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OT PEQAKLIUU
FROM THE EDITOR

YBaxkaemble Koa/eru!

B cOOTBETCTBMM C roCyAapCTBEHHbIM pery/iMpoBa-
HMEM U HOBOW CTpaTervei Hay4HO-TeXHUYECKOro pasBu-
1A cTpaHbl (YKas MpesugeHTa PO oT 18.06.2024 N2 529
«O6 yTBepXXAeHUN NMPUOPUTETHbIX HaMpaB/E€HWUI Hayu-
HO-TE@XHO/IOTMYEeCKOro PasBUTHA U MepeyHs HayKOeMKUX
TEXHO/IOTUII»), B BAMKalLee AecATUNETUE FOCyAapCT-
BEeHHaA No/nTUKa byaeT cocpefoToYeHa, MOMUMO Npo-
4yero, Ha nepexo/e K NepcoHaM3npOBaHHOM
1 npoduiakTM4yeckon meauunte. NMpuopute-
TOM CTaHOBUTCA npegoTBpalleHne 3abose-
BaHWI M NoAaepKaHue 340pOBbA Ye/0BeKa
Ha MPOTAXEHUN BCEU KU3HU.

OAHMM U3 K/IOYEBbIX UHCTPYMEHTOB rpe-
BEHTUBHOM MeAMUUMHbI ABAAOTCA 6Hesona-
CHble OpraHu4Yeckue nuLeBble MNPOAYKThI,
uUrparolimMe Ba*KHYO pO/b B MOAAEpPXKaHuu
34,0pOBbA U NPOPUAAKTUKE LUMPOKOrO CrekK-
Tpa 3abo/1eBaHUi. B 0T/AMYMe OT IeKapCTBeH-
HbIX MpenapaToB, OpPraHUYecKkue MNpOAYKTbI
He npegHasHayeHbl A/A /le4eHUA KOHKpeT-
Hbix 6o0s1e3Helrt. OgHaKO MX cCUCTeMaTuye-
CKO€ M 0CO3HaHHOe ynoTpebaeHue cnocob-
HO 3HA4YUTe/IbHO MOBbLICUTL OOLMII YPOBEHb 34,0pOBbA,
YKPenuTb UMMYHUTET U CHU3UTb PUCK Pa3BUTUA MHOIMX
3a6os1eBaHMil, H4TO AB/AAETCA BaXXHbIM KOMMOHEHTOM
cTpaTeruun 340poBOro A0AroAeTuUA.

B pamKax gaHHOM cTpaTeruu nepes Hamu CTOAT C/le-
Aytoume 3agaum:

e Obecneyenne nnatpopmbl AaA OB6MeHa Hay4HbIM
M NPaKTUYECKUM OMbITOM B 06/1aCTh dyHAaMeHTa lb-
HbIX W MPUKAAAHBIX UCCAeA0BaHUIM dapmaleBTuye-
CKUX, MeAMKO-OMO/I0TNYeCKUX U BMO/IOrMYecKnx
HayK, HarmpaB/ieHHbIX Ha obecneyeHne 340pOBOro
A0/Ir0/1eTUA U PeLlieHne aKTya/lbHbIX Npo61em npogao-
BO/IbCTBEHHOW 6€30MacHOCTM 1 3KO/0TMM Ye/10BeKa.

e CogelicTBMEe OOMeHy nepeaoBbIMU UAEAMU U MHe-
HUAMWU O TeKylleM COCTOAHMM U MepCrneKTUBHbIX
HarnpaB/eHUAX Pa3BUTUA NMPEBEHTUBHOW W MepcoHa-
/IM3UPOBAHHOM MeAMWLMHBI, @ TaKKe cTpaTernax obec-
revyeHus 340pOBOro A0/Aro/eTUA HaceneHua B Poc-
cuu 1 3a pybexkom.

e [loaroToBKa BbICOKOKBa/MPULMPOBAHHbIX Creyua-
/IMCTOB A/19 CUCTEMbl MEHEe/KMEeHTa KayecTsBa npo-
M3BOACTBEHHbIX MNpeAnpuATUI dapmaleBTUYeCKoM
M Npo/AO0BO/IbCTBEHHON OTpac/iei, cnocobHbix obec-
ne4ynmTb COOTBETCTBME MPOAYKLUMUM CaMbiM BbICOKUM
cTaHgapTam 6e30MacHOCTU U 3PPEKTUBHOCTH.

MpescTaB/ieHHble HanpaB/ieHUA paboTbl OXBATbIBAKOT
LUIMPOKUIA CMEKTp 3agay, OT pa3paboTKM WMHHOBALMOH-
HbIX MPOAYKTOB A/1A GYHKLUOHA/NBHOrO MUTAHUA U Me-
AVLMHbBI 40 CO34aHUA NepesoBoit MHPACTPYKTYPbI A/A

Baagumup Mepesbiruy
[71aBHbIV pegakTop

KOHTPO/1Al KayecTBa M obecrnevyeHnA NpoA0BO/bCTBEHHOM
6e3onacHoCTU. KatoueBOM aKLEHT Ae/naeTcA Ha UCMO/b-
30BaHUM nepepoBbix BUOTexHO/0rMiM, obecnevyeHnn co-
OTBETCTBUA MPOAYKUUM MeXAYHAPOAHbIM CTaHgapTam
W PasBUTUM MEXAYHAPOAHOro COTPYAHUYECTBA.

Ana s3ddeKTMBHON peannsauumn MoCTaB/EHHbIX 3a-
Aad 1 AOCTUXKEHUA CTPaTermyeckux Lesei Heobxoaumo
WMHTerpMpoBaTb NPUHLMUMbI BUO3KOHOMMU-
KM B Hally geATe/IbHOCTb.

AKTMBHOE pasBUTME W POCT pblHKA
GUOUHAYCTPUM MPAKTUHECKM BO BCEX ro-
CyAapcTBax Ha BCeX KOHTUHEHTaxX CBuge-
Te/bCTBYET O 3Ha4YMTe/IbHOM MOTeHLuMnane
3TOro noAxoAaa.

CTpaTternyeckoe MapTHepPCTBO OTe-
YeCTBEHHbIX YYeHbIX U UCCrepoBaTenei
C KOMMEpYeCKMMMU KOMMAHUAMMU MOryT
BHECTW HeOLEeHWMbI BK/aaf B CO3gaHue
HOBbIX ~ MHHOBALMOHHBIX  TEXHO/OrUN
M coBpemeHHOro obopygoBaHua A/A
NMpoOu3BOACTBA /IeKapCTBEHHbIX CPeACTB,
dYHKLUMOHANBLHOIO U A@TCKOro NMUTaHUA, 4YTO, NO-HaleMy
MHEHUIO0, MO3BO/IMT PellnTb 3a4a4u B pa3BUTUM NMpeBeH-
TUBHOM U NMPaKTUYECKON MeAULUHDI.

To/bKO yBe/nn4YeHne 06beMOB M pacluMpeHne accop-
TUMeHTa NMPOAYKTOB AEeTCKOro NMUTaHUA, a TaKXke crneyua-
/IM3UPOBAHHOIO MUTAHUA 417 6epeMeHHbIX U KOPMALLUX
MaTepeM, yxe bygeT cnocobCcTBOBaTL CHUXEHMIO 3ab0-
NeBaeMoCTU cpeau geTeil U NoApPOCTKOB, CBA3AHHOM
C MUTAHMEM, BKIOYAsA aHeMUto, anabeT, oxunpeHue u 60-
/1e3HM OPraHoB NULLEeBapeHUA.

AKTyanM3auua 3TUX NoKasaTesel, Hasnume cBobos-
HOM 3KOHOMMWYECKOM HWLLM, BbICOKAA BOCTPeHOBaHHOCTb
COLMaNbHO 3HAYMMON NPOAYKLUUM U HAZIMYMNE BbICOKOKBA-
MULMPOBAHHOM KOMaHAbl o6ecrnevaT BbICOKYIO MapKu-
Ha/IbHOCTb NMPOEKTOB M YyCTOMYMBOEe pas3BuUTUe Ou3Heca
B l@HHOM Harpas/eHUU.

FnybokoyBaxkaemble KO//1€MM, YUMTbIBAA aKTya/lb-
HOCTb MPOPUNAKTUKU 340POBbA, Npuriawaem Bac npwu-
HATb y4acTue B O4YepeaHON ceabMOM Bcepoccuickon
Hay4YHO-NPaKTU4YeCKOM KOHPEPEHLUN C MeXAYHAPOAHBIM
y4yacTuem, NnocBALEeHHOM NepcoHa/iM3MPOBaHHOM U Npo-
dUNaKTUYEeCKON MeaMLMHE MO Hanpas/eHuAm: dpapma-
LLleBTUYECKUX, MeANKO-BM0/10rMiecknx u B1onormieckux
Hayk B CaHKT-neTepOyprckoM XMMUKO-papmaleBTUye-
CKOM YHMBepcuTeTe B arnpese. A TaKxke, pegKo//ieruns
M3/aHUA NpUrAallaeT K g4a/ibHeNUM KOMI/IEKCHbIM Mo4-
X0/,aM B CBOEW feATe/IbHOCTU, OPUEHTUPOBAHHOM Ha No-
/ly4eHMne 3HAYUMbIX HaY4YHO-NPaKTUYECKUX pPe3y/IbTaToB.



Dear readers!

Dear Colleagues, In accordance with state
regulations and the new strategy for the sci-
entific and technological development of the
country (Decree of the President of the Rus-
sian Federation No. 529 dated June 18, 2024,
“On approval of priority areas of scientific
and technological development and a list of
high-tech technologies”), in the next decade,
state policy will focus, among other things, on
the transition to personalized and preventive
medicine. The priority is preventing diseases
and maintaining human health throughout
life.

One of the key instruments of preventive
medicine is safe organic food products, which
play an important role in maintaining health
and preventing a wide range of diseases. Un-
like medications, organic products are not
intended to treat specific illnesses. However,
their systematic and conscious consump-
tion can significantly improve overall health,
strengthen the immune system, and reduce
the risk of developing many diseases, which is
an important component of a healthy longe-
vity strategy.

As part of this strategy, we are faced with
the following tasks:

e Providing a platform for the exchange of
scientific and practical experience in the
fields of fundamental and applied research
in pharmaceutical, medical-biological, and
biological sciences, aimed at ensuring
healthy longevity and addressing pressing
issues of food security and human ecology.

e Facilitating the exchange of innovative
ideas and opinions on the current state
and promising directions of development
in preventive and personalized medicine,
as well as strategies for ensuring the
healthy longevity of the population in Rus-
sia and abroad.

e Training highly qualified specialists for the
quality management system of production
enterprises in the pharmaceutical and food
industries, capable of ensuring that prod-
ucts meet the highest standards of safety
and efficacy.

The presented areas of work cover a wide
range of tasks, from the development of in-
novative products for functional nutrition and
medicine to the creation of advanced infra-
structure for quality control and ensuring food

security. A key emphasis is placed on the use
of advanced biotechnologies, ensuring prod-
uct compliance with international standards,
and the development of international coop-
eration.

For the effective implementation of the set
tasks and the achievement of strategic goals,
it is necessary to integrate the principles of
bioeconomy into our activities. The active de-
velopment and growth of the biotechnology
market in almost all countries across all conti-
nents indicate the significant potential of this
approach.

The strategic partnership between domes-
tic scientists and researchers with commercial
companies can make an invaluable contribu-
tion to the creation of new innovative techno-
logies and modern equipment for the produc-
tion of medicinal products, functional food,
and baby food. We believe that this will help
address the challenges in the development of
preventive and practical medicine.

Increasing the volume and expanding the
range of baby food products, as well as spe-
cialized nutrition for pregnant and breast-
feeding mothers, will contribute to reducing
nutrition-related morbidity among children
and adolescents, including anemia, diabetes,
obesity, and gastrointestinal diseases.

Therelevance of these indicators, the pres-
ence of an untapped economic niche, the high
demand for socially significant products, and
the availability of a highly qualified team will
ensure high project margins and sustainable
business development in this area.

Dear colleagues, Considering the relevance
of health prevention, we invite you to partici-
pate in the upcoming seventh All-Russian sci-
entific and practical conference with interna-
tional participation dedicated to personalized
and preventive medicine. The conference will
cover topics in the fields of pharmaceutical,
medical-biological, and biological sciences and
will take place at the Saint Petersburg Chemi-
cal Pharmaceutical University in April.

Additionally, the editorial board of the
publication invites you to pursue further
comprehensive approaches in your activities,
aimed at achieving significant scientific and
practical results.

Vladimir Perelygin
Editor-in-Chief
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AcneKTbl NepBUYHOIN COPTUPOBKU CbipbSa Yaru
(Inonotus obliquus f. sterilis)

B. B. Mepenbirnu?, U. A. HapkeBuu?, U. B. 3mutposuy?, H. I. BeHrepoBuy?!:3

1CaHkT-MeTepbyprckmii rocyfapCcTBEHHbIN XMMUKO-hapMaLeBTUYECKNI YHUBEPCUTET
MuHucTepcTBa 3apaBooxpaHeHus Poccumnckon depnepaunm, CaHkT-lNMetepbypr, Poccusa
’boTaHUYeCcKnii MHCTUTYT uM. B. J1. KomapoBa PAH, CaHkT-MNeTepbypr, Poccus
SfocypapCTBEHHbI HAYYHO-UCCIEA0BaTENbCKUIA UCTbITaTENbHbIA MHCTUTYT BOEHHOW MeAULUHbI
MuHuctepctea o60poHbl Poccuickon ®egepaumnn, CaHkT-lNMetepbypr, Poccus

ABTOp, OTBETCTBEHHbIW 3a nepenucky: MNepenbirH Bnagummnp BeHnammnHosuy, vliadimir.pereligin@pharminnotech.com

AHHOTALIUA. B xone paboTbl NpoBeneHO UccienoBaHme NIt HEroOMOreHM3nMpoBaHHbIX 06PasLOB CbIpbs
yarm, CO6paHHbIX B pa3HbIX panoHax ckoBckom obnactm (Poccms) U oanMH roMOreHU3npoBaHHbIM obpasel,
(8 BMAe nopouwka) ns Pecnybnuku Cepbus. NMpoBeaeHHbIM MakKpOCKONUYECKUI aHanus3 vyeTblpex o6pasLoB
CbIpbsl MO3BONU YETKO ANPhepeHUMPOBaATb KOPKOBYHO 30HY, MEAYISIPHYIO YAaCTb Y MULLENMANbHYO NY/bMy.
MukpoMop®dOonormyecknum aHanamns BCex LWecTn o6pasLoB CbipbsS KOPPENUpYeT C BbILEONMCAaHHOM MaKpo-
Mopdonornyeckon anddepeHumaumer HapoCToB Yarn U NO3BOMSET BbISIBUTb UMEKOLLME OMarHOCTUYEeCKoe
3HayYeHne MUKPOCTPYKTYp rpmba. Ans cbipbs, MONYYEHHOIO U3 KOPKOBOW 30HbI, AMAarHOCTUYECKOE 3HaYeHue
UMeIT BYpOOKpaLLeHHble rMdasnbHble KnacTepbl MPO3EHXMMAaTUUYECKON TEKCTYPbI, a AN CbipbS Meaynnsap-
HOW 30Hbl HAPOCTa XapaKTepHO 6osee cBOGOAHOE pacnosioXKeHMe TMd U Hanuume nnepocet. PesynbraThl
MOp(OMETPUYECKOrO aHam3a NO3BOAUAU pacwmMpuTb amvarHos I obliquus f. sterilis. Noka3aHo, 4TO 414
npmvemMa BOAHbIX 3KCTPAKTOB rpnba B NpodunakTmyeckmnx Lensx npegsapurenbHas COpTMPOBKA YacTeln Cbl-
pbs HE HYXHa, MOCKO/IbKY pas/inyHble PpakLUM XapaKTEPU3YHOTCH Pas/IMYHbIM COAEPXAaHUEM IKCTparnpy-
€MbIX BMONOrMYecKM akTMBHbIX BellecTB. Ansg dapMaueBTUYeCKUX NPOU3BOACTB, TPEOBYOLWMX CNUPTOBYHO
IKCTPAKUMIO U MOCNEAYHOLWY OYUCTKY MPOAYKTOB, HAOOOPOT, pekoMeHayeTCcs npenapauns 6a3uanombl
M NpoBefeHue npeaBapuTeslbHOM COPTUPOBKM A0 CYLWKU Cbipbs. B ganbHenwem onpeneneH 3neMeHTHbIN
cocTaB 06pasLOB CbIpbs YarM METOAOM PEHTreHOCNeKTPasbHOro MUKpPOaHasam3a Ha OCHOBE CpaBHUTENb-
HOro aHanusa C NMpUMeHeHMeM COBPEMEHHOI0 aHaIUTUYECKOro MeToaa CKaHMPYIOLWEN SNeKTPOHHOW Mu-
KPOCKOMUM B YC/TIOBUSIX BbICOKOrO Bakyyma. [l OUEHKM 3NeMEHTHOro coctaBa 06pa3uoB MCMONb30Banu
CUCTEMY 3HEProamcrnepcmMoHHOro MukpoaHanmsa (AZtec, Oxford Instruments). Takum o6pasom, LOCTUTHYTA
Lenb HacTosuen paboTbl — MOPHOMETPUYUECKUI aHANMN3 PA3IMYHbIX YacTen rPUOHOrO Cbipbsa Yaru C OUEeH-
KO BO3MOXHOCTEN ero nepBUYHOM COPTUPOBKMU B 3aBUCMMOCTU OT Lenen AafbHENLIEro UCrnosb30BaHUg,
a pe3ynbTaTbl UCCIEA0BAHUS NO3BOAUAU NMPEANOXUTb acnekTbl auddepeHLmaumm Cbipbs Yarm B Xoae ero
NepBUYHOM COPTUPOBKM ANS AaNbHENLWEro NnpuMeHeHnsa B papMaueBTUKe U NPOU3BOACTBE BUONOrMYEeCcKu
aKTUBHbIX A06aBOK.

KJTIOYEBbBIE CJIOBA: cbipbe yaru (Inonotus obliquus f. sterilis); onddepeHumaums cbipbs; Guonorndyeckas
n papMaLeBTUYECKas aKTUBHOCTb; MOP(OIOrMYECKUIA aHann3; MOpPOMETPUYECKUIA aHaANU3; PEHTTEHOCMEKT-
panbHbIA aHaNU3; naepoceTbl

IMOCCAPUMA:

foMoreHusaums - TEXHONOMMYECKMI npoLuecc, NpoM3BOAMMbIA Hah OBYX- UAM MHOrodasHOM CUCTEMON,
B XO4e KOTOPOro yMeHbllaeTcsl CTeneHb HeEOAHOPOAHOCTU pacnpeneneHns XMMmMYecknx BeLwects u @as
no ob6bemMy retepodasHol cMCTEMbI. B xooe roMoreHmsaumum MoryT noayvaTbCsl Kak yCTOMYMBbIE, TaK U He-
yCToliumBble retepodasHbie CUMCTEMbI; NepenyTaHHasa TeKcTypa (textura intricata) — Tmun TekcTypbl rpmb-
HOWM MNEKTEHXMUMBbI, MPU KOTOPOM rMdbl 6eCnopaaoyHO NepenyTaHbl M MJOTHO YNakoBaHbl; NIEpoceTbl —
LWEeTUHKOBUAHbIE OKOHYAHUS TONCTOCTEHHbIX MNEONAepO3HbIX M@ C TONCTbIMU U HABYXLWIMMU CTEHKaAMMU,
BCTpeyarLwmecs B MeaynnsipHOM 30HE CbIpbs Yaru, a TakxKe B MULLEeNMaNbHOM Nynbne; CKAepmuabl — MELLKO-
BUAOHbIE, SNLEBUOHbIE UM JIONACTHbIE OKOHYAHUSA CKENETHbIX T, NMLWEHHbIE MPOTONaacTa U MMerLmue
TOJICTYHO HEOC/IM3HEHHYH CTEHKY.



BBEOEHUE

Yara (Tak:ke M3BecTHaA Kak 6epe3oBblii rpub) ABAS-
eTcA MpOAYKTOM B3aUMOAEUCTBMA Muuenua 6asuamo-
muueTa Inonotus obliquus (Fr.) Pilat (Hymenochaetales,
Agaricomycetes) C KCMAEMOW M Ka/l/lyCHOM TKaHbHO 3KMBbIX
AepeBbeB, B OCHOBHOM GYKoBbIx (Fagales). OHa nmeeT Bug,
YepHbIX PacTPeCKaBLUMXCA HApOCTOB Ha CTBO/E gepeBa
TBEPAOW KOHCUCTEHLMK C 60/1ee MArKOM KeNTOBaTO-KopUY-
HeBOW ceppueBuHON. Muuennii rpuba, Bbi3bIBatOLLLErO 3TH
HapOCTbl, }KMBET MHOrO /1T B AiApe U 3aD0/I0HU KMBOTO fe-
peBa, nog KOpoii, KOTOpas OTC/l1anBaeTcsA, U B MecTax, rge
OHa paspblBaeTcA, /I0MaeTCA, NMOABAATCA KOMI/IEKCHbIe
obpasoBaHus, U3BECTHbIE KaK Yara.

[onroe Bpema Bo3byauTe/1eM Yarn oWMB0YHO CHUTA/IU
Phellinus igniarius [1, 2]. Tonbko B 1938 rogy 3KcrnepumeH-
Ta/bHble UCC/1eA0BaHUA YCTAaHOBW/IW CBA3b MEXAY Yarom
M CKOLLUEHHbIM TPYTOBMKOM — Inonotus obliquus [3]. 3ToT
BUZ, LUIMPOKO PacrnpOCTPaHeH BO BHETPOMUYECKUX permoHax
TO/1apKTUKM U TopaskaeT bepesy, byK, 0/1bXy, pAGKHY 1 K/1EH.
3apakeHue NponUCXoANT B OCHOBHOM Yepes KOM/leBble MO-
po3060uHbI. [lepBOHaYa/IbHO rpub MPOHWMKAET B AAPO, Bbl-
3bIBaA XpOHUYeCKyto 6esyto rHW/b AepeBa. 3aTtem, B MecTax
BeTB/IeHMA NO6ero., OH TakKe nopakaeT 3a60/10Hb. Korga
BHYTPW CTBO/Ia HaKan/MBaeTCcA MULe/Ma/ibHaA Macca, OHa
Ha4MHaeT NMpopbIBATLCA Yepes3 ecTecTBeHHble nepdopaLmm
Kopbl. 34ecb bl rpuba B3aMMOAENCTBYIOT C Ka//NyCHOM
TKaHblO A4EepeBa, Me/NaHU3UPYIOTCA, a NMpY paspbiBe Kopbl
(06bI4HO 3TO MPOUCXOAUT, KOrAa MULLE/NMA/IbHAA Macca Npo-
60gaeT nepeuyHyt0 nepdopaLmio) anmKanbHbii poct rud
TOPMO3UTCA M 0DpasyeTcA MCeBAOCK/IepoLMasnbHaA M/a-
CTUHKA N/IOTHOM TEKCTYPbI.

nOCKO/]be Muue/ina/ZibHaa Macca C BKparn/ieHHbIMU
B Hee MPOAYKTaMK gerpagalumu AUrHuHa (T. H. necyaHucTo-
3epHUCTOE A4PO) MPOAO/IKAET PacTH, HAPOCTbI M HAaTEKM Ha
CTBO/IE AiepeBa YBE/MYMBAIOTCA B pa3Mepax U pacTpecKu-
BAlOTCA, @ UX MOBEPXHOCTb CTAHOBUTCA YepHOI. Yara npea-
CTaB/iAeT COBOM C/10}KHOe 0bpa3oBaHMe CO 3HAYUTE/IbHbIM
ydacTMeMm ApeBecHOro maTepuasna, coyeTtatollee B cebe xa-
PaKTEPUCTHUKM NMEeCHAHUCTO-3€PHUCTOTO ApPa U NCEBAOCK/1e-
poLManbHOM NAACTUHKK [4]. TOMMMO BHELLHEro gpeBecHo-
ro mMatepuasna, 4acTM4HO MOAUPULUPOBAHHOIO FPUBHBIMU
/1laKkKasamu, rmdbl GpoHTanbHOrO Mmulenuna l. obliquus, ydacT-
BylOLLMEe B 0OPa30BaHUM Yaru, NMor/oWaloT U HaKkannBaT
CMHTe3MpYyeMblil K1eTKaMu gepeBa BeTyNnH, cofepiKaHue
KOTOPOro BO BHELUHEW YepHOW «KOPKe» Yaru MOXeT fo-

cTuraTb 30%. Kpome Toro, Ucno/ib3ys OKUC/AUTE/IbHblEe dep-
MeHTbl, rpub BblpabaTbiBaeT COOCTBEHHbIE ME/NAaHWHbLI U3
noAndeHoIbHOro MaTepuasna, Nor/I0LWEHHOro B pesy/ibTaTte
Pas/ioKEHUA /IMFHWHA, KOTOPbIM OH OTK/AAbIBAET CHAaPYKU
CK/NepOTU3UPOBAHHbIX MM BTOPUYHOrO Mmuuenus [5, 6].
Takum 06pasom, yara KaK /IeKapCTBEHHOE Cbipbe HeOoAHO-
poaHa. BHellHAA YepHasa YacTb HAPOCTOB COAEPXKUT HeTy-
/MH 1 BoraTa Me/siaHMHaMu, a BHYTPEHHAA YacTb — BypoBa-
TO-}KeNTaA C NPoXKuaKamu 6e/10ro MuLenna u aMmopPHbIMM
APpeBecHbIMU OCTaTKamu — Borata /1aHOCTaHOBbIMU NMPOU3-
BO/HbIMU, NMO/MCAXapUAAMU U NIOAUPEHO/IbHBIMU CoeauHe-
HUAMU APEBECHOrO NMPOUCXOXKAEHUA.

3adayeli 0aHHOU pabombl ABAseTcA MopdomeTpuye-
CKUIA @aHa/IM3 pas/IMUHbIX YacTel Cbipbs Yaru C OLLeHKOM BO3-
MOXHOCTEl ero nepBMYHON COPTUPOBKM B 3aBUCUMOCTH OT
Lenen ganbHelnLero ncno/1b3oBaHuA.

MATEPUANbl U METOAbI

Bblv npoaHa/sM3MpoBaHbl NATb HEroMOreHU3MpOBaH-
HbIX 06pa3sLoB CbipbA Yaru, cobpaHHbIX B [CKOBCKOW 06-
nactu (Poccusi), M OAMH FOMOTEHU3UPOBAaHHbIM 06pasely
(B BMAE NMOpPOLLKA) CO CKAAAa CybCTaHumMit papmaLeBTuye-
cKoro npeanpuatua B bearpage (Pecny6auka Cep6us), un-
dopmauma o KoTopbIX NpuBeseHa B Tabsuue 1.

Cblpbe /A1 NPOM3BOACTBA Yaru H6b110 COBpaHo Ha 3KCre-
PUMEHTA/IbHbIX I'IpO6HbIX naowaanfx, onnucaHHbIX HamMmu pa-
Hee [7]. HapocTbl Yaru 6bi11 OTAE/1€HbI OT CTBO/IA TOMOPOM,
a 3aTem MNepBUYHO BbICYLIEHbl B CYXOM TEHUCTOM MecTe.
lepBUYHO BbICYLLIEHHbIM MaTepuan Ae/n/n Ha KOHKpeLun
pasMepom MpUMEpHO 2,5 x 2,5 cm (Tab. 1), a B OAHOM 3K-
criepMMeHTaZIbHOM 0bpasLe n3me/Ibyn/n C MOMOLLbIO 6/1eH-
Aepa. 3aTeM maTepuasn BbICYLIMBA/N C MOMOLLbIO BaKyyM-
HOM CYLLUW/IKM M XPaHU/W B NM1IACTUKOBBIX KOPODBKax C MN/10THO
NMPUTEPTON KpbIWKOW. MaTepuan XxpaHwaca Ha Kadegpe
NMPOMBbILL/IEHHOM 3KoA0rMKn CaHKT-NeTepObyprckoi XMMmUKo-
dapmMaLeBTUHeCKOM YHMBEpCUTeTe.

MWKpOCKONUYeCcKuii aHain3 CblpbA Yaru MpOBOAW/M
Ha MUKpocKorne MuKmea-6 ¢ OKyaApom x16 u ob6beKTHBa-
MU x10, x40 U x100. [luameTp paboyero noasa MMKpOCKOma
COCTaB/IA/1 500 MKM mpu o6bekTuBe x40. MccnegoBaHne
MUKPOCTPYKTYP MPOBOAW/IM B AUCTUIIMPOBAHHOM BoOge.
Kaxayto CTpyKTypy M3mepA/n B 30 MOBTOPHOCTAX Ha 0bpa-
3el,. [pMHaANeKHOCTb MUKPOCTPYKTYP K TOMY WM MHOMY
BUAY MOATBEPKAanacb AOMNO/NHUTE/IbHLIM UCC/1eA0BaHNEM
B 5%-M p-pe KOH, peaktuBe Mesbliepa u Cotton Blue.

Taba. 1.
MpoucxoxgeHne aHaAU3UpyeMbiX 06pasLLOB CbIpbA U3 Yaru
Table 1.
Origin of analyzed chaga raw material samples
No. CTpaHa, perMoH KoopauHaTtbl Cy6cTpaT 1 ero coctosiHue Cpennuit pasmep cedenns
KOHKPEMEHTOB Cbipbsi, MM
1 Poccus, NMckoBckasa 06.1. 58.639632,29.011217 Betula pendula 27
2 Poccus, NckoBckaa 061. 58.638760,29.023410 Betula pendula 26
3 Poccus, NckoBckaa 0611. 58.638760,29.023410 Betula pendula 21
4 Poccus, NckoBckasa o6n. 58.646605,29.020485 Betula pendula 28
5 Poccus, NckoBckasa o6n. 58.632867,29.033473 Betula pendula 24
6 Pecny6nuka Cepbus - Betula pendula 0,3
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PE3YJIbTATbI

Makpomopdoormyeckuii aHaamns. Ha nonepeyHom cpe-
3e HAapOCTOB Yaru BblAB/IAETCA KOPTUKA/bHAA 30Ha (TEMHOro
LiBETa, N/I0THAA, XPYMKas), MegyaspHas 30Ha (KOPUYHEBO-
pbikeBaTas 1 60/1ee MArkas) 1 MULLE/IKa/bHAA Ny/1bra (3epHa
1 NPOXKWU/KU MULLE/MA, MPOHUKAIOLLME B MeAY/I/IAPHYHO 30HY
OT OCHOBaHMA HapoCTa M OKpalLMBatolue ee B HGesnoBaTo-
YKE/ITOBATO-30/10TUCTLIN LBET). Meay//ApHYO 30HY BKyre
C MULLe/IMA/IbHOM MY/IbMON MMEHYHOT MHOT/AA NeCHaHUCTo-3ep-
HUCTBIM AAPOM. ABCONIOTHO YepHaA KOPKOBaA 30Ha AB/IA-
eTCA NMPOAYKTOM B3aMMOgeNcTBUA rpuba ¢ Kopoii Hepesbl.
To/ILLMHA KOPKOBOW 30HbI 3aBUCUT OT TO/ILLMHBI KOPbI AepeBa
M CKOpPOCTM pocTa rpuba. MuuenmanbHaa ny/abna U meays-
/IAPHaA TKaHb MOCTOAHHO YBE/MUYMBAlOTCA B 06beme B Teve-
HUe OA4HOrO W/IM HECKO/IbKUX BEreTaLMOHHbIX MepUOA0B.

Le/b MaKpOCKOMMYECKOro MOpdOMEeTPUYEeCKOro aHa-
/3a COCTOA/A B TOM, YTOObI OMpe/Ae/MTb COOTHOLLEHWE
3TUX TPexX TKaHEBbIX 3/1EMEHTOB B yCPeAHEHHOW eAnHuLe

CblpbA Yaru. /19 U3aMepeHUA COOTHOLLIEHWUA N0LWaAel Ha Ka-
AOM NMO/MroHe Bbl/ CAenaH cpes WHMPUHOM 5 MM, repece-
KaOLLMM MPOXKUAKKU MULLE/IUA, MeAY/IAPHYIO HYacTb U KOPKY.
[laHHble MaKpoMOpPHO/0rMiHeCcKOoro aHamM3a UccieayemMoro
CblpbA 0606LLLeHbl B Tab/mLe 2.

Mowaab KOPKOBOWM 30HbI HA U3YYeHHbIX y4acTKax Ba-
pbUpOBana oT 4 A0 37%, Yalle Bcero Konebasacb BOKPYr 15%.
MpWHKMMasa BO BHUMaHWE M3MEHYMBOCTb MECTHbIX YC/10BUIA
M CKOPOCTb HapacTaHWA Yaru B Te4eHue ce30Ha, Haubosee
BEpPOATHaA NMPOrHO3HasA OLEeHKa N/ioLWwaaun 30Hbl 0bpasosa-
HUA KOPKM Cblpbf COCTABUT 20% OT OOLLei npuBeaeHHOM
naoLLaau.

Maowagb Meay/ApHOM 30HbI HA UCC/Ie4,0BaHHBIX Cpe3ax
BapbMpoOBasa OT 5 A0 90%, Yalle BCero Koaebaacb BOKPYyr
65%. MpVYHUMas BO BHUMaHWe M3MEeHYMBOCTb MECTHBIX YC/10-
BMIM M CKOPOCTb HapacTaHWA Yaru B TeyeHue ce3oHa, Hanbo-
/lee BEpPOATHAA NPOrHO3HasA OLEeHKa MN/10Waan MeayApHOM
30HbI CbIpbA COCTABUT 56% OT 06LLell TpUBeAEeHHOM M/I0LLAAMN.

Tabn. 2.

Makpomopgo/sioruyeckuii aHaM3 Cbipbs Yaru

Table 2.

Macroscopic analysis of chaga raw material

Cekums N2 Mnowaab Kopku, % | Mnowaab MeAyNNSPHONM 30HbI, % Mnowaab MUUeNnanbHoOi Nynbnbl, %
O6pasey N2 1
1 19 76
2 4 18 78
3 10 5 85
4 15 76 9
5 3 85 12
O6pasey N2 2
1 14 55 31
2 16 59 25
3 8 920
4 15 81 4
5 19 76
O6pasen N2 3
1 35 63 2
2 15 68 17
3 33 32 35
4 37 24 39
5 12 80 8
O6pasey N2 4
1 34 64 2
2 25 71 4
3 31 62 7
4 17 78 5
5 9 80 11
O6paszen N2 5
1 8 77 15
2 27 9 64
3 37 26 37
4 21 65 14
5 15 40 45




Puc. 1. Makpomopdosornyeckasn auddepeHuymauma coipbs Yaru (C1€Ba) U COOTBETCTBYHOLLME OCHOBHBIM 30HaM HapOCTa MUKPOCTPYKTYPpbI:
1 - nonepeyHblii Cpe3 KOHKPELMM CbipbA Yary; 2 — Me/laHM3UPOBaHHbIe nceBgocKeseTHble rdbl (pseudoskeletal hyphae - ph), cocraeasio-
LLy1e OCHOBY KOPKOBOIA 30HbI (cortical zone - ct); 3 - N/10THO ynakoBaHHble reHepaTUBHbIe rudbl U niepoceTsl (plerosetae - ps), coctasas-
IoLLMe OCHOBY MeayAaApHOM 30Hbl (medullar tissue — mt); 4 — cBo604HO pacno/ioxkeHHble reHepaTuBHble bl (generative hyphae - gh),
COoCTaB/soLME OCHOBY MULLe/Ma/IbHOM Ny bnbl (mycelial pulp - mp). Macwtab: 1 - 1 MM; 2-4 — 10 MKM

Fig. 1. Macromorphological differentiation of chaga raw material (left) and microstructures corresponding to the main growth zones:
1- cross-section of chaga raw material concretion; 2 - melanized pseudoskeletal hyphae (ph), forming the basis of the cortical zone (ct);
3 - densely packed generative hyphae and plerosetae (ps), forming the basis of the medullary tissue (mt); 4 - freely located generative
hyphae (gh), forming the basis of the mycelial pulp (mp). Scale: 1 - 1 mm; 2-4 - 10 pm

Maowasb MULENANBHOM TMy/IbMbl HA UCC/AE40BaHHbIX
cpesax BapbMpoBa/a oOT 2 40 85%, ¢ 60/bWKMM pazbpocom
BOKpPYr 39%. [IpMHMMan BO BHUMaHME U3MEHYNBOCTb MeCT-
HbIX YC/IOBUI M CKOPOCTb HapacTaHWA 4aru B TeYeHue ce-
30Ha, Haubo/iee BepoOATHasA MPOrHO3HaA OLLeHKa N/oLWwaam
MULe/IMa/IbHOM MNy/IbMbl CbIpbA COCTABUT 21% OT 06LL el npu-
B/, eHHOM N/0LLLaau.

Mukpomopdgonormyeckuit aHaamns. Ha mukpomopdoso-
rMYeCKOM YPOBHe OCHOBY CbIpbfl YarM BO BCeX TPeX 30Hax
coctaBaseT rmdanbHad mMacca ¢ aMOPPHbIMU Aerno3uTamu
MeXay rud, npuyem cpean OT/I0KEHUI OCHOBHYIO PO/Ib Ur-
patoT moanduMUMpOBaHHble GOPMbI AUTHMHA. B KOPKOBOWA
30He rndbl Pacrno/io)eHbl O4eHb M10THO, 06pasyA Npo3eH-
XMMATUYECKYIO W/ TIeperyTaHHyto TeKCTypy. B meayansp-
HOW 30He rndbl nexat 6osee cBO6OAHO, Npuyem 60/bLUAA
PO/ib MPUHAA/NEKUT CrielUPUIecKMM 3anacaroLmm rudasib-
HbIM 3/1eMeHTaM, KOTOpble Mbl Npes/1araem HasblBaTb r/ie-
poceTamu, AB/AKOLWMMUCA UMEIOWUMM MPOTON/IACT aHa-
ioramu cknepug,. OHKM OT/IMHAOTCA OT LWETUHOK U CKAepuy,
CUIBHO HABYXWUMKU CTeHKamu, 6oraTbiMu [-r/tOKaHamMu,
M O4eHb Y3KMM MpOCBETOM. B 30He muuenuasbHOW ny/b-
nbl TUPbl OObIMHO He MUrMEHTUPOBaHbI, AO0BO/IBHO CU/IbHO
pasBeTB/ieHbl, 0Opa3ysa pbIX/yl0 repenyTaHHy0 TeKCTypy
(puc. 1).

Pasmepbl MUKPOCTPYKTYp OOHapy»KeHHbIX B Ucc/ieaye-
MOM MaTepuasie npuBe/eHsl B Tab/uue 3.

Kak BMAHO M3 Tab/mupl 3, B KOPTUKA/bHOM 30HE TUdbI
Hanbo/iee NJI0THO ynakoBaHbl, UMEIOT B CPeAHEM MeHbLLMI
AvamMeTp M 06pasytoT NPO3eHXMMATUYEeCKYIO U nepenyTaH-
HYIO TeKCTypy. M'Mdbl, NpopocLume CKBO3b MPOOKOBYHO TKaHb

6epesbl, 3ano/HeHbl GypoBaThiM COgepumbIM (MenaHu-
Hbl, 6eTy/IMH). X agnameTp BapbupyeT OT 1,3 A0 4,2 MKM,
B OCHOBHOM OH Kos1ebn1eTcA B npegenax 1,5-3,5 MKM, UX
CTEeHKM C/1erka yTo/WeHbl. Kak 1y Apyrux npegcraButenei
cemMelncTBa r’MMEHOXeTOBbIX, r’ndbl I. obliquus He UMmetoT npA-
XeK. HabatogatoTca anunapueTanbHble M cBOOOAHbIE OT/I0-
KeHnA MoANPULMPOBAHHOIO IMFHUHA.

B mMepynnapHoit 30He rudbl pacrnosioxeHbl 60/1ee cBO-
604HO. UX AnameTp BapbupyeT OT 1,5 40 13,9 MKM (B34yTWA
BO3HMKAOT M3-3a TOrO, YTO K/ETOYHAA CTeHKa pasbyxaer,
paclMpAAch BHYTPb U HApPYKy), @ CpegHUe 3Ha4yeHWs Co-
CTaB/IAT OKO/0 2,5-8 MKM. Hanbosee xapakTepHbIM ru-
$a/lbHbIM 3/1EMEHTOM 3/eCb ABAAIOTCA 3anacarlime rudbl,
uMeroLLMe LWEeTUHKOMNOA0bHble OKOHYaHWA. Mbl npegaa-
raem HasblBaTb 3TW MMEIOLLME MPOTONAACT U CU/bHO Haby-
Xatouine B BOAE CTPYKTYpbl niepocetamu. OHM ABAAIOTCA
OCHOBHbIM £erno B-r/Il0KaHOB, /IErKO M3B/IeKaeMblX BOAOM
U3 CbipbA Yaru. Mx gnmnHa B Megy/APHON TKaHW KosaebneT-
CA 0T 17 40 35,5 MKM, a LUMPUHA — OT 2,5 A0 16,8 MKM. B ro-
MOreHaTe, rge MHorve rudbl paspylMinch BCAeACTBUE
CYLLUKM, 3TV CTPYKTYPbl MOMOratoT AMArHOCTUPOBATL Cbipbe
Yaru.

B npou/aKkax MuLe/nManbHOM My/bMbl Mbl HabAoAaem
KapTWHY, CXOAHYIO C TaKOBOW B MeAy//APHOW TKaHW, HO
rndbl 3aecb 60/1€e N0THO Nepen/ieTeHbl U MeHee MUrMeHTU-
poBaHbl. LLnpuHa rud konebaetca B npegenax 1,4-10,5 MKM
(MoganbHbIi AManasoH — 1,5-8,4 MKM), N1€pOoCeTbl YKAaAbl-
BalOTCA B AManasoH 15,5-37,6 x 2,4-15,8 MKM. NHorga Ha-
6ogatoTcA GparmeHTbl M, anMKa/lbHO 3aKaHuMBaKOLLMeCA
rnaepoceTamu.
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MUKPOCTPYKTYpa pas/IMyHbIX 30H HAPOCTOB Yarn™

Microstructure of different zones in chaga conks*

Tabn. 3.

Table 3.

O6pasey N2 KopkoBasi 30Ha MeaynnspHas 30Ha MuuenuvanbHag nynbna
1 rmosbl 1,5-3,7 MKM B Anam., 6ypoBsarbie rmébl 2,5-12,5 MKM B Anam., nne- rmobbl 1,4-8,4 MKM B anam., nne-
A0 30/I0TUCTO-KENTbIX, MPO3eHXMMaTH- poceTtbl 19-35,5 x 3,5-10,7 MKM, poceTbl 23,5-37,6 x 3,4-12,3 MKM,
4YeCKOoi UM NepenyTaHHOM TeKCTYpbl rMasMHOBbIE A0 30/I0TUCTO-XKENTbIX rMasanHoBbIe
2 rmdol 1,3-3,8 MKM B Auam., bypoBaTtbie ruépobl 1,5-10,5 MKM B anam., nne- ru¢poi 1,5-8,5 MKM B auam., nne-
A0 30/I0TUCTO-KENTbIX, MPO3eHXMMaTH- poceTtbl 17-33,5 x 3,5-10,5 MKM, poceTbl 18-35,6 x 3,5-15,5 MKM,
YecKoi UM nepenyTaHHOM TEKCTYpbl rMasMHOBbIE A0 30JI0TUCTO-XKENTbIX rManuHoBble
3 rmébl 1,9-4,2 MKM B AmnaMm., 6ypetouime, Mool 1,8-12,9 MKM B anam., nne- rmobl 1,5-7,4 MKM B auam., nnepo-
Npo3eHXMMaTU4YeCcKon Uin nepenyTaH- poceTbl 18-35,0 x 2,5-16,8 MKM, ceTtbl 18,5-35,7 x 3,0-13,0 MKM,
HOWM TEKCTYypbl rMannMHOBbIE A0 30/I0TUCTO-XKENTbIX rManuHoBble
4 rmdobl 1,5-3,7 MKM B AnaMm., 6yposaTblie Mol 2,5-12,5 MKM B anam., nne- ruépol 1,4-8,4 MKM B anam., nie-
A0 30/I0TUCTO-XKENTbIX, NPO3eHXUMaTH- poceTtbl 19-35,5 x 3,5-10,7 MKM, poceTbl 23,5-37,6 x 3,4-12,3 MKM,
YecKoi MU nepenyTaHHON TEKCTYpPbl rMannHOBbIE A0 30/I0TUCTO-XKENTbIX rManuHoBble
5 rmdobl 1,4-3,0 MKM B Anam., yposaTtble Mol 1,5-13,9 MKM B anam., nne- rmébl 1,5-10,5 MKM B Anam., nne-
A0 30/1I0TUCTO-XKENTbIX, NPO3eHXUMaTU- poceTbl 18-29,5 x 3,5-10,5 MKM, poceTtbl 15,5-31,6 x 2,4-15,8 MKM,
YecKoi UNu nepenyTaHHOM TEKCTYpbl rManuHOBbIE A0 30/I0TUCTO-XKENTbIX rManuHoBble
6 Bbino uccneposaHo 30 npenapaTtoB roMoreHarta; peakue rudbl auameTpom ot 1,5 o 12,5 MKM, OT rMaZIMHOBBIX

A0 KOpU4HeBaTbIX, peakue nnepocetbl oT 14,5 0o 45,6 x 2,5-25,0 MKkM

MpumeyvaHue: *nsy4eHo 30 MUKPOCTPYKTYP KaXKaoro Tuna.

Taba. 4.
CBOAHbIE aHHbIE N0 O6HAPYKEHHbIM MeTal/1am
Table 4.
Summary of detected metals data
N2 o6pasua UcTOUHUK MeTannbl
MpupoAaHbIN, MepTBOE AEepeBO Mg, Na, Rb
2 MpupoaHbIit, XXusoe aepeso Rb, Sn
3 MpupoaHbIi, XXnBoe pnepeso Mg, Na, Rb, Ni, Mn, Mo
4 MpupoAaHbIN, XXMBoe aepeso Mg
5 MpupoAaHbIN, XXnuBoe aepeso Na, Mo
6 MpupoaHbIit, XXusoe aepeso -

CnegyeT CKasaTb HECKO/IBKO C/1I0B O romoreHarte
(o6pazey, N2 6). 3TO Macca, COCTOALLAs, Kak MpaBu/ao, U3
Me/IKMX CyOr/10003HbIX C/1€rka yr/10BaTbIX YacTUL, KOpUY-
HeBoro ugeTa (cBeT/10-KOpMyHeBblit — argillaceus, 64 mo
wkazne A. C. boHgapuesa [8]), co cpegHnM pasmepom ce-
YeHuA 0,2 MM, Mo/yvyaemasa MyTem MU3Me/IbYeHWA CbipbA
B 6/1€HAepe 1 noc/eaytoLLei BakyyMHOM CyLIKU. MUKPOCKO-
NUYECKUIA aHa/IM3 MaTepurasa Nokasa/, YTo OCHOBOW A/1A ero
CO3/.aHUA NMOCNYXKWUAA MeAyNAPHAA TKaHb U MULLe/IMa/IbHaA
ny/1bna, TMOCKO/IbKY TEMHOOKpaALUeHHble ruda/ibHble CKO-
N/IeHWA, XapaKTepHble A/17 KOPKOBOW 30Hbl HAPOCTOB Yarwu,
NpaKTUYeCKn OTCyTCTBOBa/ M. HO gae B TaKOM BUAE Cbipbe
MOr/10 6bITb UAEHTUPULMPOBAHO 6/arodapA Ha/MYUIO CO-
XPaHUBLUMXCA N/epoceT.

Mo pe3y/bTaTam 3HEProAMCrepCMOHHOro MUKPOaHa/u-
3a uccieayemblit obpasel (Cepbus) cogepKUT 3aMETHYIO
npumech KanuaA. Hasvuve HaTtpusa 1 cepbl B 06pasue MoxeT
6bITb pe3y/IbTaTOM BHELLUHero 3arpA3HeHus MaTepuasa.

Mo pe3y/bTaTam 3HEpProAMCcrepCcMoOHHOr0 MUKpOaHas/in-
33, KaK B Ucc/iegyemom obpasue u3 Pecnybmkm Cepbum, Tak
1 B nATH 06pasLiax, cobpaHHbIxX B [ICKOBCKOM 0641acTu (Taba.
4), TOMUMO OCHOBHbIX 3/1EMEHTOB, COCTAaB/ALMX OCHOBY
OpraHuyecKknx coeAnHeHuH, BO BCex obpasuax npucyTcTay-
10T U Apyrve npuMecu, TakMe Kak HaTpui, MarHui, Moimne-

AeH, pybuamnit, Ka/sbLiMii, MapraHell, 0/10BO 1 HUKe/Ib, IpU4eMm
Hanbo/1ee 4acTo BCTPEYAKOTCA HATPUIA U MarHWi. 3TU gaHHble
roBOPAT O TOM, 4TO . obliquus cnocobeH K 6uoakkymyaALMK
MOHOB MeTannoB. Obpasel, N2 3 BbigenneTca cogepaHmem
LIeCT! pas/IMyHbIX METa//IoB. B CBA3M C Tem, YTO SHEpruu
XapaKTEPUCTUHECKOrO W3/ly4eHUA HEKOTOPbIX 3/1€MEHTOB
6/113KK, YTO 3aTPYAHAET UX pasge/eHne 1 UaeHTUPUKaLMIo
(Hanpumep, XapaKTepUCTMYECKasA /IMHUA CMeKTpa 30/10Ta
C 3Hepruen 1,648 K3B 1 MHKA cneKkTpa pybuama ¢ sHepruen
1,694 K3B, WM xapaKTepucTUHeCKue /IMHUU CreKTpa Ka/vA
C 3HepruAmu 3,311 k3B, 3,314 K3B 1 3,590 K3B 1 cnHMKM 0/10Ba
3,272 K3B, 3,444 K3B 1 3,666 K3B), A/1a 60/1€e TOYHOW UAEH-
TUPMKALMU MPUMECHOTO COCTaBa PEKOMEHAYeTCA NpUMeHe-
HUe f,0MO/IHUTE/IbHBIX aHA/IMTUHECKMUX METO/,0B.

O6pasey 1

Ha pucyHke 2 npegctaBneHbl SEM-usobpaxeHusa ya-
CTULbI U MOPPO/IOrMA NMOBEPXHOCTM 06pasLa 1. JHeproau-
CMEePCMOHHBIN MUKPOAHa/AN3 NPOBOAMACA Ha 3 Pas/N4HbIX
yqacTkax. AHa/iM3 nokasas, YTo B obpasue 1 npucyTcTByeT
6osbLuoe kaaua (K), Takke B 06pasLie npucyTCTBYOT NpuMe-
cv Kanbuus (Ca), marHua (Mg), Hatpua (Na) v pybuaus (Rb).
Hasunuune 3010Ta (Au) 06yc/naBivMBaeTCs HaHECEHUEM TOH-
KOro NpoBOAALLEro /104 30/10Ta Ha obpasely (puc. 3).
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Puc. 2. SEM-uso6paskenusi 06pasua 1: a — yactmua obpasua 1, x90; b — noBepxHocTb 06pasua (y4acTok 1) x650, ¢ — NOBEPXHOCTb 06pasya

(y4acTok 2), x2000, d - noBepxHOCTb 06pasua (y4acTok 3), x2700
Fig. 2. SEM images of Sample 1: a - Particle of Sample 1, x90; b - Surface of the sample (Region 1) x650; ¢ — Surface of the sample

(Region 2), x2000; d - Surface of the sample (Region 3), x2700

Puc. 3. CymmapHbie CneKTpbl 3/IeMeHTHOro cocTaBa o6pasua 1: d — y4acToK 1, b — y4acToK 2, ¢ — y4acToK 3
Fig. 3. Overall spectra of the elemental composition of Sample 1: a - Region 1, b — Region 2, c - Region 3
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O6pasel 2

Ha pucyHke 4 npepctaBsieHbl SEM-u3obpaxeHnua ya-
CTULbl M MOP(O/IOTUA MOBEPXHOCTM Obpasua 2. DHep-
rOAMCNEePCUOHHbI MUKPOaHa/M3 NMpPOBOAM/CA Ha 3 pas-
/MYHBIX y4acTKax. AHa/M3 TMoKasa/s, 4To B obpasue 2

EHRASE F
AN Q}:J:’

'

SEHV:SKY 14.96 mm

(yyacrok 2), x1500, d — noBepxXHOCTb 06pasLia (Y4acToK 3), x1900

npucytcTByeT 6Gosbluoe KoaudectBo KaauA (K), Takke
B ob6pasle npucyTCcTBYIOT npumecu pybuaus (Rb) u ono-
Ba (Sn). Hainume 30s10Ta (Au) obyciaB/vBaeTcA HaHece-
HMEM TOHKOro MpOBOAALLErO C/10A 30/0Ta Ha obpasel

(puc. 5).

Puc. 4. SEM-u3o6pakenusa obpasua 2: a — yactmua obpasua 2, x85; b — noBepxHocTb 06pasua (y4acTokK 1) x1500, € — NOBEPXHOCTL 06pasya

Fig. 4. SEM images of Sample 2: a - Particle of Sample 2, x85; b — Surface of the sample (Region 1), x1500; ¢ — Surface of the sample

(Region 2), x1500; d - Surface of the sample (Region 3), x1900

Puc. 5. CymmapHble CreKTpbl 3/IeMEHTHOrO cocTaBa 06pasLja 2: d — y4acToK 1, b — yyacToK 2, ¢ - y4acToK 3
Fig. 5. Overall spectra of the elemental composition of Sample 2: a - Region 1, b - Region 2, c - Region 3



O6pasew 3 60/1blwoe KoamyecTBo Kaaua (K), Takske B 06pasue npucyT-

Ha pucyHke 6 npeacTtasneHbl SEM-u306paxeHua da-  CTBYIOT npumecu marHua (Mg), HaTtpua (Na), pybuaua (Rb),
CTULbI U MOPdO0rUA NoBepXHOCTM 06pasua 3. dHeprogu-  Hukensa (Ni), mapraua (Mn) u monmbgeHa (Mo). Hannume
CMEepPCUMOHHBIA MUKPOAHaNW3 MPOBOAM/ICA HAa 3 Pas/uyHbiXx  30/10Ta (Au) 06yC/1aB/IMBAETCA HAHECE@HUEM TOHKOrO MPOBO-
yyacTKkax. AHa/M3 nokasas, 4To B obpasLie 3 NMpUCYTCTBYeT  AdALLero ¢/101 30/10Ta Ha obpasel (puc. 7).

E:_q\;'

z Mag: 70x
2025.03:27. WD: 17.47 mm

SEHV:3KV

Puc. 6. SEM-u306paxkeHus o6pasua 3: a — 4actuua obpasua 3, x70; b — nosepxHocTb 06pasua (y4acTok 1), x1000, ¢ — NOBEPXHOCTL 06pasya
(yyacTok 2), 2000, d — noBepXHOCTL 06pasLia (YHacTOK 3), x2400
Fig. 6. SEM images of Sample 3: a - Particle of Sample 3, x70; b - Surface of the sample (Region 1), x1000; ¢ - Surface of the sample
(Region 2), x2000; d - Surface of the sample (Region 3), x2400

Puc. 7. CymmapHble CneKTpbl 3/1IEMEHTHOrO cocTaBa 06pasLia 3: d — y4acToK 1, b — y4acToK 2, € — y4acToK 3
Fig. 7. Overall spectra of the elemental composition of Sample 3: a - Region 1, b - Region 2, c - Region 3
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O6pasew 4 Kax. AHa/I13 oKasarl, 4To B 06pasLie 4 NpucyTCTByeT 60/1bLuoe
Ha pucyHke 8 npeacTaeneHbl SEM-u3obpaeHus qactu-  KosmdecTBo Kaaua (K), Takxke B obpasLe ecTb npumecs mar-

Libl U MOP(O/IOTMA MOBEPXHOCTU 06pasua 4. dHeprogucnep-  HuAa (Mg). Hannume 3010Ta (Au) 06yC/1aB/MBAETCA HaHeCeHN-

CMOHHBI MMKPO@Ha/IM3 MPOBOAW/ICA HA 3 PA3/IM4HbIX YHACT- €M TOHKOrO MPOBOAALLEro ¢/101 30/10Ta Ha o6pasety (puc. 9).

2y pnes

d

KYKY-EM8000 Mag: 60x % Mag 600K K i Hag: 93
2025.03.28 St HV:5KW_ WD:1355mm 00 2 Ui 25 0 WO 14,89 2 . 653 WV 25 kv WDE14.977m +—— 40 ym ——

Puc. 8. SEM-u306paskeHusa obpasua 4: a — yactmua obpasua 4, x60; b — noBepxHocTb 06pasia (y4acTok 1) x600, € — NOBEPXHOCTL 06pasya
(yyacrok 2), 800, d - noBepxHocTb 06pasua (y4acTok 3), x930

Fig. 8. SEM images of Sample 4: a - Particle of sample 4, x60; b - Surface of the sample (Region 1), x600; ¢ — Surface of the sample
(Region 2), x800; d - Surface of the sample (Region 3), x930

Puc. 9. CymmapHble CrieKTpbl 3/1eMEHTHOrO cocTaBa 06pasiia 4: d — Y4acToK 1, b — y4acToK 2, € — y4acToK 3
Fig. 9. Overall spectra of the elemental composition of Sample 4: a - Region 1, c - Region 2, c - Region 3



O6pasew 5

Ha pucyHke 10 npeactasneHbl SEM-n306paxeHuna 4acTu-
bl 1 MOp$O/10rUA MOBEPXHOCTM 06pasLa 5. IHeprogucnep-
CMOHHbIM MUKPOaHa/IM3 NPOBOAM/ICA Ha 2 Y4acTKax. AHa/nM3
NoKasa/, 4To B 0bpasue 5 npucyTCcTByeT 60/1blIoe Ko/nye-
ctBo Kanusa (K), Takxke B 06pasLe npucyTCTBYIOT NpUMecH

Hatpua (Na) u monmbgera (Mo). Hasnuue 30n101a (Au) 06-
yC/1aB/IMBAeTCA HaHeCceHMeM TOHKOrO MpPOBOAALLEro /108
30/10Ta Ha o6pasey, (puc. 11).
O6pasen 6

Ha pucyHke 12 npegcras/ieHbl SEM-u306paxkeHnsa nosep-
XHOCTM YacThL, Ucciegyemoro obpasua ceipba Yaru (Cepbua).

Puc. 10. SEM-u3o6paskeHus o6pasua 5: d — yacTuua o6pasua 5 (y4acTok 1), x72; b - noBepxHOCcTb 06pasiia (Y4acTok 2) x610
Fig. 10. SEM images of Sample 5: a - Particle of Sample 5 (Region 1), x72; b - Surface of the sample (Region 2), x610

Puc. 11. CymmapHble CrieKTpbl 3/1IeMEHTHOro cocTaBa 06pastia 5: d — y4acToK 1, b — yyacTok 2
Fig. 11. Overall spectra of the elemental composition of Sample 5: a - Region 1, b - Region 2

Mag: B30

Puc. 12. SEM-1306pakeHue yacTuy ucciegyemoro obpasuga, (a - ysenmyenue x890, b — ysenmyenme =580, getektop SE, HanpsikeHue 1KB)
Fig. 12. SEM image of particles of the analyzed sample (a - x890 magnification, b - x580 magnification, SE detector, 1 kV voltage)



Puc. 13. CymMapHblii CNEeKTp 3/IeMEHTHOrO COCTaBa Ucc/iegyemoro obpasua
Fig. 13. Overall spectrum of the elemental composition of the analyzed sample

Kaauii

Kuciopog

Yrnepog

Puc. 14. KapTa pacnpege/nieHust XMMUYECKMX 5/IEMEHTOB B UCC/IeAyeMoM obpasiie
Fig. 14. Map of the distribution of chemical elements in the analyzed sample

DHeproAncnepCcuoHHbIii  MMKpOaHa/au3 obpasyoB Mno-
Kasas, 4To B 06pasuax npucytcreyeT 6o/bwoe Kanma (K)
1 cegoBble Konmdectsa HaTpua (Na) u cepsl (S) (puc. 13).

Ha pucyHKe 14 noKasaHbl KapTbl pacnpe/e/ieHusa Kaus,
KMC/10pOoAa U yriepoga B obpasue. Hasmuue HaTpuA v cepbl
B 06pasLie MOXeT ObITb pe3y/IbTaTOM BHELLUHero 3arpAsHe-
HUA MaTepuana.

OBCYXXOEHWUE

B xoge nccneaosaHna o6pallatoT Ha ceba BHUMaHME Bbl-
CTynatoLme U3 Kopbl HAPOCTbI XapaKTepu3yloLWwmecs BHeLL-
Hell CTPYKTYpOM Tuma nceBA0CK/1epoLMaIbHON MAACTUHKM
M BHYTPEHHeWM CTPYKTYpOM TuMa MecHaHUCTO-3€PHUCTOro
Aapa. HapocTbl 0T 3 40 35 CM B gnameTtpe, remucdepude-
CKUWe, Tpex4acTHble U/M HernpaBW/IbHOM pOPMbl, C pacTpecHy-
TOW YepHO-KOPWUYHEBOW 4,0 YePHOW MOBEPXHOCTbIO (KOPKA).
BHYTpeHHAA 4acTb HapocToB AuddepeHuMpoBaHa Ha me-
AY/NAPHYIO 30HY 6€3 MULLe/IMa/IbHbIX MPOXKUAOK U HoraTtyto
NPOXW/IKaMU MULLEIMANbHYIO My bMy 6/MXe K OCHOBaHUIO
HapocTa. MMdanbHaa cuctema nceBgoANMUTHYECKaA. [UdbI
6e3 npsAxKeK. B KOPTUKa/bHOM 30He NceBAoCKeNeTHbIe TMdbI
pacno/ioxeHbl Hanboiee NJA0THO, MMEIOT B CpegHEM MeHb-
LUK AnameTp 1 06pasytoT NpO3eHXMMaTUHECKYIO U nepeny-
TaHHYO TeKCTypy. MMdbl, npobogatoLme NpobKOBYIO TKaHb
AepeBa, 3arno/iHeHbl OypOOKpaLUeHHbIM  COAEPHKMUMbBIM.
WX AnameTp BapbupyeT OT 1,3 40 4,2 MKM, B OCHOBHOM KO-
nebsetca B npegenax 1,5-3,5 MKM, UX CTEHKU YTO/ILLLEHBI.

B Meay/nnApHOW TKaHW reHepaTuBHble TUPbl rMaZIMHO-
Bble /M 30/10TUCTO-XKeATble. VX gnameTp BapbupyeT oT 1,5
A0 13,9 MKM, @ CpeAHue 3Ha4eHus — oT 2,5 40 8 MKM. [ne-
poceTbl OT MMaZNMHOBBLIX A0 30/10TUCTO-XKeATbIX. X A/MHa
B MeAY/NIAPHON TKaHW Ko/iebaeTca mMexay 17 U 35,5 MKM,
a WKWpUHA — MeXay 2,5 n 16,8 MKM. B npoxuiakax muuenu-
a/IbHOW Ny/IbMbl Mbl HAGAKOA4AEM KAPTHUHY, CXOAHYHO C TaKo-
BOM B MeAy/N/IAPHOM TKaHW, HO reHepaTuBHble rMdbl Tam

60/1€e NN0THO Cr/IeTeHbl U MeHee NUrMeHTUpoBaHbl. LLnpu-
Ha rud KonebneTcsa B npesesnax 1,4—10,5 MKM (MOAa/IbHbIN
AManasoH — 1,5-8,4), N/1epoCeThbl YK/I34bIBAOTCA B AWana-
30H 15,5-37,6 x 2,4-15,8 MKM. MHOraa HabaogatoTca dpar-
MEHTbI MM, anuKa/sbHO 3aKaH4YMBAIOLMXCA MAepoceTaMu.
HacTosAwmMe WeTUHKU B CTePU/IbHBIX HAPOCTax 0ObIYHO OT-
CYTCTBYIOT.

MwukpomopdomeTpuiecknini aHanmn3 nokasasa, 4YTo Ma-
KpOCKoMnuyeckasa KapTuHa AuddepeHumanmm cCblpbA Haru
Ha HapyXHbl KOPTUKa/IbHbIM C/10M, C/1eAYIOWYO 32 HUM
no rnybuHe meay/NAPHYO 30HY M 6asa/zbHOe rHe3so Mu-
Lie/IMa/IbHOM My/Iblbl MO/IHOCTHIO MOATBEPKAAETCA MUKPO-
CKOMUYECKMMM KapTUHaMM, UMEIOWMUMN AUarHoCcTu4eckoe
3HayeHWe. B KOPKOBOM 30HE MOXHO HabAAATL MenaHu-
3MPOBaAHHbIE TM/I0OTHO YMAKOBaHHble MUPbl, XpaHALMe Be-
LL|eCTBa, HAaKOMN/IEHHbIE 33 Nepuoy, B3anMoaencTena rpuba
C KMBbIM gepeBOM. B Mmeay/1/1ApHON 30He Mbl BUAMM aMop-
dHble OT/1I0XKEeHMA /NnrHMHa U 6osee cBOBGOAHO Ppacnosio-
KeHHble TUdbI U M1epoceTbl, Hakan/ueatolme B-r/1toKaHbl,
a B 30He My/ibMbl Mbl Hab/MtOgaeM MULe/IMa/IbHbIE CTPYKTY-
pbl, XapaKTepHble 4417 BereTaTUBHOro Mmuueama rpuba u ero
6asnamMomsl.

34ecb Mbl MOAXOAUM K BaXKHOMY Te3ucy o (yHKLMO-
Ha/IbHOM reTeporeHHOCTU CbIpbA 4arM U HeobXoAUMOCTH
ero ganbHeLe COPTUPOBKMU.

OCHOBHbIM KOMMOHEHTOM KOPKOBOM 30Hbl, NpeaCcTas/a-
toLL MM papMaKO/I0rMUeCKUii UHTepec, AB/AETCA BeTy/InH. 3TO
6e/10e KpUCTa//IM4eCKoe Wn CMO/IMCTOE BelLecTBo (Tputep-
MEHOBbIN CMMPT), KOTOPOE 3aMnO/HAET MO/I0CTU KAETOK Mpo6-
KOBOW TKaHW pAga /MCTBEHHbIX AepeBbeB (B YacTHOCTH, Be-
pesbl 1 0/1bXM). B npouecce GpepmMeHTaTUBHOrO OKUC/IEHUA 13
Hero obpasyetca 6eTy/MHOBasA KuncaoTa [3B-rmapokcu-20(29)-
/lynaeH-28-0MHOBAsA KUCI0Ta] — MEHTaLMK/AMYECKUIA TpUTepre-
HOMZ, C BbIPa*KeHHOW B1O/N0rMYeCcKoi akTUBHOCTbIO, MpenMy-
LLLeCTBEHHO MPOarnonToTU4eCKoii [9, 10].



OCHOBHbIM KOMI/IEKCOM, BblAe/1AeMbIM U3 CbIpbA Me-
AYANAPHOM TKaHM Yaru, ABAAIOTCA [B-T/IlOKaHbl — OHU Bble-
NATCA U3 CbIpbf YarM B 3aMeTHbIX KosuyecTBax [11, 12].
B ocHoBomnosaratoLeit paboTe no B-r/At0KaHam Haru MeTog,
LLLe/104HOM 3KCTPaKLMK No/McaxapuaoB CpPaBHUBA/ICA C Me-
TOAOM (PepMEeHTaTUBHOIO pacluer/ieHna C Nnoc/ieAyoLmm
rpaBMMeTpUYECKNM aHa/IM30M. Ko/IM4ecTBO HeOUULL,EHHOrO
[-rntoKkaHa, No/sly4eHHOro MeTOo/A0M LL,e/I04HOM SKCTPaKL K,
COCTaBW/I0 13,7 I Ha 100 r 0bpasua, a MeToaoM pepmMeHTa-
TUBHOrO pacLuen/ieHns — 15,3 r Ha 100 r [12]. Buosornyeckas
AKTMBHOCTb B-T/IIOKAHOB, BblAe/IeHHbIX U3 CbIpbA Yark, bbia
MpPOAEMOHCTPUPOBAHA KCNEPUMEHTA/IbHO [13-16].

HeanddepeHunpoBaHHbi  MuLeMiA  Yarn,  COCTaB-
NAOWMIA  OCHOBY MWLE/IMANBHOW My/IbMbl, CNOCObEeH Ha-
Kan/auBaTb /laHOCTaHOBble TPUTEPMEeHOWAbl — MPOU3BOA-
Hble MO/IMLMK/ANYECKOrO Yr/IeBOAOpPOAa /aHocTaHa (uau
4,4,140-TpUMETUAX0NeCTaHa). OHWM XapaKTepusylTcAa A0-
BO/IbHO KOMMAKTHOW MO/1IEKY/IAPHOM CTPYKTYPOW U BbICOKOM
peaKLMOHHOM cnocobHOCTbIO. Monagaa BHYTPb KAETKU, 3TU
BelLlecTBa BCTYMNAOT B Peakumto ¢ pakTopamu TPaHCKPUI-
LIMM U HU3KOMO/IEKY/IAPHLIMM MeguaTopamMu noandpepaTms-
HOrO CUIHA/IMHIA, @ TaKXe C HEeKOTOPbIMU MeMOpPaHHbIMU
1 Af,ePHBIMU peLenTopamu KAeTKK, OObIMHO MHAKTUBUPYA UX.
Mx Buonormyeckan akTMBHOCTb CBA3aHa C 3TUM, MO CyTH, UH-
rnbupyrowmum 3dpPeKkTomM. /laHOCTaHOBbIE TpUTEPMNEHOUADI,
cogepKalumecs B yare, Obl/M M3yHeHbl 40CTaTO4HO TLLATEe/Ib-
Ho [17-19]. Cpeau HMxX Hanbos1ee BbpaskeHHOM hapmako/oru-
YeCKOM aKTUMBHOCTbIO 00/1aaeT MHOTOAMO/1, OKa3blBatOLLMA
BbIpa)Ke€HHOe aHTUMPo/MpepaTUBHOE 1 MPOANONTOTUYECKOE
aevicteue [20, 21]. [laHHble O BbICOKOW B61O/10rMHEeCKOM aKTHB-
HOCTU MHOTOAMOAA OblIM NOATBEPXKAEHbI CepUeli TeCTOB Ha
3KCNEepUMEHTA/IbHBIX HA6OPax PaKOBbIX KAETOK [22-24].

TaknM 06pasom, OTKPbIBAeTCA BO3MOXHOCTb MepBuY-
HOWM COPTMPOBKM CbIpbA Yarm MO MeHblUe mMepe Ha Tpu
dpakummn: Gpakumio KOPKK, PpaKLU0 MeayAAPHOM TKaHK
M GPaKLMIO MULENNA/IbHOM MY bMbl, YTO TEXHUYECKM /1IerKO
OCyLLeCTBUTbL Cpasy nocse cbopa B MO/EBbIX YC/I0BUAX MNe-
pea CyLKOW maTepuana. B TakOM COCTOAHUM KOPKa /1erko
0TAenAeTCA OT MeAY/NNAPHOW TKaHU MHOObIMU peXyLMmm
MHCTPYMEHTaMK, PaBHO KaK Meay//ApHaA TKaHb /1erko
oTAeNAeTCA OT MULEIMa/bHOM My/brnbl. HO o4eBMAHO, YTO
Takas npouegypa BoctpeboBaHa MMeHHO a/1a dapmako/o-
rMYeCKoro NpousBoACTBa. /1A TPaAULMOHHOIO UCNO/b30-
BaHMA CbIPbA Yaru B BOAHbIX 3KCTPaKTax, HaNpOTUB, BaXHO,
4TO6bI B Cbipbe Bbl/IM BCE TPU KOMMOHEHTa (X0Ts 6eTy/InHO-
BafA KUC/I0TA M/10XO KCTPArnpyeTca Bogoit). Takoe cbipbe
MCMO/Ib3yeTcA A/ NPOU3BOACTBA CYXOro MOPOLLKa, XOTA
TaKxe noAxoaAT GopMbl, COAepIKaLMe YacTuLbl 60/1bLuero
pasmepa (oauH caHTUMeTp 1 6os1ee).
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Aspects of primary chaga raw material sorting
(Inonotus obliquus f. sterilis)
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ABSTRACT. In this study, we investigated five non-homogenized chaga raw material samples collect-
ed from different regions of the Pskov Region (Russia) and one homogenized sample (in powder form)
from the Republic of Serbia. Macroscopic analysis of the four raw material samples allowed for clear
differentiation of the crustal zone, medullary region, and mycelial pulp. Micromorphological analysis
of all six raw material samples correlated with the aforementioned macroscopic differentiation of
the chaga outgrowths and allowed for the identification of diagnostically significant microstructures.
For raw material obtained from the crustal zone, brownish-stained hyphal clusters of prosenchymatous
texture are diagnostically significant. For raw material from the medullary region of the outgrowth,
a more open arrangement of hyphae and the presence of pleurocetes are characteristic. The results of
the morphometric analysis allowed for the expansion of the diagnosis of I. obliquus f. sterilis. It was
shown that for the intake of aqueous extracts of the fungus for prophylactic purposes, preliminary
sorting of raw material parts is not necessary, since different fractions are characterized by different
contents of extractable biologically active substances (crust - betulinic acid predominates, medullary
region of the outgrowths - B-glucans and melanins, mycelial pulp - inotodiol). For pharmaceutical
productions requiring alcohol extraction and subsequent purification of products, on the contrary,
it is recommended to carry out preliminary sorting and preparation before drying the raw material.
Furthermore, the elemental composition of the chaga raw material samples was determined by X-ray
spectral microanalysis based on comparative analysis using the modern analytical method of scan-
ning electron microscopy using a KYKY-EM80O0OOF STD FEG SEM microscope (China) under high vacuum
conditions. To assess the elemental composition of the samples, an energy-dispersive microanalysis
system (AZtec, Oxford Instruments) was used. Before analysis, the sample was coated with a thin con-
ductive layer of carbon (13 nm) using a Nano-Structured Coating Co vacuum sputtering system (Iran).
Thus, the goal of this work - morphometric analysis of various parts of fungal chaga raw material
with the assessment of the possibilities of its primary sorting depending on the purposes of further
use - was achieved, and the results of the study allowed us to propose aspects of differentiation of
chaga raw material during its primary sorting for further use in pharmaceuticals and the production
of biologically active additives.

KEYWORDS: Chaga raw material (Inonotus obliquus f. sterilis); Raw material differentiation; Biologi-
cal and pharmaceutical activity; Morphological analysis; Morphometric analysis; X-ray spectral analysis;
Pleurocetes

REFERENCES
1. Jaczewsky AA. Key-book to fungi. Fungi Perfecti. V. 1. 3. Campbell AH, Davidson RW. A Poria obliqua as the
Petrograd, 1913 (in Russ.). fruiting stage of the fungus causing the sterile conks on
birch. Mycologia. 1938;30:553-60.
2. Vanin SI. Forest phytopathology Lesbumizdat, Le- 4. Balandaykin ME, Zmitrovich IV. Review on Chaga

ningrad, 1934 (in Russ.). medicinal mushroom, Inonotus obliquus (higher basi-



PHARMACEUTICAL SCIENCES

diomycetes): realm of medicinal applications and ap-
proaches on estimating its resource potential. Interna-
tional Journal of Medicinal Mushrooms. 2015;17:95-104.
doi: 10.1615/IntJMedMushrooms.v17.i2.10.

5. Kahlos K, Lesnau A, Lange W, et al. Preliminary
tests of antiviral activity of two Inonotus obliquus strains.
Fitoterapia. 1996; 6: 344-7.

6. BabitskayaV, Bisko N, Mitropolskaya NI. Melanin
complex from medicinal mushroom Inonotus obliquus
(Pers.: Fr.) Pilat (Chaga) (Aphyllophoromycetidae). In-
ternational Journal of Medicinal Mushrooms. 2002;4:
139-45.

7. Paramonov SG, Zharikov MV, Perelygin VV, Zmitro-
vich IV. Growing agaricomycetes on small-diameter trunks
in postagrogenic landscapes of the Pskov region. Scien-
tific and agronomic journal. 2024. No. 2 (125). pp. 22-28.
doi: 1134/S001249662470128X (in Russ.).

8. Bondartsev AS. The Polyporaceae of the European
part of the USSR and Cauacasia. Publishing house of the
USSR Academy of Sciences, Moscow, Leningrad, 1953
(in Russ.).

9. Zmitrovich IV, Denisova NP, Balandaykin ME, Be-
lova NV, Bondartseva MA, Perevedentseva LG, Pere-
lygin VV, Yakovlev GP. Chaga and its bioactive complexes:
history and prospects. Pharmacy formulas. 2020; 2: 84-93.
doi: 10.17816/phf34803/2713-153X-2020-2-2-84-93 (in Russ.).

10. Kumar P, Bhadauria AS, Singh AK. et al. Betulinic acid
as apoptosis activator: molecular mechanisms, mathemati-
cal modeling and chemical modifications. Life Science. 2018;
209: 24-33. doi: 10.1016/].1fs.2018.07.056.

11. Moradali MF, Mostafavi H, Ghods S, et al. Immuno-
modulating and anticancer agents in the realm of macromy-
cetes fungi (macrofungi). International Immunopharmaco-
logy. 2007; 7: 701-24.

12. Rhee SJ, Cho SY, Kim KM, Cha DS, Park HJ. A compar-
ative study of analytical methods for alkali-soluble $-glucan
in medicinal mushroom, Chaga (Inonotus obliquus).
LWT-Food Science and Technology. 2008;41:545-9.
doi: 10.1016/j.lwt.2007.03.028.

13. Kim YR. Immunomodulatory activity of the water ex-

tract from medicinal mushroom Inonotus obliquus. Mycobio-
logy. 2005; 33 (3): 158-62. doi: 10.1016/j.1fs.2005.02.023.34.

INFORMATION ABOUT THE AUTHORS

14. Kim YO, Han SB, Lee HW, et al. Immuno-stimulating
effect of the endo-polysaccharide produced by submerged
culture of Inonotus obliquus. Life Sci. 2005;77(19):2438-56.
doi: 10.1016/ j.Ifs.2005.02.023.

15. Song Y, Hui J, Kou W, et al. Identification of Inono-
tus obliqguus and analysis of antioxidation and antitumor ac-
tivities of polysaccharides. Current Microbiology. 2008;57:
454-62. doi: 10.1007/500284-008-9233-6.

16. Won DP, Lee JS, Kwon DS, et al. Immunostimula-
ting activity by polysaccharides isolated from fruiting body
of Inonotus obliquus. Molecules. Cells. 2011;31(2):165-73.
doi: 10.1007/510059-011-0022-X.

17. Kahlos K, Schantz MV, Hiltunen R. 3 B-hydroxy-
lanosta-8, 24-dien21, a new triterpene from Inonotus
obliquus. Acta Pharmaceutica Fennica. 1984;92:197-8.

18. Kahlos K, Hiltunen R. Gas chromatographic mass
spectrometric study of some sterols and lupines from Ino-
notus obliquus. Acta Pharmaceutica Fennica. 1987; 96: 85-9.

19. Kahlos K, Hiltunen R. Gas chromatographic mass
spectrometric identification of some lanostanes from Inon-
otus obliquus. Acta Pharmaceutica Fennica. 1988;97:45-90.

20. Zheng WF, Liu T, Xiang XY, Gu Q. Sterol composition
in fieldgrown and cultured mycelia of Inonotus obliquus.
Yao Xue Xue Bao. 2007;42:750-6.

21. Nomura M, Takahashi T, Uesugi A, et al. Inotodiol,
a lanostane triterpenoid, from Inonotus obliquus inhibits
cell proliferation through caspase-3-dependent apoptosis.
Anticancer Research. 2008;28:2691-6.

22. Jiang JH, Dou Y, Feng YJ, Bondartseva MA, et al.
The antitumor activity and MDR reversal properties of con-
stituents from Inonotus obliquus. Mikologiya i fitopatologi-
ya. 2007;41:455-60.

23. Zhong XH, Kuang R, Lu SJ, et al. Progress of research
on Inonotus obliquus. China Journal of Integrative Medi-
cine. 2009;15:156-60. doi: 10.1007/511655-009-0156-2.

24.Chung MJ, Chung CK, Jeong Y, et al. Antican-
cer activity of subfractions containing pure compounds
of Chaga mushroom (Inonotus obliquus) extract in hu-
man cancer cells and in Balbc/c mice bearing Sarco-
ma-180 cells. Nutritional Research Pract. 2010;4:177-82.
doi: 10.4162/ nrp.2010.4.3.177.

Vladimir V. Perelygin — Doctor of Medical Sciences, Professor, Head of the Industrial Ecology Department, Saint Peters-

burg State Chemical and Pharmaceutical University; Editor-in-Chief, Publishing House Northwestern Institute of Biomedical
Problems and Environmental Protection, Saint Petersburg, Russia, vladimir.pereligin@pharminnotech.com

Igor A. Narkevich - D.Sc. in Pharmaceutical Sciences, Professor, Rector of Saint Petersburg State Chemical and Pharma-

ceutical University, Saint Petersburg, Russia, igor.narkevich@pharminnotech.com



INFORMATION ABOUT THE AUTHORS

Ivan V. Zmitrovich - D.Sc. in Biology, Leading Researcher, Laboratory of Systematics and Geography of the Fungji,
Komarov Botanical Institute RAS, St. Petersburg, Russia, iv_zmitrovich@mail.ru

Nikolay G. Vengerovich — Doctor of Medical Sciences, Associate Professor, Head of the Department of the State Research
and Testing Institute of Military Medicine of the Ministry of Defense of the Russian Federation; Professor of the Industrial
Ecology Department, Saint Petersburg State Chemical and Pharmaceutical University of the Ministry Health of the Russian
Federation, Saint Petersburg, Russia, nickolai.vengerovich@pharminnotech.com

The authors declare no conflicts of interests.

The article was submitted March 03, 2025; approved after reviewing March 20, 2025;
accepted for publication March 30, 2025.
The article can be used under the CC BY-NC-ND 4.0 license © Eco-Vector, 2025



MEIMKO-b10JIOr NYECKWE HAYKK

Mopmynbl apmaumn. 2025.T. 7,N2 1.C. 26-41
MEOUKO-BUOJIOTMYECKUE HAYKU

Hay4Hag ctatbs
YOK[616-006.446-08] :313.13
DOI: https://doi.org/10.17816/phf678337

CocTosiHMEe OHKONOrM4ecKoi NOMOLLLM NpuU
nmumpounaHbix neimkosax (C91) B Poccuu:
3NMAEMUONONMYECKUIA aHaNMU3 U OLUeHKa

BbI)KMBAeMOCTU (KIIMHUKO-NONYASALUOHHOE

uccanenoBaHue). Hactb I

B. M. Mepa6buwsunu?, C. A. Kynesa'-?2, A. M. bensie'-3, B. B. llepenbiruy*
'HaunmoHaNbHbIA MEAUUMHCKUN nccnenoBaTeNbCKMi LEHTP OHKonoruu um. H.H. MeTtpoBa MuHucrtepcrea
30paBooxpaHeHust Poccuimnckon Mepepaunmn, CaHkt-MNMeTepbypr, Poccus
2CaHkT-MeTepbyprckmii rocynapCTBEHHbIN NeanaTpuiecknii MeAUUMHCKUIA YyHUBepCcuUTeT MMHUCTEPCTBA
30paBooxpaHeHus Poccuinckon Mepepaunn, CaHkt-MNMeTepbypr, Poccus
3CeBepo-3ananHblili rocyfapCTBEHHbI MEAUUNHCKUIA YHUBEpcUTeT nM. .M. MeyHnkoBa MuHuctepcraa
3npaBooxpaHeHusa Poccuiickon @epepaumn, CankT-MNetepbypr, Poccus
“CaHkT-lMeTepbyprckmin rocyaapCcTBEHHbIN XMMUKO-(hapMaLeBTUYECKMA YHUBEPCUTET MMHUCTEPCTBA
34paBooxpaHeHnsa Poccuiickon @epepaumn, CankT-MNetepbypr, Poccus

ABTOp, OTBETCTBEHHbIV 3a Nnepenucky: BaxTaHr Muxainosuy Mepabuwsunmn, MVM@niioncologii.ru

AHHOTALIMA. AHanu3 3a6on1eBaeMoCTU IMM@PONAHLIMU NEMNKO3aMU B Pa3IMYHbIX perMoHax Mmpa rno3sons-
€T BbISIBUTb 3HaUYMMble TEHAEHUMUN U PA3NANYUS, YUTO MOXKET BbITb MOME3HbIM A1 JaNbHENLLUNX UCCNEef0BaHUN
M pa3paboTkm MeponpuaTUin N0 NpoduUIakTUKe U NeYyeHnto 3TUX 3abonesaHuii. B cootseTcTBmmn ¢ MexxayHa-
poaHomn knaccudukaumen 6onesHm (MKB-10) numpoungHble nerkosbl (J1/1) oTHocaTcs K pybpuke C91, ¢ noa-
pybpukamu 0, 1-9. OcHoBHas 0015 60/bHbIX B 3TOM py6pUKe NPUXOOUTCS Ha XPOHUYECKUI TMMPOLUTAPHbIN
nenkos (XJ1J1) - nogpy6bpuka C91.1 - okono 70% Bcex JIU1 n noapybpuky C91.0 — ocTtpbii nMM@O6NacTHbIN
nerikos (OJ1J1) — okono 25%. lumboungHbie nerkosbl — 3TO pak KPOBETBOPHOM cUCTeMbI. bonesHb popmupyeT-
€S B KOCTHOM MO3re, rae KNeTku KpoBm c6anaHCMpOBaHHO 0OHOBNAKOTCS, HO Npu c6oe dopMMpOBaHUS 34,0-
pOBbIX KNETOK 06pa3yeTcsi OrpOMHOE KOIMYECTBO He3pesibiX 6ebiX KNeTOK KPOBU, YTO BEAET K MasIOKPOBUIO.
Hespenblie nMMd0onenKosHble KNETKU YXOAAT B KPOBb U TIMMMATUUYECKYIO CUCTEMY, MOPaXKas BECb OPraHm3Mm,
nostomy OJ1JT n XJ1J1 Ha3bIBaOT CUCTEMHOM 310KaYe€CTBEHHOM 60e3Hblo. Llenb nccnenoBaHums - Usy4mtb 0CO-
6eHHOCTM pacnpocTpaHEHHOCTM JIJT cpeay pa3nnyHbiX BO3PACTHbIX FPYMN HAaCeNeHUS, XapaKTep Norogu4yHom
NeTanbHOCTM BOMbHbBIX U AMHAMUKY HABNHAAEMOM M OTHOCUTENIbHOW OLHOJNIETHEN U NATUNETHEN BblXKMBaeE-
MOCTK 60MbHbIX JI/1 C Y4ETOM nona 60/bHbIX, TMCTONOMMUYECKON CTPYKTYPbl U MeCTa XXUTenbcTea. NpoBenéH-
HOe uccnenoBaHue NOATBEPAUIO POCT 3aboneBaeMocTn HaceneHus Poccuu JIJ1 (C91) B aBCONOTHbBIX Yncnax
M «rpyObix» nokasaTenax Ha 6 n 5%, KoTopas BO3pocCsia B OCHOBHOM 3a CYET NpOoOo/IKakLerocs npouec-
Ca NocCTapeHus HaceneHus, pocT CTaHAapTU30BaHHOIO rnokasaTensa 3abonesaemoctn JI1 (C91) 3a 11 net no
cTpaHe coctaBun 0,69%. 3a 4 naTuneTHUX nepmoga HabnaeHUs YCTaHOBNEHO CYLLECTBEHHOE CHMXeHUue
nokasartensa netanbHoCcT 60bHbIX J1JT1 (C91) Ha nepBoM roay HabnwaeHus ¢ 21,4 0o 16,6% vnu Ha 22,43%, Ha
naToMm rogy HabnwgeHns 3a 3 nepuoaa Ha 19,61%.

KJIIOYEBBIE CJIOBA: numdouuTapHbir nenkos (C91); numdonernkos; ocTpbin U XPOHUYECKUI NUMDO-
6nacTHbIM Nenkos; MexayHapoaHas Knaccudukauma 6onesHen; NONynsUMOHHbLIM PaKOBbIM PerucTp;
3/10KayeCcTBEHHbIe HOBOOOpPA30BaHMA; NOrogMYHas NeTanbHOCTb; MMCTONOMMYECcKas CTPYKTypa; O4HONET-
HSS U NATUNETHSS BbIXKMBAEMOCTb 60OJIbHbIX

COKPALLEHUA:

MKB-10 - mexxayHapoaHasa knaccubukaunsa 6onesnen; JI/1 - numbounaHble nenkosbl; XJ1JT — XpoHUYECKnii
nuMmdounaHbii nekos; OJ11 — octpbivi AnMdobnacTHbI nerkos; C3M0 PO - CeBepo-3anagHblli denepanb-
HbI okpyr Poccurckon depepaunn; MAUP - MexaoyHapoaHOe areHTCTBO MO M3ydeHuto paka; b MPP -
6a3a gaHHbIX MonyasuLMOHHOro pakoBoro permctpa; MJ1 - norogMyHas netanbHOCTb.



BBELEHUE

CuctemMHble HOBOOHPa3oBaHUA AMMPATUYECKON U KPO-
BETBOPHOW TKaHW cTann pernctpuposatbca B CCCP u Poc-
CMM KaK 3/10Ka4yecTBeHHble HOBOODOpa3oBaHMA C 29 MIOAA
1963 roga. 3TOT UCTOPUHECKUIA MOMEHT CTa/Zl MOBOPOTHbIM
B MOHMMaHUM U KAacCPUKaLMM OHKO/I0rMYeCcKux 3abose-
BaHUI B CTpaHe, Korga [IpuMKasoM MUHUCTPa 34paBOOX-
paHeHna CCCP N2 348 6bl/10 yCTaHOB/IEHO, YTO C 1 AHBApA
1965 roga BO BCeX /1e4ebHO-NMPOPUAAKTUHECKUX Yupexae-
HUAX CTpaHbl ByaeT BBeAeHa B geiicTBMe MexayHapogHan
HOMeHK/1aTypa 1 k1accupukauma 60/s1e3Helt, M3BeCTHaA Kak
MKB-VIII (1965). B pamkax 3TOro [OKYMEHTa CUCTEMHbIE
HOBOOOpa3oBaHMA NMMdaTUHECKON U KPOBETBOPHOW TKaHM
BriepBble Obl/IM MPU3HaHbI KaK 3/10Ka4ecTBeHHble HOBOOOpa-
30BaHuA (3HO), 4TO NMO3BO/N/IO YCTAHOBUTL Bo/iee YeTkue
KpUTEpUM AMArHOCTUKMU U CTAaTUCTUKM MO 3TUM 33060/1eBaHu-
am[1, 2]

Ha npoTaxeHun gecatuneTuit nccaegosaHna B 06/1actu
OHKO/I0TMM MOATBEPKAAIOT, YTO TOYHbIE MPUYMHBI IMMEO-
mbl (C91) OCTAKOTCA HESACHBIMU, KaK U A1 MHOTMX APYrvX
3/10Ka4eCcTBeHHbIX HOBOOOpa3oBaHuii. Tem He meHee, y4e-
Hble BblABUIatOT rMNOTE3bl O TOM, YTO pasBuTUE IMMPOMbI
MOXeT ObITb CBA32HO C MHOXKeCTBOM (pakTopoB. K uncay no-
TEHLMA/IbHbIX MPUYUH OTHOCAT Heb/1aronpuUATHOE BO3/AeNCT-
BME OKPYXatoLel Cpeapl, BK/AHOHAA MOHU3UPYIOLLYIO pagu-
auMIo, a TaKXe PEeHTreHOBCKYHO Me/bBUMETPUIO, KoTopas
NpYMeHsa/aacb B MeAULMHCKOM NpakTUKe B NpoLL/IoM. Kpo-
Me TOro, Hac/1eACTBEHHAA MPeAPaCcnO/I0XEHHOCTb U Apyrue
reHeTnyeckune GpakTopbl MOryT OKa3blBaTb BAMAHME HA pas-
BUTUE 3a60/1eBaHMI KDOBETBOPHOM CUCTEMbI [3, 4].

M3yueHne 3Tnx GpakTOPOB MMEET BaXXHOE 3Ha4eHne a/4
NOHMMaHUA MaToreHesa AMMEPOMbI U, B KOHEYHOM MUTOre,
ANA pa3paboTku 3PPeKTUBHbIX MEeTOA0B MPOPUNAKTUKM
1 7Ie4eHnnA. BaxHOCTb paHHei AMarHOCTUKM U KOMI/IEKCHO-
ro noaxoga K /e4eHnto MMPoM rnogyepKkuBaeT Heobxo-
AUMOCTb Aa/bHENLLMX UCC/eA0BaHUi B 3TOW 06/41acTH, YTO
MO3BO/IMT HE TO/IbKO Y/yHLLUMTb Ka4e€CTBO KM3HU NaLMEHTOB,
HO M COKpaTUTbL 3ab0/1eBaeMoOCTb B MOMNyAAUMUAX, NoaBep-
YKEHHbIX BbICOKMM PUCKaM.

Lienb uccnredosaHus — M3y4nTb OCOHBEHHOCTM pacnpo-
cTpaHéHHocT /1/1 cpean pas/MuHbIX BO3PACTHbIX rpymn
Hace/leHun, XapaKTep MOroAM4YHOW /1eTa/lbHOCTU 6O/bHbIX
M AMHAMWKY Hab/ogaemMolt U OTHOCUTE/IbHOM OfHO/eT-
Hell U NATU/IETHEW BbIXKMBAEMOCTU 60/bHbIX /1/1 ¢ y4éTOM
nosa 60/bHbIX, TMCTO/NOMMYECKOM CTPYKTYPbl U MecCTa u-
Te/bCTBa.

MATEPUAJIbl U METOObI

MaTtepuasnom mnccregoBaHuAa ABAAIOTCA AaHHble Mex-
AYHApPOAHOro areHTCTBa Mo MccieaoBaHuto paka (MAUP),
cnpaBoyHmkn MHUOW um IM. A. TepueHa n HMUL, oHkonorum
um. H. H. MeTtpos.a, B/, MPP CankT-MeTepbypra u C3$0 PP.

O6paboTKa gaHHbIX OCYLLLeCTB/IA/IAC CTTOMOLLLbIO /INLLEH-
3MOHHbIX NporpamMm MS Excel 2013-2016 u STATISTICA 6.1.
[AnAa pacyeTa BbIXXMBAEMOCTU UCMO/Ib30BaHa MoAndULUpO-
BaHHaA nporpamma Eurocare, a Takxe mMarematuyeckue,
6ubnorpapuyeckme u CTaTUCTUIECKME MeTOAbI.

PE3YJIbTATbl U OBCYXOEHUA
3aboseBaemocTb /1/1 B Mupe

Ha paHroBom pacrnpeseneHum CTaHgapTU30BaHHble
nokasare/n 3a6oseBaemoctv aumpomamu (/171) (koa C91)

B HEKOTOPbIX PperMoHax Mupa npeAcTaB/eHbl Mo  AaH-
HbIM rnoc/iesAHen onyb/MkoBaHHOW MoHorpadum MAUP
«PaK Ha MATU KOHTUHEHTax», TOM 12. B ucciegoBaHue Takxke
BK/IOYEHbI Q MEPBUYHbLIX pernoHasbHbix peructpos (MPP)
13 Poccun, 13 KOTopbix 7 oTHOCATCA K CeBepo-3anagHo-
My degepanbHomy okpyry (C3®0), a 2 - K [TOBO/IKCKOMY
bepepanvHomy okpyry (Moso/mkckuit O). Kak nokasaHo
Ha (puc. 1, 2), B MpeaplgyLux Tomax moHorpadum MAUP
(cVIno X) 6bina npeacrasnera nHbopmauua To/1bKo no MPP
CaHkT-lMeTepbypra, TOrga Kak B 12 TOMe Npe/ACTaB/eHbl gaH-
Hble no Bcem Tepputopusam CLUA [5].

CpegHve ypOBHM CTaHAAPTU30BaHHbIX MOKasaTesieit 3a-
60s1eBaemoct /1/1 (C91) — (MMPOBOI CTaHAAPT) HAXOAWTCA
B npegenax 5—7% o000 CPEAN MYMKCKOFO Hace/€HUA U 3—4°/oo00
cpepau keHckoro. [Ana Tepputopuit Poccun u CankT-MeTtep-
Gypra BK/IOYEHbl CpeaHVe ToKasaTtenu 3abo/sieBaemocTu
3a 2015 U 2022 IT., ANA APYrMX TeppuUTOpUii Poccum nokasa-
Te/m 3a 2022 rog [6, 7] Mpu oueHKe pacnpoCcTpaHeHHOCTH
CUCTEMHBIX 3/10Ka4eCTBEHHbIX HOBOOOpa3oBaHuit iMMPaTu-
YeCKOoW M KpOBETBOPHOM CUCTEMbI BaXKHO Y4YUTbIBATb SKOHO-
MUYeckune GaKTopbl, B HaCHOCTH, BO3MOXHOCTU CTPaH U 3a-
TpaTbl HAa AMArHOCTUKY 3TUX 3abos1eBaHUit. ITO HArAAAHO
AEMOHCTpUPYeT paHroBoe pacrnpege/neHve 3aboseBaemo-
ctn 11 (C91) cpeau MyKCKOrO U EeHCKOro Hace/eHus, rae
repBble MeCcTa 3aHMMatOT CTPaHbl C Pa3BUTOM SKOHOMUKOW —
CLUA, ABcTpanua, flanna, KaHaga u Lseruyapua.

lMoBo3pacTHble nokasatenn 3aboneBaemoctTn AMMEO-
6/1acTHbIM n1eiiko3om (C91) B OTAe/IbHbIX CTpaHax Mupa
npeacTaB/eHbl Ha (PUC. 3, 4). AHa/M3 STUX AaHHbIX BbIAB/A-
eT obL1e 3aKOHOMEPHOCTM B pacnpocTpaHeHun 3abo/sesa-
HWA, @ UMEHHO: MOBbILLEHHY0 3360/1eBaeMOCTb B A€TCKOM
W CcTapluem Bo3pacTax.

3aboneBaemMocTb MMMPO6AACTHBIM Aeiiko3om (C91)
B Poccumn

ExxerogHo B Poccun peructpupyetca 6osee 5000
(5369-20221.) nepBuyHbIX Crydaes /1/1 (C91) [7]. B Tabauue
1 3TW 3aKOHOMEPHOCTM PacCMOTPEeHbl OTAE/bHO ANA MYX-
CKOrO M »eHCKoro Hacenenua Poccum n C3P0 PP B abeo-
JIFOTHBIX BE/IMYMHAX, «TPYObIX» U CTaHAAPTU30BAHHBIX MOKa-
3atesAxX. [pakTnyecku Besge (KpOMe CTaHAAPTU30BAHHbIX
noKasaTte/iell cpegu MYKCKOrO Hace/neHUAa) OTMeYeH pocT
Ko3pPuLMeHToB. OTAE/bHO NOKa3aHO HeraTMBHOE B/UAHKE
NaHAEMUU KOPOHABUPYCHOM MHBEKLMU, CHU3MBLLEE NOKa3a-
Te/IM Ha 20—-27% Cpeam }KeHCKoro Hacesnenma C3P0 PO. lMpo-
LeHT 60/1bHbIX /1/1 (C91) N0 Poccuu, He Mo/y4UBLLMX /1e4eHne
B Mepuo/ naHgemmu, 6/M30K K Be/MYMHE YAe/IbHOro Beca
4217 Bcex 60/1bHbIX 3HO no Poccuu (taba. 1.).

Ha puc. 5 1 6 ¢ Tabanuamu nokasaHo U3MEHEHUe Be/n-
YMH MOBO3pPACTHbIX nokasateneit /171 (C91) 3a 11 neT cpeam
MYXCKOIO M eHCKOro HacesneHua Poccun. OTmeveHo cy-
LLeCTBEHHOE CHMXKeHMe 3a60/1eBaeMOCTH CPesmu My CKOro
Hace/IeHNA CTapLUMX BO3PACTHbIX FPym.

PaccmoTpum paHrosoe pacnpegeneHve agMUHUCTpa-
TUBHbIX TEPPUTOPUI POCcuM MO ypOBHIO CTaHAApTM30BaH-
HbIX MOKasaresieit 3a6o/1eBaemocTu Hacesnenus /171 (C91) Ha
oba nosa, BK/AOYaA BCe aAMMHUCTPATUBHbIE TEPPUTOPUM
C390 PP (2022) (1abn. 2) [7].

MakcrMasibHbIV NoKasaTenb 3adpuKcupoBaH B Caxa/mH-
CKOM 06/1aCTU — 7,41%/0000- BONIEE 5,0°%5000 €LLLE HA 6 TEPPU-
TOopUAX, BKAovasa CaHKT-lMeTepbypr, npu cpegHem ypoBHe
no Poccumt 3,16%4000, B MOCKBE — 4,05%/0000. MUHUMa/IbHBIE
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Fig. 1. Cancer incidence in Five Continents. Males. V. XII IARC. 2013-2017 [5-7]
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Fig. 2. Cancer incidence in Five Continents. Females. V. XII IARC. 2013-2017 [5-7]
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Fig. 3 + table. Age-related rates of lymphocytic leukemia (C91) in some countries among the male population [5-7]
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Fig. 4 + table. Age-related rates of lymphocytic leukemia (C91) in some countries among the female population [5-7]



Morbidity of patients in Russia and the Northwestern Federal District of the Russian Federation [6-14]

3a6oseBaemoctb 60/1bHbIX /1/1 (C91) B Poccum u C390 PO [6-14]

Tabéa. 1.

Table 1.

Mpupoct/ Mpupoct/
2000 | 2005 | 2010 | 2015 | 2019 | 2020 | 2022 | 2023 Y6binb, Y6binb,
2000-2023,% | 2019-2020, %
Abcomothoe | 5055 | 5385 | 5469 | 5787 | 6456 | 5629 | 5369 | 6262 23,88 -12,81
TpyGeiii 3,48 | 3,79 | 3,86 | 3,96 | 4,40 | 3,85 | 3,66 | 4,28 22,99 -12,50
Poccusa nokasarenb
CraHpapTuso-
BaHHbI# 2,90 | 3,14 | 3,15 | 3,11 | 3,29 | 312 | 2,92 | 3,23 11,38 -5,17
nokasartenb
AGcontorroe - - 512 | 619 | 703 | 590 | 580 | 662 29,30 -16,07
yucno
TpyGeii - - | 381 | 447 | 503 | 422 | 418 | 477 25,20 -16,10
C3d0 nokasarenb
CraHpapTmso-
BaHHbIA - - 2,82 | 3,26 | 3,67 | 3,19 | 3,28 | 3,81 35,11 -13,08
nokasartenb
Mpupoct/ Mpupoct/
2000 | 2005 | 2010 | 2015 | 2019 | 2020 | 2022 | 2023 Y6bib, Y6bib,
2000-2023,% | 2019-2020, %
Asc::;z"“ 2687 | 2753 | 2913 | 3028 | 3400 | 3032 | 2893 | 3327 23,82 -10,82
TPy6bIvi 3,96 | 418 | 444 | 446 | 499 | 446 | 424 | 489 23,48 -10,62
Poccusa nokKasaTteib
CraHpapTuso-
BaHHbIi 376 | 394 | 413 | 3,89 | 414 | 387 | 3,64 | 4,05 7,71 -6,52
nokKasartenb
A6coniotHoe - - 246 | 313 | 334 | 322 | 300 | 346 40,65 -3,59
yuano
TpyGeIi - - 4,00 | 490 | 5,18 | 5,00 | 4,72 | 545 36,25 -3,47
C3d0 nokasaresnb
CraHpapTuso-
BaHHbI# - - 366 | 421 | 430 | 4,14 | 3,89 | 4,99 36,34 -3,72
nokKasartenb

Mpupoct/ Mpupoct/
2000 | 2005 | 2010 | 2015 | 2019 | 2020 | 2022 | 2023 Y6binb, Y6binb,
2000-2022,% | 2019-2020, %
AG‘::;’:“ 2368 | 2632 | 2556 | 2759 | 3056 | 2597 | 2476 | 2935 23,94 -15,02
TPy 3,07 | 346 | 3,35 | 351 | 3,88 | 3,30 | 3,16 | 3,75 22,15 -14,95
Poccusa nokKasaTtesb
CraHpapTuso-
BaHHbIi 2,35 | 2,67 | 2,48 | 2,56 | 2,65 | 2,58 | 2,36 | 2,61 11,06 -2,64
nokKasartenb
AGconioHoe - - 266 | 306 | 369 | 268 | 280 | 316 18,80 -27,37
yucno
TpyGeiii - - | 365 | 410 | 490 | 356 | 3,73 | 4,21 15,34 -27,35
C3d0 rnokasartesb
CraHpapTuso-
BaHHbIi - - 2,26 | 2,63 | 324 | 2,59 | 2,88 | 2,80 23,90 -20,06
nokKasartenb
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Puc. 5 ¢ Tabiuuei. AMHaAMMKA M3MEHEHUS MOBO3PACTHBIX MOKasaTe/el 3a60/1€BaeMOCTM MYKCKOro Hacesnewus /I/1 (C91) B Poccumn

3a nepu1og, € 2000 no 2023 rr.[7, 9]

Fig. 5 + table. Dynamics of changes in age-related morbidity rates of the male population. Russia. 2000-2023 [7, 9]
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Puc. 6 c Tab/mueit. fiIMHaM1Ka U3MEHeHUs NOBO3PaCTHbIX NOKasaTe/el 3a60/1eBaeMoCTH KeHCKoro Hacenenus /1/1(C91) B Poccum 3a nepurog,

€2000 1o 2023rT. [7, 9]

Fig. 6 + table. Dynamics of changes in age-related morbidity rates of the female population. Russia. 2000-2023 [7, 9]

NoKasaTe/M MeHee 2,0°%000 YHTEHbl Ha 11 TeppuUTOpUAX,
B MaragaHckol 0641acti U YyKOTCKOM a. 0. He 3apuKcu-
pOBaHO HW OA4HOro c/yvaa 3abonesanua /11 B 2022 roay
(tabn. 2).

MoroauyHasa neTaNbHOCTb

MoroguyHas netanbHocTs (M1/1), UCYUCAEHHAS Ha OCHOBE
6a3bl 4aHHbIX PaKOBOrO PErMCTPa, — 3TO HAAEMKHbIM MOKa3a-
Te/lb OUEHKU 3PPEKTUBHOCTU AeATE/IbHOCTU OHKO/IOrMYe-
CKOM cay»bbl. MeTog0/10rMA €8 pacdéTa MU3/10KeHa Hamu
B cepuu ny6avKaumii [15, 16].

Ana pacuérta MN/1 mbl oTobpann n3 6asbl AaHHbIX PP
C3D0 PP 11842 cayyas /11 (C91), 06beAMHEHHBIX MO 5 /1eT
B YeTblpe KOropTbl. 3a 4 0TOOpaHHbIX NEpUOAA 1eTa/lbHOCTb
60/1bHbIX HA MepBOM rogdy Hab/aeHUA CHU3MAACh C 21,4
A0 16,6% wAn Ha 22,43%, N1eTaNbHOCTb 6O0/IbHBIX Ha MATOM
roay Hab/togeHuA 3a Tpu nepuoga HabtogeHus CHU3uAach
€ 10,2 A0 8,2% unn Ha 19,61%, Ha AecATOM rogy Hab/aoaeHnA
(3a 2 neproga) ¢ 7,6 A0 7,3% WAK Ha 4,0%. XapaKTep U3MeHe-
HUA MOBO3PACTHbIX MOKa3aTe/iel /1eTa/ibHOCTU Ha KaXAoM
rogy HabatogeHua ana 60/bHbIX /171 (C91) KAACCUMYeCKui,



PaHroBsoe pacnpege/neHue 3a6o. 10CTU

Tabn. 2.

¢oneiiko (C91) no HekoTopbIM cy6bekTam PP, 2023 rog. O6a nosa [7]

Rank distribution of the incidence in some regions of the RF, 2023. M+F [7]

Table 2.

PaHr Cy6bekT Poccuiickoi depepaumm AGC::g;Hoe n:'r:;:!z:b CTaHﬁzz;g:$:;:Hhm
1 CaxanuHcKasa o6nacrtb 39 8,5 7,41
2 BbpsiHckas o6nacTb 95 8,28 5,57
3 Pecny6nuka Kapenus 38 7,22 5,49
4 Pecny6nuka Komu 41 5,66 5,3
5 Amypckasa o6nactb 46 6,1 5,13
6 Tomckasa o6nactb 82 7,82 5,06
7 r. CankT-MeTepbypr 345 6,16 5,01

15 CBepanoBcKaa o6nactb 238 5,63 4,05
16 r.Mocksa 764 5,82 4,05
17 HoBocubupckas obnactb 134 4.8 3,96
18 KpacHopapckui Kpain 314 5,39 3,89
19 CEBEPO-3ANALHbIN ®O 662 4,77 3,81
34 MypmMaHckas o6nactb 36 5,48 3,31
37 Camapckas obnactb 152 4,85 3,25
38 Poccus 6262 4,28 3,23
39 ApxaHrenbckas o6n.(6/a.0) 32 3,34 3,23
51 Bonoroackasa o6nactb 46 4,09 2,91
54 KanuHuHrpaackasa o6nactb 41 3,96 2,8
55 MckoBcKaga o6nactb 21 3,59 2,76
77 JNeHuHrpapckas obnactb 44 2,17 2,02
78 Pecny6nuka Aabires 19 3,8 2,02
79 YnbaHoBCKaAa obnactb 39 3,31 2,01
80 KemepoBckas o6nactb 63 2,46 1,95
81 Pecny6nuka Kpbim 32 1,67 1,94
82 PoctoBckas o6nactb 91 2,18 1,93
83 Pecny6nuka OarectaH 53 1,65 1,84
84 3a6aiikanbCKuit Kpan 24 2,42 1,83
85 BopoHeckasa obnactb 58 2,55 1,58
86 Tynbckas obnactb 33 2,24 1,53
87 Hosropoackas o6nactb 16 2,79 1,5
88 SiImano-HeHeukwii a. o. 9 1,75 1,38
89 KamuaTckuii Kpai 5 1,73 0,96
90 Pecny6nuka Antaii 1 0,47 0,86
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MoroauyHas neTanbHOCTb 60/1bHbIX /1/1 (C91) B C3PO PP (B4 MPP C3P0 PP). O6a nosa o3
Table 3.
Year-by-year mortality. NWFD RF. DB PCR NWFD RF. M+F
Nepuon 2000-2004 2005-2009 2010-2014 2015-2019
HaGnoAeHUs AGC. uncno Nerane- AGc. uncno Nerane- AGC. uncno Nerane- AGcC. uncno Nerane-
HOCTb HOCTb HOCTb HOCTb
1 2411 21,4 2882 20,5 2957 16,8 3592 16,6
2 1860 14,3 2236 10,1 2394 8,7 2643 9,3
3 1582 10,1 2001 9,9 2174 7,2 1970 11,6
4 1421 10,2 1798 8,1 1974 8,2
5 1263 10,2 1645 79 1690 8,2
6 1127 8,7 1509 8,7
7 1019 8,2 1365 9,3
8 926 7,6 1233 8,6
9 844 8,8 1103 71
10 762 7,6 935 7,3
11 700 5,4
12 658 4,0
13 620 39
14 574 7,6
15 471 6,3

C KaXXabIM MOC/eAyOWMM FOAOM BE/MYMHA /I€TA/IbHOCTH
YMEHbLUIAeTCA, HO MePUOAUYECKH PEruCTPUPYOTCA HebO/Ib-
Lwme eé Bcrecku (Taba. 3).

BbikuBaemocTtb

MoKkasaTe/b BbIXKMBaeMoCTH 60/bHbIX 3HO Beaywuit
K oLleHKe 3P PEeKTUBHOCTH MPOTUBOPAKOBbLIX MEPONPUATUM,
Ha roCMUTaZbHOM W MOMY/IALMOHHOM YPOBHE UCHUC/IEHUM
Mo MeXAyHapoAHbIM CTaHAapTam [17-24]. PacueTbl mnoka-
3aTe/niell OAHO/ETHEN U NATUIETHEN KYMYAATUBHOMN Hab/to-
flaeMOM M OTHOCUTE/IbHOWM BbIMBAaeMOCTU OTHOCUTE/IbHO
60/1bHbIX /1/1 HA MONY/ALMOHHOM YPOBHE OCYLL,eCTB/ACTCA
B Poccum Bnepsble.

B Tabauue 4 npescTaBaeHa AMHAMMKa 3TUX MOKasaTe-
/1ei1 33 A/ MTe/IbHbIN Neprog Hab/togeHnA OTHOCUTE/IbHO /1/1
Ha 06a rnosa 1 OTAE/IbHO A/A MYXCKOrO U KEHCKOro Hace-
NeHuA. Bo Bcex C/1lyyasx ycTaHOB/I€HA MO/I0XKUTEe/IbHaA An-
HaMMKa BCeX BUAOB NOKasaTe/1el, XapaKTepU3YIOLLMXCA ee
OTHOCWTE/IbHO BbICOKUM ypOBHEM. TaK Kak Mbl OCYyLLeCTB-
/IAiemM pacyeT BbIXKMBaemMoCTu 60/1bHbIX 3HO no Bcem Tpex-
3HauHbIM py6pukam MKB-10 (o B/, MPP C3PO P®), To MO-
HO OLeHUTb PaHroBOE MeCTO OAHO/IeTHEW BbIXKMBAEMOCTU
cpeau 89 s10KaAM3aLmMit HoBoobpa3oBaHuii. B 2015-2019 ro-
4ax /171 no 3TomMy KpUTeputo 3aHumasn 15-e mecto (81,5%)
¢ 6/M3KMMM NO YPOBHIO OAHO/IETHEN BbIXKMBAEMOCTH 60/1b-
Hbix 3HO Bu0o4KOBOW Kenesbl (C37-81,7%), UMMYHOMpPO-
nndepatuBHbiX H60s1e3Hei (C88-81,8%). CBbllwe 90% oaHO-
NeTHAA Hab/logaemasn BbIXKMBAeMOCTb UcumcieHa aAna 3HO
LWMTOBUAHON Kenesbl (C73-95,8%), KOXM 6e3 MenaHOMbl
(C44-95,2%), MO/IOYHOIA Ke/e3bl, CPeAU MYKCKOIO Hacene-
HuA (C50-92,2%) n 3HO rsasa (C69-91,5%).

Ha puc. 7 npeacTaB/eH xapakTep U3MEHEHWI Be/IMYMH
0/AHO/NeTHEN Hab/togaeMON BbIXKMBAEMOCTU A/A KaxaoM
5/1eTHel rpynnbl 60/bHBIX 32 2 nepuoga Hab/ogeHuA
(2000-2009 ¥ 2010-2019), Y4MUTbIBAA OTHOCUTE/ILHO BbICO-
KWe YPOBHU OZHO/IETHEN BbIXXMBAEMOCTU 60/bHbIX, /1/1 13-

MEHeHMA HeBe/MKWU. YeTKO MpOoC/exnBaeTca yBe/nyeHue
pucKa rubesm 60/bHBIX C yBe/MYeHNeM BO3pacTa 60/1bHbIX
0COBEHHO Ccpeau gonroxuteseit (90 net u craplue). 3aech
e npeacTaB/eHa CTO/OMKOBaA AuarpaMma M3MeHeHuA
3a 2 nepuoga Hab/oAEHNA YMCAA YYTEHHbIX 60/1bHbIX /1/1
B (3P0 PP.

B/, no3BO/AET UCHNC/IUTL XapakTepucTuky 3HO ¢ y4e-
TOM 4eTBepToro 3Haka MKB-10, yunTbiBadA, 4To Hawa B/
MPP desepanbHOro okpyra oxBaTbiBaeT OKO/0 14 M/IH Ha-
cenenua (6o/blue, Yem HaceneHue Benopyccum, /latBum
1 DCTOHWMM BMECTe B3ATbIX).

B cootBetctBUMM ¢ MKB-10 /I/1 oTHOCATCA K pybpuKe
C91 — mmbounaHbIl neiiko3 (Mmdoneitkos) ¢ noapybpu-
KaMu, rge OCHOBHAsA YacTb 60/1bHbIX MPUXOAUTCA HA MOAPY-
6puKy C91.0 — OCTpPbIN MMMPOBAACTHBIN N1eiiKo3 (21,0-27,2%)
1 C91.1— XpoHMUecKkuit iMMb0o61acTHbIN 1eiiko3 (71,0-66,7%)
(tabn. 1) Ha ocTanbHble MoApYEpHKM MPULLNOCH HE3HAYU-
Te/IbHOE Ko/mn4ecTBO 3abo1eBaHuit. BaxkHO OTMeTUTD CyLue-
CTBEHHOE CHUXeHWe 101 60/1bHbIX No pybpuke C91.9 — /1/1
HeYTOYHEHHbIN, Yell OTHOCUTE/IbHO HeBO/IbLLION YA e/IbHbIN
BEC CHM3W/CA € 5,8%(2000-2009 rT.) 40 1,4% (2020-2022 IT.).
Hu ogHoro cayyas He yyteHo no pybpukam C-91.2 — nogo-
CTPbIA IMMPOLMTAPHBIN /1€11KO3, 1 TO/IbKO 5 C/1y4aeB 3a BecCb
nepvog HabmogeHnA C-91.8 — 3penbili B-K1eToYHbIN 1eliKo3
Tuna bepkuta.

B Tab/uue 5 nokasaHbl gUHAMUKA MOPPO/IOrniecKon
CTPYKTYPbl U OAHO/IETHEN BbIXKMBAEMOCTU 60/bHbIX /1/1
B C390 PO.

YTo KacaeTcA OAHO/IETHEN BbIXKMBAEMOCTH, TO Haubo-
/lee BbICOKUIA ee YpOBeHb B 2020-2022 T UCHUC/IEH ANA PY-
6pukKn C91.4 — BO/IOCATOK/IETOYHbIN /1€MKO3 — 94,5% U A/1A
py6pukn C91.1 — xpoHuyeckuii /1/1. fina octporo /171 — py6pu-
ka C91.0 ee Be/MUMHA cocTaBwuia — 76,8%. /1/1 HeyTO4HEH-
HbI — pybpuka C91.9 MMe/sla HaUMEHbLLYIO BE/IMHUHY OfHO-
/leTHel BbI)KMBAEMOCTH, XOTA ee A0/1A B obLel CTPyKType
3ab6os1eBaemocTtu /1/1 ymeHblumMaach ¢ 5,8 40 1,4%.



Tabn. 4.
[AnHamunKa Hab/1104aemoii BbIXKMBaEMOCTH 60/1bHBIX MMdoeiikosom (C91) B C3PO PP (B, MPP C3$0 PP)
Table 4.
Dynamic of observed survival. NWFD RF (DB PCR NWFD RF)

lop, ycT. AnarHosa 2000-2004 2005-2009 2010-2014 2015-2019
A6c. uncno 3aboneBLIUX 2225 2643 2645 3223
MepuaHa 4,4 ropa
1 77,3 77,9 81,3 81,5
2 65,5 69,4 73,5 72,8
Nepuoa 3 58,5 62,2 67,6 63,7
HabnwaeHusa
4 52,2 57,0 61,7
5 46,4 52,1 56,4
lop, ycT. AnarHosa 2000-2004 2005-2009 2010-2014 2015-2019
A6c. unano 3a6onesLmx 1096 1362 1359 1661
MeauaHa 3,7 ropa 4,9 roga
1 76,3 77,8 80,7 81,6
2 62,6 67,9 72,8 72,6
Nepuoa 3 54,4 60,1 658 63,0
HabnoaeHus
4 48,5 54,2 58,9
5 41,5 49,3 52,6
lop, ycT. AnarHosa 2000-2004 2005-2009 2010-2014 2015-2019
AGcC. uncno 3a6oneBLIUX 1129 1281 1286 1562
MepuaHa
1 78,4 78,0 81,9 81,3
2 68,3 71,0 74,3 73,0
Nepuoa 3 62,4 64,3 69,5 64,4
HabnioaeHus
4 55,8 60,0 64,8
5 51,2 55,2 60,6
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Puc. 7. iuHaMmmnKa abCoO/IOTHBIX YMCEN YUTEHHBIX 60/1bHBIX C3PO PP (cTON6MKOBaAA Auarpamma) U OAHO/IETHAS BbIXKMBAEMOCTb 60/IbHbIX
(nvHeitHbiid rpadmk). (B4 MPP C390 PO)

Fig. 7. The dynamics of the absolute numbers of registered patients in the NWFD (bar chart) and the one-year survival rate of patients
(linear graph). (DB PCR NWFD RF)

CoBpeMmMeHHble BO3MOKHOCTU AUAarHOCTUKHU HegocTaTo4yHO nosaraTbCA TO/ILKO Ha MOPGO/Ornio,
nmmdoneiikosa (C91) LUMTOXUMMIO U UMMYHOPEHOTUMN, MOCKO/IbKY HEKOoTOopble

C/IOXHOCTb CUCTEMbl KDOBETBOPEHMA OTpakaeTcA B cy-  COCTOAHUSA, Tpebytolme crneyuduyeckoro neveHuns, moryt
L,eCTBOBaHUM LIMPOKOrO CMeKTpa pas/uuHblX Ofyxoseit  ObiTb MAEHTUPULMPOBaHbI TO/NbKO Ha OCHOBE LIUTOreHeTHYe-
C MHOTOYMC/AEHHBIMM BapuaHTamu. [0A60p ONTUMaAbHOM  CKOFO MCC/1eq0BaHNA (XPOMOCOMHbIe abeppaLmmn) um gaske
NPOrpammbl /Ie4eHUsA reMaTo/IorMYeCcKol OMyxo/u 3aBUCUT  60/1ee HyBCTBUTE/IbHbIX MO/IEKY/IAPHbBIX METOA0B, TaKMX KaK
OT TOYHOW AMArHOCTMKM 3360/1€BaHNA. dnyopecueHTHan rubpuausauua in situ (FISH), nonmmepasHas
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Tabn. 5.
[AMHamMKa MOpP(O/IOrMYECKOii CTPYKTYPbl M OAHO/ETHEN Hab/1l0gaemoit BbIKMBaeMOCTH 60/1bHbIX Mmdoeiikosom C91 B (B MPP
C300 PO)
Table 5.
Dynamic of morphological structure and one-year observed survival. (DB PCR NWFD RF)
2000-2009 2010-2019 2020-2022 2000-2022
Kop no - - -
Hosonorus / Nosology 1-neTHas 1-netHan 1-netHaa
MKB-10 AGC. % BbhKMBae- ABC. % BbIXMBae- ABC. % BbhKMBae- AGC.
4ymcno ymucno yucno 4yncno
MOCTb MOCTb MOCTb
JiuMbOonaHbIN Nenkos a1 4868 100 79,1 5868 100 814 1620 100 80,4 12356
OCTPbIA IMMPOGAACTHbI/ €910 1020 21,0 631 1453 248 738 441 272 768 2914
NerKos
Xporuueckun 911 3460 710 824 4066 69,3 849 1080 667 832 8606
NMM@OLUMTAPHbIN Neiko3
Momoctpeint 912 0 00 0 00 0 00 0
NMMOLMTAPHBIN NeKO3
MIpoAUMpOLMTApHbIlA 913 5 01 5 03 2 01 2
Neinkos
Bonocatoknetourbi C91.4 85 17 847 164 28 87,7 48 30 94,5 297
Neinkos
TKNIBTOUHbIA NEIKO3 915 4 01 33 06 677 14 09 51
B3POC/bIX
Apyro#t yTouHEHHbI co17 9 02 17 03 8 05 34
JIMMMOUIHbIV NENKO3
3p?nb|14 B-KneTouHbI 918 1 00 1 00 3 02 5
nerkos Tuna bepkuta
JWMbONAHbI Neko3 919 284 58 68,3 19 20 511 2 14 425

HEYTOYHEHHbIV

uenHaa peakuua (MUP) nan AHK-cekBeHupoBaHue creum-
dUrYeCcKnX reHos.

OfHako v 3TOro Mopoi HeAoCTaToyHOo. Ha momoub
MOKET MPUXOAUTb AAXKe K/JAMHUYECKOE OMNUCAHWE KapTUHBbI
3a60/1eBanHuA. [asbHelillee BbIACHEHWE MO/IEKY/NAPHbIX
MEXaHW3MOB, /IeXallMX B OCHOBE reMaTo/I0rM4eckux 3/10-
KavyecTBeHHbIX HOBOODOPA30BaHWM, WM MPUMEHEHWe HOBbIX
TEXHO/IOTUM, TaKMX Kak TexHosoruna anddepeHumanbHOro
oTobpaskeHua mukpounnos (KAHK) nan mukpoPHK aHanus,
€o34acT HeobXoAMMOCTb B MepecmMoTpe /AMHaMUHeCKoM
KAaccuduKayum B 6amnxkaniem byayem.

BbiBOAbI

Pe3y/bTaTbl UCC/Ie40BaHUA NOATBEPKAAIOT YBE/UUEHUE
3abos1eBaemocTv mMMpobaacTHbIM seiiko3om (C91) B Poc-
cuu: abCoOTHOE YUC/IO CAyvaeB U «rpybble» rokasaTe/m
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ABSTRACT. Analysis of lymphoid leukemia incidence in various regions of the world allows for the iden-
tification of significant trends and differences, which can be useful for further research and the deve-
lopment of measures for the prevention and treatment of these diseases. According to the International
Classification of Diseases (ICD-10), lymphoid leukemias (LL) are classified under category C91, with sub-
categories 0, 1-9. Chronic lymphocytic leukemia (CLL) - subcategory C91.1 - accounts for the majority
of patients in this category, representing approximately 70% of all LL cases, while acute lymphoblastic
leukemia (ALL) - subcategory C91.0 - accounts for approximately 25%. Lymphoid leukemias are cancers
of the hematopoietic system. The disease develops in the bone marrow, where blood cells are normally
renewed in a balanced manner, but when the formation of healthy cells is disrupted, a vast number of
immature white blood cells are produced, leading to anemia. Immature lympholeukemic cells enter the
bloodstream and lymphatic system, affecting the entire body. Therefore, ALL and CLL are considered
systemic malignant diseases. The aim of the study is to investigate the characteristics of LL prevalence
among different age groups of the population, the nature of annual mortality rates, and the dynamics
of observed and relative one-year and five-year survival rates of LL patients, considering the patients’
sex, histological structure, and place of residence. The conducted study confirmed an increase in the
incidence of LL (C91) in the Russian population in absolute numbers and “crude” rates by 6% and 5%,
respectively, which mainly increased due to the ongoing aging process of the population. The growth
of the standardized incidence rate of LL (C91) over 11 years in the country amounted to 0.69%. Over four
five-year observation periods, a significant decrease in the mortality rate of LL (C91) patients in the first
year of observation from 21.4% to 16.6%, or 22.43%, and in the fifth year of observation over three periods
by 19.61% was established.

KEYWORDS: lymphocytic leukemia (C91); lymphoid leukemia; acute and chronic lymphoblastic leukemia;
international classification of diseases (ICD-10); population-based cancer registry; malignant neoplasms;
annual mortality; histological structure; One-year and five-year patient survival
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AHHOTAUMUA. JaHHas paboTa npeacrasnsieT cob0r BTOPYH 4YaCTb MCCef0BaHUS, MOCBSLWEHHOIO nly4ye-
HUIO Nenko3os B Poccmun. B pokyce — pacnpoCcTpaHeHHOCTb, ANMHAMUKA MTMCTOJIOMMYECKOM CTPYKTYPbl U MO-
rogu4vHasl netanbHOCTb MuenompHoro (C92), MoHouuTapHoro (C93) u gpyrux nerko3os (C94-95), a Takxke
OLLEeHKa BbIXXMBAaEeMOCTU NALUMEHTOB. AHaNM3 NOATBEPAUST OTHOCUTENBHO HU3KYHO PacnpoCTPaHEHHOCTb 3TUX
3a6oneBaHuM 1 OrpaHUYEHHbIV NPOrpecc B yay4dleHUW pe3ynbTaToB IeyeHns 3a nocieaHme ABa gecatune-
T1S. BaXKHbIM acrnekToM SBASETCS UCNOb30BaHMeE AaHHbIX MONYASUMOHHOro pakosoro peructpa (MPP) C3d0O
P®, copepkawero nHdopmaumo o 6onee yem 1,6 MaH HabnogeHWn, Bkatovasa 28,7 TbiC. C/ly4aeB Neiiko-
30B, YTO NO3BOJISIET NPEOA0SIETb OrpaHNYEHUS, CBSI3aHHble C NpeobnagaHnemM 3apybexkHbiX U KITMHUYECKUX
OAHHbIX B POCCUMCKOW Hay4yHOM nutepaType. B nononHeHue K 3TOMy, NpeacTaBieHbl pe3ybraTbl aHaim3a
BbXKMBAEMOCTU 60/1bHbIX TMMPO6NACTHBIM Nenko3om (C91), npoBeaeHHOro € yueToM BO3pacTa, Nona u pe-
rMOHa NPOXMBaAHUA (MPOLOIKEHME NEPBOM YaCTu uccnenoBaHus). Llenb nccnenpoBaHus - 3yvmtb pacnpo-
CTpaHEHHOCTbL B Poccuun cpeau Hacenenusa mueno (C92), MoHoumtapHoro (C93) u apyrux neriko3os (C94-95),
OMNHAMUKY AeTaNlbHOM MMCTONOMMYECKOM CTPYKTYPbl U NOFOANYHYHO NeTaNbHOCTb. ICUNCAUTL BbIXKMBAEMOCTb
6onbHbIX. NpoBenéHHOe nccnenoBaHWe C aHaIM30M pPacnpoOCTPaHEHHOCTU MUENOUAHbBIX U MOHOUMTAPHbIX
NeiKo30B NoATBEPAMIO PEAKOCTb BOSHUKHOBEHUS AaHHOM NATONOMMM, CKDOMHbIE YCMexXy B NeYeHUn naum-
€HTOB. 3a nocnegHue ABa AecaTUNeTUs NeTanbHOCTb 60/IbHbIX MPAKTUYECKN HE U3MEHMNACh.

KJTIOYEBbIE C/IOBA: MKB-10; 3n10KayeCcTBEHHOE HOBOOOpa3oBaHuMe; Neliko3bl; MUENOenKo3; MoHoUUTap-

HbI NeiKo3bl; 3a60/1€BaEMOCTb; IETaNbHOCTb 6O/IbHbIX; MOroAUYHAs NeTaslbHOCTb; 6a3a AaHHbIX Monynauu-
OHHOr0 PakOBOro PermcTpa; MexayHapoaHOe areHTCTBO MO M3YYEHUIO paKa; pak Ha MAaTM KOHTUHEHTaxX

COKPALLEHUA:

3HO - 3nokavectBeHHOe HOBOO6pa3oBaHue; B NPP - 6a3a AaHHbIX [TONyNSUMOHHOIrO PaKoBOro perncTpa;
C3dO0 PO - Ceepo-3anagHbiii denepanbHblii okpyr Poccuinckon depepaunm; MKB-10 — mexxayHapoaHas
knaccubukaums 6onesHen; MAUP — MexxayHapoaHoOe areHTCTBO Mo M3yyeHuto paka; OMJ1 - ocTpbin Mue-
NOWUAHbBIN NEeNKO3.




BBEOEHUE

Neitko3sbl (C91-95 no MKB-10) — 310 60/blIas rpynna
3/10Ka4eCTBeHHbIX HOBOOOpPa30BaHW1 KPOBETBOPHOM Cu-
CTeMbl, MoApasAeNAoWancA Ha OCTpble U XPOHUYecKue
bopmbl, a TakKe Ha MMPOUAHbIE U MUEOUAHbIE TUMbI [1].
B 4acTHOCTM, OCTpbI MuenonaHbii neiko3 (OMA) npeg-
cTaBnAeT coboi reTeporeHHyto rpynny 3abosieBaHui,
XapaKTepU3yIOLWNXCA  HapyweHueM auddepeHLMpOBKM
M Hepery/nmpyemow npoavdepaumein K1eTOK MUeNOUAHOM
/MHUM remono3s3a. OueHKa pacnpoCTPaHeHHOCTH /1IeKO30B
1 BbIXXKMBAeMOCTU H60/1bHbIX B POccum 3aTpyaHeHa ns-3a oco-
6eHHOCTel rocyaapCcTBEHHOM CTaTUCTUKM 3ab0/1eBaemMoCTH
paKoM, KOTopas npeacTaB/AeT OTAe/IbHble PYOPUKM eMKO-
308 (C91.0; C91.1-9; €92.0; €92.1; C92.4; C93.0; C94.0,2,4,5;
C95.0) 6e3 CBOAHbIX AaHHbIX, @ TaKXKe U3-3a Npeob/aagaHna
3apybeXKHbIX U K/AMHUHECKUX AaHHbIX B 60/1bLUMHCTBE Ny6/u-
Kalwit. B cBA3M € 3TUM, B HacTOALLEM UCC/1€40BaHNUMN UCTIO/b-
3yH0TCA AaHHble Nony/ALMOHHOro pakosoro peructpa (MPP)
C3P0 PP, koTOpbIl 32 60/1€€ Yem 30 1eT cobpan O6LLMPHbIN
maTepuan (6osee 1,6 MaH HabaoAeHuid no Bcem 3HO, B TOM
uncse 28,7 Thic. Cryvaes n1eliko30B). Mpegblaywas paboTa
Obl/1a NOCBALLEHA aHa/IM3y 3aKOHOMEPHOCTEN pacnpocTpa-
HEHHOCTU U BbIKMBAEMOCTH Mpu immboeiikose (C91).

Lenb uccnedosdHus — U3y4nTb PacnpoCTPaHEHHOCTb
B Poccun cpeau Hacenerua mueno (C92), MOHOLUTApHOrO
(C93) u apyrux seiko3os (C94-95), AMHAMUKY AETa/IbHOM
rMCTO/IOMMYECKON CTPYKTYPbl U MOrOAUYHYIO /1€Ta/IbHOCTb.
M CUnCIUTD BbIXKMBAEMOCTb 60/1bHbIX.

MATEPWAJIbl U METOLDbI

MaTtepuasiom ABWAUCL CTAaTUCTUYECKME COOPHUKM
MHWOWU um. M. A. TepueHa, <HMWL» oHkonormm um. H. H. lMeT-
poBa u 6asa ganHbix (BA) MPP C3PO PP. Ncnonb3oBaHbl
CTaHAAPTHbIE METO/bl OHKO/IOMMHYECKOW CTaTUCTUKKU U MO-
AMPULMPOBaHHaA nporpamMmma pacyéta BbIKMBAEMOCTM
Eurocare.

O6paboTKagaHHbIX OCYLLLeCTB/IAAACh C TOMOLLIbIO /INLLEH-
3MOHHbIX Nporpamm MS Excel 2013-2016 u STATISTICA 6.1.
AnA pacyeTa BbIXXMBAEMOCTU UCMO/b30BaHa MoAUPULMPO-
BaHHaA nporpamma Eurocare, a Take maTemaTuyeckue,
b6ubanorpadpuyeckme u cTaTUCTUIECKME METOAbI.

PE3YNbTATblI U OBCYXLAEHUA

Pe3y/ibTaTbl NPOBEAEHHOrO UCC/1€A40BaHMUA NOATBEPAM-
/1, YTO MUWE/NIONAHbIE U MOHOLMTAPHbIE /IeMKO3bl BCTpeYa-
10TCA OTHOCMTE/IbHO PeAKO, a NPOrpecc B UX /I@4EHUN He-
3HauuTe/IeH (/1eTaNbHOCTb 33 NOC/IeAHNE A4BA AECATUICTUA
MPaKTUYECKU He U3MEHWAAck). AHA/U3 AAHHDBIX, NMPesCcTaB-
neHHbix MAUP (no pybpukam €92-94 MKB-10, ¢ ucktoye-
Huem C95, COCTaBAAWEN 0KON0 4% — (pUc. 1, 2), cBUAe-
Te/IbCTBYET O BbICOKUX CTaHAAPTM30BaHHbIX MOKasaTe/nAax
3abonesaemoctu B CLA, ABcTpaann u Bennkobputanuu.
MHTepecHO, 4YTO Cpeau XEHCKOro Hace/NeHusa aunaupyet
MypmaHckas o6aactb (puc. 1, 2). CleayeT OTMETUTDb, YTO
B XII Tom moHorpadum MAUP «Pak Ha NATU KOHTUHEHTax»
BK/ItOMEHbI AaHHbIe N0 9 TeppuTOpUAM Poccun, npenmylie-
cTBeHHO 13 C3P0 PP (7) u Moso/mkckoro ®O (2) [2-4].

PacnpocTpaHeHHOCTb Mmue/ioneliko3os B Poccun
YuutbiBad, 4TO OduLMa/IbHbIe CTAaTUCTUYECKME AaHHble

npeAcTaB/ieHbl B PasHbIX COOTHOLLEHMAX pybpuk MKB-10

C92-95, nonpobyem onpese/MTb UCTUHHOE YNUC/I0 BO/IbHBIX

no oTae/bHbIM eé pybpuKam. [laHHble no /Mmdonenko-
3am (C91) 0606LLeHbl HAMU B MEPBOM YaCTU HaLLero ucc/e-
A,0BaHUA.

Muesoneiikos (€92)

o Muenonerkosy ceegeHuA B cnpaBoYHMKax MHUOU
um. M. A. TepueHa npegctasieHbl no pybpukam €92.0,1
W 4 — 3TO OCHOBHbIE IPyMMbl, HO He Npe/ACTaB/1eHbl PYOPUKK
C92.5,7,9. Ha ocHOBaHMU co3aaHHOM Hamu B/ TPP C3P0 PO
BbIAB/IEHO, 4TO MO HeY4TEHHbIM pybprkam MKB-10 — C92.7 -
Apyrue muenoneikossl, pybpuke C92.5 — oCTpbIit MUeso-
MOHOLMTAPHBIN /1eiko3 1 pybpuke C92.9 — MUENOUAHDIN
/1eiK03 HeYTOYHEHHbIN, npeacTasAloT B C3P0 PO aonon-
HUTe/IbHO elle 22,4% 60/bHbIX. MOXHO yTBepAaTb, YTO
B LLe/10M Mo Poccuu B 2023 rogy y4TeHo He 3651 60/bHbIX,
a He MeHee 4700. Ba*XHO OTMeTUTb, 4TO gaHHble no C3PO
P® kak npaBuio no ctpyktype 3HO coBnagatoT ¢ Poccui-
ckumMK [ 3, 4].

Yncno 60/1bHBIX MUEN0/1IeAKO30M U BE/IMYMHbI CTaHAap-
TM30BaHHbIX MOKasaTesel 3abo/seBaemMoOCTH npeacTaB/ie-
Hbl B Tab/MLe 1, B KOTOPOM OCHOBHble pybpukn MKB-10 no
Poccuun 0606wweHbl (Tosbko pybpuku C92.0,1,4). PeasbHo
BCe MOKasaTe/M 3HauuTe/bHO 6o/ble (MpubAn3nUTEeNbHO
Ha 22,4%).

Be3 y4éTa 37Ol 4,0/1M 60/bHBIX MUenoaenko3om B Poc-
CUM MaKCMMa/lIbHble YPOBHM CTaHAAPTUM30BaHHbIX NMOKasaTe-
Neit npeacTaBaneT MepmMckuit Kpai > 4,0%o000, 3aTEM UAYT
Kuposckas, OpeHbyprckas o61actu u pecnybanka Kapeava
(taban.1).

OueHka AMHaMUKKM MOBO3PACTHbIX NMOKa3aTeseil 3abose-
BaeMOCTU Hace/ieHnit PoccMmn Muesnon1eiiko3amu no OCHOB-
HbIM TMNam 3HO BO3MOMKHa TO/IbKO 3a Noc/1eAHune 4Ba roga.
PaHee rocygapctBeHHas OT4ETHOCTb Oblia mpeacTaB/ieHa
ApyrMMmn Kogamm MKB-10. Ho gaxe 3a oauH rog no 60/b-
LUIMHCTBY BO3PacCTHbIX FPYnn BbiAB/EHO €€ BO3pacTaHue
(Puc. 3 cTabn.).

CneumdurKa NOroAMHHOM NeTanbHOCTU OO/BbHBIX MUe-
/10/1eMK03aMU NMpeACcTaB/eHa Ha PUCYHKeE 4. YunTbiBaA pea-
KOCTb fiB/IeHWA, 0TOOPaHO 3 KOropTbl 60/bHBLIX MO 5 /1eT Ha-
6A0aeHuA. [MTeIbHbIN nepuog HabatoaeHuA 15 1 10 /eT,
npesoCcTaBu/1 BO3MOXHOCTb MPOC/1eAnTb Xapaktep 6oses-
HU, U3Y4UTb 0COOEHHOCTU M3MEHEHNA BE/IM4MH MOrO4UHHOM
/1eTa/ZIbHOCTM BO BpeMeHW. B kaaccnmyeckom Buge noroamny-
HasA /1eTa/IbHOCTb 60/1bHbIX 3HO xapakTepusyeTca TeMm, Y4TO
13 0TOOPaHHOM rpynmbl NaLMeHTOB HaMBbICLLIMI YPOBEHb /1e-
Ta/bHOCTU PUKCUMPYETCA B NEPBbIN rog OKasaHUA fe4ebHoM
romMoLuu. B Halem c/yqae 60/1bHble MUeno/1eliko30M, 3abo-
/leBLUKE B 2000-2004 rogax (1628 HabatogeHwit) nornbaau
B MepBblii rog Hab/togeHna B 39,0% C/1yHaeBs, U3 BbIKUBLLMX
979 Ye/I0OBEK Ha BTOPOM roAy nornbasno yxe 16,1%, Ha Tpe-
TbeM — 11,5%. OA4HaKO, Mbl BUAMUM BCM/I€CK /1eTa/IbHOCTM Ha
8 ropy. Bo BTOpol 1 TpeTbeli KoropTe 3TOT BCN/IeCK Habto-
Aanca B 6os1ee paHHME U MO34HKWE Nepuobl, XOTA YPOBEHb
/1eTa/ZIbHOCTM Ha NepBOM rogy Hab/oaeHnA 0CTaBasiCA Bbl-
COKUM.

[MHaMWKa CTPYKTYpbl MWeso/1eliko3a Mo 4eTBEPTOMY
3HaKy MKB-10 B 0CHOBHOM COXpaHW/1a XapakTep pacrpege-
/leHuA rpynnbl 60/1bHbIX (Tab/. 2).

AVHamrKa MOPPO/NOrn4eCcKor CTPYKTYpbl MUenosei-
ko30B B C3PO PP He BbIABUA CYyLLECTBEHHbIX M3MeEHe-
Huit (Taba. 3). K 2022 rogy OAHO/NETHAA BbIXKMBAEMOCTb
60/1bHbIX OCTPbIM MUE/0OUAHBIM /I€MKO30M A0CTUr1a 33%,
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CIIIA: Gemoe HaceleHHE

CIIA

Hopasa 3enanmnsa

Agctpamms, Hoeertit FOxHeI YVamsc/ACT
CIIIA: TeMHOKOXHE
BemukoGpuraHus, AHTIHA
Hcnannsa, AsToHoMHas CTpaHa backoB
Poccus (MypMaHCK)

Opanmus, [Tyary-IlapanTa
I'epmanmnst, HuwoxHAast CaKCOHHA
Snonnsa

Kanama, KBebek

Hramsa., BeHenmusa

JlaHuA

Typumust, H3mup

Hopeernsa

W3panns

Poccus (Bomorozckast 061acTh)
Benapyccusa

IITBenua

HUpranns

Poccus (Opendypr)

Poccus (Camapa)

Poccus (Kapemns)

OHHIHIHA

JlatBus

Bbpazumusa, beny-OpH30HTH
[TBetimapus, Kenesa

Kwurail, censckue paiioHEI ropoznalllanxaii
Poccns (Pecmry6muka Kowi)

Nupust, MymGan

Poccus (ApXaHTrelnkeK)

Tannann, baHTKOK

Nuust, TaMimTHaz

Poccus (IIckoB)

Mapoxkko, Kacabnanka

3umGa6Be, bynapaiio: AQpHKaHCKHIL. .
Poccus (KanuHuHATpam)

Amxup, Tuzn-Yiy

Puc. 1. CTaHAApTU30BaHHbIE MOKasaTe/M 3a60/1€BaeMOCTH MY}KCKOrO Hace/IeHUst HEKOTOPbIX CTPaH Mupa /eiiko3amm (€92-94) [2]
Fig. 1. Standard rates of cancer incidence in Five Continents. Males[2]
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Poccus (MypMaHCK) 5.0
CIIIA: Genoe HaceleHHE 3.8
CIIIA 3.8

CIIIA: TeMHOKOKHe

Ascrpamms, Hoserit FOxHbI Va1ec/ACT
Poccus (Camapa)

BennKoOpUTaHHA, AHITIHA

3.6
3.6
34
3.2

T'epmanms, Hiokesasa CakcoHHS 3.2
Typuws, 3mup 3.1
IITBeiinapus. JKenepa 3.1
Hosas 3emanaus 3.1
Kanana, KeGex 3.1
Janus 3.0

Hcnanus, AsToHoMHas CTpaHa backos
Hopserus

25
2.8

Opanuus, Ilyary-llapanTa 2.8
IIBemis 2,7
3panns 2,7
Poccus (Opendypr) 2,6
SInonus 2.6

Htamnsa Benenns
Hpnangms

2,5
2.4

Benapyccus 2.4
Poccus (Bomoroackas o01acTe) 23
Poccus (Kapemns) 2,2
OHHITHIUSA 2.2
JIaTBHA 1.9

Poccus (Pecrrydmuka Komm)

Poccus (ApXaHrebeK)

Kuraii, cenbckue paiioHsl ropoaa lllanxaii
Bpazuwmus, bery-OpH3oHTH

Nupmst, MymGan

1.8
1.8
1.8
1.8
17

3umbatBe, bynaBaiio: AQpPHKAHCKHII. . 1,2
Taumanzn, baarkox 1.2
Mapoxkko, KacaGnanka 1.2
Poccus (KanmuauHrpam) 1.1
HMumms, TaMHTHAR L1
Amxup, Ti3n-VY3y 11
Poccus (IIckoB) 1.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Puc. 2. CTaHgapTU30BaHHbIE NOKasaTe/m 3a60/1€BaeMOCTH }KEHCKOro Hace/IeHUs HEKOTOPbIX CTPaH MuUpa /eiiko3amu (€92-94) [2]
Fig. 2. Standard rates of cancer incidence in Five Continents. Females [2]



MEIMKO-b10JIOr NYECKWE HAYKK

Taba. 1.

PaHroBoe pacnpege/ieHue (CTaHAapTM30BaHHbIE MOKasaTe/n) 3a6o/1eBaeMocTn 60/1bHbIX HEKOTOPbIX TeppUTOPUIA Poccum B 2023 rogy
mMuenoneiikosamu (€92.0,1,4). 06a nosa [3]

Table 1.

Rank distribution of morbidity by individual regions of the Russian Federation in 2023, standard indicators. Myeloid Leukemia
(€92.0,1,4). M+F [3]

Pamr Pecny6nuka, kpai, A6conoTHoe «lpy6bIii» CraHAapTU30BaHHbIA
obnactb ynaio nokasartesb nokasartesb

- Poccua 3651 2,5 1,68
1 MepmcKkuit Kpai 154 6,16 4,09
2 Kuposckas o6nactb 47 4,14 3,11
3 OpeH6yprckas o6nactb 85 4,63 2,98
4 HeHeukwii a. o. 1 2,39 2,88
5 Pecny6nuka Kapenusa 25 4,75 2,75
6 Pecny6nuka Aabires 20 4 2,69
7 HoBocubupckasa obnactb 98 3,51 2,63
8 Tamb6oBCcKas o6nactb 38 3,95 2,50
9 MypmMaHckas obnactb 21 3,19 2,47
16 r. CaHkT-MeTep6ypr 199 3,55 2,27
18 HoBropoackas o6nactb 23 4,01 2,21
28 Camapckasa o6nactb 104 3,32 1,96
- CEBEPO-3ANAOHbIN ®O 385 2,78 1,84
35 KanuHuHrpaackaa o6nactb 25 2,42 1,82
36 Bonoroackas o6nactb 25 2,22 1,71
42 Pecny6nuka TatapctaH 101 2,51 1,59
44 Pecny6nuka Komu 17 2,35 1,56
48 r. MockBa 307 2,34 1,46
- LEHTPAJIbHbIA ©O 897 2,23 1,38
56 MNckoBckaa o6nacTb 12 2,05 1,37
59 ApxaHrenbckas 06,.(6/a.0) 17 1,77 1,28
62 MockoBckaga o6nactb 146 1,69 1,24
79 JNleHuHrpaackas oénacrb 20 0,98 0,75

C XpOHMYEeCKUM — 85,8%, MO OCTa/IbHbIM rpynnam 66110 mMu-
HWMa/lbHOE YMC/10 HabAoAeHWI. B CBA3M C 3TUM pe3y/bTaThl
ANA HUX C/1ledyeT UHTePrpeTUPOBaTh C OCTOPOXKHOCTBIO.

B Tabauue 4 npeacTaB/eHa AMHAMMKA OAHONETHEN Bbl-
KMBAEMOCTU Mo BceMm seikozam (C91-95). 3a Tpu nepuoga
HabAAeHUA C 2000-2009 MO 2020—2022 oAbl obLiee Y110
HabAAEHUI COCTaBU/IO 23344 60/bHbIX. OCHOBHAA YacTb

npuLwaack Ha mmboungHbii neiikos (C91) — 12356 Habaoge-
HUI WU 52,9%, Ha BTOPOM MeCTe MUe/IomAHbIN neiiko3 (C92) —
9247 HabatogeHuit v 39,6%. Ha 3Tu ABe rpynrbl npUxoAnTCA
92,5% BCeX C/ly4aeB /IeMKO30B. MOHOLMTAPHbIN /1eiko3 (C93)
W Apyrue NeiKo3bl BCTPeYa/IMCb 3HAUYUTE/IbHO pesKe.

YTo KacaeTcA OAHO/IETHEN BbIXKMBAEMOCTH, TO Haubo-
/lee BbICOKMIA YPOBEHb MPULLENCA Ha IMMPOUAHDBIN NelKO3,
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Puc. 3¢ TaGnuqeﬁ. AMHBMMKB NoBO3pPaCTHbIX nokasarte/ieit 3a60/1€BaemMoCTH Hace/sieHUA Poccumn Muenoneinkosamm no BO3pacTHbIM rpyn-

nam - o6a nosa. (€92.0,1,4) [3, 4]
Fig. 3 with table. Dynamic of age rates of morbidity. Russia. Myeloleukemia. M+F (€92.0,1,4) [3, 4]
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Fig. 4. Year-by-year lethality. NWFD RF (DB PCR NWFD RF)
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Tabn. 2.
/AiIMHaMMKa CTPYKTYpbI M1e/noeiikosa (€92) 60/bHbix C3P0 PP (BA MPP C3¢0 PP). O6a nosa
Table 2.
Dynamic of myeloleukemia structure. NWFD RF (DB PCR NWFD RF). M+F
Kog, no 2000-2009 2010-2019 2020-2022
Hosonorus 10
MKB- A6c. unano % A6c. unano | % A6c. uncno %
MuenoupHbii neiikos c92 3672 100 4341 100 1234 100
OcTpelit MUenoUAHbIF 0 1143 31,1 1970 454 614 49,6
neiikos
Xpouuteckuit Muenoua- 1 1568 42,7 1214 28,0 275 22,3
HbIW NNIEUKOo3
ﬂO.EI.OCprIM MUeNonaHbIN 2 53 1.4 19 0.4 s 0.6
nevikos
MuenounHasa capkoma 3 9 0,2 13 0,3 2 0,2
OcTpblii npoMuenoumTap- 4 83 23 155 36 60 4.9
HbI NeKOo3 . ’ ’ ’
OCTpblii MMENOMOHOLM- 5 109 30 116 2.7 29 2.4
TapHbI Neikos : ’ ’ ’
Apyro#t MUENOUAHLIA 7 272 7.4 714 16,4 223 18,1
neiikos
MuenouaHbIi nefikos 9 435 11,8 140 3,2 23 1,9
HEYTOYHEHHbIN . ’ ’ B
Tabn. 3.
Mopdoonornyeckas cTpykTypa muenoserikosa (€92) 8 C3P0 PP (B, MPP C390 PP)
Table 3.
Morphological structure of myeloleukemia. NWFD RF (DB PCR NWFD RF)
2000-2009 2010-2019 2020-2022 2000-2022
Hosonorusa
A6c. uncno % A6c¢. uncno | % AG6c. uncno | % A6c. uncno
MuenounHbIi neiikos 3672 100 4341 100 1234 100 9247
OcTpbIii MUenonaHbIl 9861/3 865 23,6 1752 40,4 457 37,0 3074
neiikos
Xpouuteckuit Muenoua- 9863/3 1211 33,0 999 23,0 203 16,5 2413
HbIU NNIeUKOo3
OcTplit npoMuenouuTap- 9866/3 81 2,2 139 3,2 46 3,7 266
HbIi NeiKo3
XpoHUuecKuit Muenomo- 9868/3 27 0,7 206 47 27 2,2 260
HOLMTapHbIit NeiKo3
OcTpeiit MUenomoHoLM- 9867/3 100 2,7 101 2,3 24 1,9 225
TapHbIU JIEUKO3
Anevikemu4eckuit Mueno- 9864/3 6 0,2 56 1,3 1 0,1 63
UOHbIN NEUKO3
WUTtoro no rpynne 2290 62,4 3253 74,9 758 61,4 6301
Tabn. 4.
Bce rpynmbl 71€/1K030B. [IMHaM1Ka a6CO/IIOTHBIX YUCEN U OAHO/IETHSAA BbIXKMBAEMOCTb 60/1bHbIX C3P0 PP (B/ MPP C3$0 PY).
O6a nosa
Table 4.
All groups of leukemia. Dynamic of absolute rates and 1-year survival of patients. NWFD RF (DB NWFD RF). M+F
2000-2009 2010-2019 2020-2022
H Koa no B B B
o3on0orus MKE-10 A6c. bKMBAEMOCTb A6c. bKMBAEMOCTb A6c. bKMBAEMOCTb
uucno 1-neTHas uucno 1-neTHas uucno 1-neTHas
NumdonaHbiit neitkos c91 4868 77,6 5868 81,4 1620 80,4
MuenoupHbIi neinkos c92 3672 62,9 4341 59,2 1234 53,3
MoHouuTapHbIN NeinKos C93 110 49,8 166 48,1 69 44 .4
Apyroii neikos yrouHeHHoro c94 140 73,9 346 79,3 50 68,7
KNneTo4yHoro tuna ’ ’ s
flefikos HeyTouHeHHoro €95 375 28,1 364 32,2 121 18,8
K/1IeTOYHOro tuna
Bce neiikosbl C91-95 9165 69,3 11085 70,4 3094 65,6




Tabn. 5.
European Leukemia Net (ELN) mo/neKy/fipHO-reHeTuYeckas kaaccudurkaums OM/ (2017 1.)
Table 5.
European Leukemia Net (ELN) molecular genetic classification of AML (2017)

Kateropum pucka MoneKynsipHo-reHeTU4eCcK1e XapakrepucTmku

BnaronpuaTHbI NPOrHo3 1(8;21)(q22;q22.1); RUNX1-RUNX1T1

inv(16)(p13.1q22) or t(16;16)(p13.1; q22); CBFB-MYH11

MyTtaunu NPM1 6e3 FLT3-ITD unu c FLT3-ITD 1 HU3KOM annenbHoOi HarpysKkom™*
BuannenbHas mytauua CEBPA

MpoMeXyTOUHbIi NPOrHo3 MyTtaumnu NPM1 u FLT3-ITD c BbICOKO# annesnbHOM HarpysKoii**

Aunknii Tun reHa NPM1 6e3 FLT3-ITD unu ¢ FLT3-ITD ¢ HU3KO#M annenbHOi HarpysKoi (mpu oTcyTCcTBUMN
UMTOreHeTMYEeCKMX Kputepmues He6naronpmMsaTHOro NporHosa)

t(9;11)(p21.3; q23.3); MLLT3-KMT2Ad

LiuToreHeTM4yeCcKMe aHOMaIMK1, KOTOpble He OTHOCATCS K KaTeropun 61aronpusaTHOro NporHosa unm

Heﬁnaronpuﬂ'ruoro nporHosa

He6naronpuaTtHbIi
NporHos

t(6;9)(p23; q34.1); DEK-NUP214
t(v;11q23.3); nepectpoiiku KMT2A
t(9;22)(q34.1; q11.2); BCR-ABL1

-5 ordel(5q); -7; -17/abn(17p)
KomnnekcHbIn KapuoTun
MOHOCOMHBIN KapuoTun

MyTtaumnm RUNX1***
MyTtaumnm ASXL1***
MyTtauuu TP53

inv(3)(q21.3926.2) unm t(3;3)(q21.3; q26.2); GATA2, MECOM(EVI1)

Aunknii Tun reda NPM1 u FLT3-ITD ¢ BbICOKO# annenbHoOi Harpy3Kkom**

* Huskaa annenbHas Harpyska (0,5); ** Bbicokas annenbHas Harpyska (0,5); *** Ecin ykasaHHble MyTauuu o6Hapy>XMBaloT y NaLMeHToB
¢ 61aronpuUATHLIMU LLUTOFEHETMYECKMMU aHOMaJIMSIMU, TO UX OGHapy>KeHue He UMeeT 3Ha4YUMOCTM.

npesbicuB 80% (80,4% — 2020-2022 rT.). O4HONETHARA BbIKU-
BAaeMOCTb MUE/IOUAHBIM /IEMKO30M K 2020-2023 rogy CcocTa-
BuAa no py6puke C94 (/1eiko3 yTouHeHHoro tmna) — 68,7%,
C92 (MCTUHHO MWeNouAHbIN Nelko3) — 53,3%, C93 (MOHO-
LMTApHbIN N1eiK03) — 44,4%, C95 (/1I€MIKO3 HEYTOUYHEHHBIN) —
18,8%. M0 OCTa/bHbIM Tpynnam /eMKO30B Mbl He BbIABWU/M
CYLLLeCTBEHHOTO Y/yHlIEeHUA OAHO/ETHEN BbIKMBAEMOCTH
cpeam 60/bHbIX B C390 PO.

CoBpeMeHHble BO3MOXHOCTU ANArHOCTUKM
U /Ie4eHUA MUE/10/1eMKO30B

Ha Bcex 3aTanax gMarHOCTMKM 1 /Ie4eHUA clegyeT aHa/in-
31poBaTb GAKTOPbI, CBA3aAHHbIE C 3a60/1€BaHMEM, U NPeaUK-
TOPbI, B/AVAIOLLME Ha pe3y/IbTaTbl Tepanuu. 3To obycoBe-
HO TeM, 4TO /1eMK03-aCCoLUMPOBaHHbIe GaKTOPbI MPOrHO3a
No3BO/IAOT OLEHUTb 06BEM OMyX0/1€BOM MacChl, YyBCTBU-
Te/IbHOCTb B/1ACTHBIX KNETOK K LIMTOCTAaTUYECKMM npenapa-
TaMm, CKOPOCTb 3/IMMUHALIUN /IeIKEMUYECKUX KNETOK 1 06b-
€M MWHUMa/IBHOW OCTaTO4HOM 60/1€3HM [5, 6].

OaHUM U3 BaXHeNLINX GAaKTOPOB NPOrHo3a, ConpaAXeH-
HbiXx ¢ OM/1, ABNAETCA KapUOTUM /IeMKeMUYECKMUX K/IETOK.
UccnepoBaHme KapruoTuna He0obxoAMMO NPoOBOAUTL B 06A-
3aTe/IbHOM MOpAAKe BCEM MauueHTam C nogo3peHrem Ha
OM/1. JaHHble LMTOreHeTU4eCKOoro cc/1e4,0BaHnsA NO3BO/A-
10T Bepuduunposatb OM/1 B cydanx, KOrga npuHLMNUA/bL-
HbIM AB/IAETCA HE KO/IMYECTBO B6/1aCTHbIX KAETOK (MeHbLue
uan 60/blie 20%), a OBHApYKeHWe XapaKTepHbIX XPOMO-
COMHbIX abeppauuit [7, 8].

[ToMMMO 3TOro, Ha OCHOBaHWM M3YYE€HWA KapuoTumna
npeacTaB/AeTCA BO3MOXHbIM CTPaTUULMPOBATL NauueH-
ToB OM/I Ha 3 OCHOBHbIe rpynmbl: 6/1aronpuATHOro, Npome-
KYTOYHOrO 1 Heb/1aronpUATHOrO NPOrHO3a, KOTopble OTpa-
»etbl B (Tab.5) [7, 9]

Moapasgenenune naumeHtoB OM/1 Ha 3T rpynnbl Lese-
Cco0bpa3sHO C TOYKM 3peHuA BbibOpa TaKTUKKU MOCTPEMMUC-

CMOHHOI Tepanuu: UCMO/ab30BaHMe TPaHCM/IAHTaLMK an/o-
FeHHbIX CTBO/IOBbIX Fr€MOMO3TUYECKUX KAeTOK (anno-TrCK).
B nocnesgHee Bpema pAg pOCCUIACKMX U aMEPUKAHCKUX 3K-
CNepToB MauueHTam C Heb/1aronpuUATHBIMKU aHOMaUAMM
KapuoTuna BoobLLe He peKOMEHAYIOT CTaHAAPTHYH XMMUO-
Tepanuio BC/1eACTBME ee HU3KOM 3P PeKTMBHOCTH, a npesa-
ratoT MHble HU3KOA03HbIE U TapreTHble BO3/AeNCTBUA C nep-
BOro Kypca uHaykumu [10-12].

CnegyeT OTMETUTb, YTO Y MO/I0BUHDBI NaumeHTos ¢ OM/1
onpeaenAeTcA HOPMa/IbHbIA  KapuOTUN  /IeMKeMUYECKUX
K/€TOK. DTO MOXeT C/YXMTb OCHOBaHMEM B pAge C/1y4aes
AnA nposegeHus FISH-nccaegoBanma nan MoneKynapHo-re-
HeTUYeCKUX UCC/1eA,0BaHNI C Lie/Ibl0 MOUCKA OTAEe/IbHBIX XU-
MEPHbIX FEHOB W/I1 MO/I0OMOK Kap1oTuna, acCoLMUPOBAHHbIX
C OMpeAeNeHHbIM KAMHUKO-TeMaTO/I0rMHeCKUM GEeHOTUNOM
OM/1 u nporHo3om [9]. BmecTe ¢ Tem, HeO6XOAUMBIM ABAA-
€TCA U NOUCK Y nauneHTos ¢ OM/I ¢ HOpMa/ibHbIM KapuoTH-
NMOM MyTaLMi OTAE/bHBIX F€HOB C YCTaHOB/IEHHbIM MPOrHO-
CTUHECKMM NMOTEHLMA/IOM.

/ledeHne OM/1 rpynmnbl BbICOKOFO pUCKa peluaunsa
OCHOBaHO Ha MHTEHCMBHOM MOAMXMMMOTEpanuu, KoTopas
AO/MKHa ObITb gonosHeHa TFCK oT HLA-reHoMaeHTUYHOro
POACTBEHHOrO W/AU a/bTEPHATUBHOIrO (HEPOACTBEHHOrO,
ran/nougeHTUYHOro) goHopa [10, 11, 13]. B MmexgyHapogaHoW
NpaKkTUKe OCHOBHbIMM NPOTOKO/1amMK Tepanun OM/1 ABAAIOT-
cA AML-BFM-90 u AML-BFM-98 HemeLKoi rpynnbl Berlin—
Frankfurt-Munster (BFM) 4 amepuKaHCKMe MPOTOKO/IbI
rpynn CCG 1 POG. B Poccumn npumeHAOTCA aganTupoBaH-
Hble NPOTOKO/bl HemeLKoM rpynnbl BFM. B pasHbIX KAWHK-
Kax Tepanuio NpoBoAAT Mo pasHbiM Bepcuam AML-BFM-90
n AML-BFM-98 npotokosna BFM; pAaa KAMHUK npugepxu-
BaeTcA npoTtokosna OM/IMM-2006, KOTOpbI NpoOBOAWUTCA
B pamMKax KOOMNepupoBaHHOrO WcciegoBaHna MocKBa—
MwuHck. B 2018 r. Begywmmm cneuymaamctamm HMUL, AFOU
uM. AmuTpua PorayeBa MuH3gpasa Poccun 6b11 paspaboTaH
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M BHegpeH B ydpexgeuus  Poccum  mpOTOKOA
OM/I-MRD-2018. B Kax4OM nNpoTOKO/e MnpeaycMOTpeHa
CTpaTMdMKaLUA NALMEHTOB Ha rPYMMbl PUCKa. YUUTbIBAA TOT
$aKT, YTO B HacToALee BpemA nporHo3 npu OM/1 onpege-
NAETCA, r/1IaBHbIM 06pa3soMm, MHULMA/IbHBIMU FeHeTUYEeCKUMM
XapaKTepUCTUKAMM IEUKEMUYECKMX K/IETOK, B OCHOBY CTpa-
TUdMKaLUM Ha rpynnbl pucka B npoTokone OM/I-MP/, 2018
Nler/iM U3MEHEHMA KapuoTuMa U /1eMK03-aCCoLMMPOBaHHble
reHeTU4eCcKMe M3MEeHEeHUA OMNyX0/1eBOro K/1oHa [14].

Taknm 06pasom, COBpeMEeHHble BO3MOXHOCTU Amar-
HOCTUKM M /1e4eHnA 60/bHbIX MUE/N0/NeKO30M MO3BO/AIOT
YBE/NMYUTb MOKA3aTe/IN BbIXKMBAEMOCTH 40 60%. ITn pe3y/ib-
TaTbl AOCTUIHYTbI 6/1arog4apA BHEAPEHUIO PUCK-ONTUMU3U-
POBaHHOW BbICOKOA03HON XMMMOTEPaNnun, TPaHCM/IaHTaLmUm
reMOnO3TUHECKMX CTBO/IOBbIX K/N€TOK U CONMPOBOAMTE/IbHOM
Tepanuu. BcaeacTere BbICOKOM TOKCMHHOCTY Tepanum ga/ib-
HeWilasa MHTeHCMPUKALMA XMMMOTepanuu Hellenecoobpas-
Ha. [TepcnekTusbl e4eHna OM/1 cBA3aHbI C Bblge/1eHNeM 04~
HOPOAHOM reHeTuyeckoi nonyaumumn OM/1, onpegenennem
reHeTMYeCKOM MMLUEHM C MUCMO/b30BaHMEM CEeKBeHMPOBa-
HMA HOBOrO MOKO/IEHMUA U UCMO/1b30BaHMEM HOBOMO apCeHa-
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ABSTRACT. This work represents the second part of a study dedicated to investigating leukemias in
Russia. The focus is on the prevalence, dynamics of histological structure, and annual mortality of my-
eloid (C92), monocytic (C93), and other leukemias (C94-95), as well as the assessment of patient survival.
The analysis confirmed the relatively low prevalence of these diseases and the limited progress in im-
proving treatment outcomes over the past two decades. An important aspect is the use of data from the
Population-Based Cancer Registry (PBCR) of the Northwestern Federal District (NWFD), which contains
information on over 1.6 million observations, including 28.7 thousand cases of leukemia. This allows us
to overcome the limitations associated with the predominance of foreign and clinical data in Russian
scientific literature. In addition, the results of the survival analysis of patients with lymphoblastic leu-
kemia (C91), conducted taking into account age, sex, and region of residence (a continuation of the first
part of the study), are presented. The aim of the study is to investigate the prevalence of myeloid (C92),
monocytic (C93), and other leukemias (C94-95) among the population in Russia, the dynamics of detailed
histological structure, and annual mortality. To calculate the survival of patients. The conducted study,
with an analysis of the prevalence of myeloid and monocytic leukemias, confirmed the rarity of this pa-
thology and the modest success in the treatment of patients. Over the past two decades, patient mortal-
ity has remained virtually unchanged.

KEYWORDS: ICD-10; Malignant neoplasm; Leukemias; Myeloid leukemia; Monocytic leukemia; Incidence;
Patient mortality; Annual mortality; Population-based cancer registry database; International Agency for
Research on Cancer (IARC); Cancer Incidence in Five Continents
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ABSTRACT. The present review provides a detailed bibliographic analysis of scientific works, including
little-known ones, by L.V. Zmitrovich, devoted to the processes of biological development and taxonomy
of eukaryotes. As the study of the bibliographic heritage of L.V. Zmitrovich has shown, important issues
of theoretical biology raised in his works were morphogenesis, adaptogenesis, and eukaryote mega-
taxonomy. First of all, by the specificity of affiliation, I.V. Zmitrovich was interested in fungi - osmo-
heterotrophic organisms with a chitinous cell wall, an open growth system, resembling plants and for
a long time attributed to this kingdom. However, consideration of the tendencies of the development of
multicellularity and modular theory expanded the realm of interests of this researcher, being extended
to the evolution of the vegetative body of plant organism, including higher plants with different types
of cells and tissue differentiation. The purpose of this review was to study and acquaint our readers with
the numerous scientific works by I.V. Zmitrovich devoted to the morphogenesis and taxonomy of eukary-
otes of the last thirty years, many of which, in our opinion, were undeservedly lost in the intensifying
flow of scientific and technical information of recent years.

KEYWORDS: 1V. Zmitrovich; eukaryotes; biological systematics; theoretical biology; processes
of biological development; mycologist; bibliography



INTRODUCTION

A multitude of investigations into flora and fauna, car-
ried out in Russia and internationally, are dedicated to elu-
cidating the biological development of living organisms,
both animals and plants. Systematics, in the prevailing view,
represents both the fundamental basis and the crowning
achievement of biology [1]. Systematists, who synthesize
the competencies of ecomorphologists and evolutionary
biologists, assume a critical role as theoretical biologists,
interpreting the planet’s biodiversity in its genesis and pro-
gression.

The study of 1.V. Zmitrovich’s bibliographic corpus has
revealed that his research was significantly concerned with
key theoretical biological concepts such as morphogenesis,
adaptogenesis, and the megasystematics of eukaryotes.
In particular, 1.V. Zmitrovich’s principal area of interest was
focused on fungi - chlorophyll-devoid osmoheterotrophic
organisms with rigid chitinous cell walls and open systems
of growth, which exhibit a resemblance to plants, lea-
ding to their prolonged classification within this kingdom.
Nevertheless, his investigation of trends in the develop-
ment of multicellularity and the modular theory extended
his research scope to include the evolution of the vegeta-
tive body in plant organisms, particularly in higher plants
characterized by various cell types and tissue differen-
tiation (for instance, connective tissue and mechanical tis-
sue) [2]; the structure of higher plants exhibits organiza-
tion into distinct organs, including roots, stems, leaves,
and flowers [3].

Eukaryotes — a heterogeneous assemblage of orga-
nisms encompassing a broad spectrum of plant lineag-
es, gastrulated animals, and fungi - are characterized
by the possession of a structurally defined nucleus and,
in the predominant majority of aerobes, mitochondria of
a-proteobacterial origin. Photosynthetic eukaryotes harbor
plastids derived from endosymbiosis with cyanobacteria or
from secondary endosymbiotic events with other eukary-
otes containing cyaneae-derived plastids [4].

Demonstrating a remarkable heterogeneity in both
structure and function, eukaryotes constitute a propitious
field for the advancement of biology’s theoretical con-
structs. The genesis and evolutionary trajectory of cellular
organelles, the emergence of multicellularity (including its
polyphyletic origins and distinctive traits in different taxa)
and multicellular aberrations (such as cancer biology), the
particularities of histoarchitecture within diverse lineages,
and evolutionary morphology are all issues examined by
specialists who engage with the interdisciplinary field of eu-
karyotic evolutionary biology.

Within the scientific corpus, authors articulate a range
of, and occasionally discordant, definitions associated
with the processes of morphogenesis in broad taxonomic
groups [5-7].

Itis our considered opinion that we should explicate the
ensuing definitions, concepts, and nomenclature, which, in
our estimation, most accurately capture the scientific para-
digms for the study of biological developmental processes
in eukaryotes and which have been implemented through-
out this article’s development.

Morphogenesis refers to the processes that are geneti-
cally determined but carried out through epigenetic inter-
dependencies of cells and their complexes [8]. Thus, mor-

phogenesis represents a dynamically changing process and
is one of the three fundamental aspects of developmental
biology [9].

Adaptogenesis refers to the set of processes involving
the emergence, development, and transformation of mor-
phophysiological changes that provide adaptations during
evolution, aimed at ensuring the survival and reproduc-
tion of organisms in changing environmental conditions
[10, 11].

Ecotypic differentiation is the establishment and re-
production of ecotypes, i. e., groups of organisms whose
constitutional features most fully correspond to the
ecological regime of the habitat they occupy. Ecotypes
can vary in scale, ranging from an individual adapted to
a local habitat to clines occupying a wide distribution
[12,13].

The problem of rank delineation in systematics remains
a subject of debate and unresolved conclusions, even in
light of progress within molecular taxonomy and cladistics.
Our research includes the collaborative development of
methods for rank harmonization in the classification of eu-
karyotes, with the goal of creating a system that offers the
maximum predictive capabilities currently possible.

It is our considered view that this article should ap-
propriately acknowledge Dr. I.V. Zmitrovich, a Doctor of
Biological Sciences and a Leading Research Fellow at the
V.L. Komarov Botanical Institute of the Russian Academy
of Sciences, who reached the age of 50 on June 1, 2023,
and whose professional and personal life, as demonstrated
through our analysis of his scientific output, are inextricably
intertwined.

The corpus of works in which LV. Zmitrovich has been
involved is considerable, with particular emphasis on those
publications that engage with theoretical biology, encom-
passing the theory of morphogenesis, megasystematics, is-
sues of adaptogenesis and speciation, and cancer biology.
Within the register of the mycological systematist com-
munity, his surname is denoted in the abbreviated form of
Zmitr. [14].

Numerous colleagues — both Russian (V.I. Vasilevich,
N.N. Tzvelev, S.P. Arefiev, G.P. Yakovlev) and foreign ones —
highly valued L.V. Zmitrovich as a rare representative of
theoretical biology among cryptogamic botanists. He cor-
responded with E. Parmasto, S.P. Wasser [15], A.G. Savosty-
anov, Z. Pouzar, J. Boidin, T. Cavalier-Smith [16, 17], and
E. Nevo. From 2004 to 2011, at the invitation of S.P. Wasser,
he visited Israel multiple times as a mycologist expert for
a project on cryptogamic flora.

The flux of scholarly output in the domain of theoreti-
cal biology has undergone considerable intensification dur-
ing the preceding decade, which does not invariably enable
current investigators to efficiently and thoroughly examine
and implement the advancements made by scientific collec-
tives and individual researchers.

Consequently, this review aims to explore and intro-
duce our readership to the extensive body of scientific
work by V. Zmitrovich focusing on the processes of mor-
phogenesis and adaptogenesis in eukaryotic organisms,
thereby making a modest contribution to enhancing the
utilization of scientific and technical information among
researchers.
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DISCUSSION

Morphogenesis

L.V. Zmitrovich is the author of several remarkable works
devoted to the study of forms, structures and adaptations
of plant organisms in a discourse that can be conventionally
designated as “plant form philosophy”.

Systematization of morphological phenomena.
I.V. Zmitrovich was the first to propose an “marrowbone”
differentiation of morphological phenomena, identify-
ing such categories as planimorph, tectomorph and stylo-
morph. These three categories help to clearly distinguish
between the types of convergent formations.

Planimorphs are superficial convergent formations in
organisms with fundamentally different body plan.

Tectomorphs are characterized by homogeneity of mor-
phogenetic modules, indicating convergent phenomena
that arise due to common morphogenetic mechanisms.

Stylomorphs, like planimorphs, characterize a superfi-
cial similarity, imposed, however, on a certain “tectomor-
phological basis”. In this aspect, the stylomorph concept
correlates well with the concept of ecotype, but is not tied
to intraspecific polymorphism (as stylomorphs can be in-
terpted ecotypes, species, genera, and even morphotypes
characterizing taxa of a higher rank).

Patterns of morphogenesis. The Earth’s gravitational
field, which encompasses all living and nonliving things,
determines a number of “amazing analogies”. In plant or-
ganisms, this is expressed in the tendency toward a spiral-
conical arrangement of axial structures, which leads to the
formation of a stable superstructure filled to the maximum
with morphogenetic modules, especially noticeable in ter-
restrial forms.

The general pattern of growth, consisting in the regu-
lar filling of space and mutual repulsion of new structures,
leads to dichotomization, observed both in plants and in
budding animals and crystals. This purely geometric pattern
becomes animportant tool for the analysis of planimorpho-
genesis.

In autotrophic plants, the main factor of polarization,
differentiation of the vegetative body and ‘“scattering”
of competing shoot systems is sunlight, while in fungi the
“scattering” of competing mycelia occurs within the nutri-
ent medium. In general, the phenomenon of “scattering”
of self-repeating structures can be formalized as “blowing”
of the “Pythagorean tree” by a “stochastic wind”.

Tectomorphic analysis, proposed by L.V. Zmitrovich, al-
lows us to clearly identify morphogenetic material, which is
not “plasticine from which the environment can mold any-
thing”, but determines the limits of morphogenesis. This
is often ignored in the context of the abstract concept of
“ecomorphs”. For example, despite obvious parallelisms
in the world of algae, the colonization of land was possible
only for green algae with phragmoplast, which emphasizes
the importance of the structural features of the morphoge-
netic material.

Stylomorph is a very indicative object for ecomorphol-
ogy, allowing to analyze the transformation of tectomorph
under the influence of individual ecological factors and
their series.

Three-stage evolution of plant form. L.V. Zmitrovich deve-
loped the concept of three-stage evolution of plant form [18].
In megaevolution of plant form I.V. Zmitrovich proposes to

distinguish three key stages of organization, which he calls
“protophytes”, “cladophytes” and “telophytes”.

1. Protophytes - at this level, primitive self-similar struc-
tures are formed, which are characterized by elementary
(unicellular) organization. The “alienated product” depos-
ited outside (cell wall) predetermines the main line of plant
evolution - the formation of linear (and derivative) cellular
aggregates.

2. Cladophytes are the next level, where aggregation
and integration of structures is observed, providing greater
stability and functionality. Cladomes are morphogenetic
material for the formation of multifilamentous, pseudopa-
renchymatous and parenchymatous plant tissue architec-
ture.

3. Telophytes are the third level, where the process of
integration and differentiation is completed. The telome
(cormus) is a mosaic of “multicladomes”, which at a new
level repeats the behavior of “vegetal” structures (growth,
morphological differentiation, plant type of spatial expan-
sion of shoot systems).

One of the key patterns of plant structure is the regular fill-
ing of space with self-similar structures of various dimensions:

cells — cell colonies — cladomes and their derivatives.

Telomes are the higher form of plant evolution, where
maximum integration and diversity of functions occur.

All three levels are characterized by open growth, which
differs significantly from the closed growth observed in gas-
trulated animals. Open growth ensures constant expansion
and formation of new structures that enhance the interac-
tion of the organism with the environment. Regulation of
the formation of plant organisms varies from non-central-
ized, where individualization becomes rather problematic,
up to quasi-centralized one.

At all levels of evolution, a common trend is observed:
increased integration of modules and their irreversible dif-
ferentiation, which leads to an increase in “ecomorphologi-
cal subjectivity”.

L.V. Zmitrovich in his works offers an integrative ap-
proach to the study of plant forms, arguing that the analy-
sis must be built in accordance with a three-stage scheme.
A clear distinction between the main spheres of morpho-
logical phenomena (planimorphs, tectomorphs and stylo-
morphs) allows for a deeper understanding of the patterns of
evolutionary development and adaptation of plants [18, 19].

“Insolation niche”. Morphogenesis of polypores.
I.V. Zmitrovich also has a special theory of morphogenesis
of the fruiting body of polyporalean tinder fungi (“insola-
tion niche hypothesis”), which he outlined in his doctoral
thesis [20]. It explains well various deviations in the deve-
lopment of fruiting bodies of tinder fungi. This hypothesis
helps to understand how various external factors can influ-
ence the development and morphology of fungi.

According to L.V. Zmitrovich, “insolation niche” is an
area above the substrate, which temperature and humidity
conditions promote apical growth of the fruiting body node
and its transition to radial growth at the boundary of the
optimum zone.

1. At the beginning of the process of development of
the fruiting body, the conditions of the insolation niche pro-
vide an ideal balance of temperature and relative humidity
for the apical growth of the rudiment of the basidiome.



2. As the relative humidity level changes and the nega-
tive impact of ultraviolet radiation increases, the surface hy-
phae begin to stop their active growth. This leads to the for-
mation of protective structures that protect the developing
hyphae and their spores from unfavorable conditions.

3. Under the protection of these structures, unsclerified
hyphae keep their activity to building of spore-protecting
structures. This process serves as an indicator that the aeri-
al mycelium is moving into a “pessimum zone”.

4. Peripheral hyphae that retain the ability to grow con-
tinue to form the basidiome, creating additional cycles of
overbuilding. However, their growth occurs in a direction
approximately perpendicular to the original growth direc-
tion.

The insolation niche hypothesis demonstrates unique
aspects of fungal development and also opens up new ho-
rizons for research in the field of biomorphology and eco-
morphology of these organisms [20] (Fig. 1).

At the same time, according to I.V. Zmitrovich, the ideas
about the influence of the state of the substrate and insola-
tion on the morphogenesis of the basidiomes of polypores
are complementary (Fig. 2).

Monograph by L.V. Zmitrovich “Epimorphology and
tectomorphology of higher fungi”. In his monograph “Epi-
morphology and tectomorphology of higher fungi” [19],
I.V. Zmitrovich summarizes his ideas over morphogenesis
realm. In addition, the work presents a narrative covering
and analyzing the scientific contribution of outstanding
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phytomorphologists of the 20th century, such as E. Corner,
M. Chadefaud, M. Locquin and H. Clemengon. This work not
only recapitulates their achievements, but also dives into
the depth of the generalization of the problems of morpho-
genesis that were developed by these researchers.

E. Corner is a famous phytomorphologist and mycolo-
gist of the 20th century, who is the author of the Clavaria-
hypothesis of the evolution of the fruiting bodies of basidio-
mycetes, a critic of the “new morphology”, and an original
morphologist of palms. His works were distinguished by
their lapidary nature, and their schemes were fundamental-
ly inflexible. Corner’s commitment to the doctrine prevails
over his openness to the new, and in this sense his legacy is
useful rather for its negative experience.

M. Chadefaud is a cryptogamist-encyclopedist, who en-
riched general morphology with ideas about cladomes - ag-
gregates of filaments in which the leading axis with acces-
sory axes (pleuridia) stands out. Initially developed on the
material of red algae-florideae, the concept of the cladome
was later extended by him to fungi, lichens, brown algae, as
well as to the structure of cormophytes.

M. Locquin is a mycologist-encyclopedist, morpholo-
gist, philosopher, who made a variety of contributions to
morphology, known for his elaborated sporoderm classifi-
cation.

H. Clemengon is a leader in descriptive morphology
and plectology of fungi; he is the author of the concept
of blemas, the types of development of various agaricoid
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Fig. 1. Schematic representation of the development of the basidioma (A) and hymenophore (B) of Microporus xanthopus and interpreta-
tion of morphogenesis in light of the concept of an insolation niche [20]

Puc. 1. CxemaTuyeckoe usobpakeHue passutus 6asmguoms (A) u rumeHodpopa (B) Microporus xanthopus u uHTepripetaums mopdoreHe-
3a B CBeTe Npe/ACTaB/IeHuii 06 MHCONALMOHHOI HuLe [20]
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Fig. 2. The main factors influencing the morphogenesis of basidiomes of polyporaceous fungi and epiphenomena of their interaction:
1 - hydrothermal regime, 2 - evaporation intensity, 3 — microclimate, “insolation niche”, 4 - daily fluctuations, 5 - daily heating of
the substrate. Morphogenetic effects: I - initiation of primordia, I - energy of expansion of aerial mycelium, Ill - hygrotropism (+/-),

IV - phototropism (+/-), V - histogenesis [20]

Puc. 2. OcHOBHble (aKTOpbl, BAMUAIOLME HA MOpporeHes 6asnAMOM MO/AMMOPOBLIX rPUGOB M SMUPEHOMEHBI UX B3aUMOAENCTBUA:
1 - FTMAPOTEPMUYECKHUIT PEXKMM, 2 — MHTEHCUBHOCTb UCMAPEHUsl, 3 — MUKPOK/IMMAT, <MHCO/ALMOHHARA HULIA», 4 — CYTOUYHblE KoNe6aHus,
5 - AHeBHOe nporpeBaHue cy6cTpata. MopgoreHeTuueckue adpdekTbi: | — MHULMALMA NPUMOPAKEB, Il — SHEPrus SKCNAHCMU BO3AYLIHOIO
muteaus, Il - rurporponusmb (+/-), IV — pototponusm (+/-), V - ructoreHes [20]

basidiomes are described him in detail. He is especially fa-
mous for his fundamental work “Cytology and plectology
of Hymenomycetes”.

In the Zmitrovich’s narrative, an invisible thread is
traced that connects these four scientists, who generally
did not intersect in their scientific activities. This allows him
to create a new contextual field for discussing current prob-
lems of morphology and morphogenesis and to talk about
a synthesis that opens up new horizons for further research
in the field of ecology, taxonomy and biomorphology [19].

Adaptogenesis

Adaptogenesis is a complex and multifaceted process
that includes the integration of cellular and population ad-
aptations as well as morphological changes that occur as a
result of these processes. The works by F.Z. Meerson and
N.N. lordansky, on which L.V. Zmitrovich relies, represent
an important basis for studying adaptive mechanisms and
their influence on evolutionary changes [21, 22]. Figure 3 in
this context can serve as a clear illustration of Zmitrovich’s
concept.

According to the concept proposed by L.V. Zmitrovich,
the key determinants of adaptogenesis are an unstable
environment and a set of “selection filters”. At the cell
level, selection occurs according to adaptively significant
variants of non-coding DNA, which serve as the basis for
molecular pre-adaptation. At the level of tissue differentia-
tion, histional differentiation plays an important role. His-
tion (a term by G.A. Savostyanov) is a kind of “production
team” - a set of cells with differentiating functions and the

main morphogenetic module at the tissue level of organiza-
tion. Cell responses realized at this level underlie evolution-
ary changes in tissue architecture. At the level of the organ-
ism, differentiation of constitutional types, ecotypes, is of
great adaptive significance. The ecotypic population is the
material for speciation. At the supraspecific level, the sub-
jects of adaptogenesis are morphotypes and body plans.

During development of aforementioned problems and,
in particular, the cell adaptation, I.V. Zmitrovich came up
with an interesting scheme of carcinogenesis as an imbal-
ance of the “adaptive blocks” of the cell, associated with
the unpacking of protozoan “survival programs”, associ-
ated in turn with the activation of the cytoskeleton (pro-
liferation) and heat shock proteins (blocking of apoptotic
pathways) (Fig. 4).
Genecological problems development

I.V. Zmitrovich revived interest in the long-undiscussed
problems of genecology, developed at the beginning of the
20th century by Turesson [24]. A modified manifestation
of a trait that occurs in specific environmental conditions
is defined as an ecophene. This term describes how certain
adaptive characteristics can change depending on the influ-
ence of environmental factors, such as temperature, hu-
midity or other ecological and physiological conditions [24].

An organism that is clearly associated with a specific
environmental situation is called an ecade. An ecade is char-
acterized by a deviation from the norm of individual traits
of an organism that does not affect its constitution, which
complicates the task of identifying them in the natural envi-
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Fig. 3. Factors, levels and morphofunctional results of adaptogenesis according to L.V. Zmitrovich. Arrows reflect cause-and-effect rela-
tionships and mediated blocks, straight lines - the connection of concepts [20]
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Puc. 4. Cxema 6anaHca OCHOBHbIX aAanNTUBHbIX MHTEHLMIT KNE€TKM MHOFOK/IETOYHbIX OPraHM3mMoB (Bblige/eHbl 6e/1biM WpUGTOM Ha YepHOM
¢doHe), 1 Bo3HMKarOLLEro AncHanaHca, NPUBOASALLErO K KaHLeporeHesy [23]

ronment. In practice, ecades are rarely found in pure form,

since they are the result of specific ecological and genetic

interactions.

Organisms exposed to a constant complex of environ-
mental factors form certain constitutional types called eco-
types. These ecotypes are in equilibrium with the ecological
regime of a specific habitat and are the result of adaptation
processes. Ecotypes are characterized by:

e Adaptation to specific conditions: ecotypes become
adapted to certain climatic or ecological environments,
which allows them to successfully survive and reproduce.

e Genetic diversity: it is important to note that within eco-
types, variability in a number of traits can be preserved,
which allows them to remain dynamic and adaptive to
changes in the external environment.

E.N. Sinskaya made a significant contribution to the
study of ecotypic differentiation, defining an ecotype as a
group of populations that have a common origin and are
adapted to specific conditions within a certain climatic re-
gion. These populations are capable of self-reproduction
under conditions of a constant complex of environmental
factors and have similar morphobiological traits, but ac-
ceptable variability in other characteristics [25, 26].

I.V. Zmitrovich emphasizes that the discussion of eco-
types should be based on an understanding of the molecu-
lar mechanisms of adaptatiogenesis. These mechanisms are
associated with the choice of cell lines between prolifera-
tion, differentiation and apoptosis within the framework of
various “cell responses”. He draws an analogy between the
concept of isoreagent in Turesson’s terminology, proposing
to compare the role of ecotype with how isoreagents influ-
ence genetic variability and population adaptation.

Thus, ecotypic differentiation is an important aspect of
adaptatiogenesis. It not only reflects the relationship be-
tween the morphological and ecological characteristics of
organisms, but also opens up new horizons for understand-
ing evolutionary processes. The study of ecotypes and the
molecular mechanisms associated with them helps to cre-
ate a more complete understanding of the adaptive strat-
egy of organisms in a changing environment.

Adaptive changes within the framework of the geneti-
cally determined norm of the organism’s reaction can cre-
ate an illusion that ecotypes are unpromising formations
from the point of view of evolution. Such a view ignores
the importance of the time factor, which plays a key role
in ecotypic differentiation and evolutionary changes within
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populations. The time aspect has two important sides in the

context of adaptations and the formation of ecotypes:

e Constant reproduction of ecotypes in certain habitats
can lead to the fact that ecotypes with specific adap-
tive characteristics will sooner or later displace forms
approaching the “average norm”.

e With reproduction of such a situation in generations,
an accumulation of genetic changes occurs within the
population, including statistically significant “filling”
of certain ecotypes with various mutations [27].

These changes enhance the adaptive advantages of
ecotypes, allowing them to compete more effectively for
resources and survive in specific conditions. The ecotypes
themselves can become the subject of natural selection,
which leads to the fixation of adaptively significant chroma-
tin variants responsible for the regulation of gene expres-
sion [28].

An ecotypic population is a system that, due to the het-
erochronicity of the processes occurring in it, is genetically
heterogeneous, but at the same time retains a certain set
of features in a dynamic state. It is in this dynamic process
that the splitting of isoreagents into ecoelements (consti-
tutional types, genetically fixed to varying degrees) and
ecophenes (genetically unfixed constitutional shifts, the
carriers of which gradually disappear from specific habitats
as ecotypes are fixed and spread, accompanied by genetic
restructuring of the corresponding population) occurs [29].

Closely related to the problem of ecotypic differ-
entiation is the issue of the need to develop a system of
taxonomic designations for adequate, at a specific stage
of knowledge, description and hierarchical organization
of intraspecies polymorphism. The category of subspecies
most accurately corresponds to geographically isolated
macropopulations. The category of variety (varietas) in
taxonomic practice is usually used to designate an ecotype,

and the category of form (forma) is used to designate an
ecophene or an ecada [30]. It should be emphasized that
from a morphological point of view, ecotypes may well
correspond to traditionally understood species due to the
frequently observed break with the abstract average type
of the latter. Usually, the “herbarium species” that were
initially described on the basis of a single specimen turn out
to be ecotypes of polymorphic species. In addition, some
regional ecotypes of fungi, widely represented in their char-
acteristic habitats within the range, were initially described
as separate species (Fig. 5).

The status of such taxa was downgraded to intraspe-
cific relatively recently, after it became possible to assess
the level of divergence by comparatively studying nucleo-
tide sequences in phylogenetically informative regions of
the genome, primarily genes and intergenic spacers of the
rRNA-encoding cluster. For fungi, the most informative lo-
cus at the species level was empirically determined as the
internal transcribed spacers ITS1 and ITS2, located on both
sides of the 5.8S gene (which turned out to be very con-
servative and its nucleotide sequence does not carry any
phylogenetically significant information in closely related
species and intraspecific lineages). At the same time, in ap-
proximately two-thirds of the studied fungi, the intraspe-
cific variability of the ITS1-ITS2 sequences fluctuates within
0-1%, and in approximately three-quarters — within 1-2%[31].

However, as noted by L.V. Zmitrovich, “..It should be
noted that the ‘phylogenetic bush’ corresponding to the
species units-linneons can be very confusing and isolation
barriers are not formed between all series of parallel eco-
types. Sometimes, morphologically sufficiently distinct, but
reproductively not isolated ‘cores’ are recognized within
the linneons, and sometimes divergence is recorded only
by molecular methods. The current consensus of specialists
on both such taxa-linneons and on more splitted units us-
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ing various methods is associated with the awareness that
these objects are in a state of reconstruction and the names
used are rather ‘pragmatic units’, unions, the correspon-
dence of which to phylo-species has yet to be revealed”.

Eukaryote megasystematics: theoretical bases and
approaches

Megasystematics represents a part of biological syste-
matics that studies the largest divisions of the organic
world, in particular, eukaryotes. This direction contributed
to the formation of a deeper understanding of the classifi-
cation of eukaryotes using various methods and approach-
es, which determines its relevance and importance in the
biological sciences [32-35].

Historical context and development of megasystematics.
The foundations of megasystematics were laid by many
scientists, including K.S. Merezhkovsky and E. Chatton,
who in the mid-20th century were engaged in the study
of phylogenetic and classification constructions using the
concepts of kingdoms and phyla [36, 37]. During this peri-
od, experimental systems of eukaryotes competed, which
sought to create universal references for their classification
[38,39].

The use of a multi-kingdom system of eukaryotes was
proposed by R. Whittaker, which was a significant step in
understanding the systematics of this level [40].

Methodological approaches of LV. Zmitrovich.
I.V. Zmitrovich joined the discussion of megasystematics at
a time when methods of phylogenetic reconstruction had
already begun to acquire objective foundations thanks to
multilocus and whole-genome comparisons of the primary
DNA structure. However, the rank structure of the mega-
tree of life still remained a subject of subjective assess-
ments, largely determined by the logical foundations of the
“Linnaean hierarchy”.

The co-ordination of different authors regarding the
ranks of taxa is carried out in different ways, depending on:

1. The nature of the taxonomic sample, because the size
and composition of the sample can significantly affect the
possible results of data interpretation.

2. The flexibility of the authors in using insertional taxo-
nomic categories along with the main ones.

I.V. Zmitrovich identifies a methodologically question-
able procedure in cladograms ranking, namely postulating
a direct correspondence between the sequence of the main
dichotomies of the phylogenetic tree and the main catego-
ries of the “Linnaean hierarchy”. This understanding does
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AHHOTALMUSA. Pe3ynbtaTtoOM AOKYMEHTA/IbHO-HAYYHOro OCMbIC/IEHUS HAY4YHOW M NegarorMyeckom nes-
TenbHOCTU npodeccopa, 4OKTOpa MeaUUMHCKMX HayK Opua Jasuaoosmya 3unbbepa ctan 3TOT o4epk, KO-
TOPbIV HOCUT AOKYMEHTaNbHbIN Buorpaduyeckmii xapakrep. Crunmctuyeckas a3blkoBasi CTPYKTypa ovepka
NOSIHOCTbIO COOTBETCTBYET LLeNIn, MOCTaBAEHHOM aBTOPaMM — KPaTKO U IAKOHUYHO CO34aTb KAPTUHY TPYAO-
BOM, HAYYHOM U Nefarornyeckomn aeatenbHocTu npodeccopa H0.4. 3unbbepa. Nepen Hamu ctosina npobne-
Ma cobpaTb pa3pO3HEHHble AOKYMeHTaslbHble CBEeAEHUS U MaTepuanbl, @ TakKe BOCMOMUHAHUS POOHbIX
W KONJer, KoTopble MOMOMM pacKkpbiTb XapakTep M BKnag B Meamko-6uonornyeckme Hayku HOpua Nasu-
[0BMYa KakK 3HAaYMMOro y4yeHoro v neparora. lo-HaweMy MHEHUIO, HaM yaanocb nccnenoBaTb U onNucaTb
KJII0YEBbIE 3Tanbl CTAaHOBNEHMS KakK Bpada v yvyeHoro t0.[0. 3unbbepa: roabl y4ebbl, TSHXKenble UCMbITaHUS
B nepuon Benukon OTeyecTBEHHOW BOWMHbI M MNJOLOTBOPHYK HAY4YHYIO M Nefarormyeckyro OesTenbHOCTb.
Mbl MCMONb30BaNU, COXPAHUBLLUNECS apXMBHbIE OOKYMEHTbI U Hay4YHble nybnmkaumm CaHkT-MNeTepbyprcko-
ro XMMuko-dapmaLeBTUYEeCKOro yHmpepcuTeTa, BoeHHO-MeanUMHCKOro My3esl M apxmBa ceMbu 3unbbep.
ABTOpbI HaAeTCsl, YTO pe3ynbTaTbl UCCNEeA0BaHUSA ByAyT UHTEepeCHbl 06yYalLWmMMCsa U NnpenoaasaTensim
Hallero yHMBepCuUTeTa, U3y4aroLWmM UCTOPUID MeauLUMHbl U papMauunmn, a TakKe LWMPOKOMY Kpyry ymtaTte-
nen, UHTepecyrLWmnxcs cyabbamMm 3HaUMMbIX U BblAAKOLWMXCSA YHEHbIX.

KJTIOUEBDBIE CJIOBA: HOpuii Jasuaosuy 3unbbep; CaHKT-INeTepbyprckmini XMMmMKO-papMaueBTUYEeCKUA UHCTU-
TyT; BOoeHHO-MOpCKaa MegMumMHCKas akageMus; BoeHHasa ciyba; HayyHas M negarornyeckast 4esTenbHOCTb

COKPALLEHUS:

AMH CCCP - Akapemust meomumHckmux Hayk CCCP; BMMA - BoeHHO-MOpPCKas MeouuMHCKas akagemMus;
BMM MO CCCP - BoeHHO-MeauuuHCKnm mysen MmHucrtepctea o6opoHbl CCCP; AMH CCCP - AkagemMus Me-
ANUMHCKMX Hayk CCCP.
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BBELEHUE

IOpuit flaBugoBuy 3unbbep poaunca B /leHuHrpajge
14 M0/1A 1926 TOAa B M3BECTHOW LUIMPOKONM 06LLeCTBEHHO-
cTn B Poccun u 3a pybexom cembe 3unbbep. Ero pogute-
m Aasug AnekcaHaposud 3unbbep 1 HuHa MBaHoBHa Ky-
Ty3oBa-3unbbep. PogHble aaau 3unvbepa 10.A. nucatenb
C MMPOBbIM UMeHeM BeHnamuH KaBepuH (BeHnamuH Anek-
caHapoBuy 3uibbep) n akagemuk AMH CCCP /leB AnekcaH-
ApoBuy 3unbbep [1-3]. B HacTosAwee Bpems B [ckoBe, rae
WM MHOTME TNOKO/IeHUA POACTBEHHUKOB U 6/M3KMX 3TOM
3HaMEHWUTOMN CeMbM, BeAeTCA aKTMBHaA paboTa no cospga-
HUO damuibHOro bruorpaduyeckoro mysed. IToM uUccaeso-
BaTe/IbCKOM paboTolM Mbl XOTUM BHECTU MOCU/IbHBIN BKAAZ,
B oblLLiee ge/10 namATH cemby 3unbbep.

Halwe nccregoBaHue Hay4yHOM M negarornyeckon pes-
Te/NbHOCTU Npodeccopa, AOKTOPa MeAULIMHCKMX HayK FOpus
/laB1g0BMYa HOCUT AOKYMEHTa/IbHbll Buorpaduyeckuit xa-
pakTep. Lenb nccaegosanua — co3gaTb KapTUHY TPYA0BOM,
Hay4YHOW M MegarorMyeckon pAeATe/IbHOCTU npodeccopa
10.4. 3unvbepa. B xoae Hawelt paboTbl Mbl UCMO/b30BAAN
opuLManbHble AOKYMEHTbI U NMy6AMKaLuKY, a TakKe YCTHble
BOCMOMMWHAHUA POAHBIX U KO//Er, KOTOpble MOMOr/M pac-
KPbITb XapaKTep U BK/ag B MeAUKO-OMOo/10rM4eckue HayKku
fOpuAa [laBMAOBMYA KaK 3HaYMMOro Y4eHOro W negarora.
OcHoBHaA paboTta npoBoguaach B apxuBax CaHKT-MeTep-
Oyprckoro  XMMUKO-papmaL,eBTUHECKOro  YHMBepcuTeTa
MwuH3gpaBa Poccumn n BoeHHO-meanumMHCKOro mysea MuHum-
cTepctBa 060pOHbI PO.

Mo nToram paboTbl aBTOPbI MPULL/N K 3aK/AHOHEHUIO, H4TO
pe3y/ibTaTbl UCC/1e,0BaHUA ByayT MHTEpeCHbI 0OyYatoL M-
CA ¥ Npeno/asaTe/IAM Hallero YHMBEpCUTeTa, U3y4atoLnm
UCTOPUIO MeAMLIMHBI U GapMaLK, @ TaKXKe LULMPOKOMY Kpyry
YyuTaTesel, MHTepeCyLWUXCA CyAbbammu 3HaYMMbIX U Bblaa-
IOLLIMXCA YY€EHbIX.

Hauyazno TpypoBoli geATenbHOCTM U roabl Besnukor
OTeuyecTBEHHOM BOWHbI

IOpuit laBnaoBuy 3uabbep MpoXKuA AOATY0 U Hacbl-
LLLEHHYIO W3Hb, CTaB BOEHHbIM BPa4oOM, 4OKTOPOM Meau-
LMHCKMX HayK, YHaCTHUKOM /IMKBUAALMMK KbILUTbIMCKOM aBa-
pun Ha «Mafke» B 1957 rogy, a nosgHee — npopeccopom
kadeapbl ¢usnonorumn CaHKT-NeTepObyprckoro  XMMMKO-
$apmaLeBTU4EeCKOro MHCTUTYTA.

OAHaKo npexae 4em CBA3aTb CBOKO KU3Hb C MeAULMHOM
M HayKOM, eMy, KaK U MHOIMM ero CBepCTHUKaM, NpULL/IOChH
CTO/IKHYTbCA C TArOTaMM BOEHHOrO BpPEMEeHM, KOTOpble
OCTaBW/IM HEU3I/IAAUMBIN Caied B ero cyabbe.

M3BecTne o Havane Benunkoi OTeYeCTBEHHOW BOMHbI
3actano cemblo 3unbbep B ropoge /lyra /leHUHrpagCcKomn
06/1acTH. 21 MIOHA 1941 roga pogutenn IOpua fasug Anek-
caHapoBuy 3uabbep u HuHa MBaHoBHa KyTysoBa-3uibbep
npuexanu Ha gady, rae otabixan BeHnammn AnekcaHaposumy
KaBepuH (3u1b6ep) ¢ cembeit U nx CbiHOM KOpuem.

Ha cneaytolee yTpo, 22 utoHA, 6patbaA 3uabbep oTnpa-
BU/IUCb B /IGHUHIPag, YTOObI ABUTLCA B BOEHKOMATbI, PEKO-
MEH/0BaB CeMbAM B G/uKallLMe AHU BEPHYTbCA B FOPOA.
OAHAKO yKe K Beyepy 23 UIOHA 1941 roga, cembu 3uabbe-
poOB, ocTaBLUKecs B /lyre, Kak 1 BCe XKUTEIU FOPOAa, OLLLYyTH-
/M Ha cebe y:Kacbl BOVHbI. MPUOBIBLLMIA HA Ke/1e3HOA0POXK-
HYK CTaHUMio /lyra maccaskMpcKuii noesgs us Mpubantuku
nogseprca 06CcTpeny HeMeLKUMU camo/ieTaMu, YTO MpuBe-
N0 K rubenn Aogent. ITo TparMyeckoe cobbITUE YCKOPUIO

pelueHune cemeit BepHyTbCA B /IeHUHIpas U O4HOBPEMEHHO,
6e3 coBeTa c OTUaMU, NPUHATL pelleHne 06 3BaKyalun ge-
TeW B Tbl/1 CTPaHbl. B Havane uona KOpua, BMecTe ¢ ceCcTpom
HuHbI MBaHOBHbI 1 ee cembelt Obl/1 OTNPaB/eH B 3BaKyaLuio
Ha Ypan.

O cyabbe poguteneit tOpuit HUYEro He 3Has, Tak Kak
C AeKabpA 1941 roga CBA3M C HUMU He Bbl/10, M OH onaca-
CA, 4TO OHU norubau B 6/10Kage. Beab OH BriepBble B CBOM
14-15 /1eT paccTanca C HUMU, 4,0 3TOTO AaxKe B MMOHEPCKue
nareps He e3aua. A TyT, BCEro 3a LwecTb MecALeB, NOB3po-
cnen. B nepsble roapbl BOWHbI, MOKa elye paboTazna noyta,
OHW nMucanu apyr Apyry. OH coobwan o6 yyebe, npocun
npucaaTb HEOOXOAUMbIE KHUMM U Ter/ible BellM, paccKasbl-
Ba/l O MO/Iy4YeHHbIX AeHbrax (poguTenn Nocblaau, Noka 310
6b1710 BO3MOXKHO), B MMCbMaX OH YacTO »a/I0Ba/ICA, KaK eMy
6e3 Hux nnoxo.

M3BecTHO, 4TO MOYTU BecCb 1942 rog tOpwuit nocBATUA
TOMY, 4TOObI HaBepCTaTh YMNyLIEeHHOE B LLUKO/Ie, TaK Kak eMy
MPULL/IOCH NPOMYCTUTb MHOMO 3aHATUIA 33 Te AecATb MecA-
LieB, YTO OH WA CaMOCTOATeNbHO. YTObbI MogaepaTb
cebA 1 BHeCTU CBOW MOCW/IbHBIN BKA3Z, B MOMOLLb GPOHTY,
OH HekoTOpoe BpemA paboTasn Ha 3aBoge B CBepa/10BCKe.
B peBpane 1942 roga BMecTe C poACTBEHHUKAMM NepeesiKa-
et B Kyibbilues.

14 mapTa 1942 roga tOpwuit Hanncan KaBepuHbIM NMUCbMO,
Mo/IHOe TOCKM U TPeBOTU:

«[Tpusem Bam mou dopozue u3 Kylibblwesa. [lpocmume
3a 00/120e MoA4aHUe. Ha 3mo ecmb npuyuHa — ymepid mos
nnemsHHUUd AHeyka om dudpmepumad. Mecay, nocse 3mozo
He Moz cobpambecs. Om podumeseli HUYe20 He nosyyvas, Oy-
Mato, YUMo C HUMU Ymo-HUBbYOb C/y4ua0cb. Kak HU mscesno,
HO 3mMo Kaxcemcs mak. MHe o4yeHb msaxceno Ha 0yule, HO Hu4e-
20 He nodesdewb. KU3Hb, KAk 5 y6eou/acs, maxcends sewjb».

B mapTe 1942 roga poauteneit KOpua 3BakyuMpyloT U3
/leHnHrpaga B r. MoaoToB. 1o npuesagy OHU HaYMHAIOT NOU-
CKM CblHa M0 cTapoMy agpecy B CBepA/10BCKe U HAXOAAT ero
TO/IbKO B KOHL,e MecALa.

B KoHue anpens 1942 roga tOpa npuesskaet B r. Mo/0-
TOB, BOCCTaHaB/IMBAEeTCA B LUKO/IE U y)Ke B Mae 1943 roga
C/laeT SKCTePHOM BbIMYCKHblE SK3aMeHbl. 3aTeM OH nogaeT
AOKYMeHTbl B BO@HHO-MOPCKYIO MEAMLMHCKYIO aKageMuto
B KnpoBe, HajeAcb CBA3aTb CBOK KM3Hb C MeAMLMHON
u daotom (puc. 1).

B TOT nepnog akagemus, 3BakyMpoBaHHan u3 /IeHuHrpa-
£a, roToBU/a Bpayel aasa BoeHHo-Mopckoro ¢/10Ta, oCcTpo
HY/aBLLEroca B Kagpax 13-3a 3Ha4MTe/IbHbIX NOTEPb B Nnep-
Bble MecALbl BOWHbl. [Moc/se pasrpoma HeMeLKuX BOMCK
nog, /IeHNHrpagoM NeTOM 1944 roga akagemMusa BepHy/lach
B POAHOM ropog, 04HaKo NpoAo/xKana WwedCTBO Hag rocnu-
TanAavu B Kupose.

MocneBo€eHHbIE roabl

BoWiHa 3akoH4MAach, M CTpaHa Hayazna MeA/IeHHO BOC-
CTaHaB/IMBATbCA MOC/1e CTPALUHBIX UCMbITAaHUIA. TULIMHA, Ha-
KOHeLl, BEpHY/1acb B XM3Hb /Atoael. B 1948 rogy coctosanca
10-# BbINycK BMMA, KOTOpbI CTas BaXKHbIM LLIArom K BOC-
CTaHOB/IEHUIO M OBHOB/IEHMIO KagPOBOro COCTaBa MeAMULMH-
CKOM cayKObl $/10Ta, @ TaKKe CUCTEMbI 34PaBOOXPaHEHUA
CTpaHbl. 3TO COObITME CTaN0 ONpeaeALWMM ANA Aa/lbHEN-
wero nytv tOpua Aasugosuya. OKoHYMB y4eby, OH Bbibpan
NyTb CNy>KeHWA PoguHe 1 Havan CBOKO BOEHHYLO C1yx0y Ha
CeBepHom d/10Te, NPOAO/KaA ee 40 1959 roga (puc. 2, 3).



Puc. 1. Potorpaduu us ab6oma «<BoeHHO-MOpCKaA MeAULIMHCKas
AKagemusA. lecATbli BbIMYCK Bpayei, C AapCTBEHHOM noanucbio BMM
MO CCCP oT BbINyCKHUKA 4OKTOPA MeAULIMHCKUI HAyK MOAMNO/NIKOBHU-

Ka m/c 3uab6epa 10.4.»

Puc. 2. KanutaH 10.4. 3unbbep - cryx6a B r. Mosap-
HbI 1953 rog,
Fig. 2. Captain Yu.D. Zilber - service in the city of
Polyarny in 1953

Fig. 1. Photos from the album «Naval Medical Academy. The tenth
issue of doctors, with a donation signature of the VMM
of the Ministry of Defense of the USSR from a graduate of the Doc-

tor of medical Sciences, Lieutenant Colonel
m/s Zilber Yu.D.»
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Puc. 3. MognoakoBHuK 0.4. 3unbbep — cayx6a B r. Pocta 1957 rog
Fig. 3. Lieutenant Colonel Yu.D. Zilber - service in the city of Rostov in 1957

B nepwuog cnyx6bl, HauuHasA ¢ 1954 roaa, Opuit [asu-
AOBWY 3aHMMa/ICA BOMPOCaMKU MPOTUBOATOMHOM 3aLLUThI
M y4aCTBOBa/l B /IMKBUAALIMM NOC/E€ACTBUI AZEPHON aBapum
B YesnAbuHCKe B 1957 roAdy. B 1956 roay OH ycCreLHo 3alu-
TUA KaHAUAATCKYIO guccepTaumio (puc. 4). PaboTa nposo-
AWNACb NOZ, PYKOBOACTBOM [OKTOPA MEAMLMHCKUX HayK,
npodeccopa, Ha4aznbHKKa Kadeapbl papmakoaorun BMMA
H.B. /1a3apeBa. /luccepTauus 6bl1a NOCBALLEHA U3bICKAHWUIO
HOBbIX /1€KapCTBEHHbIX CPeACTB — MPOMU3BOAHBIX MypUHa,
NMPUMUAMHA U UMMAA30/13, @ TaKXKe POACTBEHHbIX UM CO-
e/MHEeHUI, U, B YHaCTHOCTH, UCC/IeA0BaHUIO MEePCNeKTUBHbIX
CcpeacTB, ANA Tepanuu 3ab60/1eBaHUIt HEPBHOWM CUCTEMbI
Cpeam HEeKOTOPbIX MPOM3BOAHBIX MMMAA30Ma [4]. Oduuu-
a/bHbIMK onnoHeHTamu 0./, 3uibbepa BbICTYNUAKN Y/eH-

koppecnoHgeHT AMH CCCP npodeccop A.B. /lebeanHckuit
W rAaBHbIM TOKcukonor BMC CCCP, npodeccop M.A. Mu-
Xe/IbCOH.

Co cnyx6bl BMMA 0OH ywesn no cobcTtBeHHOMY Kena-
HUIO, OTCAYXKMB MUHMUMA/IbHbIM MO/IOMKEHHbBIN CPOK B 20 /N1eT.
Mocne cyx6bl Ha CeBepHOM (/10T BEpHY/CA B /IeHUHrpag,
paboTtan Hag npobsemamu pagnalMoHHON 6e30macHoCTH
CCCP (1959-1962).

ApXu1BHbIe MaTepua/bl

CoxpaHuiachk apxuBHasa ¢oTorpadws, 3aneyatsesLuas
BCTPEYY BbINMYCKHUKOB BOEHHO-MOPCKOM  MeagMLMHCKOM
aKkagemun 1948 roga, MPUYPOYEHHYIO K 24-My tobuneto
BbIMYCKa. BbIMYCKHMKM CTapa/ncb CcOOMpaTbCA MpakTuye-
CKM @Xero/HO, COXpaHAA Kperkue TOBapMLLLECKUe CBA3M.
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Puc. 4. ABTopedepaT guccepTaumm Ha COMCKaHue
y4YE€HOI CTEeNeHU KaHAngaTa MeANLMHCKMX HayK
10.4. 3uibbep
Fig. 4. Abstract of the Dissertation for the Degree
of Candidate of Medical Sciences by Yu.D. Zilber

Puc. 5. ApxuBHasa poTorpadus 1972 roga c 24-ro robuses Bbiny-
cKa BoeHHO-MOpCKOi MeAULIMHCKOIM akageMuu BbinycK 1948 roga
(oHM cOBMPaNNCH MPAKTUHECKHU KaxAbll rog). C1eBa Hanpaso:
A-M.H. 10.4. 3unbbep, a.M.H. M.B. Bo/10XOHCKUI, A4.M.H. A.A. Kpbl-
n08 (c 1987 no 2002 - r1aBHbIii TepanesT r. CaHKT-MeTepbypra),
yneH-koppecnoHgeHT AMH CCCP A.M. Yrones
Fig. 5. Archival photograph from the 24th anniversary of the
1948 graduating class of the Military Medical Academy, 1972
(they gathered almost every year). From left to right: Dr.Med.
Sci. Yu.D. Zilber, Dr.Med.Sci. M.V. Volokhonsky, Dr.Med.Sci.
A.A. Krylov (Chief Therapist of St. Petersburg
from 1987 to 2002), Corresponding Member of the USSR Acad-

emy of Medical Sciences A.M. Ugolev

Puc. 6. 10./1. 3unbbep c cynpyroii u pykoBogutesnem MexgyHa-
POAHOrO OTAe/a-1leHTPa OXpaHbl 340POBbA MaTepy 1 pebéHka
MuHucTepcTBa 34paBooXpaHeHus, KHA3em Feopruem Bacusbe-
Bu4em C1AaMOH-IPUCTABH C Cynpyroi

Fig. 6. Yu.D. Zilber with his wife and Prince Georgy Vasilievich

Sidamon-Eristavi (Head of the International Department-Center
for Maternal and Child Health Protection of the Ministry of

Ha ¢oTorpadum (puc. 5), c1eBa Hanpaso, 3anevaT/ieHbl BUg-
Hble AeATeNn MeAMLMHCKOW Hayku. DTa ¢poTorpadua cBu-
AeTe/IbCTBYeT O TecHbIX ¢BA3AX Opua [aBugosmnya ¢ KO-
neramu. MHorve ms BbINMyCKHUKOB 3TOrO Kypca, Kak 1 OHM,
A06MNUCh 3HAUYMTE/IbHBIX YCMEXOB B CBOE NpodeccuoHa/lb-
HOW feATe/IbHOCTH.

CylecTByeT M Apyraa uMHTepecHasa ¢oTorpadpus, Ha
KoTopor tOpuit [laBnaoBuY 3amnevat/ieH CO CBOEN »KEHOM
M KHAsem Tleoprnem BacuabeBuydem CugaMOH-DpUCTaBM,
BbINMYCKHUKOM  BOEHHO-MOpPCKOM  MeaAMLMHCKOM  aKage-
MUKM 1948 roga, pykosoaguTenem MexayHapoagHOro OT-
Aena-LeHTpa OXpaHbl 340pOBbA MaTepu U pebéHka MuHu-
CTepcTBa 34paBOOXPaHeHMs, a TaKKe C Cynpyron KHAsA

(puc. 6).

Health) and his wife

HayuHo-ucciegosarenbckasn AeATe/IbHOCTb

Moc/e 3aLnTbl KaHAMAATCKOM gUccepTauum B 1956 rogy
Hay4HaA geATenbHOCTb HOpuA /laBUA0BMYA NMPOAO/IXKUAACH
B Hay4HO-MCC/1e40BaTe/IbCKUX MHCTUTYTaX MuHUCTepcTBa
34paBooOXpaHeHusa 1 Akagemmn Hayk CCCP (1962-1981 rr.).
Tam OH, B TOM 4KC/e, MPUHUMA/ AaKTUBHOE y4acThe B Bax-
HbIX UCC/1Ie40BAHNAX, HANpaB/I€HHbIX Ha MOBbILLEHWe 6e3oma-
CHOCTU TPYAa, U BHEC 3HAYWUTE/IbHbIN BK/AZ BO BHEAPEHUe
B MPAKTUKY HETOKCUYHBIX TYPOUHHBIX Mace/l, YTO OTPaKeHO
B PAAE HayyHbiX Ny6/uKauui u M306peTeHnid, NocBALLeH-
HbIX M3Y4EHUIO TOKCMYHOCTU Pas3/IMYHbIX XMMUYECKMX Coe-
AVHEHU 1 pa3paboTke CMOCOOOB CHUXKEHUA UX BPeAHOro
Bo3geicTBuA [5-8]. UTorom 3toro nepuoga crasa 3alimra
[AOKTOPCKOM AnccepTaumun [9] B 1971 rogy Ha Temy «BauAHme
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Puc. 7. ABTOpedepat guccepranum Ha COMCKaHue
YY€HOI CTeNneHN 4OKTOpa MeAULIMHCKUX HayK
10.4. 3unbbep
Fig. 7. Dissertation Abstract for the Doctor of Medical
Sciences Degree by Yu.D. Zilber
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Puc. 8. 3asaBaeHue 10.4. 3unb6epa Ha 3ameLeHue
AO/MKHOCTU Npodeccopa Kapeapbl pusnonornm
1994 roa
Fig. 8. Yu.D. Zilber’s application for the position
of Professor at the Department of Physiology, 1994

TpuKpesunpocPata Ha MUe/IMHOBbIE 0O0/I04KM U ero MeM-
BpaHoTOKCHYecKoe geicTBre (HEKOTOpble BOMPOCH! MaTo-
reHesa oTpas/ieHuin)» (puc. 7).

OduumanbHbiM onnoHeHTom tO.4. 3uabbepa Ha 3awu-
Te, NpOXOoAMBLUEN Ha 3acegaHun CoBeTa OTA/eHUA Mean-
KO-BM0/10rMYeCckuX HayK no Gpu3nonorum u papmako/s10rmm
Akagemmn MeguumnHcknx Hayk CCCP, BbiCTynmua akage-
MUK AMH CCCP, AOKTOp MeAMUMHCKMX Hayk, npodeccop
A.A./letaBerT.

KanHnyeckas n negarornyeckas AeATe/IbHOCTb

B 1981 rogy tOpwuit [laBuaoBMY nepeLluén Ha K/AUHWUYe-
CKY0 paboTy 1 4,0 1990 roga 3aH1Masn AO/IKHOCTb 3aBe/yto-
Lero otAeneHnemM /leHUHrpaACcKol ropoackon 60/1bHULbI.
C 1991 Mo 1994 roabl OH paboTasn KOHCY/IbTaHTOM B pAge
Nle4ebHbIX yypexaeHui. B 1994 rogy, no npurialleHunto
pekTopa I.MM. flkossesa [10], Opuit [aBuaoBud npUcTynua
K regarornveckon genatenbHocTM B CaHKT-NeTepbyprckom
rocyAapCTBEHHOM XMMUKO-PapMaL,eBTUHECKOM MHCTUTYTE,
cTaB npodeccopom kadeapbl dpusmonoruu (puc. 8). Ita Ka-
deapa, 0ocHOBaHHasA B 1919 roay akagemukom /1.A. Opbesu,
AB/IANACH O4HOM U3 CTapenlumX B UHCTUTYTE [11].

Ha kadegpe 10.4. 3ubbep npenoagasan NAN (nepsyto
£,0BpayvebHyl0 MOMOLLb), AWCLUMI/MHY, KOTOpas ceifvac
Ha3biBaeTcA «[lepBasa nomotb». BaarogapAa csoemy bHora-
TOMY OMbITY, OH ObICTPO OCBOWM/ BCE TOHKOCTM MpesmeTa
M Mpea/oXnUA N0rMYHOe pasgesieHne Kypca Ha Tpu pasge-
na: «Obwme Bonpocbl okasauua MAM», «Okasanune MNAMN
npu TpaBMax M HecHacCTHbIX cayyasax» u «Okasanue Al
npu pas/nyHblX 3a60/1eBaHUAX». B nociegHme rogbl sKU3HU
IOpuit [laBna0BUY NOCBATUA CeBA UCKAIOUYMUTE/IHO Meaaro-
rMYeCcKoW feATe/IbHOCTHY, BCe CBOE BpeMs OTAaBas CTy/AeH-

TaMm U nepegasand UM CBOW HGecLieHHbI MPaKTUYECKMIA OMbIT
(puc. 9-11).

HOpwuit flaBngoBuy 3uibbep NpoXKma CBOK TBOPYECKYHO
1 TpyAoBYyto Xu3Hb B CaHkT-lleTepbypre, rae pabotan go
2003 roga. OH YacTo nocewan r. [ICKOB, NPUBO3A LieHHble
MaTepuasbl 0 CBOeM AfAge nucaTtesie BennamuHe KaBepuHe
A/18 MEeCTHOro My3ef «/lBa KanuTaHa» U 06/1aCTHOM AeTCKoM
6MbMoTeKn MMeHu B.A. KaBepuHa. 3a CBOU AOCTUMKEHUA
HOpwuit [laBnaoBuY Gbin HarpaaeH 30/10TOM Meaanbio Bbl-
CTaBKM AOCTUNKEHUI HapogHoro xo3saicTea (BAHX) CCCP,
a TaKXXe yAO0CTOeH MpaBUTe/IbCTBEHHbIX Harpag. Kosaneru
CaHKT-MeTepbyprckoro XMMMKO-papmaL,eBTUHECKOro YHU-
BepcuTeTa BCerga C Ten/10TOM BCMOMUHAIOT O npodeccope
10.4. 3unbbep, oTMEeYan ero UHTe/I/IMFreHTHOCTb, OCTPOYMUe
W Ta/aHT co3/4aBaTb aTMocdepy, CnocobCTBYIOLLYIO TBOpYe-
CTBY U N/1040TBOPHOMY COTpPYyAHU4ecTBY. KOpuit [laBnaosuy
3unbbep CKOHYanCA B 2003 rody U 6bl/1 TOXOPOHEH BMecTe
CO CBOMM OTLOM /laBngaom AnekcaHgposuyiem Ha bosblue-
OXTUHCKOM K/1agouLue.

BocnomuHaHusa

tOpuli flasbidosuy 6bln 8cez0a OesmesieH, cMpemu/cs
6bIMb NO/IE3HBIM OKPYWAOULUM, 06U/ pdbomamb pyKamu,
MHO20€ yMe/s1 om cmpoumeibcmad men/iuybl 00 8d1KU 60/1b-
HblX Oepesbes, 8ce20d 6bl/1 20M0O8 NOMOYb BCEM, HE MO/lb-
KO 6/1UMHEMY Kpy2y, HO U Jume/asm cocedHell 0epesHu.
My3UKU €20 y8axcume/1bHO 38a/1U «HAW /aselobi4». OH 6bi/
OoYeHb aKmueeH U Oaxce Hacmoliyue 8 c8oemM e/ndHUuU No-
MOYb /I0OAM.

[o BOCNOMWMHAHUAM poacTBeHHMUbl H.M. Kucenéson,
¢ cembeit koTopolt F0./l. 3uabbep 4acTo NpoBOAMA OTMYyCKa
Ha NO4MOCKOBHOM Aave.
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Puc. 9. 10.A1. 3uib6ep c rpynno CTyAeHTOB,

CeHTABPb 1996 rog
Fig. 9. Yu.D. Zilber with a group of students,
September 1996

Puc. 10. 10.41. 3unb6ep ¢ rpynnoi UHOCTPaHHbIX
CTY/AEHTOB, anpe/b 1996 rog,
Fig. 10. Y.D. Zilber pictured with a group of international
students, April 1996

Puc. 11. YuebHasa ayauropusa kadpegpbl 2001 roga.
Mpodeccop 10.4. 3unbbep, goueHT B. H. Kyapun
Fig. 11. Lecture hall of the department, 2001. Professor
Yu.D. Zilber, Associate Professor V.N. Kudrin

3AKJNIOYEHUE

B HacToALlee Bpems, B [ICKOBe — MeCTe, TECHO CBA3aH-
HOM C UCTOpMeN ceMbu 3unbbep, BegeTcA akTMBHaA paboTa
no co3gaHuio ¢amuabHoro Guorpapuyeckoro myses. Hatue
ucc/neg0BaHne ABAAGTCA BK/Iag0M B 3TO BaXKHOE HayuHa-
HWe, HarpaB/lIeHHOe Ha COXPaHeHWe NaMATH O BblAAOLLMXCA
npeACcTaBUTE/IAX 3TON CeMbMU.

ABTOpbI HaAEITCA, YTO pe3y/bTaTbl UCC1e0BaHUA Oy-
AYT MHTepecHbl 0Oy4aloLLMMCA U NpenogaBaTe/aM Hallero
YHUBEPCUTETA, U3YHaIOLMM UCTOPUIO MeAULMHBI U papma-
LMK, @ TaKKe LMPOKOMY KPYry YuTaTes1el, MHTepecyoLLmMX-
cA cyabbamm 3HaUMMBbIX U BbIAAIOLLMXCA YHEHbIX.

BJIATOOAPHOCTDb
Bbipaxkaem rny60Kyto npusHaTe/IbHoCTb AHgpeto KOpb-
eBuyy CmupHoBy, cbiHy 10.[. 3uabbepa, 3a LeHHYy no-
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2. CembA 3wuabbep [ [InekTpoHHbit pecypc] [/
Mysee pomarHa B.A. KaepuHa «/lBa KanuTaHa»:
[caitt]. - URL: http://2cap.kaverin.ru/o-nas/semya-
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ABSTRACT. This essay, bearing a documentary and biographical nature, is the result of a documented
and scientific understanding of the scientific and pedagogical activities of Professor Yuri Davidovich Zil-
ber, Doctor of Medical Sciences. The stylistic and linguistic structure of the essay fully corresponds to the
authors’ goal: to create a concise and laconic picture of the labor, scientific, and pedagogical activities
of Professor Yu.D. Zilber. We faced the challenge of gathering disparate documentary information and
materials, as well as the recollections of relatives and colleagues, which helped to reveal the character
and contribution of Yuri Davidovich to medical and biological sciences as a significant scientist and
educator. In our opinion, we succeeded in researching and describing the key stages in the formation of
Yu.D. Zilber as a physician and scientist: the years of study, the difficult trials during the Great Patriotic
War, and his fruitful scientific and pedagogical activities. We utilized surviving archival documents and
scientific publications from the St. Petersburg State Chemical Pharmaceutical University, the Military
Medical Museum, and the Zilber family archive. The authors hope that the results of this research will
be of interest to students and teachers of our university studying the history of medicine and pharmacy,
as well as to a wide range of readers interested in the fates of significant and outstanding scientists.
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[/1A ABTOPOB

rny6okoyBa)kaemMbie aBTOpbI!

B naHHOM pasaene nevyaTtHoro usaaHms XXypHana «@opmynbl Papmauum» Mbl NPUBOAUM
OCHOBHbI€ acneKTbl, Kacarowmecs npaBun npuema crarei. MNoagpo6Hasa MHpopmauusa o6
oTnpaBKe cTaTei, npaBuiax Ais aBTopoB, aBTOPCKMX NpaBax U KOHPUAEHLUANIbHOCTH
M3/10)KEHa Ha CTpaHMUaxX Hallero camTta B pyopuke «0 XypHane».

[nA obecnevenus 6o/bLLEN MPO3PAYHOCTH UHAMBUAYA/IBHO-  MOATOTOBKM MAaTepUa/ioB Hay4HOI CTaTbu. B pesy/ibTaTe Takoro
ro BK/aza aBTopoB (aBTOpa) Mpeg/araem BOCNO/b30BaTbCA Of-  MOAXOAA aBTOPOM MOTYT 6bITb BbIGPaAHbI Te WM UHbIE HampaB/ie-
HUM 13 BapUaHTOB TOKCOHOMMYECKOM Tab/nLbl, PUHATON PAAOM  HUA paboTbl, KOTOPbIE COOTBETCTBYIOT BK/I/Ay aBTOpa B MOATO-
3apy6eXkHbIX U3AaTe/IbCTB, KOTOPYHO aBTOPbI UCMIO/B3YIOT B XO4e  TOBKY CTaTbU M MEKAYHAPOAHOMY CTaHAapTY aBTOPCTBA.

TokcoHOMUYecKasn 'raGnMu,a

Bknap aBTopa

Pa3paboTka KoOHuenuum

0O6paboTKa AaHHbIX

AHanuTuka

MoMUCK UCTOUHUKOB
¢UHAHCUpPOBaHUSA

UccnepoBaHue

MeTtoaonorusa

PyKOBOACTBO NPOEKTOM

MaTtepuanbHoe
o6ecneveHue

MporpammHoe
o6ecneveHune

ConpoBoXaeHue
npoekTa

MpoBepka
[0CTOBEPHOCTH
pesynbTaToB
uccnepoBaHus

Busyanusaums aaHHbIX

MepBoOHa4YanbHbIN
NpoeKT

MepepaboTtka
nepBOHa4ya/ibHOro TeKcTa
Ha OCHOBE peLLeH3ui
U pefakTMpoBaHUsA

Copep)xaHue HanpasaeHUs paboTbl
Upnen; dopmynupoBaHue unu paspaboTka o6LLMX UCCIIea0BaTeNbCKUX LieNei 1 3aaau.

yl'lpaBneH'-lecKail AeATe/IbHOCTb N0 aHHOTUPOBAHUIO (COB.D,aHMIO MeTa,D.aHHbIX),
ucnpaseneHUo U BeAeHU ucaieqoBaTe/ibCKMX gaHHbIX (BKnIO‘-IaFI co3gaHue
CUCTEMHbIX NporpammM, rge 3To Heo6xoaumo ans UHTepnpeTaumm caMmx AaHHI:IX) ansa
npeagapuUTesibHOro U NOBTOPHOro UCNoOJ/ib30BaHUA.

anMEHeHMe CTaTUCTUYECKUX, MaTEMAaTUUYECKUX, BbIMUCTIUTEJ/IbHbBIX UJIU UHDbIX
¢OpMaanbIX MeTOA0B AJ19 aHa/ln3a UJn CUMHTE3a AaHHbIX ucaieanoBaHus.

I'IonyHeHue (HMHaHCOBOM NOAAEPIKKU ANS NPOEKTa, CTaBLUero pe3ynbrTaTtoM 3TOM nyGJIMKaUMM.

JKcnepuMeHTanbHoe uccneaoBaHue Mau C60p AaHHbIX/A0Ka3aTeNbCTB.
Pa3pa60oTka METOAO0B UCUIEA0BaHUS UM NPOEKTUPOBAHUE MOAENEN.

YnpasneHue u pacnpeaeneHuve ob6si3aHHOCTel BO BpeMs njlaHUpoBaHUA U
BbIMOJIHEHUSA Haquo-Mccnep,osa'reanKoﬁ AeATEeNIbHOCTU.

MpepocraBneHue nccnepoBaTe/ibCKMX MaTepuanos, peakTUBOB, BELLECTB, NaLUeHTOB,
nabopaTopHbIX 06pasLLOB, )KUBOTHbIX, KOHTPOJ/IbHO-M3MepPUTE/IbHbIX NPUGOpPOB,
BbIYMUIMTE/IbHbIX PECYpCcoB UK APYrUX CPeacTB aHanusa.

MporpamMmmupoBaHue, paspa6oTka NnporpaMMHOro o6ecneyeHus; NpoeKTUpoBaHue
KOMIMbIOTEPHbIX MPOrpaMMm; paspa6oTka KOMMNbIOTEPHOro KOAa M BCOMoOraTesibHbIX
anropuTMoB; TECTUPOBAHME CYLLECTBYHOLLMX KOMMOHEHTOB KoAaa.

KoHTposb 1 OTBETCTBEHHOCTb PYKOBOACTBA 3a NJIaHUPOBAHUE U BbINOJIHEHUE HAay4YHO-
ncanepoBaTeNibCKol AeaTeNIbHOCTH, BKJIKOYAsi HACTaBHMYECTBO MO OTHOLUEHUIO K
OCHOBHOW rpynne uccnepoBaTtenen.

MpoBepkKa, B paMKaXx AesTe/IbHOCTU WU OTAENbHO, 06LLEI peniMKaumm/BocnponssoaMMocTi
peBy.ﬂbTaTOB/BKCHepMMeHTOB U Apyrux pesynbratoB uccneaoBaHUA.

Paspa6oTKka npeseHTaumii ony6MKoBaHHOM pa6boTbl UM MaTepuanos UCU1eA0BaHUS;
OTAEeNbHbIX Tabnuu, rpadmuKoB, pUCYHKOB 1 poTorpaduid.

MoaroToBka, co3gaHue u/unu npeseHTauus ony6JMKOBaHHOM pa6oTbl, B YaCTHOCTU
HanMcaHue NnepBOHavYanbHOro NPoeKTa (BK/OYas NepeBos Mo CyLecTsy).

MoaroroBka, cosaaHue u/wnm npeseHTaums AopaboTaHHOM paboTbl NpeacTaBUTENS MU
nepBoOHa4asibHOM UCUIeA0BaTENbCKOM rpynnbl. OTBETbI HA BONPOChI PELIEH3EHTOB,
B TOM YMUUIE A0 U Nodie NyGanKauun.



ABTOpCKMeE npasa

ABTOpCKOE cornaweHue (nyoanuyHaa ogepra)
0 Ny6/IMKaumMm CTaTbu B HAYy4HOM XXypHane «dop-
mynbl @apmauuu» (UsBneveHue)

M3gaTtenbcTBO (gasee — U3gatens), C O4HOM CTOPOHDI,
npeg/iaraeT HeonpegeneHHOMY Kpyry Ay (ganee — ABTOp),
C APYroi CTOPOHBI, 3aK/OHYUTb HACTOALLEE COT/alleHue
(manee - Cornawenue) o ny6/MKaLMU HAyUYHbIX MaTepu-
anoB (panee — CTaTbA) B HAYYHOM KypHase «Popmyibl
dapmauumn» (ganee — ypHan) Ha HUKEYKA3aHHbIX YC/10-
BUAX.

1. 06Lwme nonoXxxeHusa

1.1. HactoAawee CornaweHne B COOTBETCTBMM C M. 2
CT. 437 TpaxgaHckoro Kogekca PP asnAeTca nyb6aM4HOM
odeproit (ganee — OdepTa), NO/HBIM U HE30rOBOPOYHbLIM
npuHATMEM (@KLENTOM) KOTOPOM B COOTBETCTBUM CO CT.
438 I'paxkpgaHcKoro kogekca PP cumtaeTtcA otnpaBka ABs-
TOPOM CBOMX MaTepuwasZioB MyTeM 3arpy3KuM B CETEBYHO
3/1eKTPOHHYIO CUCTEMY Npuema CcTaTei Ha pacCMOTpeHue,
pa3MeLLeHHYIO B COOTBETCTBYIOLWEM pasgese caiTta Kyp-
Hasia B MHPOPMALMOHHO-TE/IEKOMMYHUKALMOHHOM CeTu
«MHTepHeT» (gasee — MHTEpPHET) UK Ha 3/IEKTPOHHYIO Mo-
YTy pegaKuuu.

1.2. B COOTBETCTBUM C AENCTBYIOLMM 3aKOHOAATE/IbCT-
BOM P® B 4acTu cobntogeHnA aBTOPCKOro npasa Ha 3/1eK-
TPOHHbIE MHPOPMALMOHHbIE pecypcbl, MaTepuasbl CaiTa,
3/1IGKTPOHHOIO XXYPHa/Za UM NMPOEKTa He MOryT ObiTb BOC-
npowu3BeseHbl MO/MHOCTbIO UM YacTUYHO B At06oI popme
(3/1eKTpOHHOM MM MevaTHOM) 6e3 npeABapUTENbHOrO CO-
racMa aBTOPOB M PEAAKUMU KYPHa/ia, KOTOPOe MOXKeT
6bITb BbIPAXKEHO MyTem pa3MelleHMA COOTBETCTBYHOLLLEro
paspelueHus (OTKpbITOM /uueHsun Creative Commons
Attribution International 4.0 CC-BY) B cOOTBeTCTBYHOLLEM
pasgese caitta *KypHana (Mo mecTy pasmelleHus my6anKy-
eMbIX MaTepuasnos) B ceT MHTepHeT. [pu UCNo/1b30BaHWUK
ony6/IMKOBaHHbIX MaTePMaZioB B KOHTEKCTE APYrUX AOKY-
MEHTOB HeobX0/AMMa CCbl/IKa Ha NePBOUCTOYHMK.

1.3. KypHan 3apeructpupoBaH PegepasibHOW c1yK60M
no Hag3opy B cdepe cBA3U, MHPOPMALMOHHbBIX TEXHO/0T UM
M MaccoBbIX KOMMYHMKaumit (PockomHaz3zop).

[..]
4. 06LwwMe yCoBUS OKasaHUs yaiyr

4.1. U3aaTe/1b OKasblBaeT yU1yru ABTOPY TO/IbKO MPU BbINO/-
HEHUW C/1eAyHOLLMX YC/IOBUIA:

— ABTOp NpeAoCTaBW/1 NyTeM 3arpy3Ku CTaTbi BCe MaTepua-
/lbl, COOTBETCTBYIOLLIME TpeboBaHMAM OdepThbi;

— AsTop ocyLectsua Akuent OdepTbl.

4.2. Ycnyru npeaocTtas/stoTcA ABTOpY Ha 6e3B03Me3agHOM
OCHOBe.

4.3. B cryvae ecm matepwmarsibl npegocTas/ieHbl ABTOPOM
C HapyLleHreM npaBwa U TpeboBaHui HacToAweln OdepThl,
M3paTesb BripaBe OTKasaTb B UX PasMeLL,eHuu.

4.4. Mi3gaTte/ib B Te4eHMe CPOKa AencTBuA [JoroBopa He He-
CeT OTBETCTBEHHOCTb 33 HeCaHKLMOHMPOBAHHOE WCMO/b30Ba-
HMe TPETbMMM ML AaMM AaHHbIX, MPeA0CTaB/1eHHbIX ABTOPOM.

5.MpaBa n o6s3aHHOCTM CTOPOH

5.1. ABTOp rapaHTupyer:

— YTO OH AB/IAETCA AENCTBUTE/IbHbIM NPaBoob/iagaTesem
MCK/IFOUUTE/IbHBIX MPaB Ha CTaTblO; NPaBa, NpeAoCcTas/ieHHble 13-
Aatento no HacroAulemy Cor/alleHu1to, He nepeaaBaincb paHee
1 He ByayT nepeaaBaTbCA TPETBUM /MLAM 40 MOMEHTa Ny6/mKa-
uum Cratbk U3patenem B AKypHane;

—yT10 CTaTbA COAEPKMUT BCE NMPeAyCMOTPEHHbIE AENCTBYIO-
LM 3aKOHOZaTe/IbCTBOM 06 aBTOPCKOM MpaBe CCbI/IKM Ha LUTH-
pYyeMmbIx aBTOPOB W/w/m U3gaHus (Matepuasbl);

— 4TO ABTOPOM T0O/yHeHbl BCe HeOOXOAMMble paspeLleHua
Ha ncnosb3yemble B CTaTbe pesy/bTaTbl, GaKTbl M MHbIE 3aUMCT-
BOBaHHble MaTepuasibl, MPaBoob/1agaTe/iemM KOTOpbIX ABTOP He
AB/IAETCA;

- 4To CTaThA HE COAEPMKUT MaTepua/ibl, He Mnoa/exkalpe
0ry6/IMKOBaHMIO B OTKPbITOM NeYaTy B COOTBETCTBUM C eMCTBY-
IOLLMMM 3aKOHOAATE/IbHbIMU akTamu PP, 1 ee onyb/mMKkoBaHue
M pacnpocTpaHeHne He MpuBeaAyT K pasr/lalleHU0 CeKPETHOM
(KoHPUAeHUMaNbHOI) MHbOPMaLMKM (BK/IKOYAA rOCyAApCTBEH-
HYIO TaiiHy;

— 4TO ABTOP MPOUHGOPMMPOBaZ COABTOPOB OTHOCUTE/Ib-
HO yc10BMit 3TOro CorlallieHna 1 no/yHMa Ccor/iacue Bcex coaB-
TOPOB Ha 3aK/o4eHne HacToAwero Cor/ialeHna Ha YUI0BUAX,
npeaycMoTpeHHbIx Cor/aLleHnem.

5.2. ABTOp 06A3yeTCA:

—MpeaCTaBWTb pyKOMMch CTaTbi B COOTBETCTBUM C TpeboBaHu-
AMM K CTaTbAM, YKa3aHHbIMM Ha caite MypHasia.

— HE WCMO/b30BaTb B KOMMEPYECKMX Lie/IFX U B APYrvX U3-
AaHusax 6e3 coriacusa M3gaTtens 3/1eKTPOHHYH Konuto CTaTby,
NOArOTOB/IEHHYIO M3aaTesiem;

— B MpoLecce noArotoBku CTatbu K Ny6/MKaLum BHOCUTb B
TekcT CTaTby UCMPAB/IEHNS, YKa3aHHbIE peLieH3eHTaMM U MPUHs-
Thle Pegakupelt XypHana, n/uam, npu HeobXxoAUMOCTH, Mo Tpe-
6oBaHuio M3gatens n Pegakumm gopabotats CTaTbio;

— YuTaTbh KOppeKTypy CTaTbu B CPOKM, MPeAYCMOTPEHHbIe
rpaduKom BbixoAa HypHanga;

— BHOCUTb B KOPpeKTypy CTaTbu TO/IbKO TOT MUHMMYM MpaB-
KU, KOTOPbI CBA3aH C HEOBXOAUMOCTBIO MCMIPAB/IEHUA AOMYLLIEH-
HbIX B OpWruHaze CTaTby OLLIMOOK W/WMM BHECEHUA BaKTo/I0rMYe-
CKMX U KOHBIOHKTYPHbIX U3MEHEHUIA.

5.3. ABTOp MMEET NnpaBso:

— nepe/aBaTb TPETLVM /IMLIAM 3/IEKTPOHHYHO KOMMEO oryo/in-
KoBaHHOW CTaTbK, NPeAoCTaB/IeHHyto emy M3aaTtesem coracHo .
5.4 HactoALero Cor/aLleHuna, Le/IMKOM WM HaCTUHHO //1A BR/IKOHe-
HuA CTaTby B 6a3bl A4aHHbIX 1 PENO3UTOPUM HayHHOM MHOPMALIN C
Lie/IbtO MPO/ABMMKEHUA aKaeMUHECKNX WM HaY4HbIX MCC/1e4,0BaHUM
WM 417 MIHPOPMALIMOHHBIX M OOpa3oBaTe/IbHbIX Lie/1el Mpu yc10-
BUM 0BecreyeHus CCbIoK Ha ABTOpa, KypHaa u M3aatens.

5.4. 3gatenb obAsyerca:

— ony6/MKOoBaTb B Ne4aTHOM M 3/1eKTPOHHOM Ppopme CTaTbio
ABTOpa B *KypHa/ie B COOTBETCTBUM C YC/IOBUAMM HACTOALLLEro
Cornawenus;

- 1o peLlenunto Pegakumm XKypHana, B c1ydae Heobxogumo-
CTW, NpeAoCTaBUTL ABTOPY KOPPEKTYpY BepcTku CTaTbh 1 BHE-
CTV 060CHOBaHHYO NMPaBKy ABTOPa;



[INA ABTOPOB

— MPpeAOCTaBUTb ABTOPY 3/1EKTPOHHYIO KOMUKO OMy6/MKo-
BaHHOM CTaTby Ha 3/1EKTPOHHBIN agpec ABTOpPa B TeYeHwe 15 pa-
604X AHel cOo AHA BbIXOAa HOMepa KypHa/ia B CBET;

— cobogaTh NpeAyCcMOTPEHHbIE AEMCTBYIOLLMM 3aKOHOA-
Te/IbCTBOM MpaBa ABTOPa, @ TaKKe OCYLLIECTB/IATb UX 3aLLUTY U
NPUHUMATb BCE HEODXOAMMbIE Mepbl 4/1A MPeAyNpeKAeHUa Ha-
PYLUEHUSA aBTOPCKMX MPaB TPETbUMM /IMLIAMM.

5.5. M3gatesb umeeT npaso:

— OCYLLLeCTB/IATb TEXHUYECKOE U /IMTePaTypHOe peaaKkTUpo-
BaHue CTaTbi, He u3MeHsoLee ee (OCHOBHOE CoAepKaHue);

— NPOBOAUTb 3KCrepTu3y CTaTbu 1 npeg/aratb ABTOPY BHe-
CT HeObXOAMMbIE U3MEHEHUSA, 4,0 BbINO/HEHNA KOTOPbIX CTaTbA
He BypeT pasmeliieHa B XKypHase;

— npu /Mobom noutegytoLieM paspeLleHHOM UCrMo/1b30Ba-
HUM ABTOPOM (/UM MHBIMMK iMLaMK) HKypHana ufuam Cratbu (B
TOM unc/ie to60M ee 0TAe/IbHOIM YacTy, GpparmeHTa) TpeboBaTh
OT YKa3aHHbIX /1L, YKa3aHuA CCbl/IKK Ha MRypHan, U3aaTens, As-
TOpa /KM MHbIX 06/1a4aTe/1ei aBTOPCKUX NMPaB, Ha3BaHue CTaTbK,
Homep *KypHana v rog, ony6/MKoBaHKs, yKasaHHble B XKypHase;

— pasmewatb B CMU 1 gpyrx MHGOPMALIMOHHbIX MCTOHHM-
Kax NpeaBapuTe/IbHYO M[Wn PeKIaMHYH MHGOPMALMIO O NMpes-
crosALLei ny6mkaumm Ctatbu;

— yCTaHaB/MBaThb npaswa (yC10BuA) nprema 1 nyb/mKaLmm
martepuazioB B MKypHane. Pegrosnnernm *RypHana, BO3r/1aB/is-
MOl I/1aBHbIM pe/aKTOPOM, MPUHAA/EKAT UCK/IHOUUTE/IbHbIE
npaBa 0Tbopa M/W/M OTKJIOHEHWA MaTepuasioB, HaMpaB/IAeMbIX
B peAakuuio KypHasa ¢ Le/bto Ux myb/mKaLmm. Pykonmcs (Ma-
Tepuas/ibHbIi HOCWTE/Ib), Hanpas/Aemasi ABTOPOM B Pesakupmto
"RypHasa, BO3BpaTy He nog/1exkut. Peaakuua *RypHasa B nepenu-
CKy MO BOMpOCam OTK/IOHeHuA CTaTbk Pegkonnernein XypHana
He BCTyMaeT;

— BPEMEHHO MPUOCTaHOBUTb OKas3aHne ABTopy yuiyr ro Co-
/1ALLEHMIO MO TeXHUYECKMM, TEXHO/ZIOrMHECKUM W/ UHBIM MPUYn-
HaMm, NPenATCTBYIOLLMM OKa3aHUIO YUIYr, Ha BpeMA YCTpaHeHuA
TaKMX MPUYMH;

— BHOCUTb M3MeHeHWA B OdepTy B ycTaHOB/IeHHOM OdepTol
nopsAgKe — NPUOCTaHOBUTb OKa3aHue yu1yr no Cor/ialleHnto B Of-
HOCTOPOHHEM BHeCygebHOM NopAgKe B C1y4anXx:

a) ecm CTaTbA He COOTBETCTBYET TemMaTuKe HypHana (um
KaKoW-11bo ero 4acTu), M60 NpesCTaB/IeHHbIM MaTepuan Heao-
CTaTOYeH A/1A CaMOCTOATE/IbHOM Myb/mKaLmu, mbo opopmie-
Hue CTaTbM He OTBEYaeT NpesbAB/IAeMbIM TPeOOBaHUAM;

6) HapyLueHUA ABTOPOM MHbIX 06A3aTe/IbCTB, MPUHATBLIX B
cooTBeTcTBUM C OdepTOoit.

5.6. Bo Bcex cnyvadAx, He OroBOPEHHbIX M He npeayCcMo-
TPeHHbIX B HacToALem CoraaieHnn, CTOpOHbl 00fA3aHbl pyKo-
BO/ACTBOBATLCA AEMCTBYHOLLMM 3aKOHOAATeNbCTBOM Poccuit-
ckovt Pegepauym.

7. TopapoK U3MEHEeHUS U pacTOpXKeHUNA
CornaweHus

7.1. 3aaTe b BNpaBe B 04HOCTOPOHHEM MOPAAKE U3MEHATb
yC10BHA HacToALero Cor/alleHuns, NpeaBapUTe/IbHO, He MeHee
4eMm 3a 10 (4ecATb) Ka/leHAAPHBIX AHEN A0 BCTYI/IEHWA B CUAY CO-
OTBETCTBYHOLLMX U3MEHEHU, M3BeCcTUB 06 3TOM ABTOpa Yepes
CalT KypHa/sa wiv nyTem Harnpas/IeHWUs U3BELLEHWA NOCPeaCT-
BOM 3/1eKTPOHHOW MOYTbI Ha agpec 3/1eKTPOHHOM MOYTbl ABTO-

Pa, YKasaHHbI B 3aABKe ABTOpa. M3MeHeHWA BCTynatoT B Cuy
C A@Tbl, YKa3aHHOM B COOTBETCTBYHOLL,EM U3BELLEHWM.

7.2. B c1yqae Hecornacua ABTOpa C M3MEHEHUAMM YC/I0BUIA
HacTosuero CoraalleHns ABTOP BrpaBe HanpasuTb M3aaTteto
nUcbMeHHOe yBegoM/IeHe 06 OTKase oT HacToAulero Corna-
LLIEHUA NYTEM 3arpy3K1 YBEAOM/IEHWA B CETEBYIO 3/1@KTPOHHYIO
cucTeMy npuema ctaTeit Ha pacCMOTPEHHE, Pa3MeLLLeHHYIO B CO-
OTBETCTBYIOLLEM Pa3ze/ie caiTta HKypHasa B ceT MHTepHeT uam
HanpaBs/IeHMA YBeAOM/IeHNA Ha OPULMA/IbHBIN aAPEC 3/1EKTPOH-
HOW noyTbl Pegakumm XypHana, ykasaHHbI Ha caiite *KypHasa
«Popmy/bl PapmaLmm» B ceTr MHTEpHeT.

7.3. HactosAwee CorzialleHne MoxeT HbiTb pacTOPrHyTO
A,0CPOYHO:

- o cor/aweHnto CTopoH B to6oe Bpems;

— MO WMHbIM OCHOBAHUAM, NMpeaAyCMOTPEHHbIM HAaCTOALLMM
CornaiieHuem.

7.4. ABTOp BrpaBe B O4HOCTOPOHHEM MOPAAKE OTKa3aTbCA
OT MCNO/IHEHUA HacToALero Cor/allenuns, Hanpasue M3aartento
COOTBETCTBYIOLLLEE YBEAOM/IEHNE B MUCbMEHHON popme He me-
Hee YeMm 3a 60 (LLeCTbAECHT) Ka/eHAAPHDBIX AHEN 40 NpeAnona-
raemoi gatbl ny6/MKaumm cTatbu ABTOpa B XKypHase.

7.5. TlpeKpalLleHre cpoka geictauna Cor/alenus no bo-
MY OCHOBaHMIO He 0CBOBOAaeT CTOPOHbI OT OTBETCTBEHHOCTH
3a HapylueHuA ycioBuidA COr/lalleHus, BO3HUKLLME B TeYeHue
CpOKa ero feicTauA.

8.0TBeTCTBEHHOCTb

8.1. 32 HEUCTIO/HEHWE WM HEHa/1exKalLee UCTO/HEHWE CBO-
ux 06s3aTe/bcTB Mo CorvialleHnto CTOPOHbI HECYT OTBETCTBEH-
HOCTb B COOTBETCTBUM C A€MCTBYHOLLMM 3aKOHOAATE/IbCTBOM PO.

8.2. Bce cBeseHws, NpeaocTaB/ieHHble ABTOPOM, A0/1XKHbl
ObITb A0OCTOBEPHbIMU. ABTOP OTBEYAET 3a A4OCTOBEPHOCTb U
NO/IHOTY nepesaBaemMblx UM M3aartento caeseHuid. Mpu ucnonb-
30BaHUM HEAOCTOBEPHbIX CBEAEHUM, MO/yYeHHbIX OT ABTOPa,
M3aaTe b He HeCeT OTBETCTBEHHOCTH 33 HEraTMBHbIE NMOC/IEACT-
BUS, BbI3BAHHbIE €ro AeMCTBUAMM HAa OCHOBAHUM NPeAOCTaB/1eH-
HbIX HEZLOCTOBEPHbIX CBEAEHUIA.

8.3. ABTOp CaMOCTOATE/IbHO HECET BCHO OTBETCTBEHHOCTb 33
cobntogeHne TpeboBaHuUit 3aKoHoAaTe/IbcTBA PP 0 pekaame, o
3alLMTe AaBTOPCKMX M CMENKHBIX MPaB, 06 OXpaHe TOBAPHbIX 3Ha-
KOB U 3HaKOB 06C/Y*KMBAHUA, O 3aLLIMTe MpaB noTpebuTeneit.

8.4. M3paTenb He HeceT HMKaKOoM OTBETCTBEHHOCTM Mo Co-
r/1aleHuto:

a) 33 Kakne-/IM60o AeNCTBIA, ABAIOLLIMECH NPAMbBIM WM KOC-
BEHHbIM Pe3y/IbTaTOM AeiCTBUIA ABTOPa;

6) 3a KaKkue-M60 yObITKI ABTOPa BHE 3aBUCMMOCTH OT TOTO,
MOT /1 U3aaTe/b npeABMAETb BO3MOXKHOCTb TaKMX YObITKOB WK
HeT.

8.5. U3gaTte/ib 0CBOGOKAAETCA OT OTBETCTBEHHOCTM 33
HapyLLeHue yc/10Buit Cor/alleHns, e Takoe HapyLueHue
BbI3BaHO AelCTBUEM OBCTOATE/IbCTB HEMPEOoA0/IMMON CUAbI
(dopc-maxkop), BK/IOYAS 4ENCTBUA OPraHOB rocyAapCTBEH-
HOW B/1aCTH (B T.4. MPUHATUE NMPABOBbIX aKTOB), MOXap, Ha-
BOAHEeHWe, 3eM/eTPACeHNe, gpyrue CTUXuiHble HeacTBuA,
OTCYTCTBUE 3/1EKTPOIHEPIrUM M/nan cbou paboTbl KOMIbLO-



TepHol ceTu, 3a6acToOBKM, rpaxKAaHCcK1e BO/IHeHUA, becro-
PAAKY, Ntobble MHble 06CTOATENbCTBA.

[..-]
10. Mpoune yuiosus

10.1.  /ltobble  yBegOM/IEHWA, COOBLLEHns, 3anpochl
M T. N. (33 UCK/IIOYEHUEM [LOKYMEHTOB, KOTOPbIE AO/KHbI
6bITb HaNpaB/1eHbI B BUAE NO/A/IMHHBIX OPUrMHA/IOB B COOTBET-
CTBMM C 3aKOHOAATE/NIbCTBOM P®P) CUMTAOTCA MO/YHEHHbIMM
ABTOPOM, e/ OHU BblIn NepeaaHsbl (Hanpas/eHsl) U3gate-
/leM Yepes CalT »ypHaaa (B TOM Ync/ae nytem nyb/uKaumm),
no ¢akcy, No 3/1eKTPOHHOM MOYTe, YKa3aHHOM B 3aABKe U Mo
APYrMM KaHazam cBf3n. CTOPOHbI NMPU3HAIOT HOPUANHECKYIO
cuay yBeAOM/IEHUIA, COOOLLIEHUIA, 3anPOCOB U T. M., NepesaH-
HbIX (HaMpaB/IeHHbIX) YKa3aHHbIMU BbiLLie COCOBamMM.

10.2. B cn1yvae npegbasaenuna Kk Usgatento TpeboBaHui,
CBA3AHHbIX C HapyLIEHWEM WCK/IOYMTE/IbHBIX aBTOPCKUX U
MHBIX MPaB UHTE/I/IEKTYa/IbHOM COBCTBEHHOCTU TPETbUX /LY
npu cosganum CTaTb UK B CBA3M C 3aK/1t04eHneM ABTOPOM
HactoAwwero CoraalieHus, ABTop 06A3yeTca:

— HeMe//1eHHO, Moc/e Mo/MyYeHUa yBeAoM/1eHuA U3-
AaTenA, NPUHATb Mepbl K YPery/IMpoBaHuio CnopoB C Tpe-
TbUMU INLLAMU, NPU HEOBXOAMMOCTH BCTYNUTL B CYA,ebHbIN
npouecc Ha CTOpoHe M3aaTtena u npeAnpuHATL BCe 3aBUCA-
LiMe OT Hero 4encTBUA C Le/Iblo UCKAtoYeHna U3gaTena us
4ynC/a OTBETHUKOB;

— BO3MeCTUTb M3aaTe/ito noHeceHHble cygebHble pacxoapl,
pacxogpl U yObITKM, BbI3BaHHbIE MPUMEHeHeM Mep obecnevye-
HUA UCKA U UCTIO/NHEHWA CyAeOHOMO peLLeHus, U Bbir/IadeHHble
TPeTbeMY /LY CYMMbI 33 HapYyLLEHME UCK/IFOHMUTE/IbHBIX aBTOP-
CKMX W MHbIX NPaB UHTE/I/IEKTYa/IbHOM COBCTBEHHOCTH, A TaKXKe
WHble YObITKM, MOHeCeHHble M3aaTes1em B CBA3M C HECOB/II04eHU-
eM ABTOPOM rapaHTuii, TPegoCTaB/I€HHbIX MMM MO HAaCTOALLLEMY
Cornawenuto.

10.3. B cootBeTCcTBUM CO CT. 6. P3 «O NEepCcoHa/IbHbIX AaH-
HbIx» N2 152-P3 OT 27 Mt0/1A 2006 roga B Neprogd ¢ MOMEHTA
3aK/04eHna HacToAwero CorsalleHma M 40 MpeKpalyeHnua
obasatesibcTB CTOPOH no HactosAlemy CorsallueHnto ABTOp

BbIpaXKaeT corzacMe Ha obpaboTky M3gatesem cregyroLmx
NepCcoHa/IbHbIX AaHHbIX ABTOpa:

— pamunamna, MA, OTHECTBO;

— UHAUBUAYA/bHBINA HOMEp HasoronaaTesbwuka (MHH);

— f;aTa M MeCTO pOXKaeHus;

— CBe/,eHUA O MPaXA4aHCTBE; PEKBU3UTLI AOKYMEHTOB, Y/0-
CTOBEPAIOLLMX IMHHOCTb;

— aApeca MecTa perncTpaummn n GpakTMHeckoro Mecta »mu-
Te/bCTBa;

—aZpeca 3/1eKTPOHHOM MOYTbI; MOYTOBbIM agpec C UHAEKCOM;

— HOMepa KOHTaKTHbIX Te/lepOHOB; HOMepa (paKCoB;

— CBegeHuA 0 MecTax paboTbl.

10.4. ABTOp B A0BPOBO/ILHOM MOPSAKE MPeaoCTaB/aseT
B PesaKkLmio HKypHazia cBegeHus o cebe 1 0 Kaxg0M U3 COaBTo-
pos (Mo npeABapuTe/IbHOMY COT/IACOBAHMIO C HUMM) B COCTaBe,
YKa3aHHOM B M. 10.3.

10.5. M34aTe/b BNpaBe NpousBoAUTL 0OpaboTKy yKasaHHbIX
NEePCOHa/IbHBIX AAHHBIX B Lie/IAX UCMO/HEHUA HacToALero Coria-
LLIEHWA, B TOM YMC/1e BbINO/IHEHWA MHPOPMALWOHHO CNIPABOYHOIO
obutykmBanmA AsTopa. Mog 06paboTKOM MepcoHa/bHbIX AaH-
HbIX MOHUMAOTCA AeiCTBUA (OrepaLym) C NepcoHa/IbHbIMMU AaH-
HbIMM, BK/IFO4aA COOP, C1CTEMATU3ALWIO, HAKOT/IEHWE, XPaHEHUe,
yTO4HEeHWe (OBHOB/IEHUE, M3MEHEHHE), UCMO/Ib30BAHUE, Pacrpo-
CTpaHeHue (B TOM Ync/ie nepesada TpeTb M /nLam), 06e3/miu-
BaHWe, 6/10KMPOBaHME U YHUUTOXKEHUE MEePCOHA/IBHBIX AaHHBIX
B COOTBETCTBUM C AEMCTBYIOLLIMM 3aKOHOAATe/IbcTBOM PO,

10.6. ABTOp BrpaBe OTO3BaTb COr/iacne Ha 06paboTKy
NepCoHasibHbIX AaHHbIX, NePeYNCIeHHbIX B M. 10.3, Hanpa-
BMB M3aaTe/1t0 COOTBETCTBYOLLEE YyBEAOM/IEHME B C/1y4anX,
npeayCcMOTPEHHbIX 3aKoHogaTenbctBom PP. Mpu noayue-
HWM yKa3aHHOro yseAom/aeHua M3gatesb Bnpase npuocTa-
HOBMUTb OKa3aHue ycayr.

KoHdurpeHumanbHOCTb

MMeHa u agpeca, yKasaHHble Bamu npu perucrpaumu
Ha 3TOM caifTe, ByayT WMCMO/Ib30BaHbl UCKIOUYUTE/IBHO AR
TEeXHUYECKUX Lie/Iel: KOHTaKTa ¢ Bamu uam ¢ peleHseHTamu
(pepakTopamu) B npouecce NoAroToBKM Balueit ctaTbu K ny-
6/1MKauun. OHU HU B KOeMm c/1ydae He ByAyT npesocTaBaATbCA
APYTUM /IMLLAM U OPraHu3aLUAM.
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