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ONeKTPOHHBIC CHCTEMBI J03UPOBAaHMS HUKOTHHA, MIMPOKO W3BECTHHIC KaK HICKTPOHHBIC CHUTAPETHI WM BEWNBI, OBICTPO CTAIN
pacrnpocTpaHEHHBIMH Ta0aYHBIMHU H3JIETHAMH, HCIIOIb3YEeMBIMU MOJIOAEKBI0, BO MHOTOM OJlarofapsi MapkeTHHTy U pekiame. [lo-
SIBJIEHHEe OS3HUKOTHHOBBIX BEHIIOB — HOBBI BHTOK B IIPOMU3BOACTBE AIEKTPOHHBIX CHTraperT. M3-3a IHpOKo pacrpocTpaHEHHOTO
MHEHHS 0 0€3BPEAHOCTH TaKHX BEHIIOB UX YaCTO CTaJIM HCIONIB30BaTh AETH U MOAPOCTKHU. B 0630pe naHa xapakTepucTHKa cocTaBa
a’po30iiei BeinoB, NpUBEIEHbI JaHHbIE HCCIEA0BAHUI UX BIUSHUS Ha 3J0pOBbe yenoBeka. [lokazaHa omacHOCTb KypeHHs Kak
HUKOTHHOBBIX, TaK ¥ O€3HUKOTHHOBBIX BEHITOB. Y YHTHIBASI OTHOCHTEIBHYIO HETIPOJOKUTEIEHOCTD HCTIOIb30BAHHS AIEKTPOHHBIX
CHUrapeT, 0CTaéTcsi MHO)KECTBO BOIIPOCOB — KaK Cyry0O MEAMLMHCKUX, TaK U NPABOBBIX. ABTOPBI PEKOMEHIYIOT HACTOPO)KEHHO
OTHOCHTBCSI K HOBOMOJTHOMY YBJICUCHHUIO MOAPOCTKOB U MOJOAEKH, IPUMEHSTH 3HAHUS O BPeJie BEHIIOB B IOBCEAHEBHON MPAKTH-
K€, 4TO MTOMOXKET TOMOUb JETSIM M MOIPOCTKaM H30€XkKaTh HUKOTHHO3aBUCHMOCTH.
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Electronic nicotine dosing systems, commonly known as electronic cigarettes or vapes, have quickly become the most common to-
bacco products used by teenagers and young people, largely due to the marketing and advertising of the companies that produce them.
The appearance of nicotine-free vapes is a new round in the production of electronic cigarettes. Due to the widespread opinion about
the harmlessness of such vapes, they are increasingly being used by children and adolescents. The review describes the composition
of vaping aerosols, provides data from scientific research on their impact on human health. The danger of smoking both nicotine and
nicotine-free vapes is shown. However, given the relative short duration of the use of electronic cigarettes, there are many both purely
medical and legal questions. All these issues require further research, which continues all over the world. The authors recommend
being wary of this habit and the newfangled hobby of teenagers and young people, applying knowledge about the dangers of vaping
in everyday practice, which will indirectly help children and adolescents avoid the path of nicotine addiction, protecting the health of
the younger generation.

Keywords: electronic cigarettes; vapes; nicotine; aerosol; children and teenagers

For citation: Galitskaya M.G., Fisenko A.P., Makarova S.G. Electronic cigarettes (vapes) are an old threat to health in a new
guise. Rossiyskiy Pediatricheskiy Zhurnal (Russian Pediatric Journal).2022; 25(5): 357-361. (In Russian).
https://doi.org/10.46563/1560-9561-2022-25-5-357-361

For correspondence: Marina G. Galitskaya, MD, PhD., senior researcher of the Department of preventive pediatrics of
National Medical Research Center of Children’s Health, Moscow, 119991, Russian Federation, galitskaya.mg@nczd.ru

Contribution: Galitskaya M.G., Makarova S.G. — concept and design of the study; Galitskaya M.G. — collection and
processing of the material, writing the text; Makarova S.G., Fisenko A.P. — editing. All co-authors — approval of the final
version of the article, responsibility for the integrity of all its parts.

Information about the authors:

Galitskaya M.G., https://orcid.org/0000-0002-3586-4031
Fisenko A.P,, https://orcid.org/0000-0001-8586-7946
Makarova S.G., https://orcid.org/0000-0002-3056-403X

Acknowledgment. The study had no sponsorship.
Conflict of interest. The authors declare no conflict of interest.
Received: August 24, 2022
Accepted: September 20, 2022
Published: October 31, 2022



Poccuiickuin neamnatpudeckuin xypHan. 2022; 25(5)

358 https://doi.org/10.46563/1560-9561-2022-25-5-357-361

OB30P

a0aKOKypeHHE SIBISCTCSI ONHOW M3 CepbE3HBIX

yrpo3 370pOBBI0 YeJOBEKa, KOraa-indo BO3-

HUKaBLIMX B MHUpPE; €KEroJHO OT He€ rmOHeT
oonee 8 mutH yenosek'. BO3 mpusHaér, yTo KypeHue Moj-
PBIBaET IeNM TI00ATBHOTO OJIaroCOCTOSHUS, T.K. SIBIISIETCS
YIpo30i sl 30pOBBSI HACEIECHMS M PacIpoCTpaHEHHOU
NPUYUHON pa3BUTHsI HEWH(EKIIMOHHBIX 3a00IeBaHMUIA.

UYToOBI COKpAaTUTh Bpell OT PaCHpOCTPaHEHHS IPUBBIYKH
K KypeHHIO, MHOTHE CTpaHbl, BKIo4as Poccuio, mpuHuMa-
10T npu noagepxkke BO3 xommiekcHble aHTUTabauHbIe Me-
PBl, KOTOPbIE BKJIIOYAOT ITOBBIIIEHHE HAJIOTOB HA Ta0auHYIO
MPOIYKIINIO; 3ampeT BcexX (opM peKiiaMbl U MPOJIBHKCHHUS
Tabaka; antutabaunbie kammnanuu B CMMU; pasmernieHue
rpauecKuX MpenynpexaeHHd 0 Bpeae Ui 300pPOBbs Ha
yIHaKkoBKax Tabaka W CUTapeT; Mponarasay 370poBoro oopa-
3a )KU3HU M TIOMOIIIb JKENAOMKUM OpOCUTh KYPHTh; 3ampeT
Ha NpoAaxy TabauyHbIX M3IEIHH Juuam Mmonoxe 18 jer u
PSLI IPYTHX Mep®.

B nocnennue ronsr BcE Ooree mMpoKoe pacpocTpaHe-
HHUE TIOJTYyYaroT 3JIEKTPOHHBIE CUTapeThl (BEHIBI), KOTOpPHIE
MPENOAHOCATCS KAK «MEHEe OracHas» U «0e3bIMHAsD ajlb-
TEpHATHUBA TPAJULUOHHBIM CUTapeTaM.

Beiirb npeacTaBisioT coO0M 3JIEKTPOHHBIE YCTPONCTBA,
COCTOSAIINE U3 KapTPHUDKA, 3alIOJTHEHHOIO JKUAKOCThIO, Ha-
IPEBATENIBHOIO  DJIEMEHTa/paclblIUTelNs, HE00X0IUMOro
JUTSL HarpeBa )KUIKOCTH M CO3JaHMsI Napa, KOTOPBIA MOXKHO
BIBIXaTh 4Yepe3 MYHIIITYK, W Tepe3apspkacMol Oartapewu.
Beiin (oT aHII. vapor — HCIapeHue, map) He COBCEM CO-
OTBETCTBYET CBOEMY Ha3BaHMIO, IOTOMY YTO IMOJIb30BaTENb
BZBIXaeT a3p030J1b, KOTOPBIIl COCTOUT U3 MEIKOAMCIIEPCHBIX
YaCTHILl Pa3IMYHbIX BELIECTB.

DNEeKTPOHHBIE CHUrapeThl TPETEepIeNn CYIIECTBEHHBIE
HM3MEHEHHMSI ¥ DBOJIIOLIMIO. B HacTosIee Bpems BEUIbI TPETh-
€ro TOKOJIEHUSI IMEIOT BO3MOXKHOCTh M3MEHSITh MOIIHOCTH
U HampspkeHue, a u3BecTHed Opery «JUULy 3amaTenToBan
CcOOCTBEHHYIO (hOPMYITY KUJAKOCTH HA OCHOBE COJIEBOTO HU-
KOTHHA, KPOME TOr0, U3MEHWI (OpMy Beiilia — OHM CTalu
MHUHMATIOPHBIMM M HallOMHMHaTh KommbtoTepHble USB-Ha-
xoruteny. JlaHHas ¢opma IMpeacTaBiseT OMpenesIEHHYIO
OTIACHOCTH ISl IETEH U MOIPOCTKOB, T.K., TOMHUMO ITPHBJIE-
YEeHHS MOIHBIM JTU3aHHOM, ITO3BOJISIET NCIIOIH30BATH BEUITBI
HEe3aMeTHO, J1aXke Ha ypokax B mikose [1].

U3BectHO, uTO 3a mociennue 50 yer norpebieHue Ta-
OauHBIX M3AEMUH B3POCIBIMH M MOJOAEKBIO MOCTEIEHHO
COKpAILlJIOCh, YTO OTYACTH CBA3aHO C KYJIBTYpOH, KOTOpas
JIEHOpMaJIN30Bajla ynoTpeOieHue TpaJWuIMOHHBIX Tabad-
HBIX n3fenuii. 11 GonpIIMHCTBO KPYITHBIX OpeHJ0B Tadad-
HOW MPOJYKIMU CTaJH BBITYCKATh JJIEKTPOHHBIE CHUTape-
TbI, IPH 3TOM HCIIOJIb3Yysl aHAJIOTMYHbIE MapKETUHIOBHIE U
peKJIaMHbIE CTpaTeruy AJS NPHUBJICYCHUS MOJIOAEKH, Kak
3TO OBUIO MHOTIO JIET Ha3aja C TPAAULUOHHBIMU TaOaudHBI-
MU H3AeIUAMHU. XOTsS OTKpPbITas peKiama JII0ObIX CHraper
3alpereHa TMouTH B KaKAOH CTpaHe MUpa, 0OMaHYWBBIA
MapKETHHT, TPUMEHSIEMBbIH [T yBETUYECHHUS YMCIIa IPOIAK,

'Global Burden of Disease [database].Washington, DC: Institute of
Health Metrics; 2019. IHME, no cocrosiauio Ha 17.07.2021.

2WHO global report on trends in prevalence of tobacco smoking 2000—
2025, second edition / World Health Organization. XXenea: WHO; 2018.
121 c.

*EBporneiickoe pernonanbHoe Oropo BO3. Jloknag o TeHACHIUSX B 00-
nactu ynorpeodnenus tabaka B EBpone 2019 r. Konenraren: Beemuphas
opranusanus 31paBooxpanenus; 2019. 68 c.

OpUEHTHUPYETCS B IaHHOM CJIy4ae HEMOCPEACTBEHHO Ha I10-
TPeOUTEN U Ha PEKJIaMy TOPTOBBIX TOYEK. DJIEKTPOHHBIC
CUrapeTsl MpoJalTCs BO MHOTHX MECTax, B TOM YHCJE B
BeII-1110Max, NPOAYKTOBBIX U KPYIJIOCYTOYHBIX MarasuHax,
Ha 3aMpaBOYHbBIX CTaHIMIX U B HTEepHEeTe. bonbimas yacth
MpoaX TaOAYHBIX M3/EINH HECOBEPIICHHOJIETHUM MPUXO-
JUTCS Ha PO3HUYHYIO TOPIOBIIO, B KOTOPOW COONIOIECHUE
BO3pacTa MNpH MOKYIKE B 3HAYUTEIHHON CTENICHM SIBIISET-
cs1 00S3aHHOCTBIO PO3HUYHOTO Mponasua. Ilpomgaxu yepes
WHTepHeT Taike BBI3BIBAIOT CEPhE3HYIO0 03a00YEHHOCTH B
OTHOUIEHUH 0CTYIa MOJIOAEKHU K DJIEKTPOHHBIM CUTapeTaM
M3-32 TPYZHOCTEH C PEerylIupoBaHUEM U KOJMUYECTBA MHTEP-
HET-Mara3uHoB. B xoze 0030pa oHIaliH-OpeH 0B AJIEKTPOH-
HBIX cUrapeT oOHapy>keHbl 433 OTAeNbHBIX caiiTa, 12 u3 Ko-
TOPBIX NPUHAUICKATH TaOaYHBIM KOMITaHUSM [2].

W3HayanbHO 3JI€KTPOHHBIE CUTapeThl MO3UIIMOHUPOBA-
JMCh KaK MOTEHLIUAIbHO MEHee BpelHas CHCTeMa J0CTaB-
KW HUKOTHHA — MyTEM HarpeBaHus, a He ropeHust. IMeHHO
M0 ATOM NPHYMHE ANIEKTPOHHBIE CUTapeThl 4acTO paccMma-
TPUBAIOTCS KaK CPEICTBO OTKa3a OT KypEeHHsl, OJHAKO 3TO
nojioxkeHue emeé He aokasaHo [3, 4]. Hecmotpst Ha oTcyT-
CTBHE JIOKa3aTEJbCTB O MPEOAOJICHUH HUKOTHHOBOW 3aBH-
CHUMOCTH C IIOMOILBIO 3JIEKTPOHHBIX CUT'apeT, BEHUITbl CUnTa-
IOTCSI MEHee BPEeIHOM albTepHATHBON OOBIYHOMY KypPEHHUIO
CUTapeT, YTO aKTHUBHO MOJICPKUBAIOT MX MPOU3BOTUTEIH.
Tem He MeHee BcE OoIIbIe HCCIeIOBAaHNI CBUIETEILCTBYET
0 TOM, 4TO PHUCK JIJIsI 37I0POBbS TP KYPEHUH BEHTIOB COIIO-
CTaBHM C TAaKOBBIM IIPU KypeHUH TPAIUIMOHHBIX CUTApPET.
Hanpumep, npu oneHke ypoBHsI KOTUHUHA (OMOMapKep BO3-
JIeCTBUSI HUKOTHHA) B CBIBOPOTKE KPOBU OBLIO BBISBIICHO,
YTO B 3aBUCUMOCTH OT IIPOJOKUTEIBHOCTH HCIIOIb30BaHUs
AIIEKTPOHHBIX CHUTapeT €r0 YPOBEHb MOXKET OBITh TAaKUM XKe
BBICOKHM, KaK U y JIFOZICH, KypsIIIUX OOBIYHBIC CUTAPETHI [5].
[Ipu 5TOM KOHIIEHTpANKs KOTHHUHA B MOYE Y MMOJPOCTKOB,
yrnotpebmstommx npoaykuuto operna «JUULy, Obuta naxe
BBIIIIE, YeM KOHLIEHTPALUsl KOTHHHHA B MOYE y TeX, KTO Ky-
puI1 OOBIYHBIE cHTapeThI [6].

Cy1iecTByeT peajibHas OaCHOCTb TOT0, YTO PAaCIIUpPEH-
Hasl JIMHEHKa BKYCOB M 3allaXxOB BEHIIOB, a TaK)Ke CTHUIIbHBIC
JU3aifHEpCKUE PelIeHUs] U (OPMUPOBAHUE OIPEACIEHHBIX
MOJIHBIX TCHICHIMI B KypeHHH BEHIIOB HAYMHAIOT MTPHBJIC-
KaTh HE KypsAILIUX paHee Moib3oBaTeneil. Jlaxe ecnu Takue
MOJIb30BATENIM HAYMHAIOT MPOOOBaTh OE3HUKOTUHOBBIE BEHi-
IIbl, OHM 3HAYUTEINILHO JIErde MOTYT NepeiiTH Ha HUKOTHHCO-
Jiep Kalye BeHIbl, TakuM 00pa3oM IONOJHSA Psilibl HUKO-
TUH3aBUCUMBIX Jtofieii. Kpome Toro, BCE Gombine mosBiseT-
sl TaK Ha3bIBAEMBIX «JIBOMHBIX ITOJIb30BaTEICH» — TEX, KTO
UCIIONB3YeT U TPaAULUOHHBIE CUTapeThl, 1 BeHnbl. [lokasa-
HO, YTO Y IBOMHBIX MOJIb30BaTeNel YPOBEHb KOHIIEHTPAIIUN
HUKOTHHA, IPYruX OMOMapKepoB Tabaka, a TAKKEe METAIIJIOB
U JIETYYHX OPTaHUYECKUX COCAMHEHUH, BBIACIEHHBIX B MO-
4e, — caMbIi BBICOKH [7].

OaHMM U3 CaMbIX TPEBOXKHBIX aCIIEKTOB IMOTpPEOICHUS
MTOJJPOCTKAMH AIIEKTPOHHBIX CUTAPET SIBISIETCS YKE U3yUeH-
Has TPAeKTOpHs Hayala KypeHUs TPaIUIMOHHBIX CHUTApET.
B MeTaaHanu3e aBTOphI MPUILIHA K BEIBOAY, YTO MIOAPOCTKH,
KOTOpBIE YIOTPEOJISIIOT NEKTPOHHBIC CHTapeThl, B 3,5 pasza
Yale HaYMHAIOT KypUTh OObIYHBIE CUTApEThI, YeM T€, KTO He
YHOTpeOIISIeT 3JIEKTPOHHBIE cuTapeTsl [8].

KonmuectBeHHoOe conmepkaHie HUKOTHHA B KyPHTEIb-
HBIX CMECSX MOXKET OBITh Pa3HBIM (CMECH MapKHPYIOTCS OT
0 mo 24 wmr BemiecTBa Ha 1 MJI )KHAKOCTH), a B paboTax Imo-
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CJIE/IHUX JIET MIOKAa3aHO, YTO UCTHHHOE COAEP)KaHHE HUKOTH-
Ha B a3p030Ji€ MOXKET HE COOTBETCTBOBAThH 3asBICHHOMY Ha
ynakoBke. Hanpumep, rasoBast xpomarorpadus ¢ AeTEKTO-
poM noHu3auy fame BbIIBHIIA HECOOTBETCTBHUE B COIEPIKa-
HUM HUKOTHHA IO OTHOIICHHUIO K JCKIapaliy MPOU3BOIH-
Tenst — Ha 22% Beime [9]. YeraHoBieHa CBSA3b MEXKAY TO-
TpeOJICHUEM DIIEKTPOHHBIX CUTAPET MOJPOCTKAMH U IPYTHUX
MICUXOAKTUBHBIX BELIECTB, BKIOYAs aJIKOTOJb, MapUXyaHY
1 am(eTaMHUHbI, YTO COYETAETCsA C PHUCKOBAaHHBIM ITOBEJE-
HHUEM, KOTOpO€ HEM3MEHHO OOJIbIIe PpaclpoCTPaHEHO CPEeAr
JBOMHBIX IOTpeOUTENeH AIEKTPOHHBIX CUTapeT U OOBIYHBIX
curaper [10-12].

C pa3BUTHEM WHIYCTPHU DICKTPOHHBIX CUTapeT CTaJH
MOSIBIIATHCS OC3HHUKOTHHOBBIE BEUIIBbI, MPOU3BOAMUTEIN KO-
TOPBIX TaK WM MHaye 3asBIsi 00 ux Oespennoctu. [Ipu
9ToM OBbIJI OOHAPY)KEeH HUKOTHH B T€X JKUAKOCTSIX, KOTOpPbIE
TIOMEYEHKI Kak He cojepkane HukotuHa [13—15]. Ceron-
HS BEWIIBl He HYXJAOTCA B 0043aTeNbHON cepTU(UKaIiY,
a 3HAYUT, HET HOPM, JIUMHTHPYIOUIMX HAJINYHAE B CMECSX
JUTSL KYpPEHUS! JJICSKTPOHHBIX CUTapeT BPETHBIX BEIIECTB.

K HacTosimieMy BpeMeHH B JIUTEPaType UMEIOTCS TaHHbBIE
HEOOJIBIIIOTO YHCIIA PA3IMYHOTO pojia paboT, MOCBIINEHHBIX
H3YYEHHUIO BIMSHUS OC3HUKOTHHOBBIX BEWIIOB Ha 3710pPOBbE
yenoBeka. CocTaB cMecu IJIS 3alpaBKU 3JIEKTPOHHBIX CH-
raper BapbUpyeT B 3aBUCHUMOCTU OT IpousBoautess. Oc-
HOBHBIE KOMITOHEHTHI OE3HWKOTHHOBBIX a’3p030JIel — 3TO
[JIMLEPUH U TPOTTHIICHITIHKOIb.

[munepuH — >xuakoe OEcLBETHOE BELISCTBO MAacs-
HUCTOW CTPYKTYpPBI CO CIIQJAKOBAaTBIM IPUBKYCOM, PacTBO-
psercs mpu coequHeHHH ¢ Bomoi. [IpomeHT BemecTBa B
a3pozonbHoil cMecn — 30-35%. Inmunepun cuntaercs 6e3-
OTacHbIM KOMITOHEHTOM. OH HCIONB3yeTcs Ui 00pa3oBa-
HUS 00Jiee TyCTOro Napa, OCTABISET MPUATHOE MOCICBKYCHE
B POTOBOU TMOJIOCTH TOCIE BbIAbIXaHUs. OJJHAKO YIUTHIBAS,
YTO IIMLEPUH OT DJIEKTPOHHBIX CHTapeT MOXKET JOCTUraTh
JOCTaTOYHO BBICOKMX KOHIEHTPALUH, a HCIOIb30BaHHE
BEIIOB, KaK MPaBUJIO, YaCTOE U JJIMTENBLHOE, OH 4acTO BbI-
3bIBAET pa3fApakeHUe JbIXaTeJbHbIX IIyTeH U YBEJINYHBaeT
BEPOSITHOCTh pa3BUTHUsA acTMbl [16, 17].

[IponIEHIIIMKOIb — OCHOBHOM HHIPEAMEHT KUIKO-
cTu B BeWmax. HecMoTps Ha 3asBIEHUS NPOU3BOAUTENICH
ANIEKTPOHHBIX CUrapeT 0 0e30MacHOCTH MPONHIICHITIHKOI,
WU3BECTHO, YTO OCHOBHOW MEXaHMU3M €ro AEHUCTBUS — 3TO
pa3zipakeHue BEPXHMX JbIXaTeNbHBIX MyTeil Ui CO3AaHus
HMUTALUK KypeHUs TPaIULIMOHHBIX HUKOTHHOBBIX CUTapeT.
UYeM BEIIIIE COAEPIKAHHE MTPOHIICHIIMKOIS, TEM BBIIIE Y KY-
PUIIBIIUKA WILTIO3US. KypEeHHsI OOBIYHOM cHUTapeThl UMEHHO
H3-32 3TOTO Pa3Ipakarollero NedcTBusA. JlaHHBIE >mHUze-
MHUOJIOTHYECKHUX HccienoBaHui, npoBenéHHbix B CIIA B
20152017 rr. (n = 6089, cpenuuii Bozpact — 15,8 rona),
TaKXKe IMOATBEP)KIAlOT HEraTUBHOE BIMSHHUE IapoB BEHIIOB
KaK Ha pa3BUTHE acTMbI BIIEPBBIE, TAK U Ha €€ TeUeHUE y TeX
[IOJIPOCTKOB, Y KOTOPBIX acTMa Oblia BblsiBIeHa paHee [18].

BonblIMHCTBO KUAKOCTEN 111 BEMIOB COAEpIKAT pas-
JMYHBIE apOMAaTH3aTOPbI, KOTOPBIE TAKXKE YCHUIIMBAIOT pa3-
Jpaxaromui 3(QGeKT B IbIXaTeNbHBIX IYTAX, @ B HHUKO-
TUHCOZIEPIKAIINX BEHNax CrocoOCTBYIOT Oosiee ObICTpOMY
BCAChIBAHUIO HUKOTHHA. Bpex apoMaTru3atopoB CBA3BIBAIOT
¢ OCH30WHOW KHUCIIOTOM, KOJMYECTBO KOTOPOW BapbUpPYyET
B 3aBUCHUMOCTH OT BKyca asposons [19, 20]. Kpome Toro,
JeCSITUICTHS Hazaa ObLJIO W3BECTHO, YTO apOMAaTHU3aTOPBI
B TabauHBIX M3ACIHAX CIOCOOCTBYIOT YNMOTPEOJNCHHIO Ta-

REVIEW

0aka MOAPOCTKAMU U MOJIONEXKBIO, ¥ odToMy B 2009 1. 1o
WHUIMATUBE ATEHTCTBA [0 CAHUTAPHOMY HAJ30py 3a Kaue-
ctBoM nipoaykroB u MeaukameHToB CIIA (Food and Drug
Administration — FDA) B CIIIA ObuT M3IaH 3aKOH, KOTO-
PBIH 3alpeTHT UCIIONB30BaTh apoOMaTH3aTOpPhl (32 MCKITIO-
YeHUEM MEHTOJIa) B mmpom3BonacTBe curapet. B 2018 . FDA
BBICTYIIJIO 3a 3alpeT B UCIOJB30BAHUM apOMAaTH3aTOPOB
TEMepb y)Ke B IPOU3BOACTBE AEKTPOHHBIX CUTAPET, HO MOKA
Takol 3aKoH He mpuHAT. Kpome Toro, Beaércs 6oprda ¢ uc-
M0JIb30BAHUEM Ha YIAKOBKE KaPTPUKEH [Tt AIEKTPOHHBIX
CUTapeT MEePCOHaXKEeH MyIbT(OUIBMOB U JPYTHX NpPUBJIEKa-
TENHBIX JUISA JIETeH W TOAPOCTKOB CHOKETOB. MHOTHE MOI-
POCTKH M MOJIOJIbIE JIFOIU HE OCO3HAIOT, YTO JJIEKTPOHHBIC
CUTapeThl COJIEPIKAT HUKOTHH U JIPYTrUe BPEIHbIC BEIECTRA,
¥ TI03TOMY MOTYT HE TOHUMATh aJJTATUBHOTO (CUHEPIeTH-
YECKOT'0) MOTEHIMAIA AIEKTPOHHBIX CHUraper. A MpusTHas
YIaKoOBKa W 3arax CIIOCOOCTBYIOT JIOKHOMY BOCIIPHSITHIO
0e30TaCHOCTH HCITOJIb30BaHUS BEHIoB [21].

YCTaHOBIIEHO, YTO IO BO3JEHCTBUEM BBICOKOI TEMIepa-
TYpBI COYETAHUE TPOTHUICHIIIUKOINS U TIUIEPUHA TIPUBOTUT
K 00pa30BaHHI0 a0COJIFOTHO MHBIX XUMHUECKUX COE/IMHE-
HUil: akposenHa u popmanbaeruaa [22]. AkponenH (OKCUI
MPOMWIEHa) KiIacCU(UIUPYeTCss KaK KaHIleporeH Mex-
JlyHapOJIHBIM areHTCTBOM IO M3y4eHHUIo paka [23]. UroOsr
W3y4YUTh BIMSHUE JaHHBIX COCIMHEHHH B JI03aX, KOTOpPhIC
JIIOIM TIOJTYYArOT Ha MOCTOSTHHOW OCHOBE W JUTUTENBHO, KY-
p# Belirbl, HEOOXOAMMBI MaciITaOHbIe HcciaeqoBanus. JlaH-
HBIC MEPBBIX M3 HUX HEYTCUIUTEIbHBI: C TIOMOII[LIO T'a30BOM
XpoMaTorpahuu-Macc-CrieKTPOMETPUH MTOCIIC HATPEBAHUS B
CMecsIX JUIsl BEHNOB ObLITM OOHApPY)KEHBI MHOTOYMCIICHHBIC
COEIMHEHHS, TIOUTHU TTOJIOBUHA KOTOPBIX paHee HEe HIICHTH-
¢unmpoBanack. ITo MO3BOJISAET TOJIAraTh, YTO CaM IO Ce-
0e TIpollecC HArpeBaHusl TEHEPUPYET HOBBIC COCIMHCHHS C
HEW3BECTHRIMH MEXaHU3MaMU JACHCTBUS Ha deloBeKa [24].

[MoMrMO 93TOTO, B DIEKTPOHHBIX CHUTapeTax HaILIH
neHTadbpomaudeHnnoBsie dQUpPH, HEOOXOAUMBIE ISl TO-
ro, 4ToOBl yOepedb OT TOPEHUs TUIABAIIMECS DJIEMEHTHI.
B aspozone oGHapyxeHO M OOJbIIOE KOJIMYECTBO XpoMa,
OTCYTCTBYIOIIECTO B OOBIYHBIX CHIapeTax, a TaKKe IMHKA,
CBHUHIIA M HUKEJSL. DTO CBA3aHO C CONMPHKACAHHEM a’P030-
JIi C HArpeBaTENIbHBIM 3JICMEHTOM, COJACPXKAIIMM JIaHHBIC
TSOKEITbIC METAJLIBI, KOTOPBIE TAKXKE MOTYT IMONAacTh B Opra-
HU3M Kypsiiero. B HeKoTopbIX paboTax MUTOTOKCUYHOCTD
a’po30J1sl M3yvallaCh Ha YelOBEYECKUX JIETOYHBIX (HUOpO-
Onacrax, CTBOJIOBBIX KJIETKaX YEJIOBEUECKOro SMOpHOHA U
HEPBHBIX CTBOJIOBBIX KJIETKaX MBIIICH. BpIIo Moka3aHo, 4to
CTBOJIOBBIC KIICTKH 0OJIee YyBCTBUTEIBHBI K BEIIECTBAM a3-
po3osst, yeM nauddepeHnnpoBanHbie KieTku. Ha 1uToTok-
CHUYHOCTb, KOTOpasi BapbHpOBaJia OT BBICOKOM /10 HU3KOU
CTEIEHH, TAKXKE BIIMsJIa KOHCTPYKLUSI curapeT (pacibLiu-
TENb W3 HEePXKaBEIOIEH CTall WIH U3 HUKEIb-XPOMOBOTO
crutaBa) [25]. BooOiie, B MpUIIENBHBIX HCCIIEIOBAHUSAX CO-
CTaBa BEHUITOB OBLIIO OOHAPYKEHO B OOIIEH CIIOKHOCTH OKO-
70 7000 pa3nuyHBIX KOMIOHEHTOB: OT aTOMOB JI0 TBEPIIBIX
YaCTHUIl, KOKJBIH U3 KOTOPHIX MOXKET OKa3aTh TO WM UHOE
JIECTBHE Ha OpraHu3M uejoBeka [26]. Eciu B HUKOTHHO-
BBIX BeWIaxX OCHOBHOW BpE/I OTBOAUTCS HUKOTHHY, TO IPH
KypeHUU OE3HHKOTHHOBBIX BEWITOB TMOCIEICTBUS HE TaKHE
SIBHBIE, HO YK€ OUYEBUIHBIE.

Wzyuaercs BIUSIHHE KypeHHUs BEHIIOB Ha WMMYHHYIO
cucreMy 4esoBeka. OOHApYKEHO, YTO yIOTPEOICHHE IIEK-
TPOHHBIX CHTapeT U3HAYAILHO HEKYPSIIMMHU JTFOIbMHU KPaT-
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KOBPEMEHHO yBeJln4nBaeT aktuBanuio (ypoHu sCD40L u
sP-cenektuna) u arperanuio TpombouutoB [27]. Bozneii-
CTBHE a’pO30Ji AIEKTPOHHOM CHUrapeTbl Ha HEUTPOQHIIbI
MIPUBOMIIO K yBenudeHuto skcnpeccuu CD11b u CD66b,
SBILIFOLMXCA MapKepaMM aKTHBalMu HeHTpoduios [28].
IToBBILLIEHHBIA OKUCIUTENBHBIA CTPECC, MOBPEXKIACHUE JH-
JIOTENUsI COCYZIOB, HApyLIeHUE (DYHKIIMU SHIIOTEIUS U BCE
W3MEHEHHsI COCYAMCTOr0 TOHyca OBUIM 3aperuCTpUpPOBaHbBI
Ha JIIO/ISIX, CBA3aHHBIX ¢ BeUnuHrom [29-31]. 3BecTHO, 4TO
AKTHBALMsl TPOMOOLUTOB U JIEHKOLIMTOB, a TaKOKe DHIOTE-
JManbHas JUC(YHKIUS CBSI3aHbl ¢ aTePOreHe30M U (OpMU-
pPOBaHHEM TOBPEXKICHUN CEPAEYHO-COCYAMCTOW CHUCTEMBI
[32]. B cBsi3u ¢ 3TUM BOTIPOC O TTOTCHIIMAIBLHON CBSI3H €3Ke-
JTHEBHOTO MOTPEOJICHHS IEKTPOHHBIX CUTAPET U IMOBBIIICH-
HOTO pHCKa HH(pAPKTa MHOKapAa OCTaETCsl OTKPBITHIM, a UC-
CJICZIOBAHUS B 9TOH 00JIaCTH MPOAOIKAIOTCSL.

[oydeHsl 3KCIEpUMEHTAJIbHBIE JJaHHbIE O BIMSHUH
KHUJIKOCTH Ui DIIEKTPOHHBIX CHUTApeT Ha KOTHUTHBHBIC
¢yaxnun. [Ipu BBeieHNH KUBOTHBIM BHYTPHOPIOIINHHO 28
MKJI Ha KT MacChl TeJa )KUIKOCTH AIICKTPOHHBIX CHTapeT 0e3
HUKOTHHA B TeueHHe 4 HeJ ObUIO YCTAaHOBIICHO 3HAUUTEIb-
HO€ yMEHbIIEHHE >KU3HECTIOCOOHOCTH KIETOK THUIIIOKaM-
ma, XOTs >KU3HECTIOCOOHOCTh KJIETOK KOpPhl MO3ra OCTaBa-
Jach HEM3MEHHOH. Y 1a00paTOpHBIX )KUBOTHBIX CHU3MIIAChH
(YHKIMS pacrio3HaBaHUSI U KPATKOBPEMEHHOW MaMsITH TI0
CPaBHEHUIO C KOHTPOJIEM. ABTOPBI pabOTHI C/eIald BBIBO/,
YTO YKUAKOCTH MEKTPOHHBIX CUrapeT 0e3 HUKOTHHA BBI3BI-
BaeT KOTHUTHBHBIC HApyLICHUs, 00yCIOBICHHBIE MOP(OIIO-
THYECKUMU HapylieHusIMHU B runnokamie [33]. [lpu uzyde-
HUH OYKKaJIbHOTO SMUTENH OBLIO ITOKAa3aHO, YTO BEILECTBA,
KOTOPbIE COAEPIKUT Hap OT NIEKTPOHHBIX CUI'ApeT, U3MEHS-
10T MOP(OJIOTHYECKHE CTPYKTYPBI SIUTENNS] BHYTPEHHEH
CTOPOHBI HIEKH. Y KyPHJIHIINKOB 3HAYNTEIILHO YaIlle BCTpe-
YaJIMCh KJIETKU C MUKPOS,APAMH, IBYXbSICPHBIC KJIETKH, 9TO
MOJKET SIBJIATHCS MPU3HAKAMH HApyIIEHHUs KJIETOYHOTO JIbI-
XaHUsl, IPOBOIIMPOBATH MOBPEXICHUE CITM3UCTON 000T0UKH
MOJIOCTH PTa Ha KJIEeTOuHOM ypoBHe [34]. JlaBHO A0Ka3aHO,
YTO KypeHHe TabauHbIX cUraper sBjseTcs (pakTopoM pucka
pa3BUTHS NTAPOAOHTUTA, IIPU ITOM 71 Vitro IOKa3aHO, 4YTO
BEWIIBI OKa3bIBAIOT aHAJIOTMYHOE BO3/ICHCTBHE Ha TAPOJIOHT,
HE3aBHUCUMO OT COICpKaHUS B HUX HUKOTHHA [35].

B aBrycre 2019 r. Hentp CHIA mo KOHTpOIIO U OpO-
¢unaktuke 3a00neBaHi OOBSBUI O HECKOJBKHX CIyYasix
OCTPOro MOBPEXACHUS JErKUX, CBSI3aHHOIO C YHoTpeodie-
HHUEM DJIEKTPOHHBIX CUrapeT, KOTOpOe MPUBENIO K CMEPTAM
cpeu JTrofer Mosomoro Bo3pacta [36]. [Ipu koMIbroTepHOM
ToMorpadun JIETKHX ObUIO BBISBICHO JOKAILHOE BOCHAJIE-
HUE, BBI3BAHHOE a3PO30JIbHBIMU MAacCJIaMH U3 AJIEKTPOHHBIX
curaper. YCTaHOBJICHO TaK)K€ BJIMSHUE TeTparuIpoKaHHa-
OuHONIa U BUTaMHMHA E, KOTOpBIC HaliJIcHbl B 3TUX CMECSX.
Oco0y10 poJjib B MOBPEXKICHUH JIETKUX OTBOAAT COUYETAHUIO
[IaTOJIOTUYECKOT0 JIeHCTBUS a3po30I1d Beiilla U HOBOM KOpo-
HaBupycHol mH(peknuu. [TokazaHo, 4T0 KypHIIBIIUKA BEi-
moB Oonee ys3BuMbl K SARS-CoV-2 (Tspkénomy TEYSHHUIO
MHQPEKIUU WU K HeOIaronpusITHBIM ucxoiam) [37].

Emgé ogna npobnema HCIONb30BaHUs SNEKTPOHHBIX CH-
raper — 3TO Iepe3apshkaeMble 3alpaBoOyHbIE YCTPONUCTBA,
KOTOPBIE 3a4acTyI0 MIPOJAIOTCS B HEOE30MaCHBIX JUI eTel
KOHTeWHepax, YTO YBEIWYMBACT PUCK IPOIIAThIBAHUS WIIN
BIBIXaHUSI COAEP)KUMOTO. ITOMY CITOCOOCTBYET IMpPHBIIEKA-
TEJNIbHBIA BHEIHWHA BHUJl KOHTCHHEPOB W MPHUATHBIH (pyK-
TOBBIM WIHM LIBETOYHBIN 3amax. BakHO OTMETUTh, 4TO 10

HACTOSAIIECT0 BPEMEHU M3YYEHBI JHIIb KPAaTKOCPOUHBIE (-
(EeKTBI BIUSIHUS a3P030JIs AICKTPOHHBIX CHI'APET Ha 310PO-
BbC UEJIOBEKA, & IOJITOCPOYHBIC MTOCICACTBHS MOTPEOICHNUS
AJICKTPOHHBIX CHTapeT eIIE He SICHBL.

Takum 00OpazoM, Jake OE3HUKOTHHOBBIC BEHUIIBI, MTO3U-
[IUOHUPYEMBIC MTPOU3BOAUTEISIMA KaK OTHOCHTEIBHO 0e3-
olacHbIe, HECYT B ce0e OrpOMHOE KOJHYECTBO BPEIHBIX,
3a4acTyr0 HempeacKa3yeMbIX 3((eKToB Ha 370pOBbE YeIo-
BEKa, MHOTHE U3 KOTOPBIX YK€ M3BECTHBI, @ MHOTUE TOJIBKO
HPENCTOUT U3YIHUTb.

Jlureparypa
(m.m. 1-33; 35-37 em. References)

34. Anexuna A.B., 3ennosa E.A., UBanosa I1.C. Ocobennoctu Oyk-
KaJILHOTO JIHUTENSA Y KYPUIIBIIUKOB JIEKTPOHHBIX CHrapeT. B KH.:
Mamepuanet IV Beepoccuiickoii hayunotl KoHgepenyuu cnmyoeHmos
U MONOOBIX YHUEHBIX ¢ MeHCOYHapooHvim yuacmuem XIV oonacmuou
Gecmusans «Monoowie yuenvie — pazeumuio Heanosckoii obna-
cmuy. IBanoso; 2018: 339-41.
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