMOPLIU Ocywecme/s-
emcs c6pOC CMOUHbIX 800 Op2aHU3AUUU, — 015 06eKMo8s
UeHMpaau308aHHbIX BbIMOBLIX, 0BWECN/IdBHBIX cUCmem
80000MeBedeHuUs, d MaKM#e UeHMpanu308dHHbIX KOMOU-
HUPOBAHHbLIX cucmem 8odoomeedeHus (8 OMHOWeEHUU
8X00AWUX 8 UX COCMAB UEHMPA/IU308AHHBIX 6bIMOBbIX U
obwecn/asHbIx cucmem 80000maedeHus);

6) 3aeps3HAOWUX BEWECMS, YKd3dHHbIX 8 pasdese |l
npusoxceHus N°1 K OaHHbImM [pasuiam, a makuce (8
C1y4dsnx, NPedyCMOMpPeHHbIX NYHKMAmMU 7 U 17 OdHHbIX
[pasus) 3dzps3HAUWUX BEWECMS 8 COCMABe ymeepu(-
0€eHHbIX 8 YCMAHOB/1EHHOM NOPAOKe HOPMAmMuUeos dony-
cmumozo 8o30elicmsus Ha 800HbIl 06bekm, 8 Komopbili
ocyuwecms/isemcs Cbpoc CMoYHbIX 800 OpzaHU3ayuU, —
0715 06BeKMO8 YeHMpPA/sIU308aHHbIX /UBHEBBIX CUCMEM
go0oomsedeHus (8 MOM yucie B8X00AUWUX 8 COCMAB
UeHMpanu308aHHbLIX KOMOUHUPOBAHHBIX cUCMeM 8000-
omeedeHus)».

B nyHkTe 3 lMpasma rosopurcs:

«MHBeHMapusayus nposodumcs opzaHusayueli Ha oc-
HOBE pe3sy/bmamos dHA/AU3d coCmasd CMOYHbIX 800,
cbpaceigaemblx 8 B00HbIU 06BEKM 06BEKMAMU UeH-
Mpanu308aHHbIX cucmem 80000mM8eedeHUs, 3d NepUoo,
cocmas/istouiul 12 KasneHOdpHbIx mecsyes noopsd. Om-
60p nocsedHell u3 NPOH cMOYHBIX 800, HEOBXOOUMBIX
0/19 npogedeHuUs UHBeHMApu3sayuu, 0o/#eH bbimb ocy-
wecmesieH He paHee Yem 3a 6 mecaues, npedwecmsyro-



.

wux 0ame nodavu opzanudayuell 3a98KU Hd NO/y4YeHUE
KOMN/IEKCHO20 3K0/102UMEeCK020 pa3pewieHus /1ubo Oe-
K/apayuu o 8030elicmauu Ha OKpY#arouwyto cpedy.

B cgot0 ouepeds, Ha OcHOBaHUU nyHKma 9 [lpasus,
«Nepuoou4HOCMb 0mb6opa NPob CMOYHbIX 800, HEOO-
Xo0uMbIX 0/15 nposedeHUs UHBeHMapusdauuu, onpe-
0e/19emca co2/1dcHO NpU/oHceHUr No2».

CorziacHo nyHKTY 10 lMpasu:

«llocsne nposedeHUn OUEHKU pe3y/1bmamos dHd-
/Nu3d cocmasd CMOYHbIX 800, cbpaceiseaembix
06BEKMAMU YEeHMpPA/sUu308dHHbBIX cUCmMem 8000-
omgedeHus 8 B800Hble 06BeKMbl, Op2dHU3dAUU-
eli onpedenstomcs 3azpasHalOWUe sewecmsd,
MAKCUMA/AbHAS 3d nepuod UHBeHMapusayuu
KOHUeHMpauua Komopbix 8 CbpdacbieaemblX cmoy-
HbIX 800dX Op2dHU3dyUU npesbiidem npeodesbHO
donycmumsle KOHUeHmpayuu, us Komopsix $op-
MUpyemcs nepeyeHb 3dzpA3HAUUX 8eujecms, Ha
OCHOBAHUU KOMOPO20 pa3pabamel8aomcs HOpMd-
muebl donycmumelx cbpocos 019 06bekmos opaa-
HU3ayuu».

MTak, MHBeHTapu3auua cbpocoB NpoBOAUTCA Op-
raHvsaumeit Ha OCHOBe pe3y/abTaTOB aHa/M3a Co-
CTaBa CTOYHbIX BOJ, 33 NepUOZ, COCTaB/AAOLWMIA 12
KasleHAapHbIX MecAueB nogpsag. Mpu atom otb6op
nocaeAHen U3 npob CTOYHbIX BOA, HEOHXOAMUMbIX
A/1A TPOBeAeHNA MHBEHTapuM3aLum, 40/1KeH ObITb
OCyleCTB/IeH He paHee YyeM 3a LeCTb MecALeB
A0 NoAayYn opraHusalmelt 3aABKM Ha No/ny4eHue
K3P anbo geknapaumm o BO34eUCTBUM HA OKPY-

KAy cpeay.

Cnucok nuTepartypbl

1. MNoctaHoseHne [paButenbctea PP oT 13.07.2019
N2891 «O6 yTBepkaeHuu MpaBui nposeaeHUsA MHBEH-
Tapu3sauum cOpoCoB 3arpA3HAIOLLMX BELLLECTB B OKPY-
XKaoLLYIO cpeay».

UHpopmauusa 06 aBTopax

Tpebyemasn neproan4HOCTL 0TOOpa Npob B LeaAX UH-
BEHTapu3aLuu cOpOCOB onpese/ieHa B NMPU/IOKEHUN 2
K lMpasunam'. regoBaTe/bHO, A/1A OMNpesae/IeHUA KOH-
KPeTHOW AaTbl NpOBe/eHNA MHBEHTapu3aLmmn c6pocos,
a TaKXXe KOHKPETHOro nepuoaa, 3a KOTOpbIit B Lie/AX
MHBEHTapu3aLummM COpPOCOB OLLEHMBAIOTCA pe3y/bTaThl
aHa/13a coCTaBa CTOMHbIX BOA, /ML, SKCM/IyaTUPYIoLL.e-
My 06beKT LICB, Heobx0AMMO onpesenUTb OpUeHTUPO-
BOYHYIO WM Tpebyemyto AaTy:

— N0AA4M 33ABKM Ha noay4eHune K3P;

— NpeAcCTaB/eHnA Aeknapaumm O BO34eMCTBUM Ha

OKPY»KAIOLLYIO cpeay.

Hanpumep, ecim nuo, skcnyatupytolLiee oobekT LICB,
NA1aHUPYeT NoAaTb 3aABKY Ha nosy4eHne K3P 30 HoAbpa
2022 roga, MHBeHTapm3aLma copocoB A0/1KHa ObITb Npo-
Be/eHa TakK1M /INLLOM A0 Ha4a/1a OCyLL,eCTB/IeHMsA pacye-
Ta HAC, BKNO4aeMOoro B 3aABKY Ha noaydeHune K3P, To
ecTb:

1) 40 NOAQ4M 33ABKM Ha nonyyeHve KIP;

2) 40 Havana nepuoga, Tpebyemoro AN pacyeTa
HAC, BKKOMaemMOoro B 3asBKY Ha no/yveHue K3P.

B cyyae ecm Tpebyemblit nepuog, K npumepy, CocTas-
/IleT ABa MecsALd, MHBEHTapu3auuA cBpocoB A0/IKHA
ObITb MPOBeZEHa He No3AHee 30 CeHTADPA 2022 roga.

Ipy 3TOM, NOCKO/IbKY MHBEHTapM3aLMA COPOCOB A0/K-
Ha NPOBOAMTLCA HAa OCHOBE Pe3y/IbTaTOB aHa/M3a CTOY-
HbIX BOZ, 32 12 Ka/leHAapHbIX MecALEeB NoApPAA U noc1es-
HAA Npoba f0/1:KHa ObITb 0TOOpaHa He paHee Yem 3a 6
MecALEeB A0 Nogayvu 3asBKM Ha noayverne K3P, nisex-
Tapu3aLmio cbpoCoB C/1eayeT NPOBECTU Ha OCHOBE pe-
3y/IbTaTOB aHa/M3a COCTaBa CTOHbIX BO/, OTOBPaHHbIX
B Nepu1oy, € 1 MIOHA 2021 roAa Mo 31 Mad 2022 roga.

2. Pepepa/ibHbli 3aKOH OT 10.01.2002 N27-P3 «O6 ox-
paHe OKpy:KatoLel cpeabi».
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ObpalleHune
C MeaNUUNHCKNMU
OTX0damMu

BTOpas MeXXAyHapoaHaa KoHbepeHL A

+

4 3aKoHopjaTeJibHble KO3 N NepCcrneKTnBbI
rapMoHu3aunnm NpnpoaooxpaHHOro
N CAHUTaPHO-INNAEMMNONOIMYECKOrro 3aKOHOAAaTE1IbCTBA
B 4acCTun O6paIJJ.eHl/IFI c MeanMUnHCKMUMIN OTXOOaMW;

+ npobnembl HOPMATUBHO-MPABOBOIO PErynMPOBaHNS
B cpepe obpalleHnA C OTXoAaMn MeANLMHCKON
N bapMaLleBTUYECKON AeATENBbHOCTY;

+ NpeanoXxeHnsa No peweHuto npobnem obpalleHns
C MEAVLIMHCKMMW OTXOAAaMM, B TOM Yncne
C NPOV3BOACTBEHHBIMI OTXOAaMMU GpapMaLeBTUYECKNX
npegnpuAaTnn;

L I'IpaKTVILIeCKI/IVI OnbIT pe€aJyin30BaHHbIX PermoHabHbIX
nporpamm no o6anJ,eH|/||o C MeanuynHCKMMmn oTxogamm;

4+ npe3eHTauum JOCTYMHbIX 1 MePCNeKTUBHbIX TEXHONOMIN
n obopynoBaHua ana obessapaxkmnBaHua, 06e3BpexnBaHuA,
yTUIN3aumn U TNKBUAALUNN MEAULINHCKINX,
dapmaueBTNYECKNX N BUOMEANLINHCKNX OTXOOOB.

63 46

pernoHoB SKCMepToB-
Poccumn n CHI AOKNaAuYnMKoB

Y3Hasatime noOpobHocmu u pecucmpupytimecb
Ha canTe medicalwaste.ru
n no tenedony +7 (495) 720-27-02

Yntatenam xypHana — ckuaka 15 % npwu perncrpauunm
[0 20 nekabpA No KOJOBOMY CNOBY

22

anpens
2020 roga
MockBa

T
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MEPOMPUATWA

D4F£AMFMI\

IV brisHec Qopym
«KOTEXHOMAPKU POCCUN»

12-13 deBpana 2020 .

BrisHec Qopym NocBALIeH MNPaKTUUECKUM TEXHONTOMMYECKIM 1
OpraHM3aLUMOHHbIM peLleHnAM B chepe cbopa, COPTUPOBKK, NepepaboTky,
06e3BpPEXMBAHNA U YTUIN3ALMN PA3INUHbIX BUOOB OTXO[I0B B COBPEMEHHbIX
MHOTOQYHKLIMOHANbHbIX PErMOHasbHbIX 1 MeXPernMoHanbHbIX
TeXHONIOMMYeCKNX LLeHTpaxX (3KoTexHOMapKax) No obpaLleHnto C oTXohaMu.
ByneTt paccMoTpeHa AvHaMKKa pa3BUTUS CYLLECTBYIOLLNX SKOTEXHOMAPKOB,
HOBbl€e MPOEKTbl SKOTEXHOMAPKOB 1 TEXHONOrN NepepaboTKM B HUX
pa3nnyHbIX OTXOA0B Kak B Poccuu, Tak 1 B Mupe. Ha ®opyme bynet
npefcTaBrieHa nHbopMaLusa No N3MeHEHUSAM B 3aKOHoAaTeNIbHO 6aze,
npaBoBoe o6ecneyeHrie paboTbl SKOTEXHOMAPKOB, a TakXe 6yayT
paccmMoTpeHbl BOMPOCh! U Npo6ieMbl, BO3HMKaLLMe Npu obecneyeHnm
PaboTbl 3TUX TEXHONOTMUECKUX LIEHTPOB. B paMKax ¢popyma npongyT
HeCKOJIbKO NMPodeccnoHanbHbIX KOHGepeHLMIA U <KPYTbIX CTONOBY, B TOM
yncsie No Tapudam, TeppruTopUanbHbIM CXeMaM, PacLLNPeHHO
OTBETCTBEHHOCTU NPon3BoAUTENeN, NepepaboTKe PasfiNyHbIX BUOOB
OTXO[10B: KOMMYHaJIbHbIX, MPOMbILLIEHHbIX U1 JAPYTAX.

BTopasa mexayHapogHas
KoHpepeHUus

«O6paleHmne

C MegnuMHCKNMmn
oTXogamm»

22 anpena 2020 1.

CoBpeMeHHoe obpalleHre ¢ MeAULIMHCKMN OTXO1aMu, aKTyanlbHoe
06HOBIEHNe 3aKOHOAATENbCTBA, MPaKTUUYecKre NpeaioXeHns
6e3onacHoro obpatleHnsa ¢ Me AULIMHCKMY OTXO[IaMV Ha KaXOoM 3Tane nx
06pa3oBaHA. PermoHasnbHbIi OMNbIT pelleHrA CNIOXKHbIX BOMPOCOB
obpallleHnA C MeAVLMHCKUMMN OTXOAaMMU.

TpeTba MmexayHapoaHas
KoHdepeHUusa

«O6paweHne

Cc opraHnyecKkyummn orxogamm.
onbIT N nepcneKTnBbil»

17-18 mapTa 2020 T.

MpaBoBble acMeKTbl FOCYAapPCTBEHHOIO PeryiMpoBaHust obpalleHns ¢
opraHMJyeckumn oTxogamu. Haunyuwme TexHonorum, obopyaoBaHme u
NpakTUKmM B chepe obpalleHnA C opraHnyeckMy oTxogamu. PekomeHaaumm
Mo MMHUMM3aLUN PUCKOB 15t G3HECa NPV 3anycKe YNy ylleHWA 1 pa3BrTmA
HOBbIX HaMpPaBEHUI YTUAN3ALMN OpraHNYecKx oTxofoB. OCHOBHbIe cdepbl
NpVYMeHeHVs — ¢/X, NiLLeBas 1 NepepabaTbiBatoLLasi IPOMBbILIEHHOCTb,
nerkas npoMblLLIeHHOCTb, KOMMYHaJsIbHOe X03ANCTBO.

SKonornuyecKkuin popym

20-22 man 2020 .
18-20 HOAGpPA 2020 T

MpaBonprMeHUTeNbHAA NPaKTKa 3aKoHoAaTeNbCTBa B chepe
NpPMPOoAONOosb30BaHNA. PazbAcHeHUA NpeacTaBuTenei
BEAOMCTB-Pa3paboTUMKOB HOPMATMBHbBIX aKTOB B cdepe
NPVPOAONOJIb30BaHNA, KOHCYbTaLMMN SKCNEPTOB-IKONOTOB.

Kpyrnobii cton

«[leATeNbHOCTb YYaCTHUKOB
pbIHKa B YCI0BUAX
COBeplLIEeHCTBOBaHUA CICTeMbl
o6GpallieHna c oTxogamm»

3anpena 2020 1.
14 okTa6pa 2020 T.

Kpyrnbiid cTon NPoBOANTCA B LIeNsIX NOBbILEHUS 3GPEKTUBHOCTI NOAUTUKM
B 06nacTy obpalleHna ¢ oTXodamu. B paMmkax Kpyrnoro crona npoxoaut
06y aeHre PazNMUHbIX acNeKTOB PerynnMpoBaHnsa obpallleHuns ¢
PazNMYHbIMK BUgaMK oTXodamMu. MHdopmaLms o xoae NoaroToBKy,
NPUHATUA U NPaKTUKe peanii3auymn HOpMaTUBHO-NPABOBbIX akTOB B 06/1aCTy
obpalLleHra c oTXodaMu.




W SKOTEXHOMAPKM LIEHTP
POCCUN NPO®ECCVOHABHOIO
& 06LLEPOCCUNCKUM BU3HEC-POPYM D4 AM[MP\ OBPA30BAHN4A

IV O6wepoccuinckum 6usHec-popym
«dKoTexHonapku Poccumu»

KomnnekcHasa nepepaboTka OTXo00B B Poccum 1 B Mype
12-14 ¢pepansg 2020 roga
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JKoTexXHONApPKMU ANs Nepepa6oTKU U YTUIM3ALMUMU OTXOAOB SIBASIIOTCS BAXKHEMLUUM

KOMMNOHEHTOM cTapTtoBaBwen B Poccunm «mycopHoin» pedopmbl. OcHOBHaAs uenb

$OpMUPOBAHUSA CEeTU KNACTEepPOB COPTUPOBKU U O6pA6OTKM Mycopd — CHMXKEHue

06bEeMOB NOJIMFOHHOrO 3aXOPOHEHUS U NOBbILUEHUEe YPOBHS UCMNONIb30BAHUS BTOPUY-

HOro Cbipbsi B OTeYeCTBeHHOM npousBoacTBe. COrnacHo yTBepXAeHHOW cTpaTerum

pasBuTUsa MycoponepepaéarbiBaolen oTpacnu, yxe yepes 10 netr Ha nepepa6oTky
éyaet HanpaensaTbes o 80% Bcex oTxonoB..

PaszsuTrE CyLLECTBYIOLLMX
IKOTEXHOMOPKOB
1 NepCneKTUBHbIE NPOEKTbI
B chepe nepepadboTkM
OTXO[OB

TexHonornm nepepadoTkm

PC3NYHBIX BMOOB OTXOLOB

B aKOTEXHOMNAPKax Poccum
"N MMPa

MpoaBoBOE 06ecneyeHme
PABOTbI BKOTEXHOMAPKOB
VM M3MEHEeHWA B OTPACNEeBOW
30KOHOAOTENBHOM 603



w SKOTEXHOMAPKM . LEHTP
POCCUU . MPOGECCHOHANBHOMO
& 06LLEePOCCUNCKUM BU3HEC-POPYM D4 erMP\ OBPA3OBAHMH

K yuactuio B 6usHec-popyme npuriadalueHbl
PYKOBOAUTENU OPraHOB BNIACTU, BeayLimue 3KCrnepThl
no paéore ¢ oTxoaamm:

NPOrPAMMA BU3HEC-®OPYMA BKJIIOYAET B CEBSl LIENbIA P
CNELMAJIU3UPOBAHHbBIX MEPONPUATUN:

- KOHbEPEHLMM MO BOMPOCAM B3ANMOOENCTBMS BAACTM M BU3HECA B chepe
OTXOMOB;

- CeMUHAPbI MO MNEPCNEeKTUBAM PA3BUTUS PbIHKOB BTOPUYHOIO Chipb;

- NPAKTMYECKME CECCUIN MO BOMPOCAM NepepaBoTKM PA3UYHBIX BMOOB
OTXOMOB;

- KpYrfble CTOSbl MO O6PALLEHWIO C MPOMBbILLAIEHHBIMU 1 ONCCHbBIMU
OTXOAAMM.

KatbipuH Cepreit Hukonaeeuu

npe3naeHT ToproBoO-MPOMBILLAEHHON NONATHI
Poccuinckon ®epepalimm

KopotkoB Ceprei AHaTOnNbeBUY

anpekTop LeHtpa KOHMOO B Poccuickom
depepaumm

Xpamos [leHuc leHHagbeBUY

NepBbIV 3AMECTUTENb MUHNCTPA MPUPOAHbIX
pecypcoB 1 akonorimn Poccuinckom ®enepalym
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Mpodeccop Anekcangp CemeHOBMY
TMH36epr ctaBuT BOMpoOC pebpom:
HYXXHO CO3/aBaTb He KaKue-TO Tam
KPaTKOCPOYHble€ KypCbl, @ MO/HO-
LEeHHbIM  dapmaleBTUYeCKUA  BYs3.
To4yHee, NOAHbLIA UMKA 0Oy4veHuA
dbapmMaLeBTOB: YeTblpexroAn4HbINI
MHCTUTYT M ABYXFOAMUYHYIO Cpep-
HIOIO LKOAY AAA MOArOTOBKM an-
Te4HblX paboTHMKOB. M03Xe K HUM
£06aBATCA WecTumecAYHble dpapma-
LeBTUYeCKMe KYpChbl.

Ha obcyxaeHne npepnoxeHuit no-
TpeboBasnocb Tpu MecAua U AEBATb
3acegaHuit. [lpeasoXeHHble npo-
deccopom TwmH3beprom y4yebHble
N/NaHbl BbICLIEN WM CpeAHel LUKOAbI
npuHATHL.  [IpUHATA TaKkke cmeTa
cpepHen WKoAbl. PelleHne 06 yu-
pexaeHun [leTporpagckoro XuMmu-
KO-papMaLeBTUHEeCKOro MHCTUTYTa
npuHATO Kosnerneit Hapkomnpoca B
utos1e 1919 roaa. NMncbmo 06 3Tom pe-
weHun AnexkcaHap CemeHoBUY Noay-
YaeT 22 M0/1A 3a NOANMUCHIO 3aBeAYyto-
LLlero oTAe/1I0M YHeHbIX y4peK/aeHuN
M BbICWUMX y4eOHbIX 3aBegeHuit M.
KpucTtun. Ho elue 3a Hegeto 40 3TOro

OH YK€ 3aK/1104n1 40orosop 06 apeHae CpOKOM Ha 20 /s1eT

3uma 1919 roga. PeBo-
JaonuoHHbIi IleTpo-
rpaj, TOJbKO HEJTABHO
JUIIUBIIAHCA CTO-
JUIHBIX PYHKIUH, —
MOJ yTPO30U Hamaje-
HUA U3BHe. B camom
ropojie X004 U ro-
JIOJI. A Ha 3acegaHuu
HAYYHO-ME/TUIHH-
ckoro oraesaa Komuc-
capuara HapOJHOTO
npocsemeHnusa Coosa
KOMMYH CE€BEPHOU 00-
JacTy (Taxk Ha3bIBaJI-
ca roraa Ilerporpag,
C IPUJIETraIuMu
K HEMY TEPPUTOPHSA-
MH) HAYMHAaETCA pac-
CMOTpEHUE BOIIpoca...
«00 opraHuszanuu
dapmareBTUYECKUX
KypCOB».

ABYX AOMOB: MO ANTeKapCKOMy npo-
CrneKkTy, 4-6 u leco4yHol yauue, 4-6.
Mx, no pacyetam MNHsbepra, A40/MKHO
6b1710 XBaTUTL A/1A pa3MelleHnsa Kak
BbICLLIEN, TaK U CPeAHEeN LKO/b.

TopecTBeHHOe OTKpbITUE WMHCTUTY-
Ta COCTOA/NOCH 22 OKTAGpA. N3b6paH-
Hblli €ro nepBbIM AUPEKTOPOM, ANeK-
caHap vnH3bepr npousHec Ha 3TOM
TOp)KecTBe peuyb:

«HeyBepeHHOCTb B 3aBTpalLHEM AHe
OTB/IEKaeT MbIC/IM OT y4yebHoro gena.
3aHUMATBCA U YY4UTLCA B TaKUX yC/10-
BMAX BecbMa TPyaHo. Ho BMmecTe ¢
TeM B KaXXA4O0M M3 Hac A0/1KHO ObITb
CO3HaHue, YTO MpU BCAKUX YCA0BUAX
OKpY»Katolel Hac XU3HW ObiTb 06-
pa3oBaHHbIM Ayylle. BbiTb cneynanu-
CTOM — BeCbMa BaXHO W MO/I€3HO He
TO/IbKO A/1A cebA, HO U ANA OKPYKa-
tollero Hac obuecTsa, rocy4apcTsa,
oTeyecTBa. OcobeHHO Haluero.

CO3HaHWe HeobX0AUMOCTHU CO34aHUA
13 ceba Hanbo/siee No/Ie3HOrO Y/1eHa
M COTPYAHUKA rocygapctsa Ha TOM
ronpuile, KOTOpoOe OTKPbIBAETCA MO

OKOHYaHMM Hallero XMMUKo-GapmalL,eBTUHECKOrO UHCTH-
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TyTa, AO/IKHO 3aCTaBUTb KaXAOro M3 Hac Mpeogo/seTb
KaKylmMeca npenATcTBUA U NPUHYANUTL cebA K Tem pery-
NAPHBIM 3aHATUAM, KOTOPbIE OKaXXyTCA BO3MOMXHbIMU B
YC/I0BUAX HaLLEW KU3HMU...

MHoro neT ¢apmaleBTMHeCcKasa Koprnopauua bHecnioa-
HO B3blBa/la K MPaBUTE/IbCTBY C YKa3aHMeM Ha Heob-
XOAUMOCTb Y/YYLIEHUA W CyLW,eCTBEHHOr0 M3MeHeHUs
obpasoBaHuA papmaueBToB. MHOro /1eT pasHble papma-
LueBTUYeckrne ObOLLeCTBa M FPYMMbl YKa3biBa/IM Ha CBOEB-
PEMEHHOCTb YHUYTOXXEHUA TaK Ha3blBaeMOro «yyeHuye-
CTBa» B anTeKax U OTKPbITUA UHbIX NyTe A/1A NOArOTOBKU
anTeyYHblIX PabOTHUKOB.

Ho A,0/13KHbI 6b1/1M MPOU30MTU TaKMe, MOTPACLLIME BCE HALLK
OCHOBbI, CODOBITUA, KaK YyA0BULLHAA BOWHA, U C/1e40M 32
HeW peBO/tOLMA, YTOObI BbIABU/ACh BO BCEI CBOEN MO/HO-
Te BaXKHOCTb paLMOHa/IbHO 06pa3oBaHHbIX papmalL,eBTOB
KaK B ge/1e OXpaHeHUA HapOAHOro 340POBbA, TaK U B CO3-
AaHUW M Pa3sBUTUM OTeYeCTBEHHOM PpapMaKo-XMMUYeCKOM
MPOMBILL/IEHHOCTU».

AnTtekapckoe geno B Poccuu

Komy, Kak He npodpeccopy MMH36epry, 6b110 3HATb, KaKo
TEPHUCTBIN NyTb NpoLia ngea pepopmuposaHua ¢papma-
LeBTn4yeckoro obpasosanHua B Poccumn? CblH eBpes-anTe-
Kapsa u3 lo/10UKa Ha gene npeKkpacHo npeacTaB/A, YTo
CyLLLeCTBYIOLWAA CUCTEMA NOATOTOBKM anTeYHbIX paboTHU-
KOB HOCUT KyCTapHbIi1 XapakTep.

[lo cepepuHbl XIX BeKka anTeku B POCCUMMCKOM nmnepum
6b11M 06A3aHbl U3rOTOB/ATL BCE NpenapaTtbl B COOCTBEH-

Hol nabopaTopuu. C BO3HWKHOBEHUEM MPOMbILL/IEHHOFO
NMpoOM3BOACTBA YacTb MeAMKAMEHTOB Hayaiau 3aKynatb.
O/HaKO NMPOMBILL/ZIEHHOCTL Pa3BMBaaach KpaHe Mea/1eH-
HO. BaxHeiiluMe ee OTPac/M HAXOAW/UCb B PyKax WMHO-
CTpaHHbIX B/Aagesbues. Cbipbe, npenapaTbl, annapaTtypa,
nabopatopHoe obopyaoBaHME MO/NHOCTbIO MMMOPTUPO-
Ba/IMCb. B OCHOBHOM, U3 FepmMaHuu, 4TO, Kak Mbl MOHU-
Maem, co34a/0 cepbe3Heiime npobaembl aaa CTpaHbl C
Ha4vasnom lepBOV MUPOBO BOMHbI.

ANTeKM NpeBpaTU/INCL B Me/IKUe TOProBble npeanpusa-
TnA. Nepeg MepBOM MUPOBOI BOMHOM B POCCUMM Hacuu-
TbIBa/10Cb OKO/10 5 TbIC. aNTeK M OKO/0 7 TbiC. anTeKap-
CKMX MarasuHoOB. Bsiage ibLbl UX HYXKAA/WUCh B AeLleBON
paboueli cune.

Mpu 3TOM NMOArOTOBKA KaApoB, B OCHOBHOM, OCYLLLeCTB/IA-
Nacb MyTeM y4eHM4yecTBa B anTeKax, COBCeM Kak B Cpeg-
HME BeKa B LeXOBbIX OpPraHun3aumuax. ANTEKapCKUM y4eHu-
KaM npuxoguaocs paboTaTb B CpegHeM Mo 14-15 4acoB B
AeHb. B 3T1 yackl He BxoaWau gexypcTBa (40 15 HoYell B
MecAL,), Noc/e KOTOPbIX OTAbIXa, KaKk NpaBu/o, He no/a-
rasnocb. [TOHATHO, YTO TaKMe YC/I0BUA HE MOT/IM MPUB/EYb
nogeit 06pa3oBaHHbIX. B anTeKkapckue y4eHUKM Wau no-
C/1e YyeTblpex K/accoB rMMHasuu. Mo uToram ydyeHunyecTsa
OHW CTAHOBU/IUCb Pa3Be YTO NMPU/AIUYHBIMU MPAKTUKAMMU.

Tpu-yeTbipe roga y4eHM4eCcTBa — M dK3aMeH Ha 3BaHue no-
MOLLHMKa NpoBM30pa. Y/10BKA paboThbl 4418 anTeKapCKux
MOMOLLHUKOB Bbl/IM He MHOFUM Ay4Le. U b noc/e ele
Tpex /1eT paboTbl M Kypca NeKuMi B MeANLMHCKOM UHCTU-
TyTe Ye/I0BEK CTaHOBW/ICA NPOBKU30POM. O HaKO U3roTOB-
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/leHWeM /1eKapCTB 3aHUMANNCh U YHEHWUKU, U MOMOLLHUKMU.
Mosy4anoch, 4TO K MPUrOTOB/IEHUIO KM3HEHHO BaXKHbIX
rnpenapaToB A0MyCKa/UCb /MLA, HE UMetoLLMe creLnasib-
HOI TeOpeTUYeCKO MOArOTOBKM!

Cam AnekcaHgp vnH36epr, npaBga, B 21 rog OKOHYWA
BapluaBcKuit umnepatopckuit yHusepcutet (410 6bla0

«PapmMmaneBTUYEeCKas XUMUA
" (papMaKOTHO3USA JOJI2KHBI Ipe-
II0JAaBaThCA CTyAeHTaM-MeAuKaM
1 (papManieBTaM pa3HoO; nepBbie

TOJIZKHBI YIOBJIE€TBOPUTEIHHO O3HA-
KOMHUTBCA C OCHOBAMUY 000UX IIPE/-

METOB U C IVIaBHEUIINMH YI000H-

CIIOJIHUMBIMH IIPUEMaM1; BTOPbIE
JOJI2KHBI OBITH OCHOBAaTEJIHLHO 3HA-
KOMBI C OJAPOOHOCTAMHU U TEOPETU-
YeCKOU U NMPAKTUYECKON CTOPOHBI
3TUX IJIABHBIX BeTBer (hapMamum»
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BMO/IHE MOHATHO, YYUTbIBasA €ro NpoOUCXOKAEeHUE U Me-
CTO XMUTenbCTBa). BblA AMNAOMUPOBaHHBIM Crieluanu-
ctom. CteneHb maructpa dapmaumm noay4un s Umne-
PaTOpPCKOWM BOEHHO-MEAMUMHCKOW akagemuu B 27 /eT.
Yepes aBa roga tam e 6bl1 3bpaH npMBaT-40LEHTOM

npu kadeape papmaymu.

AKagemua 3Ta Gbla OAHUM U3 CTapenmx y4yebHbIX 3a-
BegeHuin B Poccmu, B KOTOPbIX pa3BmBasacb papmauuma
KaK HayKa. MmeHHo 3aech (Torga — B MeguKko-xupyprude-
CKOM arkagemumn) 6bl/10 OTKPLITO MepBoe YeTbipex/ieTHee
dapmaueBTHyecKkoe oTaeneHne. [103xke, B CBOEN peyn Ha
3acegaHun CaHkT-MeTepbyprckoro ¢dapmayeBTUHeCcKo-
ro obuiectsa B 1901 roay, maructp uH3bepr BblgeanA
/IMLLIb ABa By3a B UMNEPUU, B KOTOPbIX 0byveHne dpapma-
LLeBTUYECKOW HayKke HOCU10 Hosee nan meHee noc/ieso-
BaTe/IbHbIll XapaKTep: BoeHHO-MeAUUMHCKYIO aKagemuto
1 tOpbeB-/epnTCckUit yHUBepcUTeT. BO BCex OCTa/bHbIX
yyYpex/eHMAX BbICLIEN LLIKO/bl, MO ero C/10BaM, «yC/10BUA
ANA PasBUTWA npenogasBaHuA gapMaumu CKAaAbIBANUCL
MeHee 6/1aronpuATHO, KaK Moy BAMAHWEM MO0 HegoCTaT-
Ka B /IOAAX U fileHbrax, Tak 1 Nnog BAMAHUEM 60/bLINX UK
MEeHbLUMX MEepepbiBOB MeXAY AeATe/IbHOCTbIO OAHOro U
APYroro 3sHepruvyHoro 6o0pua B no/b3y paclUMpeHuA U
y/y4lleHUA npenosaBaHua».

B Tom e 1899 rogy mMo/040¥ elle yyeHblii U npenoga-
BaTe/Ib BbICTYNWA Ha 3acegaHun CaHKT-leTepbyprckoro
dapmaueBTMHeCKOro obuiecTBa CO CBOEW MPOrpamMmon
CO3/aHUA CMeunasM3MpoBaHHOrO (papmal,eBTUYeCKoro
MHCTUTYTa C YeTblpex/1eTHUM Kypcom obyyeHus. bopbba
3a pedpopmupoBaHMe PpapmaLeBTUHeCKoro obpasosaHuma
B Poccuu Havanace.

Ha nytu k pedpopme papmaLeBTUHECKOro 06pa30BAHUS

Ho 310 6blNa MMeHHO Hopbba. Maesa o HeobxoaMMOCTH
crneuuasn3MpoBaHHOrO UHCTUTYTA, rae yYnuau 6bl MMEHHO
dbapmaueBTOB, C TPyAOM npo/araza cebe 40pory B CO3Ha-
HUM KaK rocyAapCcTBEHHbIX YYHOBHUKOB, TaK 1 papmaL,eB-
TUYECKOM OBLLeCTBEHHOCTH.

AnekcaHgp MMH36epr BbICTynaeT ¢ pAAOM peyel U cTaTel
B CreyMann3vpoBaHHbIX U3gaHuAx. Hanpumep, B cTaTbe
«K Bonpocy 06 ogHo06pasunun cuctemaTmkm (C AUAaKTude-
CKOW TOYKM 3peHUA) 0T4e/n0B papmaLuu B COBPEMEHHbBIX
MEAMLUHCKMUX U hapMaLLeBTUHECKUX WKoAax» («Pycckuit
Bpay», N°22, 11.06.1902 I.) OH AaeT YeTkoe 060CHOBaHUE
TOMY, 4YTO npenogaBaHune papmaL,eBTUIECKUX A4UCLUN/INH
Bpayam 1 ¢papmMal,eBTam A0/KHO ObiTb COBEPLIEHHO pas-
AnyHbIM: «PapmaneBTUHecKad XMMKUA U GapMaKorHo3us
AO/IKHBI MpernogaBaTbCA CTydeHTaM-MeguKam u dpapma-
LLleBTaM pasHo; NepBble A0/KHbl Y40B/N€TBOPUTE/IbHO 03-
HaKOMMTbCA C OCHOBaMM 06OUX NMpeAMeTOB U C r/1aBHeN-
LWMMU YA,0060UCTIONHUMBIMU TPUEMAMU; BTOPbIE /,0/13KHbI
6bITb OCHOBaTE/IbHO 3HAKOMbI C MOAPOBHOCTAMYU 1 Teope-
TUYECKOM M MPAKTUYECKOM CTOPOHbI 3TUX I1aBHbIX BETBEN
dbapmayum». Mpu 3TOM «NpaKkTUYeCKUe 3aHATUA U MaTepu-
an, usyyaemblii ocobeHHo papmaueBTamu npu kadpeapax
dapmaneBTUHeCKON XUMUKM 1 GAPMAKOIrHO3MM, A0/1KHbI
ObITb 3Ha4YMTE/IbHO pacLUMpeHbl, TeCHee nepernseTaach C
coceAHMMM 061aCTAMM 3TUX e CcreuunasbHoCTel». Takoe
pasgesieHne CAYXUT ugee pasge/sleHus u npenogasaHus,
BblBeAeHUA papmMaL,eBTUKM U3 obLeMeANLMHCKUX BY30B.

CtatbA «O mocTaHOBKe rnpernogaBaHuA obLlel u npu-
KAAAHOM XMMWUM B HALLMX MEAULMHCKMX LIKOAAX», Hane-
YaTaHHaA B 20-M HOMepe TOro e YypHasa, NocTpoeHa
Ha coobuieHnn AnekcaHgpa CemeHoBUYA, CAe/1aHHOM Ha
Xl Cbe3spge ecTtecTBOMUCTBITaTENEM M Bpayeh. OHa noceaA-
LeHa pasbopy KayecTBa npenogaBaHna XMMUU B Mesu-
LMHCKMX By3aX. ABTOP MPUXOAUT K MHEHWUIO, YTO «OKOH-
4YMB 2-W KYpC, CTYAEHTbl-Me/AMKM BbIHOCAT BrevaT/eHne
0 XMMUM BO BCEX ee BMAax, Kak HayKe, Becbma HoraToi
3MMUpUYECKUM MaTepuasom, beaHolt obobujarowmmu
TeopuAMMU 1 Tpebytoleit BecbMa 60/1bLLIOr0 HanpAXeHUA
ANA ee usyveHusa». O4HOBPEMEHHO C 3TUM BblpabaTbiBa-
eTCA npeacTaB/eHne 0 XMMUW, KaK 0 becrnosie3Hon anA
Me/AMKOB Hayke. M 3TO npu TOM, 4YTO «eaBa /M HaluaeTca
Bpay, KOTOPbIM B CBOEW AeATe/IbHOCTU He HATO/IKHY/CA
6bl HA HEOHXOAMMOCTb HEKOTOPOM CyMMbl OCHOBATE/Ib-
HbIX XUMUYECKUX CBEAeHUI».

Mo MHeHuto AneKkcaHgpa MNMH3b6epra, geno TyT He B TOM,
4TO B MEAMUMHCKMUX LLIKOAAX Ma/Z0 XMMUYECKMX Kadpeap
u mMaszno yqe6Hb|x 4acCoB MO XMMHUYECKUM AUCUUNIUHAM.
lpocTo KypcCbl MOCTPOEHbl Henpasu/abHO. CTygeHTam
AAIOT Te 3HaHWA, KOTOpble UM KaK MeAuKam He obA3a-
T€/IbHbl U HE NOAYEPKUBAIOT TO, YTO 3HATb U YMETb XU3-
HeHHO Heobxoaumo. Maructp MMH36epr H6epeT Ha cebA
CMe/IoCTb TMpeaNoXUTb HOBYK CTPYKTYpy Yy4ebHOro
npouecca. Ha nepsom Kypce HyHO AaTb BCIO TEOpeTU-
YeCKYyl0 OCHOBY: HEOPraHUYeCKyto, OPraHM4eCcKyto 1 aHa-
NNTUYECKYIO0 XMMUIO. OCHOBbI TEOPUM K CUCTEMATUKY. He
HYXHO MblTaTbCA OXBATUTb BCKO XUMUIO L€/TMKOM. Ha BTO-
poM Kypce — GpU3MON0rnyeckyto n GapmMal,eBTUHECKYIo
XUMUIO U TUrneHy. To eCcTb AUCUUNAUHBI 60/1ee NpUKAaA-
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CIipaBOYHbDI

Hble, HO 3aTO CTpoALWMecA Ha 6a3e 3HaHMA BCeil OCHOB-
HOM TeopeTnyeckon 6asbl.

AnekcaHap CeMeHOBMY OODBACHAET: K Mpes/10sKeHHOM
CXeme OH MpuLle/s He ymo3puTesbHO. [pocTo nosTopa
roga npopabotan n1abopaHTom Ha Kadegpe HeopraHuye-
CKOM XMMMMK, WeCTb 1eT TPYAU/CA NpU Kadegpe v nabopa-
TOPWUU XMMWUU OPraHU4ecKow, 4Ba roaa — B MaTo/10ro-xXu-
MU4ecKoi nabopatopuu, rog — B XMMU4ECKOU, a Tenepb
4yeTBepTbIN rog npenogaet papmaLeBTUHECKYIO XUMMUIO.

Ha | cbe3ge no Hay4yHOM dapmauuun ero y4eHbolit cekpe-
Tapb, npuBaT-goueHT AsekcaHap [MH36epr BbicTynaeT
C ABYMA goKAagamMu. O4WH — BCe O TOM e, O cucTeme
cpegHero v Bbiclliero obpasoBaHuA papmal,eBTOB.

CtaTtbu MH36epra BbIXOAAT OTAENbHBIMU KHUraMu. Cam
e OH C 1903-ro Mo 1914 rog npenogaeTt XMMUIO Ha Bbic-
LLMX XEHCKUX eCTeCTBEHHO-HaYy4HbIX Kypcax. B 1904 roay
OH BbICOYAWLLIMM MPUKA3OM MO rpaxAaHCKOMY BeA0OMCTBY
Ha3HayeH 3KCTpaopaAMHapHbIM rnpodpeccopom  CaHKT-
MeTepbyprckoro »KEHCKOro MeAULMHCKOrO MHCTUTYTA MO
Kapegpe papmaumm n papmMakorHosuu.

B 3TOT nepuog, ero 4acTo OTNYCKalOT «C YHEHOIO Lie/1blo» 3a
rpaHuyy. AnekcaHap CeMeHOBUY TPYAUTCA B LUBEML@PCKUX
yHMBepcuTeTax. B 1909 rogy OH mosyvaeTt cTerneHb AOK-
TOpa HaTyppunocodpum Bo Ppelbyprckom yHuBepcuteTe.
Ha poguHe pery/napHO BbIXOAAT €ro HayyHble paboTbl.

M Bce e r1aBHbIM f,e/10M CBOEW XU3HU Tenepb yxKe npo-
deccop AnekcaHap MNH36epr ABHO NPOAO/IKAET CYUTATh
60pbby 3a pedopmy Ppapmal,eBTHHeCcKOro obpasoBaHuA.
Ha Poccuitickom dpapmaneBTnyeckom cbesge B 1913 rogy
emy Nopy4aroT CAenaTb CBOAKY BCEX A0K/NaA0B Y MHEHWIA
no Bonpocy o papmaLeBTuieckom obpasoBaHum. Kak pas
B 3TO BpeMA MUHUCTEPCTBO BHYTPEHHUX /e MoAroTOBU-
710 1 BHeC/10 B [ocyaapcTBeHHYO /lymy MpOEKT HOBOro

dapmaueBTHUiecKoro ycraBa. ObLecTBEHHOCTb aKTUBHO
obcyX/AaeT 3TOT NPOEKT.

Mpodeccop MNMH3bepr KaMHA Ha KamMHe He OCTaB/AeT OT
YMHOBHUYbEN MHULMATHBbLI. OCOBEHHbIN FHEB Bbi3biBaeT
Yy Hero npeg/ioKeHne ABYX MUHUCTEPCTB — BHYTPEHHUX
A€ W MpOCBeleHUA — C034aTb HECKO/IbKO KaTeropwi
dapmauesToB. OgHa — A/1A At04el C WeCTblo KAaccamu
rMMHasuu. 3To B6yAyT «Herno/HomnpasHble» papmaleBThl,
KOTOPbIX 40MNYCTAT K paboTe, HO He K MO/y4eHUIO y4eHOM
cTeneHu maructpa dapmaumu. CTeneHb CMOryT No/Ay4uTb
TO/IbKO Te, KTO 3aKOHYM/ MO/IHbIA KypC rMMHasum. CTe-
neHb — U MPUYMTAOLMECA K HEll MpaBa M NMpenMylLLecTBa.
HakoHel, TpeTbA KaTeropua — Bpayiu U eCTeCTBEHHWKH,
KoTOpble npopaboTasu noaroza B anteke. Ux Toxe gony-
CTAT K MO/ly4E€HUIO YHEHOM CTerneHu no papmaumu.

AnekcaHap CemeHOBUY DE30HHO 3ame4aeT: MoAB/eHUe
$bapmaLeBTOB C pas3/IMiHbIMU NPpaBamu, pas/IMiHbIM 0bpa-
30BaTe/IbHbIM LL€H30M M Pas/IMYHOM CMeLManbHOM Bblyy-
KOW C03/4acCT BHYTPEHHUI aHTaroHnsm B papmaieBTuye-
CcKOoM coobuiecTBe. M npegsaraeT cbesgy KaTeropuyecku
OTBEpPrHyTb MpeA/soXKeHuA BAacTU. Bce dapmaueBThl
AO/IKHBI MMeTb obliee o6pa3oBaHMe He HUXKe MO/NHOro
cpeaHero!

BTopoit nyHKT pasHor/iacuit — popma gasnbHeiiliero ob-
yvyeHusa. [paBuTeNbCTBO npea/araeT gBe cuctemsbl. [1o
nepBoW abUTypueHT cpasy NocTynaeT Ha Bbiclune papma-
LeBTn4ecKkme Kypchbl. [10 BTOPOI — CHavasa Ha AByX/1eTHUe
HM3LKe, MOTOM rog paboTaeT B anTeKe 1 nLb Noc/e 3To-
ro MMeeT NnpaBso Ha Bbicllee obpasoBaHue.

Maeto HU3WKMX LWKOA, NPEeA/IOXKEHHYIO NPaBUTE/IbCTBOM,
AnekcaHap MH3bepr o6bABAART HeXM3HEeHHO 1 becro-
ne3Hoi. KTo byaeT yunTbCA noc/e WecTu NeT rMMHasum
ABa roga B HU3LWeMn Wwrose (Npy 3TOM YaCTHOM, NAaTHOM),
BMeCTO TOro 4TObbI A0Y4MTLCA 3TH Ke fBa roga B rMMHa-

KBOJ'IVICPVIKOLI,VIVI N TEXHNKOB

B nexadpe 1919 rona no npenioxeHno
NPOhCOK3A AMTEYHBIX PABOTHKOB

B CTRYKTYPE MHCTUTYTA Obial

CO300HA GAPMALEBTUHECKAS LLIKOMG

C OBYXJIETHUM KY[OCOM OBYUeHMs O
MOArOTOBKM PAGOTHWMKOB CINTEK CoeaHEN

0115 GAPMALIEBTUYECKIMX 30BOOOB.



3un? Tem 6osee 4TO TOrga eMy NpuAeTCA ele rod npo-
paboTaTb B anTeke, a CTaTyC y Hero Bce paBHO OCTaHeTCA
Herno/IHOLEeHHbIM!

Ho BOT cam roguuHblii CTaxk nepeg nocTyn/1e€HUeM Ha
BbiClIME Kypcbl [MH36epr cuuTaeT pasymHbiM. Bo-nep-
BblX, Mepexo/AA Ha HOBYI CUCTEMY MOArOTOBKU KaapoB
(HOBBI ycTaB OTMEHAET y4eHM4ecTBO), 6bl10 Obl He-
NpaBW/IbHO COBCEM /IULWIATL anTeKM Ma/loKBaAMPULMpo-
BaHHbIX KagpoB. TakMe UM BCe PaBHO HYXHbl. C Apyroi
CTOPOHbI, MO/IOAOMY 4e/I0BEKY MO/Ie3HO MOHATb: Tysa
M OH uget? MNpu 3TomM paboTa B anTeke No3BoAAET eMy
KaK npuobpectun onpegeneHHble NpakTUYeCKne HaBbIKK,
Tak u 3apaboTaTb geHbrM Ha AasbHelwee oby4veHwue.
IMH36epr roBopuT: BCce npodeccopa Bcerga oT1n4anu
CTyseHTOB-papMaL,eBTOB 3a UX /IOBKOCTb Ha 3aHATUAX B
XUMMUYECKMX nabopaTopuax.

Mpodeccop pgaxke roToB AOMNYCTUTb CyLLECTBOBaHUE
CMeyMasnncToB Ha YPOBHE MPEXHUX anTeKapCKMX MOMOLL-
HWKOB. EC/M Yy MO/0AOr0 YesoBeKa Moc/1e OKOHYaHWA
cpegHero y4ebHOro 3aBeAeHus U roAUYHON CTaKUPOBKU
HeT BCe e AeHer Ha Npogo/iKeHne oby4yeHus B By3e, OH
MOXeT cAaTb Ha GapMOTAEe/NeHNM By3a CreLuas/bHbli K-
3aMeH U MPOAO0/IKATb C/YKMUTb B anTeke.

3a4em Poccum HyKeH BbICOKOOOpa3oBaHHbIii papmalieBT?
Anekcangp CeMeHOBMY OTBEYALT HA 3TO OYeHb ACHO:

«EC/m Mbl CNPOCKM, KaKaA MOXeT BbITb N0/b3a OT anTekw,
HaxoAALLeNCA B pyKax y XOpoLwo o6pa3oBaHHOro gpapma-
1eBTa, TO AOCTATOYHO NMpeAcTaBuUTbL cebe Ty ceTb anTek,
KOTOPaA NpaBW/IbHO PACKMHYTa MO BCEW MOBEPXHOCTU Ha-
Lwero o6LWNPHOro 0TeYeCTBa, YTOObI MOHATL, KAKUM KYy/lb-
TYPHbIM M NO/IE3HbIM A/17 OKPYXKAOLLEro Hace/NeHna LieH-
TPOM A0/1)KHA AB/ATLCA BO MHOMMX Yr/ax BOOPYKEHHaA

XOPOLUMMU 3HAHMAMM anTeka! KaKyto no/b3y TakaA anTe-
Ka CO CBOEI MasieHbKOW sabopaTopueit MOXeT MpUHO-
CUTb BO MHOMMX CaHUTApHO-TMIMEeHUYeCKUX BOMPOCax, B
npeaynpexaeHun MHOrnx 60/1e3Hel, gaxe v anugeMuit, a
He TO/IbKO B MOCTaB/IEHUUN /1I€KAPCTB, KOr/Aa y»Ke HacTynu-
N0 3aboneBaHue. HakoHel, Takue anTekn ¢ 06pasLoBbIM
$apmaLeBTOM B pyKax 3eMCTB, — KaKUM 3TO MOXeT 6bITb
MHOFOrpaHHO MO/1e3HbIM U LleHHbIM GaKTOPOM B Ky/bTyp-
HOM M BbICOKOW ageATeNbHOCTM 3emcTB?! Bce 3TM gaHHble
MOKa3blBatOT, CKO/Ib MO/IE3HbIM MOXeT ObiTb 4418 rocyaap-
cTBa U obuecTBa 06pasLoBbiii dpapmaLeBT, He BbIXOAA-
LWKWIA U3 paMOK CBOEM CneuuasbHOCTW, HO 3HAYUTe/IbHO
pacLIMpAOLWMI 3TN paMKU. M BC 3TO yKa3biBaeT, B KAKOM
Harnpas/ieHUn C/iedyeT KOHCTPYMPOBATb BbiCLLIee CpesHee
obpasoBaHue».

CneuunanbHbin XMMUKO-PapMALLEBTUUECKUNA

B 1911 roay AnekcaHap MH36epr Havyasn YUTaThb IeKLUK MO
opraHu4eckon u ¢papmMaL,eBTM4eCcKon XMMnmn Ha MeanumH-
CKOM daKy/bTeTe [ICMXOHEBPO/IOrMYECKOro MHCTUTYTA.
MMEHHO Nnpu 3TOM MHCTUTYTE OH B 1915 rOAy OpraHn3oBan
XumuKo-papmaLeBTU4eCKOe OTAe/1eHune, npejcegaTenem
KOTOPOro COCTOA/ A0 3aKPbITUA OTA/NeHNA B 1919 roay.

BOT Kak onucbiBaeT CBOM BrevyaT/I€HUA OAWH U3 ero nep-
BbIX CTYAEHTOB:

«OceHbto 1915 roga AnekcaHap CemMEHOBMY 6bla npu-
rnaWwéH Ha OAHy M3 MepBbIX CXOAOK CTyAeHTOB-papma-
LLeBTOB, MPUHATBIX TOrAa e, KOHe4yHo 6/arogapA ero
COAencTBUO, Ha nepBbiii 06LLeo0bpa3oBaTe/bHbIM Kypc
McMXOHEBPO/OrMHECKOro MHCTUTYTA. A U MHOTUE U3 MOUX
ToBapullei B oxugaHuu npuesga A.C. BO/HOBA/NUChH.
MpuumH K 3TOMy 6b110 MHOrO. C OAHOM CTOPOHBI, XOTe-
/1I0Cb BOCMO/Ib30BaTbCA TOH BO3MOXHOCTbIO, KOTOpas




Ham bbina npegocTasseHa. He cregyeT 3abbiBaTh, 4TO 3TO
6b1/710 B TO BpeMs, Korga 4Bepu MHOMMX BbICLIMX Y4eOHbIX
3aBegeHuit Oblan el é N0THO 3aKPbIThl A4/ /UL, UMEBLUMX
Tpebyemoe cpegHee obpasoBaHue (A UMeO B BUAY eBpe-
€B U APYIMUX KYXapKUHbIX AeTeit). Mbl e 3TOro cpegHero
obpasoBaHuA He nmenn. C 4pyroit CTOPOHbI, MUIUTAPU-
30BaHHOCTb, T. €. cayx6a, M 0TAaNEHHOCTb MHCTUTYTA OT
LleHTpa, U MaTepuasibHasA Heobecrne4yeHHOCTb...

Korga A.C. npuexan, Ha4ya/n cbinatbCA BOMpPOChl. Ha BO-
npoc 0 maTepuanbHol HeobecneveHHocTn A.C. OTBETHA:
«3aliMuTe y poACTBEHHUKOB, MOTOM OTAaAuTe». [pyroro
oTBeTa (MM COBETA) OH HE MOT Ham TOr4a AaTh.

Ho rnaBHbIll BOMpPOC, KOTOpPbIM 06CYy)aa/ncA Ha Hallei
CX04Ke, — OBWMPHOCTb MporpaMmsl. [ToMUAyiiTe, KakK xe
Mbl 3TO BC& og0/1eem! Mbl — Masn0 NOArOTOB/IEHHbIE /II0AM.
Havanu ceinatbcA xogaTancTBa: Heab3A /u AnA dapma-
LLeBTOB COKPaTUTb Nporpammy?

Ha 3To npepg/aosxeHne OH OTBETWU/ 40BO/IBHO MPOAO/IKU-
Te/nbHOM Becegoii. OHa cBOAM/ACL K TOMY, YTO dapma-
LLeBT He A0/1KeH OblTb Y3KMM CneuuasancToM, a A0/1KeH
ObITb BCECTOPOHHE 06pa3oBaHHbIM Ye/10BeKOM. OKOHUMA
cBoto beceay A.C. choBamu flaHTe. He NOMHIO ceiyac aTux
C/10B, HO CMbIC/1 UX COXPaHW/ICA B MOel NaMATU: HayKa He
MOMeT OMyCTUTbCA A0 HU3KOro YPOBHA 0H6pa3oBaHuA co-
BpeMeHHOro ¢apmateBTa, a, Haob0poT, COBPEMEHHbIM
bapmauesT gomkeH (M MoxeT — MHeHue A.C.) NOAHATLCSA
£,0 BbICOKOTO YPOBHA COBPEMEHHOM HayKu».

A gasnble 6bl71a peBo/oLuA. M To camoe cyabboHOCHOe
peweHue Kosanernm HapkomMmnpoca, no/ioxKuBLLiee Hayano
CYLL,eCTBOBaHNIO XWMUKO-papMaL,eBTUHECKOro UHCTUTY-
Ta, HbiHewHero CaHKT-MeTep6yprckoro rocyaapCcTBEHHO-
ro XMMUKO-bapmaLeBTUYeCKoro yHuBepcuteTa. OTKpPbITbI
6blIM Cpasy TpU Kypca, MOCKO/IbKY B MHCTUTYT MPULLAO
60/1bLLI0E YMUC/I0 CTYAEHTOB M3 3aKPbITbIX GapmaleBTuye-
CKUX OTAe/1eHU npu NCUXOHEBPO/OrMYECKOM UHCTUTYTE,
YKeHCKOM MeAMLMHCKOM MHCTUTYTE U APYTUX YHUBEPCH-

TeTax ¢ MeAUUMHCKUMM GaKy/ibTeTamu. YPOBeHb MOAro-
TOBKM Y HUX 6bl/1 O4€Hb pa3HbiM. KTO BMO/IHE rOgUACA A/15
TpeTbero Kypca HOBOrO By3a, a y KOro 6b1/10 eLe Tak MHO-
ro npo6e/0B, YTO NPUXOAUNOCH HAYMHATL MOYTH C HaYaaa.

Mo3xe AnekcaHap MMH36epr nncan: «XumuKo-papmawes-
TUYECKUIA UHCTUTYT B3A/1 Ha cebA co3AaHne Hay4yHO nop-
rOTOB/IEHHbIX CO3HaTe/bHbIX PabOTHMKOB Ha monpwuile
PasBUTUA OTEYECTBEHHOW XMMUKO-PpapmaLeBTUHECKOMN,
dapmako-6oTaHM4ecKOM M 4MCTO dapmaLeBTUHECKON
NMPpOMBILL/ZIEHHOCTU. [TOHUManA, BMecCTe C TeM, 4YTO ero BoC-
MUTAHHUKKU B KayecTBe pAAOBbIX PabOTHUKOB B anTeku
y)Ke He noMnAyT, U Y4TO A/A anTeK, BbIMO/HAOWMX OTBET-
CTBEHHYIO PO/Ib B rOCYyapCTBEHHOM fe/1e OXPaHeHUA Ha-
pOAHOro 34paBuna, HEO6XOAUMO CO34aBaTb HOBbIE Kajpbl
paboTHUKOB, Mbl OTKPbIAM B AHBape 1920 roga Tpex/eT-
HIot0 [podeccnoHanbHyto ¢papmaLleBTUYECKYHO LIKOAY,
npeobpasoBaHHy0 B 1921 r. B PapmaLeBTUHECKUIN Tex-
HUKYM». HO Ha gesie 3TO 6b1/10 NPOCTO peanusauumeit ero
AaBHeN naeu COBMeLLLEHMA NoJ OAHOM Kpbllleh cpegHero
1 BbicLIero obpasosanuA.

CoBeTCKME anTeKu OCTPO HyXAa/nucb B paboTHMKax.
*paatb Tpu roga 6bl10 HEBO3MOXHO. [lOTOMY, B 40MNOA-
HeHue K By3y U TEXHWUKYMY, OTKPbI/IN YCKOPEHHbIE LecTu-
MeCAYHble KypCbl A4/ MOArOTOBKM anTe4HbIX paboTHUKOB
TUMa anTeKapCKMX MOMOLLHMKOB. Ha HUX y4n10Ch Mo 30—
40 Ye/I0BEK.

Takum obpasom nog obuieit Kpos/eil cocpeaoToUnINUCL
TPU cTyneHn ¢apmaueBTMyeckoro obpasosaHuA. [lep-
BaA — YCKOPEHHble KypcCbl, MOArOTOB/AMLINE B LIECTb
MecCALeB Kagpbl MpPOCTeMWMX anTeyHblXx paboTHUKOB.
BTtopaAa — dapmaueBTUHECKMI TEXHUKYM, FOTOBALLUM
BMO/IHE KBa/IMPULMPOBAHHBIX OTBETCTBEHHbIX paboT-
HWKOB arnTeKW, a TaKKe TeXHUKOB A/1A XUMWKO-Ppapma-
LleBTUHECKMX 33aBOAOB M WHCTPYKTOPOB A/A KY/bTyp
/NleKapCTBEeHHbIX pacTeHuid. Hakodel, cam Xumwuko-dpap-
MaL,eBTUYECKUI MHCTUTYT, KOTOPbIA A0/1KeH Obla noa-
roToBUTb ByayWwMX pabOTHUKOB KPYMHOM U ME/IKOW XU-

OTKpPbITNE XUMMKO-
bapMaLEBTUYECKOro OTAeNEHS

B MCHXO-HEBPOMOMMUYECKOM MHCTUTYTE
npw cogenctanm AC. MH36epra.

MNeTporpaacKmn XMMMKO—=
bapMaALEBTUYECKUI UHCTUTYT
MOMOMHSIET PAObI BbICLLUMX
TEXHUYECKUX YUPEXOEHW.
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MUKO-papMaLLeBTUHECKOW  MPOMBbILW/IEHHOCTH,  cdepbl
BblpaLLMBaHMA 1 NepepaboTKM 1@KapCTBEHHbIX PacTeHUH,
aAMWUHUCTPATOPOB MPU LeHTPa/ibHbIX anTeYHbIX CKAagax,
nabopaTopuAxX U APYrux YUHOBHMKOB. HyXHO 6bl0 Tak-
e pacTuTb ByayLinx Hay4Hbix paboTHMKOB M Npenogasa-
Te/1ei BbICLIMX U CPeAHNX NPOPECCUOHA/IbHBIX KO

Kpome TOro, Ha ct. CuBepcKasa ObliM OpPraHM3oBaHbl
ABYX/IeTHUE KypCbl TEXHUKOB MO Ky/IbType 1 cbopy eKap-
CTBEHHbIX PacTeHu.

MHCTUTYT cocToAan u3 ABYyX (aKy/bTETOB: UHXeHep-
HO-papmaL,eBTU4YeCKoro n bnosnoro-papmaleBTUHECKOro.
B 3aHATBIX UM MOMeLLeHUAX 4BYX A40MOB Oblaiv 060pyg0-
BaHbl ayAUTOPUU MPUMEPHO Ha CEMbCOT y4aluxcd, Yep-
TeXHad, 3a/1bl U Le/blid pAg BCMOMOraTe/IbHbIX y4ebHbIX
yypexaeHuin. K HUM OTHOCUAUCH:

— HayyHoO-NoKasaTe/IbHasA arnTeka, pacCcyMTaHHaA Ha
e)Ke/gHeBHOe NPOU3BO/ACTBO £,0 1000 PeLenToB B feHb;

- LleHTpanbHana nabopaTopus, 3aHumatowwas 6osee 10
KOMHAT A/15 B1ONOrMHeCKUX U XUMUYECKUX 3aHATUM;

— HEeCKO/IbKO My3eeB € H0raTbiMu U LLeHHbIMW KO/I/1eK-
uUnAMM;

- 61b6/MOoTeKa NpMMeEpPHO Ha 15 TbiC. TOMOB.

[AlymaeTe, 370 Bce? Kak 6bl He Tak! Y:ke Ha BTOpOMm 3acega-
HWMM BpemeHHOro coBeTa elle TO/IbKO CO3/aBaeMOro MH-
cTuTyTa npodeccop MMH3bepr 6bi1 BbIHYKAEH COOBLNTD
0 pelleHnn HapkomMnpoca C/IMTb BCe MeAULMHCKUE BY3bl
MeTporpaga B o4HYy AKageMuo MeAULMHCKUX HAYK U npe-
BpaweHun NMXPU B ee papmaneBTnyeckuin parkyibtet. OT
3TOM peopraHusaLumnm yAanocb OTOUTbCA.

B 1921 rogy noABM/IOCH pelleHue O 3aKPbITUU TeXHUKY-
Ma M OMATb O C/IMAHUM UHCTUTYTA C APYrUM y4YebHbIM 3a-
BegeHuem. Ha 3ToT pa3s - MeAMUMHCKON LIKONOW. Pek-
TOpY MpULL/IOCL A0Ka3blBaTb, YTO Takoe pelueHue 6b110
6bl rocysapcTBeHHOM owwnbKoM. Bo-nepBbiX, 3akpbiThe
TeXHMKYMa C0343acT «HUYEM He 3ano/HAeMYyto bpelub» B

dapmaueBTUHEeCKOM 06pa3oBaHUM, TaK KaK COBEPLUEHHO
BbiNMagaeT MOArOTOBKA KBa/MPMLMPOBAHHBIX anTeYHbIX
paboTHUKOB. «3TO HeW3DEXKHO HapyWMUT MpaBWU/bHbIN
MPUTOK MOArOTOB/IEHHbIX PAabOTHWKOB B anTeKW, LeH-
Tpa/ibHble CK/a/bl M 1abopaTopum U pe3Ko NOHU3UT po/ib
anTek B CHabKEeHWM /NeKapCTBaMK Hace/eHWd, YTO BpAg,
M MOXeT ObITb AOMyleHo nHTepecamn Komuccapuata
3/,paBOOXpaHeHUA».

Bo-BTOpbIX, NepeBegeHne MHCTUTYTa B CTaTyC paky/abTeTa
Npv 4PYro BbICLLEH LWKO/AE «A0/KHO B KOPHE HapyLUTb
BeCb y4ebHbIl N1aH MHCTUTYTa». Mpu 3ToM B MeguunH-
CKOI LIKO/Ie He HaligeTcA mecTa A48 UHXEHEpPHOoro ¢a-
Ky/bTeTa, BeAb 3TOT BY3 Aa/leK «OT UHXeHepHoro obpa-
30BaHMA U OT NMPOU3BOACTBEHHOW AeATe/IbHOCTU». [TXPU
e roTOBUT Kagpbl He TO/AIbKO A/ anTek 1 ¢apmaKko/1oru-
YeCKOM HayKu, HO U AR XMMUKO-PpapMaL,eBTUHeCKOM Npo-
Mbll/IeHHOCTH, 6e3 KoTopoi CTpaHa COBETOB MPOCTO He
MOXeT BbIXUTb.

B 1923 roay «HaBepxy» 6bl/10 BCe Ke MPUHATO pelueHne o
3aKpbITUM MHXKeHepHOro dakyabTeTa MNXPU c nepesogom
CTYAEHTOB Ha 6uosormvyeckuin ¢GakynbTeT WAM Ha poa-
CTBEHHble PaKy/bTeTbl APYrUx By30B. A B 1924 rogy Xu-
MUKO-papMaLeBTUYeCKU MHCTUTYT Gbl Npeobpa3oBaH B
XUMUKO-PapmaL,eBTUHeCKMit paKkyabTeT /IeHUHrpasCcKoro
rocysapCcTBEHHOrO yHMBepcuTeTa. Kak roBopu/ioch, YTo-
6bl AaTb A4OCTYN CTyAeHTaM By3a K npeKkpacHo obopygo-
BaHHbIM /1abopaToOpUAM yYHMBEpCUTETA.

AnekcaHap MmH3bepr ele Kpenuaca. B cBoelt ctatbe no
nosogy cauAHuA (XMMHUKO-GapmaLeBTUHECKUI KypHa,
N2, 1925 T.) OH MULLIET: «...BXOAA B yHUBEpCUTET B $op-
Me ¢daky/abTeTa, T. €. B BUAE Le/IbHOM U CaMOCTOATe/Ib-
HOW eAMHULbl B y4eOHOM CMbIC/1e, Mbl HageeMCs, YTO He
nopBeTCA Hala CBA3b C TeMU NPOPECCUOHAIbHBIMU Opra-
HaMW 1 OpraHu3auMAmMM, KOTOpbIe... BeAyT BeCbMa Bax-
HOe 1 XM3HeHHOe Aeno cHabXeHuAa HacesneHua gob6poka-
YeCTBEHHbIMU /1IEKAPCTBAMM».

X

JleTom 1922 1. cocTtoancs nepsbiin Beinyck [NeTporpaackoro XMMMUKO-
bAPMALEBTUYECKOTO MHCTUTYTA. YPOBEHDb MOArOTOBKM OKO3OICS
HQCTOMNBKO BBICOK, YTO ASTEPO BbIMYCKHWKOB BMECTE C AMMIOMOM MONYYMIn
CTeneHb KaHOMOATA HOYK.




Ho v nos:xe 310KAt04eHMA XuMdapma He OKOHYM/IUCH.
B 1925 rogy 6bl10 MPUHATO pelleHMe MpeBpaTUTb XU-
MUKO-GapmaLeBTUHeCcKuii paky/sbTeT B 6-e oTae/neHue
¢du3mara /IrY. MoTom oH Bbin nepegaH B /IeHUHIPaACKUi
MeAMLMHCKUIA MHCTUTYT. U anwb B 1936 roay dapmaues-
TUYECKUII PaKy/bTeT 1-r0 /IeHUHIPaACKOro MeaULMHCKO-
ro MHCTUTYTa Obl/1 CHOBA peopraHv3oBaH B /lIeHUHrpag-
CKUW PapmaL,eBTUHECKMI UHCTUTYT. [epBblii AUPEKTOp
elle ycnes f40XnTb 40 3TOro MOMeHTa. YMep A/leKcaHap
CemeHoBMY [MH36epr 24 oKTAGPA 1937 roaa.

Toro, 4TO cAenazn 3TOT Ye/N0BEeK A/1A Pa3BUTUA POCCUICKO-
ro papmav,eBTM4eCcKoro obpasoBaHusa, C U3GbLITKOM XBaTH-
N0 6bl AN1A yBEKOBEYMBAHUA €ro UMEHM B aHHa/sax UCTO-
pun oTeyecTBeHHOMU papmaumm. OgHaKO 3TOro No4emMy-To
He Npou3oLw/io. TaK, B 3amMey4aTe/IbHOM MO CBOEW MO/IHOTe
u3gaHum «/1eTonucb poccuitckon dpapmaymmn. XX Bek» oT-
cyTcTBYeT cTaTbhA «[MH36epr», xoTA umetotca 6Guorpadum
MHOTMX €ro BblAaloWMXCA YHEHUKOB. B rog 100-1eTua ero
Aetuwia — XMMUKO-GapmaLeBTUHeCKOro MHCTUTYTa — Mbl
XOTUM OTAATb A0/ NAMATU STOMY Ye/I0BEKY.

"
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B 1924 ropy nHCTUTYT
PACHOPMUPOBAH

B XMMMKO~
daPMALEBTMYECK NI
dakynsreT
JlenunHrponckoro
rOCYNCPCTBEHHOMO
YHVBEPCHTETA.

B Mae-utoHe 1925 rona
STOT GAKYNBTET OblT
MPE0BPA30BAH B XMMUKO=
dapMaLEBTMYECKOE
otaeneHmne Grsnko-
MOTEMOTNYECKOTO
DOKYIBTETA YHUBEPCUTETA.
B ceHma6pe Toro xe 1925
rogd 31O OTAeneHne Gbino
JIKBUOMOOBAHO.
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OT pepakuum: Pegakuus xypHana «®opmynbl dapMaumm» NAAHUPYET BHECTU CBOM MOCUIIbHbBIN
BKNApA B NOAroTOBKY U pasMelleHue Ha CBOUX CTPAHMULOX O4EePKOB 060 BCEX peKTopax,
oT CaHkT-lNeTep6yprckoro xuMmuko-papMauesTUdeckoro MHCTUTYTA Ao CaHkr-lMeTep6yprckoro
XUMUKO-PapPMALLEBTUYECKOrO YHUBEPCUTETA, U O APYrUX YYEHbIX, 0CO6eHHO BeTePAHAX, OTAABLUMX
roabl XXM3HU U fesITeNIbHOCTU HA 6naro ¢apmaueBTUdeckon Hayku Pocecum.




[NA ABTOPOB

Iny6okoyBaxaembie aBTopbi!

B ooHHOM pazgene nedyaTHOro U3AAHWS XyPHANa «Popmynsl DApPMALMN» Mbl MOWUBOOMM
OCHOBHbIE ACMEKTHI, KaCAtoLLMecs NpABWI Npuema ctaTen. MNogpodHas nHbopMauma o6
OTMPAOBKE CTATEN, MPABUACX O/ ABTOPOB, ABTOPCKMX MPABAX U KOHOUAEHUMONBHOCTH
M3AOXEHC HO CTPOHULIOX HALLEro camta B pyopuke «O xypHane».

[AnAa obecnevenns 6o/bLIEN MPO3PAaYHOCTU UHAMBKAY-  PUA/IOB HAY4YHOW CTaTbU. B pe3y/ibTaTe Takoro nogxoga
a/IbHOTO BK/3Aa aBTOpPOB (aBTOpa) Mpeg/iaraem BOC-  aBTOPOM MOTYT GbiTb BbIGPaHbI T€ WM MHbIE Harpas/ie-
Mo/1b30BaTbCA OAHWUM U3 BapUaHTOB TOKCOHOMMYECKOW  HWA paboTbl, KOTOpble COOTBETCTBYIOT BK/IaAy aBTopa
Tab/mMLbl, MPUHATON PAAOM 3apyOeKHbIX U34aTe/IbCTB, B MOATOTOBKY CTaTbh U MEX/AYHAapOAHOMY CTaHAApPTy
KOTOPYO aBTOPbI UCMO/Ib3YIOT B XOA€ NMOAFOTOBKM MaTe-  aBTOPCTBA.

TokcoHoMuMYecKas Tabmuia

Bknap asTopa Copep)xaHue HanpasneHus paéoTbl

PaspaéoTtka KoHuenuuu peun; GopMynmMpoBAHME NN PA3PABGOTKA OOLLMX NCCNEAOBATENBCKMX LIENEM 1 30404,

yI'IpOBJ'IqueCKOﬂ AedATeNbHOCTb MO AHHOTUPOOBAHUIO (COB,ELOHI/IIO MeTOJ:I,CIHHbIX), NCNpaBieHnto
“ BeJeHMIO nccnegoBaTeSIbCKMX OAHHbIX (BKJ'IIOMOFI Co3fdHne CUCTEMHbIX MPOrpPaAMMm, rage aTo
HeobxoamMMo ans nHTepnpetTaunm caMmmnx ﬂ,OHHbIX) And nNpenBapuTesibHOro 1 noBTOPHOIO
MCMONb30BAHNSA.

O6paéoTka AAHHbIX

HpMMeHeHMe CTATUCTNHECKMX, MATEMATUNYECKUNX, BbIYNCIINTENTbHbIX NN MHbBIX CI)OpMOJ'IbeIX MeToaoB

AHanuTuka
ON9 AHAIM3a UM CUHTE3A ACHHbBIX MCCNEeaOBAHMS.

Mouck uctouHnkos _ _
MonyyeHve GUHAHCOBOW MOAASPXKM AJ18 MPOEKTA, CTOBLLErO Pe3ysIbTATOM 3TON MySIMKALMN.

$uHaHcHupoBaHusa
WUccneposaHue DKCMNEPUMEHTANBHOE NCCNEdOBAHKE Ui CEOP AAHHbIX/ AOKA3ATENLCTE.
MeTtoponorus PazpaboTka METOAOB MCCNEAOBAHNS NN MPOEKTUPOBAHNE MOAENEN.

yl‘lpOBJ‘IeHVIe n pacnpeneneHne 0653aHHOCTEN BO BoeMd NIaHNPOOBAHNA M BbIMOJIHEHNA HAYYHO -

PykoBofcTBO NPOEKTOM _
MNCCNEenoBATENbCKOM AeATENBHOCTY.

MNpenoCcTaBneHne NCCneqoBaATENbCKMX MATEPUAIOB, PEAKTUBOB, BELLIECTB, NMALMEHTOB,
MarepuanbHoe o6ecneyeHune NABOPATOPHbBIX OOPABLOB, KMBOTHbIX, KOHTPOBHO-N3MEPUTENbHBIX MPUGOPOB, BbIYMCIUTENbHbIX
[PECYPCOB NIW OPYIMX CPEeACTB OHANM3A.

MPOrpaMMMUPOBAHME, PA3PABOTKA MPOMPAMMHOIO O6ecnedYeHs; MPOEKTUPOBAHME KOMMBIOTEPHbBIX
MNporpaMMHoe o6ecneyeHue NMPOrpPaMM; PA3PAGOTKA KOMMBIOTEPHOMO KOAA M BCMOMOrATENbHBIX ANTOPUTMOB; TECTUPOBAHME
CYLLECTBYIOLLMX KOMMOHEHTOB KOAJ.

KOHTpOJ’Ib M OTBETCTBEHHOCTb PYKOBOACTBA 3A MNNAHMOOBAHME W BbIMOSIHEHME HAYYHO -

Corlposox(.qerme npoekTa MCCNedoBATENIbCKON OeATENbHOCTHU, BKIKOYASA HACTABHUYECTBO MO OTHOLLEHMIO K OCHOBHON rpynre
nccnegoBaTenen.

ﬂpoaepKa AOCTOBEpPHOCTU I'IposepKo, B PAMKOX OedTeNnbHOCTU U OTOEN1bHO, o6LLEMN peI'IJ'IMKOLLMM/BOCI’]DOM3BO,DMMOCTI/I

pe3ynbTaToB UCCNefqoBAHUA pe3yJ'IbTOTOB/SKCI’]epMMeHTOB W OOYrnx pe3ynstaTtoB MCCeqOBAHUM.

PaszpaboTka npeseHTaumm onyenmkoBAHHOM PAGOTLI UM MATEPUANOB UCCNeQ0OBAHUS; OTAENbHbBIX

Busyanusauns AaHHeIX TAGNNL, MPADUKOB, PUCYHKOB U GOTOrpadUin.

MoprotoBka, co3naHne I/I/I/IJ'II/I npeseHTaund OI'I\/6J'II/IKOBC1HHOI7| pO6OTbI, B YHAOCTHOCTM HANMCAHMe

nepBOHd'-lG.l'leblﬁ npoekKT
NepBOHAYASIBHOIO NPOEeKTA (BKJ'IIOMOQ nepeBof no CyLLl,eCTBy)A

I1epepa60'r|(c| nepeoHayasnbHoro MoproToBka, co3aaHme n/mnm NPE3eHTALMS OPAOOTAHHOM PAGOTE MPEACTOBUTENSAMU
TEKCTA Ha OCHOBE peLeH3uin NepPBOHAYAIbHOM MCCNeOOBATENbCKOM MOy MNMbl. OTBeTH HO BOMPOCHI PeLeH3eHTOB,
U peaaKTUpoBaHUSA B TOM YucCne OO 1 nocne nyoenvkaLmm.




ABTOpCKUHe npasa

ABsTopckoe cornaweHue (nyénuuHas odepra)
0 Ny6nuKALMM CTATBM B HAYYHOM )XypHane
«®opmynbl dapmauum» (Ussneuexue)

U3paaTenbcTBO (Aasiee — M3aatesb), C OAHOM CTOPOHBI,
npes/iaraeT HeorpegeneHHomy Kpyry /my (sanee —
ABTOp), C 4PYroi CTOPOHbI, 3aK/IFO4UTb HACTOSLLLEE CO-
rnawexue (ganee — Cor/ialeHue) o ny6/MKaLmm Hayy-
HbIX MaTepu1asoB (ganee — CTaTbsA) B HAYYHOM KypHasie
«Popmy/ibl DapmaLmm» (ganee — MypHan) Ha HUKEyKa-
3aHHbIX YC/IOBUAX.

1. O6wme nonoxeHus

1.1. HactoAwee CorzialleHne B COOTBETCTBUM C M. 2
CT. 437 TpapgaHckoro Kogekca PP aBaAeTca ny-
6/muHol odepToit (ganee — Odepra), NOMHBIM U
6e30roBOpoOYHbIM MpUHATMEM (aKLLenTOM) KOTOpOW
B COOTBETCTBUM CO CT. 438 [pakAaHCKOro Kogekca
P® cumTaetca oTnpaBka ABTOPOM CBOMX MaTepuasioB
nyTem 3arpy3ku B CETEBYIO 3/IEKTPOHHYIO CMCTeMy
npuema ctaTeil Ha pacCMOTpeHue, pasmelLleHHYI0 B
COOTBETCTBYIOLLEM pa3gene caiTa MypHana B WH-
$OpMaLMOHHO-TE/IEGKOMMYHUKALMOHHOM ceTU  «MH-
TepHeT» (Aasnee — WHTEPHET) UM Ha 3/1EKTPOHHYIO
NnoyTy peaakuuu.

1.2. B COOTBETCTBUM C AEUCTBYIOLMM 3aKOHOAATE/Ib-
cTBOM P® B YacTu cob/1104€eHNA aBTOPCKOro npasa Ha
3/1eKTPOHHbIe MHGOPMALMOHHbIE PeCypCbl, MaTePUa/ibl
CaiTa, 3/1IKTPOHHOrO KYPHa/a WK NMPOEKTa He MOryT
ObITb BOCMPOU3BEAEHbI MO/HOCTBIO W/IM YaCTUYHO B /1t0-
601 bopme (3/1eKTPOHHOI UM NeyaTHoit) 6e3 npessa-
PUTE/IBHOTO COr/lacuA aBTOPOB U peAaKLuu »KypHaa,
KOTOpOe MOXET ObITb BbIPa)KEHO NMyTeM pa3melLeHUA
COOTBETCTBYHOLLErO paspelleHns (OTKPbLITON /IULLeH-
3um Creative Commons Attribution International 4.0
CC-BY) B cOOTBETCTBYHOLLEM pa3gene caifta KypHana
(no mecty pasmeleHusi Ny6/MKyeMbIX MaTEPUA/IOB) B
ceTu MHTepHeT. [Npy UCno/Ib30BaHWM OMy6/IMKOBaHHBIX
MaTepua/ioB B KOHTEKCTE A4PYrMX AOKYMEHTOB HeO6Xo-
AMMa CCbl/IKa Ha MEPBOUCTOUHMK.

1.3. MypHan 3apernctpupoaH PegepasibHON Cayx-
60V no Hag3opy B chepe cBA3M, MHPOPMALMOHHBIX
TEXHO/I0MMI M MaccoBbIX KOMMYHUKaLMi (PockomHag-
30p).

[..]

4. O6wme ycnoBusi OKA3aHUs ycnyr

4.1. 3aaTe/1b OKasblBaeT yc1yri ABTOPY TO/IbKO MPU Bbl-
MO/IHEHUMN C/IeAYIOLLIMX YC/I0BUIL:
— ABTOp Npe/AoCTaBu/ MNyTem 3arpy3ku CTaTbu BCe
MaTepua/ibl, COOTBETCTBYIOLLME TpeboBaHnAM OdepTbl;
— AsTOp ocywectsua AkuenTt OdepTbl.

4.2. Ycnyrv npeAocTaBaaoTcA ABTOpPY Ha 6e3Bo3mess-
HOW OCHOBE.

4.3. B c1yqae e matepumasbl npegocTas/ieHbl ABTO-
POM C HapyLueH1eMm npaBw/ 1 TpeboBaHWI HacToALLLel
OdepTbl, M3aaTe/b BNpaBe 0TKasaTb B X Pa3sMeLLLeHUH.

4.4. V3paTenb B Te4eHMe CpoKa geicteuA [loroBopa
He HeceT OTBETCTBEHHOCTb 3a HeCaHKLMOHWPOBAaHHOE
M1Cno/ib30BaHME TPETbUMU /1ML @MU AAHHBIX, NPeAO0CTaB-
/IeHHbIX ABTOpOM.

5. NMpaea u o6s3aHHOCcTU CTOPOH

5.1. ABTOp rapaHTUpyeT:

— 4YTO OH AB/IAETCA AENCTBUTE/IbHBIM NPaBo06/1aaa-
Te/IeM UCK/IHOUMTE/IbHbIX MPaB Ha CTaTblO; MPaBa, NpesAo-
CTaB/IeHHble M3gaTento no HactoAwemy CorsalleHuto,
He nepegaBa/MCb paHee U He OyayT nepeAaBaTbcA Tpe-
TbUM /IMLAM A0 MOMeHTa nyb/mkaumm Craten Uspaate-
71em B rRypHasie;

—yT0 CTaTbA COAEPHKMUT BCE NPeAyCMOTPEHHble Aelt-
CTBYIOLLMM 3aKOHOZATE/IbCTBOM 06 aBTOPCKOM rpase
CCbI/IKM Ha LMTHMPYEMbIX aBTOPOB M/WaM U3AaHuaA (mMaTe-
pviasbl);

—4TO ABTOPOM MO/1y4eHbl BCe HeobX0AMMble pa3pe-
LLIEHMA Ha UCMo/b3yemble B CTaTbe pesy/bTaTbl, GpaKTbl 1
MHble 3aMMCTBOBaHHbIE MaTepua/ibl, paBoob/iagatenem
KOTOpPbIX ABTOP He AB/IAETCH;

— 410 CTaThA HEe COAEPMKUT maTtepua/ibl, He nogyle-
)allpe ony6/IMKOBaHUIO B OTKPbITOM NeYaTy B COOTBET-
CTBUM C A4EMCTBYIOLLMMU 3aKOHOAATEe/IbHbIMM akTamu PP,
1 ee onyb/mMKoBaHWe W pacnpOCTPaHEeHNE He NpUBeAYT K
pasr/aLLeHunto cekpeTHol (KoHdMAeHLMaAbHOM) HdOP-
MaLv (BK/KOUasA rOCyAapCTBEHHYHO TalHy;

—4T0 ABTOP NMPOMHPOPMMPOBA/I COaBTOPOB OTHOCK-
Te/IbHO Y/10BUiA 3TOro Cor/lallieHuna 1 Noay4ua coriacue
BCEX COAaBTOPOB Ha 3aK/toHeHne HacToswero Cor/alle-
HUA Ha YyUI0BUAX, NPeAYCMOTPeHHbIX CoralleHmem.

5.2. ABTOp 0bA3yeTcA:

—NpeACTaBUTb PyKOMMcb CTaTbi B COOTBETCTBUM C Tpe-
60BaHUAMM K CTaTbAM, YKa3aHHbIMM Ha caiiTe XypHasia.

— He UCMO/b30BaTb B KOMMEPHECKUX Lie/IAX U B ApY-
X u3ganuax 6es corsacua M3gaTena 3/1eKTPOHHYHO Ko-
nmto CTaTbk, NOArOTOB/IEHHYIO M3aaTeiem;

- B mnpouecce noarotoBkM CTatbu K Mnyb/avKaumm
BHOCUTb B TeKCT CTaTbM UCNPaB/IeHUA, YKa3aHHbIe peLieH-
3eHTamMu U NpuHATbIE Pegakuueit MypHana, uuam, npu
HeobXxoanmMocCTw, no TpeboBanuto M3aatena u Pegakumm
popabotatb CTaTbto;

— unTaTb KOppeKTypy CTaTbu B CPOKM, MpeaycMo-
TPpeHHble rpaduKOM Bbixoga KypHana;

— BHOCWTb B KOPPeKTypy CTaTbM TO/NbKO TOT MUHU-
MyM TMPaBKM, KOTOPbI CBA3aH C HEOOXOAMMOCTBIO MC-
NpaB/IeHNA AOMYLLIEHHbIX B OpurMHane CTaTbi OLIMOOK
UM BHeCeHUA (GaKTONOTUUYECKMX U KOHBIOHKTYPHBIX
M3MEHEHMI.

5.3. ABTOP MMeEET MNpaBo:
- nepezaBaTth TPETbUM /IMLAM 3/IEKTPOHHYHO KOMUIO Orly-

6/1MKoBaHHOM CTaTby, NPeAOCTaB/IeHHYO emy M3aaTenem
COr/IacHoO . 5.4 HacToALllero CorlalleHns, Lie/IMKOM Win

¢



[NA ABTOPOB

YaCTUYHO A/1A BK/tOYeHUA CTaTbk B 6asbl AaHHbIX M perno-
3UTOPUM HAY4HOM MHPOPMALMK C Lie/IblO MPOABUMKEHUA
aKaZeMMHECKMX WM HAYYHbIX MCCI@A0BaHUA WK A4/1A UH-
$OpMaLMOHHBIX M 06pa30BaTe/IbHbIX Lie/1e Mpy YUI0BUM
obecrieyeHMA CCbIIOK Ha ABTOPa, *KypHa 1 U3gatens.

5.4. U3gatenb obAsyeTca:

— ony6/MKoBaTb B Ne4aTHOM U 3/1eKTPOHHOW popme
CraTbto ABTOpa B XKypHa/ie B COOTBETCTBUM C YC/IOBUAMM
HacToALero Cor/alleHus;

— Mo peLueHuto Pegakumm XKypHasa, B c1ydae Heob-
XOAMMOCTH, MPeA0CTaBUTb ABTOPY KOPPEKTYPY BEPCTKM
CTaTbu M BHeCTH 060CHOBaHHYO NpaBKy ABTOPa;

— NpesoCTaBUTL ABTOPY 3/1EKTPOHHYIO KOMUIO Ony-
6/MKoBaHHOM CTaTbM Ha 3/1€KTPOHHBIN agpec ABTOpa B
TeyeHue 15 paboumx AHel co AHA BbIxoaa Homepa MKyp-
Ha/a B CBeT;

- cobnogaTtb npesycMOTPeHHble  AeMCTBYHOLLMM
3aKOHOAATE/IbCTBOM MpaBa ABTOPa, @ TaKKe OCyLLlecT-
B/IAITb MX 3aLLUTY U MPUHMMATb BCE HEOBXOAMMbIE Mepbl
A1A NpeAyNpexAeHna HapyLLIeHNA aBTOPCKMX MpaB Tpe-
TBUMU /IMLIAMM.

5.5. U3gaTe/b umeeT npaso:

— OCYLLIECTB/IATbL TEXHUYECKOE U /InTepaTypHoe pe-
AAKTMpoBaHWe CTaTby, He U3MeHsoLLee ee (OCHOBHOE
cogepsaHue);

— NpoBOAMTb 3Kcneptusy CraTtbu U npeasaratb As-
TOPY BHECTU HEOBXOAMMbIE M3MEHEHUS, 4,0 BbIMO/NHEHNUA
KoTopbix CTaTbA He OygeT pa3melLieHa B *KypHae;

— Npu It06OM NoUieaytoLLLEeM paspeLLIEeHHOM UCrOo/Ib-
30BaHWM ABTOPOM (MWK UHBIMU /L@MK) HypHaia u/
wm Ctatbu (B TOM YMc/ie /11060 ee OT/Ae/bHOI YacTy,
¢dparmeHTa) TpeboBaTb OT YKa3aHHbIX /WL, YKa3aHWA
CCbIkM Ha PKypHan, M3aaTtens, ABTopa WM MHbIX 06/1a-
faTe/ei aBTOPCKUX MpaB, HasBaHue CTaTbu, Homep Kyp-
Ha/ia v rog, ony6/1MKOBaHWA, yKasaHHble B *KypHare;

- pa3mewatb B CMU 1 apyrux MHGOPMALIMOHHBIX
WCTOYHUKaX MpesBapuTe/IbHY0 MWW PERIAMHYI0 UH-
dopmaumto o npeacTosLLei nydmKkaumm Ctatbu;

— yCTaHaB/MBaTh npaswaa (YC10BKA) Npuema U my-
6/1Kaumm matepuanos B XKypHane. Pearosnerum HKyp-
Ha/1a, BO3I/1aB/IAEMOW I/1aBHbIM PeAaKTOPOM, NpUHaz/1e-
KaT UCK/IIOUMNTE/IbHBIE MpaBa 0TOOPa M/W/M OTK/IOHEHNA
MaTepua/ioB, Hampas/AeMblX B peAakumio KypHaia ¢
Lie/1bto UX Ny6/mKaLmn. Pykonucs (MaTepuasibHbli HoCu-
Te/lb), HanpasiAemas ABTOPOM B Pesakumio *KypHasa,
BO3BPATy He Mog/1exuT. Pegakuma KypHasa B nepenu-
CKy MO BOMpPOCaM OTK/IOHeHWA CtaTbu Peagkosnervien
"RypHana He BCTynaeT;

— BPEMEHHO NMPUOCTaHOBUTb OKa3aHue ABTOpPY yuiyr
no Cor/aleHnio No TeXHUYECKUM, TEeXHO/IOrMHeCKUM
WM MHBIM NPUYMHAM, MPEnATCTBYIOLMM OKa3aHUIo yC-
/1y, Ha BpEMA YCTPaHEHWA TaKmX NMpUHmH;

— BHOCUTb M3MeHeHuA B OdepTy B yCTaHOB/IEHHOM
OdepToii nopsAaKe — NPUOCTAHOBUTbL OKasaHue yu1yr no
Cor/alleHnto B OAHOCTOPOHHEM BHeCyebHOM nopsgaxe
B C/lyHanx:

a) e CTaTbA He COOTBETCTBYET TemMaTHKe *KypHa/a
(nnm Kakoit-1Mb0o ero vacTu), 60 NpesCTaB/eHHbIN Ma-
Tepuas HefOCTaTOMeH A/19 CAMOCTOATE/IbHOMW My6/mKa-
U, mbo opopmerne CTaTbu He OTBEYAET MpesbAB-
NAeMbIM TpeboBaHWAM;

6) HapyLLeHWA ABTOPOM MHbIX 0BA3aTe/IbCTB, MPUHATBIX
B cooTBeTCTBUM C OdepToit.

5.6. Bo Bcex ¢1y4asnx, He OroBOPeHHbIX U He npeaycmo-
TPEeHHbIX B HacToALeM Cor/iatuennn, CTOpOHb! 06A3aHbI

PYKOBOACTBOBATbCA  AEMCTBYIOLLMM  3aKOHOAATE/1b-
ctBOM Poccuiickolt Pegepaumm.

7. MopsipoK WM3MEHEeHUs U pPACTOPXEHUs
CornaweHus

7.1. U3gate/ib Bripase B O4HOCTOPOHHEM MOPAAKE U3Me-
HATb yC10BMA HacToAwero CoraalleHus, npeasapuTe/ib-
HO, He MeHee YeM 3a 10 (AeCATb) Ka/leHAAPHBIX AHeEl 40
BCTYM/IEHMA B CU/Ty COOTBETCTBYIOLLIMX M3MEHEHUIA, U3Be-
cTMB 06 3TOM ABTOpa Yepe3 calT *KypHaia uwim nytem
HanpaB/IeHWA U3BELLLeHWNA NMOCPeACTBOM 3/1eKTPOHHOM
MOYTbl HA aApec 3/1eKTPOHHOM NOYTbl ABTOPa, YKasaH-
HbIM B 3asABKe ABTOpa. M3MeHeHWA BCTYNatoT B CuAay C
AaTbl, YKa3aHHOM B COOTBETCTBYHOLL,EM U3BELLIEHWM.

7.2. B cryyae Hecornacua ABTopa € U3MEHEHUAMU YC/10-
BUIA HacToALero Cor/alleHna ABTOp BrpaBe HanpaBUTb
M3paTento nucbMeHHoe yBegoM/IeHMe 06 OTKase OT Ha-
croAwero Cor/allieHna nyTem 3arpysKku yBegoM/1eHNA B
CETEeBYIO 3/IEKTPOHHYIO CUCTEMY Mpuema cTaTei Ha pac-
CMOTpEHMe, pasmeLL,eHHYI0 B COOTBETCTBYHOLLEM pasje-
Ne caiita YKypHasa B ceTv MHTepHET M Hanpas/eHua
yBEA,0M/1eHUA Ha OPULIMA/IbHBIN aAPeC 3/1EKTPOHHOM No-
4Tbl Pegakumm *KypHana, yKasaHHbIM Ha carTe KypHasia
«Popmy/ibl PapmaLimm» B ceTrt MHTEpHeT.

7.3. HactosAuee CornallieHne MOXeT OblTb pacTOPrHyTO
£L0CPO4HO:

- o cor/aweHnto CTOpoH B /to60e Bpems;

— 10 MHbIM OCHOBaHWAM, NMPeAYCMOTPEHHbIM HACTOS-
winm CornalieHvem.

7.4. ABTOp BrpaBe B OAHOCTOPOHHEM MOpPAAKe OTKa-
3aTbCA OT UCMO/HEHMA HactoAwero Cor/alleHuns, Ha-
npasuB M3gaTento COOTBETCTBYIOLLEE YBeAOM/IEHNE B
NUCbMEHHO hopme He meHee YeM 3a 60 (LLecTbAecAT)
Ka/leHAapHbIX AHEeN A0 npeAro/iaraemoi g4atbl nyb/mKa-
Lmm ctaTbi ABTOpa B AypHare.

7.5. TpekpalleHne cpoka aeiictBuA Cor/alleHus Mo
/oBOMY OCHOBaHWIO He 0cBOBOXAaeT CTOPOHbI OT OT-
BETCTBEHHOCTM 3a HapylieHuA yuiosuii Cor/alleHus,
BO3HMKLLIME B TEHEHME CPOKa ero AeMCTBUA.

8. OTBeTCTBEHHOCTb

8.1. 32 HeUCno/IHeHMe KM HeHag/1exalllee UCNO/HEHWe
cBouXx 06A3aTenbcTB no Cor/aweHnto CTOPOHbI HecyT
OTBETCTBEHHOCTb B COOTBETCTBUM C AEMCTBYIOLLMM 3a-
KOHOAaTe/IbcTBOM P®.

8.2. Bce cBegeHuA, MpeaocTaB/ieHHble ABTOPOM, [0/1K-
Hbl BbITb 40CTOBEPHbIMW. ABTOP OTBEYAET 3a ,0CTOBEP-
HOCTb M MO/IHOTY Mepe/AaBaembix UM M3aatento ceese-
HUI. TIpK MCNO/Ib30BAHMM HEAOCTOBEPHBIX CBEeAEHWH,
Mo/y4eHHbIX OT ABTOPa, M3aaTe b He HeceT OTBETCTBEH-
HOCTU 32 HEeraTMBHbIE MOC/IEACTBIA, BbI3BaHHbIE €r0 Aeit-



CTBMAMM Ha OCHOBaHWK NPeA0CTaB/IeHHbIX HeA,0CTOBEP-
HbIX CBeAEeHUI.

8.3. ABTOp CaMOCTOATE/IbHO HeceT BCtO OTBETCTBEH-
HOCTb 3a cob/togeHne TpeboBaHMIM 3aKOHOAATe/IbCTBA
P® 0 pekname, 0 3alLMTE aBTOPCKUX U CMEKHbIX MPaB,
06 0xpaHe TOBApHbIX 3HAKOB U 3HAKOB 0OC/TYKUBAHUA, O
3awmTe npaB noTpebutesien.

8.4. M3aaTe/ib He HeCeT HMKAKOM OTBETCTBEHHOCTM MO
CornatueHmto:

a) 3a Kakue-mMbo AeNCTBUA, ABAAIOLLMECH NPAMbBIM
WM KOCBEHHbIM Pe3y/IbTaTOM /elCTBUIN ABTOPG;

6) 33 Kakne-M60 yBbITKI ABTOPA BHE 3aBUCMMOCTH
OT TOro, MOr /i1 M34aTe b npeABUAETb BO3MOMXKHOCTD Ta-
KMX YObITKOB WM HET.

8.5. M3gatesb 0CcBOGOMAAETCA OT OTBETCTBEHHOCTM 3a
HapyLueHve ycioBuit Cor/lalleHns, eI Takoe Hapylue-
HUe BbI3BaHO AeViCTBYEM 0BCTOATE/IbCTB HEMPEOoAO0/IMMON
bl (popc-Makop), BRIKOYas AENCTBUA OpraHoB rocy-
[APCTBEHHOM B/1acTH (B T.M. MPUHATHE MPABOBbIX aKTOB),
TNoXKap, HaBOAHEHVe, 3eM/IeTPACEHe, Apyrve CTUXUIAHbIE
6eaCTBYA, OTCYTCTBUE 3/1€KTPO3HEPruM Mfuam cboum pabo-
Tbl KOMMBIOTEPHOW CeTU, 3a0aCcTOBKM, paxgaHCK1e BO/He-
HuA, BecropsAaku, /1tobble MHble 0BCTOATE/IbCTBA.

[..]

10. NMpouue ycnosus

10.1. /ltobble yBeagoOM/IeHUsA, COOBLLEeHUsA, 3anpochl
U T. . (32 UCK/IOYEHWUEM [OKYMEHTOB, KOTOPbIE A4,0/1K-
Hbl ObITb HanpaB/ieHbl B BUAE MOZ/IMHHBIX OPUrMHA/I0B
B COOTBETCTBUM C 3aKOHOAATe/IbCTBOM P®) cuuTatoT-
CA M0/1y4eHHbIMU ABTOPOM, €C/1 OHU Obl/I NepeaaHbl
(HanpaB/eHbl) U3gaTenem vyepes caiT kypHasaa (B Tom
yuncse nytem ny6amKaumm), no dpaxcy, no 3/1eKTPOHHOM
roYTe, yKa3aHHOM B 3asBKe 1 M0 4pYr1M KaHa/lam CBA-
31. CTOPOHbI MPU3HAKOT FOPUANYECKYIO CUY YBEAOM-
/IEHUI, COODLLEHUI, 3anpoCcoB M T. M., NMepeAaHHbIX
(HanpaB/ieHHbIX) yKa3aHHbIMU BbiLLie Criocobamu.

10.2. B cayvae npeavAsneHus K M3patento Tpebo-
BaHW, CBA3AHHbIX C HapyLUeHUEM WCK/IOYUTE/IbHBIX
aBTOPCKUX U MHbIX NPaB UHTE//1eKTya/IbHOM cOBCTBEH-
HOCTU TPETbUX AnL, NPpU co3gaHnn CTaTbu UM B CBA3K
C 3aK/Mto4eHnemM ABTOPOM Hactosuero Cor/alleHus,
ABTOp 06A3yeTCA:

— Heme//IeHHO, MocC/e MO/yYeHUA yBegomieHua Us-
AaTens, NPUHATb Mepbl K ypery/IMpoBaHuio CriopoB
C TPeTbUMU /ULAMK, TPU HEOBXOAMMOCTU BCTYMNUTb
B CyAebHbIi npoLiecc Ha CTOpoHe U3gaTena u npeg-
NPUHATD BCE 3aBUCALLIME OT HEro AenCTBUA C Lie/Iblo
UCK/IIOYEHWA M3aaTend U3 Yncia OTBETUUKOB;

— BO3MeCTUTb M34aTe/Ito MoHeCeHHble cyAebHble pacxo-
Apl, PACXOAbl 1 YObITKM, BbI3BaHHbIE MPUMEHEHWEM Mep
obecreyeHna UCKa U UCMO/IHEeHWA CyAeBHOro peLleHus,

1 BbIN/Ia4€HHbIe TPETbeMY /MLy CYMMbI 33 HapyLUeHue
VCK/IOYUTE/IbHBIX aBTOPCKUX U MHBIX MPaB UHTE/IIeKTY-
a/IbHOM COBCTBEHHOCTH, A TaKKe WHble YObITKU, MOHe-
CeHHble M3gaTtesniem B CBA3U C HecobaogeHeM ABTO-
POM rapaHTui, MpeA0CTaB/IEHHbIX UMM MO HaCTOALLEMY
CornatueHuto.

10.3. B cootsetctBUAM CO CT. 6. P3 «O nepcoHa/ibHbIX
AaHHbIX» N2 152-P3 0T 27 10AA 2006 roga B nepuog, ¢
MOMeEHTa 3ar/toMeHna HactoAwero Cor/alleHmsa u Ao
npexpaLleHns 06a3aTe/bcTB CTOPOH MO HacToALeMy
Cor/iaLLieHno ABTOp BbIpakaeT cor/lace Ha 06paboTky
M3gaTenem vieayroLLmx nepCoHa/ibHbIX AaHHbIX ABTOpa:

— pamunamna, MA, OTHECTBO;

— VHAWBUAYA/IbHBIA HOMEP Ha/oron/aTe/buwmKa
(UHH);

— iaTa ¥ MeCTO POXK/AEeHNs;

— CBEAEHVA O rPaXK4aHCTBe; PEKBU3UTbI [OKYMEH-
TOB, Y/,0CTOBEPAOLLMX /IMHHOCTb;

—aApeca mecTa perncTpaLn 1 GakTMHeCKoro mecra
UTE/IbCTBa;

— afpeca 3/1eKTPOHHOM MOYTbI; MOYTOBBIA agpec C
MHAEKCOM;

— HOMEepa KOHTaKTHbIX Te/1e(pOHOB; HOMepa (paKcoB;

— CBeAeHuA 0 MecTax paboTbl.

10.4. ABTOp B A406POBO/IbHOM MOPsAAKE NPeAoCTaB/IAeT
B peAaKkLmto HKypHasa ceegeHus o cebe 1 0 KaxAoM 13
C0aBTOpOB (MO MpeaBapUTE/IbHOMY COT/IaCOBAHMIO C
HMMM) B COCTaBE, YKa3aHHOM B 1. 10.3.

10.5. U3aaTe/ib BNpaBe NPOU3BOAUTL 06paboTKy yKasaH-
HbIX NEPCOHA/IbHbIX AaHHbIX B L|e/1AX MCMO/IHEHNA HAaCTO-
Awero Cor/ialleHna, B TOM YMC/Ie BbINO/HEHNA UHPOP-
MaLMOHHO CrpaBoO4HOro 06c1yuBaHWA ABTopa. log,
06paboTKOM NepCoHa/IbHbIX AaHHbIX MOHUMAIOTCA Aelt-
cTBYA (Onepawym) C NepcoHa/bHbIMK A4aHHBIMM, BK/IKO-
Yyaa cbop, cuMcTemaTM3aumio, HaKOM/IeHUe, XpaHeHue,
yTouHeHue (06HOB/IEHME, U3MEHEHWE), UCTIO/Ib30BAHME,
pacnpocTtpatreHue (B TOM Ync/Ie nepesaya TPeTbUM /n-
uam), obesmursaHue, 6/10KUPOBaHUE U YHUHTOKEHME
NepCOHa/IbHbIX AaHHbIX B COOTBETCTBUM C AENCTBYIO-
LM 3aKOHOAaTe/IbCTBOM PO.

10.6. ABTOp BrpaBe OTO3BaTb COr/acMe Ha 0bpaboTKy
MepCOHa/IbHbIX AaHHbIX, NePEYMC/IEHHbIX B M. 10.3, Hanpa-
BUB M3aaTe/It0 COOTBETCTBYIOLLEE YBEAOM/IEHWE B C/1y-
YanAx, NpeAyCMOTPEHHbIX 3aKOHOAaTe/IbcTBOM P®. Mpu
Mo/ly4eHNM yKa3aHHOr O yBeAoM/1IeHnA M3gaTesb Bripase
NPUOCTAHOBUTb OKa3aH1e yuIyr.

KoHdmpeHumanbHocTb

MmeHa v agpeca, ykasaHHble Bamu npu pernctpaumm Ha
3TOM caiTe, ByayT UCMO/b30BaHbI UCK/IIOUUTE/IBHO A/1A
TEXHWUYECKUX Lie/1eld: KOHTaKTa ¢ Bamu wn ¢ peLieH3eH-
Tamu (pegakTopamu) B MpoLecce MoAroToBKu Batueit
cTaTby K Ny6/mKaumm. OHW HK B KoeMm C/lydae He ByayT
NPeAOCTaB/IATLCA A4PYTUM IML@AM M OPraHW3aLMAM.
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KJIMHUKAa
OT 3a4yaTvsa 4O poXXOgeHUs1
GENESIS DNEPR

3JIUTHbIX POAAOM GENESIS DNEPR

MakcuManbHas 6e30NacHOCTb AN MaTepu U pebeHKa:

PooooM paccumTaH Ha HEDOJbLLUME MOTOKU NALMEHTOB, YTO JaeT BO3MOXXHOCTb CO34aTbh
3KCKJTO3UBHbIE YCNOBUSA ONS KaXXAO0ro nauMeHTa - B YCJTIOBUAX, MPUBAUNKEHHbIX K AOMALLUHNM

3abop NyNOBUHHON KPOBU B CepTUDULIMPOBaHHbIN BnobaHk Future Health (BenukobputaHmna) -
C nepepavenr obpasua B JIOOY TOUKY MUpPa 6e3 AONONHUTENTbHOW ONIaThl

KonnyecTtBo nepcoHana Ha 1 poxxeHuuy - He MeHee 15 yenoBek

JInyHasa geTckaa MegcecTpa

O6cnegoBaHMe opraHM3Ma HOBOPOXKAEHHOIO, reHETUYECKUN CKPUHHUHE

OnbIT npoBegeHmMd BCex BMaoB pOOOB: B BOAY, JIOTOCOBbIE, B MycyﬂbMaHCKOI;I Tpaonunn...
OOHOMECTHbIE NPOCTOPHbIE ManaTbl MOBbILLEHHOM KOMMOPTHOCTU

CucrtemMa 6€30MacHOCTM NAUMEHTOB C OMPaHMYEHHbIM JOCTYMNOM, KPYI/TOCYTOUHOM OXPaHOoM
M NapKOBKOW

Haw appec: @ +38(067) 62719 05
YKpauHa, . Henp, yn. PbibuHcKkasg, 119-120 @ ivf-genesis-dnepr.ua



KITIMHUKAa

OT 3a4yaTnsa 4O PoXOaeHNs
GENESIS DNEPR

JIEMEHUE BECIJiogums

= OnbIT paboTbl B 0611aCTN penpoayKuumn Yenoseka - 6onee 20 net

= PaboTtaem c naymeHTKaMu Bo3pacTta 40+, a TakXKe Nocsie MHOFOKPATHbIX HEeYauHbIX
nonbiTok KO

= [lporpammbl KO ¢ LOHOPCKMMM KNETKAMN 1 CYyppOraTHOE MaTePUHCTBO
= YHuKanbHaa ambpuronornyeckana nabopartopus
= (Ob6ecneuyrBaeM lOpUANYECKOE CONPOBOXKAEHNE

= KnuHuKa paccumTaHa Ha Hebosblune NOTOKM NaLMEHTOB, YTO AaeT BO3MOXXHOCTb CO3/1aTb
3KCKIIO3UBHbIE YCNIOBMA A5 KaXKAOrO NaumeHTa

= Cuctema 6€30MacHOCTY NaLMEHTOB C OFPaHMYEHHbIM JOCTYNOM, KPYTTOCYTOYHOM OXPaHoi
N NAPKOBKOW

Haw appec: O +38(067) 62719 05
YkpauHa, r. AHenp, yn. PoibnHckas, 119-120 @ ivf-genesis-dnepr.ua



107023, r. Mocksa,

Bapa6aHHblin nepeynok, A. &4, cTp. &4
Tenedon/daxc: (495) 220-26-58
E-mail: info@goodmedic.ru

Accouunauua 3acnyXxXeHHbIX Bpavyen
Poccumnckon ®epgepayum
2004-2019

MeXxpervoHanbHas oélecTBeHHAs opraHusauusa «Accouuaums 3acnyxeHHbix Bpauyen Poccuitckon
®depepaumm» cospaHa B 2004 ropy. OGbeanHIET HO JOOPOBOSBHBIX HAYAIOX MOAXOAAHCKMX M
BOEHHbIX BPAYEer OCHOBHbIX CMELNANbHOCTEN N3 BCEX CIMYXO6 1 BEAOMCTB GOSbLUMHCTBA PEMMOHOB
CTPAHbI, YAOCTOEHHbIX BbICLIErO rocyadPCTBEHHOIrO NPOMECCHOHANBHOIO 3BAHMS «3ACYXEHHbIM
Bpad Poccuinckon Pegepaummn». 3saHme NpucBamBaeTcs Ykasom [pesmaeHta Poccuimickon
depepaumm.

Lenb pestenbHocTn Accoumaumm — NPU3HAHHOS OOLLIECTBOM 3QPEKTUBHASA M 6€30MACHAS
HOLUMOHANBHASA CUCTEMA OXOOHbI 3A0POBbYA, OCHOBAHHASA HA YBAXEHWM M 3ALLMTE YECTU U
OOCTOUMHCTBAO MOCXKOAH.
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