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OPUTMHAJIBHBIE CTATbU = ORIGINAL PAPERS

VK 615.371

BO3MOXHbIE NMPUYNHBI U MEXAHU3Mbl BOSHUKHOBEHUA
HEXENATENbHbIX NOBEOYHbIX PEAKUUA HEMEONEHHOIO TUMA
HA FTEHHOMHXEHEPHbIE TYBEPKYNE3HbIE ANNEPIEHbI Y OETEU

© Anekcangp Muxannosuy Kopontok, Angpen mebosny Bacunbes, BaneHTuH Hukonaesny Kpnoxmx
CaHkT-MeTepbyprcknit rocyaapCTBEHHBbIN neguaTpuyeckuin MeguumnHckuin yHusepeutet. 194100, CankT-TMeTep6bypr JlutoBckas yn. 2

KoHTakTHas nndopmaums: Anekcanap Muxainosuy Kopontok — JOKTOp MeLULMHCKUX HayK, podheccop, 3aBeayoLuLuii kacdheapon
Mukpo6uonoruu, Bupyconoruu u ummyHonorun ®r660Y BO CM6EIrMMY Munsgpasa Poccuu. E-mail: microb3@mail. ru

PE3IOME. B cTaTbe paccMOTPEHbI BO3MOXHbIE NPUYMHBI U MEXAHU3MbI PA3BUTUS MECTHBIX U CUCTEMHbIX PeakLiui
HeMeANEeHHOro T1na y AeTern nocne KoxHoi npobbl ¢ annepreHom TybepkynesHbiM pekomOuHaHTHbIM (ATP, [Jua-
CKWHTECT) M CXOAHBLIM MO COCTaBY AATCKUM PEKOMOUHAHTHBIM annepreHom C-Th. 3Tu npenapatbl cogepxat 6enku
ESAT6 n CFP10 Mycobacterium tuberculosis, nony4eHHbIe TeHHO-MHXEHEePHOI TeXHONornen u3 apyrux Gaktepuii-
npoayueHToB. AuackuHtecT (ACT) 6bin BBEAeH B Poccun B NpakTUKy NPEBEHTUBHOW AWArHOCTMKW Tybepkynesa
B 2009 rogy, a ¢ 2015 roga 3ameHun npoby MaHTy ¢ Ty6epkynuHom y aeten n nogpocTkos ¢ 8 go 17 net. Hexe-
naternbHble peakuun, He NpeaycMoTpeHHble MHCTpyKunen Ha OCT, passuBanuch B npoMexyTke oT 1 go 12 yacos
nocne NPOBEAEHMS KOXHOI NPoObl B BUAE MECTHBIX, @ TaKKE CUCTEMHBIX peakLMin: NOBbLILEHUS TEMNepaTypbl Tena
po 39 °C B TeyeHne CyTOK, nosiBneHus obumpHoro 6one3HeHHOro oteka B 06nactu npeanneybs U runepemum,
B OTZENbHbIX Cryyasx 6binv repneTcOpMHbIE BbIChINaHNA Ha Koxe. Yepes 72 yaca B MecTe BBEAEHMS annepreHa
Habnoaanca yMmepeHHoro pasmepa UHUNLTPAT (nanyna), OKpyXeHHbli 60NbLIOK 30HOW runepemun. Hanbonee
BEPOSITHbIMIA MeXaHW3MaMu Pa3BUTUS ONMUCAHHbIX CUMMTOMOB rMNEpPYyBCTBUTENBHOCTI HEMEASIEHHOTO TMNa Mo-
ryT ObITb aHadunakTuyeckne peakuuu Il Tuna (MMMyHOKOMNEKCHbIE) M/UNW aHTUTENOHE3aBUCUMblE aHadunak-
TOMAHbIE peakuun Ha reHHouHxXeHepHblin 6enok ESAT6/CFP10, apyrue npogykTbl KU3HEAEATENBHOCTI XUMEPHbIX
BakTepuit-npoayLeHToB. [ng npeaynpexaeHns BO3HUKHOBEHUS Bonee cepbesHbiX peakuuit pekoMeHayeTcs Ha-
fnopatb nauneHToB He MeHee 15 MUHYT nocne NPOBEAEHMS KOXHOIM Npobbl ¢ [nacknHtectom 1 6biTb rOTOBLIMM
K NPUHATUIO NPOTUBOAHAMUNAKTUYECKUX MEP.

KNMOYEBBIE CIOBA: Ty6epkynes; Mycobacterium tuberculosis; TybepkynuH; npoba MaHTy; annepreH
Tyb6epKkynesHbiii pekoMOuHaHTHbIR; [uackuHtecT; C-Th; ESAT6; CFP10; runep4yBCTBUTENBHOCTL HEMELNEHHOIO
TUNa; aHadunakTUyeckne n/unu aHacdmnakToMaHbIe peakLuy.

PROBABLE CAUSES AND MECHANISMS OF IMMEDIATE TYPE
HYPERSENSITIVITY OBJECTIONABLE ADVERSE REACTIONS TOWARDS
GENETICALLY MODIFIED TUBERCULOSIS ALLERGENS IN CHILDREN

© Alexandr M. Korolyuk, Andrey G. Vasiliev, Valentin N. Kryvohizh
Saint-Petersburg State Pediatric Medical University. 194100, Saint Petersburg, Litovskaya st. 2.

Contact information: Prof. Alexander M. Korolyuk, M. D, Ph. D, Head Dept. of Microbiology, Virology and Immunology. E-mail: microb3@mail. ru

ABSTRACT. The study describes probable causes and mechanisms of development of local and systemic immediate
type reactions in children after skin test with recombinant tuberculosis allergen (ATP, Diaskintest) as well as similar
Danish recombinant allergen C-Tb. Both of these preparations consist of M. tuberculosis ESAT6 and CFP10 fusion
proteins produced by bacteria-producents other than M. tuberculosis, Diaskintest (DST) has been untroduced into
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ORIGINAL PAPERS

clinical practice in Russia as a tool for preventive screening for tuberculosis since 2009 and since 2015 it has replaced
the original Mantoux text with tuberculin in children and adolescents from 8 to 17. The most common side effects
not anticipated by the instruction developed within 1 to 12 h after injection and were represented by local or non-life
threatening systemic symptoms: fever up to 39 °C lasting up to 24 h, painful excessive edema with erythema on the
forearm, and, sometimes herpetiform blisters on the skin. In 72 h, the papula at the injection site was moderate, but
the hyperemia around it was considerable. The most likely reason for this type of response could be the development
of Type lll hypersensitivity (associated with immune complexes), and/or antibody-independent anaphylactoid response
to the ESAT6/CFP10 protein or contaminating bacterial culture components. To prevent possible side effects, we
recommend to observe the patients for at least 15 min after the injection of RTA, and to be ready to respond in case

of anaphylactic development.

KEYWORDS: tuberculosis; Mycobacterium tuberculosis; tuberculin; Mantoux test; recombinant tuberculosis allergen;
Diaskintest; ESAT6; CFP10; delayed type hypersensitivity; anaphylaxis; anaphylactoid reaction.

C 1975 . B HaLlen CTpaHe Anst MacCoBOro MMMYHOMOMMYECKO-
o CKpUHUHra AeTen Ha Hanuune Ty6epKynesHon WHgeKuun nc-
nonb30Bany BHYTPUKOXHYt0 Npoby ManTy (MM) ¢ ounLieHHbIM Ty-
HepkynuHom JinHHukosoit PPD-L. OgHako HaumHas ¢ 2009 roga
ObIno ouLManbHO paspeLleHo MaccoBOe NPUMEHEHIE OTEYECT-
BEHHOrOo TybepKynesHoro pekoMBrHaHTHOro annepreHa [uackuH-
TECT, a nocre BbixoAa HOBOro npukasa MuHsgpasa P® nopsaok
CKPWHMHra Ha Tybepkynesa Obln M3MEHEH NOMHOCTbH'2.

B cooTBeTCTBMM C 3TUM MpUKa3oM Ans OnpefenieHus cre-
umMduyeckon ceHcubunmsaumm k Mukobaktepusm TyBepkynesa
(MBT) cpenmn peteit oT 12 mecsueB 4O 7 NET PeKOMEHA0BAHO
npoeoauTb npoby Manty (MM) ¢ 2 TE (Ty6epkynuHoBbIE eanHN-
ubl) PPD-L. letam u nogpoctkam ¢ 8 go 17 neT BKMOYUTENBHO
cnegyet npuMeHsTb Tonbko Auackuutect (OCT).

[nackuHTecT ocHoBaH Ha npumeHeHun ESAT-6 n CFP-10 —
paHHWUX OEnKoBbIX aHTUreHoB BO30yauTENs TyDepkynesa, KOTO-
pble CUHTE3MPOBaHbI MOANMULMPOBAHHEIMI BakTepUsaMN Spyrux
BMWOOB nocre BcTpamBaHus B ux [HK cooTBeTCTBYHLLNX reHOB
M. tuberculosis. Bnepsble 3T1 NPOTEMHbI HaYanu UCMonb30BaTh
ANs IMMYHOMOrNYECKOI AnarHoCTukK Tybepkynesa B npobupoy-
HbiIx Tectax IGRA (interferon gamma release assays). Mpn IGRA
nocne aobasnexus ESAT-6 n CFP-10 k o6pa3uam BeHO3HOW Kpo-
BM MayueHTa, onpegensoT nbo Yncno ceHcubunuampoBaHHbIX
3TUMM aHTUreHamm T-KNeTok, NMMbO KOMMYECTBO CUMHTE3NPYEMOTO
MU UHTEpdepoHa-ramma [9].

B 2006 r. nosisunock coobuieHne n3 [JaHum o pekoMOMHaHT-
Hom annepreHe C-Tb, cogepxallem, kak n [uacknntect ESAT-6
n CFP-10 [8]. OpHako Obinu 1 pasnuums. Mo poccuinckoi TexHo-
noruu npogyuentom ESAT-6 n CFP-10 saBnseTcs moauduumpo-
BaHHas Escherichia coli, a paTyaHe ucnonb3oBanu Lactococcus
lactis. Kpome Toro, B ICT 6enku ESAT-6 n CFP-10 clumtbl B 0gHY
BonbLyto Monekyny, a B C-Th oHW ocTaloTCs pasgenbHbIMU, HO

" O BHeceHWM u3meHeHus B npunoxexne Ne4 k npukasy Munagpasa
Poccun Ne 109 ot 21.03.03. Mpukas MuHucTepcTBa 3apaBooXpaHeHus
1 coumansHoro passutus PO Ne 855 ot 29.10.09.

2 06 yTBEpKOEHUM METOAMYECKUX PEKOMEHAALNA NO COBEPLUEHCT-
BOBAHMIO AMArHOCTUKM W neveHuns Tybepkynesa opraHoB Abixanus. Mpu-
ka3 MuHuctepctBa 3apaBooxpaHerns PO ot 29 nekabps 2014 r. Ne 951,

B PaBHOM [JONTEBOM COOTHOLLEHWUN. CriesyeT 3amMeTuTb, YTO NoCHe
CEepPUM KITMHUYECKMX WCMbITAHWA LATCKUN annepre, B OTnnume
OT poccuinckoro [inackuHTecta, He NOyYun paspeLLeHne Ha npu-
MEHEHWe B KNUHUYECKON NPaKTUKe.

3a nocrnegHue rogabl noABuNoCbL Hemano I'Iy6J'IVIKaL|,VII7I 1 BbICTynne-
HVIl7I, KOTOpble HEOAHO3HA4YHO OLEHNBAKT YyBCTBUTEITbHOCTD, CI'IELIMd)VN-
HOCTb U MHble AUArHoCTh4eckne acnekTbl Tak Ha3biBaeMbIX «MHHOBAL K-
OHHbIX» TECTOB BbIABIIEHNA Ty6epKyne3a, aKTMBHO NpoTMBONOCTaBNAe-
MbIX UX CTOPOHHWKamu «cTapoit» npobe MaHty.

OpHako Lenbio AaHHOro coobLLeHmns SBnseTcs 00CyXaeHne npupo-
Obl HexenaTenbHbIX No6oYHbIX peakuynin MHT (runepuyBCTBUTENBHOCTL
HeMeZafIeHHOro T1na) Nocne KOXHbIX NP6 C reHHOUHXEeHepHbIMM Ty6ep-
KynesHblMW anneprogmardoctukymamu. B 2016 r. nosBunacb nepsas
nybnukaums o 3aperucTpupoBaHHbIX Cryyasix Takux peakuuin y petei
Ha [uackuHtecr [5].

CurHanbl psigoBbIX Bpayei-hTanaTpoB 13 NpoTMBOTY6EpKY-
ne3HbIX A1CNaHCepoB CBUAETENBCTBOBANN O TOM, YTO OHYU BCTpe-
4atoTCa HEpeaKko, HO MUX He MPUHSATO PErucTpUpoBaTh U 0OCYX-
fatb. B PO ouumanbHO UKCUPYIOT TOMBKO HeXenaTenbHble
noboyHble peakuuy Ha NpUBMBKY BakuuHoW BLIK, mpu KOXHbIX
annepruyeckux npobax Takas npakTuka OTCyTCTBYET.

[aHHble KnuHUYeckux uccneposawuin [1, 6, 7] nossonunm
paspaboTynkam npenapara v pTuamaTpam, NPOBOLMBLLMM UCTbI-
TaHusl, yTBEPXOATb, YTO HOBbLIA NpenapaT U OCHOBaHHbI Ha ero
MPUMEHEHWUN METOZ 3HAYUTENBHO MPEBOCXOANT TYOEPKYNMHOBYIO
npoby MaHTy no MeHbLUeit YactoTe NoboyHbIX peakyui. Cornac-
HO peKOMeHAaLmMM No NpUMeHeHuto [uackuHTecta, uHoraa MoryT
HabnoaTbCs KpaTKOBPEMEHHbIE MpU3Hakw obLel Hecnewumdm-
4eckon peakuuu: HeJoMOraHue, ronosHas Gonb, MOBbLILEHUE
Temnepartypbl Tena.

[loKyMeHTbI pernameHTUpYIT Takke BO3MOXHOCTb MOsBMe-
HWS' YCUMEHHOW CneLn@UYeckon peakLuu runepyyBCTBUTENBHO-
cTu 3ameaneHHoro Tuna (I'3T) Ha annepreH Yepes 72 Yaca nocne
KOXHOM npobbl: «npu pas3mepe WHGunbTpata 15mMm u Gonee,
Npn BE3MKYNO-HEKPOTUYECKUX W3MEHEHUSX W (Mnn) nuMdaHro-
ute, nNUMQageHUTe HesaBUCUMO OT pasmepa WHpUNbTpaTay.
Tam xe 0TMeyeHo, 4To «B 0TNKNYMe OT peakumm 3T (runepyyscT-
BMTEMNBHOCTb 3aMEANEHHOT0 TUMa), KOXHbIE NMPOSIBNIEHNS Hecne-
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OPUTMHAJIBHBIE CTATBH

Umucbmyeckorn anneprin (B OCHOBHOM runepeMus) Ha npenapar,
kak npaswno, HabnopawTcs cpady nocne MOCTaHOBKW Mpobbl
1 yepes 48-72 4. 06bIYHO 1CUE3AKTY.

B nepeom coobuiennn [5] goctatouHo nogpobHO oxapakTte-
PW30BaHbI KIMHUYECKNE BapUaHTbI HEMPEeLBUAEHHbIX HEMeLeH-
HbIX peakuuil y AeTeil, 3aperncTpupoBaHHbIX Npu aHannse am-
OynaTopHbIX kapT Ty6ancnaHcepoB Bo BTOpoi nonosuHe 2016 T.
3a npowepnwuin rog k HUM pobaBunoch eule okono 50 Takux
thakToB. Ha fene ux bonblue, HO Aaneko He BCe BCTPEBOXEHHbIE
poaMTENM U3-3a OTHANEHHOCTW M HeJocTaTka AeHer CMOrnn npu-
BE3TM Ha KOHCYNbTaLMI0 CBOUX EeTeN C HEOObIYHBIMM peaKkLusMi
nocne npobbl ¢ [juackuHTecTom.

Bce geTu Bbinu HanpaBneHbl Ha KOHCYNbTALMIO U3 PaNOHHBIX
TybepkynesHbIX AUCMaHCEPOB, B aHaMHe3e NaLMeHTOB OTCYTCT-
BOBaNM YKa3aHWsl Ha annepruyeckue nposiBeHnsi, HeobblYHble
peakuun Ha npoby MaHTy paHee Takxke He Habnwoganucs. Cum-
ntomoB OPBW nepepn TeCTMpPOBAHWEM HU Y KOrO He OTMEYEHO.
Mpobbl ¢ [inacknHTECTOM HasHayanucb Bpavamu-hTu3naTpamm
TybepkynesHbIX AMCMAHCEPOB, UX MPOBOLUIM MOATOTOBMEHHbIE
MeULMHCKME CEeCTpbl, WUMEKLLMe COOTBETCTBYHIOLUMA [OMYCK.
Mpenapatbl npousBoactBa 3AO «[eHepuym» Obinn ¢ AeicCTBY-
IOLLMMM CPOKaM¥ FOLHOCTU, XPaHWAMCh B COOTBETCTBUM C mpa-
Bunamu. Pe3ynbTaT npobbl OLeHnBanm Yepes 72 yaca, M3Mepsis
nonepeyHbIn pasmep UHUNbTpaTa (nanyne).

HexenatenbHble peakuu pa3BuBanucb B NpoMexyTke oT 1
yaca go 12 vyacoB nocne KOXHOM npoObl: BbICTPO NoBbIWANach
Temnepatypa Tena go 38-39 °C n coxpaHsnacb 2-3 fHsi, no-
ABNANCS OOLWMPHBINA, 04eHb BONE3HEHHbIN OTeK C runepemuen
Ha npednneybe, WHOrga BO3HMKANM Be3uKynesHo-OynnesHble
BbiCbiNaHusi. Yepes 72 yaca B MeCTe BBEAEHUS annepreHa Ha-
Orioganu ymepeHHoro pasmepa nanysy, OKpY)XEHHY0 60MbLIoi
30HOW runepemun. B cnyyasx OAHOBPEMEHHOW MOCTAHOBKM
Ha apyron pyke npobsl ManTy, nocnegHss Obina yMepeHHo no-
NOXMTENbHON, MHorga oTpuuatensHon. OTeku 1 obLwMpHas 30Ha
rUNepPeMNN COXpaHsUCh OT 2 40 5 aHen.

OTu (hakTbl MPOTMBOpEYaT BbIBO4AM TPEX KOMMEKTUBOB Cre-
LManuCcToB, NPOBOAMBLUMX KMWHUYECKME UCMblTaHUs npenapara.
B yacTHoCTH, NpoBEAEHbI MHOMOLEHTPOBBIE KIMHUYECKME UcCne-
posanust |, 11, 1l dasbl ¢ 06wmm konuyecTsom 220 NaLMEHTOB,
B Tom yucne 119 geten [6]. B | n Il hasax Bbino ycTaHOBNEHO
«OTCYTCTBME TUMEPEPrNYECKMX, HEOObIYHBbIX, a Takke nobouy-
HbIX CUCTEMHbBIX W MECTHbIX peakuni Ha annepreH, B gosax 0,1
n 0,2 mkr 8 0,1 mn». Mocne [l dasbl uccnegosanus gonycTunu,
YTO «CpeSM NuL, C NOMOXUTENLHON OTBETHON peakLumer Ha npody
¢ [JnackMHTECTOM BEPOSITHOCTb BE3VKYIIOHEKPOTUYECKNX U3MEHE-
HWiA, NUMaHronTa, NMMQageH1Ta HaxoauTCs B 4OBEPUTENBHOM
nutepeane ot 2 0o 14% (p<0,05)». 31 heHOMEHbI Bbln OTHE-
CeHbl K TUMNepeprmyeckum BapuaHTam crneuuduyeckorn peakLum
3T He3aBnCMMO OT pasMepa UHUNbTpaTa.

Takke He COAEepXaT HWKAKOrO YMOMUHAHMS O HEOBbIYHbIX
nnn NobOYHbIX peakLusx Ha npoby ¢ [inackuHTecToM pesynbTaThl
MYNbTULIEHTPOBOTO CMIOLWHOM0 WKPOKOMacLuTabHOro nocTmap-
KETWHrOBOro UCCreaoBaHus, NPOBEAEHHOTO B Pa3nuyHbIX rpyn-
nax [eTCKO-NOAPOCTKOBOTO HAaceNeHns B Tpex permoHax Poccun

nog natpoHaxem HWW ctusnonynsmoHonoruu Mepsoro MIMY
um. .M. CeyeHosa [1].

Cneuwnanuctsl MOCKOBCKOTO TOPOLCKOTO Hay4HO-NpakTuye-
cKoro LieHTpa 6opbbbl ¢ Ty6epkyne3om 5 neT yrnybneHHo Habnto-
pann coctosiHue nocne npobel ¢ CT y 6onee 2500 B3pocnbix
1 AeTen C pasnnyHON natonoruen TybepkynesHon u HeTybepky-
nesHoit npupogsl. Mpn 3TOM TOMBKO Y OAHOMO B3POCIOrO naLu-
eHTa bbina obHapyxeHa BblpaxeHHas o4aroBast peakumus B BULE
oTeka W rMnepemun B nopaxeHHOM TybepKynesom rpyamHo-Knto-
UAYHOM  COYMEHEHWUW, COMPOBOXAABLUAACS HONE3HEHHOCTLIO
1 NoBbIleHreM Temnepatypsl (7). MoaTomy BnonHe onpasaaHo,
4TO Mocrne TakoW OBLIMPHON MpOBepKM B OULMANBHBIX [OKY-
MeHTax He Oblnn permamMeHTMpOBaHbl MHbIE Hecneumnduyeckne
peakumu Ha [IMackMHTECT KpOMe HeAOMOraHusi, rofioBHOM Bonw
11 NOBbILUEHNS TEMNepaTypbl Tena.

OpHako Tenepb HEBO3MOXHO MrHOPUPOBATb (aKTbl BO3HWK-
HOBEHWS Yy HEKOTOPbIX eTeN M NOLPOCTKOB HEXeNaTenbHbIX He-
MeZJIeHHbIX peakumin nocrne [uackuHTecTa 1 O4YeBNOHYK CBA3b
Mexay aTumu cobbiTusMn. CornacHo OnMcaHnio MOMeKynsapHbIX
Buonoros, pa3paboTaBlumx npenapat, cnuTblil 6enok ESAT6/
CFP10 nonyyeH nocne TpaHCEKLMM XUMEPHOWU Mnasmuabl
pQE30-ESAT6-CFP10 B wtamm E. coli DLT1270. lMocne Bbige-
NeHUst pekoMBMHaHTHbIN Benok nMounuanpoBany n XpaHunm
npu 4 °C [2].

MpakTUYecky YUCTbIN TeHHO-UHXeHepHbIn 6Genok ESAT6/
CFP10 6e3ycnoBHo cnocobeH BbISIBSAITb KNACCUYECKYH) peakLmio
3T ¢ obpasoBaHueM Yepes 48-72 yaca UHDUNbTPaTa Ha KOXe
y yenoBeka, MHduumposaHHoro MBT. OcTaeTcs gpyroi BOnpoc:
MOXeT N1 3TOT AMarHOCTMYECKMI npenapar npoBOLMPOBaTh He-
XenatenbHble annepruyeckue peakyun no tuny MHT?

[latyaHe Takke NPOBENU KIMHUYECKOE WCMbITAHNS CBOErO
Tyb6epkynesHoro pekombuHaHTHoro annepreHa C-Tb, cpaBHu-
Bas ero ¢ Ty6epkynuHom PPD-S, npuHsTeiM 1 ceivac B EBpone
n CLWA ons npobsl ManTy [12]. Hanbonee YactbiMu MECTHBLIMM
peakLmusMu B TeYEHWe nepBbix YacoB Ans obenx npob bbinu 3ya,
aputema, 60Mnb 1 OTeK B MECTE UHBEKLMM, PEXE — BE3NKYIbI,
ChiMb, BOCManeHue u 538kl Ha koxe. Mocne npobsl ¢ C-Th 81%
nobOYHbIX peakuun oLeHWnn, kak nerkue, 15% kak ymepeHHble
n 4% kak Tsxenble. Mocne koxHon npobel ¢ 5 TE Ty6epkynuHa
PPD-S 83% noboyHbIx peakuuit 6binv nerkumu, 15% — ymepen-
HbIMU W 3% — TshKeNbIMU. B 0TeuecTBEHHON NUTepaType nogob-
HbIX CPaBHUTEMbHbIX AaHHbIX HET.

UTo KacaeTcs 4acTOTbl BO3HMKHOBEHWS HEMEASEHHbIX MO-
B0ouHbIX peakuuin nocne npobel MaHTy, TO MMeeTCs HekoTopas
uHcpopmauus no CesepHoit Amepuke. Tak B CLUA 3a 11 —
netHun nepuog (1989-2000 rr.) 3apernctpupoBaHo 24 cepb-
€3HbIX «HebnaronpusaTHbIX COBbITUS» Y B3POCHbIX NALMEHTOB
B Bo3pacTe oT 24 o 53 net Ha npenapat Tubersol nponssog-
ctBa Aventis Pasteur (HbiHe Sanofi Pasteur). OHn xapaktepu-
30BannCb Kak nokamnbHbIMK, Tak U CUCTEMHbIMIA CUMMTOMaMM
(aHrMoHeBpOTHMYECKNA OTEK, KpanuBHuUa, opbiwka). OpHako
3 3TOTO YMCra JOCTOBEPHO Bbi3BaHHbIMK npobon MaHTy npu-
3Hanu Tonbko 9 anNM3040B. YacToTa perucTpauum Takux cnyda-
eB B CLUA 3a atot nepuog coctasuna 0,08 Ha 1 mnH gos (11).
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B KaHape 3a 12 net HabniogeHuin (1993-2005 rr.) nonyyeHbl
CXOAHble LUndpbl: 1-3 cnyyas HEMEANEeHHbIX peakLuil Ha 1 MIH
po3 npenapata Tubersol [14]. ABTOpbI CYATAIOT 3TU NOKasaTenu
3aHWXKEHHbIMN.

Bmecte ¢ Tem Hapo 3ameTuTb, yTo B Poccun Tpaguuu-
OHHO NpuUMeHsieTcs TyOepKynH B MEHbLUEN KOHLEHTpaLuy,
yem Ha 3anage (cooTBetcTBeHHO 2TE u 5TE). K Tomy xe ux Ty-
GepkynuH PPD-S nomyyatoT TOMbKO M3 BUPYMEHTHOTO LiTaMma
M. tuberculosis, a oTevecTBeHHbIn Tyb6epkynuH PPD-L — no-
poBHy u3 M. tuberculosis u M. bovis. HanomHuwm, Hawa npoba
MaHTy HaleneHa He TOMbKO Ha MacCOBbIA CKPUHWHT MHAeKLmMK,
HO M Ha KOHTPOMb 3P EKTUBHOCTI NOCTBAKLMHAMBHOMO UMMYHU-
TeTa nocne MMMyHW3aLUmumn geten BakumHon BLIK.

[MpUYnHbI Pa3BUTUS MECTHBIX W CUCTEMHBbIX peakuuit He-
ME[NEHHOTO TUNa Ha pekoMOuHaHTHble 6enkn ESAT6 n CFP10
B OTeyecTBeHHOM [uackuHtecte w gatckom C-Tb moka ocra-
I0TCS HESICHBIMU. Ha Kakue KOMMOHEHTbI MpenapaToB Tak 0CTpo
pearvpyloT HEKOTopble 4eTW M B3pocrble? BO3MOXHO Ha aHTy-
reHbl M. tuberculosis HesaBucuMO 0T crnocoba ux NomyveHus,
HO Henb3s UCKMKYNTb, YTO U HA KOMMOHEHTbI NUTaTENbHbIX Cpea
WIN NPOZYKTbI KU3HEeeATENbHOCTN Tex DakTepuanbHbIX KNeTok
(E. coli wnn L. lactis), ¢ NOMOLLbK KOTOPbIX MOMyYany reHHO-UH-
XeHepHble NpoTeunHbl. PaspaboTunku TexHonorum [uackuHtecTa
pobunuce 95-98% creneHn 04nCTKM npenapaTUBHbIX KONNYECTB
reHHouHxeHepHoro 6enka ESAT6/CFP10 [2]. OgHako npu nepe-
xoge oT TabopaTopHbIX Cepuii k MacluTabnpoBaHHOMY NPON3BOA-
CTBY 4pe3sBblYaliHO TPYAHO COXPaHUTb TaKyK BbICOKYH CTEneHb
OYNCTKM.

Tautcsa nu B npupoge [uackuutecta noteHuynan ans Gonee
cepbesHbiX NODOYHBIX Peakuui, YeM B OMMUCAHHBIX Bbille Cryya-
x? Befib MONEKYNSAPHbIN BEC Y IMHKMPOBAHHbIX (CAIMTBIX BMECTE)
6enkoB ESAT6 n CFP10 cywecTtBeHHO Gonblue, Yem y nobon
13 mMHorux (o 200) ranTeHHbIX pakumin cTaHgapTHoro Tybep-
kynuHa. Kpome Toro, koHueHTpauus ESAT6 u CFP10 B gecsatku
(ecnu He B COTHM) pas3 Bbille, YEM Y TakWX e NpUpPOaHbIX 6en-
koB B TyDepkyniHe, Beb NOCNELHNE CHHTE3MPYKOTCS Henocpea-
CTBEHHO MukobakTepusmn. Ecrim B 1 pose TybepkynuHa (2TE)
ana npobel MaHTy cymmapHo cogepxutcs 0,12 mkr okono 20
Menkux GenkoB, TO B aHanoruyHoit fose finackuHtecta — 0,2 MKr
TOMBKO YNCTOrO KpynHOro MoHonpoTenHa ESAT6/CFP10.

FApkum gokasatenbCTBoM besonacHocTv npobel MaHTy ¢ Ty-
6epkynnHom PPD-L cTan neyanbHO M3BECTHbIN MHLMAEHT B OK-
ta6pe 2013 roga B [pumopckom kpae, KOraa Mo XxanaTHOCTM
LIKOMbHOMO nejuatpa W B HapylleHWe WHCTPYKLMM medcecTpa
BMecTo 2TE ctaHgapTHoro TybepkynuHa BBena 45 mogpocTkam
BHYTPWKOXHO PacTBOP CYXOrO OYMLLEHHOMO TyGepkynuHa B Bo3e,
B 2500 pa3 npesbiwatowwein gonyctumyto. Mocne aTon npoueay-
pbl y 32 NOAPOCTKOB BO3HMKMA TOKCUKO-annepruyeckas peakuus
Ha Ty6epKynuH B BLE NOKPACHEHWS B MECTE UHBEKLWN U rONOB-
Hom 6onun. B Mockse obcnenoBanu 11 LKOMbHUKOB, OCTanbHbIX
Habnoganu Bo Bnagneoctoke. Bekope 6e3 kakux-nubo nocnep-
CTBMN [N 340POBbS BCE MOAPOCTKMA BEPHYMUCH K 3aHATUAM.
Bpsg nu Takon cuHan 6bin BO3MOXeEH nocne nepefo3vpoBKu
PeKOMOVHaAHTHOTO annepreHa.

CyouTb 06 UMMYHHBIX 1 NATOXMMUYECKUX MEXaHU3Max MeCT-
HbIX 1 CUCTEMHbIX MOBPEXLAOLLMX PEAKLUMA Ha BHYTPUKOXKHOE
BBEZEHNE TyDEepKyNe3HbIX annepreHoB MOXHO TOMbKO rMNOTeTH-
yeckn, MBO KOHKPETHbIE HayuyHble CBELEHMs Mo 3TOMy BOMPOCY
OTCYTCTBYIOT. ECnu B3ATb 32 OCHOBY MMYHO3aBMCUMYHO KOHLIEN-
umio MHT, To onucaHHble Bbille HECKOMNbKO LEeCSTKOB 9Mv3040B
HWKaK He MOTYT BbITb OTHECEHbI K TUMYy | MMMYHONOTMYeCKOM -
nepyyBCTBUTENBHOCTM NO Knaccudmkaumm Coombs n Gell [10].
Kak 13BecTHO, adpchektopamu AaHHoro BapuaHta MHT cnyxart
cneunduyecke IgE-aHTMTENna BMECTe C Ty4HbIMKM KneTKaMmm
1 Basocunamu. MMpu NocTaHOBKe KOXHbIX NPO6 ¢ TyGepKynesHbI-
MY annepreHami peakuum Takoro Tuna BCTpeyanuch bl ropasgo
yaiye, K TOMy Xe y NauMeHTOB B aHaMHe3e [JOMMKHa YeTKO npo-
CMexmBaTbCa annepruyeckas npegpacnonoXeHHOCTb K aTonuu.
[ns BbipaboTku cneunduyecknx IgE-aHTuten MukobakTepuans-
Hble 6enKku 1 Apyrne KOMNOHeHTbI AnackuHTeCTa BPOSITHO, CRNLL-
KOM MaroBeCHsI.

B aTtom cBete npeactaBnsiTcA ManoybeauTenbHbIMU
06BACHEHNS NpUYKMHBI CMepTu 6-neTHen aesouku B Cwmo-
NEHCKOM MpPOTMBOTYOEPKYNE3HOM KMUHUYECKOM AWcnaHcepe
B aekabpe 2015. MNepBoHayanbHo CMU owmboyHo coobuyu-
NN, YTO MPUYMHOI CMepTU CTana nocTaHoBka Npobbl MaHTy,
a He [lnackuutect. 310 nobyaguno npegnpustue HAW BakuynH
1 CbIBOPOTOK 9KCTPEHHO KOMaHAMPOBaTb CBOUX NpefcTaBuTe-
newn u3 Metepbypra k mecty Tparegun. OgHaKo MOCKOBCKME
dTr3matpbl Npubbinu paHblie u cneuyuanuctsl CM6HUMBC
KOHTaKTa C POAMTENAMM [LEBOYKM W Bpayamu AucrnaHcepa
He umenu. B nogpobHol cnpaske, COCTABNEHHON MECTHbLIMM
cneumanucTamu 1 akcnepTamu, ykasaHo, Yto pebeHok note-
PAN CO3HAHWE My HEro OCTaHOBWIIOCH CEpALE MPSIMO BO Bpe-
Msi BBefdeHus [wackuHtecta. OfHako Mo CBeXWM cregam
cobbITUSA, XypHANUCTbI MUCanM O CMEPTU AEBOYKM Ha pyKax
poauTeneit nocne NocTaHoOBKM Npobbl.

CornacHo TekcTy «CnpaBku no pesynbTaTamM NPOBEPKY
OrbY3 «CmoneHcknin  MpoTMBOTYGEPKYNE3HbIN  KITMHUYECKII
ancnaHcep» no dakty cmeptn pebeHka OO ot 29.12.2015
«Mpuynronn cmeptn (GPNO pebenka) nocnyxuna MrHoBeHHas
cmepTb. [uarHos «MrHoBeHHas CMepTb» BbICTaBMEH MnoCne
MOSHOr0 NOCMEPTHOTO UCCNEOBAHNS, HE BbISIBUBLLETO HanMM4us
HO30MOTMYECKMX efMHUL, KOTOpble MOrKN Obl CaMOCTOSTENBHO
ABUTBCA MPUYMHON CMEpPTU, U WUCKMIOYEHUS aHauIakTM4eckon
peakunn 1 BO3MOXHbIX NODOYHBbIX peakuuii Ha BBefeHWe npe-
naparta [uackuHtect». [anee cnepyet: «[lyckoBbiM (hakTopoMm
ans passutus MrHoBeHHo cMepTyh y pebeHka ... Morna sBUTbCS
MCYXO3MOLMOHANbHAs Peakums Ha MHBEKLMIO, CKIepoTUYeckne
nocneonepayyoHHble U3MEHEHUS B MWOKapAe W MpOeKummn npo-
BOAsILLEN cuctembl cepauar (Lut. no Tekcty Cnpasku). Moyemy-
TO B CMpaBke OTCYTCTBOBANO 3aKIOYEHNe JKenepTa ¢ AaHHbIMU
“ccnepoBaHns Tpyna AEBOYKM.

HekoTopoe COMHEHWe BbI3bIBAET CCbIfIKA HA MCUMXO3MO-
LiMOHarbHYI0 peakunio, Tak kak aTa [eBOYKa 3a HECKOMbko neT
[0 91010 6e3 kakmx-nnbo TSKKUX NoCnescTBUIA NepeHecna one-
paumMio Ha Cepale C COOTBETCTBYHLMMM peabunutauymoHHbIMA
npoueaypamu rnocrne Heé, a Takke He pa3 mony4yana MpPUBMBKN
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OPUTMHAJIBHBIE CTATBH

Anneprunyeckue peakuuu

A

HemepnnexnHoro tuna ll

HemepnexnHoro tuna |
(IgG / kneTku BOCNANeHNs)

(macTounTbl, 6a3odunbl)

HemepanexnHoro Tuna IV
(JTumpouuTel)

Hemennenuoro tuna lll
(IC / kneTkn BOCNANeHNs)

OnocpeaoBaHHas peLentTopamm

[psiMble MEXKNeTO4HbIe
KOHTaKTbl

Mcespoanneprus

Puc. 1. Cxema Bo3mMoxHbIX peakuun HT (BbiaeneHbl oBanom)

W Opyrue uHbekuun. B Tom yncne e HeopgHokpaTHO 6e3 BCAKMX
npobnem ctasunu npoby MaHTy.

OpHako 0CTaeTCsl COMHEHME B KOPPEKTHOCTYM NabopaTopHbIX
apryMeHTOB O HenpuyacTHOCTW anneprudeckon npobel ¢ ACT
k cnyumsLuemycs. [puBegem 4OCNOBHO BeCh M. 3 cnpaBku: «AHa-
N13 NpefcTaBeHHON AOKYMEHTALUN U JONONHUTENbHbIE Uccne-
[OBaHNS CBUAETENLCTBYIOT 00 OTCyTCTBMM Y pebeHka aHadm-
NaKTYecKoro Loka: y pebeHka OTCYTCTBOBaNM anneprus v an-
nepruyeckne 3abonesaHus, YTO MOATBEPKAEHO NabopaTOpPHbLIM
nccnegoBaHneM KpoBu pebeHka B nepBble 5 4acoB nocne cmMepTy
(ypoBeHb obLwero IgE 14,7 U/ml npu Hopme 0,00-100,0 U/ml, 30-
3uHounbI 3% npw HopMe 3-4%, TpunTasa 2,65 MKr/n npu Hopme
11,0 MKr/n)». 3TN aprymMeHTbl He BbIGEPXKMBAKOT CEPbE3HON Kpu-
TUKW, MO0 JABHO M3BECTHO, YTO MEXaHW3MOB aHaUNaKTUYECKNX
peakunii 6onblue, YeM TOMbKO OBYCMOBMEHHbIE ATOMUYECKNMM
aHTUTenamu knacca IgE.

B Hawwmx cnyyasx 6onee BeposiTHOW NpeACTaBAseTCs Npu-
YacTHOCTb TpeTbero Tuna MHT (MMMYHOKOMNNEKCHOTO MO N3BECT-
How knaccudomkau kenna u Kym6ea), npu KOTOpom annepre-
HaMmu MOryT BbITb CpaBHUTENBHO HebOMbLUKE pacTBOPUMbIE ben-
ku, @ adpdekTopamm CryxaT aHTuTena K MukobakTepuanbHbIM
aHTUreHam, yxe NpeAcyLECTBYIOLWME K MOMEHTY BHYTPUKOXHOM
npobbl (10). 3TM aHTUTENA, NPEUMYLLECTBEHHO NOAKMNACCOB
IgG1, 1gG2 n 1gG3, a Takke knacca IgM, 0GpasytoT ¢ BBEAEHHbI-
MU B KOXY BELLECTBAMWU UMMYHHbIE KOMMEKChI, KOTOPbIE aKTK-
BMPYIOT cucTemy komnnemeHTa. Jiubepauus aHacunoToKCMHOB
C3a, C3b n Cha BefeT K NOBbILIEHUIO NPOHULLAEMOCTH COCYL0B,

cTuHHan
anneprus IgE

FceR, C5aR, C3aR
FceR

IgE lgE+Cha

Anneprus gBoiiHoro
NPOMCX0XKAeHNSA

pacnagy HenTpodunoB 1 BOCNANMTENBHOMY NOBPEXAEHNO OKpY-
Katowwmx TkaHel. KnuHnumeTbl nofYepkvBatoT, YTo aHadmunakTu-
Yeckue peakLum 3TOro TUNa WHOTAa MOryT pasBUBaTLCA CTPEMM-
TenbHo, 60MbHOI Cpasy TepsieT CO3HaHWE, apTepuanbHoe AaB-
NieHne He onpeaenseTcs, AblXxaHue B NErkMX He BbICMyLINBAETCS.
[MpoTuBOLLOKOBas Tepanus npu 3Tom HeapdekTusHa [4, 13].

Takke BeCbMa BEpOSTHO pa3BUTUE aHaunakTongHbIxX (arn-
NEpPronaHbIX) peakuuit, KOTOpble KIMHMYECKM OYEHb CXOLHb
C aHauNakTUYECKMMN, HO B HWX OTCYTCTBYET MMMYyHOMOrnye-
ckas ctagus. B takom cnyyae BbicBOBOXAEHME aHadmMIOTOKCH-
HoB C3a, C3b, C5a nunu Bronornyeckm akTMBHbIX aMUHOB (rucTa-
MWHa, aLeTWUnXonuHa, OpagukuHUHA W ApYrMX) B MECTe UHbeK-
LM MPOUCXOAMT B pe3ynbTaTe NPSIMOTO BO3AENCTBUS HA KIETKM
pasnnyHbIX BeLecTs, 6e3 yyacTus Crneunpuyecknx aHTuTen.
Mpu aTOM mpsmbiMu nnbepatopamMy MegnaTopoB BOCManeHus
MOryT ObITb KOMMOHEHTbI GakTepuanbHbIX KNEeTOK, UX FeHHOWH-
KEHEpHble MPOLYKTbI, CreJoBble KONWUYeCTBa cpedbl KynbTuBU-
poBaHus. Hepeako npupoga Takux peakuynin UMeeT CMeLIaHHbIN
XapakTep, Koraa K “x BO3HMKHOBEHWIO MPUYaCTHbI OBHOBPEMEHHO
pasnuyHble MexaHn3mbl 1 akTopsl (puc 1).

Mo cylecTBy, BCe BapuaHTbl rMNep4yBCTBUTENBHOCTY SBMS-
t0TCS NOMbITKO 3aLUMTbI OPraHu3mMa OT YyXepOoaHbIX areHToB, 0f-
HaKO 130bITOYHbI OTBET NPUBOLAWT K MOBPEXAEHMIO €ro KNeToK,
OpraHoB 1 CUCTEM.

He3aBuCUMO OT TOrO, K Kakoil kaTeropu MecTHble Win cuc-
TEMHblEe HeMeaneHHble peakLmn OTHOCATCS, CTENEHb UX TSHKECTU
OnpenensieTcst BblpaXeHHOCTbI0 U CKOPOCTbO Pa3BUTUS remoau-
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HaMWYECKMX HapyLUeHWit 1 BocnaneHus. Yem BbicTpee oHM Mmpo-
SBNSAOTCS, TEM BbILLE TSHXKECTb — BMIOTb O aHaNUNaKTUYECKOrO
woka. Moatomy HabnwogeHne 3a NaUUeHTOM B TEYEHUE HEKOTO-
pOro BPeMeHM NoCe MHBEKLMM HUKOTAa He ByaeT MUWHUM.

OueBUAHO, YTO annepreH TybepkynesHblii peKOMOUHAHTHBIN
[unackuHtecT cnocobeH BbI3bIBAaTL Y 4YacT AETE Henpensu-
AeHHble MODOYHbIE MECTHbIE M CUCTEMHblE peakuun MHT. Bos-
MOXHBIMIA MeXaHu3mMami MaHUeCTHbIX NPOSBAEHNI MHAMBK-
ByanbHOW HENepeHoCMMOCTM MOryT BbiTb aHadunakTudeckne w/
UK aHauNakTonaHble peakLym, Bbl3BaHHbIE FEHHOMHXEHEPHbI-
M1 Benkamm, KOMMNOHEHTaMW BaKTepuanbHOrO CUHTE3a Mnm cpe-
Abl KyNbTUBMPOBaHWS. 3aperncTpupoBaHHble y geten okono 50
Cny4yaeB Tak/X peakuuin He npeacTaBnsamy 60MbLION ONacHOCTY
ANS XW3HU, Hanbonee ApKUMU UX NPOSIBNIEHNUAMM Bbinu 06LLIMp-
Hblit 60NE3HeHHbI OTEK Ha pyke, NMXxopajaka, Ny3bipbKoBbIE rep-
neTMOpMHbIe BbICbINaHWA Ha koxe. C Lenbi npodunakTuk
pasBuTis 6onee omacHbiX MOBOYHBLIX peakuwii LenecoobpasHo
HabnogaTb NauueHToB He MeHee 15 MUHYT nocne NpoBeAeHus
npo6 u 6bITb rOTOBLIMK K Bopbbe ¢ aHadmnakcuen.
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CTPOEHWE TUMYCA B PAHHEM NEPUOAE NMOCTHATANBHOIO
OHTOrEHE3A NPU BO3OEUCTBUX STAHONIOM W KOPPEKLIMKA TUMATTUHOM

© Omutpuin Butanbesuy bpeyceHko, MsaH [Jobpomuposuy [jumos, EkatepuHa CepreeBHa KnumeHko,
Hatanbs PadaunosHa KapenuHa

CaHkT-MeTepOyprekuil rocyAapCTBEHHBINA NeanaTpruyieckuin meauuuHekuin yHusepeutet. 194100, r. CankT-Metep6ypr, yn. Nlutosckas, 4. 2

KoHTakTHas nigpopmauus: EkateprnHa CepreeBHa KnnumeHko — cTygeHtka ®rb0OY BO CM6IMMIMY Munagpasa Poceuu. E-mail:
bymalvina@gmail. com

PE3KOME. M3yyeHbl 1 npuBeaeHbl NOCNEAHNE HAaYYHble JaHHbIE MO BONPOCAM Pa3BUTUS TUMYCa W €ro U3MEHEHMI
B CNefCTBMe BO3AENCTBUS 3TaHONA U KOPPEKLMW TUMANWHOM B paHHUI NOCTHATanNbHbIN NepUog. JKcnepuMeHTanb-
Hble AaHHble Obinn B3ATbl Yepe3 OAMHAKOBbIE MPOMEXYTKN BpeMeHu. [oflyYeHHblIe AaHHbIe CYLLeCTBEHHO pacLum-
PAKOT U JONOMHSIOT MMEILLMEeCs NPeACTaBNeHNs 0 CTPOEHUM TUMYCa KPbIC, Pa3BMBABLUMXCS B YCMOBUAX HOPMbI
1 nocne npeHaTtanbHo U NOCTHaTaNbHOM 3TaHOMNOBOW MHTOKCUKALIMK, @ TaKXe NPU UMMYHOKOPPEKLIMM TUMANNHOM.
OHW nokasbIBal0T, YTO KOPPEKLMUS TUMATIMHOM B YCIIOBUSX NPEHaTanbHOro U NOCTHATaNbHOro BO3AENCTBUS 3TaHO-
na oKa3blBaeT NONOXUTENbHOE BAWSHWE, 1 MOPGONOrMyeckne napameTpbl TuMyca 6nusgarcsa k Hopme. CTteneHb
BbIPaXEHHOCTN 3TOro adhpekTa 3aBUCUT OT ANUTENBHOCTW MPUMEHEHUS TUManuHa. B faHHoi cTaTbe BnepBsble
oTpaxaeTtcs ANHaMUKa U3MEHEHUI MOPGOMETPUYECKMX NapaMeTpoB TUMYCa, a Takxe TeMMbl NPUPOCTa Kaxaoro
N3 HAX. TN JaHHble [OKa3bIBAOT UIMMYHOMOAYNPYIOLLEee BNNSHWE TUManWHa Npu 0AHOBPEMEHHOM BO3AENCTBUM
aTaHona.

KIMKOYEBBIE CITOBA: TUMYyC; MMMYHHas cucTema; MoOpdOosiorus; OHTOTreHe3; 3TaHOM; TUManuH.

STRUCTURE OF THYMUS DURING EARLY POSTNATAL ONTOGENESIS
UNDER ETHANOL INFLUENCE AND CORRECTION WITH THYMULIN

© Dmitriy V. Breusenko, Ivan D. Dimov, Ekaterina S. Klimenko, Natalya R. Karelina
St. Petersburg State Pediatric Medical University. 194100, Saint Petersburg, Litovskaya st. 2

Contact information: Ekaterina S. Klimenko — Graduate Student Department of Human Anatomy St. Petersburg State
Pediatric Medical University. E-mail: bymalvina@gmail. com

ABSTRACT. The latest scientific data on the development of the thymus and changes due to the effects of ethanol
and correction by thymalin in the early postnatal period were studied and presented. The experimental data took at
the same intervals. The obtained data significantly expand and supplement the available ideas on the structure of
the thymus of rats developed under normal conditions and after prenatal and postnatal ethanol intoxication, as well
as with immunoregulation with thymalin. They show that correction with thymalin in prenatal and postnatal ethanol
influence has a positive effect, and the morphological parameters of the thymus are approaching the norm. The
degree of expression of this effect depends on the duration of application of thymalin. This article reflects for the first
time the dynamics of changes in the morphometric parameters of the thymus, as well as the rate of growth of each of
them. These data prove the immunomodulating effect of thymalin with simultaneous exposure to ethanol.

KEYWORDS: thymus; immune system; morphology; ontogenesis; ethanol; thymalin.

Tumyc, LeHTpanbHbIi OpraH MMMYHHOW CUCTEMBI, BO MHOTOM  Haubonee 3HaunMbIMK SBNSKOTCS HEBNaronpusTHbIE 9K30TeHHbIE
OnpedenseT He TOMbKO COCTOSIHWE NEPUdEepUYEcKX OpraHoB — BIUSHUS PA3NNYHON 3TUONMOMMK B NPEHaTanbHOM Nepuoge OHTO-
VMMYHOreHe3a, HO 1 BbIPaXEHHOCTb 3alLMTHbIX Peakuuii BCEro reHesa, a Takke Hanuune naTtonorum MaTepuHCKOro OpraHuama.
opraHuama. Cpean MpuyvH, NPUBOLALLMX K UMMyHoAeduuuTam,  YnoTpebneHue XeHWwuHammn aTaHONCOAep aluMX HanuTKoB B ne-
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pnog 6epeMEHHOCTH MOXET MPUBOAUTL K UMMYHOZE(PULMTHBIM
COCTOSIHUAIM Y HOBOPOXAEHHbIX feTelt [2, 3].

B koHUe XX — Havane XXI| Beka nosBunucb paboTbl, B KOTO-
PbIX MOKa3aHbl U3MEHEHUs, NPOUCXOAALLMe B TUMYCe 1 numda-
TUYECKWX y3nax, BCNeACTBUe NMpeHaTanbHOro BO3LEeMCTBUS 3Ta-
Hona. BaxHoi 3apaven SBNSETCS NOMCK CPEACTB ANs KOPPeKLMN
BO3HMKaKOLLMX HapylweHuii. OQHUM M3 W3BECTHBLIX NpenapaToB
SBNAETCA NenTUAHbIN NpenapaT TManuH, NoMyYeHHbIA N3 TUMY-
ca. B npaktuueckon MeanunHe TUManuH NPUMEHSIETCS B NTEYEHUM
MHOrWx 3aboneBaHuit, HaumHas ¢ koHua 70 rogoB NPOLLIOro Beka.
B aKcnepumeHTanbHbIX NCCREA0BaHMsX NoKasaHo, YTO BBEAEHWE
TUManuHa okasbiBaeT MONOXWUTENbHOE BAMSHWE Ha PETUKYNsp-
HbIA 3MUTENUIA U Ha NTMMPONAHbIE KOMNOHEHTBI TUMYca. OnncaHo
ycunexve nponudepauun 1 ouddepeHLnpoBkN NUMEPOUAHBIX
KNeToK Npu BBeJEHWUM TUManuHa nabopaTopHbLIM XMBOTHBIM [3],
HO JaHHbIX O BIMSIHUM TUMamnuHa Ha CTpPOEHWe TUMyca passu-
BalOLLErocs opraHu3ma npy BO3LeCTBAN dTaHoMa B JOCTYMHOM
nutepatype He o6HapyxeHo. [MpefcTaBnsieTcs akTyanbHbIM
3KCNEepPUMEHTANbHOE MCCMefoBaHNe, NOCBALWEHHOE BbISCHEHMWIO
0COBeHHOCTeN CTPOeHUs TMMyca B paHHEeM MoCTHaTanbHOM mne-
pWUOAE OHTOTEHe3a Npu BO3LEACTBUM 3TaHoNa W Ha POHE UMMY-
HOKOPPEKLWN TUMaNHOM.

MATEPUAIbI U METO[ObI

WccneposaHue BbinonHeHo Ha 140 kpbicax B BO3pacTe
0T nepuoda HOBOPOXOEHHOCTM [0 21 CyTOK NOCTHaTanbHOM
K3HN. XKMBOTHbIE ObINV pa3geneHbl Ha YeTbIpe rpynnbl. | rpynny
COCTaBW/IM XMBOTHblE, POAMBLUMECH OT CaMOK, E€XEeAHEBHbIN
paLyOH KOTOPbIX Ha BCEM NPOTSKEHUM AKCMEPUMEHTA COCTaBNANM
cyxoit kombukopm 1 nutbeBas Boga. Bo Il, 11l v IV rpynnbl Bowno
MOTOMCTBO CaMOK, MOMy4YaBWWX BO Bpemsi OepemMeHHOCTH
W nocre €& OKOH4YaHus cyxoin kombukopm n 15% pacTBop
3TaHona B Ka4yecTBE EAMHCTBEHHOrO WCTOYHWKA KMAKOCTMU.
MoTtomcTay camok Ill rpynnbl BBOAWNN TUMANWH NO CReayloLLei
CxeMme: B NepBble NsATb CYTOK NOCTHATaNbHON XU3HU EXEAHEBHO,
a Takke Ha 7 v 14 cyTKM NOAKOXHO B [03e 40 MK/M? NOBEPXHOCTY
Tena. MotomcTBy KpbiC IV rpynnbl B 3TV Xe CPOKW BBOAUIM
ONCTUANWUPOBaHHYK BOZY B afekBaTHOM 06béme. YKMBOTHble
cogepxanuck B BuBapun CMOIMIMY B nnacTmMaccoBbIX KneTkax
paamepom 50 cm x 30 cm x30 cm, B CyxOM, OTanI1BaemMom nome-
LEHWUN C JOCTATOYHbIM €CTECTBEHHBIM W UCKYCCTBEHHBIM OCBE-
LeHnem, npu Temnepatype +20-22 °C.

[ns oueHkM pasBMTMS TUMyCa pacCUMTbIBaNM nokasaTenu
BO3pacTHoi Mopdhonorun: abcomoTHbI npupocT (AlT), sHepruio
pocTa (OP) u Temn npupocrta (TM) [2].

Al onpepensnu kak pasHOCTb Mexay abcomnTHbIMU 3Have-
HWSIMW NOKa3aTens B AaHHbIA U NpeablayLynuid Nepuoabl:

AM=N,-N,

roe N, — abconoTHoe 3HadeHue nokasatens B AaHHbIN nepuog;
N, — abconioTHoe 3HaueHue nokasaTens npeablayLiero nepuoaa.

OP paccunTbiBanm, kak oTHoLeHue Al K UCTeKLieMy npome-
XYTKY BPEMeEHN:;

9P =AM/ t-t,
roe t, nt, — Bpems (CyT) UCTEKLEee MEXaY AaHHbIM U Npeablay-
LM YPOBHEM CpaBHWBAEMbIX BENMYNH (7 CYTOK).
TI BblYMCAANKM Kak OTHOLEHME Mexay All gaHHoro nepuoga
1 abCONKTHLIM YPOBHEM MoKa3aTeNs NpefblayLWero nepruoaa:

TN =AM, /N, x 100%,

rae All, — abcomoTHbIM NPUPOCT B AaHHbIA nepuod; N, — abco-
NIOTHBIN NOKa3aTenb NPeALLecTBYLLEro nepuoaa.

B xoae akcnepumeHTa BbIno YCTaHOBIEHO, YTO Y KPbIC B NEP-
BYI0 HELIENNI0 MOCTHATANBbHOTO Nepuoda OHTOreHe3a HabngatoT-
s HanbonbLumMe 3Ha4eHUs TEMMOB NMPUPOCTa MOPPOMETPUYECKNX
nokasatenei Tumyca (tabn. 1, puc. 1). UcknioyeHne coctaBnsioT
TM nWHeRHbIX pasMepoB NpaBOi AOMW, KOTOPbIE NOCTENEHHO
CHUKAOTCS Ha MPOTSPKEHUM BCero nepuoga Habnwogewni. Poct
B ANWHY NEBOW JONM TUMYyCa NMPOWCXOAMT MPEUMYLLECTBEHHO B
kpaHuanbHOM HanpasneHuu. [locne uMMyHOKOppekuun, B Teve-
HWe NepBOV HEAEnM NOCTHATaNbHON XU3HW HAYNHAETCH CTUMY-
NALUS KOMMEHCATOPHBLIX peakuuii, B BonbLUeil CTENEHN B Kope
TUMyca.

MexXgonbKOBbIE W BHYTPUOONBKOBbLIE COCYAbl PACLUMPEHbI
MOMHOKPOBHbI. B HEKOTOPBIX AONbKaxX BUAHbBI TOYEYHbIE KPOBOW3-
nusHus, npenmyllectseHHo B KB. B KB BcTpeyatotcs u npakTu-
4ecku NULLIEHHbIE NMMAOLMTOB yyacTku (puc. 2).

BonbwwnHcTBo CD3+-MMMYyHOPEaKTUBHBIX KNETOK COCPesoTo-
YEHO B HapyxHoi 30He KB, Heckonbko meHble ux B MB, a BO
BHYTPEHHE KOPTUKANbHON 30HE MX KONMYECTBO MUHUMATBHOE.

BTops Hepens XW3HW KpbiC XapaKTepnayeTcst HauMeHbLIMMA
nokasaTensiMm Temna npupocta MOpOMETPUYECKMX NapameT-
poB. [paBas gons pacTeT B KayAarbHOM HanpaBneHuu mpe-
MMYLLECTBEHHO B 3TOT MPOMEXYTOK BPEMeHM. Takke nposiBrs-
€TCs TEeHOEHUMS K HOpManu3aumn NIMHENHbIX pa3MepoB TuMyca
(Tabn. 2). GukcupyeTcs ynyyleHne KOMMYECTBEHHBIX NokasaTe-
nen KNeTo4Horo cocTasa (puc. 3).

= KopkoBoe BelecTBo =Mo3rosoe BeLLecTBO

80

70 68,25

601

50,85

501 ]

40

301
| 18,23

» 1239 10,89

10+ :

3,61 2 3,18 = )

N '? moo M| PER e
Manble CpegHue  bonbwwne Petuky- [ereHepu-  Knetku
nmmdo-  auMdo-  numdo-  NApHble  pylowue ¢ dury-
UNThI Tl Tl anure- KneTkn pamu

nNOLNTBI MUTO32

Puc. 1. AGconioTHble 3HauyeHus KonuuyecTBa knetok (X * Sx )
Ha nnowagu 15 000 mMKM? cpe3a TUMyca KpbiC B Bo3pacTe
7 CyTOK Npy BO3[€CTBUM ITAHOMA M KOPPEKLUM TUMATIUHOM
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Tabnuua 1
MopdhomeTpuyeckme nokasatenu TMMyca KpbIiC B Bo3pacTe 7 CyTOK Npu BO3AEUCTBUM 3TaHONA U KOPPEKLUM TUMATIMHOM
Moka3aTenu Bo3pacTHOM Mopdonorum
CpepHue 3HayeHus ABcontoTHBIN NpupocT | QHeprusi pocTta | Temnbl npupocTa, %
AbcontoTHas mMacca, 0,0361+0,0013 0,0249 0,0036 222
OTHocuTenbHas Macca 0,0041+0,0001 0,0023 0,0003 128
[nuHa Trmyca, Mm 5,34+0,36 1,6 0,2286 43
LUnpuHa Tumyca, Mm 3,46+0,09 1,45 0,2072 72
[lnuHa neBoit 4onu, Mm 5,28+0,08 3,04 0,4343 136
LLnpwuHa neson gonu, Mm 1,95+0,10 0,68 0,0971 54
[nuHa npaBoit fonu, Mm 4,37+0,18 3,10 0,4429 244
LUnpuHa npaBo fonu, Mm 1,74+0,07 0,9 0,1286 107
Tabnuya 2
MopdomeTpuyeckme nokasatenu TMMyca KpbIic B Bo3pacTe 14 cyTok npy BO3AEWCTBUM 3TaHOMNA U KOPPEKLIUM TUMASIMHOM
[MokasaTtenu Bo3pacTHON MOpOIorun
MopdomeTpuyeckie napameTpbl
CpefiHue 3HayeHus ABcontoTHBIN NpupocT | OHeprust pocta | Tewmnbl NpupocTa, %
AbcontoTHasa macca, © 0,0697+0,0009 0,0336 0,0048 93
OTHocuTenbHasa macca 0,0048+0,0002 0,0007 0,0001 17
[OnvHa Tnmyca, Mm 7,38+0,29 2,04 0,2914 38
WnpuHa Tumyca, mm 4,7340,18 1,27 0,1814 38
[OnnHa neson gonu, Mm 6,93+0,07 1,65 0,2357 31
WHnpuna neson gonu, Mm 2,58+0,02 0,63 0,0900 32
[OnunHa npason gonu, mm 5,84+0,24 1,47 0,2100 34
LUnpuHa npason gonu, Mm 2,53+0,04 0,79 0,1129 45

Konuyectso pgonek B neson gone — 18,4+0,7, B npaBon —
16,9+1,0. 'paHnua Mexgy KOPKOBbIM 1 MO3TOBbIM BELLECTBOM
BbIpaXeHa YeTKo.

CD3+ MMMyHOpeakTVBHbIE KNETKM pacnonarakTcs, rMaBHbIM
obpa3som, B HapyxHoi 3oHe KB n MB.

B nepBble gBe Hemenu, Mpy BO3OENCTBWW 3TaHOMa, TeMMb
npupocTa JMHEMHbIX pPa3MepoB TUMYCA KpbIC, CYLLECTBEHHO
NPEBbLILIAIOT KOHTPOMbHbIE 3HAYEHUs, a B TEYeHWe TpeTbeil He-
Jenu — pes3ko noHwkatorcs (Tabn. 3). MokasaHo, 4TO nocne
VMMYHOKOPPEKLMM, B TeYEHME TPeTbel Hedenu HauMHaeT BOC-
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Tabnuua 3
MopcomeTpuyeckme nokaszatenu TMMyca KpbIC Ha 21 CyTKM XKM3HW NPU BO3AEWCTBUM TaHOMA U KOPPEKLUM TUMANUHOM
[Tokasatenu Bo3pacTHO MOpdoorum
MopdomeTpuyeckne napameTpsl
CpenHue 3HayeHus ABcontoTHbIn npupocT | OHeprus pocta | Temnbl npupocTa, %
AbcontoTHasa macca, 1 0,1289+0,0018 0,0592 0,0085 85
OTHocuTenbHas macca 0,0048+0,0002 0 0 0
[OnuHa Tumyca, Mm 6,64+0,29 1,30 0,0928 24
LLnpnHa Tmyca, Mm 2,560,017 0,14 0,0100 4
[InuHa neBow gonu, Mm 6,61+0,30 1,33 0,0950 25
LLnpuHa nesoit gonu, Mm 2,56+0,017 0,61 0,0436 31
[OnuHa npasoi gonu, Mm 6,02+0,24 18 0,0257 3
LWvpuHa npason gonum, Mm 2,55+0,18 0,02 0,0029 0,8

Puc. 2. PaclwmpeHHbIi cocya (1) M npakTMYeCKN NULIEHHBIA NUMdo-
LIMTOB YYacToK (2) B Kope TUMYyCa KPbIChl HAa 7 CYTKW XWU3HN
npy BO3AEHCTBUN 3TaHONa U KOppeKuuu TumanuHom. Ok-
packa: reMaTOKCUIMH-303UH. YBenuyeHue: 06. 40, ok.

CTaHaBMMBaTbCS  KIETOYHBIN
(puc. 4).

B neeoit gone onpegensietca B cpegHem — 17,6+1,2 gonex,
a B npaBon — 17,3+1,3, ux nnowagp yeenuuusaetcs. B obna-
CTW MOMKOCOB TWMyCa [LONbKM MMET, KakK MpaBuio, MeHbLUYH
nnowagb, Yem B LEHTpanbHOW YacT opraHa. KopkoBo-MO3ro-
Bas rpaHuua B BOMNbLIMHCTBE AOMEK BbIPaXXeHa, HO B OTAEMbHbIX
[onbkax CTépTa.

TuMyCHbIE TEMbLiA MENKMe, NX KONMYECTBO HE MPEBLILIAET 2
B [lonbke U cocTaBnseT B cpegHem 1,78+0,29. BHyTpugonbkoBble

COCTaB  MO3roBoro BelllecTBa

mKopkoBoe BeLlecTB0  ©Mo3roBoe BeLecTBo

80

71,25

70

601 49,64

50 =

40 -

30 2‘14 1E 20

fg 15,39 12,63

ol 321 o5 20979" 237056
Manble CpenHue  bonblwimne PeTtuky- [ereHepu-  KneTku
ammdpo-  numdo-  umdo-  NApHble  pylowme ¢ ury-
UNTbI UNTbI UNTbI annTe- KNeTKu pamu
NNOLNTBI MUTO3a

Puc. 3. AGcontoTHble 3HayeHUs KONMMYECTBa KNeTok (Yi Sx )
Ha nnowaau 15 000 mkm? cpe3a TUMyca KpbiC B BO3pacTte
14 cyToK npu Bo3AeACTBUM 3TaHONA M KOPPEKLMM TUMANUHOM

COCyAbl pacLUMpeHbl, OAHAKO M3BbITOMHOTO KPOBEHAMOMHEHUS
B HUX He HabrogaeTcs.

CD3+ MMMyHOpeaKTUBHbIE KNeTKM B Haubonbluem Konuye-
CTBe NPUCYTCTBYIOT B HapyxHoi 30He KB n MB, a HanmeHbLuee
WX COAepXaHWe OTMe4aeTcsl BO BHYTPEHHEN KOpTWKambHOW
30He.

Wcxogs 13 MOnyveHHbIX SKCMEepUMEHTambHbIX [JaHHbIX,
MOXHO CAenaTb BbIBOA, YTO MMMYHOKOPPEKLMS TUManuHOM
BO BPEMSsl anKoronbHOW MHTOKCUKALMM 4aeT MONOXWTeNbHble
N3MeHeHUs B MOPOMNOrMYECKUX XapaKkTepuctukax Tumyca
KpbIC, MO CPABHEHMIO C TUMYCOM KpbIC, KOTOPbIM BBOLMMCS
TONbKO 3TaHoM.

Tak, Ha 7 CYTKM XW3HW B TUMYCe KpbIC HabMioaaeTcs TeHaeH-
LW K HOpManu3aumm KneTouHOro coctaBa, 0COBEHHO BbIpaeH-
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% =KopkoBoe BeliecTso  @Mo3rosoe BeLecTso KNeTOK, U KOHL|EHTPUPYIOTCSA OHM B MO3rOBOM M B KOPKOBOM Be-
50 | 78,06 LLiecTBe TUMyca.
70 NUTEPATYPA
60 1. A6aynaes X.P. Ponb nentuaHbIx buoperynstopos B npocunakty-
50 Ke W NEeYEeHUM MECTHbIX THOMHbIX MOCNeonepaLyoHHbIX OCMOXHE-
40 34,08 35,66 HWA ocTporo anneHauuuTa. AsToped. AuC... kaHa. med. Hayk. M.;
301 2003; 21.
20 1 10.05 2. Areesa B.A. Mopdhonorus TMMyca pacTyli|ero opraHiuama npu Bo3-
10 1 J 46754 . 22523 31109 JEeNCTBUM [O3MPOBAHHHON TUMOAMHAMMM W TWUMOKMHe3un. [ucc...
01 —_— ———— = kaHf. mef. Hayk. Bonrorpag, 2007; 147
Manbie CpeaHue  bonbwmne PeTtuky- [ereHepu-  Knetku ' - Hayk. ’ ' ’
nmmdo-  nUMdo-  nUMcIo-  NISIpHble  pylowne ¢ doury- 3. Kysnuk b.W., BypaxaboH I".B., CbiTHukoB W.A. TUManuH kak nMmy-
umel UwTL! UwTL! n%me{u aeTn b HOMOZYIIATOP MMMYHOTEHe3a ! reMocTasa. dapMakor. TOKCHMKO.

Puc. 4. AGConioTHbIe 3HAYeHUA KONMYEecTBa KNETOK ()Ti Sx
) Ha nnowagm 15000 mkm? cpe3a TUMyca KpbIC B Bo3pacTe
21 cyToK npu BO3AeMCTBUM 3TaHONA U KOPPeKUMn TUma-
NUHOM

Has — B KOPKOBOM BeLLeCTBE. YcuneHue nponudepaynm, aud-
(hepeHLMPOBKN NMMGONIHBIX KNETOK MpU BBEEHUM TUMamnuHa
nabopaTopHbIM XMBOTHBIM OnMCaHo paHee [3, 4]. TTomuMmo akTu-
BaLMM KOMMEHCATOPHbIX peakLuid, He0BXOAMMO OTMETUTb YMEHb-
LUEHWE BbIPAXEHHOCTW COCYANCTON peakuun B HEM, YTO ABNSeT-
€1 O4HUM U3 3peKToB AeNCTBUS TUManuHa [1].

Ha 14 cyTku XM3HM y KpbIC NpU BO3AEUCTBUM 3TaHona
W Ha (POHe MMMYyHOKOppeKLMW, abcomoTHas macca TMyca yBe-
NM4MBaETCs, He AOCTUrasl, OAHAKO HOPManbHbIX 3HaYeHui. Temn
NpMpoCTa 3TOr0 NoKasaTens Bbille, YEM Y KpbIC, KOTOPbIM TUMarnuH
He BBoauncs. OTHocMTENbHAs Macca M Temn eé npupocta npe-
BbILUAET HOpMarbHble MokasaTtenu. JIMHelHble pasmepsl TUMyca
KpbIC, MOMy4aBLUMX 3TAHON M TUMANWH, He UMEKT CTaTUCTUYECKN
3HAYMMbIX PaA3NMYNA MO CPABHEHWIO C HOPMOW, OAHAKO TEMMb
npupocTa 3TUX napameTpoB B 2 pa3 Bbie. BeeaeHne TManuHa
NPUBOAMT K YBENWUYEHMIO KONMYECTBA [ONEK B TUMYCE W KOPKOBO-
MO3roBOro MHAeKkca. V3MeHeHWs B KMETOYHOM COCTaBe TuMyca
XMBOTHbIX 3aKMKOYAIOTCA B YBENTMYEHUM KONMYECTBA KIETOK NNM-
ouaHoro nynma u KNeTok ¢ gurypami MMTO3a, 3a UCKITIOYEHNEM
BonbLlunx NUMOLNTOB, COLEPKAHNE KOTOPbIX CHKEHO B MO3ro-
BOM Belyectee B 1,3 pasa. Ipy MMMYHOKOPPEKLMM YMEHbBLLAETCS
KOMMYECTBO PETUKYNSPHBIX AMUTENMOLMTOB, YNCTIO AEreHepupyHo-
LUMX KIETOK B KOPKOBOM BELLECTBE CTAHOBMTCS MeHbLLE, B MO3ro-
BOM — MOBbILLIAETCS.

TuManuH yMeHbLIaeT BbIPaXeHHOCTb MaToNornyeckux co-
CYAMCTbIX peakuui, BNNoTb 4O WX UCHE3HOBEHMS Ha 3 Hepe-
ne MUMMYHOKOPPEKLWW, a TaKKe MOMOXMTENbHLIE M3MEHEHMS
HabroganTcs B MO3rOBOM BeELYECTBE, B YBENMYEHMM 4ncna
MarnbiX NUMEOLMTOB U CHUKEHWN KonmyecTBa H6OMbLUMX NUM-
(hOLMTOB, PETUKYNSPHBIX 3MUTENUOLMUTOB, AEreHepupyroLLmx
W Benswmuxcs kneTok. B kopkoBoM BeLLECTBe YMEHbLIAETCS Yu-
CNo ManbIx NMM@OLMTOB M Bo3pacTaeT konnyecTso P3. Takke
Obino noaTBepxkaeHo [5], 4To noBblwaetcs konuyectso CD3+

1984; (1): 67-71.

4. Xwmenesckas W.I'. KoBanbyyk /1.B. AHanu3 uMMyHOTPOMHOM aKTuB-
HOCTW @aHTUOMOTWKOB M MPOTEONNTUYECKUX (PEPMEHTOB Ha pa3nuy-
HbIX 3KCMEPUMEHTAMNbHBIX MOAENAX NHAYKLMN UMMYHOAEPULNTHO-
ro coctosHus. MmmyHonorus. 2000; (4): 42-45.

5. Kawmenes B.®., Kypasnés t0./. OueHka adpdekTmBHOCTM ne-
yeHus GOMbHbIX MLWeMUYeckon 6GonesHblo cepaua  BbICOKMMM
po3amu TumanuHa. CoBpeMeHHble Haykoemkue TexHonoruu. 2007;
(4): 20-23.
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A.L. Chizhevsky, for 120th anniversary of his birth. The fate of the universal natural scientist, inventor, historian,
artist and thinker is examined against the backdrop of the events of his era, in connection with the attitude of his
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«The Sun, thanks to its energy fluctuations,

troubles and periodically calms the activity of atmo-,

hydro- and biosphere; The reaction follows the action, and sooner
or later

in one area there is a compensatory process,

smoothing out the sharps of the quantitative curve and aligning
it into a straight line or line expressing a course tendency

of this or that organic process on Earth.»

«The Bolsheviks did not appear because Lenin wanted it, but
because

the History of Mankind entered a new era.»

A.L. Chizhevsky

Whatever problem'’s solution Russian mind can find, it always
found a new worldview along with original intended concrete de-
cision. The Philosophy of Cosmism inspired many fruitful Russian
scientists who often have been working out of some formal re-
stricting rules of scholarship science. They created across bor-
ders of academic areas, above social and epistemological barri-
ers and made brilliant results in wide range of scientific themes,
often combining that with contribution into arts and literature [1].
Recently we met 120th anniversary of one of the brightest schol-
ars from this constellation.

Aleksandr Leonidivich Chizhevsky (also often spelled abroad:
Tchijevsky) (February, 7th 1897, Zehanove¢, Russian Empire —
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Fig. 1. Left to right: Shura Chizhevsky, his ant Olga Vasil’evna Chizhevskaya-Lesley and his father Leonid Vasil’evich Chizhevsky at home
in Kaluga, 1914 [3]

December 20th, 1964, Moscow, USSR), a Soviet natural scien-
tist, biophysicist, pathophysiologist, inventor, innovator, historian,
poet, artist, engineer, and philosopher. He was one of the sun-
niest unique polymaths of 20th age, and historians of domes-
tic science sometimes mention him as «the Soviet Leonardo».
A.L. Chizhevsky was born in the small town of Zehanoveg, locat-
ed in the Grodno Governorate, in Russian part of Poland, to the
family of a Russian artillery officer. His father was Leonid Vasil'ev-
ich Chizhevsky (1861-1929), that year a captain, later — a gener-
al of Russian Army, in Soviet period — Chief of Red Army Infantry
Commanders» Courses, titled in 1928 Hero of Labor of Red Army
[2]. This officer (as one may suggest judging upon his successful
career under extremely different regimes) was talented inventor
and military scholar contributed into Ballistics (he invented special
goniometer for firing from closed positions and an instrument for
destroying of barbed wire fences). The father implanted into Alex-
ander’s brain an analytical engineering approach and an interest
to science. His extremely rich library of books in military history
later served as one of the backgrounds for son’s studies in solar
influence on global history cyclism. The boy lost his mother very

early: Nadezhda Aleksandrovna Neviandt (1875-1898), whose
family had Dutch and French roots, died from tuberculosis when
her little Shura barely reached the age of one year. Therefore,
Aleksandr was brought up by his father, and by his grandmother
Elizaveta Semionovna Chizhevskaya-Oblachinskaya, 1828-1908
(first cousin of famous Russian admiral Pavel Stepanovich Na-
khimov, 1802-1855). Largely and most of all — he was brought
by his beloved ant Olga Vasil'evna Chizhevskaya-Lesley (1863—
1926), a person very close to him until her last day [fig. 1].

The whole genealogy (fig. 2) of Chizhevsky’s family (both by
paternal and maternal lines) was related to Russian military histo-
ry [3-4]. A founder of its Russian branch was a Polish count Jan
Kazimierz Chizhevsky, sworn to Russian crown in XVII century,
later the family gave to Russia several Cossack sergeants and
colonels, as well as officers of Russian Emperor’s Army, most of
them served in cavalry and artillery. A remarkable person among
these militaries of Chizhevsky’s genus was a grand grandfather of
A.L. Chizhevsky, participant of Suvorov’s Italian campaign — Ni-
kita Vasil'evich Chizhevsky (1760-1871), who lived 111 years and
took part in almost 100 battles. He was a knight of the Order of
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Fig. 2. Chizhevsky’s family genealogical tree. From the collection of A.L. Chizhevsky’s house-museum at Kaluga, photo by A. Se-
mashko [4]
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Fig. 3. Left: First teacher and scientific supervisor of A.L. Chizhevsky, Feodor Mefodievich Shakhmagonov [5]. Right: Chizhevsky’s house
in Kaluga, where A.L. Chizhevsky attended school (in ground floor)

Malta, and begot Aleksandr’s grandfather from a French duchess
he married. Among the ancestors of the scholar, we can find as
well the heroes of Borodino battle and Crimean war, generals of
Russian army and even a director-commandant of Tsar’s Winter
Palace. However, there were also people of art among the an-
cestors of Aleksandr: For example, Piotr Lazarevich Chizhevsky,
who was a tenor singer of the court choir, first received in 1743
the hereditary Russian nobility from Empress Elizaveta Petrovna.

In spite of family martial traditions and childhood spent in
travels between military garrisons, where his father served, young
Aleksandr preferred civil career. He has got good domestic edu-
cation, learnt in childhood four foreign languages, often visited in
adolescence Italy and France (where he took lessons of painting).
After many years of service in Polish cities, in 1913 his father, Co-
lonel L.V. Chizhevsky finally took appointment to inner Russia, to
the city of Kaluga and purchased there a house in 43 Ivanovskaya
Street. Ground floor was engaged by school, and family lived in
first floor.

Aleksandr entered Kaluga public real school, later transferred
to prestigious Private real school owed by an alumnus of Mos-
cow University — pedagogue, zoologist and physicist Feodor
Mefodievich Shakhmagonov (1874-1940), where, by an occasion
lucky for science, one of his lecturers episodically was the famous
founder of Cosmonautics Konstantin Eduardovich Tsiolkovsky
(1857-1935), who had influenced him greatly. That time K.E. Tsi-
olkovsky, who never graduated from a University, was unknown in
scholarly community of capitols and accepted by provincial public
of Kaluga just as an eccentric self-contained and self-taught in-
ventor or even poor dreamer. Who could imagine that in 20 years
(1), a teacher from Kaluga will become a classic of Cosmonautics,
while all his science fiction writings and some crazy dreams will
come true through the life of just one generation? After the first

lecture delivered for schoolchildren, K.E. Tsiolkovsky invited them
to visit his home lab and have a look on stars and planets via tele-
scope. Only one boy came to him next Sunday. It was Aleksandr
Chizhevsky [3-5]. A teacher and pupil were very close spiritual-
ly (fig. 4). K.E. Tsiolkovsky once said about his own teacher, a
founder of Russian Cosmism — a philosopher and librarian Niko-
lay Feodorovich Feodorov (1827-1903): «As a teacher he substi-
tuted all university professors for me». Largely, K.E. Tsiolkovsky
50 years later did the same for young A.L. Chizhevsky.

In 1924, the main book by K.E. Tsiolkovsky — 2™ edition of his
famous «Exploration of Outer Space by Rocket Devices» and the
first monograph by A.L. Chizhevsky described his global theory:
«The Physical Factors of Historical Process» were printed simul-
taneously on the same roll of paper purchased by Chizhevsky for
local Kaluga printing house. Both brochures became later classi-
cal books of world natural science and rocketry engineering and
were re-published many times in different languages, but initially
were just printed per author’s costs. A gifted painter, especially
skillful in landscapes and watercolor, A.L. Chizhevsky partially
supported their scientific and publishing activity on money ob-
tained from buyers of his paintings (he created over 100 of them
in Kaluga). He paid to printing house also his remuneration for the
lectures read to workers at local fabric factory. Young Aleksandr,
being familiar with Astronomy from childhood and even visited
once in France well-known astronomer Nicolas Camille Flammari-
on (1842-1925), whose popular science books he read, in Kaluga
became deeply involved in Astronomy and went farther in for solar
electromagnetism under the influence of K.E. Tsiolkovsky. «Eve-
ry being shall live and think in a way as it can archive anything
sooner or later» [6], — these words by K.E. Tsiolkovsky from his
article «Will of Universe» sound like said about his life and life of
his younger friend — A.L. Chizhevsky.
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F.M. Shakhmagonov, a provincial intellectual and poly-
math, natural and humanitarian scientist, also influenced young
A.L. Chizhevsky greatly. When A.L. Chizhevsky graduated, to-
gether with his senior friend K.E. Tsiolkovsky he worked for short
time as a teacher at the same school, headed by F.M. Shakhma-
gonov. A.L. Chizhevsky taught Literature and K.E. Tsiolkovsky —
Physics. Chizhevsky was inspired with Tsiolkovsky’s independent
thinking, bravery of his scientific search, his ability to use small
material funds during research process for achievement of signif-
icant results. Also, young man was impressed with Tsiolkovsky’s
assurance that genius researcher can create great ideas and
make breakthrough in worldview of humankind even under hard
circumstances of international isolation and strong pressure of
dumb traditionalist elements of academic community. Geniuses
unintentionally are sure of theirs own uniqueness and immortal-
ity. That is why many fillisters consider silly that great scholars
make too many efforts and not think of material income or per-
sonal wellbeing achievement. Why do they waist their energy,
do not concentrate on something most essential or profitable?
A commoner cannot understand them..., but another mind of
great potential shares their intellectual style, which was the case

Fig. 4. Left: K.E. Tsiolkovsky in 1913 in Kaluga with his first
model of metallic zeppelin. Right: a photo sent by him to
A.L. Chizhevsky with hand-written dedication: «| am send-
ing this photo to esteemed A.L. Chizhevsky in my age of
75. 3 July 1934, Kaluga, bld. 1, Tsiolkovsky street, K.E. Tsi-
olkovsky»). From Archives of Russian Academy of Sciences

of A.L. Chizhevsky and K.E. Tsiolkovsky, whose friendship and
scientific interaction continued until the last day of the later.

Aleksandr always was a person of very broad academic and
cultural interests. He entered Moscow Higher School of Commerce
(1915) and later moved to Moscow Archeological Institute (which
had a preparatory class at his real school and a branch in Kalu-
ga, established since 1911 due to enthusiasm of above mentioned
F.M. Shakhmagonov), but World War | delayed educational plans
of general’s son. He joined the Russian armed forces as a volun-
teer in 1916, fought in Galicia (together with his father, who initially
opposed son’s will to join fighting army). After 3 months of fighting,
Aleksandr was wounded and awarded The Cross of St. George, a
supreme military award for a soldier in Russia. That is how it was:
On September 17-19, 1916, while being a scout at the heights un-
der a strong enemy fire, bombardier Chizhevsky corrected artillery
guns via telephone communications. As a result, the enemy was
knocked out of positions. For courage, heroism and self-sacrifice,
by the order of the corpus commander, Aleksander Chizhevsky was
awarded the St. George’s Cross of the IV degree [7].

Later after new serious concussion, young soldier returned to
the rear and resumed his academic studies. In 1917 he graduated
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Fig. 5. A.L. Chizhevsky — volunteer of the 3™ Artillery brigade,
1916 [7]

from Moscow Archeological Institute cum laude, his graduation
thesis was titled: «Russian Lyrics of XVIII century», devoted to
poetry of famous polymath of that age Mikhail Vasil'evich Lo-
monosov (1711-1765), whose versatile personality of naturalist
and poet impressed him. Aleksandr was a poet himself; In 1915-
1919 he wrote dozens of original verses and poems, published in
Kaluga (and achieved positive replies from outstanding poets of
the epoch — Vladimir Vladimirovich Mayakovsky, 1893-1930 and
Valery Yakovlevich Bryusov, 1873-1924). Posthumously this se-
lection of verses was re-published 6 times. The same revolutiona-
ry year of 1917, but four months later, he defended M.S. Thesis
in Global History: «On Evolution of the Physical and Mathemati-
cal Sciences in Ancient World». Since graduation, he worked at
Moscow Archeological Institute as a senior researcher (for sure,
his old teacher F.M. Shakhmagonov, who was Vice-Rector of that
institution in 1918-1922 and knew Chizhevsky's potential, pro-
moted him). In that period A.L. Chizhevsky completed his educa-
tion at Moscow University (as an extern auditor, not achieved any
official diplomas from that school). Initially he attended lectures at
the Faculty of Natural Sciences and Mathematics, and later — at
the Faculty of Medicine.

In 1915 A.L. Chizhevsky, being just a student had started his
research of correlation between solar activity, infectious epidemi-
¢s and social disasters (he himself called that area of studies
«heliotaraxy». He matched the military events of Great War and
correlated them to daily register of electromagnetic solar phe-
nomena. While being in Galician front, he had a chance to see
directly wax and wane of military events along with Sun flares.

Later he interrelated the main events of global history for 2414
years with available archives of simultaneous astronomic data
and concurrent heights and pauses of solar cycle. These studies
led him to creation of new cosmic heliobiological theory. He stat-
ed that cosmic interplanetary movements and events, especially
electromagnetic solar activity, influence much on Earth social and
historical processes via biosphere dynamics, and via human biol-
ogy. In modern Pathophysiology the concept of biorhythmological
basis of body reactivity and theory of conditions and factors in
evolving the epidemics were based on A.L. Chizhevsky’s classical
works. Hence, Chizhevsky concluded that not only biological, but
also social and historical phenomena on the Earth are controlled
by cyclic electromagnetic and radiation activity of the Sun. He is
the global founder of Heliobiology and it was he, who personally
suggested the globally accepted term «cosmic weather». In 1918,
he submitted his results to Moscow University as a doctoral the-
sis in Global History titled: «Research in Periodicity of the Global
Historical Process» [fig. 6].

The work provoked hot discussion among scholars. Although
in revolutionary atmosphere of that period, several scientists sup-
ported the brave new concept. The most prominent domestic his-
torian of that period Sergei Feodorovich Platonov (1860-1933)
was an official opponent of Chizhevsky (fig. 7). He was pleased
with the synthetic character of the work and with huge volume of
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Fig. 6. A.L. Chizhevsky in 1918 defending his doctoral thesis [8]
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Fig. 7. Pro and Contra. Left: Critical opponent of heliotaraxy K.A. Timiryazev, Right: positive opponent of Chizhevsky’s thesis S.F. Platonov

materials analyzed by the applicant. A distinguished specialist in
Russian History and Archeology supported the young applicant
with the words: “«We are dealing with a phenomenon, which we
cannot currently evaluate — so far our erudition is not sufficient
enough. We see that a great, fundamental work has been done.
Therefore, wishing that the descendants would not accuse us that
we have missed the great discovery, we shall award the required
degree». Another opponent, Corr. Member of Russian Academy
of Sciences Nikolay Ivanovich Kareev (1850-1931) also gave
positive review [2, 8] So, Chizhevsky successfully defended the
thesis that brought him degree of Doctor of Global History, but few
very respectable members of academic community, presented
during the procedure of defense, categorically disagreed with au-
thor. For example, one of the outstanding biologists of that period,
coryphaeus of natural science and big friend of Soviet power Kli-
ment Arkadievich Timiryazev (1843-1920) firmly stated in regards
to this thesis: «It is hard to imagine greater delirium!» [8] (fig. 7).
In 1921-22 Chizhevsky was a Professor of Archeological
Institute. In 1924, he published summary of his studies and syn-
opsis of his theory in Kaluga, in above-mentioned 1600 copies
of self-funded book «The Physical Factors of Historical Pro-

cess...» [9]. The idea coined by A.L. Chizhevsky was that be-
sides obvious influence of Sun on agricultural productivity and
biodiversity (which emphasized K.A. Timiryazev), electromag-
netic field and some molecules in atmosphere directly ionized
by solar radiation might serve as intermediates of biophysical
effects of Sun activity on living beings and their relations. They
could affect the health of animals and humans and virulence/
pathogenicity of microbes acting on historical process via those
indirect pathways (fig. 8).

In 1918-1923 Chizhevsky worked at home laboratory in Kalu-
ga and performed decisive experiments in air gases ionization by
means of original invented electromagnetic device, which had one
very important ability: It produced aeroions (the term was origina-
ted by A.L. Chizhevsky), but did not generate significant amounts
of ozone. Since 1923 (no longer enjoying F.M. Shakhmagonov's
protection at Archeological Institute), till 1931 he was employed
as an adjunct senior researcher in Laboratory of Practical Zoo-
psychology at so-called «Durov’s corner» — a zoo facility main-
tained by famous circus performer and animal tamer Viadimir
Leonidovich Durov (1863-1934) and very popular among Moscow
people (fig. 9).
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Fig. 8. Left: Cover of the 1% issue of main heliobiological book by A.L. Chizhevsky. Right: Author experimenting at home laboratory in

Kaluga

Fig. 9. A.L. Chizhevsky (right) and V.L. Durov, experimenting in Laboratory of Zoopsychology (photo by A. Semashko [4])

The facility, in spite of its affiliation with Moscow circus, was
very serious research and educational organization. For exam-
ple, another consultant of this laboratory at the same period
was Nobel Prize nominee, an outstanding psychoneurologist
Vladimir Mikhailovich Bekhterev (1857-1927), with whom young
A.L. Chizhevsky had academic and historical discussions. The
phrase about Bolshevism in epigraph of this article is taken from
their conversation [10]. A.L. Chizhevsky collaborated in early

20ies also with Institute of Biophysics, very advanced research
facility, created in Moscow in 1919 by Soviet power for joint in-
terdisciplinary studies of physicists and biomedical scholars. An
outstanding biophysicist Petr Petrovich Lazarev (1878-1942)
founded and headed this Institute. This globally recognized scho-
lar, another Nobel Prize nominee and V.I. Lenin’s consultant val-
ued Chizhevsky’s research very high and insisted, discussing his
concepts with Chizhevsky’s opponent, O.Y. Schmidt (see below)
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Fig. 10. Pro and Contra. Left: P.P. Lazarev. Right: O.Y. Schmidt

that young scientist is extremely advanced, hence only the next
generations, maybe people of 21st age — will entirely appreciate
his legacy (fig. 10).

P.P. Lazarev was in deep chronic conflict with veteran of
Agrobiology K.A. Timiryazev and his school — and what seemed
to be «deliriumy for later one, the former one considered the new
word in science. K.E. Tsiolkovsky providentially called these ex-
periments with aeroionization «Electronic Medicine», coining an
appropriate term half a century before this branch of Medicine
achieved full recognition. As early as in 1915 doctor A.S. Solo-
viev, a relative of A.L. Chizhevsky’s father and a common guest
at their family home in Kaluga, presented to Aleksandr a book
by Russian hygienist, Professor of Novorossia’s University in
Odessa, Ivan Ivanovich Kiyanitsin (1855-1916). Kiyanitsyn,
who is a scientific precursor of Chizhevsky, studied the effects
of atmospheric ions on the organism, and his work impressed
young Chizhevsky greatly. Aleksandr started reading on this top-
ic and experimenting with aeroions. First results were obtained
to 1919-20 and appreciated by P.P. Lazarev and S.A. Arrhenius
(see below). Later, working in Zoopsychological laboratory, young
scientist noticed that unipolar aeroions of opposite charge, pro-
duced by his device, influence on physiological functions of ani-
mals in reciprocal way affecting many vital functions, life expec-
tancy, reproductivness and activity of different animals, including
primates. Positive atmospheric ions made animals less active
and negative ones — turned them to more excitable mode of be-

havior. De-ionized filtered air was deleterious for animals’ health
[11]. It is remarkable, that researcher registered quite simple pa-
rameters. Having no sophisticated electrophysiological and bio-
chemical equipment, he carefully measured the amount of meal
eaten; weight of daily feces produced for every animal, as well as
matched their behavior and reproductive activity. Chizhevsky’s
works on aeroionization are awesome, he made great path from
tiny amateur home experiments to uniform conception (a theory
of organic electro-exchange as a part of his general geliobiologi-
cal paradigm). Later he even suggested a concrete engineering
solution for inculcation of his discovery in practice and in every-
day life — an aeroionizer, so called Chizhevsky’s chandelier or
electro-effluvial device (fig. 11).

In 1923-1926 Chizhevsky collaborated with Association of
Inventors, being its main expert in Biomedicine. In 1927, he com-
pleted his work on aeroionizer, and 16 September 1930 obtained
a patent of the USSR # 24387 and delegated the patent rights
to the Government of the USSR, in spite of personal commer-
cial offer from Great Britain (see below). Well-known Soviet in-
fectologist and organizer of health care, the Chief Physician of
Botkin’s hospital in Leningrad Gleb Aleksandrovich Ivashentsov
(1883-1933) appreciated Chizhevsky’s data as «highest scientific
peak» and recommended broadly use the potential of aero-ioniza-
tion in Preventive Medicine and Communal Hygiene (fig. 12). The
first documentary film about young inventor and his discoveries
was shot in 1931.
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Fig. 11. Chizhevsky’s chandelier — design of early 60ies [3]

Fig. 12. G.A. Ivashentsov

In that successful period of his career, A.L. Chizhevsky mar-
ried Miss Irina Aleksandrovna Samsonova (around 19007 — af-
ter 1970?) and begot from her a daughter Irina, but the spouses
soon divorced. Irina Chizhevskaya-Kuskova (1928-1959) inheri-
ted father’s artistic talent and became cartoon painter at famous
«Soyuzmultfilmy» studio (fig. 13). Unfortunately, she suddenly died
of complications of severe influenza. Her son, Sergei Ivanovich
Kuskov (1956-2008), alumnus of Moscow State University, re-
nowned neo-futuristic art scientist, author of more than 200 publi-
cations — was the last direct descendant of A.L. Chizhevsky [12].

The end of 20ies and first half of 30ies were most fruitful
and favorable years in A.L. Chizhevsky’s career of researcher
and inventor. The social atmosphere in the USSR in that de-
cade was futuristic and facilitative for science and innovations:

The economics rapidly progressed, and the period of most
harsh twisting nuts in science and culture was still ahead. The
Soviet power invested in science and education considerable
money, hence a scholar politically loyal to Soviet system could
hope for substantial state support of his innovations, although
only and exclusively the state officials controlled funding. At
the same time, these conditions created a situation of sharp
competitiveness between scientists and their groups for funds
and resources, or for benevolence of those in power, which
was in fact the same. In competition like that some of the sci-
entists and organizers of research did not disdain any means,
including not only the administrative resource, but even direct
attempts to defame a rival in the eyes of the authorities, not
only as regards to one’s scientific potential, but even by hint-
ing on obscure pre-revolutionary past and political disloyalty
of an opponent. For example, a notorious campaign of per-
secution against Soviet geneticists, which delayed and turned
back in late 30ies previous rapid progress of Genetics in
the USSR, was resulted largely from skillful intrigues of one
group of scientists and science administrators (like Isaac Iz-
railevich Present,1902-1969 and Trofim Denisovich Lysenko,
1898-1976) against another group of scholars (with Nikolay
Konstantinovich Kol'tsov, 1872-1940 and Nikolai Ivanovich
Vavilov, 1887-1943). It was done in a struggle for state fund-
ing. A shagreen skin-like cramping of a space for free and open
discussions occurred during formation of early Soviet society,
as well as transition happened from a revolutionary-initiative
management model of 20ies to a bureaucratic one of 30ies.
Moreover, all that changes moved the chances to win in com-
petitions of that kind to the side of those scholars, who were
less decent persons, or were less well-off under the old regime.
The story of rise and fall of A.L. Chizhevsky’s laboratory in that
period is very emblematic. Although this scholar was originat-
ed from nobility, but not at all from the most hated groups,
like landowners, orthodox clergy or capitalists. Moreover, his
father became Red military and was awarded for his contribu-
tion into Red Army construction. Young Aleksandr Chizhevsky
was never involved in politics during revolutions and Civil War:
He spent these years in studies and research. The revolution-
ary character of his theories was not in contradiction with that
groundbreaking historical period known for its emphatic over-
throw of old idols and obsessive rejection of the past postu-
lates. The applied benefit from his promising studies — both
for industrialization and for agrarian revolution in the USSR
was obvious even for the Soviet officials, in majority not pos-
sessed with scientific psychology. Therefore, Soviet power
hugged him warmly, as it also appreciated above mentioned
K.E. Tsiolkovsky, V.V. Mayakovsky, also Kazimir Severinovich
Malewicz (1879-1935) and few other innovative scientific and
artistic figures neglected by conservative old regime. Definitely,
it happened because of general futuristic trend of Promethean
theurgy, peculiar to early Soviet era [1]. Chizhevsky suggested
that aero-ionization could improve the productivity of animal
breeding and aviculture. People’s Commissar of Agriculture
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Fig. 13. Left: A.L. Chizhevsky'’s first wife Irina A. Samsonova and their daughter Irina in the middle of 30ies. Right: Chizhevsky’s grandson
Sergei I. Kuskov in the end of 90ies
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Fig. 14. Left: Y.A. Yakovlev. His protégées: Middle: A.L. Chizhevsky experimenting in poultry branch of CSRLI («Arzhanka» sovkhoz). Right:
T.D. Lysenko in the wheat field, 1934

Yakov Arkadievich Yakovlev (Epstein), 1896-1938 — support- graduated from the St. Petersburg Polytechnic Institute of Peter
ed the ideas of Chizhevsky (fig. 14). the Great and had sufficient knowledge in the technical and na-

Y.A. Yakovlev was a typical figure for Soviet administration of  tural sciences to assess the potential of the proposals made by
late 20ies — early 30ies. Bolshevik-revolutionary since 1913, he  A.L. Chizhevsky. At the same time, this official was the represen-
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tative of a new predatory Soviet bureaucracy, which did not re-
gret anything for the sake of obeying the orders of higher leaders
and for soonest breaking the old way of life in Russian village,
with which they were neither culturally nor socially associated. It
was during his work that the People’s Commissar of Agriculture
fell into the draconian measures to dispossess the prosperous
peasants and force the collectivization of the village, with cruel
struggle against the rural priesthood. He is rightfully considered
one of the culprits of the Holodomor of 1932-33 stroke many So-
viet territories. At the same time, a high Soviet bureaucrat of that
era needed innovations and inculcations for his own career and
needed to demonstrate their success. That is why Y.A. Yakovlev
was interested to give way to promising and sound innovators:
He did that for legendary A.L. Chizhevsky, but later the same
Commissar promoted above named notorious T.D. Lysenko. It
remains for us to recall the epigraph from Goethe’s «Faust,
which was used in that particular years and in that city by Mikhail
Afanasievich Bulgakov (1891-1940) in his novel «The Master
and Margarita», a panorama of that epoch: "«Say at last — who
art thou?» «That Power | serve Which wills forever evil Yet does

Fig. 15. Early promoters of A.L. Chizhevsky’s studies abroad: Left —
L.B. Krasin, right — S.A. Arrhenius (photo with autograph)

forever good.»" — answers the Demon to Faust [13]. Bright sci-
entific minds of Bolshevist era had to accept gifts from Satan, as
if Bulgakov's Master accepted the gifts from Woland. In 1931,
the «Resolution of the Council of People’s Commissars of the
USSR on the work of prof. A.L. Chizhevsky» was decreed. Si-
multaneously with the decree, the Central Scientific Research
Laboratory of lonization (CSRLI) was established within the sys-
tem of the Presidium of All-Union Academy of Agricultural Sci-
ences; A.L. Chizhevsky was appointed its director and became
Professor of the All-Union Research Institute of Aviculture. The
laboratory had 7 branches, with a central base in Voronezh, em-
ployed about 50 researchers in 5 cities, and conducted extensive
research according the A.L. Chizhevsky’s programme on air ion-
ization for animal breeding, on the electricalization of seeds in
order to improve harvests, and on the study of the effects of air
ions on humans for physiotherapy of diseases. Last trend devel-
oped in collaboration with the Voronezh Medical Institute, one of
the leading in the country, especially eminent in surgical disci-
plines and Pharmacology (in fact, evacuated to Voronezh in 1919
by the Faculty of Medicine of the University of Dorpat). Several
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most important applied articles, invention priority papers and one
fundamental monograph relating solar cycles and epidemics —
were issued by A.L. Chizhevsky in 1930-31 [14-18]. His social
and material status drastically improved, he was awarded with
two prestigious Prizes — from the Agricultural People’s Commis-
sariat and from the Soviet of People’s Commissars of the USSR
and changed his small 8 m?room in a modest Moscow commu-
nal flat for three-roomed apartment in the center of the city (bld
8, Tverskoi boulevard). In 1931 Aleksandr Leonidovich married
for the second time. Tatiana Sergeevna Roschina-Tolstaya
(Pereletskaya), 1900-1964, an actress of the Maly Theatre and
a secretary at «Durov’s corner», became his spouse. He adopted
her daughter of first marriage — Marina (1922-1996). They had
no other children.

To report the results of CSRLI studies, four volumes with pro-
ceedings of laboratory were prepared, three of them published in
Voronezh [19] and partially translated abroad.

International recognition came to the scholar. A.L. Chizhevsky
always was very communicable person and fluently spoke five
European languages. He paid much attention to global academic

contacts and promotion of his concepts among world scholarly
community. As early as in 1919, after his first presentation of the
research on aeroions to Kaluga Society of Naturalists, he trans-
lated his paper and sent it through Soviet diplomat, engineer and
inventor, a futuristic thinker Leonid Borisovich Krasin (1870-1926)
to Swedish Nobel Prize winner Svante August Arrhenius (1859-
1927).

The author of electrolytic dissociation theory highly appre-
ciated the results obtained by the young scientist, he foresaw
their potential importance for science and technology, and sent a
warm reply letter to A.L. Chizhevsky in May 1920. He often cited
A.L. Chizhevsky, and helped broad foreign recognition of his theo-
ry. Moreover, in hard times of early 20ies Swedish scientist assist-
ed A.L. Chizhevsky distantly, sending to Kaluga some equipment
and material aid [10]. He invited young Russian colleague to a
one-year internship in his laboratory at Stockholm, but despite the
efforts of A.L. Chizhevsky and P.P. Lazarev and even in spite of
support of the famous writer, Nobel Prize nominee Aleksey Mak-
simovich Gor’ky (1868-1936) and the People’s Commissar for
Education, Anatoliy Vasil'evich Lunacharsky (1875-1933), final-

Fig. 16. French proponents of A.L. Chizhevsky’s
ideas: Left — J.-A. d’Arsonval, right —
R.H. Dubois
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ly, the government did not allow travel abroad, although initially
permission was given. The sudden change in governmental de-
cision was caused by painful reaction of Bolshevist leaders on
the recent insidious act of a poet Konstantin Dmitrievich Balmont
(1867-1942), who, having received permission to travel abroad,
swore publicly in love of Soviet power, but just crossed the Esto-
nian border he gathered a rally in which he cursed the Bolsheviks.
Premier of Soviet government Vladimir Il'ich Lenin (1870-1924),
who trusted to K.D. Balmont because of anti-tsarist position of
poet in pre-revolutionary years, was personally offended, and the
system became more suspicious towards intellectuals wishing to
represent USSR abroad [11]. In 1921 A.L. Chizhevsky submit-
ted to state academic publishers his comprehensive manuscript
titled: «Morphogenesis and evolution from the standpoint of elec-
tron theory», but in spite of 4 positive reviews, including those
by eminent biophysicist P.P. Lazarev and outstanding geneticist
N.K. Kol'tsov, it was rejected (although in polite formulations) by
the director of publishing house — a geographer, astronomer
and polar researcher Otto Yulievich Schmidt (1891-1956) — see
above [20]. Nevertheless, A.L. Chizhevsky exchanged papers
with several outstanding physical and biomedical scientists of
Europe (besides S.A. Arrhenius these were Nobel Prize winner
quantum physicist Max Plank (1858-1947), Nobel Prize winner,
discoverer of anaphylaxis, pathophysiologist and esotericist
Charles Richet (1850-1935), pioneer of Biophyscs and Physio-
therapy Jacques-Arséne d’Arsonval (1851-1940) and founder of
bioluminescence doctrine Raphael Horace Dubois (1849-1929).
The last two especially facilitated with their authority the spread of
A.L. Chizhevsky's concepts among francophone part of academic
community (fig. 16).

A.L. Chizhevsky’s papers of 1924-1936 on aeroionization
and its biological effects and on Heliobiology were translated
by author and foreign publishers and published in peer-re-
viewed academic journals and scholarly publishers world-
wide — in ltaly and France, Tunisia and Sweden, Portugal
and Belgium, Germany, Mexico and USA, much broader than
at his home country. The most important of them are listed
in references [21-48], but totally between 1926 and 1940 he
published abroad at least 65 papers. In 1929 he was elect-
ed full member (academician) of the Toulon Academy of Var,
a prestigious society of best representatives of sciences and
arts of this French department (physicist A.M. Ampér, surgeon
D.-J. Larrey, inventor of cinematography L. Lumiére and many
other outstanding figures also were members of this Academy).
In December 1926 his main brochure on heliotaraxy «Physical
factors of the historical process» was translated into English
by an American geologist of Russian origin Vladimir P. de Smitt
and presented to annual conference of American Meteorolog-
ical Society [24]. In the end of 20ies several French scientific
and medical societies elected him as a full member or honoris
causa member. Later in 30ies he was elected as a member of
academic societies and editorial boards of scholarly journals
as well as co-chairperson of international congresses in Ger-
many, Benelux countries, Mexico, Portugal and Brazil, as well

as Corresponding Member of Columbian Academy of Science
in Bogota (fig. 17).

However, Woland in power did not let his Master travel
abroad, in spite of many invitations. Several leading North
American universities (Columbian, Princeton, Yale, Harvard), as
well as American Medical Association, Trudeau Tuberculosis In-
stitute and few other medical and research organizations across
the ocean have noticed Chizhevsky’s publications and were in-
terested in his method. Twice they sent emissaries to Soviet
Russia in order to share Soviet scholar’s experience and invited
him as guest lecturer. Alas, he never travelled abroad, just sent
his papers. Through the news agency, Associated Press the
broad circles of readers in the USA met with a popular version of
Chizhevsky’s concepts. In Great Britain, however, Chizhevsky’s
publications encountered criticism from some physicists of Er-
nest Rutherford’s school, although the head of this school finally
personally invited him to be a member of organizing committee
of International Congress in Physical Medicine, so Chizhevsky
published his next article in its proceedings [11]. People’s Com-
missar of Health in 1918-30, Nikolay Aleksandrovich Semashko
(1874-1949) (fig. 18) sympathized with Chizhevsky’s concepts,
edited his works and published Chizhevsky’s papers (1927-28)
in his Russian-German medical journal at Berlin, which further
strengthened the authority of Soviet scientist abroad [22, 25-
27].

At the same time, within the USSR clouds thickened over the
laboratory headed by A.L. Chizhevsky. In fact, it lost the canopy of
its administrative patronage. The People’s Commissar of Agricul-
ture Y.A. Yakovlev was accused of violation of Party’s rout during
collectivization and arrested. The investigation of his activities
provoked inspections in all structures patronized by him, including
CSRLI. Moreover, several above mentioned prompting scientists
and public figures who sympathized with the ideas of Chizhevsky
(Semashko, Tsiolkovsky, Lazarev, Platonov, Kareev, Krasin, Lu-
nacharsky, Durov, Ivashentsov) — to the middle of 30ies one after
another went off stage of public activity or even died....

conferred

Honor
A.L. Chizhevsky. Photo by A. Semashko [4]

Fig. 17. Foreign  Certificates  of upon
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Fig. 18. A proponent of A.L. Chizhevsky’s ideas — N.A. Semashko

On this background the attacks from envious part of scholarly
community, which previously were refuted, became more dan-
gerous. Envy is a great factor in human development, although
very often negative one by its overall effect. The aggressive and
envious competitors of Chizhevsky were brothers Zavadovsky
Boris Mikhailovich (1895-1951) and Mikhail Mikhailovich (1891-
1957). The biographers of Chizhevsky, especially those of late
80ies and 90ies, sometimes painted their portraits in black tones

exclusively, exaggerating their negative characteristics and pre-
senting them as pseudo-scholars, which obviously was not the
truth. Both Boris and Mikhail (fig. 19) were quite serious scien-
tists with some considerable achievements and even with priority
in some aspects of Zoology and other branches of Biology and
applied cattle breeding.

It is enough to mention that B.M. Zavadovsky was one of the
pioneers of Endocrinology in animal breeding and authored pri-
ority experimental studies on the role of thyroid gland in animal
behavior (1919). His elder brother M.M. Zavadovsky was a pupil
of the outstanding geneticist N.K. Kol'tsov. M. M. was gifted sys-
temic biologist who first coined the term «Biotechnology» (1932),
which later entered into broad global use. In addition, he authored
the breakthrough article of 1933, where he developed a concept
of «plus-minus interactions» — one of the earliest known formula-
tions of servomechanism principle in pituitary control of peripheral
endocrine glands and obviously one of the first founding stones
into basis of Biocybernetics [49-50]. Both brothers insisted that
it is possible to increase the productivity in future Soviet live-
stock production by means of artificial endocrine influences on
agricultural animals. Candidly speaking, nowadays, 90 years after
their statements we can see that it was successfully done, and
hormonal methods really were and still are accepted worldwide!
Another matter is a quality of animal products obtained from such
hormonally treated domestic animals. Nevertheless, it was the
rivalry for big investments and the precariousness of their own

Fig. 19. Opponents of A.L. Chizhevsky: Left — B.M. Zavadovsky, right — M.M. Zavadovsky
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situation in the face of a system inclined to punish «the remnants
of the old regime», which made them hostile to A.L. Chizhevsky
[11, 51]. Also one need to bear in mind the specific cultural and
educational level of those to whom the system entrusted to be
supreme judges in scholarly disputes — all that circumstances
prompted the brothers not to disdain with any means of struggle.
For Zavadovsky brothers A.L. Chizhevsky was a direct competitor
conflicting for funds and benevolence of Soviet leaders of agri-
culture. To 1930, the experimental zoological laboratory created
by M.M. Zavadovsky at Moscow Zoo (from the very beginning
alternative to Durov’s corner lab, where A.L. Chizhevsky worked)
was joint to the same system of applied agricultural science, as
the A.L. Chizhevsky's CSRLI. Moreover, the biographies of the
brothers, sons of a reach landowner and priest's daughter hardly
were better credentials for them, than the biography of the son of
a Red military A.L. Chizhevsky. That is why brothers decided to
attack, not waiting until A.L. Chizhevsky’s lab would gain more
results that are promising. Therefore, B. M. as a director the All-
Union Institute of Animal Breeding organized the first assaults
on new laboratory few months after its opening — in March and
September of 1932. The opponents, including a physiotherapist
Mikhail M. Anikin, an enthusiast of ozone therapy, insisted that
all positive effects of Chizhevsky’s chandelier could be explained
by banal ozone production known for a long time, so they are de-
void of novelty [10-11, 51-53]. B.M. Zavadovsky, as Chizhevsky
later reminded in his memoir books, used during discussions not
only scientific, but also political arguments, attacking author for
his earlier non-Marxist publications about solar control over his-
torical process and even reminding the word «God» written with
a capital letter «G» in the verses published by young Aleksandr
Chizhevsky! [10]

A.L. Chizhevsky, however managed to prove that ozone was
absent among the acting factors of his aeroionization, where lead-
ing role belonged to oxygen-containing anions. First attacks were
repelled due to reference to recent encouraging decree of Sovi-
et Government (issued in April 1932) about the works by Prof.
Chizhevsky.

Than B.M. Zavadovsky (who entered All-Union Communist
Party of Bolsheviks in the same 1932) used «heavy artillery»:
On the wave of campaign against recently arrested protector of
A.L. Chizhevsky's lab ex-People’s Commissar Y.A. Yakovley,
he wrote in 1935 an anti-Chizhevsky letters to central body of
Bolshevist party — a newspaper «Pravda». The titles of papers
were very offensive: «Against the scientific trash» and later
«An Enemy under the Mask of a Scholar». He not only accused
A.L. Chizhevsky in lack of competence in natural science, dilet-
tantism and jumping to instant conclusions without appropriate
experimental data, but also portrayed him as enemy of Soviet
power; showed him as a part of the Yakovlev’s group of recently
revealed pests of the socialist reorganization of agriculture, which
was in fact a direct deceitful denunciation [10-11, 51-54]. By the
way, the irony of fate is that B.M. Zavadovsky himself, although
eventually won over A.L. Chizhevsky «victory» in 1934-37, oust-
ing him away from Woland'’s friendly hug, just few years later was

also accused of secret sympathy for Genetics and in a mortal sin
of «departure from K.A. Timiryazev's and I.V. Michurin’s teach-
ings». He was criticized by above mentioned T.D. Lysenko and
1. Present in formulations, almost identical to his own criticism
on A.L. Chizhevsky, and removed from all official posts (1948)
[55]. Woland does not keep eternal sympathy for one or another
of the Masters...

To the moment of that attack on CRSLI creative activity of
A.L. Chizhevsky already gave some very important fundamental
and practical results. On 29 August 1932, he published togeth-
er with a close co-worker from CSRLI — a biophysicist Leonid
Leonidovich Vasil'ev (1891-1966) — a pioneering paper on the
electrical properties of moving blood and showed the importance
of electric charge for its rheological properties (volume issued in
1933) [56]. In fact, A.L. Chizhevsky and L.L. Vasil'ev were the first
to carry out research of the electromagnetic properties of eryth-
rocytes in circulating blood. Chizhevsky continued these studies
later (being in GULAG and exiled) — and demonstrated that these
properties support some dynamic structure of the normal laminar
blood flow. Therefore, he is a pioneer in Biophysics of microcir-
culation: He suggested an explanation for the mechanisms of
«rouleau» formation and other pre-static phenomena in microcir-
culatory bed, which is still in broad use for the erythrocyte sedi-
mentation rate (ESR) test everywhere. Interestingly, his co-author
L.L. Vasil'ev (fig. 20), alumnus of Petrograd University, later on
studied biophysical basis of psychophysiological phenomena and
conducted pioneering scientific research in telepathy, started in
late 20ies together with A.L. Chizhevsky. L.L. Vasil'ev became re-
nown scholar, collaborated with applied military science and also
achieved a publicity of gifted popular science writer. Although his
works in Parapsychology were severely criticized by the orthodox
representatives of so-called «Pavlovian neurismy», he was elected
Corresponding Member of the Soviet Academy of Medical Sci-
ences.

The early 30ies were characterized by broad interest to sci-
ence and innovations, the creative energy of Soviet people dis-
played very brightly. In those years talented amateur researchers
and enthusiastic inventors who worked outside the officially rec-
ognized science, were drawn to the well-known and successful
examples of A.L. Chizhevsky and K.E. Tsiolkovsky, they wrote
letters in search of support from self-taught people who overcame
the distrust of academic circles. A similar letter A.L. Chizhevsky
received from the Kazan physician and bacteriologist Sergei
Timofeevich Vel'hover (1887-1942), who was impressed by his
heliobiological concept. S.T. Vel'hover obtained data about cyclic
metachromasy in bacteria, related to phases of solar electromag-
netic activity and able to alter pathogenicity of Corynebacteria and
other microorganisms. A.L. Chizhevsky supported these studies
and in fact was their scientific supervisor. He made a decisive con-
tribution to the conceptual interpretation of Vel’hover’s discovery,
inspired him by his theory of the «earthly echo of solar storms»
and attributed this phenomenon a great conceptual significance,
since he saw in microorganisms one of the bridges between the
solar activity and processes in the biosphere, affecting the fate of
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Fig. 20. The researchers, attracted and inspired by A.L. Chizhevsky, co-authors of his discoveries: Left — L.L. Vasil’ev [57], right —

S.T. Vel’hover [58]

mankind, for example, epidemics. The phenomenon is still known
in world science as Chizhevsky — Vel'hover effect [58].

In the end of 1932 Chizhevsky patented a new method of
electocolorization by means of sedimentation of ionized parti-
cles of dye on metallic objects [18]. The patents for electrostatic
crushing of liquids (1932) and later (1938) — for electrostatic
spray painting method — were purchased from the USSR and
implemented by car industry. In fact, millions of cars worldwide
are still painted according the modifications of method originally
invented by A.L. Chizhevsky [11]. Another applied result of his
studies in aeroionization was a new method of electric high-volt-
age defrosting for aviation (patent pending of 1937). It turned
out that aeroionization also can precipitate dust and microor-
ganisms from the air, which made it possible to use aeroionizers
as a new means of air conditioning and was used during the
construction of the Moscow metro (patent pending of 1938) [2,
10-11, 51-52].

Nevertheless, the assault from B.M. Zavadovsky and oth-
er opponents was serious, moreover, some positions of CSRLI
looked fragile. A.L. Chizhevsky never graduated from any pro-
fessional school of natural science. He was genius producer of
fruitful ideas and concepts, bright humanitarian scholar, paradox-
ical inventive engineering mind, talented popularizer of science
capable of capturing people. He had a good command of social
technologies to achieve the publicity of his research. At the same
time, he definitely was not qualified scientific administrator. The
routine scientific work in several remote spots joined under the
name of his CSRLI was partially out of his everyday control. Some
employees kept animals and conducted observations at home;

their protocols were far from high standards of academic science
[63-54, 59].

The government created in 1934 a commission for the eval-
uation of the works in CSRLI in order to check the foundations
of criticism from B.M. Zavadovsky. The members of commission
were 15 scholars representing Agricultural Sciences, Biology,
Physics and Medicine. The scientific reputation of them was
quite high, especially as regards to several members, like lead-
ing Soviet physiologist of late 30ies Ivan Petrovich Razenkov
(1888-1954) and world famous physicist Abram Fyodorovich Jof-
fe (1880-1960). They were the chairpersons of the commission in
different periods of its function.

Some modern historians of science, like E.S. Levina [53-
54], insist that the result of the work of that commission final-
ly could be much more favorable for A.L. Chizhevsky and his
laboratory, than it actually turned out. At least, only 8 out of
15 members of commission voted for negative conclusion and
supported A.L. Chizhevsky’s dismissal. Perhaps, if the head of
laboratory preferred another strategy of defense, it could turn
other way. E.S. Levina writes: «The analysis of the materials
makes it possible to suggest that the reason for the unrealized
outcome of A.L. Chizhevsky’s research programme during his
life should be considered not only the social background of the
period of the first socialist construction five-year plans, or the
tragic circumstances of his personal fate (as it is commonly be-
lieved), but also the completely objective difficulties in achiev-
ing mutual understanding and effective cooperation for solving
the most complicated interdisciplinary research, which were
not overcome by the programme manager — director of CS-
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Fig. 21. Investigators of CSRLI activities: Left — I.P. Razenkov, right — A.F. Joffe

RLI' A.L. Chizhevsky. The position taken by Chizhevsky in this
conflict looks erroneous. Not trusting the commission, he com-
pletely avoided scientific discussions, refusing to participate in
the meetings despite repeated invitations and even demands to
appear. At the same time, judging by the surviving transcripts
and letters to him from the lab employees (actually left to their
fate!), there were scientists sympathizing to the Laboratory in
the commission, and the situation did not seem hopeless at
all.... Essentially, the author of the idea of aeroionization made
it easier for his pogrom makers, delaying the implementation of
his scientific programme for a long time» [53]. A.L. Chizhevsky
was much closer to noble standards of classic scholarly com-
munity, than many of his opponents, which formally belonged
to refined professional scholars. That is why he abstained from
political arguments in early phase of discussions, unlike many of
his attackers. After first Zavadovsky’s accusations in anti-Marx-
ist historical positions, he even published in «Pravda» a letter
with self-criticism of his own heliotaraxy theory and with renun-
ciation of the leading role of the Sun in the history of society (17
January1932) [11, 51-52]. That was a cessation of Master to
Woland, understandable in atmosphere of total ideological dic-
tate and fear. Nevertheless, maybe Master felt that manuscripts
do not burn? However, in foreign literature he still published in
that period papers based on theory of heliotaraxy, e. g. [44-48],
so his opponents have got and gladly used the motive to accuse
him of insincerity and double-dealing, if not in the betrayal of
the socialist homeland. Moreover, later, in the decisive moment
of polemics with the commission, Master accepted the rules of
Woland’s game... A.L. Chizhevsky did not attempt to convince
his opponents by scientific discussion. Perhaps, he did not rely
upon their objectiveness. Instead, he published in «Pravda» a
letter titled: «Reply to the angry opponent» and wrote sever-

al letters to Council of People’s Commissars, to Committee of
Party Control, to Supreme Council of the USSR (with the help
of extremely popular social figure, People’s Deputy, the Hero of
Soviet Union polar pilot Mikhail Vasil’evich Vodopianov, 1899-
1980). B.M. Zavadovsky responded with third article of 30 June
1936 in «Pravdan titled «The Immense Arrogance of the Pseu-
do-Professor Chizhevsky» [11, 51-52]. Then, A.L. Chizhevsky
in his letter of 1938, addressed to the executioners (the People’s
Commissar of Internal Affairs, N.I. Yezhov and the USSR Prose-
cutor General A.Ya. Vyshinsky, whose names sound odiously for
contemporary readers). A.L. Chizhevsky, trying to hit opponents
with their own weapons, affiliated the members of commission,
checking the work of his laboratory, with the name of imprisoned
and shot ex-People’s Commissar of Agriculture M.A. Chernov
(1891-1938), who signed on 7 July 1936 the decision of CSRLI
closure. A.L. Chizhevsky wrote «/ ask and strongly insist that a
serious investigation be assigned to my case, and the perpetra-
tors — the accomplices of Chernov and C° in solidarity with his
acts of sabotage, for bringing false information to the Govern-
ment of the USSR were brought to severe judicial responsibili-
ty» [54]. However, Master had not enough of mastership in the
field of Woland’s games. Final point in evaluation of CSRLI put
A.F. Joffe. The eminent physicist (most probably, irritated and
worried with counter-attacks from Chizhevsky against decisions
of commission), in May 1940 wrote a letter to government in
order to confirm negative conclusions of the commission, an-
nounced a month earlier, but still discussed. He wrote (also in
that typical Woland’s style of epoch): «Prof. Chizhevsky does
not possess either knowledge of Physics or a knowledge of the
fundamentals of Biology, as a result of which his leadership of
the laboratory results in completely incorrect formulation of ex-
periments that ensure their results in advance. In the public rela-
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tion prof. Chizhevsky is a figure that dishonors the community of
Soviet scientists. Shameless self-advertisement, illiteracy and
scientific dishonesty, appropriation of other people’s achieve-
ments, Khlestakovism — these are the features that determine
the career of prof. Chizhevsky. The senseless and ideologically
harmful «theory» that revolutions, epidemics among mankind
and animals, people’s movements — are determined by sun-
spots, brought to prof. Chizhevsky unenviable popularity in the
reactionary circles of France, where he published these «stud-
ies». Along with these outrageous and harmful features of the
«scientificy activity of prof. Chizhevsky, the commission could
not find any useful result or even a hope for a successful future
result of the work at prof. Chizhevsky’s laboratory. Therefore,
| consider the proposal of the commission to eliminate prof.
Chizhevsky from the scientific leadership, the closure of practi-
cal experiments with zero result and the concentration of works
on the effects of ions on the body in those biological laboratories
working under serious scientific guidance» [54, 59]. Nowadays,
77 years later, appreciating both these great scholars, we can
just say that Woland could very skillfully manipulate the Mas-
ters, separating them and inciting against each other.

The CSRLI was closed, but «collective Woland» did not
apply any severe sanctions against the disgraced Chizhevsky.
Moreover, the value of his applied inventions was not put under
any doubts: In 1938 he was officially invited to work as a lead-
ing scientist of the «Aeroionification lab», group of scientists
and engineers, involved in communal hygienic part of the very
ambitious state financed project. It was construction of the huge
«Palace of Soviets» in the centre of Moscow. The unique build-
ing, a fruit of international architectural contest, future heart of
Soviet democracy had to be equipped with Chizhevsky’s chan-
deliers and use electroionization for air conditioning. The Pal-
ace (fig. 22) promised to be the highest building on the Earth
(495 m). On the top of the Palace there should be the statue

Fig. 22. The general view of the Palace of Soviets according
architectural project by B.M. lofan et al.

of V.I. Lenin of 100 m height by leading Soviet sculptor-mon-
umentalist Sergei Dmitrievich Merkurov (1881-1952), who
made Lenin’s post mortem mask and the largest monuments to
[.V. Stalin in history. A.L. Chizhevsky was in friendship with this
Master, and Merkurov recommended to employ him in the team
of the project [60]. Vice-Director of the project was G.B. Kra-
sin — brother of above mentioned L.B. Krasin, familiar with
A.L. Chizevsky's works since early 20ies. He also supported
his employment.

To make a Master working hard under constant fear, that was
another Woland’s trick. The project by winners of competition,
renown architects B.M. lofan, V.A. Schuko and V.G. Gelfreich
was very advanced technologically and pretty futuristic. It was not
surprising that futurist A.L. Chizhevsky joined this team with en-
thusiasm. In addition, during 1938-1941 part time he worked at
the Department of General and Experimental Hygiene of the 3"
Moscow State Medical Institute and in Leningrad State Pedagog-
ical Institute. He wrote in Moscow and in 1938 published in Paris
one of his main monographs, which will be issued in Russian only
much later, posthumously and under different title [61-62]. This
episode closely resembles the Bulgakov’s Master and his novel,
written secretly [12], so V. Basha even compared A.L. Chizhevsky
and Bulgakov’s hero in her article about Soviet scholar [60]. In
1939, A.L. Chizhevsky reached the apotheosis of his international
recognition. On 11-16 September 1939 he was elected Honorary
President of the 1t World Congress in Biophysics and Cosmic
Biology in New York (in absentia). The Congress adopted spe-
cial memorandum about his scientific merits, legacy and global
priority in several fields and nominated him for the Nobel Prize,
although officially, according the Nobel Prize charter a congress
like that had not the right of direct Nobel nomination. In the mem-
orandum, the scholars (among them was father of Biophysics —
J.-A. D’Arsonval) postulated «Due to the genuinely novel ideas,
the breadth of coverage, the courage of synthesis and depth of
analysis, the works by Professor Chizhevsky put him at the head
of the biophysicists of the world and made him the true Citizen of
the world, for his works are the property of Mankind». Congress
emphasized that the scientist's multifaceted activities personify
«for us, living in the 20th century, the monumental personality of
Leonardo da Vinci» [2, 11]. Alas, that hardly was a stronger crite-
rion of scholar’s value for domestic administrators of science then
the ideological loyalty.

On 22 June 1941, Nazis attacked the Soviet Union. The
works related to construction of the Palace of Soviets stopped
(and later its fundament and carcasses demolished for military
needs). In November enemy approached to Moscow. The Maly
Theatre, where Chizhevsky’s wife worked, had to evacuate to
Urals. A.L. Chizhevsky who already suffered in his age of 44
from the ischemic heart disease and was not as good soldier,
as in his heroic youth of a St. George’s Cross Cavalier, also was
evacuated with her. On the way to Chelyabinsk in a train, he
committed a fatal carelessness, which changed his entire sub-
sequent life. That was a talk to occasional travel companions
(one of them was a homoeopathist, who earlier helped him with
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a brochure publication). The catastrophe happened because of
one phrase pronounced by A.L. Chizhevsky while train passing
by a small station with an anti-Nazi slogan on the fronton of its
railroad terminal. The slogan was «Kill a German!», which pro-
voked A.L. Chizhevsky for a loud note that «Not every German
is an enemy, it's a nation of high culture». That was enough for
two denunciations, but that papers did not have any immediate
consequences. Soon after arrival to Chelyabinsk, where he em-
ployed as a scientific consultant of Regional Hospital, administra-
tion supplied spouses Chizhevsky with a good large apartment.
They kindly decided to share it with a homoeopathist doctor, also
evacuated from Moscow and travelled in the same train. That
particular person after several months of living with Chizhevskys
submitted the third denunciation against scholar with a fantastic
description of A.L. Chizhevsky signaling to German airplanes at
the railroad station of Schelykovo [60].

On 21 January 1942 A.L. Chizhevsky was arrested and falsely
accused of anti-Soviet conspiracy and pro-Nazi agitation. On 13
March 1943 he was sentenced for 10 years and in fact imprisoned
for 8 years, and later exiled for another 8 years. First, since 29
August 1943 he was in North Urals (at Ivdel'lag), then after a short
stay in so-called «sharashka» — a privileged closed research lab
for imprisoned scientists at Kuchino near Moscow (1944-45),
were he studied new methods of wound treatment with aero-ions,
Chizhevsky returned to the remote giant camp of Karlag in Ka-
zakhstan. In spite of terrible circumstances, the scholar continued

Fig. 23. Watercolor paint by A.L. Chizhevsky with Ural landscape and his autograph, created in Ivdel’lag, 1944 [66]

his struggle for life and for ability to create: He tried to get ele-
mentary conditions for scientific work, risking violating regime and
irritating camp administration with his letters, and finally was lucky
to have some help from a deputy-chief of his camp, Lieutenant-
Colonel Aleksandr Leonidovich Slyusarenko, who respected im-
prisoned «namesake-academician», returned his books, sent his
papers to Moscow and even allowed him to live separately from
other prisoners in a small room. Fortunately, medical knowledge
helped «prisoner # SG555» to survive: He was able to get a job in
the camp medical facility and even do some research in the field
of hematology. A.L. Chizhevsky made in prison and exile several
innovations, for example electric filter-mask for the protection of
miners and a method for concrete amelioration based on aeroion-
ization technology. This period of his life is described in details by
several biographers we cited above [63-65]. He wrote during 15
years many verses (published posthumously and not in full) and
painted several hundred of pictures and drawings (exhibited also
posthumously) [66-67] (fig. 23).

When A.L. Chizhevsky's sentence elapsed, he continued
his research being exiled on 7 January 1950 to Karaganda
(Kazakhstan) on settlement, far away from the main academic
centers. He devoted this period to studies in flow structure of
moving blood (together with mathematicians P.G. Tikhonov and
G.N. Perlatov, whom both he met in prison) and after liberation
in 1954 even asked officially to prolong the term of his exile «be-
cause the programme of local research has not yet been com-
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Fig. 24. A.L. Chizhevsky during microscopic studies in Karlag
(1949) [66]

pleted». Between 1950 and 1958 he published a cycle of papers
in peer reviewed medical journals devoted to electric properties
of circulating blood [68-73].

A.L. Chizhevsky [fig. 24] tried to use electric properties of
blood in diagnosis, including early cancer reveal, studied their
age dependence. Also he insisted on importance of restore of
electric properties of conserved blood and made significant con-
tribution into studies of pre-static phenomena pathogenesis. In
Karaganda he worked as a consultant on aeroionotherapy [74]
and head of the laboratory of blood structural analysis and dy-
namic hematology in the Karaganda Regional Clinical Hospital,
also he employed at the laboratory of the Karaganda Regional
Blood Transfusion Station, and until 1955 collaborated with clini-
cal laboratory of Karaganda Regional Oncological Dispensary. In
plus he worked as a senior research scientist at the Karaganda
Coal Research Institute. In 1958, Chizhevsky returned to Moscow
where he published several books on aeroionification of buildings
and on blood Biophysics, based on previous studies [75-77].
Almost all his archive was fortunately saved, but not his former
apartment. He lived with his wife in «Moscow» hotel, having no
flat until 1963. In 1962, he was rehabilitated, but partially: So-
viet power still did not trust him, even after exposing the crimes
of Stalin’s regime at the 20th Congress of the CPSU in 1956.
In Moscow A.L. Chizhevsky worked in applied science and engi-
neering: He was a consulting scientist, later — Chief of laboratory
and finally — Deputy-Head in aeroionization at the state trust with

prosaic name «Soyuzsantekhnikax, a large central projecting and
inculcating institution responsible among other matters for venti-
lation and air conditioning in Soviet building industry [2, 10-11].

During the imprisonment and exile, A.L. Chizhevsky divorced
his former wife T.S. Roschina-Tolstaya (1951) and married
two more times. In Karaganda, his wife was Anna Mikhailovna
Taranets (1912 —?), and after 1960 he married Nina Vadimovna
Engelhardt (in first marriage Perishkol'nik), 1903-1982, whom he
met much earlier (1945 or 1947), being still in Karlag. She was
serving a sentence for her failed attempt in 1924 illegally leave
the USSR. Spouses of A.L. Chizhevsky, first of all — T.S. Ro-
schina-Tolstaya and, especially, N.V. Engelhardt played an out-
standing part in the preservation of his scientific and artistic ar-
chives and in the fact that after the A.L. Chizhevsky’s death his
works were broadly published and exhibited [2, 8, 10, 12, 60, 66].

The significance of A.L. Chizhevsky’s works for Medicine is
essential. His heliobiological concept is now a basis for under-
standing of meteoropathy (weather dependence of human mood
and diseases). In addition, it was important contribution in the
biorhythmic aspects of the doctrine of reactivity. In the year of
his 120" jubilee Nobel Prize in Medicine went to the scientists
who discovered the genetic basis for sensitivity of our internal bio-
rhythms to solar ones [78].

Besides, A.L. Chizhevsky discovered and experimentally
investigated the opposite influence of positively and negatively
charged atmospheric ions on the cells and organisms and applied
this phenomenon in Physiotherapy and Communal Hygiene. He
invented and inculcated in building and industry his «chandelier»
for artificial aeroionization, as well as new applied methods of
spray production, air cleaning, electrocolorization and defrost-
ing, which improved the conditions of living and labor in different
kinds of industry. Together with a S.T. Vel'hover he discovered
cyclic metachromasia in bacteria depending on solar activity [79].
He was also a gifted poet, clever and deep memoirist [10] and
bright popular science writer [80], a prolific philosopher in the
spirit of Russian Cosmism and original painter. He was elected
as a member of 18 Academies in many countries and enjoyed
a membership of 30 scholarly societies and editorial boards.
A.L. Chizhevsky died from laryngeal cancer in Moscow on 20 De-
cember 1964 at 8 a. m. and buried at Pyatnitskoe cemetery. Next
to him lies his last wife (fig. 25).

Nowadays the Museum of Chizhevsky functions in Kaluga,
where one can see also a bronze monument to him. A minor
planet, two streets in Karaganda and Kaluga and one of the
Aeroflot’s jet planes — were named after this outstanding Solar
Scholar.

In Belgium, «International A.L. Chizhevsky’s medal» is award-
ed to the best young researchers of cosmic weather. In Sorbonne
his bas-relief in included into gallery of the great scientists. In
1997 the State Bank of Russia portrayed A.L. Chizhevsky on me-
morial silver coin.

Analyzing the scientific literature of last decades, we
can find a lot of confirmations for data, first obtained by
A.L. Chizhevsky and/or for concepts first coined by him. These
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Fig. 25. A. L. and N.V. Chizhevsky together — in life [8] and after
death [81]

papers came from many countries. Among them it is worth to
mention early works by I.1. Nikberg et al. [82], whom Master
inspired personally [8] and later studies of many domestic
[83-86] and foreign [87-89] scientists. They not only confirm
the original data by A.L. Chizhevsky via modern meta-analysis

methods, but also demonstrate their correct extrapolation on
the historical events occurred after A.L. Chizhevsky’s studies.
Moreover, new mechanisms of biological effects of negative
aeroions — via peroxidation, superoxide anion bactericidal
effect and alteration of mitochondrial function were report-
ed recently, which fit with the concepts and suggestions of
A.L. Chizhevsky, coined long ago.

Yet, the personality/legacy of A.L. Chizhevsky still was
not comprehensively analyzed in foreign literature, and many
papers of previous periods are biased to negative or positive
sides, because of supravitally and posthumously happened
political quarrels around him and his ideas [91]. Author wrote
this paper in order to give foreign readers as objective brief
scientific biography of Russian scholar, as possible. Now, in
120" year of A.L. Chizhevsky’s birth, in spite of all tragic pa-
thos of his fate: That of Master in the hands of Woland — we
nevertheless consider him one of the most inspiring sunny fig-
ures in the history of domestic science. Power is transient, and
Science is eternal.
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XPOHOMELMULIMHCKWUIA NOOXO[ K METABONTMYECKOMY CUHLPOMY

© KoHcTaHTuMH AnekcaHapoBuy LlemepoBckui
WnetutyT SxkenepumenTanbHoit Meaunuunbl. 197376, CankT-Metepbypr, yn. Akagemuka Masnosa, 12

KoHTakTHas nidopmauus: KoHctaHTuH AnekcaHaposud LemepoBckuii — A. M. H., 3aBeayownn Otgenom
dusmnonorum sBucueparnbHbix cuctem um. K.M. BeikoBa. Email: constshem@yandex. ru

PEBIOME: Lenbto paboTbl ObIn0 13yyeHne ponu AByX NOBEAEHYECKMX aKTOB (CO3HATENbHbIA BbIOOP CBOEBPEMEH-
HOr0 MOMEHTa MakcUMarbHOro no o6bLeMy npuema NULWKU U CO3HaTENbLHOE OTHOLIEHUE K CBOEBPEMEHHOCTH Oro-
POXHEHUS KULLEYHUKA) B reHe3e OLHOro W3 rnaBHbIX )akTopoB pucka MeTabonmyeckoro CUHAPOMa — OXUPEHUS.
MeToaoM XpOHO3HTEeporpaduu U ¢ MOMOLLLIO OMPOCHUKOB MO U3YYEHWI0 OCHOBHbIX aCMEKTOB Ka4eCTBa XU3HM (ca-
MOYYBCTBUE, PU3MYECKas aKTUBHOCTb, HAacTpoeHne) obcnepoBarbl 40 NauMeHTOB KapaMonornieckoro npoguns
BO3pacTe OT 24 [0 76 NeT (25 XeHWMH 1 15 MyX4nH), y KOTOPbIX BbISBNANN pUCK oxupenns. ObcnenosaH 61
paboTatoLwmin Bpay B Bo3pacTe OT 25 fo 69 net no cneumanbHbiM aHKeTam € y4eTOM KayecTBa NUTaHus, uamnye-
CKOW aKTUBHOCTH, pexuMa CHa-604pCTBOBAHUS U KA4YECTBA XNU3HU. YCTAHOBNEHO, YTO HapyLUEHWe LpKaguaHHOro
puTmMa gedekauuun B Buae bpagnaHTepun MOXET ObiTb ANArHOCTUPOBAHO NPaKTUYECKN Y Kaxaoro BToporo obcne-
[0BaHHOrO, cyuTatoLero cebs 340poBbIM U NOYTH Y KaXAO0ro BTOPOro nauueHTa ¢ Metabonnyecknm CUHAPOMOM —
C OXWUPEHUEM W CEPAEYHO-COCYAMCTON natoniornei. KnoyeBbiM NaTOreHeTUHECKUM MEXaHU3MOM BO3HWUKHOBEHMS
OpaaunaHTepum ABNSETCS OTCYTCTBME YTPEHHE akpodaskl AedeKaunn. YCTaHOBNEH CYLLECTBEHHO 60M1E€ BbICOKMIA
PUCK OXMPEHMS y L ¢ BpaanaHTepuen No CPABHEHUIO C NULAMU C AyaHTepuen. Y Nl C OXUPEHUEM BbISBIEH
caBur akpoasbl nprema NuL MakcumanbHoro o6bema UMeHHO B BeYEPHWIA NEPUOA CyTOK. Takum o6pasom, puck
OXWUPEHNs y nuy, ¢ MeTabonuyeckum CUHAPOMOM 3aBMCUT OT HapyLIeHWs LMpKagWaHHOro puTMa 3BakyaTOPHOM
(YHKLMY KULLIEYHMKA B BUAE OTCYTCTBUSA YTPEHHEN akpodasbl puTMa gedekallmu, a Takxe 0T HapyLeHNs Lupka-
AnaHHoro GuopuTMa nNUTaHUs B BULE NPEUMYLLECTBEHHOrO NpUemMa MakcumanbHoro obbema num He B AHEBHbIE
W YTPEHHMWe Yachbl, a B BEYEPHEE BPEeMs CYTOK.

KIMKOYEBBIE CITOBA: unpkaanaHHbiii pUTM; KULLEYHUK; MUTAHWUE, ONOPOXHEHNE; OXMPEHNE.

CHRONOMEDICAL APPROUCH TO METABOLIC SYNDROME

© Konstantin A. Shemerovskii
Institute of Experimental Medicine. 197376, Sankt-Peterburg, ul. Akademika Pavlova, 12D

KoHTakTHas nigpopmauums: Konstantin A. Shemerovskii — PhD, MD, Head of the Department of physiology of visceral
systems. K.M. Bykov. Email: constshem@yandex. ru

SUMMARY: The goal of the study was to assess the role of two behavioral acts (conscious choice of timely moment
of maximum volume of food intake and conscious attitude to the timeliness of bowel) in the genesis of one of the
major risk factors of metabolic syndrome — obesity. Method of chronoenterographia and using questionnaires to
study the main aspects of quality of life (health, physical activity, mood) examined 40 patients with cardiac profile
age from 24 to 76 years (25 women and 15 men) who have identified the risk of obesity. Surveyed 61 doctors aged
25 to 69 years by special questionnaires with regard to quality of diet, physical activity, sleep-wakefulness and
quality of life. It is established that the violation of the circadian rhythm of defecation in the form of braenteria can
be diagnosed in almost every second surveyed who consider themselves healthy and almost every second patient
with metabolic syndrome with obesity and cardiovascular disease. The key pathogenetic mechanism of braenteria is
the lack of morning acrophase defecation. Installed significantly higher risk of obesity in individuals with braenteria
compared to those with euenteria. In individuals with obesity revealed a shift of acrophase of the meal maximum
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it was in the evening period of the day. Thus, the risk of obesity in individuals with metabolic syndrome depends
on disturbance of circadian rhythm evacuation of bowel function and the absence of morning rhythm acrophase of
defecation, as well as violations of circadian biorhythm nutrition in the form of receiving the maximum amount of food

in the evening hours.

KEY WORDS: circadial rhythm; intestines; nutrition; evacuation; obesity.

BBEOEHWE

13BeCTHO, UYTO OCHOBHbIE KOMMOHEHTbI MeTabonnyeckoro
CUHLOPOMa — OXWPEHWE, TUNEePANNNAEMUS, UHCYINHOPE3NUCTEHT-
HOCTb 1 apTepuanbHas rMnepTeH3ns — CyLLECTBEHHO 3aBUCAT
OT (DYHKLIMOHNPOBAHNS OpraHoB nuwleBaperuns [1-5]. TnaBHbIMN
aneMeHTamu natoreHesa MeTabonuyeckoro CUHApPoOMa NpuaHa-
Hbl HapyLLEHWe NULLEBOrO NOBEAEHNS, AucbanaHc aHTepanbHbIX
rOPMOHOB, ANCYHKLMS NEYEHM 1 NOMKenya04HON Xenesbl, Anc-
Baktepnos Tonctoit kuwku [5-7]. Mo aaHHbIM J1.B. JlasebHuka
[5], y nauneHToB ¢ MeTabonMyecknuMm CUHOPOMOM BbISBMAMACH
COMYTCTBYHIOLLAs NaTONOMMs: NOBPeXAeHUs nuwesoga — y 72%
obcrefoBaHHbIX, NaTonorus Xenyaka v ABeHaaLaTUNepCTHOM
Kuwwkn — y 66%, renatobunuapHas natonorns — y 64%, 3abo-
neBaHus nogxenynoyuHon xenesbl — y 18%, natonorusi TONCcTomn
knwknm — y 74% obcnegoBaHHbIX. TONCTOKMILEYHAs NaToNnorus
y BornbHbIX ¢ MeTabonMyeckumM CUHAPOMOM NPOSBNANAch METE0-
pW3MOM, abAOMMHANBHOI CXBaTKOOBPa3HO 60MbI0 M YNOPHBIMM
3anopamu, TpebylLWwMN NOCTOSIHHOMO Npuema cnabutenbHbIX
(74% BonbHbIX).

Llenbto nanHom paboTbl 6bIN0 U3yyeHne ponu AByx noBeaeH-
YeCKWUX aKkToB (CO3HaTemNbHbIN BbIGOP CBOEBPEMEHHOTO MOMEHTA
MaKCMMasnbHoOro no 0bbemy npuema NULLM 1 Co3HaTENbHOE OTHO-
LUeHWe K CBOEBPEMEHHOCTM OMOPOXHEHUS KULLEYHWKA) B reHese
OfHOTO M3 rMaBHbIX (PaKTOpoB MeTabonnyeckoro cuHapoma —
OXUPEHUS.

MATEPWAIbI U METOObI UCCIEQOBAHUA

MeToaom xpoHoaHTeporpadum [8-13] u ¢ nomoLybto onpoc-
HWKOB MO M3yYeHWt0 OCHOBHbIX acneKkToOB KayecTBa XM3HM (ca-
MOYYyBCTBME, r3nyeckast akTUBHOCTb, HacTpoeHne) obcnepo-
BaHbl 40 NauueHTOB KapAWONOTMYECKOro OTAENEHNS TOPOACKO-
ro cTaluoHapa B Bo3pacTe oT 24 fo 76 net (25 xeHwuH n 15
MYX4MH), ¥ KOTOPbIX aHTPOMOMETPUYECKN BbIYNCASNN NHOEKC
maccel Tena. Kpome Toro, obcnegosaH 61 pabotatowmin Bpay
B Bo3pacTe 0T 25 00 69 net (58 XeHWMH 1 3 MyxunH) no cne-
UManbHbIM aHKeTam ¢ y4eTOM KayecTBa nuTaHus, uan4eckon
aKTUBHOCTH, pexnmMa CHa-604pCTBOBaHMS M KayecTBa KU3HM.
PerynsipHoit 3BakyaTOpHOW (hyHKUMEN KULIEYHUKA — 3YaHTe-
pUen — cyuTanu Takoe ero PyHKLNOHMPOBAHME, NPK KOTOPOM
cTyn Obin eXeAHEBHbIM (OLHO-, ABYX — WMN TPEX — KpaTHbLIM)
1 YacToTa 3TOol (DYHKLMM COCTaBNsANa He MeHee 7 pa3 B Hefe-
no [7, 8]. AKTUBHOCTb KWLIEYHWKA, NpW KOTOPOW 4YacToTa ero
3BaKyaTopHOM (byHKUMM Obina meHee 7 pa3 B Hegentw, Obina
3amefneHHon oT 1 0o 6 pas B Hegento, cuutanu BpagnaHTe-
puen [8-10].

PE3YNbTATbI UCCNIEQOBAHUA

HapylueHne LmpkaguaHHOrO puTMa 3BaKyaTOPHOW (yHKLMN
KneyHnka B Buae bpaguaHTepum Obino guarHocTuposaHo y 19
13 40 GonbHbIx (48%). Y KapanoOnorMyeckux mayueHToB C pe-
TYNSpHBIM -~ (OYHKUMOHUPOBAHNEM  KMLLEYHWKA (C  3yaHTepueit)
YTPeHHss akpodasa LupkagnaHHOro 9BakyaTOpPHOro putMa Ha-
6nioganace B 88% crnyyaes. Cpeay BONbHbIX KapaMONOrM4ecko-
ro npocuns, cTpagarowmx bpaansHTepuen, YTpeHHss akpodgasa
KuweyHoro putma umena mecto B 31% cnyyaes. Cnegosatens-
HO, YTPEHHSs akpodasa LMpKagnaHHOrO puTMa 3BaKyaTOpHOW
(YHKLUMM  KMLIEYHMKA MOBLILIAET BEPOSTHOCTL PerynsipHOCTY
aToN pyHKLMK B 2,8 pa3a.

YnoBnetBopeHHOCTb camoyyBcTBueM Ha 80-100% (BepxHui
KBMHTWNb) Bblna oTMeyYeHa y 67% nuu ¢ perynsipHbIM pUTMOM Ku-
LIeYHMKa, HO Nuwwb Yy 25% nuy, ¢ GpaguaHTepueit. PerynspHocTb
9BaKyaTOPHON (OYHKLMW KMLLEYHWKA NOBbILAET BEPOSITHOCTb XO-
poLLero camo4yBcTaus B 2,8 pasa.

Cpeoy nuu ¢ ayaHTepuen (C perynsipHbiM KALIEYHbIM PUT-
MOM) BbISIBNIEHO 12% BONbHbIX OXMPEHNEM (MHOEKC Macchl Tena
6onee 30), a cpeam nuu ¢ Gpaguantepnein — 33% GonbHbIX. Pe-
TYNSpHOCTb 3BaKyaTOPHOW (PYHKLMM KMLIEYHMKA MOHWXAET PUCK
OXMPEHUs Y NaLMEHTOB KapAuonoruyeckoro npoduns B 2,8 pasa.

CamouyBcTBME, (Pr3nyeckas akTMBHOCTb W HACTPOEHNE Y Na-
LIMEHTOB C PErynsipHbIM pUTMOM KuLleyHuka (68, 58 n 70% ot on-
TUMansHoro) 6binu B cpegHem Ha 9% Bbile, YeM Y BOmMbHbIX
c GpaguaHTepuen: 64, 44 n 61% COOTBETCTBEHHO.

HeypaBHOBELLIEHHOCTb SMOLMIA Y ML, C PerynsipHbIM KULEeY-
HbIM pUTMOM Habntoganace B 2,2 pasa pexe (17%), yem y kapau-
onoruyecknx 6onbHbix ¢ 6paguanTepueit (37%). CnegosatensHo,
Y NaLMEHTOB C CepAeYHOCOCYANCTON NaTomnormen HeypaBHOBeE-
LIEHHOCTb 3MOLMIA, accoLMmMpoBaHHas ¢ BpaanaHTepuen, BbisiB-
NSAeTCA NoYTU B 2 pasa valle, Yem y NaLMeHTOB C 3yaHTEpUEN.

Y Kapanonornyecknx NaLUMeHToB C PETYNSPHbIM PUTMOM 3Ba-
KyaTOPHOM (PYHKLWM KMLLEYHMKA (MpW 3YSHTEPWUN) BEPOSTHOCTb
XOPOLLET0 CaMOYYBCTBMS, MOHWKEHHbIA PUCK OXWPEHWUS U ypaB-
HOBELLUEHHOCTb 3MOLMIA CyLIEeCTBEHHO (Dormee 4yem B 2 pasa)
BbiLLE, YeM Y BOMbHbIX C BpagnaHTepumen. Y nauneHToB ¢ natono-
rMen cepaeyHo-CoCcyANCTON CUCTEMbI YTPEHHSS akpodhasa Lmpka-
AWNaHHOTO pUTMa 3BaKyaTOPHOWM (PYHKLIMM KMLLEYHMKA NOBbILLAET
BEPOSITHOCTb PErynsipHOCTI 3TOro puTMa B 2,8 pasa.

PerynsipHoCTb LUMpKagMaHHoOro puTMa KuLLevHuka cnocobet-
BYET YMEHbLUEHMIO prcka MeTabonnyeckoro CMHAPOMA y naLueH-
TOB C CEPAEYHOCOCYANCTON NaTonornei.

13 61 paboTatoLiero Yenoseka, cumTatoLlero cebs npakTuye-
CKM 3[0POBbIM, HApYLUEHWE PETYNSAPHOCTW LMpKaAWaHHOTO pUT-
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Ma 9BaKyaTOPHOM (PYHKLMM KULIEYHUKA BbISBNEHO Y 34 (55%).
Cpeay Hux ¢ bpaguanTepuei | ctenenn (cTyn 5-6 pa3 B Heaento)
6bino 53%, ¢ Bpagnantepuen Il ctenenu (ctyn 3—-4 pasa B He-
geno) — 32% u ¢ BpaguaHtepuen Ill ctenenn (ctyn 1-2 pasa
B Heaento) — 15% obcnenoBaHHbIX.

Y paboTarowux nuL ¢ perynsipHbIM KULLEYHbIM PUTMOM €ro
akpodhasa 6bbina yTpeHHen B 77%, a cpean nuy ¢ BpaguaHTe-
pnen — B 32% cnyyaeB. CnepoBatensHo, y cunTatolmx cebs
300POBLIMI MWL, YTPEHHAS akpodada LMpKagMaHHOMo Kuiley-
HOrO pUTMa MOBbILLIAET BEPOSITHOCTL ero perynsipHocTu bonee,
yeMm B ABa pasa (B 2,4 pasa).

Cnepyet 06paTTb BHUMaHME Ha TOT hakT, YTO Npu cryyaii-
HOW BbIBOpKe UL, cynTatoLLmMx cebs 30opoBbIMM, B rpynny nuy
C PerynsipHbIM pUTMOM KLLEYHWMKA Monanu NpeumyLLecTBEHHO
obcnepoBaHHble B Bo3pacTe 25-58 neT (cpegHWi BO3pacT OKO-
no 43 nert), a B rpynny nuy ¢ GpaguaHTepuen — B BO3pacTe
26-69 net (cpegHwit BospacT 49 ner). B rpynne u3 27 yenoek
C perynsipHbIM KULLEYHbIM PUTMOM BbINO 25 KEHLLWH 1 2 MYXYWH,
a u3 34 yenosek ¢ bpagnaHTepuen — 33 KeHLWMHbI 1 1 MyxumHa.

CpenHsis Macca Tena y paboTaloLmx nuL, ¢ perynsipHbIM puT-
MOM KMLLEYHMKA cocTaBnsna 62kr, a y obcrenoBaHHbIx ¢ bpa-
AnaHTepuein — 68kr. CpeaHuin MHOEKC Macchl Tena Ans nuy
C perynspHbIM KALLEYHbIM PUTMOM COCTaBnAn 22,4 Kr/M 1 He Bbl-
XO4WN 3a rpaHunLbl HOPMbI, @ ANs CyOBEKToB ¢ bpagnaHTepuen —
25,1kr/m, 4TO CBMLOETENBCTBYET O TEHAEHLMN K U3ObITKY Macchbl
TENa y nuu, cuntarowmx ceds 300POBLIMU, HO C KOHCTATUPOBAH-
HoWt BpagnaHTepuen.

Cpegn nuy, ¢ GpagnaHTepuen, cumTaowmx cebs 30opoBbIMK,
n3bbITok Macchl Tena (VMMT ot 25 go 27,5kr/M) amarHoCcTUpoBaH
y 20% (7 n3 34), a oxupenne (MMT ot 27,5 go 40krim) — y 24% (8
13 34) obcnenoBaHHbIx (Tabn. 1). Cpeay nuu, cumTatowmx cebs 3no-
POBbLIMU, C PETYNSPHbIM KULLEYHBIM PUTMOM (C 3ySHTEPUE) M30LITOK
Maccbl Tena obHapyxeH y 2 u3 27 (7%), OXvpeHue MMerno Mecto
y 2 3 27 (7%) obcnenoBaHHbIx. CrnenoBaTenbHo, PUCK OXKUPEHNS
y Ny, ¢ GpaamaHTepueit Bbin noyTk B Tpu pasa (B 3,4 pasa) BolLLe,
4eM Y NUL C perynsapHoit 9BakyaTOPHON (yHKUMEN KULLIEYHVKa.

Mo gaHHbIM B.V. MasypoBa [7], oXupeHne B BO3pacTe 0KOSI0
50 neT BCTpeyaeTca noyTH B 3 pasa Yalle, 4em B BO3pacTe Okono
20 net. CnepoBaTernbHO, MOBbILUEHWE pUCKA OXUPEHWS NOA BIu-
SiHNEeM BpagMaHTEpPUM CON3MEPUMO C MOBBLILIEHUEM 3TOMO pUCKa
Ans Bonee cTapLuero Bo3spacra.

CnepyeT OTMETUTb, YTO B rpynne nunL, ¢ PerynspHbIM Lupka-
AVaHHBIM PUTMOM 3BaKyaTOPHOM (DYHKLMW KULIEYHUKA [OMWHU-
poBana WUMeHHO YTPeHHss (hasa 3Toro putMa, Kotopas BCTpeya-
nacb npakTyeckn B 3,5 pasa valle, 4em BeyepHss (21 cnyvan
npotve 6). OgHako B rpynne o6cneaoBaHHbIX C HapPYLUEHHbIM
(HeperynsipHbIM) PUTMOM 3TOW (PyHKLMKM, HA0BOPOT, LOMMHMPO-
Bana BeYyepHss hasa (hyHKLMOHMPOBAHWS KULLEYHMKA, KOTOpast
BCTpeyanacb noyTv B 2 pasa valle, Yem yTpeHHss (cM. Tabn. 1).

MccnepoBaHme KavecTBa XM3HW y JnL, cumTaoLmx cebs 3go-
poBbIMK (Tabn. 2), NO3BOMNMIO BbISBUTL CYLLECTBEHHbIE Pa3NNYMs
3TOr0 nokasaTesnsi B 3aBUCUMOCTY OT PETYNIPHOCTN 3BaKyaTOPHO-
ro puTMa KueyHuka. Tak, cpean NnL C perynsipHbIM Lmpkagu-
AHHbIM KULIEYHbIM PUTMOM BEPXHUIA KBUHTWMb YPOBHS KayecTBa

Tabnuua 1

3aBuCMMOCTb PUCKa OXUPEHUA OT HaCTOThl CTyNna y nuu,
cuuTaroWwmx cebs 340pPOBbIMU

YacToTa (v perynspHoCTb) CTyna, pa3
B Heflento
[TokasaTtenb
7 (perynsipHbid | 1-6 (Heperynsip-
pUTM) HbIit pUTM)
Boapact (cpegHuin) 25-58 (43 ropa) | 29-69 (49 neT)
Yucno nuy (K: M) 27 (25:2) 34 (33:1)
PocT (cpegtni) 166 cm 164 cm
Macca Tena (cpegHss) 62 kr 68 kr
VIMT (cpegHuit, kr/m?) 22,4 Krim? 25,1 kr/m?
/3BbiTok Macebl Tena 7% nuy (2 3 27) | 20% muy (7 n3 34)
(MMT>25 kr/m?)
Oxwupenne (UMT>27,5kr/m?) | 7% nuy (2 3 27) | 24% nuy (8 n3 34)
Yueno nuy ¢ yTPEHHUM 21 1
CTymnoM
Yucno nuy, ¢ BevepHAM 6 23
CTyNoMm

xu3Hm (ot 80 go 100% ot makcumyma) 6bin obHapyxeH y 15%
ny. OgHako cpeay nu ¢ 6paanaHTepueit BbICOKMIA YPOBEHDb Ka-
yecTBa XMU3HM Obin nnwb y 3% obcnenoBanHbIX. CrefoBaTensHo,
Yy ML C perynsipHbIM PUTMOM KULLIEYHUKA BEPOSTHOCTb BbICOKOMO
YPOBHS Noka3aTenel kayecTsa K13Hu NoBblLLeHa B 5 pa3 no cpas-
HEHWIO C Temu, y koro obHapyxuBaeTcs 6paguaHTepus. V1 Haobo-
poT, cpeau nuy, ¢ 6paauaHTepuei HeyaoBNETBOPUTENbHBINA Ypo-
BEHb NOKa3aTens KayecTBa XM3HM 0bHapyxmBancs B 3 pasa yalle
(9%), yem cpeay UL C perynspHsIM PUTMOM KuLieyHuKa (3%).

Tabnuua 2

Moka3zaTenu Ka4ecTBa KWU3HW Y NIULL C PEryNsAPHbIM
1 HeperynsipHbIM pUTMOM CTyna

Yacrota (1 perynsipHocTb) cTyna
B Hefiento
MokasaTtenb
7 (perynsipHbin | 1-6 (Heperynsip-
pnTM) HbI PUTM)
KauecTBo nutanms (cpeaHee), 72 68
%

KayecTBo gBukeHus (cped- 61 59
Hee), %

KayecTBo cHa (cpeaHee), % 69 61

OTnNYHOE KayecTBO KU3HN, 15 3
% nuy,

Huskoe ka4ecTBO *n3HK, % 3 9

nmy
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Takum 06pasom, OpagnaHTEPUs NOBLILAET PUCK OXUPEHUS,
a cnegoBaTenbHO, N MeTabonmyeckoro cuiapoma, bonee yem B 3
pasa U CHIKaeT KavyeCTBO XKU3HW Y NaLMEHTOB C CEePAEYHO-COCY-
AMCTON NaTONOTMEN W Yy N, CHMTaIOLLNX Cebs 3A0POBLIMM.

B cBssn ¢ Tem, Yto GpaansHTEpUs SBNSETCH (YHKLMOHAMb-
HbIM (paKTOpPOM pucka MeTabonmM4Yeckoro CUHAPOMA, OfHOW
N3 Lenen neyeHns GOMbHbIX C 3TUM CMHAPOMOM AOMKHO CTaTh
ycTpaHeHue GpaguaHTepuu. Mpuyem knoyeBbIM MOMEHTOM BOC-
CTaHOBNEHUS LMPKagWaHHOW PEerynspHoCTM puTMa KuLweyHuka
SBNSAETCA CMeLyeHne akpodasbl 3TOro putMa B ONTUMAnbHOE
ANS 3TON PYHKLMU YTPEHHEE BPEMS.

Y nuy ¢ perynsipHbiM (LMpKaguaHHbIM) pUTMOM 3BakKyaTop-
HOW (PYHKLMW KULLEYHMKA MaKCUMarbHbliA YpOBEHb BO3pacT-3a-
BMCUMOTO pUCKa OXWUpeHus npuxoauncs Ha eospact 50-59 ner.
OpHako 4ns nuL ¢ HeperynspHsIM cTynoM (5—6 pas B Hefdenio)
MaKCUManbHbIA YPOBEHb PUCKA OXMPEHUS MPUXOLMUNCS MOYTH
Ha 10 net paHble — Ha nepuog 40-49 net. Kpome Toro, Benu-
YnHa pucka oxupeHuns y nuy 40—-49 net ¢ HeperynspHsIM CTYIOM
Bbina (okono 35%) noyt B 2 pasa Bbille, YeM Y NuUL TOTO Xe
BO3pacTa C perynsapHbiM putMom cTyna (okono 15%).

CnepoBaTtenbHo, Aaxe camas Manas CTeneHb HeperynspHo-
cTn putMma cTyna (5-6 pa3 B HeAEenN) accoLumMpoBaHa ¢ CyLlecT-
BEHHbIM MOBbILIEHMEM pUCKa OXMPEHMs (MoYTW B 2 pasa), npu-
yem B Horee MOMOAOM BO3pacTe MO CPABHEHWMIO C BO3PACTHBIM
PUCKOM OXMPEHMS Y UL C PerynsipHbIM PUTMOM 3BaKyaTOPHOW
(DYHKLMM KMLLEYHMKA.

CpaBHUTENbHBIN aHanu3 akpodasbl LyMpKaguaHHOro putma
NUTaHWs y Ny ¢ HopManbHoi maccoi Tena (UMT po 25kr/m?)
ny Tyubix nny (UMT 26-36 kr/m2) BbiSiBUR CREAYIOLLYI0 3aBu-
CUMOCTb.

Oka3anocb, YTO BEPOATHOCTb MPUEMA ML MAKCUMaNbHOMO
obbema y nuL ¢ HOpManbHOM Maccoit Tena Bbina NpakTU4ecku
oauHakoBon (okono 50%) B AHEBHOEe (OHeBHas (hasa nuTaHus
ot 12:00 go 18:00) n BeyepHee Bpemsi (BeuepHss hasa nuTaHus
ot 18:00 go 24:00 yacos). OgHako y nuy 1 ¢ U3BBITKOM Macchl
Tena, U C OXWUPEHNEM MakCUMarbHbI N0 0BbeMy npuem nuwin
[OOMMHMPOBan MMeHHO B BeyepHee Bpems (0T 18:00 go 24:00),
MPUYEM Y TYYHBIX XEHLWMH BEYepHss akpodasa nuTaHns BCTpe-
Yanacb noyTi B 4 pasa valle, YeM HEBHas.

CnepoBaTtenbHO, MOXHO 3aKMKYWTb, YTO CMELLEHWE aKpo-
hasbl LMpKkagnaHHOro putMa nprema nuy Bnpaso (B BEYEpHee
Bpems — nocne 18:00) accoLmnpoBaHO C MOBbILIEHMEM pUCKa
oxupeHus. W HaobopoT, AHeBHas akpodasa LupkagnmaHHoro puT-
Ma MuUTaHMs (a TOYHEE, BEPOSTHOCTb AHEBHOM akpodasbl nuTa-
HWS Ha ypoBHe okono 50%) xapakTepHa 4nis NNy, ¢ HopManbHOM
Maccow Tena.

Takum obpasom, pesynbTaThl UCCIESOBAHNS LMpKaguaHHOro
pUTMa NUTaHUS W LIPKaAWNaHHOTO PUTMa 3BaKyaTOPHOM (yHKLN
KWLLEYHWKA Y MWL, C HOPManbHON U C U3OBITOYHON Maccom Tena
CBUMOETENbCTBYIOT O TOM, YTO MOAJEPKaHWe HOpMarbHOM Mac-
cbl Tena (UMT go 25kr/m?) accoummpoBaHo ¢ Takumu NOBELEH-
YeCKUMM MPUBbIYKAMU, Kak CBOEBPEMEHHOe ((pr3nonornyecku
ONTUManbHoe — YTPEHHEE) ONOPOXHEHWNE KULIEYHMKA 1 DU3MO-
NOTMYECK afieKBaTHOE MUTAHWE MPEUMYLLECTBEHHO B AHEBHbIE

yackl. HecobniogeHne 3Tux MpuBbIYEK (OTCYTCTBUE YTPEHHEI
hasbl LMpKaaMaHHOro puTMa 3BakyaTOPHOI (HyHKLM KULLEYHMKA
WUNK NpeNMyLLECTBEHHO BEYEPHSS (hasa nprema Nuim Haubomb-
wero o6bema) CyLECTBEHHO MOBLILAET PUCK OXMPEHNS — Oa-
HOTO 13 KMioYeBbIX (DAaKTOPOB PasBUTUSI METAOONMYECKOTO CUH-
ApoMma.

OBCYXAEHUE NONYYEHHbLIX PE3YNIbTATOB

MonyyeHHble pe3ynbTaTbl CBUOETENCTBYIOT O LIMPOKOH pac-
NPOCTPaHEHHOCTW (DEHOMEHA LMpKaguaHHo bpaguaHTepuu.
HapylueHne perynspHOCTM LMpKagnaHHOro putMma Aedekauum
B BMAE XPOHMYECKOrO 3amopa MOXET ObiTb BbISIBMIEHO MpW He-
AENbHOM MOHUTOPUHIE PUTMa CTyNa Kak y nuL, cunTaroLmx cebs
300POBbIMU, TaK U y NALMEHTOB C METAaBONMYECKMM CUHLPOMOM,
CTpajaloLLnx npexae BCero oT OxupeHus. NpumeHeHre meToaa
XPOHO3HTEporpacu MO3BOMNMNIO  AWMArHOCTUPOBaThb PacCcTpoi-
CTBO puTMa fdedekauum MouTW y Kaxkmoro BTOPOro nalueHTa
C CepaeyHo-cocyamcToir natonornen. O4eBMAHO, YTO NMOMUMO
cneumnuieckoro neveHns 6onbHbIX ¢ METaboNNYeckum CMHAPO-
MOM, [OMXKHbI ObITb pa3paboTaHbl crneuuanbHble pekoMeHaaLnum
AN yCTpaHeHust PYHKLWNOHANBHON HEPErynsapHocTu putma fae-
tekaynmn. PesynbTathl paboThl CBUAETENLCTBYIOT O TOM, YTO BOC-
CTaHOBIIEHME PerymnsipHOro LMpkaguaHHOro pUtMa 3BakyaTopHOW
(OYHKLMM KULIEYHMKA MOXeT crnocobCTBOBaTb MOHWMKEHMIO prCka
OXUPEHWS NouTH B 2-3 pasa.

C nosuumin  XpoHoBMoNorMn M XpOHOMELULMHBI  DYHKLIMO-
HanbHble PACCTPONCTBA PEryNsAPHOCTM LMPKaAMaHHOMO 3HTe-
panbHoro putMa B Buae 6pagnaHTepun MoryT 6biTb accouumpo-
BaHbl C HAKONMEHNEM «HEXenaTenbHbIX NPOLYKTOB COBCTBEHHON
XusHegesTenbHocTUy (no JlasebHuky J1.6. ¢ coaBTopamu, 2014)
[6]. Takumm «HexenaTenbHbIMW MPOAYKTaMMY» Npu MeTabonuye-
CKOM CMHOPOME, MO-BUAMMOMY, MOXHO CHMTaTb KpUCTaNIbl Xone-
CTepuHa, perynspHoe exegHEBHOE BblAENEHNe KOTOPOro B HOP-
Me (N0 AaHHbIM akagemuka Knumosa A.H.) coctaBnsieT okono
1000 mr B cyTkm (okono 500 Mr B CyTKW C XEMYHbIMUA KUCTIOTaMu
1 okono 500 Mr B cyTku co cTepuHamu dekanuii) [3].

KnuHuyeckue pekomenaaumm no BeaeHuto 6onbHbIx [4] nped-
nonararT, YTO ANs BOCCTAHOBIEHNS PErynspHOro putma gede-
kauuu y nuL ¢ MeTabonmyeckum CUHAPOMOM, acCOLMMPOBAHHBIM
C XPOHMYECKUM 3anopoM, Heobxogumo cobriofeHne He TOMbKO
a[leKBaTHOTO AMETUYECKOro NUTaHus (yBenmnyeHne notpebneHus
pacTUTeNbHbIX BOMOKOH W XMAKOCTM) U YBENNYEHNS PU3NYECKON
aKTWBHOCTM, HO Mpexae BCero HeobXOAMMO BOCCTAHOBMEHWE
nnu «BblpaboTka perynspHOCT akTa Aedekauuu no yTpam no-
Crne 3aBTpakay.

Poccuitckast racTpoaHTeponoruyeckas accoumauns, WUCxo-
A8 M3 NPUHLMNOB AOKa3aTeNbHOW MeAULMHbI U pauMOHanbHOM
thapmakoTepanuu, pekoMeHayeT npuaepxusatbcs Pesontouun
OKCNEPTHOrO CoBETA [2], NOCBALLEHHOI NpobieMam uarHOCTUKN
W neyveHust OYHKLUMOHANbHbIX 3aboneBaHuii Kemyao4HO-KULLEY-
HOrO TpakTa. B 3aknto4yeHun 3Toi pes3ontouun ykasaHo, 4To au-
arHo3 (PYHKLMOHANbHbIX PacCTPOMCTB  XenyLoYHO-KMLLIEYHOrO
TpakTa ((hyHKUMOHaNbHas Aucnencusi, CUHAPOM PasfpaxeHHoN
KWLLKM 11 PYHKLMOHATbHBIA 3anop) MOXET ObiTb NOCTABNEH TONb-
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KO Mocne WCKIMIYEHUs OpraHnyecknx 3aboneBaHwin nuLieBapy-
TEMbHOM CUCTEMbI CO CXOXUMW CUMATOMamu. OTa Pe3ontouus
pekoMeHayeT npu yHKUMOHAMBHBIX PacCTPONCTBaX MOTOPHON
(YHKUMM KMLIEYHMKA «MPeanoYTUTENbHO HasHavaTb npenapatbl,
HOpManu3ytLLmMe MOTOPUKY M BUCLLEPaNbHYI0 YYBCTBUTENBHOCTb
Kak BepXHUX, Tak n HmkHWUX otaenos XXKT (Hanpumep, aroHucTa
M-, k-, D-ONMOMAHBIX PeLenTopoB — TpUMeByTUHA)».

Kpome TOro, B 3aKmo4eHNN pe3ontoLmi SKCMEePTHOMO COBETA
yKa3aHo, 4To pa3BuThe OYHKLMOHANbHbIX 3a60neBaHNN KenyaoY-
HO-KWLLIEYHOrO TPaKTa TECHO CBSA3AHO C HapyLUEHUEM MOTOPUKM
KnLweyHnKa. BaxHoe 3HaueHWe B ee perynsauum uMeeT MUKpobu-
OTa TONCTOM KULLKK, CMocobCTByloWas yBennyeHno obbema co-
AEPKMMOr0O KULIEYHMKA M BbipaboTke pasnnyHbix MeTabonuTos,
B MEPBYI0 0Yepeab KOPOTKOLIEMOUHbIX XUPHbIX KUCMOT. B cBA3M
C 3TUM B CXeMy NeveHns PyHKLMOHANbHbIX PACCTPOMCTB KuLLey-
HWKa LOMKHbI ObITb BKOYEHbI NpenapaTbl ¢ KOMMMEKCHbIM Me-
XaHU3MOM [E/CTBNMS, OKasbiBalOLL/e HOPMamnu3yrLlee BRusHIE
kak Ha MOTOPUKY KMLLEYHMKA, Tak W Ha COCTaB U (DYHKUMUN ero
MUKPOGUMOTHI (Hanpumep, naktuton) [2].

CnepyeT OTMETUTb, YTO HapyLUEHME LypKagnaHHoro GruopuT-
Ma 3BaKyaTOpHOW (DYHKLMM KWLLEeYHWKa B Buge OpaguaHTepum
SBNSETCA HE TONMbKO (PaKTOPOM pUCKa OXKMPEHUs Y Nl € MeTa-
60nMYeCcKUM CMHOPOMOM, HO, MO-BUAMMOMY, SBNSETCH CyLLecT-
BEHHbIM (haKTOPOM puCKa CMEPTENbHO OMAaCHbIX OCAOXHEHHWIA
CepAeyHo-cocyamcTomn natonoruu. Mo coobLLEHUsIM AMOHCKMX UC-
cnegoBaTtenei MauMeHToB C CepAEeYHO-COCYANCTON NaTonorven,
PUCK CMEPTHOCTH OT COCYAMCTbIX OCTOXHEHWI B BIAE MH(DapKTa
MWOKapAa WK MHCYNbTa rOMOBHOMO MO3ra CyLIECTBEHHO 1 [030-
3aBMCMMO 3aBUCUT OT YacTOThbl AedekaLum 60onbHbIX B Bo3pacTe
ot 40 po 79 net [17]. JloHrMTyaMHaNbHOE UCCneoBaHWe pucka
KapAnoBacKynspHOA CMePTHOCTW, MPOBOAMBLUEECS SMOHCKMMW
Bpayamu Ha npoTtsikeHun 13 neT Hag 45112 nuuamu, nokasano,
4TO PUCK CMEPTHOCTM Y NULL C 3amMefNIeHHON aedekaumen (cTyn
uepes feHb) Obin Ha 21% Bbllle, YeM Y MWL, C perynsipHbIM puUT-
MoM fedpekaumu. Mpu vactoTte ctyna 1-2 pasa B Hegeno puck
KapAnoBacKynspHOA CMEpTHOCTU MOBbIWANCA B elle 6onbLueit
cTeneHn n 6bin Ha 39% Bbile, YeMm y N exeaHEBHON Aedeka-
umen. CnefoBatenbHo, 0bCnefoBaHMe NauyeHToB, CTPaatoLLmMX
MeTabonmyeckM CUHAPOMOM, [LOSKHO 0Bs3aTENbHO NPOBOANUTL-
CSl C NOMOLLBK HeAeNbHOrO MOHUTOPKHIA YacTOTbl puTMa gede-
KaLum, NpUMeHss MeTo XpoHo3HTeporpadum [13-16] ans BbisiB-
NeHns cTagum TshkecTn bpaguaHTepuun. Takoe Guoputmonoruye-
ckoe obcrefoBaHue, HanpaBneHHoe Ha BbISBIEHWE paccTpoNCTB
UMpKagMaHHoro putMa fgedekauun, MOXeT C€nocobCTBOBaTh
He Tomnbko Gonee agekBaTHOMY MPOTHO3Y Y NaLWMEHTOB C MeTa-
60nMYECKUM CMHOPOMOM, HO 11 CMOCOBCTBOBATL YCTPAHEHMIO CY-
LLECTBEHHOrO (hakTopa pucka KapAvOBaCKynspHOM CMEPTHOCTY
y 60MbHbIX ¢ METABONMYECKUM CUHAPOMOM.

XPOHOMEAMLMHCKMIA NOAX0Z K KuweyHoi bpaguaputMim, 6a-
3UpyLWMACS Ha (pyHOaMeHTanbHOM (PEeHOMeEHe LipKaanaHHoMo
BuopnTMa nuieBapuUTenbHbIX (PYHKLWA OpraHuama, no3sonser
0TKa3aTbCs OT He COBCEM (PU3NOMOTMYHON PEKOMEHAALIMN NPOLL-
noro: «ObyyaTb GOMBHOMO XUTb C HEEXEAHEBHBIM CTYNOM». Xpo-
HOMEZAMLMHCKUIA NOAXO4 K Npobreme HapyLIeHWs perynsipHoOCTH

UMpkagnaHHOro putma Ctyna gaet OCHOBaHUA NPeanoXxuTb Cbl/l-
3nonorn4yeckun O60CHOBaHHy}O pekomeHaaLmio: «lMomoub BonbHo-
MY XUTb C €XEOHEBHbIM PErynapHbIM CTYIOM».

BblBOAbI

1. BpagnaHTepus (3amenneHne 3HTeparnbHOro LupkaguaHHo-
ro putma go 1-6 pas B Hedenio) BbISBNAETCS MPaKTUYECKN
Yy KaXgoro BTOPOro nauueHTa ¢ CepaeyqHo-CocyancTon nato-
norven, y KOTOPbIX OXMPEHMe, kak dhakTop meTabonuyecko-
ro CMHOPOMa, BCTPEYaeTCs valle, YeM Yy NNL, C Sy3HTepuel
(C perynsipHbIM LMpKaguaHHbIM PUTMOM KULLIEYHWKA).

2. YTpeHHss akpodasa LMpKaguaHHOro GMOpUTMa KMLIEYHM-
ka noBblIlIaeT BEPOSITHOCTb €ro perynspHocTi Bonee yem
B 2 pasa (B 2,4 pasa).

3. OysHTepus (perynspHbli SHTeparbHbli PUTM C 4acTOTOM
He Huxe 7 pa3 B Hefento) cnocobeTBYeT MOHUXKXEHWNIO pucka
OXWPEHNS MOYTK B 3 pasa No CPaBHEHWMIO C TEMU, Y KOTO Ha-
BrtopaeTcs HapylieHre perynspHOCTM LMpkagnaHHoro 6umo-
pUTMa KULLIEYHMKA.

4. CobnioaeHne uMpkagMaHHOro puTMa NUTaHus C NpUeMoMm
MaKCUManbHO No 0Bbemy NOpLMM MULLM NPEUMYLLECTBEH-
HO B YTPEHHWe U OHEBHble Yacbl MOXET CrnocobcTBOBaTb
MOHWKEHMIO PUCKa OXMPEHWNS Y MALWNEHTOB, NPUHUMAIOLLMX
HanbonbLuMn 06bEM MWL NPEUMYLLECTBEHHO B BEYEPHUE
yachl.

3AKNKOYEHUE

Takum 06pa3om, ¢ No3uLMii XPOHOBKMONOTMM 1 XPOHOMEAULIM-
Hbl PUCK OXMPEHWS y Nl ¢ MeTabonnyeckum CUHAPOMOM 3aBu-
CUT OT HapyLUeHUs! LMpKaLMaHHOTO pUTMa 3BaKyaTOPHON (hyHK-
UMM KULWEYHWKA B BUAE OTCYTCTBUS YTPEHHEN akpodasbl putMa
pedekaumu, a Takke OT HapyLUeHWs UmMpkaauaHHoro Guoputma
NUTaHNS B BUAE MPEUMYLLECTBEHHOrO MpueMa MaKCUMasbHOro
obbema NALLNX He B OHEBHbIE N YyTPEHHWE Yackbl, a B BEYepHee
BpeMsi CyTOK. [10-BUOMMOMY, BOCCTAHOBMEHWE YTPEHHER akpo-
hasbl LMpKaaMaHHOrO puTMa fedekalum MoxeT crnoco6CTBo-
BaTb (PM3MONOIMYECKN afieKBATHOI PETYMSIPHOCTU STOTO PUTMA,
4TO aCCOLMMPOBAHO C MOHKEHMEM PUCKA OXWPEHMS, @ Takke
C CYLLECTBEHHBIM CHVXXEHUEM pUCKa KapanoBacKynsapHOi cMepT-
HOCTU Npy MeTabonM4eckoM CUHAPOME.
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INFORMATION

NPABUINA O ABTOPOB

Yme. npuka3om u.0. pekmopa
®reQY BO CrierriMy Muxadpasa Poccuu om 23.06.16

HACTOALLME NMPABUNA ANnA ABTOPOB
ABNAOTCA U3OATENbCKUM JOrOBOPOM

Ycnosus HacTosLero floroopa (aanee «[JoroBopy) SABNSKOTCS
nybnnyHon odepToit B COOTBETCTBIM C M. 2 CT. 437 [paxgaHcko-
ro kogekca Poccuickoin ®epepaumun. [anHblid [Jorosop onpege-
NAeT B3aMMOOTHOLLEHUS Mexay pepakuuen xypHana «Russian
Biomedical Research» (ganee no tekcty «KypHany), 3aperu-
CTpUpOBaHHOro Ynpasnenuem PepepanbHoi cryx6bbl o Haa3o-
py B cdepe CBsA3M, MHOPMALMOHHBIX TEXHOMNOTUIA 1 MaCcCOoBbIX
kommyHukaumin no Cesepo-3anagHomy eaepansHOMy OKpyry,
caupetenbcTso: M Ne TY78-01871 ot 17 masi 2016 r., uMeHyemo
B AanbHelwem «Pefakums» 1 SBRAIOLWENCs CTPYKTYPHLIM nogpa-
3penennem ®FE0Y BO CI6IMIMY Muxaapasa Poccuu, 1 aBTopom
WM aBTOPCKUM KONNEKTUBOM (MMM MHBIM NpaBoobnagartenem),
MMEHYEMbIM B JanbHedlem «ABTOpP», MpUHSBLIAM nyBrnyHoe
npeanioxeHue (ogepty) o 3aknoyeHun orosopa.

ABTop nepepaet Pepakuuu Ans u3gaHus aBTOPCKUMA opu-
TMHaN WM pykonuch. YKasaHHblil aBTOPCKUIA OpurnHan gon-
XEH COOTBETCTBOBATb TpebOBaHMSAM, ykasaHHbIM B pasgenax
«MpepacTtaBneHne pykonucu B xypHany, «OchopmneHue pykonu-
cu». Tpu paccMOTPEHNUN MOMYYeHHbIX aBTOPCKMX MaTepuanos
YXypHan pykoBoacTteyeTcst «EAMHbIMU TpeboBaHMAMM K pyKonu-
cAM, npeacTaBnsemMbiM B BuomMeanunHcKkue XypHansiy» (Intern.
committee of medical journal editors. Uniform requirements for
manuscripts submitted to biomedical journals // Ann. Intern. Med.
1997; 126: 36-47).

B XypHane nevyatatotcsi paHee He onybnukoBaHHbIe paboTbl
no npocunto XypHana.

ypHan He paccmatpuBaeT paboTbl, peaynbraThl KOTOPbIX
no Gonbluen yactn yxe bbinn onybrMKoBaHbl UNK OMKUCaHbI B
CTaTbsAX, NPEACTaBMEHHbIX UMK NPUHATLIX ANS nybnukauun B
Lpyrve nevaTHble UK SNEKTPOHHbIE CPeacTBa MacCOBOW WH-
copmaumu. MpeacTaBnss cTaThbio, aBTOP BCeraa LOIKEH CTa-
BWTb PEAAKLW0 B N3BECTHOCTb 060 BCEX HampaBMeHWsIX 3TOM
cTaTbi B NeYaTh W O NpeabiayLwmx nybamkaumsx, KoTopble Mo-
ryT paccMaTpuBaTbCsl Kak MHOXECTBEHHbIE unu aybnupyrowne
nybnukauum Toi e camoi Unu oveHb 6nnskoit paboTel. ABTOP
BOMKeH YBeJOMUTb PeAaKLM0 O TOM, COGEPXNT N CTaTbs ykKe
onybnnkoBaHHbIE MaTepuansbl, U NPeA0CTaBNTb CChINKK Ha npe-
OblayLyto, 4yTobbl AaTh pefakumMm BO3MOXHOCTb NMPUHATb pe-
LIEHWe, Kak NOCTYNUTb B AaHHOW cuTyauuu. He npuHumaroTcs
K neyaTu cTaTby, NpeacTaBnstolwne coboi oTAenbHble 3Tansl
He3aBepLUEHHbIX CCMe0BaHUN, a Takxe CTaTby C HapyLUEHM-
em «[lpaBun 1 HOpPM rymaHHOro obpatulenus ¢ buoobbekTamm
“ccneaoBaHumny.

Pa3smelleHne nybnukaLnit BO3MOXHO TONbKO NOCHeE nonyye-
HWS NONOXMUTENBHOM PELIEH3MNMN.

Bce cTaTbyu, B TOM 4uche CTaTbW acMMPaHTOB U JOKTO-
paHTOB, Ny6nuKyTCA GecnnaTHo.

Mogaya cTated B XypHan «MeanaTp» OCyLIECTBNSeT-
CS TONbKO Yepes3 OH-naitH  popmy ¢ caita CI6IMIMY: http:/
gpma.ru/science/pediatr/ ¢ nometkon «ans Russian Biomedical
Researchy.

TpeGoBaHuA Kk oOTNpaBKe cTaTen

lMepen 3anonHeHWeM aHKeTbl aBTOpaM pekoMeHayeTcs noa-
rOTOBUTb BCe HeOBOXOAWUMble ANs BBOAA [aHHble, a TakXe Bbl-
OpaTb aBTOpa (B Crnyyae konnekTusa aBTopoB ctatbu), OTBET-
CTBEHHOIO 3A TEPEMWCKY. [ns ycnewHoro 3anonHeHns
aHKeTbl HE0OX0AMMO NMETb BCH yKasaHHY MH(OPMaLWio 1 Ha
PYCCKOM W Ha aHrnMnckom sabikax!!!

Bce Ha3BaHWs Ha aHIMUIICKOM A3blKe, BKNOYAs Ha3BaHMA
CTaTbW, Ha3BaHWS YYpexAeHUR, UX NOoApasfeneHnii JOMKHbI
npuBOAMTLCA C 3arnaBHbix OykB (Hanpumep: Sex Differences
In Aging, Life Span And Spontaneous Tumorigenesis; Bulletin
of Experimental Biology and Medicine; Saint Petersburg State
Pediatric Medical University) u HenpemeHHO B COOTBETCTBUM C
ouymanbHbIMU HaUMEHOBaHMAMM Be3 cCaMoesTENBHOCTH.

AHKeTHble JaHHble BCeX aBTOPOB — PO (MONHOCTLI0), yye-
Has CTeneHb, 3BaHue, AOMKHOCTb, MeCTO paboThbl (kadenpa, OT-
[eneHue), Ha3BaHWe yuYpexaeHus, agpec yupexaeHns, E-mail,
TenedoH, ®VO aBTOpa, OTBETCTBEHHOIO 3@ NEPENUCKY, U T.40. —
3anorHSTCSA B COOTBETCTBYHOLMX MONSX (OPMbI 3asiBKY.

Pestome, kntoyeBble CMOBa U Ha3BaHWe CTaTbl — TaKkxe 3a-
MOSNHAKTCS OH-NalH.

CraTbs NpefocTaBnsaeTcs B ANEKTPOHHON dhopme (painn MS
Word Bepcumn He cTapuwe 2003, T.e. ¢ paclwmpenunem doc, 3aap-
XWBMPOBaHHbIA B hopmar .zip, .rar).

®daiin ctatby HasbiBaeTca Gamunneit nepBoro aBTopa, Ha-
npumep, MeaHos.doc wnu Petrov.doc

CraTtbst JOMmKHa COOTBETCTBOBATL MpaBunaM oopMIeHus
cTateil K nybnukawumum (CM. Huxe)

K kaxpgon ctaTbe npunaraetcs aitn OkcnepTHoro 3a-
kntouennsa (33). Ons astopos CI6IMTIMY 33 moxeT TOnbkoO
NOANUCHIBATLCA aBTOpamu CTaTbW, neyatb Heobs3aTenbHa.
[ns aBTOpoB Apyrux yupexaenuin — 93 ocdopmnsercs 06s-
3aTeflbHO MOJSIHOCTbI, C MeyaTamu (Kpyrnas nevaTb yype-
XOEHUS) 1 NMOANUCAMW PYKOBOAWTENEN W KOMUCCWIA LAaHHOrO
yupexaeHns. 3anonHeHHbIR, NOAMNCAHHbBIA 1 «OneYaTaHHbIny
O3 Ans 0TNpaBKu OH-NanH NpeaBapuTEnbHO CKaHUPYeTes Unu
totorpadupyetcs. Obpasey, 33 MOXKHO 3anpoCKTb MO agpecy:
scrcenter@mail.ru
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OTnpaBrneHHble aHKETHble [aHHble aBTOpoB, CTaTbsl, I3
noctynatot Ha E-mail aBTopy-oTnpasuTento (ans nogreepxae-
HWUSI M MPOBEPKM OTMpaBku) M Ha E-mail pepgakuum screcenter@
mail.ru TexHnyeckomy pegaktopy xypHana «Russian Biomedical
Researchy, ¢ koTOpbIM OCYLLECTBNSAETCS BCS AanbHeWwas pabo-
Ta Mo NOAroTOBKE CTaTbM B NeyaTb.

Bce Bonpockl no oTnpaBke cTaTeil MOXHO afpecoBaTb Ha
3MNEKTPOHHbIN agpec screcenter@mail.ru TexHu4yeckomy peaakTo-
py xypHana «Russian Biomedical Research» Mapun AnekcaHg-
poBHe [MaxomoBoWn.

Pykonuch cuntaetcs noctynueluen B Pegakuyuto, ecnu oHa
npeAcTaBneHa KOMMMEKTHO W 0opmreHa B COOTBETCTBUN C
onucanHbiMu TpeboBaHuamM. MpefBapuTenbHOe paccMoTpe-
HWe pyKonucK, He 3aka3aHHon Pegakumen, He sBnseTcs hakTom
3aKMYeHns MexXay CTopoHamu usaatenbckoro [Jorosopa.

Mpn npeactaBneHun pykonuck B XypHan ABTOpbI HecyT
OTBETCTBEHHOCTb 3@ PacKpbiTWe CBOMX (MHAHCOBBLIX U APYTUX
KOH(MUKTHBLIX MHTEPECOB, CMOCOBHBIX OKa3aTb BAMSHWE Ha UX
paboty. B pykonucu fomkHbl 6bITb yNOMSHY TbI BCE NWLA 1 opra-
HW3aLmK, oka3aBLuWe hUHAHCOBYIO NOLAEPKKY (B BUAE FPAHTOB,
obopynoBaHus, NekapcTB WKW BCEro 3TOTO0 BMECTe), a Takke
Apyroe hHaHCOBOE WIN NIMYHOE yyacTue.

MpaBuna opopmneHus ctaten kK nyb6nmkayum

1. CraTba npepocTaBnsieTc B 3NEKTPOHHOW ¢hopme
(dpaintn MS Word Bepcum He cTapwe 2003, T.e. ¢ paclnpeHnem
doc, 3aapxuBMpOBaHHbI B hopmart .zip, .rar), wpndt — 14, nH-
TepBan — MonyTOPHbIN.

®aiin ctaTbn Ha3biBaeTCs No damunuu nepsoro aBTopa, Ha-
npumep, MBaHos.doc wunu Petrov.doc. Hukakux gpyrux cnos B
Ha3BaHWN He JOMKHO ObITh!

OpweHTUPOBOYHbI pa3mep CTaTby, BKMOYAs ykasaTenb nute-
paTypbl, Tabnuubl 1 pestome, — 10-12 cTp. TeKCTa Yepes NonTo-
pa uHTepBana unu 20-25 Teicay 3HakoB ¢ npobenamu. PekomeH-
Lyembln paamep 063opa — 18-20 cTpaHuL «MaLIMHOMMCHOTOY
TekcTa unn 35-40 Tbicsy 3HaKoB ¢ npobenamu. MpumepHoe Yu-
CII0 NNTEepaTypPHbIX CCbINOK AN 3KCNEePUMEHTaNbHON CTaTbh —
20, gns 0630poB v npobnemHbix ctaten — 50.

®daiin cTaTby JOMKeH coaepxaTb

*  Ha3BaHWe CTaTby (PYCCKOe M aHTTMIACKO.);

¢+ OWNO aBTOPOB Ha PYCCKOM W aHTIMIACKOM S13bIKe;

*  TeKCT cTaTby, BKNtoYas Tabnuubl U PUCYHKN HENOCPELCTBEH-
HO B Tene CTaTbM, Kaxabl U3 KOTOPbLIX UMEET HOMEp M Ha3Ba-
HWe C 00513aTeNbHbIMM CCbINKaMK Ha HWX B TEKCTe CTaTbn —
B KOHTEKCTE MpeanoxeHus (Hanpumep: «...kaK nokasaHo Ha
PUCYHKE 1...») UK B KOHLE NPEAnOXeHUs B KPYribix Ckobkax
(Hanpumep: «...BbISIBNEHa NONOXUTENbHAs KOpPPENsALNOHHas
CBA3b yMmepeHHoW cTenenun (r=0,41) mexay ypoBHem TTI
MaTepu 1 HOBOPOXAEHHOrO (puc. 2)2); mpockba y4nTbIBaTS,
YTO B MEYaTHON BEpCUM XypHana pucyHku ByayT BOCMpPOM3-
BOAMTBLCS B YepHO-6enom BapuaHTe.

¢ CMUCOK NuTepaTypbl 06s3aTernsHo B andyaBUTHOM nopsake
(cnepBa BCe 0TEYECTBEHHbIE MOTOM MHOCTPaHHbIE aBTOPbI (CM.

MYHKT 5) C AOMNONHUTENBHLIM TPaHCIUTEPUPOBAHHBLIM CTIUCKOM
(MeToaMKa TpaHCTMTepaLUn onnucaHa NoapoGHO HIXKe).

2. TekcT cTaTbhk AOMKEH ObITb MOArOTOBIEH B CTPOrOM CO-
OTBETCTBMM C HACTOALMMI NPaBUIaMu U TLATENbHO BbIBEPEH
aBTopoM. B cnyyae obHapyxeHWs 3Ha4YNTEeNbHOro Konn4yecTsa
onevyaTok, HeBpexHOCTel, MyHKTyaUMOHHbIX 1 opdorpadm-
yeckux owwmnbOoK, HepaclMdpOBaHHbIX COKpALLEHMI, OTCYTCT-
BMS OCHOBHBIX KOMMOHEHTOB W [PYruX TEXHUYEeCKux fedeKToB
oopmneHns cTaTen pepakuyns BO3BpaLLaeT CTaTbl aBTOPY
Ans gopabotku. Heborblume NOrpewlHocTM peaakuus MOXeT
ncnpaBuTb cama 6Ge3 cornacoBaHus C aBTopoM. Kpome Toro,
pedakuns octaBnseT 3a coboi nNpaBo OCYLLEeCTBEHNS nuTepa-
TYPHOrO pefjakTMpoBaHus cTaTen.

CokpalleHuin, kpome obLeynoTpebnsemsix, cnegyet usbe-
raTb. CoKpalleHNs B Ha3BaHWUN CTaTby, Ha3BaHMsX Tabnuy u pu-
CYHKOB, B BbIBOAAX HeJonycTumbl. Ecnv abbpesuatypbl ncnonb-
3YK0TCH, TO BCE OHW AOMXHbI BbITb HEMPEMEHHO pacLUMdpPOBaHbI
MOMHOCTBIO NPW NEPBOM WX YMOMWHAHUM B TekcTe (Hanpumep:
«Hapsgy ¢ gaHHbiMu 0 POH (pe3nayanbHo-opraHnyeckon He-
[oCTaTo4HOCTH), 0bycnosnuBatower passutue NKC (runepkune-
TMYECKOro CHHAPOMA), PacLUMPEH Anana3oH UCCReA0BaHNA Nno
9HAOreHHON Npupoae AaHHOMO CUHAPOMAY.

3. Bce umMTMpoBaHus Npou3BOAATCS Crieayowmum obpasom:

®WO aBTOpAa, rog M3gaHus U npoyas MHPopmaLus He yno-
MUHaKTCH B TekcTe. BMecTo aToro ykasbiBaeTcsl CChifika Ha
WCTOYHUK NIUTEPaTYpbl B BUAE HOMepa B KBagpaTHbIX CkobBkax
(npumep: «Psag nccnefoBaTeneit 0TMeYaeT pasnnyHbIe HapyLue-
HWS peyeBbIX DYHKLWIA NPy anunencuu B JeTckom BospacTe [17,
21, 22].»), KOTOpPbI BKMOYEH B pacCcTaBneHHbIA B angasuTHOM
nopsigke CrMCOK MCTOYHMKOB B KOHLIE CTaTbH.

Bce CCbINKM [OMKHBI UMETb COOTBETCTBYIOLMIA NCTOYHUK
B CMIMCKE, @ KaX bl UCTOYHUK B CMIUCKE — CCINKY B TEKCTE.

4. B BMae WCKIIOYEHMs B TEKCTe MOryT npuogutbes ®UO
KOHKpeTHbIX aBTopoB B hopmate . O. damunns, rog v gaxe Ha-
3BaHNE UCTOYHWMKA, HO MPU 3TOM BCE PaBHO 0bs3aTenbHa CCbin-
ka (B kBagpaTHbIX CkobKax B KOHLIE NPEANOKEHNS) HA UCTOYHUK,
BKMKOYEHHDI B CIMCOK NUTEPATypbI.

(Hanpumep: «B 1892 rogy Benuknit SpacTt amMunbTOHCKMIA
onucan B cBoem 6eccmepTHom Tpyae «O6 OTKpbITUN TPeTbero
yXa y yenoseka» TpeTbe (HenapHoe) yxo [34].»)

5. lutepatypa (References)

YuutbiBas TpeboBaHMs MeXayHapoaHbIX CUCTEM LWUTUPO-
BaHWs, CMIMCOK NNTepaTypbl NPUBOAUTCA HE TOMbKO B 0BbIYHOM
BUZe, HO TaKXe W JONONMHNTENbHO B TPAHCIIMTEPUPOBAHHOM (CM.
n. 5.9. TpaHcnutepauus).

B cTaTbe NpUBOAATCS CCbINKM HA BCE YNOMWHAEMblE B TEK-
CTe UCTOYHMKM.

damunuu 1 WHULManbl aBTOPOB B MPUCTATEMHOM CMUCKE
npuBOAATCS B andaBuMTHOM NOPSAKE, CHa4yana pycckoro, 3atem
naTuHcKoro andasuta.
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INFORMATION

B onncaHum ykasbiBatoTCsi BCe aBTopbl nybnukawmm.

Bubnuorpaduyeckne cChinkn B TEKCTE CTaTbW [AlOTCS B
KBaapaTHbIX CKObKax.

Ccbinkn Ha HeonybnnKkoBaHHbIe paboTbl He JOMYCKaTCS.

Cnucok nuTepaTypbl KOMNNEKTyeTCA B creaytoLeM no-
pagke:

5.1. HopmamueHbie akmbl

Mpuka3sbl, HOPMATHBHBIE aKTbl, METOLMYECKME MNCbMA W NPO-
uMe 3aKOHHbIE aKTbl, NATEHTbI, NONE3HbIE MOAENN HE BHOCATCS B
CMUCOK NUTepaTypbl, 0POPMNATCS B BUAE CHocok. CHocka —
npuMeYaHue, NOMeLLaeMoe BHU3Y CTPaHWUbl (MOCTpaHUYHas
CHOCKa). 3HaK CHOCKM CTaBAT Lpor nocne parmeHTa 0CHOB-
HOrO TEKCTa, rAe eCTb yNoMuHaHue 06 3Tnx UCTOYHMKax. Peko-
MEHAYeTCS CKBO3HAas HyMepaLs CHOCOK MO TEKCTY.

5.2. UlhmepHem-pecypc

1. WHTepHeT-pecypc, roe ecTb Ha3BaHWe WCTOYHMKA, aB-
TOP — BHOCWTCS B CMMCOK NUTepaTypbl (B nopsgke andgasuTa) ¢
ykasaHueM Aatbl 06palLeHns (CM. Huke npumep 0popMIEHUS).

2. Ecnun eCTb TOMbKO CCbiflka Ha CaiT — BHOCMTCS B CMMCOK
nnTepaTypbl B KOHLE, C ykasaHneM aatbl 06palleHus.

LLlernos . Hackonbko Benuka ponb MUKpodnopbl B 6uorno-
rMn BUAa-xo3suHa? XuBble CUCTEMbI: HayYHbIA 3MEKTPOHHBINA

xypHan. [octynen no: http://lwww.biorf.ru/catalog.aspx?cat_

id=396&d_no=3576 (gata obpalenuns 02.07.2012).

Kealy M. A, Small R. E., Liamputtong P. Recovery after caesar-
ean birth: a qualitative study of women’s accounts in Victoria, Austra-
lia. BMC Pregnancy and Childbirth. 2010. Available at: http://www.
biomedcentral. com/1471-2393/10/47/ (Accessed 11.09.2013).

5.3. KHuea:

ABTOp(bl) Ha3BaHWe KHWUTW (3HAK TOYKa) MECTO M3daHus
(oBOETOYME) Ha3BaHMEe M3gaTenbCcTBa (3HAK ToYka C 3ansTomn)
roA usnanus. Ecnv B kauecTse aBTopa KHUIM BbICTyNaeT pefak-
TOP, TO NOcne amunuu creayer pea.

AinamassH 3. K., Hosukos b. H., 3anHynusa M,.C., Manuk-
ka I. K., Pabuesa W. T., TapacoBa M. A. AKyLiepcTBo: y4ebHuK.
6 n3n. CI6.; 2007.

MpeobpaxeHckuin b. C., Temkun A.C., Iuxaues A.l. bonesHu
yxa, ropna u Hoca. M.: Meaunuunra; 1968.

PapauHckuit B. E., pea. MepuHeonorus: y4ebHoe nocobue.
M.: PYOH; 2008.

Brandenburg J.H., Ponti G.S., Worring A.F. eds. Vocal cord
injection with autogenous fat. 3 rd ed. N Y:Mosby; 1998

Domeika M. Diagnosis of genital chlamydial infection in
humans as well as in cattle. Uppsala; 1994.

5.4. [naea u3 kHueu:

ABTOp(bl) Ha3BaHwe rna.bl (3HaK To4ka) B kH.: unu In: ganee
onucaxue kHur [ABTOP(bl) Ha3BaHWe KHWM (3HaK TOYKa) MECTO
W3[aHus (ABOETOYME) Ha3BaHMe U3faTenbCTBa (3Hak Touka ¢ 3a-
nATON) rof u3gaHus] (LBOETOYME) CTp. OT U AO.

Kopobkos "A. Temn peun. B kH.. CoBpeMeHHble Npobnembl
tuanonorum v natonorum peun: ¢b. Tp. T. 23. M.; 1989; 107-11.

5.5. Cmamnbs us XypHana:

ABTOp(bl) Ha3BaHWE CTaTbM (3HAK TOYKA) Ha3BaHWeE XypHana
(3Hak TOYKa) rog U3gaHus (3HaKk Touka ¢ 3ansaToi) TOM (eCrnm ecTb

B Kpyrmbix ckobkax HOMep XypHana) 3aTeM 3Hak (ABOeTouYue)
CTpaHuLbl OT U J0.

KuptoweHkos A.M., Coun M.I,, MBaHosa I1.C. MonukucTos-
Hble AUYHKKK. AKywepcTBo u ruHekonorus. 1994; N 1: 11-4,

Brandenburg J.H., Ponti G.S., Worring A.F. Vocal cord
injection with autogenous fat: a long-term magnetic resona.
Laryngoscope. 1996; 106(2,pt I): 174-80.

Simpson J. et al. Association between adverse perinatal
outcomes and serially obtained second and third trimester MS
AFP measurements. Am. J. Obstet. Gynecol. 1995; 173: 1742.

Deb S., Campbell B. K., Pincott-Allen C. et al. Quantify-
ing effect of combined oral contraceptive pill on functional
ovarian reserve as measured by serum anti-Miillerian hor-
mone and small antral follicle count using three-dimension-
al ultrasound. Ultrasound. Obstet. Gynecol. 2012; 39 (5):
574-80.

5.6. Teauck1 doknados, Mamepuasbl Hay4YHbIX KOHGhePeH Ul

babuin A.W., Jlesawos M.M. HoBbii anropnt™ HaxoxaeHus
KynbMWHALMK SKCMEPUMEHTAmNbHOMO HUCTarMa (MUHUMETPHS).
[l cbesn otopuHonapuHronoros Pecn. benapyckb: Tes. gokn.
MwuHck; 1992: 68-70.

Canos W.A., MapwrywkuH [.H. Akywepckas TakTuka npu
BHYTpuyTpOGHOM rnbenu nnoga. B kH.: Matepuansi IV Poccui-
ckoro chopyma «Matb u guts». M.; 2000; u. 1: 516-9.

5.7. Aemopeghepame!:

MeTpoB C.M. Bpems peakuuu n cnyxoBas agantauus B HOp-
Me 1 Npu nepuhepuyeckux nopaxeHusx cnyxa. Astoped. auc...
kaHg. med. Hayk. CI16.; 1993.

5.8. lpoyee

World Health Organization. Prevalence and incidence of
selected sexually transmitted infections, 2005 global estimates.
Geneva: World Health Organization; 2011.

5.9. TpaHcnumepayus

Cnucok nutepaTtypbl NoAaeTcs B ABYX BapuaHTax: nep-
BbI Ha A3blKe OpuriMHana (pycckos3blYHbIE MCTOYHUKN KNpWII-
nuuei, aHrnos3blYHbIe naTuHuLen), BTopoir — (References) B
poMaHckom andasute (4Ns SCoOpUs M APYrux MexayHapoa-
HbIXx 0a3 AaHHbIX, MOBTOPSS B HEM BCE UCTOYHUKN NUTEpaTy-
Pbl, HE3aBMCUMO OT TOTO, UMEKOTCS NN CPeaM HUX MHOCTPaH-
Hble. Ecrnn B cnncke ecTb CCbINKKM Ha MHOCTPaHHble nybnuka-
L1, OHU MOMHOCTbIO NOBTOPSKOTCA B CMNCKE, TOTOBALEMCS B
poMaHckom andasure.

B pomaHckom andasute 4ns pyccKos3blYHbIX UCTOYHUKOB
TpebyeTcs cnegyrowas cTpykTypa 6ubnuorpadmyeckon ccbin-
ku: aBTop(bl) (TpaHcnMTepaLms), [NepeBoA Ha3BaHUsA KHUTW N
CTaTbll Ha aHIMUIACKIIA A3bIK], Ha3BaHWe UCTOYHMKA (TpaHCnUTe-
pauus), BbIXOAHbIE AaHHbIE B UuhpoBOM (hopmarte, ykasaHue Ha
A3blK cTaTby B ckobkax (in Russian).

Mpumep:

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G.
Bolezni ukha, gorla i nosa [Diseases of the ear, nose and throat].
M.: Meditsina; 1968. (in Russian).

TexHonorus NOAroTOBKM CCbINOK C UCMONb30BAHUEM CU-
CTeMbl aBTOMaTUYeCKOI TpaHCNIUTEPaALIMK U NepeBOAYMKa:
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Ha caitte http://www.translit.ru moxHo 6ecnnatHo BoCnosb-
30BaTbCA NPOrpamMMoil TPaHCANTEPaLMKM PYCCKOro TekcTa B na-
TUHULY. MporpamMma o4eHb NpocTas.

Bxogum B nporpammy Translit.ru. B okoLke «BapuaHTbI» Bbl-
Bupaem cuctemy TpaHcnutepauyun BGN (Board of Geographic
Names). BctaBnsiem B cneumanbHoe nomne Becb TekCT 6ubnmo-
rpacun Ha pyCCKOM S3bIKE U HAXMUMAaEM KHOMKY «B TPAHCANTY.

Konupyem TpaHCAWTEPUPOBAHHbLIA TEKCT B FOTOBALMICS
cnucok References. lMepeBoanM Ha aHrIMNCKWIA S3bIK Ha3Ba-
HWe KHWUIW, CTaTbW, NOCTAHOBIIEHUS W T.4., NEPEHOCUM Ero B
rotoBsiluiAca cnucok. BHumaHue! Heobxooum aBTOpCKMiA
KOPPEKTHbIN nepeBod Ha3eaHus. ABTOMAaTMYECKUA nepeBof,
npegnonararwLyit BO3MOXHOE NCKaXeHWe CyTU HasBaHus cTa-
TbU, HEAONYCTUM.

ObbeaunHsem onucaHus B COOTBETCTBUN C NPUHATLIMK Npa-
BUNaMM W pedakTUpyeMm CMUCOK. B KOHLE CCbINKKM B KPyrmbix
ckobkax ykasbiBaeTcs (in Russian). Ccbinka rotosa.

Mpumepbl TpaHCANUTEPALMM PYCCKOA3BIYHBIX WCTOYHWUKOB
nuTepaTypbl ANS aHrNoA3bIYHOro 6noka cTaTbm.

KHuea: Avtor (y) Nazvanie knigi (znak tochka) [The title of the
book in english]. mesto izdaniya (dvoetochie) nazvanie izdatel'st-
va (znak tochka s zapyatoy) god izdaniya.

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G. Bolezni
ukha, gorlainosa [Diseases of the ear, nose and throat]. M.: Med-
itsina; 1968. (in Russian).

Radzinskiy V. E., ed. Perioneologiya: uchebnoe posobie [Per-
ineology tutorial]. M.: RUDN; 2008. (in Russian).

[masa us kHueu: Avtor (y) nazvanie glavy (znak tochka) [The
title of the article in english]. In: Avtor (y) nazvanie knigi (znak
tochka) mesto izdaniya (dvoetochie) nazvanie izdatel'stva (znak
tochka s zapyatoy) god izdaniya]. (dvoetochie) str. ot i do.

Korobkov G. A. Temp rechi [Rate of speech]. V kn.: Sovremen-
nye problemy fiziologii i patologii rechi: sb. tr. T. 23. M.;1989:107-
11. (in Russian).

Cmames u3 xypHana: Avtor (y) nazvanie stat'i [The title of the
article in english] (znak tochka) nazvanie zhurnala (znak tochka)
god izdaniya (znak tochka s zapyatoy) tom (esli est' v kruglykh
skobkakh nomer zhurnala) zatem znak (dvoetochie) stranitsy ot i do.

Kiryushchenkov A. P., Sovchi M. G., Ivanova P. S. Polikis-
toznye yaichniki [Polycystic ovary]. Akusherstvo i ginekologiya.
1994; N 1: 11-4. (in Russian).

Tesucki doknados, Mamepuasbl Hay4YHbIX KOHepeHyul

Babiy A. I, Levashov M. M. Novyy algoritm nakhozhdeniya
ku'minatsii eksperimental'nogo nistagma (minimetriya) [New
algorithm of finding of the culmination experimental nystagmus
(minimetriya)]. Il s»ezd otorinolaringologov Resp. Belarus’: tez.
dokl. Minsk; 1992: 68-70. (in Russian).

Salov I. A., Marinushkin D. N. Akusherskaya taktika pri vnu-
triutrobnoy gibeli ploda [Obstetric tactics in intrauterine fetal
death]. V kn.: Materialy IV Rossiyskogo foruma «Mat' i ditya». M.;
2000; ch.1:516-9. (in Russian).

Asmopecpepamel

Petrov S. M. Vremya reaktsii i slukhovaya adaptatsiya v norme
i pri perifericheskikh porazheniyakh slukha [Time of reaction and

acoustical adaptation in norm and at peripheral defeats of hear-
ing]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHue HmepHem-pecypca

Shcheglov |. Naskol’ko velika rol’ mikroflory v biologii vi-
da-khozyaina? [How great is the microflora role in type-owner
biology?]. Zhivye sistemy: nauchnyy elektronnyy zhurnal. Avail-
able at: http://www.biorf.ru/catalog.aspx?cat_id=396&d_no=3576
(accessed 02.07.2012). (in Russian).

6. Mpumep cnucka nuTepaTypbl, BKNIOYAKLWEro TpaHe-
NUTEPUPOBaHHbII BapuaHT:

JIUTEPATYPA

1. Kodwmapn WN.A. TeHeTnyeckas yCToM4MBOCTb K 3apaxenutio BUY un
passutuio CIMUI B nonynsauusx Poccun n conpegenbHbIX rocy-
papcTs. ABToped. auc... kaHa. uon. Hayk. M.; 2008. locTyneH no:
http://www.dnatechnology.ru/ files/images/d/0b136b567d25d4be1df
a26a8b39ec2b9.pdf (nata obpaweHus 18.09.2014).

2. Hukonaesa W.A., MakcumoBa H.P., Hukonaesa T.A., MNy3bipes B.M.
[eneynoHHbIN NONMMOpPdM3M reHa peLenTopa XeMOKUHA 5 1 puck
pasBUTUS PacCesHHOro cknepo3a B AKyTUW. FAKYTCKUIA MeauLyH-
ckuit xypHan. 2007; 2 (18): 10-12.

3. Ghorban K., Dadmanesh M., Hassanshahi G., Momeni M., Zare-
Bidaki M., Arababadi M.K., Kennedy D. Is the CCR5 A 32 mutation
associated with immunesystem-related diseases? Inflammation.
2013; 36 (3): 633-42.

4. Hinks A., Martin P., Flynn E., Eyre S., Packham J. Childhood
Arthritis Prospective Study (CAPS), UKRAG Consortium, BSPAR
Study Group, Barton A., Worthington J., Thomson W. Association
of the CCR5 gene with juvenile idiopathic arthritis. Genes Immun.
2010; 11 (7): 584-89.

5 .

6. ...

.o
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Deletsionnyy polimorfizm gena retseptora khemokina 5 i risk
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7. Ewe pa3s HanomMuHaem, 4To PUCYHKM, CXEMbI, hoTorpacum n npo-
YN MNNKCTPATMBHBIA MaTepuan B NeyaTHoi Bepcum XypHana oy-
[€T BbINONHEH B YePHO-6eMOM BapuaHTe.

[ns ecex cmamel, umeroujux DOI, uHdekc Heob6xodumo
yKa3bleamb € KOHUe 6ubnuozpaghuyecko20 onucaHusl.

OTBETCTBEHHOCTb 3A MPABUINIbBHOCTb BUBINKNO-
FPAOUYECKUX OJAHHbIX HECET ABTOP.

ABTOPCKOE NPABO
Pegakums oTbupaet, rotoBuT K nybnukauuu n nybnmkyert

nepefaHHble ABTOpamu maTepuarnsl. ABTOPCKOE NpaBo Ha KOH-

KPETHYI0 CTaTbl0 NPUHAANEXUT aBTOpaM CTaTbu. ABTOPCKNNA ro-

Hopap 3a nybnukauuu ctaTeir B XXypHane He BbinnayuBaeTcs.

ABTOp nepepaet, a Pegakuus npuHuMaeT aBTopckue maTtepua-

Nbl Ha CNegyrLwmMX YCIoBusX:

1) Pepakuun nepefaetcs npaBo Ha 0GOPMIEHUe, U3faHwe,
nepegavy XypHana ¢ onybnukoBaHHbIM MaTepuanom ABTo-
pa 4na uenen pedepupoBaHusa ctaten 13 Hero B Pedhepa-
TMBHOM XypHane BUHUTW, PHWL, n 6a3ax gaHHbIX, pacnpo-
cTpaHeHue XypHana/aBTOpCKMX MaTepuarnoB B NeyvaTHbIX 1
ANEKTPOHHbIX U3AAHNAX, BKMOYAS pasMeLLleHne Ha BbibpaH-
HbIX MO0 co3aaHHbIX Pepakuueit cantax B ceT MHTEpHET
B Llensx AocTyna K nybnukauum B MHTEPAKTUBHOM peXunMe
ntob0oro 3aMHTePecoBaHHOrO NuLia 13 Nboro MecTa u B Mko-
Boe Bpems, a Takke Ha pacnpocTpaHeHue XypHana ¢ ony-
BrmkoBaHHbIM MaTepuanom ABTopa no NOAMMCKe;

2) TeppuTOopus, Ha KOTOPOW paspellaeTcs MCnonb3oBaTh aB-
Topckuin maTtepuan, — Poccuitckas ®egepauus un cetb WH-
TEPHET;

3) cpok gencteus Jorosopa — 5 ner. 1o uCTeUEHUM yKasaH-
HOro cpoka Pepakums ocTasnset 3a coboit, a ABTOp noja-
TBEPXAaeT 6eccpoyHoe NpaBo Pefakuuu Ha NpOAOMmKeEHUE
pa3MeLLEeHUs aBTOPCKOro MaTepuana B cetit IHTepHeT;

4) Pepakumsa Bnpase Mo CBOEMy YCMOTpeHuo 6e3 kakux-nmbo
cornacoBaHuini ¢ ABTOPOM 3aknouaTb AOrOBOPbI W COrnaLle-

HWSI C TPETLUMU NULLAMW, HANpPaBNEHHbIE HA JOMONHNTENb-
Hble Mepbl MO 3alLnTe aBTOPCKNX U U3LaTeNbCKUX Npas;

5) ABTOp rapaHTupyeT, YTo ucnonb3oBaHue Pepakumen npe-
[OCTaBMEHHOTO UM MO HacToswemy [lorosopy aBTOPCKOro
MaTepuarna He HapyLUMT npaB TPETbUX NuL;

6) ABTop ocTaBnsieT 3a coboit NpaBo WUCnonb3oBaTb NpeAo-
CTaBMeHHbI Mo HacToseMy [loroBopy aBTOpCKUiA MaTepu-
an camoCTosTeNbHO, NepeaaBaTh Npasa Ha Hero no 4oroBo-
py TPETbUM nnLaM, ECIN 3TO HE MPOTUBOPEYMT HACTOSLLEMY
[orosopy;

7) Pepakuus npepoctaBnsieT ABTOPY BO3MOXHOCTb 0€3B03-
ME3[HOro MONyYeHUst CNpaBku C ANEKTPOHHBIMW afpecamu
ero ouumansHon nydnukayum B cetn MHTepHerT;

8) npw nepenevaTke CTaTbW WX €€ YACTW CChIfka Ha NEPBYIo
nybnukaumio B XXypHane obsasatensHa.

NOPAOOK 3AKNIOYEHMA 0OrOBOPA U UBMEHEHWUA EFO
YCNOBUIA

3aknioyeHnem [loroBopa co CTOpOHbl Pepakuum sBnsetcs
onybnukoBaHue pykonucu fanHoro AeTopa B xypHane «Russian
Medical Visualization» 1 pa3melleHue ero Tekcta B cet WHTep-
HeT. 3akntoueHnem [Jorosopa co CTOPOHbI ABTOPA, T. €. MOMHBIM 1
©€30roBopoYHbIM NpUHATUEM ABTOPOM yCOBWiA [loroBopa, SBNsi-
eTcs nepegaya ABTOPOM PYKOMUCH 1 SKCMIEPTHOTO 3aKITIOYEHNS.

PELIEH3WPOBAHME

Cratbu, NoCTynMBLUME B peaakuunio, 0653aTenbHO peLeHan-
pytotcs. Ecnm y peljeHseHTa BO3HMKAKOT BOMPOCHI, TO CTaTbs C
KOMMeHTapusMi peLieH3eHTa Bo3BpaljaeTcs AsTopy. [atoi
NOCTYNNeHUs cTaTbi cuuTaeTca garta nonyyeHus Pepakunen
OKOHYaTENbHOrO BapuaHTa cTaTbu. Pepakuus ocTaBnsieT 3a
coboi NpaBo BHECEHWS PEAAKTOPCKUX UMEHEHWNN B TEKCT, He
NCKaXatoLLMX CMbICna CTaTby (MUTepaTypHas u TexXHomornye-
ckas npaBka).

ABTOPCKWE 3K3EMMNNAPLI XXYPHANA

Penakumns obs3yetcs Bbigath ABTopy 1 ak3emnnap XKypHa-
na c ony6nmKoBaHHOM pyKonuCbio. ABTOPbI, NPOXMBalOLNE B
Cankt-lNeTepbypre, nonyyaoT aBTOpCkMin ak3emnnsp KypHana
HenocpeAcTBeHHO B Pepakumu. ViHoropogHum ABTopam aBTop-
CKWiA ak3emnnap XypHana BbICbINAETCa Ha afpec asTopa no
3anpocy.

ALPEC PEOAKLMK

194100, Cankt-MeTtepbypr, JiutoBckas yn., 2
e-mail: 1t2007@inbox.ru. Cait xypHana: http://www.gpmu.org/
science/pediatrics-magazine/Russian_Biomedical_Research
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Hay4Ho-npakTu4yeckue XypHanbl
CankTt-leTepbyprckoro rocyaapcTBEHHOro neguaTp1MyecKoro

MEAULIMHCKOIro yHUBEpPCUTETA

BU3YANTU3ALINA
B MEAWLIUHE

2016, TOM 1, Ne 1 HAYHO-MIPAKTUHECKI XYPHAN [1118 BPAYER
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VISUALIZATION IN MEDICINE

PELEEH3UPYEMbIA HAYYHO-NPAKTUYECKUIN XYPHAN

BU3YAJTIU3ALNSA B MEAULINHE

VISUALIZATION IN MEDICINE

MaBHbIN pegakTop: O. M. H., npodeccop NeHHagun EBreHbeBuUY
TpydaHoB

B HOBOM exekBapTaribHOM Hay4YHO-NPaKkTUYeCKOM XypHarne nybnu-
KYIOTCA OpUrMHanbHble KNMHUYECKNE N IKCNEPUMEHTANbHbIE MUCCre-
[OBaHUA Mo NyYeBOr ANArHOCTUKe pasnndHbiX 3abonesaHuin, cTaTbu
no 3P PEKTUBHOCTU PEHTITEHOKOHTPACTHBIX M MAarHUTHO-PE30HAHCHbIX
KOHTPACTHbIX CPEACTB, a TaKXe KNMHNn4Yeckme HabnogeHnsa Ha OCHoBe
COMOCTaBMNEHUN MOPAONOrMYECKNX N JTyYEBLIX UCCeQ0BaHUN, Nek-
UMM no cneumduke NPUMEHEHUs INyyeBblX UCCnefoBaHUM B KIUHU-
YeCKoW MpakTuke, 0030pbl NMUTEpPaATypbl NO HOBEWLLMM AOCTUXEHUSM
B obnactu guarHoctuku 3aboneBaHun u ocobeHHoCTen AuarHocTu-
yeckux metoauk n ap. KXypHan 3apeructpuposaH B PUHL. N3paHune
npegHasHa4yeHo AN Bpaven nyyveBOW OMArHOCTUKN: PEHTreHONoros,
cneunanucToB MO KOMMbIOTEPHOW Tomorpacpmm M MarHUTHO-peso-
HaHCHOM ToMoOrpadum, Bpavyen yrnbTpasBykoBOM MarHOCTUKKN, paguno-
NOroB, a TakXxe Bpayen NpakTUyYeckn BCex MeANLMHCKNX N MeaunKko-6u-
ONnornyecknx cneunanbHoCcTen, MPUMEHSIIOLLMX METOAbl KOMMITEKCHOW
ny4yeBOW ANArHOCTUKN B CBOEN eXeHEeBHOW NpaKTUKe.

BOnekmpoHHas eepcusi — http://elibrary.ru
Cmambu npockba Harpaesnsme o adpecy: 12007 @inbox.ru
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MEDICINE
AND HEALTH CARE ORGANIZATION

MEQWIRHA
W OPTAHUIAUA 3NPABOOXPAHERUA

PELEEH3UPYEMbIA HAYYHO-NPAKTUYECKUM XYPHAN

MELUUURA W OPTAHUIALUA 3[PABOOXPAHERUA

MEDICINE AND HEALTH CARE ORGANIZATION

MaBHbIN pegakTop: 4. M. H., npodeccop Bacunun UBaHoBuy Open

HoBoe exekBapTanbHOE Hay4HO-MpakTUYecKoe mM3gaHue Ha CBO-
e OUCKYCCUOHHOM nrnowagke nybnukyet opurnHanbHble, MeToanye-
CKune, 0630pHbIe, UCTOPUYECKUE U ApYyrne cTaTbu, NOCBSLLEHHbIE COB-
peEMeHHbIM Npobnemam MeguuuHbl U OpraHmM3aLmmn 3gpaBoOXpaHEHNS.
KypHan 3apeructpupoBaH B PVHL.

XKypHan npegHasHayeH ANS NPakTUKYIOLWMX Bpayen, opraHnsaTo-
pOB 34paBOOXpPaHEHNs, aCnMpaHToOB, OPANHATOPOB N CTYAEHTOB, NPO-
ABNSAIOLWMX UHTEpeC K npobrnemam n pecpopmam B COBPEMEHHON Me-
OVLMHCKOW HayKe M NpakTuKe, B OpraHmsaumm 3apaBooxpaHeHus.

SnekmpoHHas eepcusi — http://elibrary.ru
Cmamabu npocbba Hanpaensms o adpecy: medorgspb@yandex.ru
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VYBaxkaembie Konneru!

CaHkT-lNeTepbyprckuin rocyfapCTBEHHbIV NeauaTpuyeckuin MeULMHCKUIA YHUBEPCUTET NPOBOAUT € 24 no
25 masa 2018 ropa KOHrpecc C MeXAyHapOAHbIM yyacTMeM «3[0poBble AeTW — Oyayliee CTpaHbl», KOTOPbIN
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e KoHdepeHUMs naToMopdOoroB: «AKTyanbHble BOMPOCh! B KIMHUKO-MOPGHONOrMYECKOM AMArHOCTUKE
3aboneBaHuit NepuMHaTasbHOro Nepuoaa.

e KnuHuuyeckune pazbopsl.

e LUKkonbl u MacTep-Knacchl MO PasHbIM CMELMANBHOCTAM B paMkax cucteMbl HMO ¢ BO3MOXHbIM MOYyYEHUEM
KpeaLuTOB.

e BbicTaBKka NpoM3BOAUTENEN COBPEMEHHbIX NEKAPCTBEHHbIX NMPENapaToB, MEAULMHCKOrO 060pYLOBaHMS,
[LeTCKOTO MUTAHUS, BUTAMUHOB; CPEACTB MO YXO4Y 33 LETbMM, @ TaKXKe CNeLnann3MpoBaHHbIe U3LaHUS U
Hay4Has nuTepaTypa.
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