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OT PEQAKLIUU
FROM THE EDITOR

Aoporue untatenn!

dapmayeBTHHeCcKOe COObLEeCTBO MHOMMX CTPaH mMupa
WMHULMUPYET YCU/IUA Mo obecrieyeHnto 40CTyna nalumMeHToB
K HeL0pOrMM /IeKapCcTBaMm, NogaeprKKe KOHKYPEeHTOCNoco6-
HOCTH, FapaHTUM MHHOBALMI U YCTOMYMBOCTH papmaLeBTu-
YeCKOW NMPOMBILL/IEHHOCTH, @ TaKKe pa3paboTKe BbICOKOKa-
4eCTBeHHbIX, 6e30MacHbIX, SGPEKTUBHBIX U ISKO/NOTUHECKH
YUCTbIX /IEKAPCTBEHHbIX NPenapaTos.

3/A0poBbIe Nt0AM, MALUEHTbI U CNeLMasnCTbI
3/,paBOOXPaHEHUA OXUAAIOT NO/yHeHUA npeu-
MYLLECTB OT PaBHOro 40CTyna K 6e30mnacHbIM,
COBPEMEHHbIM U HeAOpOrMM MeToAaMm /ieve-
HWA. PapMaLeBTUYeCKMi 0Tpac/ib Poccum BHO-
CUT BaKHbIM BK/1a4 B €e SKOHOMMUKY, CO34aBas
BbICOKOKBa/IMPULMPOBAHHbIe paboune mecTa
1 UHBECTUPYA B MHHOBALMK.

LUndposusauma U MHHOBALMM B MCMO/Ib30-
BaHWM peasibHbIX AaHHbIX OTKPbIBAIOT HOBblE
BO3MOXHOCTU B pa3paboTke U MpuMeHeHun
/leKapCTBEHHbIX cpeAcTB. OgHAaKO WMHHOBALW-
OHHble MEeTO/Abl /IeHeHWA He pacnpoCTPaHAIT-
CA Ha BCeX MaLMEHTOB Mo BCeM CTpaHe C OAu-
HaKOBOM CKOPOCTbIO, WM MALMEHTbl MOTyT He
MMeTb A0CTyna K HeobXOoAMMBIM UM /1eKapcTBam M3-3a MX
HexBaTKU.

OAHUM M3 Ba)KHbIX HarpaB/IeHWI B peLleHUn TeKyLLMX
npo6/em, No HaleMy MHeHWI0, MOXeT CTaTb OMO3KOHO-
MMKa 340poBbA. TepmMuH «B6uoskoHOMMKa» (bioecono-
my u bio-based economy) B nocnegHue rogpl CcTan BCe
Yalle MCrno/sb3oBaTbCA 3a pybexoM — B HayvyHOU cpepe,
B cpepe rocyaapCTBEHHOro yrpas/ieHUsA U AeATe/IbHOCTU
busHeca.

KntoyeBbIM 3/1eMeHTOM GMO3KOHOMMUKM CeroAHA Cuu-
TaeTCA UCMO/Ib30BaHWe BUOTEXHO/I0TUI — «BUONOrUHEeCKUX
CUCTEM, XKMBbIX OPraHM3MOB WM UX MPOU3BOAHBIX, NPU-
MEHAEMbIX A/17 U3rOTOB/IEHUA WU U3MEHEHUA MPOAYKTOB
M NPOLLECCOB C Lie/1bi0 MPAKTUYECKOro UCMO/b30BaHUA».

PaccMoTpeHre SKOHOMMKM Yepes Npr3my 61MO3KOHOMU-
KW 34,0POBbA OTKPbIBAET LUIMPOKME BO3MOMNKHOCTU ANA UC-
M0/1b30BaHUA BUO/OrMHECKUX 3HAHMIM, 3HAHUI HAYK O KU3HU
1 OKpY»KatolLeih cpege, NpuYemM He TO/IbKO B TeXHO/10rnye-
CKOM YTUAUTApHOM n/iaHe. [py TakoM Nnogxoae BaXKHO yuu-
TbIBaTb M GMO/IOTMYECKME PUCKM, KOTOPblE MOTYT HaHeCTu
CyLL,eCTBEHHbIN yL,epb 3KOHOMMKE 1 OOLLLeCTBY.

O nepcneKkTMBax GMO3KOHOMUKM 34,0POBbA MOMKHO Cy-
AWTb Ha MpUMepax 3KOHOMMUYECKMX MoKasaTeseit 6uosko-
HOMWKM B MUPEe CU/IbHO 3aBUCAT OT METOAUKU U3MEepPEeHUH,
HO B L,e/I0M TaKXe BbIra4AT BrevaT/iaowmmn. Tak, 8 CLUA
B chepe GMO3KOHOMMUKM paboTaeT OKO/0 300 ThiC. Ye/10-
BeK, a ee obbem cocTaBafeT 6osee 48 mapg [0/, B TOA.
B Kutae K 2025 rogy nporHo3upyeTca, YTO PbIHOK BUOMHAY-
CTPUM AOCTUTHET 3-3,5 TPAH 0/A. o oPuLManbHO yTBEp-

Baagumup Mepesbiruy
[71aBHbIV pegakTop

AEHHBIM AaHHbIM, Ha A4,0/1t0 BUOIKOHOMMKM B cTpaHax EC
B MOC/I€HME FOAbI Y3Ke Npuxoannocs 6onee 4,2% rogoBoro
BB, 60/1ee 18 M/H pabounx mecT (8,2% oT obLuero yucaa)
1 60/1ee 2 Tp/IH eBpO 060POTa B rog,

Ana Toro, 4To6bl OBUOIKOHOMMKY OblIO BO3SMOMKHO Bbl-
A€/UTb B OTAE/IbHbIVi CEKTOP SKOHOMUKM, HEOHXOANMO BHe-
APATb HOBble MHAMKATOPbI UCMO/b30BaHUA OuopecypcoB
M MeTO/bl yHeTa Npou3BoAUMON BroTexHo-
/IOTMHECKON MPOAYKLMH.

B Hawel cTpaHe Heobxoaumo ¢popmu-
poBaTb CBOM KOHLIEMUWUM U MOAXOAbI, CBA-
3aHHble C OGMO3KOHOMMKOM W Buoaorusa-
LMer SKOHOMUKMU.

BrO3KOHOMMKA 340pOBbA MOXET CTaTb
WMHCTPYMEHTOM AOCTUXKEHUA Lie/1el yCTOM-
YUBOIO W HW3KOYI/IEPOAHOrO PasBUTHA,
a TaKKe BHOCWTb BK/13/, B Pean3auuio Apy-
rMX HanpaB/IeHuii — COLMa/IbHOE, 34PaBOOX-
paHeHve, MegULMHA, MHTErpaLMoHHanA 1 pe-
rMOHa/IbHasA NMO/UTUKA.

Mbl npur/ialaem Hawux yBaXkaemblxX
yuTaTes1el NPUHATDL y4acTUe B Hay4HbIX A4UCTyTax U B opop-
M/IEHUM Hay4HbIX CTaTel B Xoae 06CyKAeHWUA STUX BAXKHBIX
WMHULMATMB HA CTPaHMLaX Hallero M3gaHuA no Harpas/e-
HUAM:

e BuodapmaueBTrKa. PazpaboTKa /eKapCcTBEHHbIX Mnpe-
napaToB, BaKLMH HOBOIO NOKO/IEHWA, aHTUOUOTHKOB;

e buomeamumHa. [AMarHocTuka in vitro, nepcoHaamnsmnpo-
BaHHaA MeAWLMHA, K/AeTOouYHble BUOMeaULMHCKME Tex-
Ho/0rMK, pa3paboTka BMOCOBMECTUMbIX MaTepuasos,
6uonHdopmaTuKa, pasButMe OaHKOB OMO/MOrMHECKUX
06pasuos;

¢ [lpomblweHHasa 6uoTexHosoruA. NponssBoacTBO dep-
MEHTOB, aMMHOKMC/IOT U MO/IMCAXapUA 0B, MPOU3BOACT-
BO CybCTaHUMI aHTUOBMOTUKOB, NMPOU3BOACTBO BUoaer-
pasvpyeMbiX TO/MMEPOB, CO3gaHne GMO/0rnIecKmnx
KOMI/1eKCOB Mo r/1yb6oKon nepepaboTke Buomacco;

e [MweBada 6GuoTexHosoruA. [POU3BOACTBO MULLLEBOrO
6e/Ka, pepMeHTHbIX npenapaTos, NpebuoTUKOB, Npo-
OGUOTUKOB, CUHOMOTUKOB, (YHKLMOHA/IbHBIX MULLEBLIX
NPOAYKTOB (/Ie4eBHbIX, MPODUAAKTUYECKMX U AETCKUX).
I nybokoyBaaemble Ko/1/1eru, y4uTbiBaA MeXAUCLUNAN-

HapHbIli XapakTep 6MO3KOHOMUKM 340pOBbA B chepe dpap-

MaLeBTUYECKMX, MeAUKO-OMON0rniecKuX 1 BUONOrMYeCcKmX

HayK Ha npumepe AaHHOro Hanpas/IeHWA, Pe4KO//erua us-

AQHVA MpUr/allaeT K Aa/lbHENWUM KOMIM/IEKCHBIM MOAXO-

A3aM B CBOeW AeATe/IbHOCTU, OPUEHTUPOBAHHOM Ha no/y4e-

HME 3HAYMMbIX HAY4YHO-IPAKTUYECKUX Pe3Y/IbTaToB.



Dear readers!

The pharmaceutical community in many
countries around the world is initiating efforts
to ensure patient access to affordable medi-
cines, support competitiveness, guarantee in-
novation and sustainability in the pharmaceu-
tical industry, and develop high-quality, safe,
effective, and environmentally friendly medi-
cations.

Healthy individuals, patients, and health-
care professionals expect to benefit from
equal access to safe, modern, and inexpensive
treatment methods. The pharmaceutical indus-
try in Russia makes a significant contribution
to the economy by creating highly qualified
jobs and investing in innovations.

Digitalization and innovations in the use of
real-world data open new opportunities in the
development and application of medications.
However, innovative treatment methods do
not reach all patients across the country at the
same pace, and patients may lack access to
the necessary medicines due to shortages.

One important direction in addressing
current issues, in our opinion, may be the
bioeconomy of health. The term “bioecono-
my” (bioeconomy and bio-based economy)
has been increasingly used abroad in recent
years — within the scientific community, in gov-
ernment sectors, and in business activities.

The key element of bioeconomics today is
considered to be the use of biotechnologies -
“biological systems, living organisms or their
derivatives used to manufacture or modify
products and processes for practical use.”

Viewing the economy through the lens of
the bioeconomy of health opens up broad op-
portunities for utilizing biological knowledge
and knowledge of life and environmental sci-
ences, not only from a technological utilitarian
perspective. In such an approach, it is impor-
tant to consider biological risks that could pose
significant harm to the economy and society.

The prospects of the bioeconomy of health
can be judged by examples of economic indi-
cators; globally, the bioeconomy is heavily
dependent on measurement methodologies,
but overall, its figures appear impressive. For
example, approximately 300,000 people are
employed in the bioeconomy in the USA, with
its volume exceeding $48 billion per year. In
China, the bioindustry market is projected to
reach $3-3.5 trillion by 2025. According to of-

ficially approved data, the bioeconomy in EU

countries accounted for over 4.2% of annual

GDP in recent years, creating more than 18 mil-

lion jobs (8.2% of the total) and generating over

€2 trillion in annual turnover.

For the bioeconomy to be recognized as a
separate sector of the economy, it is necessary
to implement new indicators for the use of bio-
logical resources and methods for accounting
produced biotechnological products.

In our country, it is essential to develop
our own concepts and approaches related to
the bioeconomy and the biologicalization of
the economy.

The bioeconomy of health could become a
tool for achieving sustainable and low-carbon
development goals, as well as contribute to
the realization of other areas - social policy,
healthcare, medicine, and integration and re-
gional policies.

We invite our esteemed readers to partici-
pate in scientific debates and in the prepara-
tion of scientific articles as we discuss these
important initiatives in our publication across
the following areas:

e Biopharmaceuticals: Development of new
generation medications, vaccines, antibio-
tics;

e Biomedicine: In vitro diagnostics, person-
alized medicine, cellular biomedical tech-
nologies, development of biocompatible
materials, bioinformatics, development of
biological sample banks;

¢ Industrial Biotechnology: Production of en-
zymes, amino acids, polysaccharides, antibio-
tic substances, biodegradable polymers, es-
tablishment of biological complexes for deep
biomass processing;

e Food Biotechnology: Production of food pro-
teins, enzyme preparations, prebiotics, pro-
biotics, synbiotics, functional food products
(therapeutic, preventive, and for children).
Esteemed colleagues, taking into account

the interdisciplinary nature of the bioeconomy
of health within the fields of pharmaceutical,
medical-biological, and biological sciences, the
editorial board of the publication invites com-
prehensive approaches in its activities aimed
at achieving significant scientific and practical
results.

Vladimir Perelygin
Editor-in-Chief
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AHHOTALIUA. O630p nocBgweH npobneMe GopMnpoBaHUS QYHKLUMOHANbHbIX PE3epPBOB U MOBbIWEHMUS
afanTauMOHHbIX BO3MOXHOCTEN OpraHM3Ma YesioBeka K AeNCTBUIO HEraTUBHbIX (aKTOPOB PasiMYHOM NMpu-
poAbl, B TOM YMCNE CONPOBOXAAKLLMXCA HAPYLLIEHUSMU aHTUOKCMAAHTHOrO cTaTyca. MyHKUMOHaNbHbIE pe-
3epBbl ONpeaensTcs MeTabonnyeckMmMm U BMO3HEPreTUYECKMMN BO3MOXHOCTSMM OpraHmM3sMa, a Takxke
BO3MOXHOCTbIO B3aMMOAENCTBUS OPraHOB M CUCTEM OpraHMsMa Ans caMoperynsaumm m onTMMmn3aummn ero
dusmonornyecknx GyHKUUn. YpoBH1 GpyHKUMOHANbHbLIX pe3epBOB OnpenensitoT BO3MOXXHOCTM OpraHM3Ma
K CPOYHOM MAX [ONroBpeMeHHon agantaunn. OKCMOATUBHbBIA CTPeCC - Hecneumduyecknin natoreHeTm4e-
CKUIA Mpouecc, pa3BMBAKOLLMNCS B pe3ysibTaTe pe3Koro YCUIEHUS OKUCIUTENbHbIX (CBO6OAHOPaAVKabHbIX,
NepeKUCHbIX) MPOLLECCOB NPU HEAOCTAaTOYHOM (DYHKUMOHUPOBAHUM SHOOTE€HHOM aHTUOKCUAAHTHOM CUCTEMBI
opraHusma. NpakTrnyecku Bce NaTonormyeckne COCTOSIHUS B TOW WU MHOM Mepe CONMPOBOXAAKTCS pa3BUTU-
€M OKCUOATUBHOIO CTPECCa, YTO OnpeaenseT akTyalbHOCTb M NePCNEeKTUBHOCTb HACTOSILLErO NCCNef0BaHus.
CpoyYHbIe M AONTOCPOYHbIE KOMIMEHCATOPHbIE MEXAaHU3MbI MPU OKCMAOATUBHOM CTpecce CBS3aHbl C ONTUMMU-
3aumeri KneTo4yHoro aHeproobecneyeHmns u COCTOSIHUS SHAOMEeHHOM aHTUOKCUOAHTHOM CUCTEMbI OpraHM3Ma,
ocobasi pofib B KOTOPOM NMPUHAONEXKUT KOPPEKLUU MUTOXOHAPUANbHbIX HapyweHuin. ObecnedeHne yH-
KUMOHAaNbHbIX BO3MOXHOCTEM OpraH1M3Ma K CPOYHOM aganTtaumm BO3MOXKHO C UCMONb30BaHUEM KOMIIEKCa
(dapMakonormyeckom rnpenapaTtoB NOANPYHKLMOHANBHOIO AENCTBUS HA OCHOBE aHTUOKCMOAHTOB. [oBbIwe-
HUe 3P heKTMBHOCTU HGOPMUPOBAHUS OO0NTOBPEMEHHONM adanTaumMm LenecoobpasHo 3a CHeT yMepeHHOoro
U HEMPOAOMKUTENBHOMO AENCTBMS HA OPraHMU3M NPOOKCMOAHTOB, HANPUMeEp, B LUMPOKO PacnpoCTPaHEHHbIX
rTMNOKCUYECKUX TPEHUPOBKAX.

KJTKOYEBbBIE CJIOBA: dyHKLMOHaNbHbIE pe3epBbl; aganTtaums; CBO6oAHble paanKalbl; NepeKnCcHoOe oKucne-
HMEe; aHTUOKCUAAHTbI; MUTOXOHAPUANbHAS ANCHYHKLMS; OKCUAATMBHBIN CTPECC; KNEeTOYHOe SHeproobecneve-
Hue; papmakosiormyeckme npenaparbl

COKPALLEHWUA:

®OP - @yHKUMOHanNbHble pe3epBbl; AT - aneHo3nHTpudocdaT; MNOJ1 - nepekMcHoe OKUCIeHne nMnuaos;
OTL, - 2N1eKTPOHHO-TPAHCNOPTHAA Lenb.



BBEOEHWUE

OcyliecTB/neHne crneumaancTaMm OnacHbix npodeccuii
AEATe/IbHOCTM B 3KCTPEMasibHbIX YC/I0BUAX, Hamnpumep,
npy NNKBUAAUMU MOCNEACTBMI Ype3BblYaMHbIX CUTYyaLMi
W/IN TEXHOTE€HHBIX KaTacTpod, BbICOKUX PUUYECKUX U NCU-
XO3MOLMOHA/IbHBIX Neperpyskax, ApyrMx CTpeccoBblxX ¢ak-
TOpax pas/IMYHOMN 3TUO/IOTUM, XapaKTepU3yeTCA BO3AENCT-
BMEM Ha HMX HeraTMBHbIX GaKTOPOB Pas/IMYHON NMPUPOAbI,
NPUBOAALMX K HapyLLeHUIO roMeocTasa X GpyHKLMOHa/Ib-
HOro COCTOAHMA. Takne HapyLleHuA, B 3aBUCUMOCTU OT UH-
TEHCMBHOCTU HeraTMBHbIX GaKTOPOB, MOryT NPAMO BAUATb
Ha npodeccMoHa/IbHyt0 NPUroAHOCTb U COCTOAHME 340pO-
BbA Ye/I0BeKa — NMPUBOAUTL K HapyLIeHUAM PYHKLMOHMUPO-
BaHWA OPraHoB, CUCTEM M OPraHU3Ma B Lie/I0M, CHUMKEHUIO
dU3NYEeCKON U yMCTBEHHON paboToCnoCOOHOCTH, BO3HUK-
HOBEHMIO Pas/IMYHbIX NMaTO/I0rMYECKUX COCTOAHMUM.

CnocobHOCTb MPOTUMBOAEUCTBUA HeraTuBHbIM (aKTo-
pam BHellHel cpeabl onpegenaeTca (yHKLMOHA/IbHbIMM
BO3MOXHOCTAMM (pe3epBamu) opraHmsma.

Moz dyHKLMOHAbHBIMU pe3epBamu (PP) noHumaeTcs
LIMPOTa M3MEHeHUIn MoKasaTesel COCTOAHMA OpraHu3ma
Ha Pa3/IMYHbIX YPOBHAX €ro OpraHM3aLMu B OTBET Ha AeiCT-
Bytowuit paktop [1-3]. Mpu 3TOM, BUOXMMUYECKaA cOCTaB-
naowaa PP onpegensetca meTaboamyeckumm n 6uosHep-
reTM4eCKMMM BO3MOMHOCTAMM OpraHM3ma Ha K/eTOYHOM
YypOBHe, a $p13no/0rnieckan — BO3MOKHOCTbIO B3auMogeiit-
CTBMA OPraHOB U CUCTEM OpraHuM3ama A/18 CaMOperyaauum
M ONTUMM3ALMU ero GU3MON0rMIECKUX GYHKLMI [4, 5].

YpoBHu ®P, B CBOIO 04epesb, ornpeaenatoT BO3MOXKHO-
CTW OpraHu3Ma K aganTaumu — CpOYHOM UK A0/NTOBPEeMEH-
HOM [6]. Peasm3auma cpoyHoit aganTtaumu oCyLL,ecTB/AseTCs
nyTeMm pery/aLmm npoL,eccoB K/1eTOHYHOro sHepronoTpebe-
HWA U SHEPronpoAyKLUMK, HANPAMYIO CBA3aHHbIX C obecre-
YeHMeM OpraHv3ma MOo/IeKy/IAPHbIM KUC/IOPOAOM. B ocHoBe
A0/IrOBPEMEHHON aganTalum exaT CTPYKTypHble U3MeHe-
HWA, B TOM YMC/Ie€ Ha FTeHeTUYECKOM YPOBHE, HanpaB/ieHHble
Ha noBbllleHne BMo3HepreTUYeCKnx BO3MOMXKHOCTEN opra-
HM3Ma KaK 3a c4eT ycu1eHna meTabom4yeckmx npoueccos,
TaK M yBe/IM4eHNA CNOCOBHOCTM MUTOXOHAPUA/IbHOrO 3BEHa
K oKkucauTebHoMy docdopuamposaruto [7]. Takum obpa-
30M, mMobuamnsauma u GopmupoBaHme PYHKLUOHA/NbHBIX
pe3epBOB B 3HAaYMTE/IbHOWM Mepe 3aBUCAT OT bMo3HepreTu-
YeCKMX BO3MOXHOCTeN opraHusma.

B Le/s0M, aganTauMoHHbIM CUHAPOM NPOTEKaeT B TpH
CTaAuu: TPEBOra, pe3MCTeHTHOCTb U UCTOoLLeHue. Ha cTaguu
TPeBOrM MpoOUCXOAUT MOOW/AM3ALMA 3aALMTHBIX CUA Opra-
HM3Ma 33 cHeT ped/IeKTOPHbIX U F'YMOPa/ibHbIX MeXaHU3MOB.
Ha cTaguu pesncTeHTHOCTM ¢U3MO/I0rMHecKne CUCTeMbl
opraHuM3ma CTPeMATCA BOCCTAHOBWTb CBOKO HOPMA/IbHYHO
AeATe/IbHOCTb. B yc/10BUAX A0CTAaTOYHOrO YPOBHA PYHKLM-
OHa/IbHbIX Pe3epBOB MPOUCXOAUT CTabu/M3aLmMA COCTOAHNA
M MOBbILLIEHWE a/AanTalLMOHHbIX BO3MOXHOCTEW OpraHusmMa
K MocC/1e4yroL MM BO34NUCTBUAM, @ NPU UX OTCYTCTBUM — Ha-
CTynaeT CTaAuA UCTOLLLEHMA U, KaK pe3y/bTaT, popMMpOBa-
HME Pa3/IMYHbIX NAaTO/I0rMYECKMX COCTOAHMM.

B obuwem cmbicie, adpdeKTbl aganTaumum He AB/AOTCA
cTporo cneunduyeckumu. /ltoboe BO3aeicTBME, BbI3bIBa-
folee 3Ha4YMMble CABUMM FOMeOCTasa, 3arycKaeT KacKag,
OTBETHbIX PeaKLuii OpraHn3ma, B peasnn3saLmm KOTopbIX 04-
HOBPEMEHHO MPUMHMMAIOT y4acTWe pas/nyHble peryaaTtop-
Hble CMCTeMbl — BereTaTuBHble, MeTabo/Myeckue, ropmo-
Ha/zibHble. Hanpumep, noBbilLeHWe pe3ncTeHLn opraHusma

K BbICOKMM TemMriepaTypam O4HOBPEMeHHO NPUBOAMU/IO K MO-
BbILIEHMIO aZ4anTaLMOHHbIX BO3MOXHOCTEN K (PUMYECKUM
HarpysKkam, FUMOKCMYECKO-TUMEPOKCUYECKNE TPEHUPOBKU
Ccnoco6CcTBOBa/IM BOCCTAHOB/IGHUIO (YHKLMOHA/NLHOrO CO-
CTOAHWA MOC/Ie CTPECCOBbIX HAarpy3oK [8].

B Le/10M, MHTEHCMBHOCTb M MPOAO/MKUTE/IBHOCTL BO3-
AeincTBuA urpaet 60/1ee 3HaUMMYIO PO/ib B aAanTaLMOHHbIX
npoueccax, 4em Bu4 AencTaytoLero ¢paktopa. C 3TOM TOYKM
3peHus, B3auMOoAenCcTBME OpraHM3ma Ye/10BeKa C BHeLUHeN
Cpeaoi MOXHO OXapaKTepu3oBaTh MO TPEM HanpaB/eHUAM:
®  MPW HU3KKX WU[W/IM HEMPOAO/IKMUTE/IbHBIX YPOBHAX AeUCT-

BytoLero ¢pakTopa — nogaepxaHme GyHKLUOHaNbHOro

COCTOAHMA MyTeM KOMMEHCATOPHbIX peaKLuit opraHus-

Ma, F/1aBHbIM 06pa3oMm, 3a CHeT U3MEHEeHMA aKTUBHOCTH

BereTaTMBHOM HEPBHOM CUCTEMbI;
® MpU yMEPEHHbIX Y HEMPOAO/IKUTE/IbHBIX YPOBHAX Ael-

cTBYytOLLEro GpakTopa — HOpMaM3auma GYHKLMOHA/IbHO-

ro COCTOAHMA 3a CYeT BereTaTUBHbIX, MeTaboan4ecKmx

M rOPMOHa/IbHbIX MEXaHW3MOB, MOBbILLEHWE aganTalu-

OHHbIX BO3MOHOCTel, GOPMUPOBaHME COOTBETCTBYIO-

LMX GYHKLIMOHA/IbHBIX pe3epBOB;
®  MPW BbICOKMX U[W/N ANUTE/IbHBIX YPOBHAX AEUCTBYIOLLLe-

ro gakTopa — CHUXKeHMe aAAMNTALMOHHBIX BO3MOMKHO-

CTel, ucToleHme QyHKLMOHa/IbHbIX pe3epBOB, pPa3Bu-

TUEe NMaTO/NI0MMHYECKNX COCTOAHMI.

OKCMAQTUBHBINM CTpecc npeacTaB/AeT cobon Hecneuu-
dUYHecKnit maToreHeTUHECKUIA MpoOLLeCcC, pasBMBAIOLLMICA
B pe3y/bTaTe Pe3KOro YCU/ieHWUsA OKUC/IUTe/IbHbIX (cBobOA-
HOPaAMKa/IbHbIX, NEPEKMCHbIX) NPOLLECCOB NMPU HEA0CTaTOu-
HOM PYHKLMOHUPOBAHUN 3SHAOMEHHOM aHTUOKCUAAHTHOM
cucTembl. [IpakTUHeCKM BCe MaTo/IorMyeckue COCTOAHUA
B TOW WM UHOW Mepe COMPOBOXKAAIOTCA Pa3BUTUEM OKCU-
AaTUBHOrO CTpecca, YTO onpeje/naeT aKTya/ZbHOCTb U nep-
CMEeKTUBHOCTb HAaCTOALLEro UCC/1e40BaHUA.

Llesbto uccnedosaHus aBaseTcAa obobLyeHne nHPopma-
LMK MO OCOBEHHOCTAM MPOTEKaHUA aAaNTaLMOHHBIX MpPo-
L1leccoB B OpraHmMsmMe B YC/I0BMAX OKCMAATMBHOrO cTpecca
M 060OCHOBaHWe HarpaB/IeHU MOBbIWEHUA ero QyHKLMO-
Ha/IbHbIX pe3epBOB.

OCOBEHHOCTU KOMNEHCATOPHbIX
PEAKLMIN NPN OKCUOATUBHOM CTPECCE

Ha paHHMX 3Tamax pa3sBMTUA OKCMAATMBHOrO CTpecca
KOMMeHCaTOpHble MexaHW3Mbl obecreyvBatoT OnTUMa/lb-
HOe COOTHOLUEHWE TMPOOKCUAAHTOB M AHTUOKCUAAHTOB,
O/HAKO MNP UX UCTOLLLEHNU Pa3BMBAETCA CTaAUA AEKOMMEH-
cauum.

KpaTKoCcpo4Hble KOMMeHCaTOpHble MexaHU3Mbl CBA3a-
Hbl KaK C ONTUMM3aLMeEN K/AeTOYHOro 3HeproobecneyeHus,
TaK U COCTOAHMEM CUCTEMbI AHTUOKCUAAHTOB [9]:
® ycusneHve aspobHOM SHEpPronpoAyKLMM — ONTUMMU3aLMA

YTUAM3ALMKU KUCI0POAA B NpoLieccax OKUC/IUTE/IbHOMO

dochopunmposanus;

® ycuseHve aHas3pobHOM 3HepronpoAyKLmun — akTMBaumA
peakKLuii rMKoN3a;

* aKTMBaUMA pepMeHTaTUBHOIO 3B€Ha aHTMOKCUAAHTHOM
CUCTEMbl — YBe/IMYeHUe aHTUPa/AMKa/IbHOM 1 aHTUnepe-
KMCHOM aKTMBHOCTU dpepmeHTOB (CynepoKcuaAnUCMyTa-
3bl, KaTa/a3bl, [/lyTaTUOHMEPOKCUAA3bI U 4P.).

OAHAKO faHHble peaKLMn MOoryT obecneunTs /uLb OT-
HOCMTE/IbHYIO aAanTaLuio OpraHM3Ma K poCTy KO/M4ecTBa
NPOOKCHAAHTOB Ha KOPOTKOE BpeMA.
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[lonrocpoyHble KOMMEeHCaTOPHbIe MeXaHW3Mbl peasnsy-
I0TCA Ha reHeTUYeCKOM YPOBHE 33 CYeT MOBbILLEHUA KO/U-
4YecTBa MUTOXOH/APUI, @ TaKXKe YCU/Ie@HUA aKTUBHOCTH fblXa-
TE€/IbHbIX 1 aHTUOKCUAAHTHbBIX q)epmeHTos.

CpoyHadA aganTauua CONpoBOXAAETCA yBe/IMYEHNEM UH-
TEHCMBHOCTU MeTabo/IM4yecKkmx NpoLeccoB U sHeprosaTpar
OpraHu13ma, a A40/IroBPeMEHHaAs — UX CHUKeHWeMm [10].

Kpome Toro, B agantauMoHHbIX npoleccax (Kak cpoy-
HbIX, TaK U 4O/NFOCPOYHbIX) BE/AMKA PO/Ib SMUr€HETUHECKMX
MEeXaHU3MOB, Pery/MpyroLLMX 3KCMNPeccuto reHoB — UsMe-
HeHMA MPOUCXOAAT YXKe B Te4eHue nepsbix 4acos. Hanpu-
Mep, aKTUBALMA TPAHCKPUMUUK reHoB Ge/IKoB Tern/1I0Boro
LLIOKA, BbI3bIBAIOLLMX MHOMECTBEHHble 3alinTHble 3ddek-
Tbl, MOAB/IAGTCA YXKe Yepes 15 MUHYT Nnoc/le BO34eNcTBUA
cTpecc-pakTopoB. Kpome TOro, Ha ¢poHe pocTa KO/M4ecT-
Ba NMPOOKCMAAHTOB Hab/togaeTcA yBe/IMYeHUe KO/IMYecTBa
M aKTUBHOCTU Pas/IMYHbIX PaKTOPOB, He/IKOB-NepeHOCHNKOB
M pEepMEHTOB, HamnpaB/IeHHbIX Ha MHAKTUBALMIO aKTUBHbIX
dopm kuciopoga (APK), cnocobHbix noBpexAatb B TOM
uncne AHK [10-12].

B cTagum geKomMreHcaLmMm OKCUMAATUBHBIN CTPeCC NpuBO-
AWT K Lenomy pAaagy MeTabo/M4eckux HapyLUeHUI B K/1eTKe
[13-15]:

* yMmeHblueHue cuHTe3a ATP 1 KpeaTuHdocdaTa 3a cyet
HapyLLUeHUA MpOLEecCcOoB OKUCAUTENbHOrO $GoCPopuin-
poBaHuA;

* pasBuTHe aunao3a Ha GOHe YCU/IeHWA NMPOLLeCcCcoB aHa-
3pOBHOro r1MMKoNNn3a;

* HapylleHue cnHTe3a 6e/1IKOB, a TaKXKe UX paspyLueHue 33
CHeT NpoTe0/n33;

* rOBpeX/AeHue KNeTOYHbIX MeMbpaH B npoLeccax /Aumno-
/133, a TaKKe HeraTUBHOEe AeiCTBMUE U3ObITKa BbICLUMX
XUPHbIX KUCNOT Ha cnHTe3 AT®;

® M3MEHEeHMe COOTHOLUEHMA B KAeTKax moHoB Na* n Ca*,
NPUBOAALLMX K HabyXaHUIO KNeTOK, BC/1eACTBUE TNOBpe-
AEHWA MOHHBIX KaHa/10B U MeMbpaH.

OfHOBPEMEHHO C 3TUM aKTUBU3UPYIOTCA MOBpeXAato-
LLiMe K/IeTOYHble CTPYKTYPbl MEXaHWU3MbI:
® yBe/IMYEHWe BHYTPUKAETOYHOrO Ka/bLMA MPUBOAUT

K axkTuBauum ¢ochonmnas u npoTteas, paspyLleHUtO

CTPYKTYPHbIX U PYHKLMOHA/bHBIX 6enkos, Ppocdonu-

nMaoB MembpaH, a TaKXe MOBbILEeHUIO X NPOHULIae-

MOCTH;
®  aHa3pOOHbIN IIMKO/NN3 COMPOBOXKAAETCA HAKOM/IEHNEM

MO/IO4HOM KMC/1I0TbI M BHYTPUK/IETOUHBIM aLMA030M, YTO

NMPUBOAUT K HapyLleHUto GYHKLUIA 6e/KOBbIX MOEKY/,

AKTMBALMM COBCTBEHHBIX MMAPO/IMTUHECKUX PEPMEHTOB

1 paspyLLEHUIO K/NeTOK;

e obpasoBaHue cBOOOAHBIX PAAMKA/IOB U aKTUBALLMA MPO-
ueccos MO/1, NPUBOAALLMX K MOBPEXKAEHUIO KAETOYHBIX
MembpaH.

YKasaHHbIM rpoueccam OCODeHHO mno/Bep)keHa He-
pBHaA TKaHb, OT/IMYAIOLLAACA BbICOKMM YpOBHeM obMeHa
BeLLLeCTB U NOTpeb/1eHMA KUC/10po4a.

Taknum o06pa3om, HeraTuBHble (GaAKTOPbl Pas/IMYHOM
3TMO/IOTUK BbI3bIBAlOT B OpPraHu3Me Lie/blii Kackag B3au-
MOCBA3aHHbIX peakLui, NPUBOAALLMX K MeTabo/Myecknum
C/ABWraM M pasBUTUIO HEKOHTPO/IMPYeMbIX CBOGOAgHOpaaAW-
Ka/IbHbIX MPOLLECCOB B K/ETKaX — OKCUAATUBHOMY CTpeccy.
ObuanA cxema pasBUTHA OKCUAATUBHOMO CTpecca npe/cTas-
NeHa Ha (puc. 1).

[leiicTBME HeraTUBHbIX GaKTOPOB Pa3/IMYHOM NMPUPOAbI
MOXET NPUBOAUTb K MWUTOXOHAPUANBHOW AUCHYHKLMUU,
XapaKTepu3yHLLeNca yTe4YKoW 3/1eKTpoHOB 13 ITL, muTo-
XOHAPUIA U HapyLIEHUAMM OKUC/IUTE/ILHOIO GOCPOpUANPO-
BaHWA. YBennveHne APK n agpyrux npooKCMAAHTOB ABAA-
eTCA NMPUYMHONM rMnepakTMBaLumn CBOHOAHOPAAMKANbHBIX
npoLeccoB, B TOM YMC/1e CBA3AHHbIX C BHYTPUK/IETOYHbIMU
HapylleHnAMM roMeocTasa KanbluA. [oBpexaeHue Kie-
TOYHbIX MeMbpaH NPUBOAUT K Aa/lbHENLIMM HapyLLeHUAM
M NaBMHOOOpPa3’HOMY Yycu/eHUo CBOHOAHOPaAMKa/bHbIX
npoueccos.
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membpaH AeneHus

Puc. 1. Cxema pa3B1TUA OKCUAATUBHOIO CTpecca

Fig. 1. The scheme of development of oxidative stress



Cutyauma ycyrybaneTca noBpexgeHUAMU reHeTuyecKo-
ro annapaTa K/eTOK M HapyLUeHUAMM MPOLEecCoB CMHTe3a
6e/1K0B, B TOM YMC/I€ BXOAALLMX B COCTaB aHTUOKCUAAHTHOM
CUCTEeMbl OpraHu3mMa, Y4TO MPUBOAMUT K €e UCTOLLLEHUIO Ha
$OHe 3HaYMTe/NbHOro pocTa KO/MYeCcTBa NPOOKCUAAHTOB
1 PasBUTUIO OKCMAATUBHOIO CTpecca.

Mpu 3TOM B PasBUTMM YKa3aHHbIX peaKkLuii 3HauUTe b~
HYO PO/Ib UrpaeT BO3MOXHOCTb YCTOMYMBOrO PYHKLMOHU-
POBaHUA MUTOXOHAPUI, KaK C TOYKU 3peHua obecrneyenuna
6MO3HEepreTUYECKMX NPOLLECCOB B K/AETKaX, TaK M B Kaye-
CTBE NOTeHLMa/IbHOrO UCTOYHMKa APK 1 Apyrux NpooKcu-
AaHTOB.

Takum obpasom, aganTaLMOHHble BO3MOXKHOCTH Opra-
HM3Ma MPY OKCUMAATUBHBIX COCTOAHUAX, BbI3BAHHbIX Pas/Ivy-
HbIMU dakTopamu, OyayT onpese/nATbCA A0CTaTOHHOCTBIO
dYHKLMOHa/IbHBIX pe3epBoB, obecneymBatowmx 3GPeKTmBs-
HYI0 aHTMPaAMKa/IbHYIO U aHTUMEPEKUCHYHO 3aLLMTY, KaK Ha
dbepMeHTaTUBHOM, TaK U HepepMEHTaTUBHOM YPOBHSAX.

MOBbIWEHWE ALANTALUOHHbBIX
BO3MOXHOCTEU NP OKCUOATUBHOM
CTPECCE

C nMpaKkTM4YeCcKOoM TOYKM 3peHud, npouecc GopmMUpo-
BaHMA a/AanTaLMOHHbIX BO3MOXHOCTEW OpraHusmMa mnpu
OKCMAATMBHOM CTpecce MOXeT HOCUTb Kak CPO4HbIM, Tak
U f0/NroBpemeHHblit xapakTtep [7]. CpouHble 3dderTbl xa-
paKTepHbl A/ OAHOKPATHbIX BO3AENUCTBUM, AB/AAIOTCA He-
cneyndUIEcKUMIU U HEMPOAO/MKUTEIbHBIMK (Hachl, CYTKM).
AonroBpemeHnHble 3ddeKTbl POPMUPYIOTCA BC/AeACTBUE
MHOTOKpaTHbIX, NMOBTOPAIOLMXCA BO3/4EMCTBUIA, HOCAT OT-
HOCUTE/IbHO CcneumMPUYecKnii XapakTep M COXPaHATCA
A/MTeNbHbIN cpok (60/1ee mecAua). Mo cyT, cpoyHas agar-
TauuA 3anyckaet passutue Hosee 3dPeKTUBHOM AoArOC-
pouHoit aganTtauuu [16].

Kpome TOro, B KAMHWYECKOW MeaULIMHE B 3aBUCMMOCTH
OT XapaKTepa afanTalMOHHbIX MEPOMPUATUI pasan4atoT
npe- 1 MOCTKOHAMLMOHMPOBAHWE, KOrga agantauuoHHaA
CTpecc-peaKkuua npeaLlecTByeT BHELIHEMY BO3/eNCTBUIO
unn GopmMupyeTca rnoc/ie g4encTena Heb6/1aronpuUATHOro gak-
Topa cooTBeTcTBeHHO [11].

YuuTbiBaA obLimne mexaHusMbl GOPMUPOBAHMA OKCU-
AATUBHbIX COCTOAHWM, Pa3sBUTUA KOMMEHCAaTOPHbLIX peakK-
LM M HeraTMBHbIX NPOLLECCOB Ha CTaguu AeKOMMeHcalmm,
a TaK»Ke 0COBEHHOCTU K/1eTOYHOW BMO3HEepreTUKH, YyC/I0BHO
MOHO Bbl€/I1Tb Ba OCHOBHbIX HarnpaB/1€HWUA NOBbILLEHNA
®P opraHmsma:

* noAgepKaHue BbICOKMX (PYHKLMOHA/IbHBIX BO3MOXHO-

CTel OpraHu3ma K CpPOYHOM aganTauuu;

e noBblweHne 3¢deKTUBHOCTM GOPMMPOBAHMA A0/rOB-
peMeHHol aganTauuu.

Kak yxe oTme4anocb, CpoyHasA aganTalusa ComnpaxeHa
C Mobwausaumelt B OpraHM3me 3aluUTHbIX, KOMMeHcaTop-
HbIX W MPUCNOCOBUTE/IbHBIX PeaKLUui, yBe/IMYeHUeM WH-
TEHCMBHOCTM MeTabo/M4yecKkMx npoueccos, 3Heprosatpar
opraHvsma M, COOTBETCTBEHHO, pPacxo40BaHWeM G1o3Hep-
reTMyecknx cybcTpaToB. YKasaHHble npouecchl MOryT npu-
BOAWTb K WUCTOLLEHWUIO COOTBETCTBYIOLLMX PE3epBOB, YTO
Tpe6yeT MX MOBbILWEHNUA U CBOEBPEMEHHOI0 BOCMNO/IHEHUA
B pamMKax npe- uin noCTKOHAUMUMOHUPOBAHUA COOTBETCT-
BeHHO. Kpome TOro, akTya/IbHbIM ABAAETCA 3alluTa OT Hera-
TUBHOro Aeicteua A®K n apyrnx npooKcngaHToB, obpasy-
IOLLMXCA B peaKumuax cBO60AHOPaANKA/IbHOrO OKUC/IEHUA.

YunTbiBadA, 4TO B NpOPeCccMoHa/IbHOM MN/1aHe Heobxoau-
MOCTb CPOYHOW aganTauum Hanboee 4acTo CBA3aHa C Hero-
Cpe/CTBEHHbIM AeMCTBUEM Ha Ye/I0BEKa BbICOKMX YPOBHEN
Heb6/1aronpuATHbIX GaKTOPOB BHELLHeW cpe/pl, Harnpumep,
B 30HEe aBapuii Ha 06beKTax MPOMBbILL/NIEHHOCTU UK TEXHO-
reHHbIX KaTacTpod, To Haubo/1ee nepcrneKkTUBHLIM B AaHHbIX
YC/NI0BUAX ABAAETCA NPpUMeHeHne GapMaKo/10rniyeckmx npe-
napaToB, 06ecrneymBaoLLMX 40CTaTOMHO BbicTpoe (B COOT-
BETCTBUM CO COCOBOM BBEAEHUA) AOCTUNKEHUE LLe/N1eBOro
addekTa.

Mpu 3TOM, yKasaHHble npenapaTbl 40/KHbl 06/1aaaTb
NO/NNPYHKLMOHANBHBIM AelcTBMEeM — obecrneynBaTb ro-
BbileHNe 3PPEKTUBHOCTM YTUAU3ALMM KUCA0pOda B pe-
AKUMAX OKUC/UTENBHOO POCPOPUIMPOBAHUA, CHUKEHME
BbIPa’X€HHOCTU CBOOOAHOPAAUKA/NbHBIX U MEePEKUCHbBIX
NpoLLEeCcCOB B K/ETKe, a TaKXke nogaepKaHne ontumasib-
HOrO YpPOBHA 3HAOreHHOW CUCTeMbl aHTUOKCUAAHTHOM
3aLUThI.

Kpome TOro, akTuBHble BelLecTBa TakuX MpenapaTos
A0/MKHbI 06/134,aThb BbICOKOM NPOHMKaALOLLLEN CMIOCOBHOCTBIO
yepes MUTOXOHAPMAZbHble MeMOpaHbl, obecneumBan Mx
AeMCTBIE HA BHYTPUK/IETOYHOM YpoBHe [17].

SddeKTUBHOCTE  PapMaKo/IOrMyeckux  npernapaTos
B YC/I0BMAX OKCMAATMBHOrO CcTpecca byaeT onpegenatbcA
BO3MOHOCTbIO PELUeHUA KOMI/IEeKCa B3aMMOCBA3AHHbBIX
3agay, npeacTas/ieHHbiX Ha (puc. 2). K HUM OTHOCATCA on-
TUMM3ALMA KJIETOYHOM SHEpronpoayKLmmM, MHIMbUpoBaHue
obpasoBaHua u uHakTUBauma APK n apyrnx npooKcuaaH-
TOB, 06ecneyeHne GyHKLMOHMPOBAHUA Ha BbICOKOM YPOBHE
AHTUOKCMAAHTOMN CUCTEMBI.

Hanbosee nepcrneKkTUBHbIM AAA  YKa3aHHbIX Le/sen
B PaMKax CpOYHOM aganTaumu ABAAETCA NpUMeHeHne dap-
MaKO/10rM4eckux npenaparos, 06/1a4atoLWmx noAnMdyHKLm-
OHa/lbHbIM AEWACTBUEM, Hanpumep, O/UdeH, MeNaTOHUH,
o-/1noeBas KMC/10Ta, MeKCUa o0, 1 Ap.

dopmMupoBaHMe A0/1roBpeMeHHbIX 3PPeKToB aganTa-
LIMM OCHOBAHO Ha r/lyBOKMX CTPYKTYPHbIX MepecTpoiKax,
MPUBOAALMX K YBE/MYEHUIO pe3epBHbIX BO3MOMKHOCTEN
TKaHel M OpraHoB W ONTUMM3ALMU BHYTPUKNETOYHbIX MeXa-
HU3MOB YTU/IM3ALMU KUC/0POAa, B TOM YMC/1e 3a CHeT yBe/Iu-
YeHus b1uoreHesa MUTOXOHAPUIM 1 MOLLHOCTU MUTOXOHAPU-
a/IbHOM cucTeMbl B Lesiom [7].

[lonroBpemeHHan aganTauuA cCreumanncToB K AeicT-
BMIO Heb/1aronpuATHbIX (HAKTOPOB pas/IMYHOM MPUPOAbI
aKTya/lbHa Ha 3Tane ux npopeccUoHa/IbHOM MOArOTOBKM.
YuutbiBaA HecneuMPUHeCKunit XxapakTep pasBUTUA OKCHUAA-
TUBHOrO CTpecca, MOryT MUCMO/b30BaTbCA At0bble MeTOAbI,
npuBOAALLME K POCTY KoamvecTBa APK 1 Apyrnx npooKcu-
AAHTOB, CHU}EHUIO KN€TOYHOro 3HeproobecrneyeHna u aH-
TMOKCUAAHTHBIX BO3MOXHOCTEN, Hanpumep, LUMPOKO pac-
MPOCTPAHEHHbIE TMMOKCUYECKME TPEHUPOBKMU.

Mpu 3TOM HEO6XOAMMO YyUUTbIBATL, YTO YKa3aHHble Tpe-
HUPOBKM A0/1KHbl 0becreynBaTb ypoBeHb OKCUMAATUBHBIX
peakLMii, 40CTaTO4HbIX A/1A 3arycKa NpoLEeccoB 40/roBpe-
MEHHOM aganTauuu. B Toxe BpeMaA OHM He 40/1KHbl MPUBO-
AWTb K fLeKOMMEHCALMOHHBIM COCTOAHUAM U HEKOHTPO/IMPY-
eMOMY pasBUTHIO MATO/I0MMHYECKMUX MPOLEeCcCoB, YTO TpebyeT
N1abOpaTOPHOro KOHTPO/1A OCHOBHBIX MOKa3aTe/1el aHTUOK-
CMAAHTHOrO CTaTyca Ha BCex 3Tanax TPeHUPOBKM U Noc/ie ee
OKOHYaHUA.
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Fig. 2. Promising ways to correct oxidative stress
3AKJIOYEHUE Oco6eHHOCTU POPMMPOBAHUA U PA3BUTHS KOMMEHCa-

AganTalumoHHble BO3SMOXHOCTM OpraHn3mMa K AeicTButo
Heb/1aronpuATHbIX (aKTOPOB OMNpeAeNAlTCA Be/MYMHOM
dYHKLMOHA/IbHBIX pe3epBoB. Mobwausauusa U pacxosoBa-
Hue PP ocyLLecTB/IAETCA HA dTanax CPOYHON WU A0ArOBpe-
MEHHOM aAanTaLum U 3aBUCUT OT MHTEHCMBHOCTU U MPOAO/-
KUTE/IbHOCTH BO3AENCTBUA.

B ocHOBe pa3BUTUA OKCMAATMBHOIO CTPeCca, Kak U /to-
60ro naTo/0rMyeckoro npouecca, /nexar cTagnu KoMmneH-
cauuM v AeKoMreHcauun, onpesesnAaemble COOTBETCTBYHO-
wmmm PP 1 aganTauMOHHbIMU BO3MOMKHOCTAMU OpPraHu3mMa.
HegoctaTouyHocTe OP B yc/10BUAX npeobnaganna ceobog-
HOPaAMKa/IbHbIX U MEPEKUCHBIX PeaKLMi MOKET NMPUBOAUTD
K B3aWMOCBA3aHHbIM MPOL,EeCccam — HapyLUEHUAM K/IeTOYHO-
ro sHeproobecneyenus, meTabo/M4eCcKUM CABUram U pas-
BUTUIO OKCMAATUBHOMO CTpecca.
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ABSTRACT. The review is devoted to the problem of forming functional reserves and increasing the
adaptive capabilities of the human body to the action of negative factors of various nature, inclu-
ding those accompanied by violations of the antioxidant status. Functional reserves are determined
by the metabolic and bioenergetic capabilities of the body, as well as the possibility of interac-
tion of organs and body systems for self-regulation and optimization of its physiological functions.
The levels of functional reserves determine the body’s ability to adapt urgently or long-term. Oxidative
stress is a non-specific pathogenetic process that develops as a result of a sharp increase in oxida-
tive (free radical, peroxide) processes with insufficient functioning of the endogenous antioxidant
system of the body. Almost all pathological conditions are more or less accompanied by the develop-
ment of oxidative stress, which determines the relevance and prospects of this study. Urgent and long-
term compensatory mechanisms in oxidative stress are associated with the optimization of cellular
energy supply and the state of the endogenous antioxidant system of the body, in which a special role
belongs to the correction of mitochondrial disorders. Ensuring the functional capabilities of the body
for urgent adaptation is possible using a complex of pharmacological preparations of multifunction-
al action based on antioxidants. Increasing the effectiveness of the formation of long-term adapta-
tion is advisable due to the moderate and short-term effect of prooxidants on the body, for example,
in widespread hypoxic training.

KEYWORDS: functional reserves; adaptation; free radicals; peroxidation; antioxidants; mitochondrial
dysfunction; oxidative stress; cellular energy supply; pharmacological preparations
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AHHOTALMUSA. NaHHasa paboTa npencraBnasieT cob60r KNMHUKO-MOMYASUMOHHOE UCCefoBaHme COCTOSAHUS
OHKOI0rMyeckowm nomoum B Poccum, cocpenoToyeHHOE Ha 3/10KayeCcTBEHHbIX HOBOOBpa3oBaHUAX KOXM (C44).
B nccnepoBaHUM npoaHanu3npoBaHbl JaHHbIE O PAaCNPOCTPAHEHHOCTU AAHHOMO 3a60n1eBaHUs, KayecTse yye-
Ta c/lyyaeB, BO3PACTHbIX OCOBEHHOCTSX, @ TakKXe JIOKaIM3aUUOHHOM U TMCTONOMMYECKOM CTPYKType Onyxo-
nen. Lenb [aHHOro nccneaoBaHUs 3ak04aeTcs B NPOOOIXKEHUN U3YHEHNS 3aKOHOMEPHOCTEN pacnpocTpa-
HeHHocTu 3HO Koxun (C44), onpenennTtb Ka4ecTBO NepPBUYHONO y4eTa, BIMAHUS SNUOEMUM KOPOHABUPYCHOM
MHOEKLMN HAa aHANUTUYECKME NOKa3aTenn pacnpoCTPaHEHHOCTU U BbIXXMBAaEMOCTU 60MbHbIX. [poBeaeHHoe
uccnenoBaHue NoaATBEPAMIO 3aKOHOMEPHOCTb YBeNnYeHus 3a60/1eBaeMOCTU U CHUXKEHUS CMEPTHOCTU Ha-
cenenuns Poccuun n C3OO PO 3HO koxun (C44). YeTKo NpoCieXmnBaeTca NONOXKUTENbHAA AMHaAMMKa KayecT-
Ba y4yeTa. O6palieHO ocoboe BHMMaHME Ha cneumduky nsMmeHeHus 3abonesaemoctn 3HO (C44) c yyeToM
KaXKaom BO3PaCTHOW rpynmnbl HaceneHms Poccuu. Ha nonynsiuMOHHOM YpOBHE npeactaBfeHa cneumduka
NOBO3PACTHONM NEeTaNbHOCTU BONbHbLIX HA KaXXAOM roAy HabnaeHus B AMHAMUKE MO NATUNETHUMM KOrop-
THbIM rpynnam. Bnepsblie BbisiBeHa 3aKOHOMEPHOCTb YBEIMYEHUS MOrOANYHOM NeTanbHOCTU 60bHbIX 3HO
Koxu (C44) c 6 ropa HabnaeHUs Nocse NPoOBeAeHHOro Ie4eHUs 60/bHbIX.

KJTIOYEBDIE CJIOBA: 3/10Ka4eCTBEHHAA Me/laHOMa KOXKM; 3a60/1eBaeMOCTb; CMEPTHOCTb; Ka4eCTBO y4eTa;
BNSIHME NAaHAEMUM KOPOHABUPYCHOW MHMEKLUMK; AeTanbHas TOKaNAMU3aLMOHHAsa U T’MCTonorm4yeckas CTpyk-
TYypa; 3OPEKTUBHOCTb lIeHEeHUS

COKPALLEHUA:

3HO - 3nokavecTtBeHHOe HOBoOb6pa3oBaHue; C3M0 PO - CeBepo-3anagHbivi denepanbHbii OKpyr Poccui-
ckon depepaunm; MAMP — MexxayHapoAHOe areHTCTBO Mo nlydeHuto paka; b, MPP - 6a3a gaHHbix Mony-
NAUMOHHOro pakoBoro peructpa; MAY - nHoekc noctoBepHocTn yyeta; bBKPK - 6a3anbHOKNETOYHbI pakK
KOXKW; MKPK — NAOCKOKNETOUYHbIN paK KOXMU.



BBEAOEHWUE

Pak KoM (C44) — Beaylas /IOKa/NM3aLMA 3/10KavecT-
BEeHHbIX HOBOOGpasosaHuit (3HO) B Poccuu, 3aHumaroLas
3-€ MeCTO B CTPYKType OHKOMATO/10r11 CPeAr My CKOro Hace-
nenuA (10,5%) U 2-e MECTO CPeAM KeHCKOro (14,6% — 2022T.).
3TO BM3Yya/IbHaA /I0Ka/IM3aLMA C HU3KMM YPOBHEM /1€Ta/IbHO-
<™. 3HO KoM (C44) OTHOCKTCA K rpynne 3/10Ka4eCTBEHHbIX
Onyxo/eM M, COr/1aCHO MeXAYHapOAHOM KaaccuduKaumm
60ne3Heit (MKB-10), MHOrMe rogbl HE Y4MUTbIBA/IOCH B pa-
KOBbIX permcrtpax BO MHOIMMX CTpaHax. Takoe OTHoLleHue
K A,@HHOWM OMnyXxo0/1 BbIpaboTanoch M y Bpayel, 4To CyLLecT-
BEHHO 3aTpyAHAET NpOBeAeHNe CPaBHUTE/IbHbIX 3MUAEMUO-
/IOrU4ECKUX MCC1IeA0BaHMI MeX Ay CTPaHaMMU.

Mpu oT6Ope AaHHbIX A4 aHaAM3a PacnpOCTPAHEHHOCTH
3HO koxu, Kpome pybpukn C44, HeobxoaMmo A06aB/AATL
4acTb py6pumKK C46 — capromy Kanouum (C46.0 uav ructotun
M-9140/3). Ho 3Ty nogpy6pu1Ky Wau r1ucTOTUMN HE BKAKOYAIOT
B 06LMI1 0630p 3HO KOXM, B CBA3MU C peAKUM €€ BOSHUKHO-
BEHMEM Ha TeppUTOpUa/IbHOM ypoBHe 06/1acTelt uam aBTo-
HOMHBIX pecnyb/mK.

ExxerogHo B Poccun pernctpupyeTtca oko10 80 000 nep-
BUYHbIX caydaeB 3HO koxku (C44) (79399-2022T.), Be-
/IM4MHA CBOAHOro rpyboro rnokasatena 3aboseBaemMocTu
no Poccun coctaB/AeT 54,12°/,,.,, CTaHAAPTU30BaHHOIO —
26,79 5000 [10 OTAE/IBHBIM TEPPUTOPUAM POCCUM OHA KO/le-
6/1eTcA B BeCbMa LUIMPOKKX Npegenax — oT 9,16 c/1yvaeB Ha
100 000 HacesieHuA B flarecTaHe, 40 67,17°/ ..., B MopAoBUM.
ExerogHo B Poccun nornbaet 6osee 1500 3abosesLumx
(1506-2022T.).

Ipybble cpegHue nokasatesnn 3ab0/seBaeMOCTU Haxo-
AATCA B npegenax 40-50 c/y4aeB Ha 100 000 Hace/eHus,
4YTO COCTaB/AsET OKo/0 10% Bcex 3HO, B Poccum 61M30K
K 3TOM Be/IMYMHE U1 CTaHAapTM30BaHHbIM NOKasaTe b, B CBA-
31 CYE€M Mbl MOXXEM KOHCTAaTUPOBaTb, YTO B MUPE €XEerogHo
BO3HMKaeT (@ He perucTpupyertca!) OKO/10 1 M/IH HOBbIX C/y-
YaeB 3HO KOM, U3 KOTOPbIX He MeHee 18—20 TbIC. 3abo/1eB-
LMX normbatoT.

Liesb uccnedosaHus — NpOAO/MIKUTL U3yHeHUe 3aKOHO-
MepHOCTel pacnpocTpaHeHHocTH 3HO koxu (C44), onpe-
Ae/UTb Ka4yecTBO MEPBUYHOrO y4yeTa, B/AUAHUA 3NMAEMUU
KOPOHaBMPYCHOW MHGEKLIMM Ha aHa/IMTUYECKME MOKa3aTen
pacnpoCcTpaHeHHOCTU U BbIXKMBAEMOCTH 60/IbHbIX.

MATEPUANbI U METOObI

MaTepuanamu uccieg0BaHUA ABAAIOTCA AaHHble Opu-
LMa/bHOM CTaTUCTUKM 33a00/1€BaeMOCTU U CMEPTHOCTU Ha-
cenenua Poccun 3HO ko (C44), BA NMPP C3®0 PO u cTan-
AApPTHbIE MeTOAbl CTaTUCTUYECKOW O0OpaboTKM AaHHbIX,
peKkomMeHgyemble MeXAYHapOAHOM accoumaument pakoBbIX
perucTpos.

PE3YJIbTATbl U OBCYXOEHUSA

B pesy/bTaTe KAMHWKO-MOMY/ALMOHHOIO WMCC/Ie/A0BaHNA
MO COCTOAHUIO OHKO/IOMMYECKOM MOMOLLM B Poccuu, NocBa-
LLIEHHOTO 3/10Ka4eCTBEHHbIM HOBOOBPa3oBaHuAM Koxu (C44),
Obl/IN MO/IyYEeHbI C/1eAYIOLUE AaHHbIE.

3aboseBaeMOCTb B MUpe

Mo oueHke MAMUP exerogHo B Mupe BO3HUKaeT (a He
peructpupyetca) 6os1ee 1 M/IH HOBbIX C/ly4aeB 3abosieBa-
HUA 3HO KOXMU, U3 KOTOPbIX OKO/I0 20 ThbICAY 3aKaHYMBaeTCA
netanbHbiM ncxogom [1]. Mo 3HO kosku (C44) nepsble Me-

CTa 3aHUMAIOT U y MYXUMH, U Y KeHWKH bpasuaua, AdaHua
1 Benvko6putanusa (1000/0000 v 60/1ee). Poccuiickue Tep-
PUTOPUM HAXOAATCA B CpeAHUX pAgax (0T 20 40 470/0000).
MPP Asctpanuu, NHamn n UcnaHum perncTpupyroT MuHU-
Ma/lbHble YpOBHU 3a60/1eBaemocTy [1].

Ha pucyHkax 1 1 2 npeacTaBN€HO paHroBoe pacnpege-
/leHne CTaHAAPTU30BaHHbIX MoKasaTesiel 3a60/1eBaemMoCTy
MY>CKOIO W »KEHCKOro Hace/eHUA HeKOoTopbix cTpaH 3HO
Koxu (C44). ITO ycpeaHeHHble AaHHble 3a 2013-2017 IT.,
B TOM YMC/1€ 34,eCb HaMM Y4YTEH CPpeHUI NoKasaTeb no Poc-
CWM 3a 2015 1 2022 IT. [1].

Brnepsbie B XIl Tome MAWP npeactaB/ieHbl 9 nony-
NALMOHHBIX PaKoBbIX pernctpoB Poccuun (7 n3 C3®0 PO
u 2 Mososmkckoro ®O), Ao 3Toro, ¢ VI Mo X Tom B MOHOrpa-
dunax MAUP «PaKk Ha NATU KOHTUHEHTax» 6bl1 TO/bKO PP
CaHkT-NeTepbypra [2-6]. BaxkHO OTMETUTb, YTO MO CpaBHe-
HUIO C 3/10KayecTBeHHOW mesnaHomoit (C43), rae Beaywias
po/ib MpUHaA/aexXUT ABCTpaaunu u HoBol 3es1aHanu, 3abose-
BaeMOCTb 3/10Ka4eCTBEHHbIMU HOBOOOPA3OBaHUAMM KOXKM
AEMOHCTpUPYET Apyrne TeHAEHLNN.

Ha pucyHkax 3 v 4 npeacTas/ieHbl MOBO3PaCTHbIE MOKa3a-
Tenm 3a6oseBaemocTv 3HO KoM (C44) MYXKCKOMO U SKEHCKO-
ro Hace/IeHUA HeKOTOPbIX CTPaH. 3aKOHOMEPHOCTM pacnpe-
fle/IeHUA MoKasaTesiel eAuHbl, HO Hanbosiee pe3kuii Nogbem
K CTapYeCcKMM BO3PacTHbIM rpynnam oTmeyeH aaa benopyc-
cum n Pocemu. CLUA, Kntai u MHauA, BepOATHO, He npuara-
10T 60/1bLLUMX YW K peructpaumm 3HO koxku (C44).

3aboseBaemocTb B Poccum

B Tab/uue 1 npeAcTaB/ieHa AMHAMMKA BCeX BUAOB MO-
Kasarteseit 3ab6oseBaemoctt 3HO Koxku (C44) 3a nocnea-
HWe 11 IeT. 3a CTO/Ib KOPOTKMI Neprog abcoMtoTHOE YNC/IOo
NepPBUYHO 3aperncTpUpoBaHHbIX BO/bHBIX, B TOM 4uc/e
M «rpy6blit» NMoKasaTe/b CyL,eCTBEHHO BO3POC/IM, OAHAKO
CTaHAAPTU30BaAHHbIM, UCKAIOYAIOLLMIA BAUAHUE M3MEHEHUS
BO3PACTHOro COCTaBa Hace/1eHNsA, POC MeHee MHTEHCUBHO.

34,eCb BaXKHO OTMETUTD €LLLé 04HY 0COBEHHOCTb — CW/lb-
HOe B/IMAHKE NaH4EMUKM KOPOHABUPYCHOW MHDEKLMM € 2019
no 2020 rr. Hanbo/bLMii YpOH KOPOHABMPYC HAaHEC /10Ka/u-
3auuAmM 3HO C HU3KMM YPOBHEM /1eTa/IbHOCTU, K KOTOPbIM
otHocuTca 3HO Koxu (C44). 3a O4UH rod, BbIAB/AAEMOCTb
3aboseBaHuA, ynana 6onee yem Ha 25-27%. B Poccum no
BceM 3HO He CMOr/IM Mo/y4nTb aMby/1aTOPHYO U CTaLmo-
HapHYO MOMOLLb B 3TOT NMepuoz OKO/I0 100 TbiC. 60/IbHBIX,
B TOM uncse no 3HO koxu (C44) 6onee 23 ThicAy [9].

Ha pucyHke 5 npegcTaB/eHa AgUHaMMKA CTaHAApTHU-
30BaHHbIX MOKasaTeseit 3aboneBaemoct Koxku (C44) no
Poccun u C3PO PP. BarkHO OTMETUTb He TO/IbKO 06LLyto
TEH/AEHLMIO Pe3KOrO CHUKEHWA NMOoKasaTe/ei B nepuog, nax-
L€MUMK, HO U TO, YTO AaHHble no Poccun n C3P0 PP 6/113KM.
Mocne 2020 roga no/oXeHUe Havyasno CTabuansnpoBaTbCA.
Takue e 3aKOHOMEPHOCTU Hab/AATCA OTAE/NbHO A/1A
MY>CKOFO U KeHCKOro Hace/1eHus.

Ha pucyHkax 6-8 ¢ TabiuLamMu npegcTaB/ieHbl CPaBHU-
Te/lbHble gaHHble MOBO3PACTHbIX MOKasaTesel 3abonesae-
moctu Poccun 3HO Kosku (C44), 6onee peskuii pocT noka-
3aTe/ieil OTMeYeH CpeAMr KEHCKOTrO HACe/eHWA MOXKU/bIX
M CTapyecKux rpynn.

AHA/ZI0TMYHaA 3aKOHOMEPHOCTb BbIAB/NEHA OTAE/bHO
ANA MYMCKOTO M KEHCKOro Hace/ieHUA C CyLLeCTBEHHO
60/1bLUIMM MPUPOCTOM MOBO3PACTHbIX MOKasaTesel cpeau
YKEHCKOro HacesieHus. (puc. 7 u 8 ¢ Tabauuei).
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Poccua (Apxanrenbck) / Russia (Arkhangelsk) 25,00;2022- 30,82
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Spain, Basque Country | 0,90
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Switzerland, Zurich and Zug | 0,02
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Puc. 1. 3/10KayecTBeHHble HOBOOGPA30BaHUA B HEKOTOPLIX CTpaHax mMupa. Koxa (kpome mesnaHombl). C44. MyK4uHbl. 2013-2017.

MAMWP «PaK Ha nATH KOHTUHeHTax». XIl Tom [1, 7, 8]

Fig. 1. Cancer incidence in Five Continents. Skin (except melanoma). C44. Males. Vol. XII IARC. 2013-2017 [1, 7, 8]
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Puc. 2. 3/10KayecTBeHHble HOBOOGPA30BaHUA B HEKOTOPbIX CTpaHax mMupa. Koxka (kpome menaHombl). C44. PKeHLMHbIL. 2013-2017.

MAMWP «PaK Ha nATH KOHTUHeHTax». XIl Tom [1, 7, 8]

Fig. 2. Cancer incidence in Five Continents. Skin (except melanoma). C44. Females. Vol. XII IARC. 2013-2017 [1, 7, 8]
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Puc. 3. MoBo3pacTHble nokasaTenun 3a6oseBaemoctu 3HO Koxu (C44) MY)KCKOro Hace/1eHUsl HEKOTOPbIX cTpaH. MAUP «PaK Ha NMATU KOH-
TUHeHTax», Tom XII. [1, 7, 8]
Fig. 3. Age-related rates of the incidence of skin cancer (C44) in the male population in some countries. IARC “Cancer Incidence in Five

Continents”, vol. XIl. [1, 7, 8]
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Puc. 4. MoBo3pacTHble nokasatenu 3a6onesaemoctn 3HO Kosku (C44) }KEHCKOro Hace/IeHUsl HEKOTOPbIX cTpaH. MAUP «Pak Ha NATHU KOH-
TUHeHTax», Tom XII. [1, 7, 8]
Fig. 4. Age-related rates of the incidence of skin cancer (C44) in the female population in some countries. IARC “Cancer Incidence in Five
Continents”, vol. XIl. [1, 7, 8]

Taba. 1.
AunHamuka 3a6oseBaemoctu 3HO Koxu (C44) B Poccun u C390 PP [7, 8, 10-13]
Table 1.
Dynamic of skin cancer (C44) morbidity in Russia and NWFD of RF [7, 8, 10-13]
TeppuTo- Mpupoct/ Mpupoct/
pF:m Mokasartenb 2010 2015 2019 2020 2021 2022 Y6blnb, Y6blinb,
P 2010-2022,% | 2019-2020,%
AGconloTHble uucna 64168 73365 83752 60571 68459 79399 23,74 -27,68
«IpyGeiii» 4522 50,11 57,07 41,36 46,93 54,12 19,68 -27,53
Poccua noKasaTtenb
CraHAaprblii 25,82 26,75 28,82 2071 23,33 26,49 2,59 -28,14
nokKasartenb
AGconioTHble uMcna 4545 5988 6841,00 5109 5443 6223 36,92 -25,32
«IpyGeiii» 33,82 4324 4894 3659 39,10 44,81 32,50 -25,23
C300 nokasarenb
CraHAaprblit 18,42 21,91 2339 1730 18,33 20,70 12,38 -26,04
nokKasaTtenb
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Puc. 5. fiunamuka 3a6on1eBaemoctn 3HO Koxu (C44) Hacenenus Poccun n C3PO PP. O6a nosa. CTaHaapTU30BaHHbIE NOKasaTenu [7, 8,10-13]
Fig. 5. Dynamic of skin cancer (C44) morbidity in Russia and NWFD of RF. M+F. ASR (W) [7, 8, 10-13]
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HabnogeHus
2000 009 005 0,08 062 082 116 274 512 10,7 19,78 36,62 53,77 81,61 116,49 168,69 216,3 215,89 181,6
2022 0 006 0 0,2 087 1,79 388 765 1336 2283 36,24 5847 9342 146,98 230,27 308,42 347,52 332,22

Puc. 6 ¢ Tabauueit. MoBo3pacTHasA AMHaMMKa 3a60/1eBaeMOCTH Hace/eHusA Poccun pakom Koxku (C44) no BospacTHeiM rpynnam. O6a nosa.
2000, 2022 rT. [8, 14]
Fig. 6 + table. Age-related dynamics of skin cancer (C44) incidence in Russia. M+F. 2000, 2022. [8, 14]
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2000 003 002 005 088 094 076 205 439 926 1765 3513 5406 8731 12710 188,75 266,57 308,64 271,51
2022 0 002 0 028 08 163 321 592 1058 1959 3329 5818 9408 15285 23403 33040 401,37 404,25

Puc. 7 ¢ Tabauueii. MoBospacTHas guHaMMKa 3a60/1€BaeMOCTH pakom KoxM (C44) cpeam MYKCKOro Hace/ieHuA Poccum no BO3pacTHbIM
rpynnam, 2000 1 2022 rr. [8, 14]
Fig. 7 + table. Age-related dynamics of skin cancer (C44) incidence in Russia. Males. 2000, 2022. [8, 14]
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HabnopeHus
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Puc. 8 ¢ Tabmueit. loBo3pacTHas AMHamuKa 3a60/1€BaemMoCT pakom Koxu (C44) cpeam KeHCKOro HacesneHusi POccum no Bo3pacTHbIM
rpynnam, 2000 1 2022 rT. [8, 14]

Fig. 8 + table. Age-related dynamics of skin cancer (C44) incidence in Russia. Females. 2000, 2022. [8, 14]

/loKann3aumMoHHasa CTPYKTypa BEHHOI Me/naHoMbl Koxu (C43), rae B HacToAllee Bpems

B Tab/Muax 2 U 3 NpeaCTaB/eHa AMHAMUKA /I0Ka/n3auu- B A€Ta/IbHOW /1I0Ka/M3aLMOHHOM CTPYKType nepBoe mMecTo
OHHO CTPYKTYpbl 3a60/1eBaemocTu 3HO Koxu (C44) My-  3aHUMMarOT HOBOO6Pa30BaHMA Ty/10BULLA, 3Ta /I0Ka/IM3aLMA
CKOrO 1 eHCKoro Hacesienma C3P0 PO. cpeam 60nbHbIX 3HO KokU (C44) HAXOAMUTCA HA BTOPOM Me-

Bcero oTo6paHo 29085 Hab/t0AEHMIT MY CKOro Hace-  cTe (21,4%), a nepBoe — 47,0% NpUXoAUTCA Ha pybpuKy C44.3
NeHus 1 56 966 cayvaes 3HO Koxm (C44) )eHcKoro Hacene-  (KOXKa HeYTOYHEHHbIX YacTeil mMua). Y4nuTbiBas, 4To MHOTMe
HuA. Mpex/ae Bcero HeobX0AMMO OTMETUTb CYLLLECTBEHHOE  MKEHLLIMHbI UMEIOT OBLIMPHbIE MPUYeCKM, KOTopble B ornpese-
CHUXKEHME yae/1bHOro Beca 60/1bHbIX, OTHECEHHbIX K MOAPY-  /IeHHOM Mepe 3allMLLatoT YLIHble pakoBUHbl, 3HO KoK 3TOM
6puke C44.9 (HEYTOUHEHHAA /I0KA/IM3ALMA) — Y MY3KUMH € 3,0  pyBpuku (C44.2) Cpeam HMX BCTPEYAeTCA B 2 pa3a MeHbLUel
A0 2,0%, Y XEeHLWMH C 2,7 A0 1,4%. B oT/M4me OT 3/10Ka4ecT-  gose —1,9 1 4,8% COOTBETCTBEHHO.

Tabn. 2.
AVHaMMKa U3MEHEHUI AeTa/lbHOM /I0Ka/In3aLMOHHOM CTPYKTYpbl 3a60/1eBaeMocTu my4mH B C3PO PO pakom koxu. B4, NMPP C390 PP
Table 2.
Dynamics of changes in the detailed localization structure of the incidence of men in the NWFD with skin cancer. DB PCR of the NWFD
2000-2009 2010-2019 2015-2019
n 3HO Koa no
OKanusauma MKB-10 A6conioTHoe % A6conioTHoe % A6contoTHoe %
uncno ° uncno uncno °
Koxka C44 10613 100 18472 100 10650 100
Koxka ry6bi C44.0 271 2,6 344 1,9 145 1,4
Koxxa Beka, BK/louas cnaiiky Bek C44.1 500 4,7 799 4,3 441 4,1
Koxxa yxa 1 Hapy>KHOro cq1yxoBoro npoxopa C44.2 572 5,4 853 4,6 509 4,8
Koxka Apyrux u HeyToOYHEHHbIX YacTei mua C44.3 4871 45,9 8741 47,3 5006 47,0
Ko)ka BOJIOCMUCTOI YacTu rofIoBbl U WWen C44.4 1183 11,1 1729 9,4 978 9,2
Koxka Tynosuwa C44.5 1736 16,4 3707 20,1 2280 21,4
Ko)ka BepxHeit KOHEYHOCTH, BK/Ito4as C44.6 509 4,8 923 5.0 542 5.1
obnactb nneyesoro nosica
Ko)ka HUXKHei KOHeYHOCTH, C44.7 392 37 562 30 328 31
BK/IlOYan Taso6eapeHHylo 06nacTb
MopaxkeHns Koxu, BbIxoasLMue
3a npeaenbl 04HOM U 6onee BbilieyKasaHHbIX C44.8 260 2,4 400 2,2 203 1,9
nokanusauui
Koxxa HeyTOouHeHHOW o6nacTn C449 319 3,0 414 2,2 218 2,0




Tabn. 3.

[IMHaMMKa U3MEHEHMIA 4,eTa/IbHOM /IOKa/IM3aLMOHHON CTPYKTYpbl 3a60/1eBaeMOCTH eHLuH B C3P0 PP pakom koxu. B, NMPP C390 PO

Table 3.
Dynamics of changes in the detailed localization structure of the incidence of women in the NWFD with skin cancer. DB PCR of the NWFD
2000-2009 2010-2019 2015-2019
Kopa no
Jlokanusauus 3HO MKB-10 AGcontoTHoe % AGcontoTHoe % A6contoTHoe %
uucno ° uucno ° yucno °
Koxka C44 19674 100 37292 100 21419 100
Koxka ry6bi C44.0 584 3,0 796 2,1 326 1,5
Koxxa Beka, BK1tovas cnaiiky Bek C44.1 1000 51 1514 4,1 858 4,0
Koxxa yxa 1 Hapy>KHOro cJ1lyxoBoro npoxopaa C44.2 471 2,4 748 2,0 411 1,9
Koxka ApyrMx u HeyTOYHEHHbIX YacTen nmua C44.3 10894 55,4 21394 574 12339 57,7
Ko>xa BONoOCUCTOI YacTu rosioBbl U eun C44.4 1609 8,2 2537 6,8 1458 6,8
Koxxa Tynoeuwa C44.5 2693 13,7 6253 16,8 3805 17,8
Kosx@ sepxHeii KoHeuHoctu, C44.6 678 3.4 1258 3.4 725 3.4
BK/IlOYaa 061acTb NJe4YeBoro nosca
Koxa HikHedn Koneurocty, c44.7 767 3,9 1303 3,5 799 3,7
BK/IIOYasa TasobeApeHHylo 06nacTb
MopaxkeHns KOXM, Bbixoasimue
3a npeaenbl 04HOM U 6o1ee BbilueyKasaHHbIX C44.8 448 2,3 805 2,2 390 1,8
nokanusauui
Koxxa HeyTOuHeHHOW o6nacTn C449 530 2,7 684 1,8 308 1,4
Taba. 4.
/AiIMHaMM1Ka MHAEKCA A0CTOBEPHOCTH ydeTa 6obHbIX ¢ 3HO Koxku (C44) [7, 8,10-13]
Table 4.

Dinamic of index of accuracy. C44 [7, 8,10-13]

Tepputopus | 2010 | 2015 2019 2020 | 2021 | 2022 | Mpupoct/YGhink, 2010-2022,%
Poccus 0,03 0,02 0,02 0,02 0,02 0,02 -29,36
300 0,04 0,03 0,02 0,03 0,02 0,02 -41,66

KauyectBoO yuyerta

B Tab/mue 4 npeacTaB/eHa AMHaMKKa nokasatena UAy
(MHAEKCca AOCTOBEPHOCTH yyeTa, TO €CTb OTHOLUEHWA M-
C/1a yMEpLUMX K YUC/TY MEPBUYHO YYTEHHbIX 60/bHbIX). CHU-
XEeHWe roKasaTe/IA XapakTepusyeT yBe/IMyeHune KavecTBa
nepBUYHOro yyeTa 6O/IbHBIX UM MPOBOAMMOrO KOMI/EKca
NpoTHBOPaKOBbIX MeponpuaATUit. Aaa 3HO koku (C44) eé
Be/IMYMHA COCTaB/AfAeT 0,02 3TO HaMMEeHbLUMI NoKasaTe/b
cpeau Bcex 3HO [8, 15, 16]. UAY ana 3HO kosku (C44) € 2010
no 2022 roA yMmeHbLumAcA no Poccun Ha 29,36%, no C3P0 PP
Ha 41,667%.

MoroguyHaa n1€TaZbHOCTb

MorognyHasa /1eTasbHOCTb — /1eTa/IbHOCTb HO/IbHBIX HA
KaXKAOM ro/ly Hab/togeHus B K/lacCMYeCKOM BuAae mnpea-
CTaB/IAET PAA MOCTOAHHO CHUMKAIOLLMXCA MO BE/IMYMHE NMOKa-
3aTenen. O6bIMHO, Hanbo/blee YMCA0 B0/bHBIX nornbaer
oT 3HO B nepBbIit rog HabtogeHua [17, 18]. M3 ocTaBmxca
B }KMBbIX Ha BTOPOM roay HabatogeHna 60/1bHble nmetoT 60-
/lee HU3KMIA NMoKaszaTe/b /1IeTa/IbHOCTU. YunTbiBas, 4to 3HO
KoM (C44) OTHOCUTCA K /IOKa/AM3aLMAM C HU3KUM ypOB-
HeM /1eTaZIbHOCTM Ha NMepBOM rogy Hab/togeHuA nornbatoT
4-5% 60/1bHbIX. Mbl MOT/IM 6bl OXKMAATL eLé 60/bluee CHU-
KeHWe 3TOM Be/M4MHbI B MOC/1eAytoLemM nepuoae, o4HakKo,
3/1€Cb 3aKOHOMEPHOCTHU AUHAMUKM NPOAB/AAIOTCA MHAYE, U3-
YYUTb 3TU NPOL,ECChl BO3MOXHO TO/IbKO Ha MOMNy/IALMOHHOM
ypoBHe. Ha pucyHKke 9 c Tabauuei npesctas/ieHa nepsas
KOropTa YTOYHEHHbIX AaHHbIX B KO/MYecTBe 15087 c/1y4vaes,
3a60/1eBLUMX B NEPUOA, C 2000 MO 2004 FO4 Y MPOC/EKEHHbIX

Ha npoTAMXeHuu 15 neT. Ecn Ha nepBoM rogy 1eTanbHOCTb
cocTaBw/aa 4,4%, TO Ha4YMHaA ¢ 6 roga HabawgeHuA cTana
KaXablii rog, Bo3pacTtaTb, 4OCTUIHYB Ha 15 rody Hab/toge-
HUA 7,2%. 3a 15 /1eT U3 B3ATLIX N0y Hab/toAeHWe 1 Npo/ieyeH-
HbIX 60/1bHBIX B }KMBbIX OCTa/I0Ch 2272 WK 15,1%, T. €. yMep/10
84,9% OT OnNyxo/u u, BO3MOXHO, OT APYrnX €CTeCTBEHHbIX
MPUYMH. Ba’kHO OTMETUTb, 4TO Cpear OTOOPaHHbIX YeTblpex
NATUAETHUX KOrOPT 60/1bHbIX 3HO KokM (C44) N€TaNbHOCTD
Ha nepBoM rogy Hab/AeHUA CHU3UAACh K YeTBEpTOl Ko-
ropte 4o 3,8%. llorognyHasa neTanbHOCTb Ha AECATOM rogy
Hab/togeHuAa ¢ 20002004 A0 2005-2009 roga yMeHbLLK-
nack € 7,7 A0 5,7%.

CmepTHOCTb

B Tab/mue 5 nokasaHa No/s0K1Te/IbHas AMHaMMKa CMepT-
HOCTU HaceneHuA Poccun 1 C30 PP o1 3HO Koxu (C44) 3a
rocsegHue 11 1eT. BaxxHo 06paTUTb BHUMaHKeE Ha TO, YTO 3a
3TOT Nnepuog v B Poccuun, n B C3P0 PP, ec/iv 6bl He Mpoa0-
a/l0Cb NOCTapeHne Hace/IeHMA, CMEPTHOCTb YMEHbLINAACh
6bl Ha 37-44%. Kpome TOro, 3TV nokasaTe /M, KaK 1 nokasa-
Tenn 3a60/1eBaeMOCTH, NMPAKTUHECKU He Pas/InvatoTCA, YTO
AaeT HaM BO3MOXHOCTb B Byayliem npu pacyetax ogHO-
/IeTHeN u nATUAeTHeN Hab/togaemMoln U OTHOCUTE/IbHOM Bbl-
KMBAEMOCTH 60/1bHbIX M0 C3PO PP cunTaTh, 4TO OHU OTpa-
KaloT peanbHoe cocTtoAHne 3$PeKTUBHOCTU NPOBeAeHUA
NPOTUMBOPAKOBbLIX MEPOMNPUATUIA B Lie/10M No Poccun, Tem
60/1ee, 4TO NOKa B Poccumn 3TO egUHCTBEHHDIN MPP Ha ypoB-
He dpesepanibHOro oKpyra.
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HabnoaeHus A6c. JleTanbHoOCTb AGc. JNletanbHOCTb A6c. JNletanbHoOCTb AGc. JleTanbHoOCTb
uucno uncno uucno uucno
1 15087 4,4 19551 3,8 24922 3,8 33283 3,8
2 14305 3,7 18648 3,3 23747 4,0 27914 5,2
3 13733 3,9 18006 3,9 22712 4,2 23809 6,4
4 13155 3,8 17257 4,0 21589 4,3 - -
5 12614 3,7 16520 4,1 20362 4,6 - -
6 11568 4,7 15245 4,8 - - - -
7 5697 6,2 7976 6,3 - - - -
8 4875 7,0 6987 6,9 - - - -
9 4302 7,0 6218 6,5 - - - -
10 3840 7,7 5497 5,7 - - - -
11 3454 7,2 - - - - - -
12 3141 7,1 - - - - - -
13 2852 7.1 - - - - - -
14 2571 7,5 - - - - - -
15 2272 7,2 - - - - - -

Puc. 9 c Tabuueii. MHammKa noroAUYHOM A1eTaNbHOCTU 60/1bHBIX 3HO KoM (C44) B C3PO PP no yeTbipem KoropTHbiM rpynnam. 6/ MPP

C390 PO

Fig. 9 + table. Dynamics of annual mortality of patients with skin cancer (C44) in the NWFD in four cohort groups. DB PCR of the NWFD

Tabn. 5.

AunHamuka cmepTHocTh oT 3HO Koxu (C44) B Poccun n C340 PO [7, 8, 10-13]

Table 5.

Dynamics of mortality from skin cancer (C44) in Russia and the NWFD [7, 8, 10-13]

Tepputopus MNokasaTtens | 2010 | 2015 | 2019 | 2020 | 2021 | 2022 | Mpupoct/Y6einb, 2010-2022, %
AG6contoTHble Yncna 1723 1598 1514 1466 1431 1506 -12,59
Poccua «lpy6bIit» NnoKasaTenb 1,21 1,09 1,03 1,00 0,98 1,03 -14,88
CraHpapTbii NokasaTenb 0,65 0,53 0,46 0,44 0,43 0,41 -36,92
AGCONIOTHbIE YnLia 174,00 164,00 153 144,00 131,00 139 -20,11
C3d0 «lpy6blit» NnoKasaTeNb 1,29 1,18 1,09 1,03 0,94 1,00 -22,48
CraHpapTbii NokasaTesnb 0,66 0,54 0,44 1,41 0,38 0,37 -4394

CoBpemMeHHble MeTOAbl AUArHOCTUKU 60/1bHBIX 3HO
Koxu (C44)

,ﬂ,/]Fl MHOIMX BUAO0B paka BbIXKMBA€MOCTb NalMeHTOB Ce-
Pbe3HO 3aBUCUT OT paHHel WM, To4YHee, CBOEBPEMEHHOM
ANArHOCTUKU. 3/10Ka4yeCTBEHHbIe Oonyxo/In KOXW, Kak npa-
BU/10, HAXOA4ATCA Ha CaMbIX AOCTYMHbIX A/1A OCMOTpa y4acT-
Kax Te/1la U KaXeTCA CTPaHHbIM BCTPEYaTbCA B K/IMHUYEeCKOM
NpaKTUKe C Hepe3eKTabe/IbHbIMU U/IM MeCTHOPACNpPOCTPaH-
HbIMWU ¢00pMaMM, KOTOpble MOo-HacToAlWeMy MOryT NOB/IMATb

Ha MPOAO/IKMUTE/IHOCTb M3HM nauueHTa. K HacToswemy
MOMEHTY pa3paboTaHO MHOXeCTBO OTHOCUTE/IbHO MPOCTbIX
(OCMOTp KOKM HEBOOPYKEHHBIM I/1a30M, AE€PMATOCKOMNWA)
M BECbMA C/10%KHbIX (KOHGOKa/IbHAA MPUKU3HEHHAA MUKPO-
cKkonus, My/bTUOTOHHas Tomorpadua n T. 4.) [19]. OgHako
CTepTas KAMHUYECKAsA U 4ePMATOCKONUYecKan KapTuHa (uam
MPOCTO OTCYTCTBUE KAKUX-IMBO Creumnpuyeckux npusHa-
KOB), HE4,0CTAaTOYHAA HACTOPOXEHHOCTb BpaYei nepBuYHO-
ro 3BeHa M Heg0CTaToOUHanA NOArOTOBKa crieuuaancTos (npe-



K/l BCero AepmaTo/ioroB) MPUBOAUT K A0CAHBIM U MHOTAQ
XMU3HEYrpOXaLWUM A/18 NaLMeHTa Noc/1eACTBUAM.

B HacToALlee BpemA A9 AUArHOCTUKM HEME/TaHOMHbIX
OMyXO/1el KOXMW MPEeUMMYLLECTBEHHO WCMO/b3yeTCA BU3Y-
a/IbHblA OCMOTP HEBOOPYXEHHbIM [/1a30M. YyBCTBUTE/b-
HOCTb 3TOrO MeTO/Aa NP y4acTUM OMbITHOrO CreumaamcTa
COCTaB/IAIRT OKO/10 70%. [1aBHOE ero NpenMmMyLLecTBO B TOM,
41O /Moam 6e3 MeaULMHCKOro 06pasoBaHNA MOryT OCBOUTb
HaBbIKM AMArHOCTUKM, YTO MOBbILIAET CAHUTAPHYIO FPaMoT-
HOCTb Hace/IeHWA 1 A0/I10 NaLMeHTOB, CAMOCTOATE/IbHO 06-
pawaoLmxca ¢ HeboblMMK (1-3 MM.) HeMe/laHOMHBIMU
OMyXo/AMKU KOXu. [MoBepxHOCTHaa ¢opma basasbHOK/e-
TOYHOro paka koxu (BKPK) xapakTepusyeTca sputemaros-
HbIM MATHOM C YeTKMMU rPaHMLLaMU HenpaBu/ibHOM GOopMmbl,
He pearupyrolMm Ha NPOTUBOBOCMA/IMTE/IbHYIO Tepanuio.
Ha ero noBepxHOCTM MOryT ObITb CEPO3HbIE M reMopparu-
Yeckne KOpOoYKu. ¥Y310BaA Gopma npeacTaB/ieHa noAayLua-
POBMAHBIM y3/10M C [/13/4KO MOBEPXHOCTbIO CEPO-PO30BOro
LBeTa C nep/1aMyTpoBbIM OTTEHKOM. HYacTo nepudepusa ane-
MeHTa MMeeT Ba/IMKOOOPasHblii Kpai, COCTOALLMIA U3 men-
KUX «KeMYyMH». Ha MoBepXHOCTM 3/1eMeHTa MoryT ObiTb
3pO3MA UAN A3BA, NOKPbITbIE FeMOPParMiecKkoin KOPO4KOM.
MurmeHTHaA ¢popma BKPK, asaatolaAaca nogtmnom nosep-
XHOCTHOM MM y3/10BOM GOPMbI, KAMHUYECKM NPOABAAETCA
NMUrMEHTUPOBAHHbBIM MATHOM W/IM Y3/10M CEPO-4EPHOro LjBe-
Ta. CknepogepmononobHaa dopma BKPK npepgctasneHa
pybuoBonogo6HbIM y4acTkom benecosatoro LuBeta 6e3
YeTKMX rpaHuL, C nepudeprnieckum pacrno/ioKeHUEM «KeM-
YyXHbIX» rMany/. B ueHTpe MoryT ObITb y4acTKM runepnur-
MEHTaLuK, 3pO3UM Pas/IM4HbIX pasMepoB, aTpoduieckue
M3MEHEeHUA 1 AuCXpomus [20-25].

MaockoreTouHbIi pak Koxku (MKPK) valie passusaet-
CA U3 NpeALIecTBEHHUKOB WA GpOHOBbIX COCTOAHMM, TaKNX
KaK aKTMHWYECKUIA KepaTo3, XpoHU4eckune MHderuuu (Ha-
npumMep, OCTEOMUENNT), XPOHUYECKOEe BOCMNa/IEHNE, OXKOrU
(A3Ba Map:ko/ieHa), nanuasi0maBupycHas uHdekuusa. Pea-
kKo MKPK passuBaetca de novo. PaHHWe NpOAB/NEHUA WH-
BasuBHoro MKPK Moryt HamomuHaTb runepTpoduyeckyto
bopMmy aKTUHKMYECKOro KepaTo3a (CTeneHb 3) U MPOoABAATL-
CA B BUAE KPACHOM B/ALLKM C KenTo-6e/1biMu YelyKamu.
Be3 /sie4eHMA 3/1€eMeHT CTaHOBUTCA GO/bLUMM U BO3BbILLEH-
HblM, GOPMUPYA MAOTHbIA TEMHO-KPACHbIA y3ea C HeKpo-
TUYeCKoW KOopKoit B LeHTpe. MKPK, Bo3HMKatoLwuit de novo,
NpoABAAETCA OAMHOYHBIM TEMHO-KPACHbIM Y3/10M C MHO-
rOC/IOMHOM KOPKOW B LeHTpe. HacuibCTBEeHHOe yaaneHune
KOPOK MPUBOAWT K OOPa3soBaHWIO A3Bbl, 3arO/IHEHHOW He-
KPOTUYECKMMM MaCCaMM C HeMPUATHBLIM 3arnaxom. Takan A3Ba
MOMeT pa3pyLuaThb NoA/1exallue aHaTOMUYECKUe CTPYKTYpbl.

MpUMeHeHMe AEepMaTOCKOMUM MOXKET CyLLIeCTBEHHO
YAYYLWUTb TOYHOCTb K/AMHUYECKOro AMarHosa. TOT MeTo/,
AEMOHCTPUPYET 3HayMTe/IbHOe MOBbILLEHWE AUATHOCTUYe-
CKOIt TOYHOCTH (Ha 60-90%) A/1A1 3/10KA4ECTBEHHBIX HOBOO-
6pa3oBaHuii KOXKM MO CPaBHEHMIO C TPAAMLMOHHBIM KAUHU-
YeCKMM OCMOTPOM, YTO NOATBEPXAEHO pe3y/ibTaTaMu 4ByX
He3aBMCHMMbIX MeTaaHaM30B [26-28]. AHanu3 gepmaTocKo-
MUYECKMX NPU3HAKOB (MaTTepHOB), LUIMPOKO NPUMEHAEMbIi
ANA  AWArHOCTUKM  Me/IaHOLUMTapHbIX HOBOOGpPa3oBaHui,
3dPeKTUBEH TaKKe A7 6a3a/bHOK/AETOYHOrO U N/I0CKOK/1e-
TOYHOrO pakKa, a TaKKe aKTUHUYECKOro KepaTo3a, HO MeHee
YYBCTBUTE/IEH /17 PeAKUX OMYyXO/el KOXM, TaKUX KaK Kap-
unHoma MepKena U agHeKca/bHble onyxo/u. Cneunduye-
CKUe a1A 6a3a/IbHOK/IETOYHOrO paKa AepMaToCKoNuyeckne

MPU3HAKKM BK/OYAIOT APEBOBUAHbIE COCYAbl, MOBEPXHOCT-
Hble TOHKMe Te/IeaHrMo3KTasuu, cepo-ro/ybble oBOUAHbIE
CTPYKTYPbl, MHOXEeCTBEHHble Cepo-ro/ybble TOYKMU U T/10-
6y/1bl, CTPYKTYPbI TUMA «K/HOBOIO /IMCTa», «CMULbI KO/1eCa»,
KOHLIEHTPUYECKME CTPYKTYPbl, U3bA3B/EHNE, MHOXKECTBEH-
Hble Me/IKMe Y4aCTKW 3pO3UM, MO/IOYHOPO30BbIe HeccTpyk-
TypHble 06/1acTi, KOpOTKMe 6esnble /MHMK, CBeTAlMecs
B MO/ApU30BaHHOM cBeTe (xpu3aaugbl) [29]. Cneyudude-
ckue a/1a 60s1e3HM BoysHa (MAI0CKOKAETOUHBINM paK in situ)
AE€pMaTOCKONUYEeCKMe NMPU3HAKK BK/KOYAIOT TOYEYHble UK
K/1yOOUYKOBblE COCYAbl, 4aCTO PaACMO/IONKEHHbIE /IMHENHO,
W Kentble 6eccTpyKTypHble obsactu. MUrmMeHTUpoBaHHAA
dopma 60n1e3Hn BoysHa xapaKTepu3yeTcA KOpPUYHEBbIMM
6eccTpyKTypHbIMU 06/1aCTAMM, TOYKaMKU U 106y1amu Ko-
PUYHEBOrO LBETA, Pacno/IOKEHHbIMU IMHENHO. /1A UHBa-
3uBHOM popmbl MKPK, BK/AOYaA KepaTOaKaHTOMbI, Xapak-
TEPHbI COCYAbl TUMA «LUMU/AEK» MO nepudepun 3/1emeHTa,
LleHTPa/IbHO Pacro/IoKeHHbIe Xe/Tble 6ecCTPyKTYpHble 06-
N1acTu, NO/AMMOPPHbIE COCYAbl, MULLEHEBUAHbIE CTPYKTYpbI
(nv kepaTuHoBble GONNMKYAAPHBIE MPOBKK), Ge/ible IMHUM.
Mpu nurmeHTMpoBaHHbIX popmax MKPK HabatogatoTca ce-
PO-KOpUUHEBbIE TOUKM 1 I/106Y/1bI [30].

LUndpposoe doTorpadumpoBaHme BCeX KOXKHbIX MOKPO-
BOB aKTWMBHO MPUMEHAETCA A/19 MOHMTOPUHIra nauueHToB
C MHOIOYMC/IEHHBIMU MEe/TAaHOLMTAPHBIMM HOBOOOpPa3oBaHu-
AMU, NMO3BO/IAA OTC/I@XKMNBATb U3MEHEHUA B CYLLLECTBYIOLLMX
WK BbIAB/AATL HOBble HOBOOOpa3oBaHmA. OgHaKo, OHO pes-
KO MCMo/b3yeTcA A/1A MOHWUTOPUHra naumMeHToB ¢ H6asasb-
HOK/eTOoUHbIM (BKPK) MM M10CKOK/AIETOUHBIM PAaKOM KOXM
(NMKPK), 3a MCK/OYEHUEM C/IyHAaeB MHOMECTBEHHbIX KO-
HbIX MOPAXEHUIA, TaKUX KaK Npu cuHgpome MopanHa.

KoHdoKanbHana nasepHas MUKPOCKONMA npeacTaB/iAeT
cob0Vi HeMHBA3MBHYIO TEXHO/IOTUIO BU3Yya/M3aALUM KOXKM
C K/1I€TOYHbIM paspeLleHnem, CONoCTaBUMbIM € naToMop¢o-
/IOTMHECKUM. DTOT MeTOZ, Bblge/AeTcA 61arogapa BO3MOX-
HOCTU BM3Ya/M3aLUM KAETOYHbIX CTPYKTYP. T€M He meHee,
AnddepeHumanbHana ANarHoCTUKa pas/IMiHbIX GOPM 3/10Ka-
4eCTBEHHbIX HOBOOOpPa30BaHMIM KepaTMHOLMTOB OCTaeTcA
C/10KHON. KoHdOKasbHaA MWKPOCKOMUA MPOAEMOHCTPU-
poBazia BbICOKYHO YYyBCTBMTE/IbHOCTb MpU MUCCAe40BaHMU
rUMNONMUrMeHTUPOBaAHHOM UAKM BecrurMeHTHOM Me/siaHOMbI
n 06/1a4aeT yTBEP*KA4EHHOW TePMUHO/IOTMEN 1 MPU3HAKamMu
AN1A AUATHOCTUKM Me/1aHOMbI M HEME/ZIAaHOMHOTO paKa KOXH,
YTO NOATBEPKAEHO B KAMHUYECKMX YC/IOBUAX U MeTaaHau-
3ax [19, 23, 31].

OCHOBHaA Le/b HeMHBA3WBHOW [MArHOCTUKU COCTOUT
B TOM, YTOObI OnpeaenTb He0H6X0AUMOCTb Broncum onyxo-
/n. PelleHune o npoBegeHun GUoncum g0/1KHO OCHOBbIBaTb-
CA Ha KOMBUHALMU KAMHUYECKOrO U ,epMaTOCKOMUYeCKOro
MCCaeA0BaHUA, a TaKKe Apyrol MHGOopMaLum, BK/AOHatO-
el AMHAaMMKY pOCTa, CUMMTOMbI M @aHaMHe3 MNaLueHTa.

Mopdonormnyeckaa aguarHOCTUKa Heme/naHOLMTapHbIX
onyxo/1en KOXM AaA KAMHULMCTA C OAHOM CTOPOHbI A0CTa-
TOYHO MPOCTA, HO C APYrOM MOXET MOPOXAATb MHOMXECTBO
owwMBOK. B Halleli cTpaHe BCe elle WMPOKO NPUMEHAIOTCA
MOMbITKM LUTO/I0TMHECKOW BepuduKalmm HoBoobpasoBa-
HUIM KOXM, KOTOPble MOTYT MPUBOAUTL KaK K /1I0}KHOMO/10-
KUTE/IbHBIM, TaK W /I0}KHOOTPULATE/IbHLIM pe3y/bTaTaMm.
ITO BeAeT K U36bITOYHO arpeCcCMBHOMY /I@HEHUIO NaLMeHTOB
C AepmaTo3amMu MNpU /I03KHOMO/IOKMTE/IbHOM pe3y/ibTaTe
M K MO3AHEeMY Haya/ly aAeKBaTHOro /1e4eHUs naLneHTOB
C TPYAHOAMArHOCTUPYEMbIMU GOPMaMM PaKa KOXKMK.
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B AeNCTBYIOWMX K/AMHUYECKMX peKoMeHAauuaAx no 6a-
33/IbHOK/IETOYHOMY W T/IOCKOK/IETOHHOMY PaKy KOXU KO/I-
/IeKTUB aBTOPOB HACTOATE/IbHO COBETYyeT OTKasaTbCA OT
LIMTO/IOrMYECKOM BepUOUKALMU OMyXO/1ell KOXKM, 3aMeHUB
€e Ha rMcTo/Ioruyeckuin aHaaus. CregyeTt oTaaBath npeg-
rnouTeHre BUOMNCHUM Ha BCHO TO/LLIMHY KOXU U MPOBEAEHUIO
MPUKM3HEHHOO MaTo/10r0-aHaTOMUYECKOro 1CC/1e40BaHuUA
BMONCHITHOro MaTepuana, MoCKO/IbKY LIMTO/I0rMYECKoe UC-
C/1leloBaHMe COCKOBOB M/ MAa3KOB OTMEYaTKOB MOXET Aa-
BaTb KaK /I0}KHOOTPULATE/IbHbIE, TaK U /I0KHOMO/NOKUTE/ Ib-
Hble pe3y/bTaThl [32].
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Takum o6pasom npoBegeHHOE WCC/ed0BaHMe Moa-
TBEPAW/I0 3aKOHOMEPHOCTb yBe/IMieHuA 3ab0/1eBaemMoCTH
N CHUXEHWA CMePTHOCTM HacesneHua Poccun n C3P0 PP
3HO koxu (C44). YeTKO NpOC/IeKUBAETCS MO/I0KUTE/IbHARA
AVMHAMMKa KavecTBa y4yeTa.
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ABSTRACT. This work represents a clinical-population study of the state of oncological care in Russia,
focused on malignant skin neoplasms (C44). The study analyzes data on the prevalence of this disease,
the quality of case accounting, age characteristics, and the localization and histological structure of
tumors. The aim of this research is to continue the investigation into the patterns of prevalence of skin
neoplasms (C44), assess the quality of primary accounting, and evaluate the impact of the coronavirus
infection epidemic on analytical indicators of prevalence and patient survival. The conducted study con-
firmed the trend of increasing morbidity and decreasing mortality from skin neoplasms (C44) among the
population of Russia and the Northwestern Federal District of the Russian Federation. A clear positive
dynamics in the quality of accounting is observed. Special attention is given to the specifics of morbidity
changes in neoplasms (C44) considering each age group of the population of Russia. At the population
level, the age-specific mortality of patients is presented for each year of observation, analyzed in the
context of five-year cohort groups. For the first time, a trend has been identified showing an increase in
annual mortality from skin neoplasms (C44) after the sixth year of observation following the treatment
of patients.

KEYWORDS: malignant cutaneous melanoma; morbidity; mortality; quality of accounting; impact of the
coronavirus infection pandemic; detailed localization and histological structure; treatment efficacy
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AHHOTALIUSA. B nepBOM YacTK Halero ucciegoBaHUs Mbl MPeacTaBMaM aHanus pacnpoCTPaHEHHOCTH, Ka-
yecTBa NEPBUYHONM perucTpaumu, NOroAUYHON NeTanbHOCTU, OCOOEHHOCTU U3MEHEHUS NTOKaNMU3aLuMOHHOMN
MU TMCTONOMMYECKON CTPYKTYpPbl 3/10Ka4YeCTBEeHHbIX HOBOOGpa3soBaHuin (3HO) koxu (C44). Bo BTOpoi yactu
Hallero uccnenoBaHMs OCHOBHOE BHMMaHWE ByaeT yaeneHo oueHke 3O@eKTUBHOCTM NPOTUBOPAKOBbIX Me-
ponpuaTuUin Ha HabngaeMonm U OTHOCUTENIbHOM OOHONETHEN N KYMYNSATUBHOM NSATUNETHEN BbIXXMBAEMOCTU
Ha ypoBHe CeBepo-3anagHoro denepanbHoro okpyra Poccum (C3PO PD). Co3paHHana B 2019 rony 6asa oaH-
HbiX (B) nonynsumMoHHoro pakosoro peructpa (MPP) Ha ypoBHe denepanbHOro okpyra 3HauymTesibHO pacLum-
puna BO3MOXHOCTU NpOBeAEeHUS aHAIMTUYECKUX UCCNeaoBaHUM, BKIKOYAsS BO3MOXKHOCTb U3YyYeHUs peako
BCTpeyvatowmxcs onyxonen. Ocoboe BHMMaHMe B LAHHOW paboTe Mbl yaeruM HOBO BO3MOXHOCTU NPOBECTH
yrny6aeHHbIM aHanu3 AMHAMMKKU JTIOKANM3ALMOHHOM U TMCTONOTMYECKOW CTPYKTYpbl. PACCMOTpUM BbiKKBae-
MOCTb 60/1bHbIX 3HO KOXu1 Nntobom eé yactu (rybol, yxa, 1Mua, CHbl, KOHEYHOCTEN U APYrnX YacTemn), YTo He-
[OCTYMHO K OCYLLLEeCTBNIEHMIO OLLEHKM PacnpoCTPaHEHHOCTM Ha OCHOBe DOPM rocyfapCTBEHHOM OTYETHOCTH,
He roBops O pacyeTax BbDKMBAEMOCTU B0MbHbIX. Llenb gaHHOro nccneaoBaHUs 3aKk/H0YaETCs B U3YYEHUU
3aKOHOMEepHOCTeN ANHAMUKKU OOHONETHEN U NATUNETHEN BbiXKMBaeMoCTu 60bHbIX 3HO koxn (C44) c yye-
TOM OCHOBHbIX MapaMeTpoB perucTpaunMoHHON KapTbl. NpoBeaeHHOe uccneaoBaHUe NO3BOJIUIO BbiSIBUTb
NOMIOXUTENbHY OUHAaMUKY OAHONETHer HabntogaeMon BbKMBaeMocTn 60bHbIX 3HO koxu (C44) B C3DO
P®, koTopas Bo3pocna ¢ 2000 no 2019 roa ¢ 95,6 0o 96,2% c 605nee BbICOKMMU NOKA3ATENAMU AN EHCKOTo
HaceneHusa 96,3 n 96,9% cooTBETCTBEHHO. BbigBreHa cneundurka YpoOBHSA U AMHAMUKU OTAENbHbIX MOBO3-
pacTHbIX rpynn 60abHbIX. BNepBble ocywecTBneH pacyeT O4HONETHEN BbKMBaeMoCTU 60sbHbIX 3HO KOXK
Nno AeTaNbHbIM JIOKANU3aLUMAM OMNyXOseln U YPOBHEM OLHONETHEN BbDKMBAEMOCTU, UCHUC/IEHA OAHONETHSS
BbDKMBAEMOCTb OTAENbHO AN KaXXA0ro rmcrotmna onyxoan. MakCMmManbHas BbXXKMBAEMOCTb NPULLNACh Ha
rmcrtotmn M-8090/3 - 97,4%, MMHMManbHbIN YpoBeHb Ha M-8390/3 - 59,1%.

KJTHOYEBbBIE CJIOBA: 3710kayecTBeHHOoe HOBOOGOpa3oBaHue; pak Koxu (C44); MexxayHapoaHoe areHTCTBO
NnoO M3YYEHU PaKa; BbXKMBAEMOCTb BO/bHbIX; OAHONETHAS BbIXKMBAEMOCTb; NATUETHAS BbIX)KMBAaEMOCTb;
NOKaNM3auMoHHas U rMcToNiorMyeckasn CTpykTypa; 6asa AaHHbIX; NONYASALUMOHHbIA PAaKOBbI perucTp

COKPALLEHUA:

3HO - 3no0kavecTBeHHOe HOBoObGpa3oBaHue; C3MO PO - CeBepo-3anagHbivi denepanbHbii OKpyr Poccui-
ckon depepaunn; MAMP — MexxayHapoaHOe areHTCTBO Mo nlyyeHuto paka; b, MPP - 6a3a gaHHbIX Mony-
NAUMOHHOro pakosoro permctpa; BKPK - 6a3anbHOKNETOUYHbIN pak Koxu; MKPK — n10CKOKNETOYHbIA paK
KOXu; BAY - 6e3 ONONHUTENIbHOIO YTOYHEHMUS.



BBELEHUE

MeTogonornm pacyeTa BbIXKMBAaEMOCTU Ha MOMY/ALMOH-
HOM ypOBHe MOCBALLEHO 60/blloe YMC/I0 3apyOexHbIX My-
6/mKaumit [1-10]. C npuxaTrem B CCCP 1 Poccum nporpamm
CO3/,aHWA MOMY/ALMOHHBIX pakoBbix pernctpos (MPP) Bo3-
POC/I0 M YMC/I0 OTEeYECTBEHHbIX U 3apybeHblx pa3paboTok
[11-16].

MpoBeseHne pacyeToOB BbIXMBAaeMOCTM 60/bHbIX 3HO
OCYLLLECTB/IA/NIOCh HAMK C CepeAunHbl 90-X rogoB XX cTo/e-
TUA Ha OCHOBe co3gaHHoro B CaHKT-MeTepbypre B 1995 roay
MPP [17]. Moc/e npoBegeHUsA cepun MeToAUYECKUX KYPCOB
no passutuio MPP, B TOM 4ncie C y4acTUeM COTPYAHUKOB
MAMP, Takne pa3paboTKM Ha4amM NPOBOAUTHLCA HAMMU B Mac-
wrabax pegepasbHOro okpyra (OKO/I0 14 M/IH Hace/eHus,
MPP Br/touaeT 6osee 1,5 MAH HabogeHwit). U3gaH0 6 3K-
Crpecc-CrnpaBoYHUKOB U 2 MOHOrpadum [18, 19]. Bbicokoe
KayecTBO paboTbl MPP C3P0 PP roaTBEpKAACTCA BKAOYE-
HMeM e€ ceMM aZMUHUCTPATUBHbBIX TEPPUTOPUIA B ABeHas-
uaTblit ToM MoHorpadpum MAUP «Pak Ha MATU KOHTUHEHTaX»,
B KOTOPOM TaKyKe MpeAcCTaB/ieHbl ellle ABe TeppUTOpuM
Mososkckoro ¢pegepasbHoro okpyra. MMPP C3P0 PO Asnsa-
€TCA eAMHCTBEHHbIM PaKOBbIM perncTpom B Poccumn, KoTo-
pblii 3aHMMaeTCA pacyeTaMu BbIKMBAeMOCTM MaLUEHTOB,
BK/ItOYAA pesKue BUAbl onyxo/ei. basa gaHHbix MPP C3$0
P® cuntaeTcA 04HOM U3 CaMblX HafEXHbIX, U CeMb e agMu-
HUCTPATUBHbIX TEPPUTOPUIA Obl/IM OTMEYEHbI B BbILLIEYNOMSA-
HYTbIX MOHOrpaduit.

Llesb uccnedosaHus — U3y4nTb 3aKOHOMEPHOCTU AWHa-
MUKU OAHO/IETHEW U MATU/AETHEN BbIXKMBAEMOCTU BO/bHbIX
3HO koM (C44) C y4eTOM OCHOBHbIX MapameTpoB peru-
CTPaLMOHHOM KapTbl.

MATEPUANIbl U METObI

MaTepuanom mccieq0BaHUA ABAAOTCA AaHHble Mex-
AYHApOAHOro areHTCTBa Mo uccaegoBaHuo paka (MAUP),
cnpaBoy4Hnkn MHUOW um M. A. Tepuera n HMUL, on-
kosnormn um. H. H. MetpoBa, B4 MPP CaHkT-lMeTepbypra
1 C300 PO.

O6paboTKa AaHHbIX OCYLLEeCTB/A/NACh C MOMOLLBIO /U-
LLeH3MOHHbIX porpamm MS Excel 2013-2016 n STATISTICA 6.1.
AnA pacyeTa BbIXKMBAEMOCTU UCMO/b30BaHa MOAUPULMPO-
BaHHaA nporpamma Eurocare, a Takke matemaTtuyeckue,
6ubanorpadpuyeckme n cTaTUCTUHECKUE MEeTOAb.

PE3YJIbTATbl U OBCYXOEHUA

[TOHUMaHWe AMHAMMKM BbIXKMBAEMOCTU MMEET BaKHOe
3HayeHue aaA OLeHKU 3PPEKTUBHOCTU OHKO/IOMMYECKOM No-
Mol B Poccun. MpeacTaBieHHble gaHHble Aat0T npeacTas-
/leHVe KaK O OAHO/IeTHUX, TaK U O MATUAETHUX Hab/oaae-
MbIX MOKa3aTe/NAX BbIXKXMBAEMOCTU, NOAYEPKUBAA TPEHAb,
KOTOPble MOryT MOMOUYb B K/IMHUYECKOW NPaKTUKeE U yay4Lle-
HWM pe3y/IbTaTOB /Ie4eHUA NaLUeHTOB.

B Tab/uue 1 npeAcTaBieHa AMHaMUKa OAHO/NETHEN U Ns-
TUAETHEW Hab/AgaeMol BbIXKMBAEMOCTM 60/bHbIX 3HO

Tabén. 1.

[IMHaMMKa OAHO/ETHEN U NATU/ETHE BblXXMBaemMocTh 60/1bHbIX 3HO KoM (C44) B C3PO PO. B, NPP C3$0 PO

Table 1.

Dynamic of 1- and 5-year survival of patients with malignant tumors of skin (C44) in the NWFD RD. DB PCR NWFD RF

lon yctaHOBNEeHUs AuMarHosa 2000-2004 2005-2009 2010-2014 2015-2019
A6contoTHoe uncno 3a6oneBLImnx 15087 19551 24922 33283
1 95,6 96,2 96,2 96,2
2 92,1 93,1 92,4 91,2
Mepuop HabnoaeHus 3 88,5 89,4 88,5 85,4
4 85,2 85,8 84,8
5 82,0 82,2 80,9
lon ycraHOBNEHUS AvarHosa 2000-2004 2005-2009 2010-2014 2015-2019
A6contoTHoe uncno 3abonesnx 5316 6698 8267 11047
1 94,4 95,2 94,8 94,9
2 89,9 91,3 89,8 88,7
Mepuop HabnoaeHusa 3 85,4 86,2 85,2 81,4
4 81,4 81,4 80,8
5 77,7 771 76,0

loA ycTaHOBNEHUSA AuarHosa 2000-2004 2005-2009 2010-2014 2015-2019
A6contoTHoe uncio 3a6oneBLImnx 9771 12853 16655 22236
1 96,3 96,8 97,0 96,9
2 93,4 94,0 93,6 92,5
Mepuop HabnoaeHus 3 90,2 91,1 90,2 87,5
4 87,2 88,1 86,8
5 84,3 84,9 83,3
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kosku (C44) 3a AnuTeNbHbIM nepuod. A8 UCCies0BaHus
Hamu 6b1/10 0TO6paHo 32 843 Habatogerus us b4, NMPP C3$0
PP, B TOM uncae 31328 MYKUMH, YHTEHHbIX C AMArHO30M
3HO kou (C44) 1 61515 KEHLLMH.

B Lenom guHamMuKa O4HO/IETHEN BbIXKMBAEMOCTU M0/10-
JKUTe/IbHa: OA4HO/IETHAA BbIXKMBAEMOCTb BO3pocC/a C 2000
no 2019 IT. € 95,6 40 96,2%, a NATUAETHAA 40 2015 roaa npa-
KTUYECKM He U3MeHANACh U cocTaBu/ia 80,9%. boaee HU3KKe
nokasaTe/nu NATU/AETHEN BbI)KMBAaeMOCTU B KOHLe nepunogaa
MOTYT 6bITb CBA3aHbI CO CreundUKON M3MEHeHWA BO3pacT-
HOro CocCTaBa HacesieHMA. YTO KacaeTcA pacnpege/ieHuA
60/1bHbIX MO MOAY, Y4UTbIBAA 0COBEHHOCTM NPpOdeCcCcUoHaib-
HOMO COCTaBa MY}KCKOrO Hace/eHUs, Mbl OTMEeYaeM 34ecb
TaKe M0/I0XKNUTE/IbHYIO AMHAMUKY OZAHO/IeTHelN Habtoaae-
MOM BbIXXMBAa€MOCTHU, HO Ha HECKO/IbKO MEHbLLUMX BE/IMYMHAX
94,4 W 94,8%, NATUAETHAA Haxoau/iacb B npegenax 76,0%.
Y JKEHLLMH OAHO/NETHAA BbIXKMBAEMOCTb A40CTUr/1a 96,9%, NA-
TUAeTHAA — 83,3%. OTHOCKTE/IbHAA BbIXKMBAEMOCTb Obl/ia Ha
1-2% BbllUe, MATU/AETHAA — Ha 5-7%.

Ha pucyHke 1 ¢ Tabamuelt npeacTas/ieHbl 4aHHbIE BbIXKU-
BaeMocTH 60/bHbIX 3HO KokM (C44) B C3DO P ¢ yyetom
cTagmu 3aboseBaHuA. Bcero oTobpaHo AnA nccie0BaHuA
92 843 HabageHuA 3a nepuoabl € 1997-2001 U 2012-2016
B KOroptbl 60/1bHbIX, 06beAnHEHHbIX MO NATb /aeT. C Ka-
XAO0M NATU/AETHEN KOFOPTOM YUC/I0 BO/IbHBIX CYLLLeCTBEHHO
BO3pacTa/o. 34ecCh e npescTaB/eHa CTPYKTypa 60/1bHbIX
C y4eTOM CTagmu 3aboseBanuA. Ecn gaHHble, nepesgaHHble
B pakosble pernctpbl C3P0 PP, cBMAETENbCTBYIOT O Cy-
LLLeCTBEHHOM YBEe/IMHEHWUU YAe/IbHOrO BeCa PaHHUX CTaaui
C 90,6 40 94,8%, peanbHble pacyeTbl (CM. pUC. 1) TOBOPAT
0 6o/1ee HM3KMX Be/NMYMHAX, XOTA BCE MOKasaTe/n BbIXKM-
BaemMocTu 60/bHbIX 3HO Koxu (C44) HaxoAATCA Ha BbICO-
YalilleM ypOBHe: O/AHO/IETHAA BbIXKMBAaEMOCTb — 95-96%.
YuuTbiBaA faHHble MOroAWYHON /1eTasbHOCTH, onybau-
KOBaHHble B MEepPBOM 4acTW HACTOALLEro MCC/aeA0BaHUSA,
Heob6X0AMMO 06paTUTb BHUMaHME Ha eé cneundury: pes-
KOro yBe/IMYeHWA /1eTa/IbHOCTU noc/ie 6 AeT HabageHuA
WU CHUXKEHWA MOrOAUYHOM BbIXKMBAEMOCTU 00/IbHbIX, YTO
MOXeT ObITb CBA3aHO C 0COHBEHHOCTAMM BMO/IOrMYeCcKoro
PasBUTUA OMyXO/1eM KOXM U KOppeKLuK 1e4eBbHOol nomoLLu
60/1bHbIM AaHHOM rpynrbI.

YunuTbiBasA, YTO OAHO/IETHAA BbIXKMBAEMOCTb 00/IbHbIX
3HO kou (C44) HAXOAUTCA HA BbICOKOM ypOBHe (90% 1 >)
npoca1eAunTb U3MeHeHUA 6e3 NPU/I0XKEHHON TabanLbl CI0XK-
Ho (puc. 1 ¢ Tabauueit).

Ham npepcTtaBaseTcA BO3MOMHOCTb MPOC/ICAUTb AK-
HaMWKy OAHO/IETHEN BbIXXMBAEMOCTU 60/1bHbIX 3HO KOXKM
(C44) no peTanbHbIM BO3PACTHLIM FPyNNam OTAE/bHO AAA
MYCKOIO M KEHCKOro Hace/IeHuA, YTO MpeACTaB/leHO Ha
(puc. 2 1 3 ¢ Tabanuamu). 34eCb MOXKHO YBUAETb peasibHoe
cocToAHMe 3P HeKTUBHOCTU MPOBOAMMbBIX MPOTUBOPAKOBbIX
MeponpuATUiA a4 3HO KOXKK, rae noKasaTe/ i BblXKMBaeMo-
CTW HaXOAATCA B CpegHeM Ha ypoBHe H6osiee 95%. OgHako,
B OT/AEe/IbHbIX BO3PACTHbIX IPynmnax MO/IOXeHWe He CTO/b
paay>KHoe. 3aKOHOMEpPHbIM AB/IAETCA PEe3KOe CHUXKeHWe
roKasaTe/1ei B BO3PACTHbIX FPymnmnax noc/e 70 u, 0CO6eHHo,
nocsie 80 seT. b/, MPP no3sosAeT npocieauTb BbIXKUBae-
MOCTb He TO/IbKO Cpeau CTapYeCcKuX rpynm, HO U Cpeau A0/-
roxuresem.

Cneagyet 06paTUTb BHUMaHUE Ha /I0XKHOe npegcTas/ie-
HMe Cpeam Hace/IeHUA U daxke cpeau BpayebHOro nepcoHa-
/12 0 TOM, YTO pPaK 3/1ee cpean MO/0AbIX. [lOCTaTOYHO B3r/1A-

HYyTb Ha ABa MpeACTaB/eHHbIX PUCYHKa, 4TOObI yBUAETb
peasibHOe cocToAHUe Npobiemsl.

Creuunduka pacnpegenenus 3HO koxu (C44) ¢ yyeTom
YeTBepTOro 3Haka MKB-O 0Tge/1bHO A5 MYXKUYUH U KEHLLMH
Obl1anpescTaBieHaHaMUBIpeAblayLelicTaTbe. Brabanuye2
pAobaBneHa MHPOpMaUMA MO AMHAMUKE BbIXMBAEMOCTH
KaK OTAe/1bHO MO MOoAY, Tak W MpU aHa/aM3e 3aKOHOMEPHO-
CTelt pacnpoCTpaHEHHOCTH paKka KoK (C44) Ha oba nosa
BMecTe. Mbl Hab/aogaem, YTO OCHOBHAs A0/A Oryxo/en
NpuUXoAuTCA Ha pybpuKky C44.3 — ApyrMe U HeyTOYHeH-
Hble YacTu mua (53,6%) U C44.5 — KoXxu TynoBuwa (19,1%),
a Hanbo/bluaA OAHO/IETHAA BbIXKMBAEMOCTb 3aPUKCUPOBaA-
Ha no pybpuke C44.1 — 3HO KOXKM BEKa M KOXKM Ty/10BULLA
C44.5 - 97,11 96,9% COOTBETCTBEHHO.

YTo KacaeTcA AWHAMUKM OAHO/ETHEM BbIXKMBAaEMO-
CTU C y4eTOM rucTosorudeckux tmnos 3HO Koxu (C44),
B Tab/MLe 3 3TO npeACTaB/eHo geTanbHo. K 2015-2019 roay
85,4% Bcex 3HO koku (C44) npuwocs Ha 6a3a/lbHOK/IETON-
Hbllt pak (M-8090/3) ¢ YpOBHEM OAHO/IETHEN BbIXKUBAEMO-
CTU 97,4%, 26 C/1y4aeB B Nepunog, € 2015-2019 rog, npuLL/ioCh
Ha pak npuaaTkoB Koxku (M-8390/3) ¢ BeAM4UHOM 0AHONET-
Hel BbI)KMBaemMoCTh MeHee 60% (59,1).

CoBpemeHHble BO3MOXHOCTHU /Ie4eHUs 60/1bHbIX

HeT HMKAKOro COMHeHWA, YTO HemMe/IAHOMHbIE OrMyXo-
/N KOXKU NpeAcTaBAAoT cobol oguH U3 Hanbosee YacTo
BCTpevatoLwmnxca BuAoB paka. K cuacTbto ans 3ab6oseBLlumx
AaxKe Heyme/ble, @ MOoA4YaC U COBEpLUEHHO AWMKOBUHHbIE
npeacTaB/eHuA O criocobax /edeHus, UMPKy/AupytoLme
KaK cpeau MaumeHTOB, TaK U, K COXa/ZleHUto, Cpean Bpayeit
Pas/IMuHbIX CMeLnanbHOCTEN, BCe Ke OCTaB/AIT «BTOPOM»
LIAHC Ha M3/1e4eHne oT 3TuX 6os1e3Hel. HemesaHOMHbIN
paK KOXM — 3TO OYeHb LUMPOKadA rpynna 3abo/seBaHui, Ko-
TOpble 06beAnHeHbl B 0AnH Kog MKB ans ydeTta Auvwb no
TOMY MPUHLMMY, YTO NMPOUCXOAAT HE U3 Me/IaHOLUTaPHbIX
K/1eTOK. loxanyi, 6o/blue BCcero c/1y4aeB Heme/1aHOMHOr o
paKa Koxu 6e3yc/I0BHO NMPUXOAMUTCA Ha pas/inyHble Bapu-
aHTbl 6a3a/IbHOK/NETOYHOrO paKa, 3HaYUTe/IbHOe MeHbluee
YUC/IO HA Pas/IMyHble BapuaHTbl M/IOCKOK/IETOYHOrO paka
(Bratoyan 60/1e3Hb BoyaHa). OcTasbHble AECATKM TUCTO/IO-
rMYecKux noaTunos (OMyXonu U3 NpUAATKOB KOXKM, KapLu-
Homa Mepkens, gepmaToPprbpocakpombl, MMMPOMbI KOXKM
UT. 4.) BpAgG M cobepyT 60/1ee 3-5% OT BCEX HOBbIX C/1y4aeB
[20, 21].

Bo/blan YacTb C/ly4aeB 3/10Ka4eCTBEHHbIX HOBOOOPa3o-
BaHUM KOXU (KaK Me/aHOMbl, TaK ¥ HEME/IAHOMHOrO PaKa)
BbI3BaHbl XPOHWYECKUM BO3/eUCTBMEM y/abTpaduoseTa —
COOTBETCTBYIOLME TeHeTUYeCKMe W3MEHEHUA MNpaKTuye-
CKUW BCErAa MOXHO OOHapY»KMUTb KaK «OTrneyaTKu nasblies»
B r€HOMaXx Pa3BMBLUNXCA OMyX0/1€M U OKPYXKaOLLMX BHELLHE
elle 340pOBbIX TKaHel WK Mpeaonyxo/ieBbiX COCTOAHUM
(Hanpumep, akTMHMYECKOro Kepatosa) [22]. B cBoto oue-
peab TaKoOM MeXaHW3M BO3HMKHOBEHMA OMyXo/el npeso-
npeaenaeT GOpMMUpOBaHME «MO/el KaHuepusauum» 1 Ya-
CTYIO TEepPBUYHYID MHOXKECTBEHHOCTb MOPAaXKEeHUA KOMHbIX
MOKPOBOB. DTOT e CaMblii MeXaHU3M MNogpa3ymeBaeT BO3-
HUKHOBEHME MHOeCTBa XapaKTepHbIX C/yYaiHbIX TOYKO-
BbIX MyTaLMi, NOAB/IEHNA BbICOKOW MYTAaLMOHHOM Harpy3ku
B OMyx0/1M, 06pa3oBaHUIO0 «HEOAHTUreHOB» U MOTeHLUa/b-
HYIO YyBCTBUTE/IbHOCTb K COBPEMEHHOM MMMYyHOTepanuu
6/10KaTOpPaMu KOHTPO/IbHBIX TOYEK UMMYHUTETA [21, 23, 24].
Takum 06pasomM A/a1A OTHOCUTE/IbHO HEMHOrOYUC/IEHHbIX
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MNepvop, Craauy Bcero
I II III v bes cT.
Kon-Bo 7232 2544 328 96 1137 11337
% 63,9 22,4 2,9 0,8 10,0
1 97,5 95,5 78,3 31,9 89,2 95,1
1997-2001 2 94,6 90,1 65,4 19,2 85,4 91,2
3 91,3 86,2 58,3 16,0 82,7 87,7
4 88,0 82,6 53,0 13,8 79,9 84,3
5 84,5 77,7 48,2 9,2 76,8 80,5
Kon-so 10721 2443 384 78 732 14358
% 74,7 17,0 2,7 0,5 5,1
1 97,4 93,8 73,4 29,5 90,9 95,4
2002-2006 2 94,2 88,3 62,7 21,6 86,0 91,6
3 90,4 82,7 53,2 16,2 82,1 87,3
4 86,4 77,9 47,4 13,5 76,2 83,0
5 82,5 74,4 43,6 10,8 72,9 79,2
Kon-Bo 15901 2722 418 120 1057 20218
% 78,6 13,5 2,1 0,6 5,2
1 97,7 94,3 72,0 30,0 90,8 96,0
2007-2011 2 94,7 88,2 61,1 21,7 86,4 92,3
3 91,2 82,9 51,9 19,2 82,5 88,4
4 87,6 77,0 47,7 17,5 79,0 84,5
5 84,2 71,9 40,2 15,0 74,2 80,7
Kon-Bo 21926 3286 434 129 1106 26881
% 81,6 12,2 1,6 0,5 4,1
1 97,4 94,2 75,1 39,8 92,1 96,2
2012-2016 2 93,9 87,2 60,7 21,3 86,4 91,9
3 90,1 81,6 53,0 18,8 80,8 87,7
4 86,1 75,9 46,4 16,0 75,0 83,5
5 81,7 69,4 41,5 14,1 67,7 78,7

Puc. 1 ¢ Tabamueii. iuHamumka BbixkuBaemoctn 60/1bHbIX 3HO KoM (C44) € yueTom ctagum 3a6osesanus. O6a nosa. 6/ MPP C390 PO
Fig. 1 with table. Dynamic of survival of patients with malignant tumor of the skin (C44), taking into account the stage of disease. M+F.
DB PCR NWFD RF
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=$-2000-2009 -8-2015-2019
Mepuopn
25-29|30-34(35-39|40-44(45-49|50-54|55-59(60-64|65-69|70-74(75-79|80-84(85-89|90-94
HabnoaeHus
2000-2009 95,3 96,0 99,3 97,6 96,1 96,4 96,4 95,9 96,1 94,3 94,2 91,8 86,9 76,7
2015-2019 94,0 97,1 97,7 98,4 98,3 97,5 96,6 95,2 95,9 93,8 92,4 89,0 83,4

Puc. 2 ¢ Tabauuei. IMHaMMKa OAHO/ETHEN BbIXKMBAEMOCTU MY}K4MH, 60/1bHbIX 3HO KOXM (C44) B C3PO PP 3a nepuogbl 2000-2009

n2015-2019 Ir.

Fig. 2 with table. Dynamic of 1-year survival of man with malignant tumors of skin (C44) in the NWFD RF. 2000-2009 and 2015-2019
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30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-99
=$=2000-2009 =-2015-2019
Hag:";::ﬂm 30-34|35-39|40-44|45-49|50-54|55-59|60-64|65-69|70-74|75-79|80-84|85-89|90-94|95-99
2000-2009 | 98,9 | 985 | 98,8 | 978 | 98,8 | 98,8 | 98,3 | 98,0 | 977 | 96,4 | 934 | 879 | 76,0 | 68,38
2015-2019 | 99,1 | 99,5 | 98,7 | 99,4 | 98,4 | 99,2 | 99,2 | 99,0 | 98,1 | 972 | 949 | 899 | 82,2 | 69,8

Puc. 3 ¢ Tab/mueil. iMHamM1Ka OfHO/IETHEN BbIXXMBAEMOCTH KeHLMH, 60/1bHbIX 3HO Koxku (C44) B C3PO PP 3a nepuogbi 2000-2009

1 2015-2019 IT.

Fig. 3 with table. Dynamic of 1-year survival of woman with malignant tumors of skin (C44) in the NWFD RF. 2000-2009 and 2015-2019

C/ly4aeB HEME/IAHOMHbIX OrMyXO/1ei KOXM, KOTOpble yxXe He
MoA/1eXKaT XMPYPrU4eCcKOMy /IeHEHUIO COBPEMEHHbIE /1eKapCT-
BEHHbIE MpernapaTtbl MOryT AaTb XOPOLLMIA LUAHC Ha U3/1e4eHue.

OpgHako 60/1bLaA YacTb C/1ly4aeB HeGO/IbLLMX MO pa3Mepy
onyxo/ei (Kak 6asasbHOKETOYHAA KapLMHOMbI, TaK U M/10-
CKOK/IETOYHOW KapLMHOMbBI) MOTYT U AO/IKHbI ObiTb HaA-
€XHO M 6e30MacHO NO/IHOCTBIO YAa/leHbl C MMHUMA/IbHbIMU
LIaHCamMu Ha peunamB. [le/10 B TOM, HTO HeMe/laHOMHBbIM paK
KOXXU MOXET UMETb HE C/IMLLKOM APKUE N HETKUE OHEePTaHNA
419 TOrO YTOObI HAZEKHO K/IMHUYECKM ONpeaennTb ero rpa-
HuLy. Bosee Toro, HekoTopble Mmopdoaoruyeckme Gopmbl,
Takue Kak MopdeanogobHasa Gpopma 6a3a/sbHOKNETOYHOrO
paka, MoryT 6bITb OLUIMOOYHO MHTEPNPETUPOBAHbI HEOMbIT-
HbIM £€pMaTo/IoroM Kak pybel, uan ckiepogepmuA. 3Tu
$OpMbI UMEIOT CBOMCTBO Pa3BMBATLCA B TO/ILLLE A4€PMbl, 4TO
AenaeT onpege/sieHne Ux rpaHul, gaxe C UCno/b30BaHWeM
CaMOW MOLLHOM A4€pMaTOCKONUK UM KOHPOKa/IbHOWM asep-
HOM BMOMMKPOCKOMMUU COBEPLLEHHO HEHAAEKHBIM [25, 26].
A nocKo/bKy 6osee 70% c/nydaeB HemMe/IaHOMHOrO paka

KOXW pa3BMBAETCA Ha Pas/IMYHbIX 3CTETUHECKU U PYHKLM-
OHa/IbHO BaXKHbIX y4acTKaxX KOXM (1L, LWed, KUCTU), Npo-
CTOe pelleHne B BUAE «LUMPOKOro» OTCTyna A0 4-5 MM BO
BCE CTOPOHbI OT M/I0XO Pas/IM4YMMON FPaHMLbl CTaHOBUTCA
TPYAHO Mcno/HUMbIM. CTpax MauueHTa rnepey, cka/bresnem
XMPYPpra, OnaceHuA no NnoBoAy «ypOoA0BaHUA» AnLa U Gop-
MUpOBaHMA pybLOB NPUBOAAT K PacnpOCTPaHEHUIO MHO-
XecTBa MeHee 3P PeKTUBHbIX METOA0B /I€4eHUs, KOTopble
HaXOAAT MOMNy/APHOCTb Aaxe CpeAn OHKO/0roB. K Takum
MeTogaM OTHOCATCA KIopeTax C 3/71eKTpoanccekumen, ¢po-
TOAMHAMUYeCKanA Tepanua B Pas/IMiHbIX BapuaHTax, Kpuo-
AECTPYKUMA M NPUMEHEHUe TOMUYECKUX MeCTHOarpeccms-
HbIX CpeACTB. BM3KOPOKyCHas peHTreHoTepanua u gpyrue
MeTO/bl /Iy4eBOM Tepanum Mor/au Bbl CTaTb XOpoLUeit a/b-
TepHaTMBOM, HO M3-3a BbICOKOWM Harpy3Kku Ha C/y»0bl pagu-
oTepanuu, a TakXKe Ha/in4uA onpese/@HHbIX TeXHUYECKMX
W KIMHUYECKMX OrPaHMYeHMI, TaKMX KaK MPOTUBOMNOKa3aHmA
NpU reHeTUYeCKUX CUHAPOMaX C AedULUTOM CUCTeM pena-
pauuu (Hanpumep, CUHAPOM Op/IMHA), UX MPUMEHEHUE Bbl-
rNAAUT BeCbMa OrpaHMyeHHbIM [27-32].



Tabn. 2.

/loKa/nu3aLMOHHas CTPYKTYpa 3a60/1eBaeMOCTH U BbiXKMBaeMocTh 60/1bHbIX 3HO Koxu (C44) B C3PO PP 3a Tpu nepuoga HabogeHus.
O6a noaa. 6, NPP C390 PP

Table 2.

Localization structure of morbidity and survival of patients in the NWFD. M+F. DB PCR NWFD RF

2000-2009

2010-2019 2015-2019

BbnkuBae-
MOCTb

Hosonorus no MKB-10 AGco-

NoTHOE %
yuaio

1-net | 5-net

A6co-
NoTHOE %
yuaio

Bbnkusae-
MOCTb

BbnkuBae-

MOCTb A6co-

NoTHOE %
yucno

1-net 1-ner

C44 - ppyrue 3noka-
YyecTBEHHble HOBOO-
6pasoBaHUs KOXU

34638 96,0 82,1

Koxu ry6bi .0 952 2,7 96,4 82,9

Koxu Beka,
BK/ItOYas cnam- A
Ky BEK

1762 51 97,4 85,2

Koxku yxa
U Hapy>XHoro 2
CNyXoBOTrO
npoxoaa

1134 3,3 93,7 73,6

Koxu apyrux
U HEYTOYHEH-
HbIX YacTen
nmua

3 18158 96,6 82,6

Koxu Bono-
CUCTOI YacTn 4
ronoBbl U Wen

3151 9,1 81,8

Koxu Tyno-
BMULLA

5 5093 14,7 84,3

Koxu BepxHeit
KOHEYHOCTH,
BK/IIOYan .6
o6nactb nneve-
BOro nosica

1316 3,8 94,3 78,0

KoXXu HMxKHen
KOHEYHOCTH,
BKJIlOYas Ta- 7
306eApeHHYI0
obnactb

1253 3,6 91,8 75,7

Mopake-
HUSA KOXMU,
BbIXoAsiwme
3a npeaenbl 3
oAHoI n 6onee .
BbllL€yKa3aH-
HbIX JIOKaNn-
3aumni

883 2,5 97,8 88,6

3noKayecTBeH-
Hble HOBOOGpa-
30BaHUS KOXU 9
HEYTOYHEHHOM
obnactu

936 2,7 89,9 75,0

58205

1183 2,0

2414 41

1646 2,8

31231

4435 7,6

10484

2275 3,9

1942 3,3

1436 2,5

1159 2,0

96,2 33283 96,2

96,3 484 1,5 95,9

96,9 1345 4,0 97,1

941 2,8 93,4

53,7 96,5 17863 53,6 96,4

94,9 2526 7,6 95,4

97,0 6359 19,1 96,9

96,2 1316 4,0 96,8

94,3 1158 3,5 94,6

96,7

96,0

568 1,7 93,3

B 3TOM CBA3M HaCTOTa MECTHbIX PeLUAMBOB NOTEHLMA/b-
HO MO/IHOCTbBIO U3/1e4NMOM OMYXO/M BbIFAAUT HEONpaBaaH-
HO BbICOKOM.

EAVMHMYHBIE KOMMEpYeCKME KAMHMKM U, HACKO/IbKO
HaM M3BECTHO, €AMHCTBEHHAA rOCyAapCTBEHHAA KANMHMKA —
®reyY «HMMUL, oHkonorum um. H.H. BroxuHa» (B KOTOpOM
MMEeeTCA CrneuuasM3MpoBaHHOE OTAe/eHne  omnyxo/en
KOKM) — WUCMO/Ib3YIOT TEXHUKY YAA/NEHUA OMyXO/EN KOXM
C MIHTPAOMEPLMOHHBIM MOPPO/NOrNHECKUM KOHTPO/IEM BCEX
kpaes (r/1yGoKOro u nepupepuyeckoro) pesekuuu, pas-
paboTaHHyto ewe PpegepukoM MoOcCOM. TeXHUKY Takoro
yAaneHua TPyAHO Has3BaTb MHHOBALMOHHOW, HO TpyAo0eM-
KOCTb M BPeMA3aTPaTHOCTb MeTOAMKM, 60/blIas HyBCTBU-

Te/IbHOCTb K aKKYPaTHOCTU UCMO/IHEHWA, TpeboBaHMA K Ha-
BbIKaM XMpypra 4/ MakCMMa/ibHO 3CTETUYHOrO 3aKpbITUsA
BO3HMKAMOWMX MOC/IeOoNnepaLmoHHbIX AedeKToB MNopoi
BeCbMa Mpu4yA/MBOM GOPMbI B C/I0MKHBIX aHaTOMUYECKMX
06/1acTAX, a TaKXKe HaBblKaM MMWKPOCKOMWMU MpenapaToB
KOXMW, BCE elle CTAHOBUTCA CEpbe3HbIM MPenATCTBUEM
AN1A LUIMPOKOrO BHEAPEHMA B Hallel CTpaHe. TeM He me-
Hee, pe3y/bTaTbl, MO/ly4aeMble B TAKUX K/IMHWUKAX, FOBOPAT
O HUYTOXXHO Ma/Iof A0/1€ /I0Ka/IbHbIX PeLuAnBOB U NO3BO-
/IAOT HafeATbCsA, YTO PernmoHa/ibHble OHKO/I0rMYeCKne y4y-
pexaeHVA O BpeMeHUM TaKKe CMOryT obecrneynTb CBOMX
nayueHToB Hanbosiee HagexHbIM crocobom seveHna BKPK

[33-37].
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AVHaMMKa CTPYKTYPbI U BblXKMBaemMocTh 60/1bHbix 3HO Koxu (C44) € y4€TOM rMCTO/IOrMHECKUX TUMOB o3
Table 3.
Dynamics of the structure and survival of patients, taking into account histological types
Mcronorus® 2000-2009 2010-2019 2015-2019
Bbikusae- BbikuBae- Bbikusae-
A6co- MOCTb A6co- MoCTb A6co- MOCTb
NIoTHOE % NIOTHOE % NIOTHOE %
"ucno 1-net | 5-ner | “Mcio 1-net uucno 1-net
C44 34638 100 96,0 82,1 58205 100 96,2 33283 100 96,2
8000/3 227 0,7 82,7 60,4 329 0,6 83,8 219 0,7 84,0
8001/3 299 0,9 92,3 64,7 130 0,2 90,8 5 0,0
8010/3 60 0,2 91,6 67,8 168 0,3 88,4 121 0,4 89,9
8070/3 1775 5,1 871 62,6 3135 5,4 88,6 1830 5,5 88,9
8071/3 1224 3,5 88,9 63,3 1316 2,3 90,0 732 2,2 90,4
8072/3 298 0,9 88,2 68,3 235 0,4 88,8 123 0,4 88,3
8090/3 27593 79,6 97,9 86,3 49826 85,5 97,5 28465 85,4 97,4
8095/3 236 0,7 94,7 73,0 337 0,6 93,4 170 0,5 93,5
8390/3 48 0,1 83,3 58,3 0,1 92,2 26 0,1 59,1
8832/3 92 0,3 95,7 96,3 114 0,2 97,3 56 0,2 94,2
- 1183 3,4 958 1,6 440 1,3
Mpoune 1603 4,6 1602 2,8 1096 3,3

MpumeyvaHune: * M-8000/3 - HoBoOGpa3oBaHMe 3/10KayecTBeHHoe; M-8001/3 - onyxoneBble KIETKM 3/I0KayecTBeHHble; M-8010/3 -
pak BAY; M-8070/3 - nnocKoKneTouHbli pak bAY; M-8071/3 - nNOCKOKNETOYHbIM pak oporosesatowuin 6AY; M-8072/3 - nnockokne-
TOYHbIM paK KPYNHOK/IETOYHbI HeoporoBeBatowmii; M-8090/3 - G6asanbHOKNETOUHbIM pak BAY; M-8095/3 - MeTaTUNUUYeCKUid pak;
M-8390/3 - pak npuaaTkoB KoXxu; M-8832/3 - nepmatodpubpocapkoma baY.

Ecm ana 6a3asbHOK/NETOYHOM KapLuHOMbI Npoduaak-
TMKA MEeCTHOro peumamBa Npu NOMOLLM HAAEXHOrO NO/HO-
ro yAaZeHUA OMyX0/u No4 KOHTPO/1€M MUKPOCKOMNNU Kpaes
peseKunn AB/NAGTCA CaMOM Ba)KHOM M XOPOLLUO peLuaemMon
npo6/1emon, TO A8 HEKOTOPbIX BUAOB M/I0CKOK/1ETO4YHOr0O
paKa KoM 1 KapLnHoMbl Mepkena obutbca YucToro Kpaa
OKa3blBaeTCA He Bcerga AoCTaTo4HbiM. PUCK nopaxeHus
pervoHapHbIx AMM$OY3/10B Npu HeBAAronpUATHBIX TUCTO-
/NIOTMYECKMX XapaKTEepUCTMKAX OKasblBaeTCA A0CTaTOYHO
BbICOK. B 3TOI CBA3M BMeCTO TpaBMaTU4HbIX MPOPUIAKTU-
YeCKMX PernoHapHbIX NMMPOANCCEKLMIA ANA NPABU/IbHOIO
CTaAMPOBaHMA MPUMEHAIOT TEXHUKY OMOMCUM CUrHa/IbHbIX
MMGaTUHECKNX Y3/10B, NPU 3TOM A/A Y/bTPacTagMpOBaHUA
M MOMCKa MUKPOMETACTa30B MPUHATO UCMO/1b30BaTb TaKKe
M UIMMYHOTUCTOXMMUYECKOe OKpalLMBaHWe CepUiHbIX cpe-
30B CTOPOXKEBbLIX IMMPOY3/108 [38-40].

AAbIOBaHTHaA Tepanus /18 HEMe/IAHOMHOIO PaKka KOXu
M3y4aeTCA He O4eHb aKTUBHO. MOCKO/IbKY Camas 4acTbli BUA,
paKa — 6a3a/ibHOK/1eTOUHbIN PaK — MOKeT ObITb HaZeXKHO Bbl-
/le4eH XMPYPruyecku, To Lie/1blo a4 bloBaHTHOM Tepanuu cTa-
HOBATCA MOTEHUMA/bHbIE NO/A KaHLepusaummn — T. e. GOKy-
Cbl aKTMHUYECKOrO KepaTo3a Pas/IMYHOM CTeNeHn 3pe/1oCTu.
lpMmMeHeHne HMKOTUHAMMAA B TeYeHue 12 Mec. NoKasaszno
3HaYMMOE CHMXKEHME pUCKA BO3HMKHOBEHMA HOBbIX (OKY-
coB BKPK y amu, paHee BbliedeHHbIx OT 3 EKPK uan 6osee,
O/IHaKO 3TOT CNOocob /Ie4eHNA He HaXOAUT LUMPOKOro Npu-
MeHEeHMA 13-3a MPOTUBOPEUMBLIX PE3Y/1bTaTOB, MO/yYEHHbIX
B APYTMX UCCNEA0BAHUAX [41, 42]. AADBIOBAHTHAA U Aaxke
CKOpee HeoagbloBaHTHaA TepanuA 6/10KaTtopamu  PD1
pe3eKTabenbHOro N/N0CKOKAETOYHOrO paka U KapLMHOMbI
Mepkens I-lll cTaguu u3yyaeTcAa B HACTOALMIA MOMEHT,
W, KaK Mbl M0/1araem, 3aiiMeT BaXKHOe MeCTO Cpeau MpoUmx

MeAMULMHCKMX TEXHO/OMMI, HO B BUAY OTHOCUTE/IbHOM pes-
KOCTM TaKMX MaLMeHTOB Habopbl B UCC/1@A0BaHMA UAYT He
C/MLWKOM BbICTPO [43-45].

MeTacTaTMyeckmuin nam MeCTHOPacnpOCTPaHeHHbI 6a-
3a/1bHOK/IETOYHBIM PaK, a TaKXKe MepBUYHO-MHOKECTBEH-
Hbl 633a/IbHOK/IETOYHBIN paKk Ha POHE reHeTUYECKUX CHH-
apomos (Fop/nHa-To/bLa) NOAAAETCA TapreTHOM Tepanuu
6/10KkaTtopamu hedgehog (Bucmogern6 u, noka Hesaperw-
CTPUpOBaHHbI B PP conngernt) [46]. ITv ekapCcTBEHHbIE
npenapaTbl CTa/IM HACTOALLEN HageXA0M AN1A paHee Hens/e-
YMMbIX NMALUEHTOB, KaK MPaBu/10 ¢ 60/1bLLMMU YPOAYIOLLUMU
peumrAMBHBIMU ONYX0/1AMU, C1360 pearnpyoLMmMm Ha LUTo-
CTaTUKK. TeM He MeHee, Kak U A/A BO/bLIMHCTBA «TapreT-
HbIX» NpenapaTos 3pPeKT OT TaKoW Tepanuu pegKo bbiBaeT
No/iHbIM, OTMEHa MNpernapaTta COMpOBOX/AaeTCA BO3BPaTOM
60/1€e3HM, HO faxke W NMPOAO/KEHWe npuema rnpenapaTa
Yy MHOMMX MAaLMEHTOB HEe rapaHTUPYyeT MOCTOAHHbIA KOHTP-
0/1b Hag, 3abo/sieBaHMeM — NprobpeTeHHas pe3UCTEHTHOCTb
K Tepanuu 0CTaeTCA CyLLleCTBeHHOM Npob/1emoit.

[/A MeTacTaTU4eCcKoro U HepesekTabe/IbHOro M/10CKOo-
K/1eTO4YHOr0 paka KoM U KapLuuHOMbl MepKensa nMMyHoTe-
panua 6710kaTopamu PD1no3BonAa 4,06UTbCA XOPOLLIMX OT-
f/1eHHbIX pe3y/IbTaTOB He MeHee YeM y 40-50% NaLueHTOB
[47-50], a4n1A OCTasbHBIX, K COMKaNeHUIO, paHee MpUMEHAB-
wmeca pexkumbl (LLUCTOCTATHKM B TOM YMC/1e B KOMBMHALMM
C LeTyKCcMMabom) ocTatoTcA Mano3pdeKTUBHON Tepanueit
cracexus [51].

CoBceMm pesKue U Masiou3yveHHble OMyX0/M NpUAATKOB
KOXMW, KOrda CTaHOBATCA Hepe3eKTabe/bHbIMKU WM MeTa-
CTaTUHECKUMM, OCTAKOTCA CEPbe3HOM K/AMHUYECKOW npo-
6/1emoii. LUutocTaTuydeckme pexkunmbl, TapreTHaa Tepanus,
BblOpaHHasA Mo pe3y/bTaTaM KOMI/IEKCHOrO FeHOMHOro



npoduAMpoBaHNUsa UM UMMYyHOTepanusa 610kaTopamu PD1—
MOTYT 6bITb MPUMEHEHbI Pas/IMiHble MOAXOAbI, O4HAKO 3¢-
beKTUBHOCTb /1060r0 M3 HUX OCTAaB/AET Ke/aTh /y4Llero
[52-54]. 3Ta Npo6/ema HaxoAMT CBOE OTpasKeHue U B pe-
3y/bTaTax MPOBEAEHHOrO B pamMKax 3ToM paboTbl ucc/e-
AOBAHUA — HAUXYALLME OAHO/IETHWE MOKA3aTe M BbixKMBae-
MOCTU MPUXOAATCA MMEHHO Ha ructoTun 8390/3 (onyxonu
NPUAATKOB KOXMK).

3AKNTIOYEHUE
Takum 06pasom, NMpoBesgeHHOe UCC/IeA0BaHMe MO3BO-
/N0 BLIABUTL MO/IOKUTE/IBHYIO AUHAMMUKY OAHO/IETHEM
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ABSTRACT. Pancreas cancer (C25) is a cancer with an unfavorable prognosis, remains one of the most
lethal types of cancer, at the national level mortality exceeds morbidity. The analysis of patient survival
at the population level on the scale of federal districts is not carried out in Russia with the exception
of the North-West Federal District. Considering that the levels of standardized rates of morbidity and
mortality from pancreas cancer are close in Russia and NWFD, and the value of index of accuracy practi-
cally coincide, the results of the population cancer registry (PCR) of the NWFD RF actually characterize
the state of cancer care on average in Russia, with the exception of autonomous districts. The aim of the
second stage of the study was to identify the true state of the effectiveness of the oncological service in
Russia by calculating a key parameter - evaluating its performance, specifically, calculating the leading
parameter - the survival rate of patients, taking into account the stage, localization, histological struc-
ture, and the possibility of curing patients The conducted research made it possible to determine the
effectiveness of providing specialized oncological care to patients with pancreas cancer at the federal
district level. An increase in the one-year observed survival rate for the period from 2000 to 2004 to
2015-2019 was established from 16.0 to 21.8% or by 36.3%, and five-year from 5.1 to 6.0%. The median
survival rate did not reach 4 years. A significant difference in the levels of one-year survival of patients in
different age groups has been established. Significant defects in the distribution of patients according
to the stage of the disease were revealed. The specification of patient survival by detailed localization
groups and major histotypes of tumors was studied.

KEYWORDS: malignant tumors; skin cancer (C44); North-West federal district of Russian Federation;
survival of patients, 1-year, 5-year; localization and histological study; database; Population Cancer
Registry
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JKonoruyeckme U 3KOHoOMmuYecKme acnekTbl
noBbileHUus 3HeproaddeKTUMBHOCTH
YXU3HEHHOro u1Kia nponsBoACTBa BaKUUH
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AHHOTALIUA. PaboTa nocesileHa aHanmsy BAUSHUS MNOBbIWEHUS dHePro3ddEeKTUBHOCTU Ha SKoormye-
CKMe U DKOHOMUYECKME aCneKTbl X)XKU3HEHHOIO LMKIa NPpOM3BOACTBA BakUMH. B ycnoBuax pactywen notpeb-
HOCTM B rN0BanbHONM BaKUUHALUK U YYUTbIBAS 3HAYUTENbHbIE MOTEPU M3-3a HAPYLUEHUI XOIO0BOW LEnu,
nuccnenoBaHve akueHTUpYeT BHUMaHME Ha CHMUXKEHUU IHepronoTpebieHnsa n ontTuMmusaumm pecypcHoro mc-
Nnofb30BaHMS. AHaNM3 3aTpar, BbIGPOCOB NAPHUKOBbIX FA30B, U BAUSHUS Ha Ce6eCTOMMOCTb BaKLUMH NO3BONAUT
onpenennTb SKOHOMUYECKNE U IKONIOTMYECKUE BbIroAbl OT BHEAPEHUS 3HEPro3d@EKTUBHbIX TEXHOMOMMNA,
CNoCoBCTBYS YCTOMUYMBOMY PA3BUTUIO U MOBbILLEHWUIO AOCTYNHOCTM BaKUMHaLMN.

KJTIOYEBDBIE CJIOBA: BaKuUMHbI; dHEProdadHEKTUBHOCTb; X0/1040Bas Lemnb; YCTONYMBOE pa3BUTMUE; IKONO-
rmyeckoe Bo34eNCTBME; SKOHOMUYECKME NMOKa3aTeNN; KUBHEHHbIN LUK

FMOCCAPUNA:

BakuuHa - 6uonornyeckuii npenapart, CTUMYAUPYIOLWNUA UMMYHUTET K UHPEKLUMOHHBIM 3a001eBaHUAM;
XonopoBas uenb - cucteMa nogfepxkaHus 3afaHHOW TeMnepaTypbl AN XPaHEHUS U TPAHCMOPTUPOBKM
BaKUMWH; DHEProad@ekTMBHOCTb — 3PPEKTUBHOE UCMONb30BAHUE DSHEPTUM ONA OOCTUXKEHUSA 334aHHbIX
pe3ynbTatoB; YrnepoaHbli cnen - obluiee KOJMYeCTBO MapHMKOBBIX ra30B, BbIOPOLIEHHbIX B pe3ynbraTe
neaTtenbHoOCTU; Pedpmkepatop — TpaHCNOPTHOE CPeacTBO, 060pynOBaHHOE XONOAUIBHOM YCTaHOBKOM;
MopTaTUBHbIA KOHTEMHEP - MEPEHOCHOW KOHTEMHEep ONS XPAaHEHUS U TPAHCMOPTUPOBKM BaKUMH MNpu
HU3KMX Temnepatypax; Cyxon nén - Teepaasa yrnekucnora (CO,), ucnosbsyemas B Ka4ecTBe X1afareHTa;
TeMnepaTypHbI peXmM — AmManasoH TeMnepaTtyp, Heo6XoaAuMbIA AN COXPAaHEHMS KavyecTBa BaKLUMWHbI;
XW3HEHHbIN UMK — BCE 3Tanbl NPOM3BOACTBA, UCMOJb30BAHUS U YTUIM3ALUUM MPOAYKTA; DKCMyaTaum-
OHHble pacxofbl — 3aTpaTbl HA CoAepXKaHMe U UCNOoNb30BaHMe 060pyaoBaHUs U TexHonoruii; Cebectoun-
MOCTb — CTOMMOCTb MPOMU3BOACTBA €ANHULLBI MPOAYKLUMK; YCTONYMBOE pa3BUTUE — pa3BUTUE, YAOBNETBOPS-
touLee noTpebHOCTM HacToswwero 6e3 yuep6ba onsa 6yaywmx NnoKoNeHuin; BakumHaumsa — npouecc BBegeHUs
BaKLUWHbI 415 GOPMUPOBAHUSA UMMYHUTETA; DMUCCUA — BbIBPOC 3arpsa3HSIIOLLMX BELLECTB B OKPYXKAHOLLYHO
cpeny; XonoaunbHasa Kamepa - creuuanbHOe NoMeLeHne ANs XpaHeHUs BaKUMH NpU HU3KUX Temrnepa-
Typax; nobanbHag BakuMHaUMS — MacwTabHasa BakUMHaLMS HaceneHuss B MMpOBOM MacwTtabe; UMMyHuK-
TeT - CNOoCcO6HOCTb OpraHM3Ma NPOTUBOCTOSATb MHPEKLMOHHBIM 3a60neBaHuaM; Jlormctuka — opraHmMsaums
LOCTaBKM U XpaHEHUS TOBApPOB.



B HacToALLee BpemA aHeprocbeperatoLe MepornpuaTua
Ha MPOMBILL/IEHHBIX MPeANPUATUAX UMEIOT 0COBY 3Hauu-
MOCTb [1-4]. ToBbIlWeHWe 3Hepro3pdeKTUBHOCTU AOCTUra-
eTCA 3a CYeT BHEe/APEeHWA MHHOBALMOHHbIX, 3Heprocbepera-
IOLMX TEXHO/IOMMIM. B ycnoBuAX rn06a1bHOM BaKLMHALMK,
0C0H6EeHHO B CBeTe HeAaBHMX MaHAeMUiA, Taknx Kak COVID-19,
aKTya/IbHOCTb 3TOM 334341 MHOrOKPaTHO Bo3pacTaeT. Heob-
XO/MMO He TO/IbKO 06ecrneynTb 4OCTYMHOCTL 1 6e30MacHOCTb
BaKLMH, HO U MMHUMM3MPOBATb MX 3KO/I0rMYECKUiA Ced, on-
TMMU3UPYA 3aTPaTbl HA BCEX 3Tanax XM3HEHHOro LMK/a.

JKO/I0rMHYeCKME BbIrOAbl OT MOBbILLEHNUA 3Hepros3ddek-
TUBHOCTM BK/IOYAIOT CHUXEHWE BblOPOCOB MapHUKOBbIX
rasos W pauMOHa/ZIbHOE MCMO/b30BaHME PeCypcoB, YTO
CnocobcTByeT CMArYeHUIO aHTPOMOreHHOro BO34eNCTBUA
Ha oKkpysKatowyto cpegy [5]. dKoHOMUYECKM, dPdeKTUB-
HOe MCMO/Ib30BaHMe pecypcoB MPUBOAMT K COKPaLLEHUIO
pacxog0B Ha 3HEPruto, cbipbe U /NI0rUCTUKY, CnocobCTByA
YCTOMYMBOMY Pa3BUTMIO M MOBbILLEHWIO KOHKYPEHTOCNOCob6-
HOCTU. CHMKeHne cebecTOMMOCTH BakLMH Hrarogaps onTu-
MU3aLUM KU3HEHHOMO LMK/ MPOU3BOACTBA MOBbIWIAET MX
AOCTYMHOCTb A/1A Hace/IeHNA U CrnocobCcTBYeT MacluTabHOM
BaKLMHauum B r/106a1bHOM maciiTabe.

Ocoboe 3HayeHWe MMeeT COBEpLUEHCTBOBAHME XO/10-
A0BOVA Lienu, NMOCKO/IbKY 3Ha4MTe/IbHble NOoTepu BaKLMH 06-
YC/I0B/1€HbI HEHAA/1eXKaLLUM XPaHEeHUEeM U TPaHCNOPTUPOB-
KoM [6]. Takum 06pa3om, 3KO/10rMHecKkas U SKOHOMMYeCKas
yCTOMYMBOCTb MPOU3BOACTBA BaKLMH — BaXKHEMLLIMIA acMeKT,
npeaAcTaBAAOWMUIA UHTEpeC He TO/bKO AAA NpOou3BOAMUTe-
/e, HO 1 anA Bcero obLiecTBa B KOHTEKCTe 60pbObl ¢ nax-
AEMUAMM 1 COXPAHEHMA OKPYXatoLel cpeapbl.

MccnepgoBaHme MOCBALWLEHO KOMM/IEKCHOMY aHanu3y
B/IMAHMA MOBbILLIEHUA 3HEPro3peKTUBHOCTU Ha SKO/0ruU-
YecKne M 3KOHOMMYECKMEe MOKa3aTe/In XMU3HEHHOro LMKAa
Npou3BO/ACTBa BaKUWH. B pamKkax paboTbl OyayT usydeHbl
MCTOYHUKM 3HEPronoTepb, OLEHEHO BO3AEeNCTBME SHepro-
noTpeb/1eHnA Ha OKPY»XKatoLLLyo cpeay M NpoaHa/M3nMpoBa-
Hbl SKOHOMMYECKME BbIrOAbl OT BHeAPeHUA 3Heprosddek-
TUBHbIX TEXHO/IOTUA.

[pon3BOACTBO BaKUMH ABAAETCA C/10XKHbIM W OTBET-
CTBEHHbIM MPOLECCOM, KOTOPbI NoABepraeTca CTpPOromy
KOHTPO/It0, YTODObI rapaHTMpOBaTb MX 0e30MacHOCTb U 3¢-
$eKTMBHOCTb. OCHOBHbIMM TpeboBaHWAMK TpeboBaHMA
K MPOM3BOACTBY BaKLMH ABAAIOTCA:

1. CobtogeHne CTaHAaApTOB KavecTBa: MPOM3BOACTBO
BaKLMH f0/KHO COOTBETCTBOBAaTb BbICOKMM CTaHAapTam
KavecTBa 1 6e30MacHOCTH, YCTaHOB/IEHHBIM MPOQU/IbHBIMM
MeX/AYyHapO/AHbIMU OPraHM3auMAMM, TaKUMKU Kak Bcemup-
HasA opraHusauus 34pasooxparenun (BO3) u EBpornerickoe
areHTCTBO M0 /1eKapcTBeHHbIM cpegcTeam (EMA).

2. Ctabw/ibHble TemnepaTypHble peXKUMbl: MHOTMe BaK-
LUMHbI TPebyloT XpaHeHWA Npu Orpeae/ieHHbIX Temnepa-
Typax, NO3TOMY MNpPOMU3BOACTBEHHbIE MPOLECChbl A0/XKHbI
obecrneynBaTb CTabw/ibHble TemrnepaTypHble pexumbl A4
coxpaHeHus nx 3GGeKTUBHOCTY.

3. CneunasmsmpoBaHHoe obopygoBaHue: GropeakTo-
pbl, CUCTEMbI OHYMCTKM M ObBe33apakMBaHWA BOAbl, XO/10-
AW/IbHblE YCTaHOBKM.

4. KOHTpO/Ib Ka4yecTBa: NPOU3BOACTBO BAKLUUH 40/IKHO
BK/IO4aTb CMCTEMY KOHTPO/Ifl Ka4yecTBa, KoTopasa obecre-
YMBaeT MOHUTOPWHI BCEX 3TaroB MPOU3BOACTBA A4/1A 0bHa-
PYXX€HUA U npeaoTBpaLleHMA BO3MOXHbIX AepeKTOB Wau
3arpA3HeHUi.

5. besonacHOCTb NepcoHana: COTPYAHMKM, 3aHUMAIOLL M-
ecA Npou3BOACTBOM BaKLMH, AO/KHbI cOB/t0AaTh NpaBu/aa
6e30MacHOCTM M UCMO/b30BaTb COOTBETCTBYHOLLME CpeacT-
Ba 3alLMTbl 4/1A NPeAOTBPALLEHMA KOHTAKTa C MOTeHLMa b
HO OMacCHbIMM BeLLLeCTBAMM.

6. YncToTa Npom3BOACTBEHHbIX MOMELLLEeHUIA: MPOU3BOA-
CTBEHHble MOMeLLEeHMA, B KOTOPbIX MPOU3BOAATCA BaKLMHbI,
AO/1Hbl COOTBETCTBOBATb BbICOKMM CTaHAapTaM YUCTOTbI
W CaHUTapuu, YTobbl NpeAOTBPaTUTL 3arpA3HeHWe BaKLMH
1 obecneymnTb Mx 6€30MacHOCTb.

C TOYKM 3peHuA 3HeprosPpPeKTUBHOCTM Hanbosee 3Ha-
YMMbBIMU  OCTalOTCA CObB/tOAeHME CTaHAApPTOB KavecTBa,
BbITEKatoLLee 0TCloAa NoAAepKaHue CTabu/IbHbIX Temrepa-
TYPHbIX PEXXMMOB, a TaKXKe UCMO/Ib30BaHKne creLmaansnpo-
BaHHOro 060pya0BaHUA.

BblAB/€HME M yCTpaHeHMe KPUTUYECKMX MapameTpoB
B 3Hepro3pPeKTMBHOCTM NPOM3BOACTBA BaKLMH ABAAETCA
Ba)KHbIM LUIArOM A/ MOBbIeHUA 3PPEKTUBHOCTN NPOU3-
BO/ACTBA, COKPALLLEHUA 3aTpaT U CHWXKEHWA HeraTMBHOro
BO3/,eMCTBUA Ha OKpYKatoLLLyto cpeay. [1a 3Toro Heobxo-
AMMO PaccMOTpeTb, 4TO COOOM npeACTaBAAeT XKU3HEHHbIN
LMK/ MPOM3BOACTBA BaKLUMHbl. O60OLLeHHasA cxema npea-
CTaB/I€Ha Ha PUCYHKe 1.

YKU3HEeHHbIN LMK/ BR/tOYaeT B cebs pa3paboTKy u Ucrbl-
TaHWA, NMPOU3BOACTBO, /I0FMCTUKY XO/104,0BOW Lienu, HU3KO-
TemrnepaTypHOe XpaHeHne Kak BpeMeHHOe, TaK 1 B MyHKTax
BaKLMHaLMK, a TaKXKe YTUAU3aLMIO BakLMH. Mcxoaa us 3to-
ro, Mbl MOXeM Onpege/IMTb OCHOBHble KpUTUYECKMe Mnapa-
MeTpbl U/IM TaK Ha3blBaeMmble y3KMe mecTa 3HeprosdderTus-
HOCTU. K HUM MOKHO OTHeCTu:

1. TemnepaTypHble pexuMmbl: MNOAAEp:KaHMe CTPOrnx
TemrnepaTypHbIX PeXXMMOB BO BpeMA NMPOU3BOACTBA, TPaH-
CMOPTUPOBKM U XPaHEHWUA BaKLMH TpebyeT 3HaunTe/IbHbIX
3aTpart 3Heprun. ONTUMM3aLMA CUCTEM OX/IAXKAEHUA U OTO-
N/1€HUA, a TaKKe WCNo/b30BaHMe 3HeprosddeKTUBHOro
060pyAOBaHUA A/1A KOHTPO/IA TemnepaTypbl, MOXeT Mo-
MOYb CHU3UTb dHeprornoTpebieHue.

2. 3KkcnayaTauma GuopeakTopoB U Apyroro obopyao-
BaHMWA: MPOLLECChl, CBA3AHHbIE C Ky/bTUBALMEN U OUYUCTKOM
BAKLMHHBIX KY/IbTYp, MOTyT NOTpeb/ATb 60/blloe Komnye-
CTBO 3HEprum 13-3a UCno/1b30BaHUA BbICOKOTEXHO/IOMMYHO-
ro obopygoBaHuA. Y/ydLueHne 3HeprospPpeKTMBHOCTU 3TUX
NpoL,EecCcoB C MOMOLLbIO COBPEMEHHbIX TEXHO/IOTUIM U OMNTH-
MU3aLUK NPOL,eCcCOB MOXET CHU3UTb dHepronoTpebieHue.

3. Bogoouunctka u obessapaxuBaHue: B CU/Y BbICOKMX
TpeboBaHMI K YNCTOTE BOAbI, UCMO/Ib3yeMOW A/1A NPOU3BOA-
CTBa BaKLMH, NPOLLeCCbl O4UCTKM BOAb! TAKKe MOrYT OKasbl-
BaTbCA A0BO/IbHO 3HEProeMKUMU.

4.YnpaB/seHue >HepronoTpebneHnem: 3PpPeKTUBHOE
yripae/ieHve 3Hepronotpeb/sieHMeM B MPOU3BOACTBE Bak-
LMH, TaKOe KaK MOHUTOPUHI U KOHTPO/b MoTpebseHuA
SHepruM, MoeT NMomMoYb BbIABUTb U yCTPaHUTb npobiem-
Hble MecTa W HanpaBWUTb CU/Ibl HA CHWXeHWe obLLLero sHep-
rornoTpebseHus.

[naBHbIM 06pa3om, Haubo/bluMe 3aTpaTbl SHEPrUK Xa-
paKTepHbl A/1A NoAaepKaHnA HeobX0oAUMbIX TemrepaTyp-
HbIX PEXMMOB B MpoLecce TPaHCMNOPTUPOBKKU B CUAY TOrO,
4YTO BaKLMHbI 4OCTABAAIOTCA MO BCEMY MUPY, a TaK»Ke B OT-
AafeHHble pernoHbl, a A4/1A 3TOro HeobxoANUMO UCNO/1b30Ba-
HMe KaK BO3AYLUHOrO TPaHCMOPTa, Tak M Ha3eMHOro, Yemy
COMyTCTBYIOT 60/1bLLME 3aTPaTbl SHEPrUM U COOTBETCTBEHHO
BbIGPOChI Yr/1eK1C/10ro rasa.
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Pa3padoTka BaKIMHBI

EE]

TIpon3BOACTBO BAKIIHHEI

L ekl

Puc. 1. Cxema }XM3HEHHOIO LIMK/1a NPOU3BOACTBA BaKLMHbI
Fig. 1. The scheme of the vaccine production life cycle

Koraa BaKLuHa HarpeBaeTca WM Ype3MepHO OX/axKAa-
€TCA, 3TO NMPUBOANUT K CHMNKEHUIO ee 3PPEKTUBHOCTU WU
AarKe K MHAKTUBaLMU. BO/IbLUIMHCTBO BaKLMHHBIX npenapa-
TOB PacCYMTAHO Ha XPaHEHWe B XO/I0A4U/bHUKE MpU TeM-
nepatype ot 2 g0 8 °C. HekoTopble TPe6BYIOT OX/1aMkKAEHUA
40 —20 °C, a 6osiee coBpemeHHble BaKLMHbI 4O/KHbI Xpa-
HUTbCA NPU KpaiiHe H13KOoM Temnepatype —70 °C.

O6bl4Hble ObITOBblE XO/M0AW/IBHUKM He obecreunBatoT
CcTabu/IbHOrO MoAAep KaHUA TOYHOrO TemrepaTypHOro pe-
MM, MO3TOMY A/ XPAHEHUA 3TUX 0CO00 LeHHbIX BaKLMH-
HbIX MperapaToB TpebyeTcA crneuuasM3vpoBaHHOE Meau-
LIMHCKOE XO0/1041/IbHOE OCHaLLeHMe.

Bo3gelicTBne notpebseHns sHeprum M BbIOPOCOB nap-
HWKOBbIX Fa30B MOXEeT 3HAa4YMTE/IbHO Pa3/IM4aTbCA B 3aBUCHU-
MOCTU OT KOHKPETHOr 0 BapMaHTa BaKLMHbI.

Mo oLeHKaM, BaKLMHbI, K KOTOPbIM NPeAbABAAIOTCA Tpe-
60BaHMA MO XPaHEHUIO MpW CBEPXHWU3KUX TemrnepaTypax,
OKa3blBalOT BO3/,EMCTBME Ha OKPYIKAMOLLYIO Cpeay B 35 pas
60/1blee, YeM BaKLMHbI, XpaHALLMECA B OObIMHbIX MeANLMH-
CKMX MOPO3U/IbHbIX KaMepax.

MpuBeaeHHOE pas/MymMe paccmMaTpMBa/IoCh MO MOKasa-
TenAM noTpeb/eHHON 3Heprum u BbIBPOCOB Yr/IEKUC/I0rO
rasa3a 10 /et (ycpeAHeHHbIN CPOK /1y 6bl 060py40BaHMs),
YYTEHHbBIM /UL A/19 XPaHEHUA BaKLWH, He 6eps BO BHUMA-
HWe NMpOMU3BOACTBO M TPAHCTIOPTUPOBKY.

B KauyecTBe mpumepa pacCMOTPUM BaKLMHbI MPOTHUB
COVID-19: Pfizer (xpanenue npu -70 °C), Sputnik V (=18 °C)
n CoronaVac (2 °C). Pas/muua B o6beme Bbi6pocos CO, /15
pasHbIX CTpaH 0byc/10B/eHbI BapuaLMAMU B Yr/I€pOAHOM
c/eqe 3/1eKTPO3HEPreTUKM, UCNO/Ib3yeMON A/1A NogaepKa-
HWA TEMMepaTyPHOro peXxmnma XpaHeHus.

K npumepy B Bpasuauu, rge 3TOT nokasarte/sb MUHU-
maner (0,088 kr CO,/kBTY), amumccua CO, 3HAUUTE/ILHO
Huxe. AnAa Poccum 3TOT MokKasaTe/lb COCTaB/AET 0,348 Kr
CO,/KBTY [7], YTO MeHblue CpesHEeMUPOBOro 3HAYEHUA.
MOMUMO PUHAHCOBO-TEXHUHECKMX aACMEKTOB, U Y4UTbIBaA
HEeOLLeHMMOCTb 4€/10BEHECKOM XU3HM, AaHHble O Bbibpocax
CO, MOTyT CAYKUTb AOMNO/NHUTE/IbHBIM KPUTEPUEM MPU NPU-
HATUM peLLeHnit O BbIGope BaKLMHbI.

ol

PacnpocTpanenne BAKIMHBI

IO é
TIyHKTBI BAKIIMHALII

AnAa noaAepKaHuA HeoOXOoAMMOWM XO0/1040BOM Lenu
BAKLMHbl TPAHCMOPTUPYIOTCA B CrieLnann3npoBaHHOM 060-
pysAoBaHun, obecrneymBarolleM COXPaHHOCTb MpenapaTa.
M3 aspornopTa B XO/0AW/IbHYIO KaMepy CK/aaga BaKLMHbI
AOCTaBAATCA pedpuxepatopamu. /lasnee, ¢ UCNO/b30BaA-
HMEM MOPTaTUBHbLIX KOHTEMHEpPOB CO /IbAOM, NpenapaTbl
pacnpeaenArTCcA MO perMoHa/ibHbIM LI@HTPpaM U XpPaHATCA
B X0/104U/IbHUKAX. an npoeeaeHnn BakUuMHaLUUKM 3a npege-
/laMU pernoHasibHbIX yYpexAeHui, A8 AOCTaBKU B MYHKTbI
BaKLMHALMK YacTo TpebyeTcA NMOBTOPHOE WCMO/Ib30BaHMe
MOPTATUBHBIX X0/1040BbIX KOHTelHepos [8]. CornacHo pe-
3y/bTaTaM UCC/aes0BaHusA, 60% pacxoda TOM/AMBa Ha TpaH-
CMOPTUPOBKY BaKLMH MPUXOAWUTCA Ha NogaepiKaHue Tem-
nepaTypHOro pexmuma, OCTa/lbHble 40% — Ha yrnpaB/eHue
TPaHCMOPTHLIM cpeacTeom [9].

PaccmoTpym npubansuTesibHOe pacnpeje/sieHme sHep-
ro3aTtpaT Ha MPOTAXEHWU BCEro XM3HEHHOro LMK/AA Mpo-
M3BOACTBA 1,56 x 10 403 BakUMHbl npoTne COVID-19, npu-
BegeHHoe B Tab/uue 1. 34ecb Mbl MOXEM 3aMeTUTb, YTO
3HaYMTe/IbHaA 4acTb SHEPrUU MPUXOAUTCA Ha XO/I040BYIO
Lienb M 3TW 3HeprosaTpaTbl COCTABAAOT MOYTU 70% OT CyM-
MapHbIX 3aTpaT Ha BCIO TPaHCMOPTUPOBKY. B 3aBucMmocTH
OT PacCTOAHMI TPAHCMOPTUPOBKM 3TOT MPOLEHT MOXKET Me-
HATbCA U 4OCTUraTb Aa*Ke 99%.

B uenom, ncxoaA U3 nprBeAEeHHbIX 3HAYeHWM, OKasbl-
BaeTCA, YTO Ha OAHY A03y BaKLMHbI TpebyeTcA nmpumepHo
0,69 KBT*4ac aHeprum, YTO COOTBETCTBYET 329r SKBUBA/IEH-
THoro CO,. /N8 eAUHUYHOM A03bl 3TO YUC/O BLIFAANUT He-
60/1bLLIMM, HO Y4UTbIBAA MacITabHOCTb BaKLMHALMKU U pas-
Hoobpasue BaKuuH, obLMe 3aTpaTbl MOTYT CyLLECTBEHHO
Bo3pacrath [10].

B 3ak/ioveHue ciedyeT MOAYEPKHYTb BaXKHOCTb CO-
BEpLUEHCTBOBAHUA  XO0/1040BOM  Lenu, MOAepHU3aLuu
M UCMO/b30BAHUA CreLmasIM3uPOBaHHOIO XO/104U/IbHOrO
060pyA0BaHUA A/A BAKLMH, @ TaKKe Pery/lapHOro TexXHu-
YeCKoro 0bC/yKMBaHUA BCeX YCTAHOBOK A/1A obecrneyeHus
MaKCUMa/IbHOM 3PPEKTUBHOCTU. ITO NO3BO/UT 3HAYUTE/Ib-
HO COKpaTUTb BbIOPOCHI 3arpA3HAIOLLMX BELLECTB U YMEHb-
LUNTb HeraTMBHOE BO3/ENCTBME HAa OKPYKAMLLYIO cpeay.
Bonee Toro, BHeapeHune 3Hepro3pdeKTUBHbIX Mep npwu-
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Taba. 1.

06061eHue npeanosaraemoro r106a16Horo noTpeb1eHusa sHeprumn u BbI6Gpocos CO,

Table 1.

Summary of estimated global energy consumption and CO, emissions

3Tan XXM3HEeHHOro umMKna

OueHKa notpe6neHus aHeprum u Bbi6pocos CO,

MNpou3BoACTBO BCNOMOraTe/lbHbIX MaTep1anoB
(wnpuues, pNaKoHOB, 3aLlLUTHOM 0AEXAbI, Ae3UH(DEKTaHTOB)

MponsBoACTBO BaKLUHbI

Xonoposas uenb

HuskoTteMnepaTtypHoe xpaHeHue
MyHKTbI BaKLMHaUMU
YTunusauums otxonos

MoTtepu

Mpennonaraemasa cymMma

1,032 x 10%° KBT*y

5,2 x 10° KBT*u

2,5 x 108 KBT*u
(=68,9% oT 06LWMX 3aTpaT HAa TPAHCMOPTUPOBKY)

4,5 x 106 KBT*u
1,87 x 108 KBT*y
3,7 x 107 KBT*y
2,1 x 106 KBT*u
1,08 x 10%° kBT*4 (5,13 x 10°¢ T CO,-3KB)

BeAET K CYLLEeCTBEHHOMY CHMMEHUIO 3KCM/yaTauMOHHbIX
pacxo40B Ha NPOM3BOACTBO BaKLMH, BK/KOYaA 3aTpaTbl Ha
SHepruo, cblpbe U Apyrue pecypcbl, YTO B KOHEYHOM WTO-
re MOET MPUBECTU K CHUNKEHUIO LieH AaA notpebuteneit.
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Environmental and economic aspects
of improving the energy efficiency
of the vaccine production life cycle
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ABSTRACT. The work is devoted to the analysis of the impact of energy efficiency improvements on the
environmental and economic aspects of the vaccine production life cycle. In the context of the grow-
ing need for global vaccination and taking into account significant losses due to violations of the cold
chain, the study focuses on reducing energy consumption and optimizing resource use. The analysis of
costs, greenhouse gas emissions, and the impact on the cost of vaccines will determine the economic
and environmental benefits of implementing energy-efficient technologies, contributing to sustainable
development and increasing the availability of vaccination.
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The eukaryotic system in the third update
of the interface “Eukaryotic supergroups:
Taxonomy/Biotechnology interface”:
Formal procedures for rank changes
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ABSTRACT. The problem of coordinating the ranks of higher eukaryotic taxa was specifically considered
by us in the monograph and a recent article. However, we omitted most of the formal descriptions of the
proposed taxa inthe newrank.The purpose of this article is aformal description of a number of taxa estab-
lished byus inthe monograph “Nomenclature and rank correlation of higher taxa of eukaryotes and subse-
quent interface updates”. Here we formally described such taxa as Eocorticata regn. nov., Tsaralia regn. nov.,
Apusomonadeaintraregn.nov., Breviateaintraregn.nov.,Eochromista superphyl.nov.,Zoosporia superphyl.
nov., Eurhodophytadiv.nov., Proteorhodophyta div.nov.,Anaeramoebeaphyl.et cl. nov., Calkinsea phyl.nov.,
Meteora phyl. nov.,, Syssomonadea phyl. nov.,, Chlorodendrophytina subdiv. nov., Chloropicophytina
subdiv. nov., Dikaryomycotina subdiv. nov., Pedinophytina subdiv. nov., Picocystophytina subdiv. nov.,
Sanchytriomycotina subdiv. nov., Agaricomycia supercl. nov., Calcarisporiellomycia supercl. nov., Cera-
tiomyxomycia supercl. nov., Chytridiomycia supercl. nov., Entomophthoromycia supercl. nov., Entorrhi-
zomycia supercl. nov., Kickxellomycia supercl. nov., Mortierellomycia supercl. nov., Mucoromycia supercl.
nov., Myxogasteromycia supercl. nov., Monoblepharomycia supercl. nov., Neocallimastigomycia supercl.
nov., Saccharomycia supercl. nov., Acytosteliomycetes cl.nov., Liceomycetes cl.nov., Microheliellida clL.nov.,
Paratrimastigidea cl. nov., Protosporangiomycetes cl. nov., Pycnococcophyceae cl. nov. The main trends of
further improvement of the rank structure of the eukaryote tree we see in 1) some multiplication of the
supregroups described for the few taxa now located among the amoebozoans and TSAR, as well as many
environmental sequences; 2) further rationalization of the Fungi and Metazoa system using intercalary
taxonomic categories (including additional and not prescribed in both nomenclatural codes ones), and
3) further automatization of the ranking procedure and solving the problem of rank estimating for dis-
tant “orphan” taxa.

KEYWORDS: biotechnology/taxonomy interface; eukaryote tree; kingdoms; phyla; taxonomical ranks

COKPALLEHWUA:

APG - angiosperm phylogeny group; Art. — Article; cl. nov. (classis nova) — new class; CRuMs - collodic-
tyonids, rigifilids, mantamonadids group; div. nov. (divisio nova) - new division (= phylum in “botanical
taxa”); DNA - deoxyribonucleic acid; intraregn. nov. (intraregnum novum) - new infrakingdom; MRO -
mitochondrion-related organelle; MTOC - microtubule-organizing center; regn. nov. (regnum novum) -
new kingdom; RNA - ribonucleic acid; subdiv. nov. (subdivisio nova) — new subdivision; supercl. nov.
(superclassis nova) - new superclass; superphyl. nov. (superphylum novum) - new superphylum; TSAR -
Telonemia, Stramenopila, Alveolata, Rhizaria group; SSU - small subunit ribosomal ribonucleic acid.



INTRODUCTION

Eukaryotes are the most diverse group of living orga-
nisms, dominating in most ecosystems, except anaerobic
zones. Representatives of this group are characterized by:
1) the presence of a nucleus separated from the cytoplasm
by nuclear envelope; 2) DNA-based linear (rarely circular)
genome organized with the participation of histones in
the form of chromosomes; 3) cytoplasmic ribosomes with
a sedimentation coefficient =80S; 4) presence of cytoplas-
mic endomembrane complexes: endoplasmic reticulum,
Golgi apparatus, vacuoles, lysosomes, peroxisomes, glyoxi-
somes, sphaerosomes. Most eukaryotes have mitochondria
and their absence is always secondary. Autotrophic eukary-
otes are characterized by plastids of various structure, ac-
quired, like mitochondria, in the course of symbiogenesis.

The total number of species of eukaryotic organisms
could be estimated at 8.7 million, and their real diversity
may be 1.5-2 times greater [1]. Eukaryotes are the domi-
nant and edificators of most of the Earth’s biomes, the
creators of reef germs in the ocean and multilayered ve-
getation on land, marine and freshwater sediment strata,
and finally, the anthropogenic formations as technosphere
and urbanized environment. The technological potential
of these organisms cannot be overestimated. Various eu-
karyote species represent a central object for agricultural
technology, food technology, and biotechnology (including
all industries related to biosynthesis and bioremediation).
An increasing number of eukaryotes are becoming in
demand in such areas as biopharmacology and bioengi-
neering. Relevant in a practical respect is the creation of
classification with the greatest predictive capabilities for
optimization screening research.

Classification decisions adequately reflecting genea-
logical relationships between taxa, traditionally treated as
natural and declared by taxonomists as the main goal of
their work, is an issue of fundamental importance because
it leads to knowledge progression. Besides, in practice, the
heuristic power of classification approaching a natural one
is invaluable too, due to increasing its prognostic power,
i.e., the possibility of predicting certain properties in un-
explored groups related in one or another aspect to the
studied ones [2]. The predictive capabilities of the phyloge-
netic system are associated with the idea that the degree
of divergence of groups is inversely related to the preser-
vation of their phenotypic features including those that
are in practical demand [3, 4]. At the large group level, a
set of “prohibitions” for the morphophysiological conver-
gence of organisms is developed during evolution. An ex-
act identification of such groups opens some possibilities
for predictive assessments of varying degrees of certainty,
concerning both the evolutionary tendencies of organisms
and some of their significant properties in terms of applied
research.

In the authors’ view, the time has come to create a ta-
xonomic/biotechnological interface that allows the user-
biotechnologist to quickly select the classification solution
that is most adequate to modern data in order to optimize
the search for new nests of technologically significant or-
ganisms presumably bearing certain properties of organ-
isms that have already been studied in a respect needed.
The creation of such a system implies a global coverage
of the users’ network on the one hand, and the possibility

of both periodically updating the classification part of the
catalogue with inclusion of all newly studied species on the
other. When creating a classification part, one should be
guided by consensus estimates of current phylogenomic
reconstructions, keeping in mind that periodic updating of
the classifier guarantees a gradual “alignment” of the cur-
rent imperfections, which undoubtedly do not pass by the
attention of the taxonomic community [4].

In July 2022, the authors created such a platform called
“Eukaryotic supergroups: Taxonomy/Biotechnology inter-
face” [5]. For each of the 10 supergroups (Loukozoa, Amoe-
bozoa, Opisthokonta, Discoba, Cryptista, Archaeplastida,
Haptista, Rhizaria, Alveolata, and Stramenopila), a current
system was presented with a bibliography covering taxo-
nomic primary sources and recent advances in molecular
phylogenetics as well as applied significance of the group
with reference to modern biotechnology research and se-
quenced genomes of key species. The latter is outlined both
as a list of classical biotechnology fields (food technologies,
biosynthesis and biomass production, bioremediation,
biopharmacology, agricultural technologies) as well as ani-
mal husbandry with crop production, phytopathology, and
clinical mycology and protozoology. Separately, lists of
works on the latest (current year) systematic studies and,
separately, works in the field of biopharmacology are pre-
sented. The information on this platform is expected to be
updated annually [6, 7].

During our studies we encountered a problem of rank
coordination. It can be assumed that in one form or another
it will be solved within the framework of large textbooks or
global phylogenies, but it is unlikely to become the subject
of special consideration. We pin some hope on the devel-
opment of auxiliary services at the largest aggregators of
genomic information (such as GenBank), which would al-
low, at the user’s request, to generate high-resolved trees
that reflect the structure of the eukaryotic domain. Ideally,
such services could completely replace the “author’s” phy-
logenies and classifications competing in scientific media.
But at the current stage of development of molecular, ge-
nomic and information technologies, this is a seemingly im-
possible issue.

It cannot be said that during the progress in phyloge-
nomics, the problem of rank balancing of established groups
was ignored. Particularly consistent seem to be the algolo-
gists working with Heterokontophyta, who merging such
groups as Xanthophyta, Bacillariophyta, Chrysophyta and
Phaeophyta in sole division, as well as the specialists in vas-
cular plants, who, starting with Bremer, widely used interca-
lary taxonomic categories in order to avoid of divisions mul-
tiplication [8]. The latest APG recommendations proposed
to consider angiosperms at the rank of subclass Magnoliidae
with main clades of superorder rank [9] can’t not a recog-
nized as a pleasant sign. Such groups as Fungi and Metazoa
are less fortunate in this regard. These two largest groups of
the living world were considered for many years as separate
kingdoms, and as more and more species were described,
the divisions here only multiplicated. Therefore, the so-
called human factor is the main obstacle to bringing the rank
structure of the system to the new “phylogenetic realities”.

The problem of coordinating the ranks of higher eu-
karyotic taxa was specifically considered by us in the mono-
graph and a recent article [10, 11]. However, we omitted
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most of the formal descriptions of the proposed taxain the
new rank. The purpose of this article is a formal description
of anumber of taxa established by us in the monograph and
subsequent interface updates. Such a description can stim-
ulate a discussion about the rank structure of the eukaryo-
tic megasystem and would be reflected in the creation of
online-classifiers well relaed to the current knowledge.

METHOD OF PRESENTATION

Despite the ongoing talk about the transition to the
phylocode [12], in practice, the classification of eukaryotes
is based on the Zoological and Botanical codes of nomen-
clature, although only in part, since these codes apply
to the names of lower- and middle-rank taxa (zoological
code - up to family level, botanical - up to division level).
At the phylum (division) level, these rules turn out to be
useful (especially when lowering the rank of phyla to sub-
phyla, superclasses, classes), but for names above the phy-
lum rank, taxonomists try to adhere to the “zoological”
principles names creation, using well-known descriptive
ones, not “spoiled with” invented unified termination.

The International Code of Zoological Nomenclature [13]
provides, in essence, very little information of interest to us.
First of all, this Code says that it regulates the names of taxa
in the family group, genus group and species group, and
only in some, the most general form, can give extensions to
the naming of higher taxa (Art 1.2). In particular, such names
had to be published after 1757 (Art. 11.1), be printed in the
obligatory use of the Latin alphabet (Art. 11.1), and hyphens,
diacritics as well as letters such as j, k, w, and y were allowed
in the original description (Art 11.2), however, the word itself
may not be purely Latin, but Greek, combined, and even an
anagram, the main thing is that it should be given a latinized
form by the Latin termination (Art. 11.3). This name must ini-
tially be accompanied by a description or differential diag-
nosis from which the described taxon can be distinguished
from others (Art. 13.1.1), followed by a bibliographic refer-
ence to the original source (Art. 13.1.2), or proposed as a
replacement name (Art. 13.1.3). Concerning the language of
the original description, the Code only recommends that this
language be widely known to zoologists (Rec. 13B). The valid
name of a taxon is the oldest available name applied to it,
unless that name has been invalidated (Art. 23.1). Modern
names (published after 1950) must not contain diacritics and
ligatures (Art. 27), and the supraspecies name must always
be uninomial and must always begin with a capital letter
(Art. 28). The authorship of the name of a nominal taxon
within a family group, genus group, or species group is not
affected by the rank in which it is used (Art. 50.3.1). Strictly
speaking, this rule applies to the family group, but in prac-
tice, zoologists use the same principle for higher taxa, which
retain the authorship of the original describer of the corre-
sponding name, despite its changed rank.

It should be noted that the requirement for the lan-
guage of diagnosis in the Zoological Code is more flexible
and moved out of the article into a [non-binding] recom-
mendation (13B), but even in this form does not indicate
any one language (“Authors should publish diagnoses of
new taxa in languages widely used internationally in zoo-
logy”). This allows, for example, taxa that have appeared
in the Russian-language literature not to be rejected for no-
menclatural reasons.

More useful information for our purposes is provided by
the Botanical Code, or, in modern sound, the International
Code of Nomenclature for algae, fungi, and plants [14].

The provisions of the Botanical Code apply to all organ-
isms traditionally considered to be algae, fungi or plants,
whether fossil or non-fossil, including blue-green algae
(cyanobacteria), chytrids, oomycetes, slime molds (but
excluding microsporidia), and photosynthetic protozoans
(Preamble). The main ranks of “botanical” taxa in descend-
ing order are: kingdom (regnum in Latin), division (divisio,
phylum), class (classis), order (ordo), family (familia), genus
(genus), and species (species) (Art. 3.1). If more taxa ranks
are desired, terms for them are created by adding the pre-
fix “sub-"” to terms denoting primary or secondary ranks.
Thus, an organism can be assigned to taxa in the following
ranks (in descending order): kingdom (regnum), subking-
dom (subregnum), division or phylum (divisio or phylum),
supdivision or subphylum (subdivisio or subphylum), class
(classis), subclass (subclassis), order (ordo), suborder (sub-
ordo), family (familia), subfamily (subfamilia), tribe (tribus),
subtribe (subtribus), genus (genus), subgenus (subgenus),
section (sectio), subsection (subsection), series (series),
subseries (subseries), species (species), subspecies (sub-
species), variety (varietas), subvariety (subvarietas), form
(forma) and subform (subforma) (Art. 4.2). Additional ranks
may be added to aforementioned, provided this does not
lead to confusion or error (Art. 4.3).

The application of taxa names higher or lower to the
family rank is determined by nomenclatural types. The use
of taxa names of higher ranks is also determined by no-
menclatural type, when the names are derived from the
generic name. The principle of typification does not apply
to names of taxa above the rank of family, with the excep-
tion of names that are automatically typified, being derived
from generic names whose type is the same as that of the
generic name (Art. 7.1).

The valid name publication in various groups of plants
and fungi is treated as beginning at various “starting
points”. The names of non-fossil fungi have a starting point
from Linnaeus [15] (Art. F.1.1), although the hymenomyce-
tes names sanctioned by Fries [16] and the gasteromycetes
names sanctioned by Persoon [17] are conserved against
earlier post-Linnaean names.

The original spelling of the name or epithet must be pre-
served, except for the correction of typographical or spell-
ing errors and standardization (letters and ligatures alien
to classical Latin, transposition between ulv, ifj or eu/ev,
diacritics, terminations, intentional latinization, compound
forms, hyphens, apostrophes and dots) (Art. 60).

The name of a taxon above family rank is represented
as a plural noun and is capitalized (Art. 16.1). Such names
may either be automatically typified names (Art. 10.10)
formed from a generic name in the same way as a surname,
by adding an appropriate rank termination preceded by the
connecting vowel o- if the termination begins with a conso-
nant. Or they are descriptive names, not formed in such a
way, which can be used without change at different ranks
(here we can see a certain echo in the Zoological Code).
For automatically typified names, the division or subdivi-
sion name that includes the type name, the subclass name
that includes the type of adopted class name, as well as
the suborder name that includes the type name must be



derived from the same generic name as its corresponding
higher name. The division (phylum) name has a termination
-phyta, unless it refers to fungi, in which case the termina-
tion is -mycota; the subdivision (subphylum) name has a ter-
mination -phytina, unless it refers to fungi, in which case the
termination is -mycotina. The name of the class of algae has
a termination -phyceae, whereas in the subclass the termi-
nation is -phycidae. The name of the class of fungi has a ter-
mination -mycetes, whereas in the subclass the termination
is -mycetidae. The name of the class in embryophytes has
a termination -opsida, whereas in the subclass the termina-
tion is -idae (but not -viridae) (Art. 16). Automatically typi-
fied names that do not follow this rule are subject to cor-
rection without changing the author or date of publication.
However, if such names are published with a non-latinized
termination, they will considered as not validly published.
At the same time, the terms “division” and “phylum” and
their equivalents in modern languages are interpreted as
referring to the same rank (Art. 3.1, note to Art. 17).

In higher-order taxa names, the word elements -clad-,
-cocc-, -cyst-, -monad-, -mycet-, -nemat-, or -phyt-, which are
the genitive singular of the stems of the second part of the
name of the included genus, may be omitted before the suf-
fix indicating rank. Such names are automatically typified
when their origin is obvious or specified in the protologue.
The principle of precedence does not apply above a family
rank (Art. 16).

In order to be officially published, the name of a new
taxon (excluding algae and fossils) published between Jan-
uary 1,1935 and December 31, 2011 inclusive, must be accom-
panied by a description or diagnosis in Latin, or a reference
to a previously and effectively published A Latin description
or diagnosis, while to be officially published, the name of
a new taxon published on or after January 1, 2012, must be
accompanied by a Latin or English description or diagnosis,
or a reference to a previously and effectively published La-
tin or English description or diagnosis (Art. 39).

Applications for recognition as nomenclatural reposito-
ries of organisms other than fungi must be addressed to the
General Committee, which will forward the application to
the Registration Committee and take action on his recom-
mendation. Until such arecommendation is made, the mech-
anisms and conditions for registration, as well as the defini-
tion of scope, will be developed in consultation between the
applicant, the Registration Committee and the Permanent
Nomenclature Committee for the relevant group, and will
be widely publicized in the taxonomic community. Registra-
tion can be proactive and/or synchronous and/or retrospec-
tive; that is, it may occur before and/or simultaneously with
and/or after the actual publication of a nomenclature novelty
or the actual publication of any nomenclature act (Art. 42).
To be validly published, nomenclatural innovations apply-
ing to organisms treated as fungi (including fossil fungi and
lichen-forming fungi) published on or after January 1, 2013
must include a re-ference in the protologue to an identifier
issued for the name by a recognized repository (Art. F.5.1).

Finally, if any taxon originally assigned to a group not
covered by the Botanical Code is considered to be an al-
gae or a fungus, any of its names need only satisfy the re-
quirements of the other relevant Code that the author has
used to obtain the status equivalent to a valid publication
under other than this Code. The Code used by the author

is determined by internal evidence, regardless of any claim
by the author about the group of organisms to which the
taxon belongs. However, a name created in zoological no-
menclature in accordance with the Coordination Principle
cannot be officially published under this Code until it actu-
ally appears in publication as an accepted name of a taxon
(Art. 45.1). The name of a taxon treated as a fungus pub-
lished on or after January 1, 2019 is invalid if it is a later
homonym of a prokaryotic or protozoan name (Art. F.6.1).
For the last article some minor revisions to the wording
were proposed with the addition of some examples [18].

Thus, the Botanical Code gives us the opportunity to op-
erate with taxa at a level below the phylum and above the
class. Below the class lies an area of little interest for mega-
systematics, whereas between the class and the phylum of
multicellular plants and fungi, a great deal of work remains
to be done for higher-rank taxonomists, given that nowa-
days’s ranks of Chloroplastida subdivisions are unreason-
ably raised. First of all, the Botanical Code clearly prescribes
taxonomic categories (phylum, class...), recommends the
formation of intercalary categories associated with rank
reduction, but also does not exclude other (non-regulated)
interstitial categories. In this regard, it seems to us that the
intercalary category of the superclass is very promising at
current state of our knowledge; the unification of the ter-
minations marking them for different groups of botanical
objects was proposed by Moore [19]:

fungi: -mycia;

algae: -phycia;

cormophytes: -itia.

Secondly, the Botanical Code allows the use of untypi-
fied names above the family level, which, however, are also
subject to terminations unification. This is an important cir-
cumstance that makes it possible not to typify such widely
known names as Myxomycota, Oomycota, Rhodophyta, Em-
bryophyta. That does not prevent giving them standardized
terminations when raising or lowering their rank. Changing
the name to a typified one is thus optional and makes sense
only when the taxon strongly associated with a certain de-
scriptive name has split into several taxa of the same rank,
as happened, for example, with the Zygomycota.

Thirdly, the Botanical Code gives clear references to
needed name features (in its basic provisions resembling
the Zoological Code). There are some specifics associated
with names of organisms treated as Fungi. So, Microsporidia,
despite the fact that they are often classified as part of
Fungi, are fundamentally declared to be not subject of the
Botanical Code. In addition, from January 1, 2013, all newly
described fungal taxa (including taxa of higher rank) must
be accompanied by a registration number, which is not re-
quired for other taxa whose naming is regulated by the Bo-
tanical Code.

Since the naming of taxa above the phylum level is not
covered by the Botanical Code, although the latter leads
to accuracy in rearrangements between phylum and class
levels, the naming of taxa having kingdom and supraking-
dom rank seems to be closer in spirit to the decisions of the
Zoological Code - first of all, an independent from the rank
association of taxon authorship with corresponding name
and an absence of requirement to terminations unification.
Itis these principles that we propose to be guided by in any-
one revision of the eukaryotic megasystem.
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In the following outline of the eukaryotic system, we
denote the rank of a taxon by a fixed number of indenta-
tions filled with black circles (o).

RESULTS
Condensed Eukarya system
We adopt a nine-kingdom system of eukaryotes with
three subdomains:
Domain Eukarya
e subdomain Excavata
e o kingdom Archezoa
e ¢ kingdom Discoba
e subdomain Obimoda
e o kingdom Crumalia
e ¢ kingdom Amoebozoa
e ¢ kingdom Obazoa
e subdomain Corticata
e o kingdom Eocorticata
e o kingdom Haptista
e o kingdom Tsaralia (TSAR)
e o kingdom Plantae
e o o superphylum Cryptista
e ¢ o superphylum Glaucophyta
e o o superphylum Rhodophyta
e o o superphylum Chloroplastida.

New taxa in Excavata subdomain

Two large groups of clinical and bioremediation impor-
tance, Archezoa and Discoba, we united in this subdomain,
although such a uniting is still one of the few controversial
points even in the molecular systematics era.

The Archezoa supergroup comprises anaerobic or mi-
croaerophilic eukaryotes, some representatives with modi-
fied non-respiratory mitochondria (e.g. hydrogenosomes
or mitosomes), or without mitochondria. Cells are flagel-
lated, ancestrally with four kinetosomes per kinetid, though
a great variation exists; some free-living, many endobiotic,
some parasitic.

The cell body plan of the Discoba representatives is re-
duced to a dikinetid state (2-3 flagella or many pairs), while
usually three microtubule roots depart from a pair of kineto-
somes. Many taxa are characterized by trans-splicing, i.e. the
formation of a giant unsplitted transcript during RNA process-
ing. Cells are usually large and, in different groups, are char-
acterized by various particular adaptations, such as paraxial
road, kinetoplast, or undulating membrane. Mitochondria, if
present, are with discoid, rarely tubular cristae, but in some
taxa they are reduced to peroxisomes or mitosomes. Most
species are phago-heterotrophs, feeding on cytostomes or lo-
bopodia, but there are also osmotrophs and even autotrophic
forms with chloroplasts that have a 3-membrane envelope
and chlorophylls a and b (euglenoids). In many euglenoids,
plastids are secondarily absent, but the ability to phagotrophy
has also been lost — such forms feed osmotrophically (Rhabdo-
monadineae). However, some euglenoids (Peranematida) are
phagotrophs and are primarily devoid of plastids. The sexual
process is absent. Jakobea is a sister/basal lineage.

The following subdomain classification is accepted by us.
e e Kingdom Archezoa Caval.-Sm.

e ¢ ¢ o ¢ e Phylum Parabasalia Honigberg
oo e eeeee(lass Hypotrichomonadea Cepicka, Hampl
et Kulda

e e 000000 e(lass Pimpavickea Boscaro et Keeling

e e 000000 e(lass Trichomonadea Kirby

e e o000 e e(lass Lophomonadea Boscaro et Keeling

e ¢ 000000 e(Class Trichonymphea Poche

e e 000000 e(lassCristamonadea Cepicka, Hampl et Kulda

e e 00000 0ee(lass Dienamoebea Boscaro et Keeling

e e 000000 e(lass Monocercomonadea Boscaro et Keeling

e e 000000 e(lass Tritrichomonadea Cepicka, Hampl et Kulda

e e 000000 e(lassSpirotrichonymphea Grasse

¢ o ¢ o o ¢ Phylum Anaeramoebed' (sole class and order)

e o ¢ o o e Phylum Preaxostyla Simpson

e e 000 eeee(lass Anaeromonadea Caval.-Sm.

e e 00000 0e(lass Paratrimastigidea"

e o ¢ ¢ o o Phylum Oxymonada Karpov

e e e e e e eee(lass Oxymonadidae ined.

e e 000000 e(lass Polymastigidea ined.

e 00000 eee(lass Streblomastigidea ined.

e e 000000 e(lassPyrsonymphideained.

e e 000000 e(lass Saccinobaculidea ined.

e ¢ ¢ o o o Phylum Fornicata Simpson

e e e 00000 e(lass Carpediemonadea Caval.-Sm.

e e e e o0 e(lass Eopharingea Caval.-Sm.

e ¢ o ¢ o e Phylum Planomonada Tedersoo (sole class and order)

e ¢ Kingdom Discoba Simpson in Hampl et al.

e ¢ o o o Superphylum Jakobea Caval.-Sm.

e o ¢ o o ¢ Phylum Jakobida Leontyev (sole class and order)

e ¢ ¢ o o e Phylum Tsukubea Caval.-Sm. (sole class and order)

e ¢ o o o Superphylum Percolozoa Caval.-Sm.

e e e e e ePhylum Pharyngomonada Caval.-Sm. et Nikolaev

(sole class and order)

e ¢ o o o o Phylum Tetramitia Caval.-Sm.

e e e 00000 (lass Lyromonadea Caval.-Sm.

e e 000 eeee(lassHeterolobosea Page et Blanton

e ¢ o o o Superphylum Euglenozoa Caval.-Sm.

e o ¢ o ¢ o Phylum Kinetoplastida Margulis

e 000000 e(lassKinetoplastea Honigberg

e o ¢ o ¢ e Phylum Diplonemia Caval.-Sm.

e e e 00000 e(lass Diplonemea Caval.-Sm.

e o ¢ o o o Phylum/Division Euglenophyta Pascher

e e 000000 e(lass Entosiphonea Caval.-Sm.

e e e 00000 e(lass Euglenophyceae Schoenichen in Eyfurth

et Schoenichen

e e e o000 e(lass Peranemea Caval.-Sm.

e e 000000 e(lassPloeotarea Caval.-Sm.

e e e 00000 o(lass Stavomonadea Caval.-Sm.

e ¢ ¢ o o ¢ Phylum Calkinsea ined." (sole class and order).
The following new taxa we formally describe here.

I. Anaeramoebea Zmitr., Perelygin et Zharikov phyl. et
cl. nov.

Marine anaerobic amoebae or amoeboflagellates with
acristate mitochondrion-related organelles and a large
centriolar centrosome with a trilaminar core. Actively mov-
ing amoebae uninucleate, fan-shaped, with a flattened
antero-lateral hyaline zone and globular granuloplasm.
Posterior hyaline projections present at least in some cells;
multinucleate plasmodia present in some species. Flagel-
lated stage may be present in some species, with two or
four subapically inserted thickened flagella. Genus exam-
ple: Anaeromoeba. Téborsky et al. (Protist, 168: 495-526,
2017).



Il. Paratrimastigidea Zmitr., Perelygin et Zharikov cl. nov.

Four-flagellated, one flagellum directed anteriorly, one
posteriorly, and others laterally, the posterior flagellum has
two vanes with thickened vane margins; both vanes have
a paracrystalline substructure; ventral side of the cell is
shaped in the form of a broad groove. Dense network of
rough endoplasmic reticulum extends from the nucleus to-
wards the posterior end of the cell. A single stacked Golgi
apparatus is located posterior and to the left of the basal
bodies; the kinetid consists of four basal bodies, four micro-
tubular roots, and various microtubules and fibers associat-
ed with the basal bodies and roots; the arrangement of the
basal bodies is asymmetrical. Rod-shaped mitochondrion-
related organelles resembling hydrogenosomes dispersed
throughout the cell. Genus example: Paratrimastix Zhang et
al. (Protist, 166: 468-491, 2015).

III. Calkinsea Zmitr., Perelygin et Zharikov phyl. nov.

Heterotrophic biflagellate with a large nucleus on
the anterior ventral side and a battery of tubular extru-
somes linked to an extrusomal pocket located adjacent
to the nucleus. Feeding apparatus supported by both fi-
brous structures and microtubules that are derived from
ventral root; rod-shaped epibiotic bacteria above super-
ficial layer of mitochondrion-derived organelles with re-
duced or absent cristae. Genus example: Calkinsia Lackey.
See Yubuki et al. [20].

New taxa in Obimoda subdomain

Such important groups as amoebozoans and opistho-
konts, are united in this subdomain. We named this group
Obimoda [11] as an anaphony playing on fragments such as
OBazoa, AMOebozoa, and MantaMOnadida, and substitute
for Opimoda (Opisthokonta plus Amoebozoa).

The Amoebozoa supergroup unites protozoans capable
of amoeboid locomotion with steady flow of the cytoplasm
or occasional eruptions in some groups or amoeboid loco-
motion involving the extension and retraction of pseudopo-
dia or subpseudopodia with little coordinated movement
of the cytoplasm. Cells more or less naked, often with well
differentiated glycocalyx. In several groups, cells are cov-
ered with a tectum or a cuticle. Some groups are testate,
i.e. enclosed in a flexible or hard extracellular envelope with
one to several pores. Mitochondrial cristae tubular (rami-
cristate), with few exceptions; mitochondria are second-
arily reduced to mitochondrion-related organelles (MRO) in
archamoebians. Most are only reported to be asexual, but
sex and life cycles consistent with sex have been reported
in Tubulinea, Evosea, and Discosea. Many taxa exhibit either
sporocarpic or sorocarpic sporulation. Biflagellated, unifla-
gellated or multiflagellated stages in the life cycle of some
taxa; some taxa exhibit reduction of the bikont kinetid to
a unikont one.

The Opisthokonta supergroup is characterized by a sin-
gle posterior cilium without mastigonemes, present in at
least one life cycle stage or secondarily lost; a pair of kineto-
somes or centrioles, sometimes modified; the flat (rarely
tubular) mitochondrial cristae in unicellular stage. Two in-
clusive clades, Holozoa and Holomycota, comprise the lion’s
share of euks’ species diversity. Breviatea and Apusomona-
dida are sister/basal lineages (Obazoa clade = Opisthokonta
+ Breviatea and Apusomonadida, see [21]).

The following subdomain classification is accepted
by us.
e e Kingdom Crumalia Zmitr., Perelygin et Zharikov [see 10]
e ¢ o o o o Phylum Malawimonadea Caval.-Sm. (sole class and
order)
e o o o o o Phylum Mantamonada Zmitr., Perelygin et Zhari-
kov (sole class and order)
e e e 0o ePhylum Rigifilida Zmitr., Perelygin et Zharikov
(sole class and order)
e ¢ o o o o Phylum Collodictyonida Zmitr., Perelygin et Zhari-
kov (sole class and order)
e e Kingdom Amoebozoa Caval.-Sm.
e o ¢ o ¢ e Phylum Lobosa Schultze
e e 00000 e(lass Tubulinea Smirnov et al.
ee o000 eeeeOrder Euamoebida Lepsi
oo e e o0eeee(OrderArcellinida Kent
ee e e oeeeeOrderLeptomyxida Pussard et Pons
oo o000 eeeeOrderNolandida Smirnov et al.
e e 000 eeeee(Order Echinamoebida Caval.-Sm. et al.
e e 000000 e(lassDiscosea Caval.-Sm. et al.
e e 0000 eeee(OrderFlabellinia Smirnov et al.
e e e o0 0eeeo(OrderLongamoebia Smirnov et al.
e ¢ ¢ ¢ o o Phylum Conosa Caval.-Sm.
e e e 0 e eSubphylum Variosea Caval.-Sm.
e e e 00000 e(lass Varipodida Caval.-Sm.
e e 000000 e(lassPhalansteriida Hibberd
e 000000 e(lass Holomastigida Lauterborn
e e 0000 eSubphylum Archamoebae Caval.-Sm.
e e 00000 e(lass Mastigamoebida Caval.-Sm.
e e o000 e(lass Pelobiontida Caval.-Sm.
e e e 000 oSubphylum Mycetozoa de By ex Rostaf.
e ¢ o o o o Superclass Dictyosteliomycia Caval.-Sm.
e e 000000 e(lass Acytosteliomycetes" (sole order)
e e 000000 e(lassDictyosteliomycetes Doweld (sole order)
e ¢ o o o o Superlass Ceratiomyxomycia®
e e o0 0000 e(lass Protosporangiomycetes” (sole order)
e o e 00000 e(lass Ceratiomyxomycetes D. Hawksw., B. Sut-
ton et Ainsw. in Leontyev et al. (sole order)
e o ¢ o o o Superclass Myxogasteromycia*"
oo 000 eeee(lassLiccomycetes
ee oo eeeeee(OrderCribrariales T. Macbr.
eeeeeeeeee(rderlicealesE. Jahn
eeeeeeeseee(Order Reticulariales Leontyev, Schnittler,
S. L. Stephenson, Novozh. et Shchepin
e e e o0 eeeee(Order Trichiales T. Macbr.
e e 000000 e(lass Physaromycetes Doweld
eeooeeeeeeOrder Clastodermatales Leontyev, Schnit-
tler, S. L. Stephenson, Novozh. et Shchepin
e e e o0 e o(rderEchinosteliales G. W. Martin
e e e 000 eeee(QrderEchinosteliopsidales L. S. Olive
e e o000 eeeeOrder Meridermatales Leontyev, Schnittler,
S. L. Stephenson, Novozh. et Shchepin
e e e e 0eeeo(OrderPhysarales T. Macbr.
e e e e eeeeeOrderStemonitidales T. Macbr.
e e Kingdom Obazoa Brown et al.
e o o Infrakingdom Breviatea™ (sole phylum, class, order)
e o o |nfrakingdom Apusomonadea® (sole phylum, class, order)
e o o |nfrakingdom Opisthokonta Copeland
e o o e Subkingdom Holomycota Liu et al.
e ¢ o o o Superphylum Cristidiscoidea Caval.-Sm.
e ¢ o o o o Phylum Fonticulida Tedersoo et al.
e ¢ ¢ o o o Phylum Nuclearida Tedersoo et al.
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e o o o o Superphylum Zoosporia®

e ¢ o ¢ o o Phylum Opisthosporidia Karpov et al.

e e e 0000 e(lass Aphelidiomycetes Tedersoo et al. (sole
order)

e e 000000 e(lassMicrosporidia Corliss et Levine (six orders)
e e o000 eee(lassRozellida E. Lara (sole order)

e e 000000 e(lass Rudimicrosporia Sprague (sole order)

e ¢ o o o o Phylum/Division Eumycota Arx

e ¢ 0 0 o o o Subdivision Chytridiomycotina Caval.-Sm.

e e o 0000 eSuperclass Chytridiomycia"

e ¢ ¢ 0000 e(lass Chytridiomycetes Caval.-Sm. (two orders)
eeooeoeeee(lass Cladochytriomycetes Tedersoo et al.
(sole order)

eeseoeesee(lass Mesochytriomycetes Tedersoo et al.
(sole order)

e e e 00000 e(lass Lobulomycetes Tedersoo et al. (sole or-
der)

e e 000000 e(lassPolychytriomycetes Tedersoo et al. (sole
order)

e e e 0o 0o e(lass Rhizophlyctidomycetes Tedersoo et al.
(sole order)

eeeeeeeee(lass Rhizophydiomycetes Tedersoo et al.
(sole order)

e ¢ ¢ 00000 e(lass Spizellomycetes Tedersoo et al. (sole order)
e 00000 e(lass Synchytriomycetes Tedersoo et al. (sole
order)

e e 00000 eSuperclass Monoblepharomycia"

e e oo eeeee(lass Monoblepharidomycetes J. H. Schaffn.
(sole order)

e ¢ ¢ 0 0 000 ¢ (lass Hyaloraphidiomycetes Doweld (sole order)
e o 00000 eSuperclass Neocallimastigomycia*"
eeeeeosee(lass Neocallimastigomycetes M. J. Powell
(sole order)

e o 0 o ¢ o o Subdivision Olpidiomycotina Doweld

e e e 00000 e(lass Olpidiomycetes Doweld (sole order)

e o ¢ o o o o Subdivision Sanchytriomycotina*

e e 00000 e(lass Sanchytriomycetes Tedersoo et al. (sole
order)

e e o o o o o Subdivision Blastocladiomycotina Tedersoo et al.
e ¢ 000000 e(ClassBlastocladiomycetes T. James (sole order)
e e e o000 e(lass Physodermatomycetes Tedersoo et al.
(sole order)

e ¢ 0 0 o o o Sybdivision Basidiobolomycotina Teredsoo et al.
e e 000000 e(lassBasidiobolomycetes Doweld (sole order)
e e ¢ ¢ o o o Subdivision Enthomophthoromycotina Humber
e e 00000 eSuperclass Entomophthoromycia®™

e e o000 eClass Entomophthoromycetes Humber (sole
order)

e e 000000 e(lass Neozygitomycetes Humber (sole order)
e ¢ 0 0 0 00 eSuperclass Kickxellomycia®"

e e e 00000 e(lass Kickxellomycetes Tedersoo et al. (sole
order)

e e e e e e(lass Asellariomycetes Tedersoo et al. (sole
order)

ee oo eoeee(lass Barbatosporomycetes Tedersoo et al.
(sole order)

eeeeeeeee(lass Dimargaritomycetes Tedersoo et al.
(sole order)

e e e oeeoee(lass Harpellomycetes Tedersoo et al. (sole
order)

e e e e eeeee(lass Ramicandelaberomycetes Tedersoo et
al. (sole order)

e e o 00 0 o Sybdivision Zoopagomycotina Benny

e e e e 0000 eClass Zoopagomycetes Doweld (sole order)

e o ¢ 0 o ¢ o Subdivision Glomeromycotina Spatafora et Stajich
e e 000000 e(lass Archaeosporomycetes Sieverd., G. A. Silva,
B. T. Goto et Oehl (sole order)

e e 00000 e(lass Glomeromycetes Caval.-Sm. (two orders)
e e e o0 eeee(lass Paraglomeromycetes Oehl, G. A. Silva,
B. T. Goto et Sieverd. (sole order)

e ¢ 0 0 0 o o Subdivision Mucoromycotina Benny

e e 00000 oSuperclass Mucoromycia®™"

e e 0000 e(lass Endogonomycetes Doweld (sole order)
e e o eeeeee(lass Mucoromycetes Doweld (sole order)
eeeeeceee(lass Umbelopsidomycetes Tedersoo et al.
(sole order)

e e 00000 eSuperclass Mortierellomycia®*

e e 000000 e(lass Mortierellomycetes Doweld (sole order)
e e 00000 eSuperclass Calcarisporiellomycia™

e e oo eoeee(lass Calcarisporiellomycetes Tedersoo et al.
(sole order)

e ¢ o o o o o Subdivision Dikaryomycotina™

e e 00000 eSuperclass Entorrhizomycia™"
eeeeoeoeee(lass Entorrhizomycetes Begerow, Stoll et
R. Bauer (sole order)

e o e 0000 eSuperclass Agaricomycia™"

e e o000 e(lass Agaricomycetes Doweld (22 orders)

e e e o0 oeee(lass Agaricostibomycetes R. Bauer, Bege-
row, J. P. Samp., M. Weiss et Oberw. (sole order)

e e e o000 e(lass Atractiellomycetes R. Bauer, Begerow,
J. P. Samp., M. Weiss et Oberw. (sole order)

e o e 00000 e(lassBartheletiomycetes Thines (sole order)
ee e e oeee(lass Classiculomycetes R. Bauer, Begerow,
J. P. Samp., M. Weiss et Oberw. (sole order)
eeesoeoesee(lass Cryptomycocolacomycetes R. Bauer,
Begerow, J. P. Samp., M. Weiss et Oberw. (sole order)
eeesoeeeee(lass Cystobasidiomycetes R. Bauer, Bege-
row, J. P. Samp., M. Weiss et Oberw. (five orders)

e e e 00000 o(lass Dacrymycetes Doweld (sole order)

e e 000000 e(lass Exobasidiomycetes Begerow, M. Stoll et
R. Bauer (eight orders)

e e 000000 e(lass Malasseziomycetes Denchev et T. Den-
chev (sole order)

eeeseoeeoe(lass Microbotryomycetes R. Bauer, Bege-
row, J. P. Samp., M. Weiss et Oberw. (eigt orders)
eeeeeoeee(lass Mixiomycetes R. Bauer,
J. P. Samp., M. Weiss et Oberw. (sole order)

e e 000000 e(lass Moniliellomycetes Q. M. Wang, F. Y. Bai
et Boekhout (sole order)

e o 000000 e(lass Peribolosporomycetes Witfeld, M. A. Guer-
reiro, H. D. T. Nguyen et Begerow (sole order)
eeeseeese(lass Pucciniomycetes R. Bauer, Begerow,
J. P. Samp., M. Weiss et Oberw. (five orders)

e o e 0000 e(lassSpiculogloeomycetes Q. M.Wang, F.Y. Bai,
M. Groenew. et Boekhout (sole order)

e e e 00000 e(lass Tremellomycetes Doweld (six orders)

e e eeoeee(lass Tritirachiomycetes Aime et Schell (sole
order)

eeeeeoeee(lass Wallemiomycetes Zalar, de Hoog et
Schroers (sole order)

e e o000 e(lass Ustilaginomycetes R. Bauer, Oberw. et
Vanky (two orders)

e e 00000 eSuperclass Saccharomycia®™V

ee o000 eee(Class Alloascoideomycetes M. Groenew., Hit-
tinger, Opulente et A. Rokas (sole order)

Begerow,



eeeoeeeese(lass Archaeorhizomycetes
T.Y.James (sole order)

eeeoeoeee(lass Arthoniomycetes O. E. Erikss. et Winka
(two orders)

e 0000000 e(lass Dipodascomycetes M. Groenew., Hittin-
ger, Opulente et A. Rokas (sole order)

e e e o000 ee(lass Dothideomycetes O. E. Erikss et Winka
(42 orders)

eeeeeeeee(lass Eurotiomycetes O. E. Erikss. et Winka
(16 orders)

e ¢ 000000 e(lass Laboulbeniomycetes Engl. (three orders)
e e o0 eeeee(lass Lecanoromycetes O. E. Erikss. et Winka
(22 orders)

eeooscsee(lass Leotiomycetes O. E. Erikss. et Winka
(12 orders)

eeoeeeeee(lass LichinomycetesV. Reeb, Lutzoni et
Cl. Roux (sole order)

eeeoeeeee(lass Lipomycetes M. Groenew., Hittinger,
Opulente et A. Rokas (sole order)

e e oo eoee(lass Neolectomycetes O. E. Erikss. et Winka
(sole order)

e o 000000 e(lass Novakomycetes Dlauchy, Péter et Cade?
(sole order)

eeeoeeeeee(lass Orbiliomycetes O. E. Erikss. et Baral
(sole order)

eeeeoeeeeoe(lass Pezizomycetes O. E. Erikss. et Winka
(sole order)

e e e o000 e(lass Pichiomycetes M. Groenew., Hittinger,
Opulente et A. Rokas (sole order)

e e 000000 e(lass Pneumocystomycetes O. E. Erikss. et Win-
ka (sole order)

e e e 0000 e(lass Saccharomycetes O. E. Erikss. et Winka
(sole order)

e e 000000 e(lassSchizosaccharomycetes O. E. Erikss. et Win-
ka (sole order)

e e oo eeeee(lass Sordariomycetes O. E. Erikss. et Winka
(43 orders)

eeeeeoeee(lass Sporopachydermiomycetes M. Groe-
new., Hittinger, Opulente et A. Roka (sole order)

e e o0 e oo e(lass Taphrinomycetes O. E. Erikss. et Winka
(sole order)

e e 000000 e(lass Trigonopsidomycetes M. Groenew., Hit-
tinger, Opulente et A. Rokas (sole order)
eeeseoeee(lass Xylobotryomycetes Voglmayr et Jak-
litsch (sole order)

e o o e Subkingdom Holozoa Lang

e o ¢ o o Superphylum Ichtyosporea Caval.-Sm. (sole phylum,
class, order)

e o o o o Superphylum Pluriformea Hehenberger et al.

e ¢ e e 0 e Phylum Corallochytrea Caval.-Sm. (sole class and
order)

e ¢ o ¢ o ¢ Phylum Syssomonadea™(sole class and order)

e o o o ¢ ¢ Phylum Filozoa Shalchian-Tabrizi et al.

e e 0000 eSubphylum Filasterea Shalchian-Tabrizi et al.
(sole class and order)

e e e 0 e eSyubphylum Choanozoa Caval.-Sm.

e e 00000 eSuperclass Choanoflagellatea Caval.-Sm.

e e 00000 e(lass Choanoflagellata Kent (two orders)

e e 00000 eSuperclass Metazoa Haeckel

e e 0000 erank lowering needed] Porifera Grant

e e 000000 efrank lowering needed] Eumetazoa Biitschli

Rosling et

The following new taxa we formally describe here.

IV. Acytosteliomycetes Zmitr., Perelygin et Zharikov cl.
nov. (MB 856976).

Amoeboid stage from uninucleate amoebae to mul-
tinucleate reticulate plasmodia characterized by produc-
ing long filose subspeudopodia anastomosing in some
taxa; ciliated amoebae possesses one to several, reduced
unikont kinetids per cell, not associated with the nucleus;
species without ciliated amoebae have akinetid amoebae
that germinate from spores; sporocarps in all species with
single, nondeciduous spores; cysts of some species display-
ing sculpturing as well. Genus example: Acytostelium Raper
(Mycologia 48: 179, 1956). New order Acytosteliales was
described [22], comprising the two families Acytosteliaceae
and Cavenderiaceae, which differs from Dictyosteliales and
the unplaced genus Synstelium together by having in the
SSU rRNA gene C (not T) in the nucleotide position 539 and
CTC (not CTA) in the positions 1448-1450. The rank increase
seems to be necessary here for the overall balancing of
the amoebozoan tree based on the correlation of myceto-
zoans clade with a subphylum level and its differentiation
into three large lineages (dictyostelids, ceratiomyxids and
myxogastrids). Sole order.

V. Ceratiomyxomycia Zmitr., Perelygin et Zharikov su-
percl. nov. (MB 856977).

Ciliated amoebae with rootlets as in mycetozoans with
rootlet 3 consisting of a band of only two microtubules;
protostelioid sporocarps with a microscopic stalk with one
to four, sometimes more, spores; life cycle with; giving rise
to a uninucleate to multinucleate obligate amoebae that
develops into one or more sporocarps; prespore cells site
of meiotic prophase and meiosis completed in spore com-
plement. Genus example: Ceratiomyxa J. Schrét. in Engler
et Prantl (Nat. Pflanzenfam., Teil. | 1: 16, 1889). The rank in-
crease seems to be necessary here for the overall balancing
of the amoebozoan tree based on the correlation of myce-
tozoans clade with a subphylum level and its differentiation
into three large lineages (dictyostelids, ceratiomyxids and
myxogastrids). Two classes (see above).

VI. Protosporangiomycetes Zmitr., Perelygin et Zharikov
cl. nov. (MB 856978).

Obligate amoebae uninucleate to plurinucleate, often
resembling very early developmental stages of myxogastrid
plasmodia; individually developing into a single two to four-
spored sporocarp. Genus example: Protosporangium L. S. Olive
et Stoian. (J. Protozool. 19: 563, 1972). The rank increase seems
to be necessary here for the overall balancing of the amoebo-
zoan tree based on the correlation of mycetozoans clade with
a subphylum level and its differentiation into three large lin-
eages (dictyostelids, ceratiomyxids and myxogastrids).

VIl. Myxogasteromycia Zmitr., Perelygin et Zharikov su-
percl. nov. (MB 856979).

Multinucleate plasmodium differentiates into one or
more multinucleate spore-forming masses where the cell
cleaves into individual, uninucleate spores that undergo
meiosis after spore wall development in sexual species;
sporocarps can be individual sporangia (with or without
stalks), clustered sporangia, aethalia or plasmodium-
shaped plasmodiocarps; fruiting bodies initially covered
with an extracellular peridium and may contain thread-like
spore-suspending capillitium; spores germinating as bikont
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ciliated amoebae with rootlets as with eumycetozoans
with rootlet 3 consisting of a band of several microtubules.
The rank increase seems to be necessary here for the over-
all balancing of the amoebozoan tree based on the correla-
tion of mycetozoans clade with a subphylum level and its
differentiation into three large lineages (dictyostelids, cera-
tiomyxids and myxogastrids). Two classes (see above).

VIII. Liccomycetes Zmitr., Perelygin et Zharikov cl. nov.
(MB 856983).

(Alternative name and rank for Myxomycetes subclass
Lucisporomycetidae Leontyev, Schnittler, S. L. Stephenson,
Novozh. et Shchepin, Phytotaxa 299: 315, 2019).

Spores mostly colored (brownish, olivaceous, golden-
yellow, orange, reddish, violet); mostly without stalk and
columella; capillitium, when present, tubular; plus molecu-
lar apotypies. Genus example: Licea Schrad. (Nov. Gen. Pl.:
16, 1797). Four orders (see above).

IX. Breviatea Zmitr., Perelygin et Zharikov intraregn.
nov.

Free-living biflagellate heterotrophic anaerobic amoe-
bae bearing mitochondrion-related organelle (sometimes
irregularly cristate). Genus example: Breviata Walker et al.
(J. Eukaryot. Microbiol. 53: 65-78, 2006). Higher rank mono-
phyletic lineage basal to the opisthokonts. Sole phylum,
class, order.

X. Apusomonadea Zmitr., Perelygin et Zharikov intra-
regn. nov.

Heterotrophic small-sized gliding flagellates bearing as
a rule two flagella and proboscis, formed partly or entirely
by the anterior flagellum surrounded by a membranous
sleeve; pellicle under the dorsal cell membrane extends into
the proboscis sleeve and into a skirt that covers the sides of
the cell. Mitochondrial cristae tubular. Two smooth hetero-
kont flagella without paraxonemal rods and with short sim-
ple transition zones. Both kinetosomes have a thin cylinder
and a cartwheel structure. The kinetosome of the anterior
flagellum associates with a broad right microtubular root,
a dorsal left root of two microtubules and with a striated
fibrillar root. The kinetosome of the posterior flagellum as-
sociates with a rhizostyle. There are two basic cell plans:
1) with a round cell body and a mastigophore, a projec-
tion of the cell containing both basal bodies at its end, and
2) with an oval or oblong cell that generally forms pseu-
dopodia from the ventral surface, with no mastigophore,
and the proboscis comprising solely the flagellum and the
sleeve. Genus example: Apusomonas Alexeieff (Zhurn. Mik-
robiol. 4: 141, 1917). Higher rank monophyletic lineage basal
to the opisthokonts. Sole phylum, class, order.

Xl. Zoosporia Zmitr., Perelygin et Zharikov superphyl.
nov.

Unikont flagellates, intracellular amitochondriate spo-
rozoans (microsporidians), monocentric, polycentric, or
filamentous fungi. Mitochondria with flat, rarely tubular
cristae. Monophylectic clade, comprising two =phyla, Fungi
(Eumycota) and Opisthosporidia.

XIl. Chytridiomycia Zmitr., Perelygin et Zharikov supercl.
nov. (MB 856984).

Saprotrophic, biotrophic or endobiotic moulds — mono-
centric, polycentric or filamentous. Zoospores possesing
as a rule one posterior flagellum with a kinetosome and

non-functional centriole, and a microbody-lipid globule
complex. Mitochondrial cristae flat. Golgi apparatus with
stacked cisternae. Meiosis mostly zygotic, nuclear envelope
fenestrated at poles during mitosis. Genus example: Chy-
tridium A. Braun (Betrachtungen tiber die Erscheinung der
Verjiingung in der Natur, insbesondere in der Lebens- und
Bildungsgeschichte der Pflanze: 198, 1851). The alternative
rank - division Chytridiomycota M. J. Powell, Mycol. Res.
111: 513, 2007 — we lowered during the rank balancing of the
opisthokont tree. Eight classes (see above).

XIll. Monoblepharomycia Zmitr., Perelygin et Zharikov
supercl. nov. (MB 856985).

Saprotrophic filamentous moulds with a basal holdfast
or rhizoids, possesing terminal sporangia. Zoospores pos-
sesing one posterior flagellum with a kinetosome and non-
functional centriole, elongate, tapered toward the anterior
end, capable of swim. Mitochondrial cristae flat. Sexual re-
production oogamous with participation of non-flagellated
female gametes borne in oogonia. Genus example: Mono-
blepharis Cornu (Bull. Soc. bot. Fr. 18: 59, 1871). The alter-
native rank - division Monoblepharomycota Doweld, Prosyl-
labus tracheophytorum: Tentamen systematis plantarum
vascularium (Tracheophyta): 77. 2001 — we lowered during
the rank balancing of the opisthokont tree.

XIV. Neocallimastigomycia Zmitr., Perelygin et Zharikov
supercl. nov. (MB 856986).

Anaerobic moulds living in digestive system of herbivo-
rous mammals — monocentric or polycentric, with extensive
rhizoids or a bulbous haustorium-like structures. Zoospores
posteriorly unflagellate or polyflagellate (bearing up to
20 flagella) that may adhere together, without non-flagel-
lated centrioles, are capable of amoeboid movement. Mi-
tochondria reduced to hydrogenosomes. Genus example:
Neocallimastix Vavra et Joyon ex Heath, Bauchop et Skipp,
Can. J. Bot. 61(1): 304, 1983. The alternative rank - division
Neocallimastigomycota M. J. Powell, Mycol. Res. 111: 516,
2007 — we lowered during the rank balancing of the opis-
thokont tree. Sole class.

XV. Sanchytriomycotina Zmitr., Perelygin et Zharikov
subdiv. nov. (MB 856987).

Epibiotic/parasitic on xanthophyceans monocentric
moulds which penetrates host wall with rhizoid system.
There is a rounded to elongated anatropous sporangium
and amoeboid zoospores with filopodia and posterior pseu-
docilium (reduced immotile flagellum). Mitochondrial cris-
tae flat. Sexual reproduction not known. Example genus:
Sanchytrium Karpov et Aleoshin in Karpov, Mamanazarova,
Popova, Aleoshin, James, Mamkaeva, Tcvetkova, Vishnya-
kov et Longcore (Fungal Biol. 121: 735, 2017). The alternative
rank — division Sanchytriomycota Galindo, Lépez-Garcia, Tor-
ruella, Karpov et Moreira, Nature Communications 12, 4973,
2021 - we lowered during the rank balancing of the opistho-
kont tree. Sole class (see above).

XVI. Entomophthoromycia Zmitr., Perelygin et Zharikov
supercl. nov. (MB856988).

Arthropod pathogenic, saprobic or phytopathogenic
terrestrial moulds with vegetative stage as coenocytic
hyphae, hyphal bodies, or yeast-like; cells broad, walled
or protoplastic. Mitochondrial cristae flat. Conidiophores
simple or digitate, each branch forming one conidiogenous
cell and one conidium. Primary spores are conidia, uni- to



multinucleate, usually forcibly discharged; usually forming
one or more types of secondary conidia. Resting spores are
homothallic zygospores or azygospores. Example genus:
Entomophthora Fresenenius 1856 (Bot. Ztg. 14: 883, 1856).
The alternative rank — division Entomophthoromycota Hum-
ber, Mycotaxon 120: 482, 2012 — we lowered during the rank
balancing of the opisthokont tree. Two classes (see above).

XVII. Kickxellomycia Zmitr., Perelygin et Zharikov super-
cl. nov. (MB 856989).

Saprotrophic, mycoparasitic or endobiotic filamen-
tous terrestrial moulds. Hyphae endobiotic or subaerial,
branched, or unbranched, regularly septate. Septa with
median, disciform cavities containing plugs. Mitochondrial
cristae flat. Asexual reproduction by 1- or 2-spored mero-
sporangia, trichospores, or arthrospores. Sexual reproduc-
tion by zygospores that are globose, biconical, or allantoid
and coiled. Example genus: Kickxella Coem. (Bull. Soc. R.
Bot. Belg. 1: 156, 1862). The alternative rank — subdivision
Kickxellomycotina Benny, Mycol. Res. 111: 518, 2007 — we
lowered during the rank balancing of the opisthokont tree.
Six classes (see above).

XVIII. Mucoromycia Zmitr., Perelygin et Zharikov supercl.
nov. (MB 856990).

Saprotrophic or endobiotic filamentous terrestrial
moulds, forming broad multinuclear hyphae. Septa occur-
ring only in separating reproductive cells. Mitochondrial
cristae flat. Sexual reproduction, if present, by zygospores
formed as result of gametangial conjugation. Zygospores
globose, smooth or ornamented, produced on suspensor
cells. Asexual reproduction by chlamydospores or spo-
rangiospores produced in sporangia and sporangioles.
Example genus: Mucor Fresenius (Beitr. Mykol. 1: 7, 1850).
The alternative rank - division Mucoromycota Doweld,
Prosyllabus Tracheophytorum, Tentamen systematis plan-
tarum vascularium (Tracheophyta): 77, 2001 — we lowered
during the rank balancing of the opisthokont tree. Three
classes (see above).

XIX. Mortierellomycia Zmitr., Perelygin et Zharikov su-
percl. nov. (MB 856991).

Saprotrophic terrestrial moulds producing dichoto-
mously branching, anastomosing hyphae, bearing sty-
lospores. Mitochondrial cristae flat. Sporangiophores
initially coenocytic, irregularily septate when mature. Asex-
ual reproduction by sporangia and sporangioles. Sporangia
spherical, multi-spored, without columella. Sporangioles
terminal, borne on erecting hyphae. Sporangiospoes el-
lipsoid or globose or irregular, smooth or ornamented. Zy-
gospores naked. Example genus: Mortierella Coem. (Bull.
Acad. R. Sci. Belg., Cl. Sci., ser. 2 15: 536, 1863). The alterna-
tive rank — subdivision Mortierellomycotina Kerst. Hoffm.,
K. Voigt et P. M. Kirk, Mycotaxon 115: 360, 2011 — we lowered
during the rank balancing of the opisthokont tree.

XX. Calcarisporiellomycia Zmitr., Perelygin et Zharikov
supercl. nov. (MB 856992).

Saprotrophic terrestrial filamentous moulds with sep-
tate multinucleate hyphae. Vegetative hyphae hyaline,
smooth, thin-walled. Mitochondrial cristae flat. Sporangio-
phores simple when present, hyaline, smooth, arising from
undifferentiated hyphae. Sporangia one-spored, ellipsoid,
with or without a small columella. Sporangiospores uni-
nucleate, hyaline, smooth, thin-walled, ovoid to ellipsoid,

with a rounded base. Chlamydospores, when present, born
laterally on short hyphae, one-celled, elongate to globose,
thick-walled, spiny. Sexual process unknown. Example
genus: Calcarisporiella de Hoog (Stud. Mycol. 7: 68, 1974).
The alternative rank — Calcarisporiellomycota Tedersoo et al.
Index Fungorum ID: 554019, 2018 — we lowered during the
rank balancing of the opisthokont tree.

XXI. Dikaryomycotina Zmitr., Perelygin et Zharikov sub-
div. nov. (MB 856993).

Saprotrophic, biotrophic (including mycorrhizal and li-
chenized) of endophytic terrestrial or secondarily aquatic
fungi possessing hyphae demonstrating dikaryotic condi-
tion at least in some stage of life cycle. Dikaryons results
from cytoplasmic fusion of two haploid, monokaryotic
hyphae. Clamp connections in basidiomycetous fungi and
croziers in ascomycetous fungi are structures that function
in the apportioning of nuclei to daughter cells following mi-
tosis in dikaryotic hyphae, may be homologous. Hyphae are
regularly septate, whereas unicellular forms were derived
by reduction. In alternative rank the name Dicaryomycota
was published by Kendrick [23], without specifying the diag-
nosis (nom. inval.), whereas the name Dikarya is invalid, too,
because it is described without a standardized termination
(ICNAFP, Art. 16.2).

XXIl. Entorrhizomycia Zmitr., Perelygin et Zharikov su-
percl. nov. (MB 856994).

Endobiotic or phytopathogenic terrestrial fungi, form-
ing intracellular septate coils bearing haustoria and ter-
minal teliospores that germinate internally by becoming
four-celled. Mitochondrial cristae flat. Hyphae with regu-
lar septa, with or rarely without dolipores, without Woro-
nin bodies or membrane caps. Example genus: Entorrhiza
C. A. Weber (Bot. Ztg. 42: 378, 1884). The alternative rank —
Entorrhizomycota R. Bauer, Garnica, Oberw., K. Riess,
M. Weil3 et Begerow, PLoS One 10.e0128183:10, 2015 — we
lowered during the rank balancing of the opisthokont tree.

XXIII. Agaricomycia Zmitr., Perelygin et Zharikov supercl.
nov. (MB 856995).

(Alternative name and rank - Basidiomycota R. H. Whit-
taker ex Moore, Bot. Mar. 23: 371, 1980). One of two largest
groups of dikarya associated with a trivial Fungi concept.
Hyphae have an electron-dense (multilayered or visu-
ally single-layered) wall, are divided by septa into mono-
nuclear, binuclear or multinuclear segments. The septal
pore may resemble a simple ascomycetous pore, may be
closed by a compact plug, but in most it has a ridge-like
thickening on both sides (doliolum). The basic cell wall
polysaccharide is chitin immersed into matrix formed by
(1—3)-B/(1—6)p-glucans. Unlike ascomycetous fungi, the
content of guanine-cytosine pairs of the total DNA of basid-
iomycotes exceeds 50%. In addition, basidiomycetous fungi
differ from ascomycetous ones in a number of biochemical
features, e.g. the formation of urease, siderochromes, the
type of ubiquinone system, which allows, for example, to
clearly distinguish basidiomycetous yeasts from ascomyce-
tous ones. Karyogamy and meiosis occurs in the basidium
producing exogeneous basidiospores (in the genus Mixia,
a secondary transition to enteroblastic sporogenesis is ob-
served). Example genus: Agaricus L. (Sp. Pl. 2: 1171, 1753).
20 classes (see above).
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XXIV. Saccharomycia Zmitr., Perelygin et Zharikov super-
cl. nov. (MB856996).

(Alternative name and rank — Ascomycota R. H. Whit-
taker, Quart. Rev. Biol. 34: 220, 1959). The largest group
of dikarya. Hyphae are characterized by a two-layered wall
(a thin electron-dense outer layer and a thickened electron-
transparent inner layer) and are divided into multinucleate
segments (“cells”) by centripetally growing septa with a
remaining central pore. Sometimes the pores of ascomy-
cetous fungi are closed by a membrane formation called
a pore cap. The main component of the cell wall is chitin,
immersed in matrix formed by (1—3)-B/(1—6)B-glucan or
galactomannoproteins. Mitochondria have flat or (in yeast)
tubular cristae. Karyogamy and meiospore formation occur
endogenously in asci. There are many asexual mitosporic
taxa. Many ascomycetous fungi are reduced to yeast phase.
Example genus: Saccharomyces Meyen (Arch. Naturgesch.
4:100, 1838). 24 classes (see above).

XXV. Syssomonadea Zmitr., Perelygin et Zharikov phyl.
nov.

Heterotrophic amoeboflagellates with pleomorphic
life cycle. Swimming stage unikont, with smooth flagel-
lum that emerges from the middle-lateral point of the
cell, turns back, and directs backwards during swimming.
Mitochondrial cristae flat. Floating cells move downwards
to transform into amoeboflagellates by generating wide
lobopodia and thin short filopodia, and slowing the flagel-
lar beating. These cells can be transformed into the cyst
(zoosporangium), or give rise shapeless aggregates. Sole
genus: Syssomonas Tikhonenkov et al. (Current Biology. 27:
2043-2050, 2017).

New taxa in Corticata subdomain

Such important groups as plants, cryptists, haptists, rhi-
zarians and chromalveolates, are united in this subdomain.

The Cryptista supergroup unites flagellates character-
ized by oval cells of constant shape, obliquely cut at the
anterior end, with a pronounced ventral groove, equipped
at the anterior end in the region of the pharynx with two fla-
gella - long, bearing two rows of simple mastigonemes and
short, bearing one row of mastigonemes and two apical
filaments. Mitochondria having flat cristae. Plastids of auto-
trophic forms contain a nucleomorph, chlorophylls a and c,
as well as a number of additional pigments (phycoerythrin,
phycocyanins). There are primary colorless (Goniomonas)
and secondarily colorless (Chilomonas) cryptomonads. Kat-
ablepharids are heterotrophic flagellates, the cell body plan
of which comparable with that of cryptomonads, but dif-
fers in a more developed digestive apparatus, the nature of
the flagellar membrane, and tubular mitochondrial cristae.

The Archaeplastida (Plantae) are basically biflagellate
(the number of cilia varies from o to 16, sometimes cilia and
centrioles secondarily lost), predominantly autotrophic or-
ganisms, the plastids of which are the result of the primary
endosymbiosis with cyanobacteria. The root system in cili-
ate forms characterized by cruciform lying of microtubular
roots. The cilia either smooth or scaly. The chloroplasts
envelopes double membrane, photosynthetic pigments
are chlorophylls a and b, or in red algae, instead of chlo-
rophyll b, phycoerythrins/phycocyanins. Glaucophytes ac-
quired cyanelles primarily or secondarily, but in the last case
the primary endosymbiont has a cyanobacterial nature too.

Mitochondrial cristae are predominantly flat, although
some rhodophytes have vesicular cristae. Among the ar-
chaeplastids, all types of multicellular plant body organi-
zation are observed, including the “crown” one, vascular
plants.

The Haptista supergroup is charactirezed by microtu-
bule-based appendages (haptonema or axopodia) used for
feeding and complex mineralized (siliceous or calcareous)
scales in many species. Two major groups. Haptophytes:
autotrophic or heterotrophic flagellates have two (rarely
four) smooth or rough unequal flagella at their anterior
end. Between the flagella there is a filamentous structure —
the haptonema which serves to attach to the substrate,
move and capture food. In contrast to the ciliar axoneme,
a transverse section of the haptoneme shows a bundle of
6-8 microtubules surrounded by cisterns of endoplasmic
reticulum. Plastids containing chlorophylls a and c as well
as fucoxanthin, are covered with a membrane of the endo-
plasmic reticulum. Mitochondria with tubular cristae. Cells
naked or covered with organic scales (Prymnesium - fresh-
water unicellular algae), in some marine forms with large
calcareous scales of complex structure (Coccolithus — ma-
rine unicellular algae). The life cycle alternates between sta-
tionary and motile stages. The sexual process is not known.
Centrohelids: heterotrophic unicellular amoeboid organ-
isms with long radially arranged axopodia diverging from a
single center, the axoplast. The pellicle bearing trichocysts
and scale deposits of various shapes and compositions.
Mitochondria with flat cristae. Predominantly freshwater
planktonic forms. The sexual process is not known.

The Rhizaria supergroup unites mainly amoeboid het-
erotrophic (in some cases - Chlorarachnion - having an
autotrophic eukaryotic symbiont) organisms capable of
forming the rhizopodia - long, narrow and often branched
pseudopodia. Amoeboid cells can fuse to form plasmodia.
All rhizarians are aerobes with mitochondria having tubular
cristae. In some groups, at certain stages of the life cycle,
the flagellated cells with two unequal smooth anterior cilia
may form. The cytostome is absent. The cell can form lorica
orskeletal structures penetrating the cytoplasm. In parasitic
forms, the cytoskeleton undergoes reduction, and the plas-
modia of such forms resemble the vegetative body of some
fungi. The sexual process is expressed in many groups. Rhi-
zaria include many soil amoebae as well as radiolarians and
foraminifera living in the Ocean. Of the mycological objects
related to rhizarians the group of plasmodiophorids can be
mentioned.

The Alveolata supergroup is characterized by a corti-
cal alveolae, sometimes secondarily lost; with ciliary pit or
micropore; mitochondrial cristae tubular or ampulliform.
A characteristic feature of many alveolate groups is cell co-
vers in the form of a pellicle with cortical alveolae and sub-
pellicular microtubules, or with large cisterns surrounded
by a membrane. Single-celled, rarely colonial, mononucle-
ate or multinucleate organisms, bearing, at least at a certain
stage of the life cycle, two or many cilia. The nucleus of rep-
resentatives of dinoflagellates is poor in histones, in ciliates
the nuclear dualism is observed. Mitochondria with tubular
(very rarely flate or ampulliform) cristae, in anaerobic cili-
ates can be replaced by hydro-genosomes. Aquatic organ-
isms that inhabit the ocean and fresh waters; a number of
groups have adapted to the development of arthropods



and warm-blooded animals in the internal environment. En-
dosymbiotic dinoflagellates take part in the creation of reef
biogerms.

Many representatives of diverse Stramenopila super-
group have a characteristic “visiting card” - two flagella
that differ sharply from each other, and the motor one is
furnished with tripartite mastigonemes located in two
rows, while the backward flagellum remains smooth. Some-
times the tail cilium is reduced (hyphochytrids) or the cell
is provided with many cilia (opalinates). In proteromonads,
both flagella are smooth, and mastigonemes are located in
the back of the cell and called somatonemata. In the tran-
sition zone of the flagellum, there are structures called
single or double helix, which are another unique feature
of some groups. Dikinetide have four microtubular roots.
The rhizoplast (a cross-striated cord connecting dikinet-
ide with the nucleus or mitochondria) is often expressed.
The group is represented by a variety of types of organiza-
tion, i.e. monades, amoeboid, coccoid, mycelial, filamen-
tous, heterotrichal, lamellar or parenchymatous; frequent
colonial forms. The tissue organization of brown algae has
something in common with that of green and red algae -
convergence in this case is based on the patterns of trans-
formation of the multifilamentous thallus. The organiza-
tion of labyrinthulae is an ectoplasmic network with cells
capable of moving inside it — has no convergent analogues
in the living world. Autotrophic forms contain plastids sur-
rounded by a 4-membrane envelope, representing a deriva-
tive of the red algal endosymbiont (the fourth membrane is
an element of the endoplasmic reticulum that envelops the
plastid). The additional chlorophylls are c1 and c2, as well as
a-, 8-, e-carotenes. Opalinates and proteromonads do not
have any structures indicating a former autotrophic life and,
apparently, are primarily heterotrophic. Mitochondria with
tubular cristae. The sexual process is present or absent.

The following subdomain classiification is accepted
by us.

e e Kingdom Eocorticata™"

e ¢ e ¢ o e Phylum Hemimastigophora Foissner et al. (sole
class and order)

e e e 0 0 e=Phylum Provora Tikhonenkov et al. (sole class
and order)

e ¢ ¢ o ¢ o Phylum Meteora™" (sole class and order)

e e Kingdom Haptista Caval.-Sm. et al.

e ¢ o o o o Division Haptophyta Hibberd

e e e 000 e(lass Pavlovaphyceae Edvardsen et al. (sole
order)

e e e 0o eee(lass Prymnesiophyceae Hibberd (seven or-
ders)

e e o o o o Phylum Centroplasthelida Febvre-Chevalier et Fe-
bvre

e e 000000 e(lassPterocystida Caval.-Sm., von der Heyden
(three orders)

e e 000000 e(lass Panacanthocystida Shishkin et Zlatogur-
sky (two orders)

e e Kingdom Tsaralia®™"

e o o o o Superphylum Eochromista™™*

e e e 00 ePhylum Telonemia Shalchian-Tabrizi et al. (sole
class and order)

e o o o o Superphylum Rhizaria Caval.-Sm.

e e ¢ 0 0 e Phylum Gymnosphaerida Poche (sole class and
order)

e o ¢ o ¢ e Phylum Cercozoa Caval.-Sm.

e e 000000 e(lass Cercomonadida Poche (sole order)

e e o000 eClass Cryomonadida Caval.-Sm. (sole order)

e e 000000 e(lassGlissomonadida Howe et al. (sole order)
e e o000 eee(lassEbriacea Lemmermann (sole order)

e e e 00000 e(lassEuglyphida Copeland (sole order)

e 0000000 e(lass Helkesea Caval.-Sm. (sole order)

e e 00000 e(lass Pansomonadidae Vickerman et al. (sole
order)

¢ ¢ 000000 e(lassParacercomonadida Caval.-Sm. (sole order)
e e 0o eeee(lass Thaumatomastigidae Patterson, Zolfell
(sole order)

e e e 00000 o(lass Thecofilosea Caval.-Sm. (five orders)

e e e 00000 o(lass Tectofilosida Caval.-Sm. (sole order)

e e e 00000 o(lassVentricleftida Howe et al. (sole order)

e e e e eeee(lass Viridiraptoridae Hess, Melkonian (sole
order)

e ¢ ¢ o o ¢ Phylum Metromonadea Howe et al. (sole class and
order)

e ¢ o o o o Phylum Chlorarachnea Hibberd, Norris (sole class
and order)

¢ e ¢ o o e Phylum Granofilosea Howe et al. (sole class and
order)

e o ¢ o ¢ e Phylum Endomyxa Caval.-Sm.

e e 000000 o(lass Phytomyxea Engler et Prantl

e e 00000 eSubclassis Plasmodiophorida Cook (sole class
and order)

e e 00000 Subclassis Phagomyxida Caval.-Sm.

e e 000000 e(lassFiloretidae Caval.-Sm. (sole order)

e e 00000 0ee(lass Gromiida Reuss (sole order)

e e 000000 e(lass Vampyrellida Hess et al. (sole order)

e o o o o o Phylum Ascetosporea Caval.-Sm.

ee oo eeoee(lass Haplosporida Caullery et Mensil (sole
order)

e e 000000 e(lassParadiniidae Schiller (sole order)

e o ¢ o o o Phylum Retaria Caval.-Sm.

e e 000000 e(lass Acantharea Haeckel (sole order)

e ¢ 000000 eClass Foraminifera d’Orbigny (13 orders)

e e 000000 e(lass Polycystinea Ehrenberg (two orders)

e e 000000 e(lass Taxopodida Fol (sole order)

e ¢ ¢ o o o Phylum Aquavolonida Bass et Berney

e e 000000 e(lass Tremulida Howe et al. (sole order)

e ¢ o o o Superphylum Alveolata Caval.-Sm.

e e e 00 ePhylum Acavomonidia Tikhonenkov et al. (sole
class and order)

e e oo ePhylum Colponemidia Tikhonenkov et al. (sole
class and order)

e ¢ o o o o Phylum Apicomplexa Levine

e e 000000 e(lass Aconoidasida Mehlhorn et al. (two orders)
e e o000 eee(lass Blastogregarinea Chatton et Villeneuve
(sole order)

e e e 00000 e(Class Coccidia Leuckart (four orders)

e ¢ 000000 e(Class Gregarinasina Dufour (three orders)

e o ¢ o ¢ o Phylum Perkinsozoa Noren et Moestrup

e e 000000 e(lass Perkinsida Levine (sole order)

e e 000000 e(lass Phagodiniida Caval.-Sm. (sole order)
eeeeeeeee(Class Rastromonadida Caval.-Sm. et Chao
(sole order)

e ¢ ¢ o o o Division Dinophyta Jeffrey

e e e 00000 e(lass Blastodiniphyceae Fensome et al. (sole
order)

e e e eeee(lass Dinophyceae F. E. Fritsch (16 orders)
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e e e eeeeee(lass Noctilucophyceae Fensome et al. (sole
order)

e e 000000 e(lass Syndiniophyceae Loeblich (sole order)

e ¢ ¢ o o ¢ Phylum Colpodellida Caval.-Sm. (sole class and order)
e o ¢ o o o Phylum Ciliophora Doflein

e e e e eeee(lassColpodea Small et Lynn (four orders)
eeeeoeeeeClass Nassophorea Small et Lynn (three or-
ders)

eeeoeoeee(lass Oligohymenophorea de Puytorac et al.
(10 orders)

e e 000000 e(lassPhyllopharyngea de Puytorac et al. (nine
orders)

e e 000000 e(lass Plagiopylea Small et Lynn (sole order)

e e 000000 e(lassProstomatea Schewiakoff (two orders)
e e 00000 e(lass Spirotrichea Biitschli (10 orders)

e ¢ o o o Superphylum Heterokonta Caval.-Sm.

e o ¢ ¢ o ¢ Phylum Bicosoecea Caval.-Sm. (sole class and order)
e o ¢ o o o Phylum Developea Aleoshin et al. (sole class and
order)

e ¢ o o o o Phylum/Division
R. A. Andersen et Guiry

e e e 06000 e(lass Actinophryida Hartmann (sole order)

e e 000000 e(lassBacillariophyceae Hendey (38 orders)

e e 000000 e(lassBolidophyceae Guillou et al. (sole order)
e e 00000 e(lass Chrysophyceae Pascher (four orders)
eeeooeeee(lass Chrysoparadoxophyceae Whetherbee
(sole order)

e o 000000 e(lass Dictyochophyceae Silva (sole order)

e e o000 eee(lass Eustigmatophyceae Hibberd et Leedale
(two orders)

e e 000000 e(lass Mediophyceae Jouse et Proshkina-Lav-
renko in Medlin et Kaczmarska (sole order)

e e 000000 e(lass Olisthodiscophyceae Graf et Yoon (sole
order)

e e e 00000 e(lassPelagophyceae Andersen et al. (sole order)
e ¢ 000000 e(lass Phaeophyceae Hansgirg (13 orders)

e ¢ 000000 e(lass Phaeosacciophyceae Graf et al. (sole order)
e e 000000 e(lass Phaeothamniophyceae Bailey et al. (sole
order)

e ¢ 0 0 0000 e(lass Pinguiophyceae Kawachi et al. (sole order)
e e e 00000 e(lassRaphidophyceae Chadefaud (sole order)
e e 000000 e(lass Schizocladiophyceae Kawai et al. (sole
order)

e ¢ 000000 e(lass Synchromophyceae Horn et al. (sole order)
e e 000000 e(lass Xanthophyceae Fritsch (seven orders)

e ¢ o o o o Phylum/Division Hyphochytriomycota Whittaker
(sole class and order)

e ¢ ¢ o o o Phylum/Division Peronosporomycota Dick

e ¢ 000000 e(Class Peronosporomycetes Dick (three orders)
e e e 00000 e(lass Saprolegniomycetes Hawksworth (sev-
en orders)

e ¢ ¢ o o ¢ Phylum Pirsonionea Caval.-Sm. (sole class and order)
e o ¢ o o o Phylum Sagenista Caval.-Sm.

e e o000 e(lass Eogyrea Caval.-Sm. et Scoble (sole order)
e e o000 o(lassLabyrinthuleaL.S. Olive (two orders)

e ¢ o o o o Phylum Opalinata Wenyon

e e 000000 e(lass Proteromondded Grasse (sole order)

e e 000000 e(Class Opalinatea Wenyon (two orders)

e o ¢ ¢ ¢ ¢ Phylum Placidozoa Caval.-Sm. (sole class and order)
e ¢ o o o o Phylum Platysulcea Caval.-Sm. (sole class and order)
e e Kingdom Plantae Haeckel

e o o o o Superphylum Cryptista Adl et al.

Heterokontophyta Moestrup,

e ¢ o o o o Division Cryptophyta Silva

e e e e oeee(lass Palpitomonadophyceae Su Liu et Bing
Liu (sole order)

e e 00000 e(lass Katablepharidophyceae N. Okamoto et
I. Inouye (sole order)

e 00000 ee(lassCryptomonadophyceae Pascher ex Schoe-
nichem (three orders)

e o ¢ 00000 0(lass Microheliellida®™* (sole order)

e ¢ o o o Superphylum Glaucophyta Adl et al.

e ¢ o o o o Division Glaucocystophyta L. Kies et B. P. Kremer
(sole class and order)

e ¢ ¢ o o Superdivision Rhodophyta Karpov

e e e o o o Division Rhodelphidiophyta Gavryluk et al. (sole
class and order)

e o ¢ o o ¢ Division Cyanidiophyta Bold et Wynne (sole class
and order)

e o ¢ ¢ o o Djvision Proteorhodophyta™

e e o000 e(lass Compsopogonophyceae G. W. Saunders
et Hommersand (three orders)

e o o o o o ¢ ¢ ¢ Class Porphyridiophyceae M. Shameel (sole order)
e ¢ o 00000 e(lass Rhodellophyceae Caval.-Sm. (sole order)
e 0000000 e(lassStylonematophyceae H. S. Yoon, K. M. Miil-
ler, R. G. Sheath, F. D. Ott et D. Bhattacharya (two orders)

e ¢ ¢ o o o Division Eurhodophyta®*"

e o e 00000 e(lass Bangiophyceae Wettstein (two orders)
e e 000000 e(lassFlorideophyceae Cronquist (21 orders)

e ¢ o o o Syperdivision Chloroplastida Adl et al.

e ¢ o o o ¢ Division Prasinodermophyta Li et al.

e ¢ ¢ 00000 e(lass Prasinodermophyceae Li et al. (sole order)
e e e 00000 eClass Palmophyllophyceae Leliaert et al. (two
orders)

e ¢ ¢ o o o Division Chlorophyta Pascher

e e e 000 eSubdivision Chlorodendrophytina" (sole class
and order)

e e e 00 eSybdivision Pedinophytina®" (sole class with
three orders)

e ¢ e o o 0 o Subdivision Chloropicophytina®*' (sole class and
order)

e ¢ ¢ o o o o Subdivision Picocystophytina®*"'

e ¢ 0 00000 e lass Pyramimonadophyceae Moestrup et Daug-
bjerg (two orders)

eeeeeoeeee(lass Mamiellophyceae Marin, Melkonian
(three orders)

eee oo oeee(lass Nephroselmidophyceae T. Nakayama,
S. Suda, M. Kawachi et I. Inouye (sole order)

e e 0000 e(lass Pycnococcophyceae®™ ! (sole order)

e ¢ o o o o Division Streptophyta Bremer

e e 0000 eSubdivision Chlorokybophytina Bremer (sole
class and order)

e e ¢ 0 00 eSubdivision Mesostigmatophytina Hoppe (sole
class and order)

e e ¢ 0 0 o o Subdivision Klebsormidiophytina Tedersoo (sole
class and order)

e o ¢ 0 o o o Subdivision Zygophytina Jeffrey (sole class with
five orders)

e e o000 eSubdivision Coleochaetophytina Bremer (sole
class with two orders)

e e e 000 eSubdivision Charophytina Bremer et Wanntorp
(sole class and order)

e o o o 0 o o Subdivision Embryophytina Bremer et Wanntorp
(=15 classes)



The following new taxa we formally describe here.

XXVI. Eocorticata Zmitr., Perelygin et Zharikov regn. nov.

[Etymology: the most ancient of the corticates, the Ca-
valier-Smith’s group name referring to the more strength-
ened in comparison to discobean and amorpheans cell
outer layer].

Heterotrophic flagellates of diverse morphology, most-
ly predators, bearing extrusomes, glycocalix and other sub-
cortical structures. The cells flattened, vary from ovoid to
spindle-shaped or star-like, in hemimastigophoreans with
two rows of flagella of varying length, without mastigo-
nemes. Meteoran cells glide over substrates along a long
axis of anterior and posterior projections, and have a pair
of lateral arms supported by microtubules originating from
a cluster of subnuclear MTOCs. The axoneme is without
paraxial structures and has a normal set of microtubules.
The nucleus single, vesicular, as a rule with prominent
nucleolus. Mitochondria having tubular or vesicular cris-
tae. Example genera: Hemimastix W. Foissner, Blatterer,
I. Foissner, Spironematella P. C. Silva, Meteora Hausmann
et al., Ancoracysta Janouskovec. Presumably monophyletic
group diverged befire the haptists, chromalveolates and
plants. Other predators and environmental sequences of
marine sludges can probably be settled here. The studied
mitochondrial genome of some representatives turned out
to be gene-rich, alike another ancient group, Jakobea, how-
ever, the processes of mitochondrial gene elimination could
occur in different groups at different rates and is not a rela-
tionships marker.

XXVII. Meteora Zmitr., Perelygin et Zharikov phyl. nov.

[Etymology: referring to the genus Meteora Hausmann
etal.]

Heterotrophic bacteriovorous nanoflagellates. Cells
glide over substrates along a long axis of anterior and pos-
terior projections, and have a pair of lateral arms that swing
back and forth. Anterior-posterior cell projections are sup-
ported by microtubules originating from a cluster of sub-
nuclear MTOCs. The arms are supported by microtubules,
and neither have a flagellar axoneme-like structure. Genus
example: Meteora Hausmann, Weitere, Wolf et Arndt (Eur.
J. Protistol. 38: 171-177, 2002).

XXVIII. Tsaralia Zmitr., Perelygin et Zharikov regn. nov.

[Etymology: abbreviation adapting the TSAR-clade
(Telonema, Stramenopila, Alveolata, Rhizaria) to latinized
record form].

Diverse group characterized by mitochondria with tu-
bular or vesicular cristae and streghtened cortical cell layer.
Heterotrophic or containing plastids of eukaryotic origin.
Basically bikont (with four microtubular kinetosomal roots),
secondarily unikont, multiciliate or devoid of flagellum. Stra-
menopiles typically with heterokont ciliation — anterior flagel-
lum with tripartite mastigonemes in two opposite rows and a
posterior usually smooth cilium; alveolates inforced by corti-
cal alveolae (sometimes secondarily lost), with ciliary pit or
micropore; rhizarians form pseudopodia varying as simple,
branching, or anastomosing patterns, often supported by mi-
crotubules, kinetocyst and other types of extrusomes along
axopodia. Free-swimming, loricate, multicellular (heterokont
algae, pseudofungi), plasmodial, colonial forms.

XXIX. Eochromista Zmitr., Perelygin et Zharikov super-
phyl. nov.

[Etymology: referring to ancient chromalveolates].

Heterotrophic flagellates. Biflagellated cells with a pro-
boscis-like structure located at the ciliary pole and a com-
plex cytoskeleton composed of layers of microtubules and
microfilaments; tripartite tubular hairs on the long cilium.
Mitochondria with tubular cristae. Peripheral vacuoles lo-
cated just beneath the cell membrane. Genus example:
Telonema Griessmann, may consist of several genera. This
grouping was created mainly to accommodate the Telone-
mia, i.e. basal chromalveolates. But it is possible to replen-
ish this grouping with other protists of marine slugs as well
as some environmental sequences.

XXX. Microheliellida Zmitr., Perelygin et Zharikov cl. nov.

Marine microheliozoans. Heterotrophic protists hav-
ing radiate axopodia with tiny granules and centrosome.
Axopodia supported by microtubules. There are tiny hap-
tosome-like extrusomes. Flagellated stages absent. The
nucleus situated aside from the cell centre. Filogranular
network interconnects mitochondrion, ER, and plasma
membrane. The microbody is attached to the nucleus and
mitochondrion, which has vermicular tubular cristae and
comparable gene-rich genome. Sole genus: Microheliella
Caval.-Sm. et Chao (Protist 163: 574-601, 2012). Phylogeneti-
cally, this taxon belongs to the so-called pancryptista clade
at the level of divergence of main Cryptista lineages, there-
fore it deserves to be raised at least to the class level.

XXXI. Proteorhodophyta Zmitr., Perelygin et Zharikov
div. nov.

Division uniting red algae with intron-rich plastid genome
and gene-rich mitochondrial genome - as a rule non-ther-
mophilic unicellular (Porphyridiophyceae, Rhodellophyceae),
filamentous (Stylonematophyceae) and pseudoparenchy-
matous (Compsogonophyceae) forms. Basic cell structure
characteristic for the whole Rhodophyta superdivision (cells
without flagella and centrioles, chloroplasts without external
endoplasmic reticulum or unstacked thylakoids, and use phy-
cobiliproteins as accessory pigments). Some drift in the rank
structure of Rhodophyta is associated with the discovery of
flagellate predators-rhododelphids as well as with rather iso-
lated position of the theromphilous and acidophilous genus
Cyanidium. Comparative genomic studies have also shown
that the plastid genome of the florideae turned out to be
more compact and rationalized in comparison with that of
the “basal red algae”, i.e. Proteorhodophyta.

XXXII. Eurhodophyta Zmitr., Perelygin et Zharikov div.
nov.

Division uniting red algae with small plastid and mi-
tochondrial genome and filamentous, pseudoparenchy-
matous, or parenchymatous structure (Bangiophyceae,
Florideophyceae). Pit-connections present in filamentous
and pseudoparechymatous forms. Basic cell structure char-
acteristic for the whole Rhodophyta superdivision (cells
without flagella and centrioles, chloroplasts without exter-
nal endoplasmic reticulum or unstacked thylakoids, and use
phycobiliproteins as accessory pigments).

XXXIII.  Chlorodendrophytina
Zharikov subdiv. nov.

Marine of freshwater green-colored (chlorophylls a and b)
flagellates, but some species form a dendroid colony in

Zmitr., Perelygin et
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which the cells are connected by stalk (remainder of moth-
er cell theca). Cell body is covered by a thin “theca”, which
is derived from Golgi cysterns. Such a theca consists of
many small “prasinophycean” scales fused together. Cells
as a rule laterally compressed, but the cell architecture is
basically radially symmetrical. Four homodynamic equal
flagella emerge from anterior pit of the cell. The flagella
are covered with hair scales and two layers of small scales.
Mitochondria with flat cristae. There is a single chloroplast
adjacent large eyespot and the pyrenoid invaginated by
microtubules. Cytokinesis is mediated by the phycoplast.
Example genus: Tetraselmis F. Stein (Organism. Infusion-
sthiere 3: t. 16, f. 1-3, 1878). Sole class and order.

XXXIV. Pedinophytina Zmitr., Perelygin et Zharikov sub-
div. nov.

Marine of freshwater green-colored (chlorophylls a
and b) free-living of endosymbiotic flagellates. Cell uni-
flagellate with rest second basal body which, during cell
division, grows into a new flagellum and the cell forms
two new basal bodies. The flagellum inserts laterally and
lacks scales. Thin hairs have been described on some taxa.
The basal bodies are inserted at opposite polarity to each
other, shifted in a counterclockwise direction (resem-
bling those of Ulvophyceae) but not overlapping. There is
a single parietal chloroplast with a pyrenoid more or less
directly opposite the flagellar insertion and an eyespot on
the pyrenoid-containing part of the chloroplast. Starch is
stored in the chloroplast. A contractile vacuole is present
in the front end of freshwater species. The cells are uni-
nuclear. Ejectosomes absent. Mitosis is closed throughout,
without polar gaps, i.e. mitotic spindle is entirely internal.
Cytokinesis takes place without a phragmoplast or phyco-
plast. Cell division is by longitudinal fission. Sexual repro-
duction is unknown. Genus example: Pedinomonas Korshi-
kov (Arch. Soc. Russe Prot., 2, 1923). Sole class with three
orders.

XXXV. Chloropicophytina Zmitr., Perelygin et Zharikov
subdiv. nov.

Small (1.5-4 pm diam.) coccoid marine green (chloro-
phylls a and b, accessory pigments are neoxanthin, violax-
anthin, antheraxanthin, zeaxanthin, lutein, loroxanthin,
astaxanthin, B, B-carotene, B, e-carotene) algae. One nu-
cleus, one mitochondrion, one chloroplast surrounded by
two membranes, containing starch grain. Pyrenoid absent.
Flagella absent. Coccoid cells with layered cell wall. Sexual
reproduction unknown. Genus example: Chloropicon Lopes
dos Santos and Eikrem (Sci. Rep. 7: 14019, 2017). Sole class
and order.

XXXVI. Picocystophytina Zmitr., Perelygin et Zharikov
subdiv. nov.

Small (2-3 pm diam.) coccoid halophylic green (chloro-
phylls a and b, accessory pigments neoxanthin, violaxan-
thin, alloxanthin, monadoxanthin, diatoxanthin, lutein and
zeaxanthin) algae, globose towards a trilobed shape under
conditions of nutrient depletion. The ultrastructure is typi-
cal for green algae. The major component of the cell wall is
polyarabinose. Genus example: Picocystis P. A. Lewin (Phy-
cologia, 39: 560-565, 2000). Sole class and order.

XXXVII. Pycnococcophyceae Zmitr., Perelygin et Zharikov
cl. nov.

Small (1.5-4.0 um diam.) marine coccoid or biflagellate
green (chlorophylls a and b, accessory pigments Mg 2,4-divi-
nylphaeoporphyrin a, monomethyl ester and prasinoxan-
thin) algae having a resistant cell wall lacking sporopollenin.
The pyrenoid has a cytoplasmic channel, which is unique
among related taxa. Genus example: Pycnococcus Guillard
et al. (J. Phycol. 27: 39-47, 1991). Sole class and order.

A multiple transition to coccoid nanoplanktonic life is
obvious in various chloroplastid lineages, and an addition-
al description of chloroplastid higher taxa of seems to be
quite reasonable. During expansion of environmental mo-
lecular studies realm these taxa would be replenished with
both new morphospecies and environmental sequences.

CONCLUSION

Here we have formalized some decisions in the field
of the rank structure of the eukaryote system, which have
been overdue in recent years. Being formally described,
these taxa will willy-nilly be used in compilation classifiers
until new data make adjustments to the structure, includ-
ing the rank structure, of the current system. We do not
expect rapid acceptance of our fungal taxa, because the
current trend in the systematics of fungal organisms is fur-
ther splitting of higher rank taxa and description of more
and more new divisions. However, with the development
of formalized approaches to the taxonomic interpreta-
tion of phylogenetic and phylogenomic information and
in connection with the progress towards developments
in PhyloCode, the problem of coordination the rank struc-
ture of metazoan and fungal systems with that of the
general protists system may be solved in the way we have
outlined.

The upper limit of rank increasing of protistan taxa was
set by recent changes in the prokaryote system, in particu-
lar, by uniting of Eukarya and Asgardarchaeota into one
huge domain. It is obvious that new subdomains, if we keep
inflating the rank of eukaryotic supergroups beyond the
current one, will become more and more crowded within
one domain and then, purely technically, anyone will have
to restore order in those areas of the system where the
taxon ranks were stubbornly not lowered due to institu-
tional ambitions, the number of divisions was multiplied,
and the nomenclatural community remained tolerant to
such inflations for decades. In terms of algal and amoe-
boid systems, we are more optimistic and are confident
that many of our innovations will become commonplace
in the near future. For example, such class as Palpitomo-
nadophyceae, which we did not describe in 2022, is now
formally described and used by botanists in the People’s
Republic of China.

The main trends of further improvement of the rank
structure of the eukaryote tree we see in 1) some multiplica-
tion of the supregroups described for the few taxa now lo-
cated among the amoebozoans and TSAR, as well as many
environmental sequences; 2) further rationalization of the
Fungi and Metazoa system using intercalary taxonomic cat-
egories (including additional and not prescribed in both
nomenclatural codes), and 3) further automatization of the
ranking procedure and solving the problem of rank estima-
ting for distant “orphan” taxa.
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BMOJIOMMYECKUE HAYKU

HayuHag ctaTbs
YOK 576.1 + 58.001

CucremMa 3yKapmoT B TpeTbeM OOHOBNEHUU
uHTepdeica «Cyneprpynnbl 3yKapuoT:
TaKCOHOMMUYECKUN/OMNOTEXHONTOMrMYEeCKUM
uHTEepdeinc»: popManbHbie npoueaypbl
U3MEHEeHMUS paHra TakKCOHOB

W. B. 3mutposuy?, B. B. Mepenbirny?, M. B. XKapukos?

BoTaHUYeCcKnii MHCTUTYT UM. B. J1. KomapoBa Poccuiickoin akapemum Hayk, CaHkT-MeTepbypr, Poccus
2CaHkT-MeTepbyprckmii rocynapCcTBEHHbIN XMMUKO-dapMaLEeBTUYECKNI YHUBEPCUTET MUHUCTEPCTBA
30paBooxpaHeHust Poccuinckon Mepepaunn, CaHkt-MNMeTepbypr, Poccus
ABTOp, OTBETCTBEHHbIV 33 Nepenucky: MBaH BuktopoBuy 3MUTPOBMY, iv_zmitrovich@mail.ru

AHHOTALMA. NMpobnema cornacoBaHMs paHroB BbICLLUMX TAKCOHOB 3YKAapuOT Bblsia cneunanbHO paccMo-
TpeHa HamMu B MoHorpaduu “Nomenclature and rank correlation of higher taxa of eukaryotes”, roe, oa-
HaKo, 6bl10 onNyLWeHO 60MbWNHCTBO (OpPMasibHbIX ONUCAHUI NpefnaraemMbiX TaKCOHOB B HOBOM paHre.
Llenbto paHHOM cTaTbu aBNsgeTca popMasibHOe OnMcaHue psna TakKCOHOB, YCTAHOB/IEHHbIX HAaMM B 3TOM
MOHOrpadum n nocnenyrwmMx obHoBNeHUAX MHTepdenca: Eocorticata regn. nov., Tsaralia regn. nov.,
Apusomonadeaintraregn.nov., Breviateaintraregn.nov.,Eochromistasuperphyl.nov.,Zoosporia superphyl.
nov., Eurhodophyta div. nov., Proteorhodophyta div. nov., Anaeramoebea phyl. et cl. nov, Calkinsea phyL.
nov., Meteora phyl. nov., Syssomonadea phyl. nov., Chlorodendrophytina subdiv. nov., Chloropicophytina
subdiv. nov., Dikaryomycotina subdiv. nov., Pedinophytina subdiv. nov., Picocystophytina subdiv. nov.,
Sanchytriomycotina subdiv. nov., Agaricomycia supercl. nov, Calcarisporiellomycia supercl.nov.,
Ceratiomyxomycia supercl. nov., Chytridiomycia supercl. nov.,, Entomophthoromycia supercl. nov.,
Entorrhizomycia supercl. nov., Kickxellomycia supercl. nov., Mortierellomycia supercl. nov., Mucoromycia
supercl. nov., Myxogasteromycia supercl. nov, Monoblepharomycia supercl. nov., Neocallimastigomycia
supercl.nov.,Saccharomyciasupercl.nov.,Acytosteliomycetescl.nov.,Liceomycetescl.nov.,Microheliellida
cl. nov,, Paratrimastigidea cl. nov., Protosporangiomycetes cl. nov., Pycnococcophyceae cl. nov. OCHOB-
Hble HanNpaB/ieHUs OafibHeNMLero CoOBepLeHCTBOBAHMS PAaHIOBOM CTPYKTYpPbl AepeBa 3YKapuoT Mbl BUAUM
B 1) He3HauyuTeNbHOM YBEJIMYEHUWU 4YMCNa Cyneprpynmn, OMUCAHHbIX AN pedkUX U HOBbIX TaKCOHOB
Amoebozoa v TSAR, a TakXe HenaeHTUOULMUPOBAHHbIX HYK/TEOTUAHbIX NOCNeA0BaTEeIbHOCTEN; 2) KOMMaK-
TM3aumm cuctemol Fungi n Metazoa ¢ 6onee LWIMPOKUM UCMNOSIb3OBAHMEM BCTABOYHbIX TAKCOHOMMUYECKNX
KaTteropun u 3) ganbHewnwern aBTOMaTtM3auMn npoueaypbl paHXUpPOBaAHUS TaKCOHOB U HOBbIX pelueHui
npo6aeMbl OLLEHKM paHra «op@aHHbIX TAKCOHOB».
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1, B. B.Mepenbirnu®-2, M. B. XKapukos? 2, A. 0. CMUpHOB?

AHHOTALMUA. Ouepk nocesweH npodeccopy, LOKTOPY MeaULUMHCKUX HayK Jasuay Abenesundy (AnekcaH-
LpoBuYy) 3unbbepy, KOTOPbIA BHEC 3HAYUTENbHbIA BKNa4 B pasBuUTMe 06pa3oBaTeNbHOM AeSATeNbHOCTU
B JIeHVHrpaackoM XmMmnko-dapmMaueBTUYeCKOM UHCTUTYTe. OCHOBOM UCCNeAO0BaHUS NOCNYXUAU AO0CTYn-
Hble HaM apXMBHble, B TOM YuC/ie CEMENHble, MaTepuasnbl, KOTOpble MNO3BOUAN FNY6Xe NOHATb ero MHOror-
paHHY NpodecCnoHanbHy0 AesTenbHOCTb. B xone aHanmsa [OKYMEHTanbHbIX MCTOYHUKOB M ONy6anKO-
BaHHbIX paboT [. A. 3unbbepa NpocnexXmBaeTCs He TONIbKO ero opraH1M3aTopckas AesaTeNbHOCTb, HO TakXe
€ro HOBaTOPCKME Hay4yHble nMoaxoAabl B 061acTu rurMeHsl Tpyaa. Ero ponb B noArotoBke crneuvanmcros:
WHXEHEepoB, XMMUKOB 1 TEXHOJIOrOB, CNOCO6GHbIX yCnewHo paboTaTb B XMMUKO-hapMaLeBTUYECKON Npo-
MbILWIEHHOCTU TPYAHO nepeoueHUTb. Ovepk npeacraBnseT cobom KpaTKoe UCTOpPUKOo-buorpaduyveckoe
nccnenoBaHUe, KOTOpoe BoCco3aaeT 06pas BUAHOMO y4EHOro 1 6necTsWwero opraHmMsaTtopa Hayku. KpaTko
onucaHa OesaTeNbHOCTb YYEeHOro BO 2-M JIEHUHrpaACKoOM MeOULMHCKOM UMHCTUTYTE U B JIeHUHrpaackoMm
MHCTUTYTE TMIMeHbl Tpyaa U NnpodeccnmoHalbHbiX 3a6oneBaHnin. OcBeLleHbl He TONTIbKO NpodeccuoHanbHble
poctmxeHnsa Oasmpa 3unbbepa, HO U €ro IMYHble KavyecTBa, Takme KakK peLlmTenbHOCTb, HACTOMYMBOCTb
W NpenaHHoCTb Aeny, KoTopble cnoco6CTBOBanu ero ycnexy. Pabotbl 1 noen 3unbbepa NnpoaosKatoT OKa-
3blBaTb B/IMSHUE HA COBPEMEHHbIE NOAX0Abl B 061aCTV TMIMEHUYECKOro BOCNUTAaHMSA papMaLeBTUYECKUX
pabOTHMKOB.

KJTKOYEBDBIE CJI0OBA: [1. A. 3unbbep; ceMbs 3unbbep; oxpaHa Tpyaa; rmrmeHa Tpyaa; JIeHMHrpagCckum XMMmnKo-
dapMaLeBTUYECKUA UHCTUTYT; 2-U JIEHUHrpaaCKUM MEeAUUMHCKUIA UHCTUTYT; JIEHUHrpaaCcKuUm WHCTUTYT
rmMrmeHbl Tpyaa u npodeccuoHanbHbIX 3aboneBaHunin; GapMaLeBTUyeckoe obpasoBaHue



BBELEHUE

[Aasug Abenesuy (AnekcaHaposuy) 3ubbep 6bia BTO-
PbIM CbIHOM B CEMbe MYy3blKaHTOB: ero oTew, 6bl/1 BOEHHbIM
Karne/ibMeicTepom, a MaTb — NPeno/AaBaTe/IbHULEN My3bIKM.
Bce 6patba 3u1bbep f06MMCh 3aMEeTHbIX YCrexoB B CBOMX
obnactax. Crapwmit 6pat, /leB AnekcaHapoBuy 3unbbep —
3HAaMeHUTbIN y4eHblit Bupycosor, akagemuk AMH CCCP,
BHECLUMIA OFPOMHDBIN BK/aJ, B U3y4eHUe MPUHMH OHKO/IOMU-
Yyeckux 3abosnesaHui. [pyroi 6paT, AsekcaHap, cTan us-
BECTHbIM KOMIMO3UTOPOM, MUCaBLUWIA MO/, MCeBAOHUMOM
A. PyubeB. OH fB/A€TCA aBTOPOM 6 onep, MHOrMX neceH
M POMaHCOB. M HakoHel, m/adwmii 6paT — 3TO M3BECTHbIN
nucaTte/ib BeHmamuH AzekcaHapoBuY KaBepuH, aBTOp KHUM
«/lBa KanurtaHa», «OTKpbITasd KHWUra», «3nuaor» u ap. (puc. 1).

Poaunswmnch B r. [lckose, flasng B 1915 rogy 3aBepLuUmn/
obyyeHne B MCKOBCKOW MMMHasMKM M MOCTYNWUA Ha MeAu-
LMHCKMIA daKy/ibTeT MOCKOBCKOro YHMBEpCUTeTa KOTOPbIN
OKOHYM/ B 1922 roAy, NoAy4vB 3BaHMe Bpada M MpaBoO 3a-
HMMaTbCA BpadyebHOM npaKkTUKoM. Mosogoit Bpad Bbibpan
CBOe¥i MO CreLnasbHOCTbI0 BPay-TMrMEHUCT U OCTaBUA 3a-
METHbI C/lef, B UCTOPUM OTEYECTBEHHOW rUrueHbl Tpyga
1 papmaLeBTMHeckoro obpasosaHuA..

Ero nyTb B MeauMLmMHe Bbl1 TECHO CBA3aH C pa3BUTUEM CU-
cTembl oxpaHbl Tpyga B CCCP. B nepuog, ¢ 1922 no 1925 rog,
3nnbbep paboTas BpaioMm /18 CaHUTapHbIX 06C/1e40BaHUI
B HapoaHOM KomuccapuaTe TpyAa, akTUBHO Y4acTBYA B CO-
3/l@aHMM OCHOBOMO/IAraloWMX AOKYMEHTOB 3TOWM BaKHOM
chepbl geaTenbHoCcTH. Mo MHEHUIO 0AHOrO U3 PyKOBOAMUTE-
new pasgena «OxpaHa Tpyga» Hosoro CoBeTckoro Kogekca
3aKOHOB O Tpyge A. A. /leTaBeTa, [laBnga AnexkcaHgposuya
10 npasy c/1eAyeT CYMTaTb OAHUM U3 pa3paboTYMKOB cUCTe-
Mbl OpraHumsaumm oxpanbl Tpyaa B CCCP.

Kpome Toro, pabotaa B Hapkomate Tpygaa [asug Anek-
CaHAPOBMY Ae/aeT U MepBble WarM B HayyHoM pabore.
YKe B 1924 rogy B XypHasze «[urneHa Tpyga» nyb/mkyerca
ero nepBas Hay4Haa paboTa «Yc/10BuA Tpysa Ha BoHAoX-
CKOM XMMMYECKOM 3aBoge». XOTA 3Ta paboTa bbina Hamnu-
caHa Ha OCHOBaHMW NMPOBeAEHHOrO CaHWTapHoro obc/ies0-
BaHWA, OHAa yXe Cogep)Kasa HeKOTOPbIi HayyHbI aHa/n3
COCTOAHMA OXPaHbl TPYAa Ha 3TOM NPeAnpPUATUM U KOHKPET-
Hble peKOMeHAaLuu Mo yCTPaHeHUIO HapyLUeHWit npasuA
TeXHWKKM 6e30mnacHoCTU.

Puc. 1. BpaTba 3u1b6ep ¢ maTepbio XaHoi MMplueBHoM
(cneBa HanpaBo: BeHnamuH, flaBug, AneKkcaHap, /1eB)
Fig. 1. The Zilber brothers with their mother Hana Girshev-
na (from left to right: Benjamin, David, Alexander, Lev)

B 1925 roay npo¢. H. A. Burgopuuk, co3gasasLumii B /le-
HUHrpage HOBbI MHCTUTYT MO U3y4eHWUo npopeccroHasb-
HbIX 60/1€3Hel, Npea/saraeT aBuay nepeexatb B /IeHUHIpag,
W nepeinTu Ha paboTy B 3TOT UHCTUTYT, rae oH npopaboTan
401949 roga. 3 mapTta 1925 roga /asnia Ha3HavaloT Ha 4,0/1-
YKHOCTb CAHUTAPHOrO MHCMEKTOPA, a YKe B CeHTADOpe noBbl-
LIAOT B 4O/IKHOCTU A0 3aBeAyHoLLLero CaHUTapHbIM KabuHe-
TOM, KOTOPYIO OH 3aHKMan 40 1928 roaa (puc. 2).

AKTUMBHOCTb, OpraH13aLMOHHble KayecTBa 1 npodeccuno-
Hanunsm /. A. 3u1bbep nosnyyanu 3ac/yKeHHY OLeHKY py-
KOBO/CTBA MHCTUTYTA, YTO OTPaXKa/Zi0Cb B €ro NpOABUXKEHUN
no cnyxbe. B nekabpe 1932 roga ero Ha3Ha4yaloT 3aBeAyo-
LLIMM CEKTOPOM CaHIUrueHsbl, a B Aekabpe 1934 — 3aBeayto-
MM nabopartopueit OCcBeLLeHNA. DTU Ke KavyecTBa oTpasxe-
Hbl M B XapaKTepuUCTHKe, AaHHOM [aBuay AneKkcaHapoBudy
B 1935 rogy pykosogctsom (puc. 3).

B TOM e 1925 rogy OH nepeBOAMTCA BO 2-M /I@HWH-
rPaACKuil MEAULIMHCKMIA MHCTUTYT (HbiHe ®TBOY BO C3rMy
uM. U. . MeunnkoBa Munsgpasa Poccum) rae npopabota-
eT 16 /1eT, NpoiAA NyTb OT aCCUCTEHTA A0 Npodeccopa Kade-
Apbl ruruets! Tpyaa (puc. 4).

Ero HayyHble ucc/ieg0BaHUA Oblin MOCBALLEHbI BOMPO-
CaMm NMpOoMBbILL/IEHHOTO ocBeLeHus [1]. 418 Toro, YTo6bl 6biTh
MO/IHOCTBbIO B Kypce HOBOrO Hampas/ieHuA OH Npoc/ayLuan
CTyAEHYeCKMI KypC U3NKO-MaTeMaTU4ECKOro dpaKyibTeTa.

22 MIOHA 1936 roga noc/e ycnewHow 3awutbl . A. 3uib-
6epy 6bl1a NpUCYKAEHA yH4eHadA CTerneHb AOKTOpa MeAULMH-
CKMX Hayk npu CoseTe 2-r0 /lIeHnHrpagckoro MeauumHcKo-
ro MHctuTyTa Ha Temy: «O BAUAHUKM BO/bLUIMX APKOCTEN Ha
rnas» (puc. 5).

Ero ucciegoBaHuA O B/MAHUMM BbICOKMX APKOCTEN Ha
r71a3a 1 34,0poBbe Ye/i0BeKa NpuBe/ M K paspaboTke HOBbIX
CTaHAAPTOB CBETO3ALUMTHLIX OYKOB, @ BHEAPEHWe /oMU-
HeCL,eHTHOro ocBellleHus, npoasuHyToe /. A. 3unbbepom,
3HAUUTE/IbHO YAYYLIMAO YC/I0BUA TPyAa Ha MHOrMX npeg-
npuaTuaAx [2].

28 peBpasA 1939 roga oH 6bi/1 yTBEPKAEH B 3BaHWUM NPO-
deccopa no cneumanbHOCTH «furneHa Tpyga» npu /1eHuH-
rPagCcKOM MHCTUTYTE FUrKeHbl TpyAa 1 NpodpeCcCMOHaIbHbIX
3a6o/1eBaHuit (puc. 6).

B 3Tom e roay fasua AnekcaHapoBuY B COaBTOPCTBE
¢ coTpyaHukamm 2ro /IMU C. B. Mouceesbim, A. C. Fpuboe-

um«uf&luévm:l}ﬁsowmuu;ux ;"i"
nmuo-ysocm p-mn-! 0epx

Puc. 2. /lnuHas Kaprtouka /. A. 3unbbep B MHcm‘ryTe no
M3y4yeHuIo NpodeccuoHa/bHbIX 60/1e3Hel
Fig. 2. Personal card of D.A. Zilber at the Institute for the
Study of Occupational Diseases
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Puc. 5. Bbinucka U3 npotokosa N2 20/71
oT 5 madA 1938 roaa
Fig. 5. Extract from Protocol No. 20/71
of May 5, 1938

AOBbIM U APYrMMM HaunHaeT paboTy Hag nepsbim B CCCP
«Y4ebHMKOM obLLel rurMeHbl», KOTOPbIM Obl1 3aKOHYeH
M MOAMUCAH B MneyaTb B geKkabpe 1941 roga B 6/10KagHOM
/leHnHrpage, HO 6bl/1 U34aH TO/ILKO B 1947 rogy.

Besmkaa OTeyecTBeHHasA BOMHA npepBasa ero paboty
B /leHuHrpage. M xota B nepsble mecAupbl [asng Anekcax-
APOBUY elLe MbITa/ICA 3aHUMATbCA OpraHu3auueit yuebHoro
npoueccaHakadespe, peamm BOMHbI 3aCTaBWU/IM €r0 CMEHUTb
npodunb. MHCTUTYT 3BaKyMpoBa/au, Ho, XoTa /. A. 3unbbep
MMeA NnpaBo Ha OPOHIO, ero He OTMYCTU/IU, KaK UMetoLLero
MpaKkTUYECKOe 3HaHWEe Bpaya B BOEHHbIX YC/10BUAX (B roAbl
Ipa)KAaHCKOM BOMHbI 3aypAg-Bpay Aasug 3unsbep cryxua
Crapwmm Bpayom 138-ro no/ka 170-1 AnMBU3UM 16-I1 apMum
B 4,€MCTBYIOLLMX BOMCKAX).

Hu yomem:o uanuoax ""'!553:3:5':’"'""’
s noboR Ananebsn
L

B mmauml

Puc. 4. Ot3biB npo¢eccopy 4. A. 3unbbepy ot npodecco-

pa b. b. KoitpaHckoro

Fig. 4. A review to Professor D.A. Zilber from Professor

B. B. Koiransky
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Puc. 6. Mpodeccop no cneuuasnbHocTn «fMrneHa
TPyAa» npy /IeHUHrpaACKOM UHCTUTYTE rurue-
Hbl TPyAa 1 Npo¢deccuoHa/ibHbiX 3abo/1eBaHuit
Fig. 6. Professor in the specialty “Occupational
Hygiene” at the Leningrad Institute of Occupa-

tional Hygiene and Occupational Diseases

Kpome Toro [laBnga AneKkcaHapoBMYa NPUB/EK/IM, KaK
cneumanncTa, A44A OpraHusaumm OCBeLLeHUA, B YC/I0BUAX
CBETOMACKMPOBKM, Ha KMpOBCKOM 3aBOAe, PpeMOHTUPOBaB-
wem TaHku. Mpodeccop A. A. 3unbbep KypupoBas opraHu-
3aUM0 MPOMbILLI/IEHHOrO OCBELLLEHNA Ha 3TOM 3aBO/e, elle
£,0 BOWHbI, € 1939 roaa.

Ho Taxenble ycnoBuA 6/10KagHOM 3UMbI CEpbe3HO Mo-
B/IMANN Ha 340poBbe [laBnga ANeKCaHapoOBM4Ya — Y HEro
pasBuaacb B OYeHb CU/IbHOM popme ancTpodua. Kpome
Toro, obocTpuaach A3BeHHasA 60/1€3Hb, MOABM/ACL OMa-
CHOCTb NpOoOOAHON A3Bbl, YTO, HECOMHEHHO, B TeX YC/10-
BMAX MpuBe/so Obl K rubenmn npodeccopa. YuuTbiBasa Bbl-
COKyl0 yrpo3sy xu3uu [. A. 3unsbep, B KoHue deBpana
1942 roga no pacnopsaxeHuto /leHcoBeTa ero 3BakympyoT
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Puc. 7. CNIMCOK COTPYAHMKOB Ha 3BaKyaL U0
Fig. 7. List of employees for evacuation
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Puc. 9. XapakTepuctuka npodeccopy /4. A. 3unbbepy ot aupektopa Mo/I0TOBCKOro
uHcTuTyTa I1. M. CymbaeBa
Fig. 9. Description to Professor D. A. Zilber from the director of the Molotov Institute
P. P. Sumbaev

Ha Bosblyto 3emnto, U ganee B r. llepmb (Torga MonoToB)
(puc. 7, 8).

B MMepwmb [aBug AnexkcaHApOBUY, MO  BblPaXkEHUIO
B. A. KaBepwuHa (KOTOPpbIit B 3TO BpeMs Haxo4u/1CcA B 3TOM
)Ke ropoge) npuexan «...nosAymeptBblid (MAuM MOAYNKU-
BOW)» [3]. OaHaKO He A0KMAAACH MO/HOTO BbI340POB/IEHNS
npogeccop 3unbbep npuctynua K pabote. Ero npuraacunm
Ha paboTy B MO/10TOBCKUI MeANLMHCKUIA MHCTUTYT, rAe OH
OAHOBPEMEHHO 3aHAN AO/IKHOCTU feKaHa CaHWTapHO-TU-
rMeHn4eckoro ¢akysibTeTa U 3aBeaytouiero Kadpegpon o6-
LL,elt BOEHHOW rurmeHsl (C 23 MapTa 1942 roga no 12 aBrycra
1944 roga). HecMOTps Ha yC/10BMA 3BaKyaLuu, OH NPOABW/
HesaypA/Hble OpraHM3aToOpCKMe CrMoCOOHOCTH, OpraHM3o-
BaB Kadeapy 1 y4ebHblii MpoLLecc ¢ Hy/1f U peopraH13oBaB
M Ha/saguB y4ebHbli npouecc Ha $aKy/bTeTe U pasBepHyB
MacLTabHylo Hay4YHO-UCC/1ed0BaTe/IbCcKyto paboTy. Ero pa-
60Ty BbICOKO LeHWn Bopuc Bacunbesuy [MapuH, Bblgato-
LMICA COBETCKMIA XMpYypr, paboTaBLUMii B 3TOT Mepuos

3amMecTUTesIeM AMPEKTOpa MHCTUTYTA MO Hay4yHou paboTe.
06 3TOM TaK¥Ke CBUAETe/IbCTBYeT XapaKTepuCTUKa AaHHadA
emy anpeKkTopomM Mo/s0TOBCKOro MHCTMTYTa I1. M. Cymbae-
BbIM NPY NOAA4M AOKYMEHTOB Ha 40/IKHOCTb 3aBeAyHoL,Eero
Kadbeapoit rurnetsl /IXPU (puc. 9).

Mo nopy4eHuto nNapTuiiHbix opraHoB npodeccop 3u/b-
Gep TaKKe OpraHuMs3oBasn U PyKOBOAUA o0bC/ef0BaHMEM
CaHWTApHOrO0 COCTOAHUA OOOPOHHBIX 3aBOAOB T.[lepmu
(1940-1957 rogax HasbiBasca MosoToB). Ero paboTa u ceit-
4Yac BbICOKO OleHMBaeTcA [lepMCKMMM creumnanncTamm:
«BoAblyto momoLlb OKasbiBasn MepMmckuii MeanLMHCKKI
YHuBepcuteT, ocobeHHO Kapeapa obLueit 1 BOHHOM ruru-
eHbl. B rogpl BoWHbI (1942-1944) ee co34an W BO3r/1aB/sAA
npodpeccop [aeug AnekcaHApoBud 3uabbep, 3BaKyupo-
BaHHbIV M3 /IeHUHrpaga no npuynHe AMcTpodun, HO nocse
60/1€3HM CyMeBLUMI MOAHATb MeAUKO-MPOPUAAKTUHECKOE
Ae/70 Ha MaKCUMa/ZbHO BbICOKUM (/1A CBOEro BpPEMeHM
ypoBeHb» [4].
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Puc. 10. Meganu A1. A. 3unb6ep
Fig. 10. Medals of D. A. Silber

3a cBOM gocTuxkeHua flaBug AnekcaHgpoBuy Gbi1 Ha-
rpaxaeH Meganbto «3a go6aecTHbIM Tpy4 B Beankoit OTe-
YeCTBEHHO BOVHe» U Mega/bto «3a 060poHy /leHuHrpaga»
(puc. 10).

B 1944 roay A. A. 3unsbep BepHycaA B /leHUHIpag, v npo-
A0/HKUA CBOKO N/I040TBOPHYIO Hay4YHO-NleAarornieckyto ge-
ATEe/IbHOCTb, U B N0C/€ACTBUE BO3I/1IaBUB Kadeapy rMrueHsl
B /leHUHrpasACcKoM PpapmaLLeBTUYECKOM MHCTUTYTE.

Pab6oTa B /leHUHIpPagCKOM XUMUKO-papMaL,eBTU4ECKOM
UHCTUTYTE

B 1945 roay, no nHuymaTtuBe Bcecoro3sHoro Komurteta
no Agenam BbicLue WKo/bl u Hapkomsgpasa PCOCP, npu /le-
HWHrpagckoM $apMaLeBTUHECKOM MHCTUTYTe Obln co3aaH
nepsbli B CCCP XMMMKO-TEXHONOMMYECKUI daKy/ibTeT. ITO
3HaKOBOE COObITHE MO/IOXKM/IO HAYa/I0 NMOATOTOBKE UHXKEHe-
POB-XMMWKOB-TEXHO/10rOB /18 XMMUKO-PapmaL,eBTUHECKOM
NMPOMBILLAEHHOCTH [5].

B uncne npocaasneHHbix Npodeccopos, MpUraalleH-
HbIX A/A paboTbl Ha HOBOM (aKy/ibTeTe, Hbla 1 Npopeccop
A. A. 3unbbep. Paky/nbTeT, OTKPLIBLUMIA CBOWU ABEpU ANA
100 CTYAEHTOB, OT/IMYA/ICA YHWUKA/IbHBIM Y4eOHbIM M/1aHOM,
coyeTaloWMUM 0bLLeTeopeTUHeCcKne, UHKEHepHble, XUMUYe-
CKMe U creuna/ibHble AUCUMIM/MHBL C TaKUMK NpeagMeTamMu,
Kak ¢apmaleBTHyeckas xumus, GpapMakorHosus, Guoxu-
MUA, TMrneHa, GapmMaKko/iorua, n gake BOEHHO-MeAMLMH-
CKOW NMOArOTOBKOM.

B cBOeMm 3anAB/eHUM (pUC. 11) Ha 3aMeLLLeHUE A,0/IKHOCTH
3aBegytowero kabeapoit ruruenst (puc. 12), 4. A. 3uisbep
NPpOABW/ UHULIMATUBY, YKa3aB, YTO €ro OrbIT U KBa/MPUKaLMA
NMO3BO/IAOT NPEeTeHA0BaTh HA 60/1ee LUMPOKYHO AO0/MKHOCTb —
3aBegytoLero Kadeapoit obLLei 1 BOEHHOM rmreHbl.

Mo Hawemy MHeHMto, Takad GOpPMY/IMPOBKA, BEPOAT-
HO, 00yC/1I0B/IeHa Ke/laHWeM MOAYEePKHYTb ero ObLWMpHble
3HaHWA B 06/1aCTV BOEHHOW TUr1eHbl, BOSMOXHOCTbIO 00b-
eAVHeHuA Kadeap UK e HETOYHOCTbIO B pOPMY/IMPOBKeE
06DBAB/IEHUA O KOHKYpCe. B tobom caydae, TakoW noaxos,
AEeMOHCTpUpyeT yBepeHHOCTb /. A. 3uabbepa B CBOMX
KOMMeTeHUMAX U CTPEM/IEHME 3aHATb K/AOYEBYIO MO3ULMIO
B MHCTUTYyTE. M3 apXMBHbIX MaTepna/sioB Mbl BUANM Cepbes-
HbIl MOAXOA PYKOBOACTBA MHCTUTYTA MO Nog00py Kagpos:
30 aBrycta 1946 roga YyeHblit Cekpetapb Coeta /IX®U npo-

deccop A. 1. PanonopT 3anpalumMBaeT 3aK/1t04eHNe Ha KaH-
AMAATOB Ha AO/KHOCTb 3aBeAytolero Kadpeapon rmrueHbl
(puc.13,14).

Ha po/mkHOCTb 3aBeaytowiero Kadpeapon rmrueHsl no-
Mumo /. A. 3unbbepa npeTeHAoOBa/nM elle ABa KaHauaa-
Ta: AOKTOP MeAMLUMHCKMX HayK M. . /IUMKOBUY U AOKTOP
MeAMLMHCKMX HayK, npodeccop X. 4. ApxunuaHu. OaHaKo
KaHaungaTypa X. [. ApxunumaHua He paccmaTpusanach B CBA-
31 C ero KOH4YMHOI (puc. 15, 16). Taknum 06pasom, 10 UIOHA
1947 roga Ha 3acefaHun Y4eHOoro coBeTta pacCMaTp1BaIUCh
ABe KaHauaaTypbl: 4. A. 3unvbepa u U. T. /lunkosuya. Mo pe-
3y/IbTaTaM TalHOro ro/10COBaHMA 3aBeAyroLMM Kadpeapon
6b11 M36paH npodeccop 4. A. 3uabbep [6].

B 1947 roay ¢akry/bTeT yke HacuuTbiBa/ 24 Kadeapbl,
BO3r/1aB/IeMble TaKUMW BbIAAIOWMMUCA  yYEHbIMM, KaK
A. ®. FTammepmaH [6], B. . MabuHckuit, A. M. Xaneukuit [7],
M. H. KawkwH [8], ®. A. Caupinepos, I'. fl. Koraw [9], A. U. Pa-
nonopt, U. ®. CykHeBuy, U. A. CTepuH [10] 1 Apyrue, BK/tO-
Yasa npodeccopa 4. A. 3unsbepa (puc.17).

3Ha4YMMOCTb BK/Aaga npodeccopa /. A. 3unbbepa B pas-
BUTME UHCTUTYTA MOATBEPNKAAETCA €ero OTBETCTBEHHOCTbIO
3a BbINO/IHEHME BaXKHbIX COLMA/ZIMCTUHECKNX 06A3aTe1bCTB.
B vactHoctH, /. A. 3unbbep BO3rn1aBu/i paspaboTky Mme-
POMPUATUI MO 0340POB/EHUIO YC/NI0BUIM TPyAa Ha /leHWH-
rpagckux 3aBogax «PapmakoH» u Xumdapmsasoge N2 1
(n. 4 Cou06s3aTe/bCTB).

3T0T aKT nog4yepKkuMBaeT ero K/K4YeBYHD pO/b He
TO/IKO B aKafgeMW4eCKOM, HO M B MpaKTUYecKon cdepe,
OPWEHTUPOBAHHOM Ha y/ydlleHue yC/10BUIiA Tpyaa v bes-
OMACHOCTM Ha MpeanpuUATUAX  XMMUKO-hapMaLeBTuye-
CKOM MPOMBILI/NIEHHOCTU. [lepBblii BbIMyCK CMeLuaancToB
coctoAnca B 1950 rogy (puc. 18, 19), 3a/10KMB MPOYHBbINA
dYHAAMEHT A/1A pa3BUTMA OTpac/In. Takum obpasom, npo-
deccop . A. 3unbbep 6bl1 OAHUM U3 KAKOYEBBbIX geATe-
nei, cGopmMupoBaBLLUMX 0BAMK U Hanpas/ieHue /IeHnHrpag-
cKoro $apmaLeBTUHeCKOr0 MHCTUTYTa B MOC/I€BOEHHbIe
roApl.

YKU3HEeHHbI 1 NpodeccnoHabHbii nyTb /. A. 3uibbe-
pa — 3TO APKUIA NpUMep NpeAaHHOCTU HayKe, CMOCOBHOCTH
K OpraHvsaluu 1 3Ha4UTe/IbHOrO BK/Aaja B pPasBUTHE Hayu-
Hol-obpasoBaTe/IbHON AeATe/IbHOCTU OTeHeCTBEHHOW Me-
AWUMHBI M apMaLEeBTUKU.
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Puc. 11. 3aABseHue npodeccopa /4. A. 3uabbepa Ha 3ame-
LleH1e BaKaHTHOW A0/IKHOCTY 3aBeaytoLiero Kadeapoi
Fig. 11. Application of Professor D. A. Zilber to fill the
vacant position of head of the department
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Puc. 13. 3anpoc XxapaKTep1CTUK Ha KaHAUAATOB Ha A0/K-
HOCTb 3aBeayioLiero Kadeapoii rurueHnl /IXOU
Fig. 13. Request of characteristics for candidates for the
position of head of the Department of Hygiene of the LHFI
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Puc. 15. 3aK/1104€HNe KOHKYPCHO KOMUCCUM NO OLleHKe
KOHAUAATYP Ha 3amMeLleH1e 40/KHOCTHU 3aBeAyIoLLero
Kadeapoii rurneHsl /IXOU
Fig. 15. Conclusion of the competition commission for the
evaluation of candidates for the position of head of the
Department of Hygiene of the LHFI
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Puc. 12. /le/10 Ha yTBepA€eHUE B 4O/IKHOCTU 3aBeAyioLLe-
ro Kadegpoii rurueHnbl npogeccopa 4. A. 3uibbepa

Fig. 12. The case for approval as head of the Department

of Hygiene, Professor D. A. Zilber
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Puc. 14. OT3bIB Npodeccopa
3.T. PpeHkena
Fig. 14. Review by Professor
Z. G. Frenkel
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Puc. 16. Bbinucka U3 NnpoToKo/1a Y4EHOro coBeTa
OT 10 MIOHA 1947 rog,
Fig. 16. Extract from the minutes of the Academic Council
dated June 10, 1947




Puc. 17. Mpodeccop 4. A. 3unbbep
C Ko/A/1eramu
Fig. 17. Professor D. A. Zilber and colleagues

Puc. 18. BbinycK XMMMUKO-TeXHO/0rM4ecKkoro dpakyabteta /IX®U 1950 rog
Fig. 18. Graduation from the Faculty of Chemistry and Technology

of the LHFI in 1950

Puc. 19. Mpogeccop A. A. 3uibbep - Bbinyck /IX®U 1950 roa
Fig. 19. Professor D. A. Zilber - graduated from LHFI in 1950

A. A. 3unbbep npopaboTasn Ha A0/IKHOCTU 3aBeaytoLLie-
ro kadeapoi rurnersl /IXPU 4 roga Ao 1951 roga. B atom
rogy 6110 NpUHATO pelueHne 06 ob6beAnHeHUU Kadeapsbl
dapmaKkosornm ¢ Kapeapor rmrueHbl nog pyKOBOACTBOM
A. A. 3unbbepa [11].

B Hay4HO 06/1aCTK B nepBble NOC/I€BOEHHbIE rOAbl MPo-
deccopa 3usbbepa akTMBHO NpuB/EKAlOT K paboTe npasu-
Te/IbCTBEHHbIX OPraHOB MO WMCC/E€40BaHUI0 U BHEAPEHUIO
NpOrpeccmBHbLIX CPeACTB NPOMbILL/IEHHOrO OcBellleHMA. OH
AB/NIANCA 3aMeCTUTe/IeM npegcesdate/a KOMUTeTa no ruru-
eHe OCBeLllEeHUA, KOTOPbI, No npeasioxeHuto lMpesuaeH-
Ta Akagemun Hayk C. H. BaBunosa, obpasoBasu B mapTe
1947 I. NpU OTAE/1€HUN TUTUEHbI, SNMNAEMUOIOTUU U MUKPO-
6uosorun AKagemMmmn meguuuHCKMX Hayk CCCP. Ha nepeom
n/leHyMme KOMWUTETa 21 anpens 1947 roga OH BbICTYNUA C A40-
knagom «O COCTOAHUM OCBeLLleHWA B MPOMbILL/IEHHOCTH
1 3aga4ax B 06/1aCTU r’UrMeHbl OCBeLLeHUA».

[AaBug AneKcaHApoBMY Obll aKTUMBHBIM  YYaCTHUKOM
pa3paboTKM NnepBbIX MNOC/IEBOEHHBIX HOPMATUBOB MO OCBe-
LeHno Ha paboyem MecTe U WX fa/IbHeWLInX nepecmoT-
pos [12].

PaboTa /flaBuga AnekcaHapoBMYa OTMeYasnach creyma-
nnctamu B CCCP, Hanpumep B peAakLMOHHOM cTaTbe «Ycre-
XU rurueHbl Tpyga B CCCP» [13]: «Oco60 do/micHbl 66imb 8blde-
/1eHbl pabomel NO U3yYeHUr 8/1USHUA 6/1eCKOCmU Ha 3peHue
u npoussodumesnbHocms mpyda (3unvbep, Mewkos u 0p.),
dasuwiue 803MOMHOCMb HE MO/bKO YyCMAHOB8UMb CYUHOCMb
U mMexaHusm ee go3delicmaus (uameHeHus KOHMpAcmMHoU
uy8cmeumMe/IbHoOCMuU 2/1d3d), HO U 8bipabomams Kpumepuu
0715 2u2UeHuUYeckol oueHKU 6/1ecKocmu C6emu/1bHUKO8 C y4e-
mom csensuje2o ux delicmaus. B pesysbmame npogedeHHbIX
uccaedosaHuli bbl1u 8bIpAbOMAHLI NPU y4acmuu UHcmumy-
MO8 U Ha OCHOBe UX Onbimd npdsu/d, peziameHmupyroujue
ycmpolicmeo UCKyccmeeHH020 0C8EWEHUS.»



C 1947 no 1955 rog npodeccop 3wuabbep nybaukyet
HEeCKO/IbKO BaXKHbIX Pe3y/IbTaTOB MCC/Ie40BaHUIA B/UAHUA
/FIOMUHECLIEHTHOrO OCBeLLEeHWA Ha 340pOBbe U NMPOU3BO-
ANTENbHOCTb TPY/Aa, M HAaKOHell, B 1955 rogy B COaBTOPCTBe
¢ H. B Bosoukoi u M KHoppvHrom ny6/vKyeT MOHOrpa-
duto «/IToMUHeCLLeHTHOE OCBeLLeHre» — GyHAAMEHTa/IbHbIN
TPYA, CNOCOBCTBOBABLUMI LUIMPOKOMY BHEAPEHUIO /NOMMU-
HeCLeHTHbIX /1aMr BO BCeX 06/1aCTAX XKU3HU.

B 1966 roay 6biBLUMIt HapoaHblii Komuccap 1 MUHUCTP
3apaBooxpaHenua I'. A. Mutupes npuraawlaet npogpeccopa
3unbbep BOWTM B KO/I/IEKTMB aBTOPOB Y4ebHMKa «UrneHa»
AR papMaLeBTUHeCKMX CreumanmcToB [14]. Y4eGHUK Bbl-
e/ B CBET y:Ke noc/se cmeptu [asuaa AneKkcaHgpoBuya.

[leTa/ibHbIVi aHa/M3 AOCTYMHBIX Ham Ny6/mKaumit A. A. 3ub-
6epa NoKasbIBaeT ero 3Ha4UTe/IbHbIN BRI/, HE TO/IbKO B MUru-
€HYy TPpyAa, HO M1 B HECKO/IbKO 0b/1acTelt HayKu, Npu4em ero
pabota B /IX®PU (/leHuHrpasckom XuMuKo-papmalesBTuye-
CKOM WHCTUTYTE) fAB/AAETCA /IOTMYECKUM MPOAO/IKEHUEM
1 pasBuTUEM ero H60/1ee paHHUX UCC1eA0BaAHMIA.

B 3aBepLUeHMe Hallero o4epKa, No-HalemMy MHeHUIo, He-
O6XOAVIMO BblA€/MTb OCHOBHbIE HanpaB/1€HUA, rAe OpraHu-
3aTOPCKaA U Hay4HanA geATe/IbHOCTb Npodeccopa 3uibbepa
aKTya/IbHa W B HacToALLee BpeMs:

[uzueHa mpy0da u npogeccuoHasbHble 3a60/1e8dHUN:

¢ PaHHMe paboTbl 4€MOHCTPUPYIOT GOKYC Ha U3YHEeHNUM
npodeccroHasibHblx 3a60/1eBaHMMi, CBA3AHHBIX CO CBUHLIOM
U APYrMMU BpPeAHbIMU BELLLeCTBAMU B /IGHUHIPAACKOM Mpo-
MBbILL/IEHHOCTU. DTU UCC/IEA0BaHUA 3a/10KMU/IM OCHOBY A/1A
ero 6yaylmx paboT B 0641aCTu rurueHsl TpyAa 1, BEpOATHO,
NOB/MANM Ha pa3paboTKy Mmep no oxpaHe TpyAa Ha papma-
LeBTUHECKNX NpeanpUATUAX.

dusuonozun mpyoda:

* YyacTve B HamucaHum «OB6LMX OCHOB (GU3MONOrMM
TpyAa» CBUAETE/IbCTBYET O ero LUMPOKMX 3HAHMAX U BK/a-
Ae B dyHAAMeHTa/IbHble UCC/e0BaHUA B 3TOW 06/1acTu.
3TO 3HaHWe, HeCOMHeHHO, Obl/10 N0/1e3HO NpK pa3paboTke
FUrMEeHUYEeCKNX HOPM U peKoMeHAaLmMIi Ansa dapmMaLleBTuye-
CKUX NPOU3BOACTB.

[uzueHa 3peHus u oceeweHus:

* 3HaunMTe/bHAA YacTb PabOT MOCBALLEHA M3YyYeHUIO
B/IMAHUA OCBELLLEHWA Ha 3peHne, 0COBEHHO NIOMUHeCLeH-
THOrO. 3TV UCC1eA,0BaHNA HANPAMYIO CBA3aHb! C YC/I0BUAMM
TpyAa B ¢papmaL,eBTU4ECKOM NMPOMBILL/NIEHHOCTU U, MO BCEM
BUAUMOCTH, Bbl/IM NPOAO/IKEHBI U Pa3BuTbl B /IXPU, yumnThbl-
BaA ny6/MKaumio B «IMrmeHa u caHuTapua» oT 1955 roga.
Bk/1ag B 3Ty 06/1acTb AB/NAETCA CyLLL@CTBEHHbIM, OCOOEHHO
C Y4ETOM BHEAPEHUA FOMUHECLL@HTHBIX 1AM,

YuebHas sumepamypa u Memo0oo/102us:

e COaBTOPCTBO B «Y4yebHUKe 06LL el rMrieHbl» NoKasbl-
BaeT BK/Aag [. A. 3unbbepa B noAroToBKy byayLimx nokose-
HWI cneuuanncToB. Ero onbIT 1 3HaHMA BblIM UCNO/Ib30BaHbI
Aana popmmpoBaHuA y4ebHbix nporpamm B /IXPU, cnocobet-
BYA MOArOTOBKE BbICOKOKBA/IMPULMPOBAHHBIX KagpoB.

3AKJTOYEHUE

HayuyHas 1 npakTnieckan geAatenbHocTb [. A. 3uabbepa
3a/103KW/IM OCHOBY A/11 TUTMEHWYECKOro BOCUTaHMA 0byya-
owmxca B /leHnHrpagckom Xummko-®apmaneBTUHeCcKom
VMHCTUTYTE, FAe OH MCMO/1b30Ba/l CBOM 3HAHMA W OMbIT ANA
PasBUTUA TUrMeEHbl TpyAa B dapmaL,eBTUYECKOW MPOMbILL-
/IEHHOCTH, COBEPLUEHCTBOBAHUA y4ebHbIX MPOrpamm 1 npo-
Be/,eHUA Hay4YHbIX UCC/1e40BaHMM B 06/1aCTV TUrMeHbl 3peHmsa

M OCBelleHUs; cnocobCcTBOBaNM Pa3BUTHUIO, Kak MpaKTuye-
CKMX aCreKTOB OXPaHbl TPYAQ, Tak U GpyHAAMEHTA/IbHBIX UC-
C/1e4,0BaHUii B 06/1aCTU rTUrneHbl U GpUsnonorum Tpyaa.

Ha ocHOBaHUM AOCTYMHbBIX aQpPXMBHBIX MaTepUa/sioB, HaM
YAan10Cb MPOC/IEAUTb M ONUCATb AeATE/bHOCTD /. A. 3ubbe-
pa B /IXPU g0 1951 roga. MHPopmauma o nociegyroLem re-
puoge ero usHu u paboTbl NOKa He o6Hapy»keHa. OgHako,
cyas no nybamKaumm y4ebHoro nocobus «urmeHa antekm»
B 1962 rogy, ero Hay4Has u rpenogaBaTe/IbCKadA AeATe/lb-
HOCTb MPOAO/1KANACh B 3TOT Nepuoz,

Bkrag A. A. 3uibbepa B HayKy Obll MHOrOrpaHHbIM
W 3HAYUTE/IbHbIM, YTO MOATBEPIKAAETCA BHYLLUMTE/IbHbIM KO-
n4yecTBOM nyb6/MKaumit: 60s1ee 110 HayyHbIX paboT, BK/O-
YaA gABa y4ebOHWKa, HaNMCaHHbIX B COABTOPCTBE, W CeMb
MoHorpaduit. Ero paboTbl TakKe HaLl/M NPaKkTUYecKoe npu-
MeHeHuWe B hpapmaLmm M HAPOAHOM XO3AICTBeE.

3TO CBUAETE/IbCTBYET O €ro 3Ha4YUTE/IbHOM B/IMAHUM Ha
$bopmMUpoBaHMe HAay4YHOM MbICIM B 06/1aCTU rurneHbl u dpap-
MaLeBTUYECKOW HayKH, a TaKKe C/YKUT NOBOAOM MpoAo/-
KWUTb UCCNIEA0BAHMA O KU3HU U A,eATE/IbHOCTU 3aMeyaTe/lb-
HOro y4eHoro.

YBakaemble UMTaTe/IM, Mbl NMPUr/aLLIAeM BCEX 3auHTepe-
COBaHHbIX B U3y4YeHun buorpadpum A. A. 3unsbepa, a Takxe
TeX, KTO MOXeT 06/1a4aTb MHPOpMaLMeN O ero KU3HU U ae-
ATE/IbHOCTU B YKa3aHHble rogbl, NOAEe/IMTbCA CBOUMM 3HAHW-
AMU U MaTepuanamu.

HEKOTOPbBIE U3 TPYAOB A. A. 3UJIbBEPA

e 3unbbep /. A. MepeyeHb AeTa/bHbIX CBUHLIOBBIX MPO-
deccuii B /IeHUHIPaACKOM NMPOMbILIEHHOCTU [/ Tpyabl
/IEHUHIPaACKOro MHCTUTYTa MO M3YHYeHUIO Mpodeccno-
Ha/IbHbIX 3a060/1eBaHuit. — /leHuHrpag, 1927. — T. 2. —
C. 495-499.

e 3unbbep /. A. PacnpocTpaHEHHOCTb CBMHLOBbLIX MPO-
deccnit B /IeHUHIrPagaCKoW NMpOMbILL/IEHHOCTH [[ Tpyapl
/IeHUHrpaACKOro MHCTUTYTA MO M3Yy4eHUo npodeccu-
OHa/bHbIX 33a60/1eBaHui. — /leHuHrpag, 1927. — T. 2. —
C.5-14.

¢ 3unbbep A. A. Bopbba 3a 3g0poBbe pabounx: (Tpu roga
paboTbl /IEHWUHIP. UH-Ta MO U3yyeHuto npod. 3abosesa-
Huit) [ A. A. 3unbbep; nog pes. AMpeKTopa 1H-Ta npod.
H. A. Burgopuuka. — /leHuHrpag: /1IeHuHrp. Meg. XypH.,
1928. - 32 c.: uA.

¢ MegUUUHCKME MPOTMBOMOKA3aHWA K npuemy Ha pabo-
Ty / H. A. Burgopuuk, 4. A. 3ubbep, f. 3. MaTtycesuy,
W. T. ®pugnanga, B. A. LtpuTep. — /leHnHrpag: m1sg-8o
/IeHUHIrPaACKoro MeAMLIMHCKOrO XypHasa, 1929. — 100 C.;
23 x 16 cm. — ([U3panus] | BubamnoTeKka /IeHMHrpaAcKoro
MHCTUTYTa Mo M3ydeHuto npodeccMoHa/ibHbix 3ab6o/1eBa-
HUiA nog pea. H. A. BUrgopunka; Bein. 2)

e 3unbbep A. A. NpodeccrmoHabHble BpeAHOCTU paboTbl
3aBEPTOYHUL, MATKOW Kapame/u v r1asyposLuul, // Mpo-
deccroHa/IbHasA NaToNoruA U rurneHa: cb. ct. — MockBa,
1930. — C6. 9. — C. 41-43. [laHHble N0 ABYM /IeHUHrpas-
kM pabpuKam.

e Koupagu . M., Crownm A. A., Papdens B. C. 06-
LMe OCHOBbI $U3MOAOTUM TPyAA: 203 pUC. B TeKcTe [
I. M. KoHpagu, A. 4. Cronum, B. C. Papdens; Mpwn yya-
ctum H. A. BepHwTeitHa, A. A. 3unbbepa, A. U. Tpymnai-
ua. — MockBa; /leHuHrpag: Buomearus, 1934 ([Mocksal:
16 Tvn. Tpecta «MoaurpadkHura»). — Mepensert, 672 c.:
WA.; 23 x 16 CM.



e 3unbbep 4. A., Tpymnaiiy A. U. BanAaxne paboTbl Ha raas,
JIEHUHTP. MH-T TUr1eHbl Tpyaa U npodp3abosesanuit Fop-
3apaBoTaena. — /leHuHrpag: Tun. «/leHuHrp. npaega»,
1938. - 92 C.: W/.; 21 CM. — «/luTepaTtypa» (cTp. 87-92)

e /. A. 3unbbep, Tpyabl 0OUAEMHOM Hay4HOM ceccun fle-
HUHIPAACKOrO MH-TA TUrMeHbl Tpyaa M npod3sabonesa-
HWiA. /1., 1940, CTp. 307.

e Mowucees C. B. Y4eOHUK 0bLeit rurmensl: Ansa CTyAeH-
TOB /Ie4ebHoro u neaunatp. dak. mea. nH-tos CCCP [ Mpwu
ysactumn npod. A. C. Fpuboesos.a, a-pa 4. I'. laBugcoHa,
npoo. A. A. 3unbbepa [v gp. — /leHUHrpaa]: /IeHUHrp.
oTa-HUe Meparusa, 1947 (Tun. «Kp. neyaTHUK»). — 720 C.:
WA.; 22 CM.. — Bubamorp.: c. 720

e 3unbbep 4. A., 2-i1 nneHym KomuteTa no rurneHe ocse-
weHun, M’rneHa u caHutapus, 1948 r., cTp. 54.

e 3unpbep A. A., Pycanos W. I1., NpumMeHeHne AtOMUHeC-
LL@HTHbIX /1IaMMN AHEBHOrO CBETa NMPU TOHKUX 3PUTE/IbHbIX
paboTax, 13 /leHHrpaACcKoro MHCTUTYTa M’MrMeHbl TpyAa
1 npo¢3aboseBanuii, N'urneHa n caHutapuma, 1948, N2 6,
CTp. 20.

e Tpod. A. A. 3unbbep, Bornpocsl NOMUHECLLEHTHOrO OC-
BellleHnA Ha IV nneHyme KomuTeTa no rurmeHe ocselle-
HuA, TurneHa u caHmnTapua, 1949 r., CTp. 55.

e 3unbbep A. A, F'ypsud b. ., O BAnAHUK cTpoboCKonnye-
CKOro 3pPeKTa MOMUHECLEHTHbIX /1aMI Ha HEKOTOpble
3puTesibHble GyHKLUK, TUrMeHa n caHuTapus, 1951, N2 11,
cTp. 21.

¢ Bosouxott H. B. (coTpygHuk FTOW), 3uasbep A. A., KHop-
puHr I'. M. /lloMmunHecueHTHOe ocselleHne, FocaHeprou-
3paart, /1., 1955, 304 CTp.

e OB 3PPEKTMBHOCTMN NHOMMHECLEHTHOIO OCBE-
LWEHMUA C TUTMEHWMYECKOW TOYKM 3PEHUSA, Mpod.
4. A. 3unbbep, U3 /IeHnHrpaackoro XMMmKo-papmat,es-
TUYECKOro MHCTUTYTa, TnrneHa u caHuTapwma, 1955T.,
CTp. 20.

e 3unbbep A. A., F'ypesud U. A. B KH.: COOPHUK Hay4H. TPY-
£,0B XMMUKO-hapMaL,eBTUHeCKOro uH-Ta, 1957, T. 2, C. 91.
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npuHsaTa K nyé6nukaumm 30.12.2024 r.

Cratbs AoctynHa no amueHsum CC BY-NC-ND 4.0 International © Dko-BekTop, 2024
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Significant contribution of scientist
David Zilber to the development of domestic
hygiene and pharmaceutical education
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ABSTRACT. The essay is dedicated to Professor David Abelievich (or Aleksandrovich) Zilber, who made
significant contributions to the development of educational activities at the Leningrad Chemical-Phar-
maceutical Institute. The foundation of this research is based on available archival materials, including
family documents, which allowed for a deeper understanding of his multifaceted professional activity.
The analysis of documentary sources and published works of D. A. Zilber reveals not only his organiza-
tional efforts but also his innovative scientific approaches in the field of occupational hygiene. His role
in training specialists — engineers, chemists, and technologists — capable of successfully working in
the chemical-pharmaceutical industry is hard to overestimate. The essay presents a brief historical and
biographical study that recreates the image of a prominent scientist and a brilliant organizer of science.
It briefly describes the scientist’s activities at the 2" Leningrad Medical Institute and the Leningrad
Institute of Occupational Hygiene and Professional Diseases. It highlights not only David Zilber’s profes-
sional achievements but also his personal qualities, such as determination, persistence, and dedication,
which contributed to his success. Zilber's works and ideas continue to influence modern approaches to
the hygienic education of pharmaceutical workers.

KEYWORDS: D.A. Zilber; Zilber family; labor protection; occupational hygiene; Leningrad Chemical-Phar-
maceutical Institute; 2" Leningrad Medical Institute; Leningrad Institute of Labor Hygiene and Occupa-
tional Diseases
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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 obecneyeHns 6o/bLIEN MPO3PAYHOCTU UHAVBUAYA/TBHO-
ro BK/aza aBTopoB (aBTOpa) Mpeg/laraem BOCNO/b30BaTbCA Of-
HUM 13 BapUaHTOB TOKCOHOMMYECKOM Tab/nLbl, MPUHATOMN PAAOM
3apy6erkHbIX U3AaTe/IbCTB, KOTOPYO aBTOPbI UCMO/b3YHOT B XOAE

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

MOArOTOBKM MATEPUA/IOB HAy4HOW CTaTbU. B pesy/ibTaTe Takoro
MoAXO4a aBTOPOM MOFYT BbITb BbIOPaHbI T WM MHble Hanpae/ie-
HUA paboTbl, KOTOPblE COOTBETCTBYIOT BK/Ia/Ay aBTOpa B MOATO-
TOBKY CTaTb M MEKAYHAPOAHOMY CTAHAAPTY aBTOPCTBA.

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)

M3gatenbcTBO (ganee — U3gartenb), ¢ 0O4HOM CTOPO-
Hbl, NpeAnaraeT HeOmMpege/neHHOMY Kpyry aul (gasnee
— ABTOPp), C APYro¥ CTOPOHbI, 3aK/NOUYUTb HACTOALLEee CO-
rnawenwue (ganee — Cor/allieHne) o ny6AMKaL MM HayuHbIX
maTtepuanos (ganee — CTaTbA) B HAYHHOM KypHase «dPop-
My/ibl Papmauum» (ganee — MypHan) Ha HUXKeyKa3aHHbIX
yCa0BUAX.

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;
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— 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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