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[TpencraBieHsl pe3yabTaThl HCCICIOBAHMS BIHMSHHS H3IydeHHS cMapT(oHa Ha arperamuio TpomOo-
nuTOB in vitro. Ilokazano, 4to 30-MHUHYTHOE 00Iy4YeHNE [IENbHON KPOBH PaIH0YaCTOTHBIM U3IyICHHEM
cmapTdoHa mnosbimaer AJlD-MHAYIHPOBAaHHYIO arperamuio TPOMOOLWTOB y OTAEIHHBIX 3J0POBBIX
IOOPOBOIBIEB U y OONBHBIX WHCYIbTaMH, NMPH 3TOM y OonbmmmHCcTBa manueHtoB ¢ JAKV617F -mo-
3UTHBHOM MCTUHHON MOJUIUTEMHEH 00iIydeHHe cMapT()OHOM CYIIECTBEHHO IMOIABISET arperamuio
TPOMOOIIMTOB BILJIOTH A0 IMOJHOTO €€ MHIMOMpOBaHUS. MeXaHM3MBl JaHHOTO SBJIEHUS MOTYT OBITH
CBSI3aHBI C Pa3BUTHEM OKHCIHTEIBHOTO CTpecca M HapylnieHWeM curHaibHoro mytd JAK2 B o=H-
KOTpaHCPOPMUPOBAHHBIX KJIETKaX KpOBH. M cXOIs M3 TOJIyYeHHBIX IaHHBIX, BECbMa aKTyaJIbHBIM
SBJISIETCSL BOIIPOC OIpEAENeHUs HOPM Oe30MacHOCTH HMCIOJIb30BAaHUSA YCTPOWCTB MOOHMIIBHOW CBSI3H
JUISL TAIHEHTOB C Pa3iIMYHBIMH 3200JI€BaHUAMH.

Kurouesvie crosa: cmapmdhon, paduoyacmommnoe obryuenue, azpezayus mpomoOOYUmMos, UEeMUYeCKUll

UHCYJIbIN, UCTNUHHAS NOJUYUTN eMUSL.
DOI: 10.1134/S0006302919010095

Bonee monoBuHBI HaceneHUs 3eMJIM B HACTOS-
1ee BpeMs MOJIb3YIOTCA yCIyraMud COTOBOM CBSI3H.
[Tpou3BonCTBO MOOHUIBHBIX YCTPOMCTB CBSI3H He-
YKJIOHHO pacTeT W BCE MEHbIIE OCTaeTcs TeppH-
TOpUN BHE 30H aKTUBHOCTHU COTOBBIX cTaHUMH [I].
YuuteiBas 60J'IBIHOC KOJIMYECTBO IOJb30BaTele
MOOUIBHBIX Tele()OHOB, BaXXHO HCCIEAOBATH, IO-
HHUMAaTh U KOHTPOJIMPOBATH JIFOOOE MOTCHIIMATLHOE
BIIMSIHUE WX WCIIOJBH30BAaHHUS Ha 3J0POBhE Haceme-
HUsl. BonbMUHCTBO MOOMIBHBIX Tele(pOHOB, BKIIO-
gasi cMapTQOHBI, TEHEPUPYIOT POPMY dIEKTpOMAar-
HUTHOM, HEMOHU3UPYIOUIEH DSHEPTUU, HU3BECTHOU
KaK paauo4aCTOTHBIC BOJIHBI. PaIII/IO‘-IaCTOTHBIe
ANEKTPOMArHUTHBIE BOJHBI, B OTIWYHUE OT WOHH-
3UPYIOIIUX M3JIYy4YE€HUH, HE MOTYT HHU BBI3BATh
WOHM3AIMI0 MOJIEKY]l B OpraHU3Me YelnoBeKa, HU
pa3opBaTb XUMHUYCCKUE CBA3H. Taxxe IIpu AO0BOJIb-
HO HHU3KOU MomHOCTH (mopsaka 0,2 Br) uznydenue
MOOUIBHOTO TenedoHa HE MPHUBOJHUT K 3HAUUTENb-
HOMY TIOBBHIIIEHUIO TEMIIepaTypbl 00IydaeMoro

77

ydacTka. Bompoc mpu3HaHus Bpena OT HETepMH-
YeCKOTO BO3ACHCTBUS pPaIMOYaCTOTHBIX BOJH B
IUana30He MU3JIy4eHUs MOOHUJIBHBIX CPEACTB CBSI3U
HECMOTpSI Ha MPUHATHE €ro Kak (akTopa TPyIIbI
2B («mOTeHIMabHBIN KAaHIIEPOTEH YeIOBEKa») BCE
elle OCTaeTcs NUCKYyTa0elnbHBIM M He CBOOOJIEH OT
KOH(JIHUKTa WHTEPECOB UJIEHOB DKCIEPTHBIX Opra-
Hu3anuii [2]. Bmecte ¢ TeM myOnukyercs Bce 607b-
e JaHHBIX, CBUACTEIBCTBYIONIUX O HAJUYUU OHO-
JOTUYecKuX 3P(PEeKTOB HHU3KOUHTEHCHUBHBIX H3IY-
YEeHUW CpeACTB MOOUIBHOU cBsi3u. JlaHHBIE IOBYX
HE3aBUCHUMBIX ITyOnmukarmii meraananusa B 2011 1. [3]
u B 2017 1. [4] moka3anu coBHAmaIOIIUE PE3YIb-
TaThl: MCIOJIb30BaHHUE MOOWJIBHOTO TenedoHa B
TeUCHHE JAeciITH U Ooiee jeT (vm Oojee 1640 q
WCIIONb30BAHUS) YBEIMYHBAET PHCK BO3HUKHOBE-
HUS OomlyXxoJied mo3ra npumepHo Ha 18-33%.

ONUIEMHOJIOTHYSCKHUE UCCICAOBAHUS IEMOHCT-
PUPYIOT, YTO HWHTCHCHUBHOC MCIIOJIB30BaHUE MO-
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OWIBHBIX Tene)OHOB MOXKET OBITH CBSA3aHO C paH-
HHAM CaMOIIPOM3BOJLHBIM BBIKHIBIIIEM y OepeMeH-
HBIX [5], BOBHMKHOBEHHEM TOJOBHEIX Oojel [6],
yxyamenueMm ciyxa [7]. IlokazaHo Takxe, 4TO u3-
JTydeHne MOOMIBHOTO TeneoHa aKTHBHUPYET MpPO-
IYKIIMIO CBOOOJHEIX paauKaloB HEUTpodua-
My [8], u3MeHseT MOpPQOJIOTHI0O U COOTHOIIECHUE
KJIeToK KpoBu [9]. B ombpiTax Ha JXKUBOTHBIX IO-
Ka3aHO BJIMSHHE PaJMOYaCTOTHOTO H3Iy4EHUS MO-
OunbHOTO TenedoHAa Ha AaKTUBHOCTH (pepMEHTOB
nuMpouuTtos [10] 1 pocT 3KCIEpUMEHTANBHOM OMy-
xomu [11]. HemaBHO B mpoOax KpPOBH 3T0POBBIX
moged OBLIO TOKa3aHO CHIDKEHHE arperanuu
TPOMOOIUTOB B MOTOKE KPOBHU, WHIYIUPOBAHHON
snnHe(ppuH-KOMIareHoM mnocie 30-MHHYTHOM 3KC-
MO3UIIUN «3BOHSIIUM» cMapTdoHom [12]. B pabo-
Te [13] mokazaHo, 4TO TOCTIE BO3ICHCTBUS pallHO-
4acTOTHOW KaTeTepHOW abmamuy MHOKapjaa y ma-
LHEHTOB TaK)Xe HaOII0Nanoch CHUXKEHUE arpera-
WA TPOMOOIMTOB, HHAYIUpOBaHHON AJ[D u smu-
HehpHHOM.

TpomOonuraM NmpUHAUIEKHUT OJHA W3 KIIOYe-
BBIX (PYHKIHWIH B cHcTeMe reMocra3a — OHH ¢op-
MUPYIOT TEPBUYHYIO TE€MOCTATHYECKYIO «3aIuiaT-
Ky» Ha MECTE€ IOBPEXIEHUS COCYIMCTOW CTEHKH,
YTO TIOMOTAeT NPEAOTBPATHUTh OOHMIIBHOE KPOBO-
TedeHnne. Kpome Toro, oHu 0CBOOOXKIAIOT OHOJIO-
THYECKH aKTHUBHBIE COCAMHEHHS] M 00ecreunBaioT
Heo0X0auMy0 (HoCHONUIUAHYIO TOBEPXHOCTD AJIA
aKTHBallMd U COOpPKH (aKTOPOB CBEPTHIBAHHUS U
nanpHelmero pocra tpomba. Hapymenue ¢yHK-
UU TPOMOOIIMTOB MOXET MPUBOJAHUTH KaK K KpO-
BOTEUEHHUSIM, TaK MU K COCYOUCTBIM TpomOo3aMm,
9TO, B YaCTHOCTH, MOXET IPOSABIATHCS HHCYJIbTa-
MH TOJIOBHOTO Mo3ra. Hapymenus tpomborurap-
HOT'O0 I'eMOCTa3a 4acTo HaOII0JAaloTCs MPU XPOHU-
YeCKUX MHUENoNpoiaudepaTUBHBIX HEOIUIa3HsX, KO-
ra TPOUCXOAUT HAKOIJIEHHE B KPOBH OHKOTpaHC-
(hOpPMUPOBAHHBIX KJIETOYHBIX 3JIEMEHTOB MHEIIOUI-
HOTO psijia C U3MECHEHHBIMU (YHKIHMOHAJIBHBIMH U
MOP(}OTOTHUECKUMH XapakTepucTukamu. OIHUM
u3 HanboJjee pacnpoCTPAHEHHBIX BAPUAHTOB TaKUX
HEOTIIJIa3ui SBISAETCS UCTUHHAS MOJUIUTEMHUS, IPU
KOTOpOW HaOIr0daeTcss MHTCHCHUBHAs mpoiaudepa-
s BCEX POCTKOB MHECIOHUAHOTO KPOBECTBOPCHUA.
N3BectHO, uTO B 95% cirydaeB nanHoe 3aboyieBanue
00yCIIOBIEHO COMAaTHYECKOW MyTalnWel B TEHe
sHyckuHa3bl-2 — JAKV617F, BwI3piBaromeil Hesa-
BHUCUMYIO OT TOPMOHAJIBHOT'O KOHTPOJIA MUCIOHUA-
Hyo npoiaudepanuio. [Ipenmnonaraercs, 4To cHUr-
HaJlbHbIE MEXaHH3MBl PErysiiuu MeTadoau3Ma H
(GYHKIUH KJIETOK KPOBU y MALMEHTOB NMPH OTIEINb-
HBIX 3a00JIEBaHHSAX MOTYT NPOSBIATH OOJBIIYIO
qyBCTBUTEIBHOCTh K PAJUOYaCTOTHOMY H3Iyde-
HUIO.

Lens manHOW pabOTBI — WCCIENOBaHHE BIUS-
HHUS PagdOYaCTOTHBIX BOJIH, W3JIy4aeMBIX CMapT-

¢oHOM, Ha arperauuio TPOMOOLHUTOB y 3I0POBBIX
JOHOPOB M Yy OTHAENBbHBIX TPYNI HALHEHTOB.

MATEPUAJIBI U METOJbI

B Hacrosmee uccnenoBanue BKIOYEHB! JAHHbBIE
o0cienoBaHHUs CeMHU 3IO0POBBIX AOOPOBOIBIEB (B
Bo3pacte oT 18 mo 57 mer, 4eThIpe KEHUIUHBI U
TpO€ MYXYHH), COCTABJISIONIMX TPYNIy KOHTPOJI,
ceMb MalMeHTOB ¢ noaTBepxaeHHon (JAKV617F+)-
WCTUHHON monurnuteMueid (TpH KCHIIUHBI U YeT-
BEpPO MYXYMH B Bo3pacTe oT 55 mo 74 ner), a
TakKe CeMb MAalUEHTOB C WIIEMHUYECKHM HHCYJb-
TOM (TPH JKEHIIMHBI U YETBEPO MYXYHUH B BO3pacTe
ot 25 mo 74 ner). IlanmeHTH ¢ WHCYJIbTaMH H
HCTUHHOM MOJUIUTEMHUEN MOJyYaIu CTAaHAAPTHYIO
TEepamnuio, BKJIOYas IpPHEM aLeTUJICATUIUIOBOM
KUCIOTHl B KayecTBE Je3arperaHra.

BeHo3Hylo kpoBb 3a0Wpanu yTpOM HATOMIAK
B JBa BakyTeiHepa c 3,2%-M LUTpaTOM HATpHUS.
Cnycrs 30 MuH mocie B3ATHS OAMH M3 BaKyTei-
HEPOB C LIEJILHOW KPOBbBIO MOJBEPraiud BO3AEHCT-
Buio m3nydenus cmapthonom (HUAWEI HONOR
4C, Kurait) B Teuenne 30 MHH B peXuMe MpHeMa
3BoHKa. CMapToH pacmoyiaraiu Ha PacCTOSHUH
1 cM oT BakyTellHepa ¢ KpPOBBIO, MOJHOCTHIO HC-
KJIIOUYAIoIIeM TepMHUYecKoe Bo3aelicTBue. Yepes ka-
KIblE 5 MUH MPOBOJMIM aKKypaTHOE IepeMelrn-
BaHWE KPOBHU IIyTeM NSATHKPATHOTO TEpEeBOpaUH-
BaHMA mpoOupku. Ilocme oOmydenus cmaptdoH
youpanu oT oOpa3siia meabHOW KPpOBH, BEIICPKUBAS
ero 10 Hadvalla u3MepeHuid He Oozee 30 MwuH.
Hpyroil BakyTeliHep C LEIbHONW KPOBBIO JAHHOTO
MalMeHTa He MOJABepTaju OOJNy4eHHIO, B TEUEHHE
60 MUH OH HAXOJWJICA Ha PacCTOSHUU Oojee 6 M
OT MCTOYHWKA OOJy4YeHHs B 3allMIIEHHOH OT Je-
MUMETPOBOTO JWala3oHa HW3JIyYeHUs 30HEe. DTOT
oOpasel; Takke IMepeMElIUBald KaXIble 5 MUH,
KaK U NEepBBII BakyTeiHep.

W3mepenue arperanuu TPOMOOIUTOB TPOBO-
nunu Ha arperomerpe (Moxens 700, Chrono-Log,
CIIA) meTomoM WMIIeHaHCa B IETbHOW KPOBHU C
WCIIONb30BaHUEM IIPOTPAMMHOTO obecriedeHus Ag-
grolink 8. MHmykmuio arperamuu OCYIIECTBIISIIN
anenosuaaudocharom (HITO «Penam», Poccus) B
KOHEUYHON KoHUeHTpauuu 5 MKkM. Ilpu wucnomus-
30BaHUKU HMIICAAHCHOTO MCTOJa U3MEPAIN OUHA-
MUKY CONMPOTHUBIIEHUsI o0Opa3na IeIbHOW KPOBH H
OLIEHUBAJIM MaKCUMaJIbHOE 3HAYEHUE — aMILTUTYIY
B OMax. AHamuTu4eckas Bapualus pPe3ylbTaTOB
HCIIONb3yEeMbIX TECTOB B Halleil nabopaTopuu He
npesbimiana 8%, BHYTPUMHAUBHAYaJlbHAs BapHa-
WS IOKa3aTeNnsl MPU MOBTOPHBIX TECTax y 3/0pO-
BBIX JOOPOBOJBIEB — He Ooiee 6% [14]

Cratuctudeckyro  0o0paboOTKy  pe3yiabTaToB
MPOBOJUIN METOJOM CBSI3aHHBIX BBEIOOPOK C HC-
MOJb30BAaHUEM HENApPaMETPHYECKOTO0 KpPHTEpHUS

BUO®U3UKA Tom 64 Brim. 1 2019
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[Ipumepsl arperorpamm: (a) — 10 u mocie o0JydeHHs] KPOBU 3J0POBOTO JAO0HODA, (0) — M0 M mocie o0Iy4eHHus KpOBH

namueHTa ¢ UCTUHHOM IOJIMIIMTEMHUEH.

Bunkokcona, pe3yabTaThl
npu 3HayeHun p < 0,05.

CUHUTAJIXM 3HAYUMBbIMU

PE3VIJIBTATBI M1 OBCYXJEHUE

[Ipumepsl MONYYEHHBIX arperaTorpamm 10 Hu
mociie oOnydeHHuss oOpasma KpOBH CMapTHOHOM
MpEACTABICHB Ha PHUCYHKE.

B pesynpTare mnpoBEOEHHOI'O0 HCCIENOBAHUSA
BBISIBJICHO, YTO 30-MHUHYTHOE M3IydeHue cMapTdo-
Ha, HaxXOIALIErocs psAaoM c npodamMu LEeTbHOU
KPOBH, y NATH M3 CEMH 3AOPOBBIX JOOPOBOJBLEB
He usMeHser AJ[@-MHAYLUPOBAHHYIO arperanuio

BUOD®U3UKA ToMm 64 Bemm. 1 2019

TPOMOONMTOB, a Y ABYX MOBBIIIAET AMIUIUTYIY Ha
5 OMm (trabnuma). B mpo6Gax KpoBHU MAIMEHTOB C
HUHCYJBTOM aMIUINTyda arperaiguu yBCINYUBacCTCA
(ot 3 no 5 Om) B Tpex U3 ceMHu ciydaeB. 3ape-
TUCTPUPOBAHHOE YBEIUYEHHE arperalluoOHHON akK-
THUBHOCTH TpOM6OHI/ITOB MMpEeBLIIIACT YPOBCHL aHa-
JUTHYECKON BapHallMM UCIOJIb3YEMOT0 METO/a,
oanako 3¢ dekT oOmyueHuss npod KPOBU JTOHOPOB
U MAaOUCHTOB C MIIEMHUYCECKUM HHCYJIHBTOM Xapak-
TEepHU3yeTcsl BHIPAXXCHHOW Bapualuedl W He MPHBO-
JUT K 3HAYMMBIM OTJIMYUSAM 3HAYCHHUU aMIUTHTYIbI
arperaiu MeXJIy STHMHU TpYHIaMH.
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Bausaue wm3nmydenus cmaptdoHa Ha mapamerpbl AJ[D-MHIynHpOBaHHOW arperamuy TPOMOOIMTOB B Ipobax

HCHLHOﬁ KpOBHU AOHOPOB W IMALIMCHTOB

ITapamerpbl arperauuu
Ne Bospacr ITox Heobmnyuernnas npoba O6nyuenue 30 mMuH
MaxA Slp Lag AUC MaxA Slp Lag AUC
310poBEIe TOOPOBOJIBITEI

1 20 xK 12 10 8 55 14 9 24 50
2 46 M 8 5 42 31 13 6 36 44
3 18 M 4 4 77 17 4 3 54 18
4 32 xK 7 5 36 32 6 5 36 26
5 26 K 7 7 33 33 7 6 52 27
6 57 M 4 4 77 17 4 3 54 18
7 41 K 7 5 40 28 12 7 31 41
Menunana 7 5 40 31 7 6 36 27
p-YpOBEHD 0,14 0,75 0,46 0,13

ITamueHTHl ¢ UCTUHHOW MHOJIUIATEMUEH

1 68 K 7 5 11 28 0 0 0 0

2 64 M 4 4 22 20 1 2 24 1

3 74 XK 4 4 26 18 0 0 0 0
4 60 M 5 4 35 22 2 3 44 11

5 55 XK 13 11 1 60 0 0 0 0
6 55 M 12 10 22 52 8 7 30 31

7 58 M 3 2 70 11 0 0 0 0

Menunana 5 4 22 22 0 0 0 0
p-YpOBEHb 0,02 0,02 0,02 0,13

[TanueHTsl ¢ UIIEMUYSCKUM HHCYIBTOM

1 25 M 4 4 32 15 9 8 28 40
2 42 M 13 14 8 63 11 11 12 52
3 64 M 4 4 38 13 4 4 35 17
4 74 K 4 2 1,1 14 8 4 58 24
5 48 M 12 11 18 57 10 10 18 47
6 43 K 8 12 16 11 8 12 18 16
7 61 K 5 5 22 23 8 9 23 39
Mennana 5 18 15 8 9 23 39
p-YpOBeHB 0,22 0,34 0,06 0,86

IMpumedanne. C yderoM YpOBHS aHAJIUTHYECKOH BapHallM HCIOJIB3YEMOTO METOJa WHIWBUAYaIbHO 3HAYUMBIM H3MEHEHHEM
aMIUTUTY/Abl arperanuu sBJsifOTCs caBurd Ha 2 Oma u Gonee. MaxA — MmMakcuMmaibHas amiuintyga arperamuu, Owm; Slp —
ckopocTh arperamuu, Om/MuH; Lag — nar-¢asa arperamuu (3amepxka), ¢; AUC — miomaap arperaliioHHoH kpuBoi, OM2/MHH.

Bmecte ¢ Tem crneayer mOQYEpPKHYTh, YTO BO
BCEX CEMH ciydasix B MpobOax MamueHTOB C MCTHH-
HOM TMOJMUUTEMHUEN Mol AeHCTBUEM H3IYy4YEHUS
cmapTdona HabmOIaN0Ch pe3Koe TOPMOKEHHE, a
B pane ciydaeB — mosiHoe oTcyrcrBue AJlD-uH-
TyIUpPOBAaHHOM arperanuu B UMIIeJaHCOMETpHUYe-
ckoMm tecre (p = 0,02).

Takum o6pa3om, oOpamraer Ha ceOs1 BHUMaHHE
TOT (GakT, YTO NMPU HCTHHHOW TOJHIIUTEMHH HM-
MefAaHCHAasT arperoMeTpHsi PErucTpHpPyeT pe3Kkoe

CHI)KCHUE aKTUBHOCTH TPOMOOIHMTOB B MpoOax
LIEJIbHOW KPOBU MOJ IEMCTBUEM HU3JYYEHHUS CMapT-
(¢oHa, B TO BpeMs KaK IS 30POBBIX JTOOPOBOIB-
1IeB W MAIUEHTOB C MHCYJIbTOM XapaKTEepHO ITUOO0
IIPpOTHUBOIIOJIOXKHOC, IIOBBIIIIAKOIICE AKTHUBHOCTbH
TpoMOOIIUTOB, nelicTBue cMapTdoHa, THOO OTCYT-
CTBHE €ro BIIHSHUA.

[TepBuuHBIC MEXaHU3MBbI OMOJOTHYECKOTO JICH-
CTBHUS HH3KOHMHTCHCUBHOT'O MHKPOBOJHOBOIO H3-
JydeHHUs] HESACHBI, HO, IMO-BUIUMOMY, CBSI3aHBI C

BUO®U3UKA Tom 64 Brim. 1 2019
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KJIETOYHBIMH MeMOpanamu [15-18]. Bropuunslii
MEXaHU3M OOHapyKEHHBIX B HACTOAIIEM HCCIEN0-
BaHWM SBJIECHUN MOXET OBITH CBA3aH C Pa3BUTHEM
OKHUCIHUTEIBHOTO CTpecca W MOCIEAYIONUM H3Me-
HeHreM (QYHKIHMOHUpOBaHUS TpomOomuToB. Kak
MOKa3ajld HeZaBHHUE HWCCIENOBAaHMUS, JUIS psAa TH-
MOB KJIETOK nepudepudeckoil KpoBU HU3KOUHTEH-
CHUBHOE (HETEIJI0BOE) MHKPOBOJHOBOE M3IyUeHHE
MOJXET MHAYUMPOBAaTh OKHUCIUTENbHBIM CTpecc.
Tax, mpu AByX4acoBOM OOJIy4eHHH OOpas3LoB Iie-
pudepruyeckoil KPOBH UYEIOBEKA CUMYIATOPOM MO-
ounpHOTO Tenedona (wacrora 900 MI'm) obOHapy-
KEHO, YTO NaHHOE O0JydYeHHE CTHUMYIHPYET IMpO-
M3BOJICTBO aKTHBHBIX (OPM KHCIOPOJa B MOHO-
nuTax [19]. Ao HEKOTOPBIX TUIIOB KJIETOK IEpPHU-
(epruyecKkoil KpOBU UYEITOBEKA 3Ta WHAYKIIUSA OKHC-
JUTENBHOTO CTpPecca COMPOBOXKAAETCS yCHUIIEHHEM
ux Merabonuyeckodl W (QyHKIMOHAIBHON aKTHB-
HOCTH, YTO COOTBETCTBYET HaOII0JaeMOMy B Ha-
CTOAIEM MCCIEJOBAHUN MOBBIIIEHUIO aMIUIUTYIbI
arperaiiii B mpo0ax OTAENBHBIX 310POBBIX 100-
pPOBOJIBLIEB M MAaLMEHTOB ¢ MHCYAbTOM. C Opyroi
CTOPOHBI, U3BECTHO, YTO MPU HUCTUHHOW MOJULHU-
TEeMHUHU UMEIOT MECTO HapyIIeHUs peryisunu QpyHK-
nuu TpoMOonHTOB [20] 1 IPH MHEIOUIHBIX OIY-
XOJISIX HaOJI0AaI0TCd M3MEHEeHHUS (DU3NKO-XUMHUYe-
CKHX cBOICTB MemOpansl TpomOomuTtoB [21]. Ilo-
TOMY pe3Koe MaJeHue arperanuu B mpodax ma-
IIMEHTOB C UCTUHOW IOJUIUTEMUENR MOKHO OOB-
SICHUTh T€M, YTO OKHCIHUTENbHBIN cTpecc, HHAYLH-
pyeMblli M3IydeHHeM MOOWJIBHOTO TenedoHa, s
TPOMOOUHUTOB — KIETOK C HapymeHHbIMH (yHK-
LHOHAJIBbHBIMU TNPOIECCAMU — MOXET NMPHUBECTH K
eme Oojee CHUIBHOMY WX HapylleHWIo. BrnusHue
PaaovYacTOTHOTO HM3Iy4eHHS Ha (YHKIHIO TPOM-
OOIMTOB MOJXET OBITH CBSI3AHO TAK)XE C H3MEHE-
HHEeM (QYHKIHMOHUPOBAHUS MEMOpPaHOCBA3aHHBIX
pELEenTOPHBIX OENKOB, OMOCPEAYIOIINX BIUSIHHE
UHAYKTOpOB arperanuu [20]. BroisBneHHOE H3Me-
Henue wuHAynupyemoro AJ|d-peunentopamu cur-
HaJIBHOTO MYTH PErylsluu arperauuu TpomMOoLHu-
TOB NpPU HCTUHHON MOJNULUTEMHUU [22] Tak¥ke co-
rjacyercd ¢ HAllMMU pe3yJbTaTaMu IOJaBICHUS
PaANovYacTOTHBIM H3IIydeHueM cMapT@oHa MMEHHO
AJl®-uHIyuupoBaHHOW arperaiuu.

BeposiTHO, n30BITOYHAsT aKTUBHOCTh SHYCKHU-
Ha3pl-2 B TPOMOOIMUTAX IMOHUKAET UYYBCTBUTENIb-
HOCTbh CHTHaJIBHBIX KaCKaJOB arperauuu, 00ycios-
JEHHBIX aKTuUBalued TpomOouutapHbix AJlD-pe-
uenTopoB. JlanpHelue uccienoBaHus OynyT Ha-
IpaBJICHbl Ha HPOBEPKY JAHHOW THIIOTE3HI.

BBIBOJIbI

PanuouacroTHOE M3NIyYeHHE cMapTQoHa CyIie-
cTBeHHO BiuseT Ha AJI®-uHAYIIMPOBAHHYIO arpe-
rauio TPOMOOIMTOB, U30UPATEILHO TMOBBIIIAS €€
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Yy OTAENBHBIX 3J0POBBIX JIOJEH U y MAIlUEHTOB C
WIIEMAYeCKIMHU HHCYIbTaMU. BriepBeie 00HApYKEH
dbeHomeHn peskoro momaBieHuA AJ[D-nrgynHpo-
BaHHOMW arperamuu B mpo0Oax KpOBHW MAIMEHTOB C
HCTUHHON moJumureMuer. MexaHu3Mbl JTaHHOTO
SIBIICHUSI HE SICHBI W TPeOyIOT JaimbHEHIero wu3y-
yeHus. Bmecte ¢ TeMm, HCXOOd W3 MOJYYEHHBIX
JIaHHBIX, BEChbMa aKTyaJdbHBIM SBISETCS BOIPOC
omnpeeNeHus HopM 0e30MaCHOCTH KCIOJIb30BaHUS
YCTPOWCTB MOOWIBHOW CBSI3M HE TOJBKO IS 370-
POBBIX JIUI, HO M JJs HNAIlMEHTOB C Pa3JUYHBIMU
XpOHUYECKUMH 3a0osieBaHUAMHA. [[pyrumM BaKHBIM
aCIIEKTOM OOHapyXEeHHOTO (DeHOMEHA SBIISETCS He-
00XOMMOCTh OTpPaHWUYEHHUS WCHOIB30BaHUS MO-
OMIBHBIX TeNe(OHOB COTPYAHHMKAMHU JabopaTopwuil
NpU  BBHITIOJIHEHUH TECTOB, OICHUBAIOMUX (DYHK-
NHOHAIBHBIE XapaKTEPUCTUKU TPOMOOIIMTOB.

ABTOPBI BBIPAXXAIOT MPU3HATENBHOCTH 3aB. OT-
nenenueM rematosiorun KI'bY3 «KpaeBas kinuHu-
geckas 0onpHUIA» B.M. MoCKoOBy, TI1aBHOMY BHE-
MITaTHOMY CHENHUANTNCTy MHUHUCTEPCTBA 3ApaBO-
oxpanenus KpacHosipckoro kpasi E.B. Bacunbey,
Bpauy-remaroiory M.A. Muxanésy, n.m.H. [.B. I'pu-
na u corpyaHukam «MBY3 I'K GonbHHIBI CKO-
poit menunuackoit momomu um. H.C. Kapmosu-
4yay». JloMoJHUTENbHYIO TPU3HATEIBHOCTh BBIpaka-
eM n-py ¢us.-mat. Hayk, npod. M.A. [lanTeneeBy
3a 3aMEUaHUs U LIEHHbIE COBETHI.

PaGora BeImonHeHa mpu (UHAHCOBON MOA-
nepxxke OromkerHeiMu nporpammamu HUP KHIJ
CO PAH u C®VY, a Takxe (GoHIa HWHHOBAIUH
npodeccuoHanbHONW OOIECTBEHHON OpraHU3aluu
«MepaJla6/luaraocTy.
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The Phenomenon of the Effect of Mobile Phone Radiation
on in vitro Platelet Aggregation in Patients
with Polycythemia Vera and Ischemic Stroke

I.A. Olkhovskiy* **, M.A. Stolyar** *** D.V. Lagutinskaya**¥,
V.E. Zakhvataev* *** and \R.G. Khlebopros‘* ok

*Federal Research Center “Krasnoyarsk Scientific Center of the Siberian Branch of the Russian A cademy of Sciences”,
Akademgorodok 50, Krasnoyarsk, 660036 Russia

**Krasnoyarsk branch of National M edical R esearch Center of Hematology of the Ministry of Health
of the Russian Federation, Akademgorodok 50/45, Krasnoyarsk, 660036 Russia

***Siberian Federal University, Svobodny prosp. 79, Krasnoyarsk, 660041 Russia

This paper presents the results of studies on the influence of exposure to smartphone radiation
on in vitro platelet aggregation. It has been shown that a 30-min exposure of blood samples to
smartphone radiofrequency waves increased ADP-induced platelet aggregation in some healthy
volunteers and in patients with stroke, whereas platelet aggregation in JAKV617F positive patients
with polycythemia vera was significantly suppressed and completely inhibited eventually. The
mechanisms of this phenomenon might be associated with cell oxidative stress and features of
JAK 2-signal transduction pathway in onco-transformed blood cells. The results of our study suggest
that it is very important to set safety standards contributing to the safe use of mobile devices for
patients with various diseases.

Keywords: smartphone, radiofrequency irradiation, platelet aggregation, ischemic stroke, polycythemia
vera
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