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3a Ooaee ueM TPEXACTHHUII EPHOA MTAHAEMUH KOPOHABUPYCHON HHPEKIINU UCCAEAOBATEASM YAAAOCH BBISIBHTDH B3AHMOCBSI3U
MEKAY CePACYHO-COCYAUCTBIMU 3a00ACBAHISIMI ¥ TSDKECTDIO TeUeHHsI KOPOHABHPYCHOM HHQEKIMH, 0COOEHHO Y AHI], IIepe-
6oaesmux COVID-19, B ycaoBusx cranuonapa. OAHEM M3 OCAOXKHEHHI, Y Iepe0OoAeBIINX KOPOHABUPYCHON HH(EKIHel,
SBASETCS IOBBIIEHHE aPTEPUAABHOTO AABACHHS, YTO MOXET IIPUBOAUTD K GOPMHUPOBAHHIO apTepUAAbHOM runepTeHsu. K3-
BECTHO, YTO ApTePHAAbHASI TUIIEPTEH3NS 3aHUMAET AUAUPYIOIee IIOAOXKEHHE CPEAH PAGOTHIKOB TPAHCIIOPTHOM Cepl, B TOM
YHCAe Y MAIIMHUCTOB JAEKTPOIOE3A0B, B Hamell cTpane. Ha cepaedHO-COCYAUCTYIO CHCTeMY MAIIMHKHCTOB OKA3bIBAIOT BO3-
AefiCTBHe MPOU3BOACTBeHHble (IIyM, BUOPALUs, ICHX03MOLMOHAABHBIA CTPECC U T. A.) H 324aCTYIO HEPOM3BOACTBEHHbIE
(xypeHue, nosblmeHHas Macca Teaa) ¢axTopsl prcka. COBOKYIHOCTb yKa3aHHBIX PaKTOPOB: KOPOHABHPYCHAs HHPEKIHS,
IPOU3BOACTBEHHbIE H HELIPOU3BOACTBEHHbIE PAKTOPI PUCKA CIIOCOOHDBI YCKOPUTD PA3BHTUE CEPAEIHO-COCYAUCTHIX 3a60Ae-
BaHHUH Y MAIIHHUCTOB 3AEKTPOIIOE3AO0B.
LTeAb HCCACAOBAHES — OLIEHHUTb PE3YABTATI AYIIACKCHOTO CKAHUPOBAHIS OpaxuoriepaAbHBIX apTEPHil Y MAIIMHICTOB 9AeKTPO-
II0€3A0B, [IepeOOAEBIINX PA3HBIME GOPMAMH HOBOI KOPOHABUPYCHOM HHQEKIUHU.
HccaepoBaHue IPOBEAEHO B aMOYAQTOPHBIX YCAOBHSIX CpeAr 12 MAIIMHUCTOB MYXXCKOTO IOAA B Bo3pacre 43,4+5,0 roaa, pa-
6oraromux B Ifenrpassom Pepepasstom okpyre, mepedoaesmux COVID-19 B I u II kBapTase 2021 ropa, mpoAOAXKAOIIHX
TPYAOBYIO A€STEABHOCTD B HACTOSIIee BPeMsi B AOAKHOCTH «MAIIMHKCT 9AeKTPOIIoe3aa». KlccaeayeMble OBIA paspeAeHBI Ha
2 rpynmsl: 1-10 cOCTaBUAM PabOTHHKY, lepeHécire AErkyio popmy COVID-19, 2-10 rpyminy cOCTaBUAKM PAGOTHHKH, TlepeHéc-
mve TspéAyIo popmy COVID-19. PaboTHHKAM IPOBEAEHO AYIIAGKCHOE CKAHMPOBAHHe OpaxuoLjeaAbHbIX APTEPHIL C [IBETHBIM
AOIIIAEPOBCKIM KapTUPOBAHIEM, & TAKKe OBIAU H3ydeHbl aMOYAQTOPHbIE KapThl PAOOTHHIKOB, aHAAUSHPOBAAICH AAHHBIE apTe-
puaAbHOTO AaBAeHHS. FIcCAAOBAHIS IIPOBOAMAKUCE B Tleprop 2022-2023 rr. PaOOTHHKY, MPUHMMABIINE YIACTHE B HCCACAO-
BaHUAX, IMeAH $paKTOPBI PHCKA — KypeHHe, IIOBbIIIEHHAS MACCa TeAd U MOBBIIEHHbIE II0Ka3aTeAN apTePUAABHOTO AABACHHIA.
Y pa6orruxos 2-it rpymmst (Tskéaas dopma), B OTAMMHE OT NOKa3areeil 1-if rpymmsr (aérkas Gopma), BbABAEHDI GoAee Bbl-
COKHe MIOKA3aTeAU apTePHAABHOIO AABACHNSI, [IPU ITOM y 06erx rpyIn chopMUpOBaHa «I cTeleHb apTepPHAAbHOM THIIEPTeH-
3un>. IIpy yABTPa3ByKOBOM HCCACAOBAHHH OPaxroniepaAbHBIX APTEPHIl Y PAGOTHHKOB 2-if TPYIIIIbL, B OTAMUIE OT PAGOTHUKOB
1-it rpymmbl AOIIMPOBAHBI HAYAAbHbIE IPU3HAKU PEMOAEAHPOBAHIS COCYAOB HAa 9KCTPAKPAHUAABHOM YpOBHe BHAe AUPDY3-
HOT'O TIOBBIIIEHNsT 9XOTeHHOCTH KOMIIAEKCA MHTHMA-MEANA U YTOAIEHHs ero A0 1 MM B 06meft COHHO# apTepun, Aedpopma-
IUH OOIIMX M BHYTPEHHNX COHHBIX APTEPHI, B BUAE BOAHOOOPasHbIx C-S-00pasHBIX M3BHTOCTEH, HAYAADHON SKTA3HH OOIIHX
COHHBIX apPTepPHil, CHIKEHIe ANHEHHbIX I0Ka3aTeAelt CKOPOCTH KPOBOTOKA, MOBBINIEHHE HHACKCA PE3UCTEHTHOCTH. A TakoKe
Y PabOTHHKOB, ITepebOAEBIINX TSHKEAOH OPMOIT KOPOHABUPYCHOM MH(EKIHH, IIPH BU3YAAU3ALMH I03BOHOYHDIX APTEPHI,
MPOCAEKUBAETCS HEMPSIMOAUHENHBIN XOA B MESKKOCTHOM KaHaAe, 4eT0 He HAOAI0AQeTCS Y pabOTHHKOB, lepeOOAeBIIX ASTKON
popmoit COVID-19. HccaepoBarue cpepHeit MO3rOBOJ apTepHH Ha MHTPAKPAHHAABHOM YPOBHE ¥ pabOTHHUKOB 1-i TpyIsl,
yKa3bIBaeT Ha OTCYTCTBHE eMOAMHAMUYECKHX H3MEHEeHHUH, a y pabOTHUKOB 2-i IPYIIIbl OTMEUEHO CHIDKEHHEe CKOPOCTHBIX
TIOKa3aTeAel U yBeANYeHHe HHAEKCA Pe3UCTeHTHOCTH.
Y MammHUCTOB, epe6oAeBIIMX KaK TSDKEAOH, Tak 1 AETKoi popmoit COVID-19, ycraHoBAeHa «apTepHaAbHAS THIIEPTEH3Us
I cremenu>, 4TO HOTPEOOBAAO HA3HAYEHHUS AHTUTUIIEPTEH3HMBHOMN Teparui. Y pabOTHHKOB, epeOOoAeBIINX TSUKEAOH pop-
moit COVID-19, mokasaTeAn apTepHaAbHOTO AABACHIS BBIIIIE, YTO IPHBEAO K PEMOACAHPOBAHMIO GpaxiorjeaAbHBIX apTepHit
B BUAE YTOAIEHHsI KOMIIAEKCA HHTHMAa-MeAHa OOLefl COHHOM apTepuH, He3HAYUTEABHOM 9KTA3UU U Pa3BUTUIO AedopMarimit
COHHBIX APTepHl, OBbIIEHHOMY COIPOTHBAEHHIO TOKY KPOBH, 4eT0O HET y PabOTHHKOB, IepebOAeBIINX AETKOH GpOpMOIL.
PaboTHyKH, HMeromue cOPMUPOBABIINECS] OCAOXKHEHHS B IIOCTKOBUAHOM IIEPHOAE, HYXKAAIOTCS B €KETOAHOM AYTIAEKCHOM
CKaHMPOBAHUH C LIBETHBIM AOIIIAEPOBCKIM KapTHPOBAHUEM OpaxuorneaAbHBIX apTepHIl, YTO IOMOXET B BbIIBACHUU Hapy-
ITeHH# Ha 9KCTPa- ¥ HHTPAKPAaHUAABHOM YPOBHE.
OrpannyeHns HCcAeAOBaHHA. VIMeoTCst KoAndeCTBEHHbIE OrPAHIYeHNs], 00yCAOBACHHBIE 4iCAOM Iepebosesmux COVID-19.
Irtuka. MccaepoBanne vo6peHo AOKaAbHBIM 3THYecKuM KomuteroM PI'BHY «HUM MT> (HPOTOKOA Ne 1 ot 16 dpespans
2022 1.).
Karouesbre caoBa: mawmunucot asexmponoesdos; COVID-19; bpaxuoyedarvivie apmepu; apmepuarbHas eunepmensus; oy-
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Sofiya K. Gerasimidi, Dmitrij V. Glukhov
Remodeling of the brachiocephalic arteries on the background of arterial hypertension

in electric train drivers who have been ill with COVID-19
Izmerov Research Institute of Occupational Health, 31, Budyonnogo Ave, Moscow, 105275

Over the more than three-year period of the coronavirus pandemic, researchers have identified the relationship between
cardiovascular diseases and the severity of coronavirus infection, especially in people who have had COVID-19 in a hospital
setting. One of the complications of patients with coronavirus infection is an increase in blood pressure, which can lead to the
formation of hypertension. It is known that arterial hypertension occupies a leading position among workers in the transport
sector, including electric train drivers, in our country. The cardiovascular system of machinists is influenced by industrial
risk factors (noise, vibration, psycho-emotional stress, etc.) and often non-industrial: smoking, increased body weight. The
combination of these factors: coronavirus infection, industrial and non-industrial risk factors can accelerate the development
of cardiovascular diseases in electric train drivers.
The study aims are the results of duplex scanning of brachiocephalic arteries in electric train drivers who have been ill with
various forms of new coronavirus infection.
The authors have conducted the study on an outpatient basis among 12 male machinists aged 43.4%5.0 years working in the
Central Federal District, who who have been ill with COVID-19 in the first and second quarters of 2021, and are currently
continuing their work as an "electric train driver". The subjects were divided into 2 groups: the 1¥group consisted of workers
who had suffered a mild form of COVID-19, the 2™ group consisted of workers who had suffered a severe form of COVID-19.
Scientists conducted duplex scanning of brachiocephalic arteries with color Doppler mapping for workers, and they also
studied outpatient charts of workers, analyzed blood pressure data. The research was conducted in the period 2022-2023.
The employees involved in the studies had risk factors such as smoking, increased body weight and high blood pressure.
Scientists have revealed higher blood pressure indicators in workers of the 2™ group (severe form), in contrast to the
indicators of the 1* group (mild form), while both groups had "grade I arterial hypertension”. Ultrasound examination of the
brachiocephalic arteries in group 2 workers, unlike group 1 workers, revealed the initial signs of vascular remodeling at the
extracranial level in the form of a diffuse increase in the echogenicity of the intima-media complex and its thickening to 1 mm
in the common carotid artery, deformations of the common and internal carotid arteries, in the form of wavy C-S-shaped
tortuosity, initial ectasia of the common carotid arteries, a decrease in linear indicators of blood flow velocity, an increase in
the resistance index. And also in workers who have had a severe form of coronavirus infection, when visualizing the vertebral
arteries, an indirect linear course in the interosseous canal is traced, which is not observed in workers who have had a mild
form of COVID-19. A study of the middle cerebral artery at the intracranial level in group 1 workers indicates the absence of
hemodynamic changes, and in group 2 workers there was a decrease in speed indicators and an increase in the resistance index.
In the machinists who suffered both severe and mild forms of COVID-19, scientists established "grade I arterial hypertension”,
which required the appointment of antihypertensive therapy. In workers who have undergone severe COVID-19, blood
pressure indicators are higher, which led to remodeling of the brachiocephalic arteries in the form of thickening of the
intima-media complex of the common carotid artery, minor ectasia and the development of deformities of the carotid
arteries, increased resistance to blood flow, which is not present in workers who have undergone a mild form. Workers who
have developed complications in the post-COVID period need annual duplex scanning with color Doppler mapping of the
brachiocephalic arteries, which will help identify abnormalities at the extra- and intracranial level.
Limitations. There are quantitative limitations due to the number of COVID-19 patients.
Ethics. The study was approved by the local Ethics Committee of the Izmerov Research Institute of Occupational Health
(Protocol No.1 dated February 16, 2022).
Keywords: electric train drivers; COVID-19; brachiocephalic arteries; arterial hypertension; duplex scanning
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Beeaenne. 3a 60aee YeM TPEXACTHUIL [IEPHOA TIAHAEMAN
HOBOH KOPOHABHPYCHOM MHQEKIHH HCCAEAOBATEASIM YAA-
AOCb BBISBHTD [IATOAOTMYECKUE B3AUMOCBSI3H MEKAY CEPACY-
Ho-cocypuctbivu 3a6oaesanusamu (CC3) u TsxecTbio Tede-
HHSL KOpOHaBHpycHoi nudexuu [1, 2]. VissectHo, 4T0 Ham-
6oaee gacTsiM comyreryromum CC3 cpean nepe6oaeBmux
COVID-19-undexiyei, spaseTcs apTepHasbHas THIEPTeH-
sus (AT) [3], pacnpocTpanHéHHOCTD KOTOPOI, IO AAHHBIM
Pa3HBIX HCCAeAOBaHMIL, Bapbupyer oT 9 A0 35% [4, S]. B cBoro
ouepeab AT Beaymuit paxrop pucka (OP) Hapymenus mosro-
BOTO KPOBOOGpAIeHNs PasAMdHOTO XapakTepa [6], a Takxke
npudrHa GOPMUPOBAHKS XPOHUIECKOI IPOrpecCHpyIomeit
HEAOCTAaTOYHOCTH MO3rOBOTO KpoBoobpamenus [7].

814

B Poccuiickoit Pepepanuu pacnpocrpanenue Al' cpean
MY>KCKOTO HACeAeHHMS B BO3pacTe A0 65 aer pocTturaer 47%
[8, 9], ona xe aupupyer cpean CC3 y paboTHHKOB TpaHc-
HOpPTHOM cpepnl [105). Ilo paHHBIM psipa aBTOPOB YacToTa Al
CpeAl PaOOTHHKOB AOKOMOTUBHBIX OpuUras AOXoAUT A0 60%
[11]. Takxe M3BECTHO, 9TO B IIOCACAHHE FOABI HAGAIOAAETCS
TEHAEHIIUS K «OMOAOXeHUI0» Al' cpeAM MAaIIMHICTOB MOAO-
aoro Bospacra [ 12, 13]. Y mamunucros aaexrponoespos CC3
SIBASIFOTCS 3HAYUMO IIPOOAEMOI, B CBSI3U C HEMAABIM KOAHYe-
crBom OP, Takux Kak: pOM3BOACTBeHHbIe (ITyM, BUOpanus),
(aKTOPBI, CBA3aHHBIE C 0COOEHHOCTSIMU OPTaHU3ALNH [IPO-
M3BOACTBEHHOTO npornecca (MOHOTOHHOCTD, TOBBIIIEHHbII
CTpecc, HapylleHHe PeXHMa TPYAA H OTABIXA H T. A.), TIOBe-
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perveckue (MOBbIMEHHAS Macca TeA, Kypenwue) [ 14-19]. Oa-
HHM U3 HanboAee PaHHUX IIPOSBACHUI THIIEPTOHNYECKOI aH-
THOIIATHH SBASIOTCA Ae(pOPMALIHHU COCYAOB, AOKAAM30BaHHbIE
B Pa3sHBIX OTAeAaX 6paxuonedabubix aprepuit (BLTA) [20].
IepenecéHHass KOpOHABUPYCHAS HH(EKITHS, IIPOUBOACTBEH-
Hble ¥ Henpou3BoAcTBeHHbIe OP cpear MamMHICTOB, Ha $o-
He TIOBBIMIEHHOTO A A MOTYT IIPHUBECTH K 60A€E YCKOPEHHOMY
CHIDKEHHIO 9AACTHYHOCTH CTEHOK M PACIIMPEHHUIO IPOCBETa
COCYAOB, a TakoKe K YAAMHEHHIO U PA3BUTHIO H3BUTOCTH Ma-
ructpasbHbix BITA.

O6BeKTHBHBIM, AOCTYIHBIM, 9ppeKTUBHBIM 1 He3omac-
HBIM MeTOAOM HccaepoBaHHS DBIIA sBAsieTcst aymaekcHoe
CKaHUPOBAHHE C IIBETHBIM AOIIIAEPOBCKHM KAPTHPOBAHUEM
(UAK) [21,22].

IleAb HCCACAOBAHHS — OLIEHHUTD PE3YABTATHI AYIIAEKCHO-
O CKAaHMPOBAHMS OpaxuoIiepaAbHBIX APTEPHI ¥ MAIIHHUCTOB
3AEKTPOIOE3A0B, IepeOOAEBIINX Pa3HBIMU GpOPMAMU HOBOM
KOPOHABUPYCHOM MHQEKIHH.

Martepuaas 1 MeToAbL VccaepOBaHKE IPOBEACHO B aM-
OYAATOPHBIX YCAOBUSIX CpeAl 12 MAIIMHKCTOB MYXCKOTO IT0AQ
B BospacTe 43,445,0 ropa, paboratomux B Ilenrpassrom Pe-
AepaabHOM OKpyTe, epeboaesmrx COVID-19 B I u II kBap-
Tase 2021 r., IPOAOAXKAIOIMX TPYAOBYIO ACSTEABHOCTD B Ha-
crosiiiee BpeMs B AOAKHOCTH «MAIIMHUCT JAeKTPOIIOe3AA> .
COVID-19 651A TOATBEPKAEH METOAOM IIOAUMEPHO¥ LIeITHOM
peaxiuy. B rccaepoBaHme BKAIOUEHBI paOOTHHUKI, HMEIOIIIe
CTaX pabOThI B AOAKHOCTH «MAIIMHUCT IAEKTPOIOe3pa» 60-
aee 10 aer; umeromue B aHaMHe3e QP: KypeHue, noBbIIeH-
Has MAcCa TeAa, a TakKe ITOKA3aTeAM IIOBbIIeHHoro AA, 6e3
HOpaXXeHHs OpraHOB-MuIIeHel. Fccaepyemble paspeAeHBI Ha
2 rpynmsl, B 3aBUCUMOCTH OT GOpPMBI HOBOX KOPOHaBUPYC-
HOM MH}EeKIMu:

« 1-1 (n=6): paborHuku, nepenécuue AETKy0 Gopmy
COVID-19 (temmeparypa Teaa mMenee 38°C, Kameab,
caaboctn, 6oau B ropae), B Bospacte 39,6+2,4 roaa,
C MHAEKCOM Macchl Teaa — 33,214,4 kr/m* (oxupe-
HUe), P CPEAHHX TOKa3aTeAsx pocta 179,315,8 cu,
Beca — 107,5+21,4 xr;

« 2-1 (n=6): paboTHNKY, MepeHECIIHe TDKEAYIO GOpMY
COVID-19 (Sp0,<93%, namenenns B aérxux npu KT
(pentrenorpadum), TMIMYHbIE AASL BADYCHOTO TIOPA-
XKEHHs), B Bo3pacre 47,2+4,0 ropa, ¢ MHAEKCOM Mac-
Bl Teaa — 25,7+2,7 xr/m? (M36bITOYHAS Macca TeAd),
IIPU CPeAHHX IOKa3aTeAsix pocTa 177,5+5,8 cM, Beca
— 80,2+8,0 kr.

KpuTepusMul HCKAIOUEHHS B ICCAEAOBAHHE CTAAH: PaboT-
HUKH, 3aHIMAIOIIIe AOAKHOCTD «IIOMOIJHIKU MAIIMHHICTA> ;
PabOTHHKY, 3aHUMAIOIINECS CIOPTOM IPOPECCHOHAABHO; pa-
OOTHUKY, UMEIOIIYe B aHAMHe3e: 3a00AeBaHI SHAOKPUHHOM
cucremsl (caxapHblit AabeT), HaAMdHe OpPraHUYeCKOl MaTo-
Aoruu ceppla (KapAMOMHONATHH, MHOKAPAUTHI, HIIeMUYe-
cKast 6oAe3Hb CEPALR, KAAIIAHHbIE TIOPOKH CEPALRR), 3a6oae-
BaHMS COCYAMCTOM CUCTeMBI (OCTpble HapyIIeH s MO3TOBOTO
KpoBoo6pamenus), 3a60AeBaHMsA GPOHXOAETOYHOM CHCTEMBI
(6poHxuaAbHas acTMa, XpoHUYecKas 06CTPYKTUBHAS 60AC3HD
AGTKHX).

KasxpoMy pabOTHHKY POBOAMACS PSIA HCCAEAOBAHHUI B
nepuop 2022-2023 rr., BKAIOYAOmU B cebs cbop xKaro6
U aHaMHe3a, u3MepeHue A, yAbTpa3ByKOBbIe HCCACAOBAHHS
BITA Ha aKcTpakpaHHAAbHOM M MHTPAKPAaHMAABHOM YPOB-
HiX. FlccAeAOBaHHS IPOBOAMANCH OAHMM BPadoOM YABTPa3By-
KOBOI AMarHOCTHKH, Pa3 B 4 Mecsria oo MoMeHTa I kBapTaa
2023 ropa. Mamepenne AA mpoBoAMAOCD 3a ITOAYACA AO AY-
IIAEKCHOTO MCCAGAOBAHHS OpaxyoiiepaAbHBIX ApTEPHIL.

For the practical medicine

Aaunple cucroamdeckoro (AAC) M AHACTOAHYECKOTO
(AAA) AA, ro (2018-2022 rr.) 3a60AeBaHHS KOPOHABHPYC-
HOU HH(EKIIHel, B3SIThl U3 aMOYAQTOPHBIX KapT PabOTHUKOB.
Beanunna A A orjeHrBasack coraacHo kaaccudukanuu Al yr-
BepxkASHHOI Kapauoaoruaeckum obmecrsom [9]. Mamepe-
Hre A/ IPOBOAMAOCH B IIOAOXKEHHMH paGOTHI/IKOB CHA, omep-
IIKCh CIIMHOM Ha CIIMHKY CTYAQ, HOTU Ha YPOBHE IIA€Y, Ha Ae-
BOH pyKke, o MeToAy KopoTKoBa, ¢ HCIIOAB3yeMO TeXHUKOM
— Mexanuyeckuit Tonomerp — Little Doctor (LD-71), cte-
tockon Littmann Lightweight II SE.

HccaepoBaHme COCYAOB IIEH K TOAOBHOTO MO3Ta IIPOBOAH-
AVICh C ICTIOAB3YeMOH TeXHHUKOH: aIllapaThl AAS YABTPa3ByKO-
BoUt ArarHocTuku «Logiq P6> uan «Philips ClearVue 500>,
B B-pexxuMe, pexxMax HMIIyAbCHO-BOAHOBOIO AOIIIA€PA
(PW), BAK. MccaeaoBaH S IPOBOAMAMCH C UCTIOAB3OBAHHEM
Anneitabix (0T 4 A0 12 MIT1) 1 ceKTOpHBIX $pasrpoBaHHbIX (0T
1 po 8 MI1) AaT4HKOB. CrpykTypHO-$yHKIIHOHAABHbIE TTO-
KazaTeAr OpaxuoLjepaAbHbIX APTEPHIT OLIEHUBAAKCH COTAACHO
Auteparypubim AannbM | Kyankos B.IT, 2015, Ymapos T.M.,
2021]. Busyaausaruy i oLjeHKe OBIAM AOCTYIIHBI CAEAYIOIIIE
cocyapt: obmue connbre aprepun (OCA), BHyTpeHHHe COH-
ubie aprepun (BCA), nossonounnie aprepuu (I1A), cpeanue
mosrossie aprepun (CMA).

OKCTpaKpaHHAAbHBIE APTEPUU HCCAEAOBAAKCD C IIOMOIIBIO
AVHEITHOTO AQTYHKA, B IIOAOXKEHNH PabOTHHKA Ha CIIIHE, C 3a-
TIPOKMHYTO# TOAOBOM 6e3 HCIIOAB30BaHHS BaAUKa (T. K. 3TO
MOTAO HCKa3UTh IOKa3aTeAn reMoAnMHamuku |[Kyankos,
2015]), co caerka noBEpHYTOM TOAOBOI1 B KOHTPAATEPAABHYIO
cropony. MccaepoBaHHE HAYMHAAOCH C IPABOH CTOPOHBI IeH
¢ npokcumaAbHOro oTAeAa OCA, 3aTeM IIPOBOAMAACH OTieH-
Ka TOAITUHBI KOMIIA€KCA HHTHMAa-MeAra (KI/IM) 1o 3aAHen
creHke, 32 1 cM po 6udypxanuu OCA. Aasee, AuCTarbHee
K YTAY HIDKHeH 4eAIocTH, uccaepoBarach BCA, aarepasbHee
Ha Ilee — IMO3BOHOYHASA apPTepHsA, AO BXOAA B KOCTHBIN Ka-
HaA M B M&XKOCTHOM KaHaAe. B yka3aHHBIX apTepHsixX IpoBoO-
AMIAMIC U3MepEHHS: AMaMeTp cocypa (MM), THKOBast CHCTO-
AMYecKas cKopocTb kpoBoToka (Vps, cM/c), MakcuMaAbHas
KOHeyHas Anacroamdeckas ckopocts (Ved, cm/c), nupexc pe-
sucrenrroctu (RI), HaAmdme uAm oTCyTCTBHE AedopMaLUM
cocypa0B. Aaree IPOBOAMAOCH HCCAGAOBAHKE HAa KOHTpaAare-
PAABHOM CTOPOHE II0 TOMY K€ AaATOPHTMY.

HccaepoBanue BIIA Ha MHTpakpaHHAABHOM YPOBHE IIPO-
BOAMAOCDH Yepe3 TPAHCTEMIOPAABHBIA AOCTYH — TOHKYIO
4acTb BUCOYHOM KOCTH, B IIOAOXKEHHHU HA CIIMHE, C HCIIOAD-
30BaHHEM CeKTOPHOTO $a3sUpOBAHHOIO AATYMKA. AOCTyNHAs
BH3YaAM3aL[M CPEAHAS MO3TOBas apTepus OLeHHMBAAACh IO
IapaMeTpaM: IIMKOBAsi CHCTOAMYECKast CKOPOCTh KPOBOTOKA
(Vps, cM/c), MaKCHMaAbHASI KOHEYHast AHACTOAMYECKAs CKO-
poctb (Ved, cm/c), unaexc pesucrenraoctu (RI).

AaHHOe HCcCcAeAOBaHNE HOCHAO IIMAOTHBIM XapakTep, ap-
XHMBa MCCAEAOBAHUS OpaxuijearbHBIX apTepUil HA dKCTpa-
U HHTPaKPaHHAABHOM YPOBHIX A0 3a0oaeBanmss COVID-19
He TIPOBOAMAOCH M OCHOBBIBAAOCDH Ha MOKa3aTeAdx AA,.

Cmamucmuyeckuiit anasus. CTaTHCTHYeCKMHA aHa-
AM3 IpoBopuAcs ¢ momompio Microsoft Excel, IBM SPSS
Statistics 26. Bor6opku GbIAL HCCAEAOBAHBI Ha HAAUYHE CTa-
THUCTHYECKU 3HAYMMBIX Pa3AUYMI IPHU IOMOIIYU {-KPUTEpHs
CrpI0peHTa AAST HEe32BHCHUMBIX BBIOOPOK C KpuTeprueM AUBHHS
u kputepust Manna-YuThu. B pesyabrate pacuéroB kpurepnu
TIOKA3aAM OAMHAKOBBIE Pe3yABTATHI HA KAUeCTBEHHOM YPOBHe,
AUCIIEpPCHH BCeX Iap IIOKa3aTeAell paBHBL

PesyabTaTsl 1 06cyskpenne. [Ipu anasnse paHHBIX AN,
y pabOTHHKOB 1- IpyTIIbL, IepeOOAEBIIIX AETKUM TedeHHeM KO-
poHaBupycHo# nHekiy Ha MoMeHT Il kBapTasa 2023 ropa, BbI-
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sIBAGHO TOBbIIIeHHe rokasareseit AAc po 141,0+6,1 MM pr. cT.
1 AAA A0 89,816,2 mu pr. cT. (ma6a. 1). Y paborukos 2-it
rpymmsl — AAc cocraBaster 156,5£5,9 MM pT. cT., AAA —

IToka3aTeAn apTepHAABHOTO AQBACHHS Y MAIIHHHCTOB SAEKTPOIIOE3A0B
Blood pressure indicators for electric train drivers

95,3+2,7 MM pr. cr. ITokasarean AA paboTHUKOB 1-it rpymsl
MOXHO pacrieHnBathb kak «I cremeru Al'>», 4o MoXeT moTpe-
00BaTh [IOCTOSHHO AHTUIUIIEPTEH3UBHOMN TEPAITHH.

Tabauna 1 / Table 1

I AAc, mm pT. CT. AAA, MM PT. CT.
TIIBI
Py Ao COVID-19 IIocae COVID-19 Ao COVID-19 ITocae COVID-19
15 125,6+5,1 141,0+6,1 83,014 89,8+6,2
2-5 131,5£3,7 156,5£5,9 84,5+2,1 95,3+2,7
Tabaumna 2 / Table 2
Toamura KM OCA y MAIIMHACTOB 3AeKTPOMOE3A0B
Common carotid artery intima-media thickness in electric train drivers
ToAmmHa, MM
I'pynnsr
cmpasa cAeBa
1-s 0,73+0,05 0,76+0,05
2-1 0,95£0,05 0,98+0,04

AMaMeTp COHHBIX M IO3BOHOYHBIX aPTEPHil Y MAIIHHHACTOB JACKTPOII0E3A0B
Diameter of carotid and vertebral arteries in electric train drivers

Tabauna 3 / Table 3

Tpymms: O6mas coHHas apTepHsi, MM BHyTpeHHsISI COHHAsI apTepHsi, MM ITosBoHOYHAs apTepus, MM
crmpasa cAeBa crmpasa cAeBa crmpasa cAeBa
1-s 7,0£0,1 6,910,1 5,0£0,1 4,9+0,1 3,6£0,1 3,6£0,2
21 7,1+0,1 7,1+0,1 5,10,1 5,0£0,1 3,70, 3,6+0,1
Tabauna 4 / Table 4
ITokasaTtean kpoBoToka mo BIJA y MamMHNCTOB 3A€KTPONOE3A0B
Blood flow indices in the brachiocephalic arteries in electric train drivers
O6mas coHHast apTepHs
I'pyuns cmpasa | cAeBa crmpasa cAeBa cmpasa | cAeBa
Vps, cM/c Ved, cm/c RI
1-s 73,0+2,4* 73,4+3,9* 33,3+£1,0* 33,7+1,0* 0,54+0,01* 0,54+0,02*
2-s 53,3+2,3* 55,4+2,2% 20,6+1,0* 20,5+1,0* 0,61+0,02* 0,63%0,02*
BuyTpenHss coHHas apTepus
crmpasa cAeBa cmpasa cAeBa crmpasa cAeBa
Vps, cM/c Ved, cm/c RI
s 81,6+2,8* 81,7+3,3* 41,0+1,9* 40,6+1,5* 0,49+0,01* 0,50+0,01*
2-1 60,9+1,4* 61,0£1,9* 19,2+0,6* 19,4+1,4* 0,67+0,01* 0,67+0,01*
ITosBoHo4Has apTepus
crmpasa cAeBa crmpaBa cAeBa crpasa cAeBa
Vps, cm/c Ved, cm/c RI
11 35,116 40,9+1,9* 14,1+0,4 13,740,4 0,61+0,01* 0,64+0,01
2-5 34,5+0,5* 35,6%1,0* 14,1+£0,9 15,0+£0,9 0,60+0,02* 0,59+0,03
Cpeapnsia Mo3roBas aprepusi
cmpasa cAeBa crpasa cAeBa crmpasa cAeBa
Vps, cM/c Ved, cm/c RI
15 108,8+6,7* 109,4+4,8* 42,9+2,6* 43,0+2,2* 0,49+0,01* 0,50+0,01*
25 90,5+5,5* 92,243,2* 29,9+2,4* 30,142,4* 0,62+0,01* 0,62+0,02*

INpumeuanue: * — craTHCTHYECKH 3HaYMMble OTAMYHS Ipu p<0,05.
Note: * — statistically significant differences at p<0.0S.
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Macrovascular changes in the brachiocephalic arteries in electric train drivers
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Tabauna S / Table §

O6mas connas apTepus BHyTpeHHss cOHHAs apTepHs ITo3BonoYHas apTepus
T'pynnni
cmpaBa cAeBa cnpaBa cAeBa cnpaBa cAeBa
l-a He u3sura He ussuta He ussuta He uzsuta Ipsmoauneitnas | Ilpamosunerinas
s BoanoobpasHast | Boanoobpasnast | Boanoobpasuas | BoanooOpasuast | Hempsimoauneit- | Hempsivoauneit-
(S/C-mspurocts) | (S/C-ussurocts) | (S/C-ussurocts) | (S/C-uspurocts) Has Has

B mab6auye 1 IpeACTaBAEHbI AAHHBIe TToKasarean A/ pa-
OOTHHKOB O6ENX IPYIIIL.

ITo AaHHBIM AYTIAEKCHOTO CKAaHMPOBAHUS, CPEAHSS TOA-
munHa KM y pabotHukoB 06enx rpymn He 6oaee 1,0 My,
HO IIPU 3TOM MMEIOT AOCTOBepHble oTamaus: £(10)=-7,050,
p=0,000 — cnpasa, £(10)=-8,062, p=0,000 — caesa. I1o-
kasarear KVIM paboTHUKOB 2-11 IPYIIIIbI YKA3IBAIOT HA Ha-
JaAbHbIE MPOABACHUS AUQPY3HOTO MOBBIIEHNS IXOT€HHOCTH
KM (mab. 2), 9To MOXeT GBITH CBS3AHO C AAMTEABHO T10-
BBIIIEHHBIM A\ 1 yIIOTpeOAeHneM Tabaka.

Ipy usmepeHny AnameTpa obujeil u BHyTpeHHe! COH-
HBIX apTepuil MMEIOTCS CTATUCTHYECKUE PA3AUYMA, MEXAY
rpynmamu paboTHuKoB, B cocyaax: OCA — #(10)=-1,941,
p=0,081 — cmpasa, t(10)=-2,828, p=0,018 — caena; BCA
t(10)=-2,076, p=0,065 — cnpasa, t(10)=-1,754, p=0,110
— cAeBa. AuaMeTphl YKa3aHHBIX apTepHil HAXOAATCS B 3Ha-
YeHHUSX OONIeNIPUHATOR HOPMBI y paOOTHHKOB 1-f IPyIIILL
Anamerp OCA pabOTHUKOB 2-1 TPYIIBL B 3HAYEHNUSX, C MH-
HUMAABHOH TeHAGHIHell K 9KTa3UH COCYAOB (maba. 3), uro
TaKKe MOXeT OBITh 06YCAOBACHO CHIDKEHHEM AACTHIHOCTH
COCYAUCTOM CTeHKM Ha (OHEe AAUTEABHOTO IOBbINIeHUS A/
U TaKKe yrnorpebaeHueM Tabaka.

AaHHbIE CKOPOCTHbIX TOKa3aTeAeH COHHbIX, II03BOHOYHBIX
U CPEAHEMOSIOBBIX APTePHIl pabOTHHKOB OOEHX IPYIII IIpeA-
craBAeHbI B maba. 4. CkopocTHble mokasarean 1o BLTA pa-
OOTHHKOB O0EUX IPYIIII He BBIXOAST 32 IIPEAEABI HOPMAABHBIX
3HaYeHHUH, HO B IPYIle pabOTHUKOB, IIePeOOAEBIINX TSDKE-
A0t pOpMOI KOPOHABUPYCHOHN HH(EKIHH, CTApIIero BO3pac-
Ta, MIMEeTCS TEHAGHIUS K CHIDKEHUIO CKOPOCTHBIX IIOKa3aTe-
Aeit. OreHKa IToKa3aTeAs Hepu$pepHIecKOro COMPOTHBACHHUS
(RI) BBIABHAA AOCTOBEpHbIE PA3AMYHMS MEXKAY BO3PACTHBIMU
rpyrmamu (p<0,05) 1 TEHAEHIIIO K HX YBEAUYEHHIO, YTO OT-
paXkaeT IPUCIIOCOOUTEABHBIE PeaKLK OpaxioriedpasbHBIX CO-
CYAOB K YCAOBHSM IIOBBIIIEHHOTO IeP$y3UOHHOTO AABACHHUSL.

IIpu mnccaepoBaHME COCYAOB Ha Haamdue Aedopmarui
(maba. §) y paboTHUKOB 2-ii TPYIIIIbI BBIABAEHDI BOAHOO-
6pasnsle S-C-U3BUTOCTH, 0€3 Pa3BUTHS IATOAOTMIECKHX 13-
BUTOCTEN B BUAE KMHKMHTA MAM KOMAMHTA U 6€3 AOKAAbHBIX
reMOAMHAMUYECKHX [IePellaA0B B 30HE H3BUTOCTH He bGoaee
150 cM/c C yAOBAETBOPHTEABHBIMH XaPAKTEPHCTHKAMU B AHIC-
TAABHBIX OTAEAAX apTepuil. AedopManuil COHHBIX apTepHil
y paboTHuKOB 1-1 rpyrmsl He BoisiBAeHO. Ha ypoBHe mo3Bo-
HOYHBIX apTepuil y paboTHUKOB 1-i1 rpymmst xop ITA mpsivo-
AVIHEHHbIN, Y pAGOTHUKOB 2-¥1 FPYIIIIBI — HEIPSMOAMHEAHbIN,
9TO OTPAXAeT AAMTEAbHOE TedeHHe MOBbIIIeHHOTo AA, mpu
9TOM reMOAMHAMUYECKHX IIePEMaA0B B 00eHX IPYIIIax Taloke
He BBIBAEHO.

BbisiBAeHHBIe [TOKa3aTeAN MOBBIIIEHHOTO AA y paboTHu-
KOB 00€HX IPYIII U CTPYKTYPHO-QYHKIMOHAABHBIE H3MEHe-
Hus1 OpaxuorieasbHbIX apTepPHil ¥ pabOTHHKOB, epeboaes-
IIMX TSDKEAOH GOPMOIT KOPOHABUPYCHOM HHPEKIUH, He SBAS-
I0TCSl IPOTHBOIOKA3AHUAMH K OCYIeCTBACHHUIO ITpodeccro-
HAABHOM ACATEABHOCTH B AOAKHOCTH «MAIIMHUCT SAEKTPO-
noe3pa>. AAsS KOHTPOAS 33 COCTOSSHUEM COCYAUCTOM CHCTEMBI
uccaepoBanns BIIA y MalIMHKMCTOB 9AEKTPOIIOE3A0B AOAKHDI
CTaTh PyTHHHBIMU METOAAMH UCCAEAOBAHUAL.

BriBopbI:

1. Iposedénnoe uccaedosanue nokasaro, 41mo maxceéroii gop-
MOii KOPOHABUPYCHOTL UHPEKYUL C UMERUWUMUCS NPOU3BOOCIHBEH-
HIMU U HENPOU3BOOCBEHHbIMU Pakmopamu pucka nepebose-
Au pabomuuky cmapuieil so3pacmuoii epynnot (47,2+4,0 200a),
a Aézkoil gopmoii pabommuku maadweii (39,6£2,4 200a) 603-
pacmuoii 2pynnol.

2. Y pabomuukos obeux 2pynh, Ha MOMeHM OKOHHAHUS UC-
credosanus, ycmarosrenda <I cmenenv apmepuarvroii sunep-
MEH3UU>, 4O NOMPebOBAAD HASHAYEHUS NOCHOSHHOL AHMU-
eunepmen3usnoli mepanuu. Y pabomunuxos, nepeb6oresuiux
mMaNcEAOiL PopMmOil KOPOHABUPYCHOU UHPeKyuu noxasameiu
apmepuarbHoz0 0asAeHUs Bbilile, 410 S6UAOCL PAKMOPOM Ha-
4AAbHO20 pemodeAuposanus bpaxuoyeparvnoix apmepuii Ha
akcmpaxpanuasbhom yposre. Hamenenus bpaxuoyedarvroix
apmepuii npoSBUAUCL 8 BuUde OUPPY3HO20 YBeAUHEHUS IX02eH-
HOCU KOMNAEKCA UHIMUMA-MEOUL, CHUNCEHUS IAGCHUHHOCHIU CO-
CYOUCmoti cmeHKy — MUHUMAAbHOLL IKIMA3UY 00UJUX COHMBIX
apmepuii, 80AH000PA3HO UBBUMOCHIbIO OOUUX U BHYMPEHHUX
COHHBIX apmepuil, a makxce 8 8ude HeNPIMOAUHeNHOCMU X004
n0380H0uHbIX apmepuil. Pemodesuposanue bpaxuoyedarvrolx
apmepuii Ha SKCMPAKPAHUALLHOM YPOBHE NPUBEAO K CHUNCEHUID
nokasameAei Kposomoa 1o 00UfuM U BHYMPEHHUM COHHbIM ap-
mepusiM, @ Maxsice 1o CpeoHUM M03208biM APMEPUSM, C HOBbILLE-
Huem undexca conpomusaenus — RI, umo ompaxcaem npucno-
cobumervHole peakyuu OpaxuoyearbHoLx cocydos K ycA0BUIM
N0BbIUUEHH020 NepPy3UoHH020 dasrenus. TIpu smom sumeiinvle
NOKA3AMEAU MO3208020 KPOBOMOKA ObIAU YMEPEHHDLE, HIMO CBU-
demervcmeyem 06 adeKsamuom GyHKYUOHUPOBAHUL CUCTNEMDL
aymopezyASyuu.

3. Pabomuuxu, nepeboresuive koporasupycuoti undexyuet,
C ycmarosAenHbim JUAZHO30M <aAPMEPUAALHAS 2UNEPMeH3Us
I cmenenu>, a maxe ¢ 6vI96AEHHBIMU CIMPYKINYPHO-PYHKYUO-
HAALHOIMU HAPYULEHUSMU HYHOAIOMCS 8 €4ce200HOM OYNAEKCHOM
CKAHUPOBAHUU C YBEMHbIM 00NNAEPOBCKUM KAPMUPOBAHIUEM
bpaxuoyedarvHoLx apmeputi, max Kax amo besonacro, docmyn-
HO 1 noMO2aem 8 panHeti dudzHOCUKe BbIS6AEHUS HAPYULEHUI]
M03208020 KPOBOOOPALyEHUS.
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