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Abstract.

Relevance. At present, there is a growing interest in studying the role of the central and
especially the autonomic nervous system in the development and pathogenetic course of
hypertension. However, many aspects of this disease remain insufficiently explored. In particular, the
available literature lacks comprehensive scientific studies that describe catecholamine metabolism,
the activity of the main catecholamine deamination enzyme-monoamine oxidase, the levels of the
final deamination product (VMA), and lipid peroxidation products such as MDA. In recent decades,
a priority area of scientific research has been the identification of informative and easily accessible
laboratory and instrumental markers that enable early detection of hypertension in young individuals.
Aim of the study. To investigate the characteristics of sympathoadrenal system dysfunction and lipid
peroxidation processes in young individuals engaged in the IT profession. Materials and methods.
A total of 90 men aged 25-44 years were examined; the mean age was 33,21+0.93 years. Clinical,
instrumental, and specific laboratory methods were used. Results and conclusions. It was found
that young individuals actively engaged in the IT profession exhibit disorders in the functional activity
of the sympathoadrenal system, manifested by increased excretion of catecholamines (particularly
adrenaline and noradrenaline), disruption of the circadian rhythm of catecholamine excretion, reduced
activity of monoamine oxidase (MAO) — the key enzyme responsible for catecholamine deamination
— increased levels of vanillylmandelic acid, a secondary metabolite of catecholamines, as well as
elevated malondialdehyde (MDA), a secondary product of lipid peroxidation..

Key words: hypertension, men, IT, catecholamines, adrenaline, noradrenaline, dopamine,
monoamine oxidase, circadian rhythm, vanillyimandelic acid, malondialdehyde.

CornacHo ony6rnukoBaHHbIM faHHbIM BO3 o rmobanbHOM COCTOSHUKM 300pPOBbS HaceneHus,
7 n3 10 Beaywmx NpnU4MH CMEPTHOCTN B MUPE NPUXOAATCA HAa HENMHMEKLNOHHbIE 3aboneBaHus. B
crnvcke BedyLmx NPUYNUH CMEPTHOCTU, MO MPEXHEMY NnepBoe MecTO 3aHUMAaloT cepaevHO-Cocyan-
cTble 3aboneBaHus. HecmMoTps Ha nNpoBeféHHble 3a nocnegHve 20 net MeponpusaTUSa No ynydile-
HWIO OMArHOCTUKN, NPOMMNAKTUKN 1 NIEYEHNI0 cepaevHO-COCyaNCTbIX 3aboneBaHnin YACNo Cnyyaes
cmepTHocTM oT CC3 Bo3pocno bornee Yyem B 2 pasa u JOCTUIMO OKOSo 9 MSH. cmepTen B rog. Ha
ponto 6onesHen cepaua cerogHa npuxoautcsa okono 16-17 % Bcex cnydaes cmepty B mupe [11,12].

Pesynbratbl paHee NpoBeAEHHbIX UccnenoBaHu ybeouTenbHO OEMOHCTPUPYIOT, YTO apTe-
puanbHasa runepteHsna (AlN) 3aHMMaeT ogHO M3 BedyLMX MeCT cpeaun 3TUONorm4eckux oaktopos,
onpegensalLmx ypoBeHb 3aboneBaemMocT U CMEPTHOCTM OT NaTosiorMm cepaevyHo-cocyancTon cu-
ctembl (lansHoBa C.A., 2015; ®osunos X.I, 2023; Xyxambepaues M.A., 2023).

'MnepToHn4yeckasn 6onesHb (['B) paccmaTtpuBaeTcs Kak OAHO M3 Hamboree pacnpocTpaHEH-
HbIX XPOHUYECKUX HEMH(EKUMNOHHBIX 3abonesaHnin B MHAYCTpUanbHO pa3BuTbix ctpaHax. CornacHo
aNNOEeMNONOrMYeCcKMM JaHHbIM, €€ pacnpoCTPaHEHHOCTb Cpeau B3POCIIOro HaceneHus gocruraet
npnbnusutensHo 40% (OraHos P.I., 2009; Kotosckas H0.B., 2014; WynuHa M.U., 2016).

HecmoTpsi Ha cyLLleCcTBEHHOEe KONMMYeCTBO Hay4HbIX paboT, NOCBALLEHHbLIX BONpocaM nartore-
He3a, AMarHOCTUYECKUX KpUTepues 1 TepaneBTUYECKUX NMOAXOA0B NpU apTepuanbHON rmnepTeH3nm
(Al) y nuy, monopgoro Bo3pacta (JlammHa C.B., 2010; Sundstrom J., 2012; He4aesa 'U., 2013; Yep-
HoBa V.M., 2020), B COBPEMEHHOW NUTEPATYpPE COXPAHAETCA 3HAYNTENBHOE KONMMYECTBO HEPELLEH-
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HbIX NPOBNEM, KacarLMXCA PaHHEro BbISIBNEHUS, ONTUMM3ALUKN KITMHMYECKOro MapLupyTa 1 npodu-
NakTUYECKNX MEPONPUATUIA ANA JaHHOW BO3PaCTHOM KaTeropuu.

HAnarHoctnyeckasn Bepudmkauma AlC Ha paHHMX aTanax eé opMUPOBaHUSA Y MONOAbIX NaLMeEH-
TOB OCINOXHEHA PSIA0M XapaKTepHbIX 0CoOBeHHOCTEN. B yacTHOCTK, Ha4YanbHbIV Nepuog 3abonesaHns
HepeaKo ConpoBOXAAETCH HECTOMKUMU, TPAH3UTOPHLIMKU KonebaHnsaMn aptTepmarnbHOro AaBrieHns
(ALl), 4TO 3aTpyaHSsIET CBOEBPEMEHHOE pacno3HaBaHWEe CTOMKOrO rMnepTeH3MBHOIMO COCTOSHUA [9].
[lononHuTenbHble TPyAHOCTN 0BYCNOBNEHbI YCITOBHOCTLIO M BapMabenbHOCTbIO MOPOroBbIX 3HAYe-
HUn A1, ncnonb3dyemblx Ang Knaccudukauum nosblweHHoro gasneHna (Kotosckas H0.B., Kobanaea
XK.0O., Ko6ses PHO., 2012; NosopyxmHa A.A., Nonosa M.A., BonornkaHuHa H.A., 2015). CywecTBeH-
HOe 3Ha4yeHne NMEET N KNUHMYecKas normmMmopdHOCTb NPOSIBIIEHUI, B CTPYKTYPE KOTOPOW BeAYLLYIO
porb 3aHMMaloT CUMMNTOMbI BeretatuBHon aucdyHkumm (BerH A.M., 2003; KoHpagn A.O., 2020).
Ocoboe BHUMaHWe yaenseTcs runepakTmBaLmm CMMnaTUYeckoro oTaena BereTaTuBHON HEPBHOW CU-
CTEeMbI, paccmMaTpuBaeMOn Kak OOMH U3 KITHOYEBbIX paHHUX MYCKOBLIX pakTopoB noBbiweHus ALl y
MONoAbIX NALUNEHTOB.

MMnepToHn4yeckasn 6onesHb ('B) 4OCTOBEPHO Yalle PErncTpupyeTcsl Cpean HaceneHns aKOHO-
MMUYECKM Pa3BUTLIX CTPaH, a Takke y Ny, NoABepratoLLmMXCcs XPOHUYECKOMY NMCUXO3IMOLIMOHATbHOMY
nepeHanpskeHnto. ITOT hakT CryXuT ybeauTenbHbIM NOATBEPXKAEHNEM ONpeaensoLero Bknaja
LEeHTpanbHOMW HEPBHOW CUCTEMbI B MHULMALIMIO U NPOrPeCcCUpoBaHne rmnepTeH3MBHOMO npouecca.

B TeueHue I'b BNusHWE pasnuyHbiX dakTOPOB U3MEHSETCSH, CHavana npeBanupyoT Hempory-
MoparnbHble (bakTopbl, 3aTeM Korga AaBreHne CTabunmnanpyeTcs Ha BbICOKMX Ludpax npevmylue-
CTBEHHO AENCTBYIOT MECTHble (DaKTOpblI.

B MHorodhaktopHon CTpyKType natoreHesa runeptoHmyeckon 6onesuun (I'b) sHaumtenbHoe me-
CTO 3aHMMaeT NCUXO3IMOLIMOHANbHOE NepeHanpskeHne, KOToOpoe NPUBOAMUT K HaAPYLUEHUIO peryns-
TopHOro 6anaHca BereTaTMBHON HEPBHOW CUCTEMbI M CNOCOBCTBYET CTOMKOMY MOBbILLEHNIO apTEPU-
anbHoro gasrnieHus (Af) [4].

CyLecTBeHHYO ponb B pa3sutum I'b urpatoT He TONbKO CTPECCOBbIE BO3OENCTBUS, HO U U3-
MEHEHUST 3AMOLMOHANbHOIO COCTOSIHUA, OnpeaensieMble XapakTepoM U COYEeTaHMEM pPasfiMyHbIX
3MOUMOHAsbHbLIX peakuui U NposiBASOWNECS TPEBOXHOCTLIO, 4ENPECCUMBHLIMU PACCTPONCTBAMMU,
HapPyLUEHMSAMWN HACTPOEHUS, HEBPOTUYECKMMWN PEAKLMSMN U OPraHNYECKUMU NCUXUYECKUMU Hapy-
lweHnamu [5].

[aHHble psaa uccneqoBaHui CBUOETENBbCTBYIOT, YUTO OOHUM U3 KIOYEBbLIX MeXaHU3MOB ¢hop-
MUpPOBaHus 1 nogaepxaHusa b sBnseTcs noBbllEeHHass akTMBHOCTb CMMNAaToagpeHanoBon cucte-
Mbl, pa3BuBaroLLancs Ha oHe MCrapMOHMM NMCUXO3IMOLIMOHArbHbIX NpoLeccos [5,6]. MNaumeHTam ¢
I'B, Kak npaBMNO, CBOMCTBEHHA ANUTENbHAasA cTpeccoBasi akcno3nums [8]. XpoHU4eckn HepellEHHas
cTpeccoBasi CUTyaumss MOXET MHULMMPOBATb YCTOMYMBYHO NATONOMMYECKYO aKTUBALMIO CUMMNaTK-
yeckoln HepBHoM cuctembl (CHC), cnocobcTByst nporpeccupoBaHunio 3abonesaHms. CoBpeMeHHbIe
nccnefoBaHus AEMOHCTPUPYIOT, YTO HACNEeACTBEHHas NpeapacnonoXeHHOCTb K 'b Bo MHOrom oby-
CNOBMeHa HapyLEeHNSIMN MEXaHM3MOB AENOHNPOBAHNSA KaTEXONaMMHOB, NPEXAe BCEro HopaapeHa-
nuHa. [edekTbl hepMeHTaTUBHbIX CUCTEM, YyHACTBYOLWMX B MeTabonmame n perynaumm GnoreHHbIx
aMWHOB, NPUBOAAT K M30bITOYHOMY BbICBODOXAEHUIO MegMaTopoOB CUMMATMYECKOro 3BeHa 1 cosaa-
0T NPEANOCHINIKM K CTOMKOMY MOBbILLEHMIO COCYQUCTOro TOHyca 1 apTepuanbHoro gaenenuns. OgHa-
Ko ycuneHue aktusHoctn CHC mMoxeT BO3HMKAaTb M NOCPeaCcTBOM ApYrnX NaTOreHETUYECKUX NyTEN.

MaTtepuansl u metoabl. B kadecTBe oObekTa uccnegoBanms nocnyxunm 50 monogsix nuy, 3a-
HuMatrwmecs IT-geatenbHoCcTbO, 40 MonoabIX WL, U3 HEOPraHU3aLMOHHOIO CII0A HaceneHus, He
3aHnmatowmecs IT-npodeccuen, ¢ BoigsBneHHon ['b, oTobpaHHble B NONUKANHKUKAX . AHAwKaHa n IT
-Digital AnamxaHckon obnactn n 20 OTHOCUTENBHO 300POBLIX NNL,.

Bce yyacTHukM nccnegosanus npoxoamnun obcrneagoBaHmne B CTPOromMm COOTBETCTBUN C AENCTBY-
IOWMMM MEeTOOMYECKMMN pekoMeHaaumsmun. [unarHoctmyeckass Bepuukauma ocHoBblBanacb Ha
KNMHMKO-aHAaMHECTUYECKMX AaHHbIX, pe3ynbratax 06bekTMBHOMO OCMOTpPA, aneKkTpokapauorpadu-
YeCKMX nokasartensix u peHTreHorpadum OpraHoB rPyaAHON KIETKMN.

Bbino obcnegosaHo 90 MyXX4uMH, B 3aBUCMMOCTU OT NPOdIeCcCHMoHanbHOro cratyca (TpygoBon
peatenbHocTn) n ALl, o6cneagyemoble 6bIny NnogpasaeneHsl Ha 4 rpynnb:
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I-rpynna: O6cnegyemble My)XXYMHbI MONOAOrO Bo3pacTta, 3aHumMatrowmecs B IT-otpacnu, ¢ Bbl-
ABNEHHbIM apTepuanbHbiM gasneHnem (AL ot 140/90 n Bbilwe MM.PT.CT) B Bo3pacTe oT 25-44 ner,
cpegHun Bospact 33,2+0,9 neT, n=22.

ll-rpynna: My>x4nHbl MONogoro Bo3pacTa, NPUBEPXKEHHbIX K cTpeccaM, 3aHumMarowmecs B IT-oT-
pacnn, 6e3 aptepuanbHoro gasnenus (AL go 140/90 mm.pT.CcT), B BO3pacTe OT 25-44 nert, cpegHun
Bo3pacTt 31,8+0,9 net, n=28.

lll-rpynna: NccnegyemMble My>XXUYUHbI N3 HEOPraHU30BaHHOIO HaCereHUs C BbICOKMM apTepuarnb-
HbiM gasneHuem (AQ-140/90-159/99 mm.pT.cT), B Bo3pacTe 29-44 nert, cpegHuin Bospact 34,8+1,11
net, My>xu4uHnbl, n=40.

KoHTporibHas rpynna- MyX4uHbl, OTHOCUTENBLHO 300pOBble, B Bo3pacTe OT 29 Ao 44 ner, ¢
cpeaHum Bo3pactoM 36,15+1,44 net, n=20. Bcem uccrnegyemMbiM onpeaensan CyTOYHYH SKCKpeLmto
c moyon katexonamuHoB (KA)-agpeHanuHa (A), HopagpeHanuHa (HA) n godamuna (OA)-dnoopu-
METpUYECKMM METOAOM Ha aHanmsatope buoxugkocten Elisa (lTepmanus), pacumTtbiBanu unpkag-
HbIA PUTM 3KCKPELIMN KaTEXONTaMMHOB, pacyMTbiBanNu COOTHOLLIEHWE HOpaApeHanuHa K agpeHanu-
Hy-K03bmUEeHT HopagpeHanuH-HA/agpeHannH A npy NOMOLLN PacYETHbLIX METOAOB.

OnpepneneHne akTMBHOCTM MoHOaMuHokenaasel (MAO) kntoyeBoro hepmeHTa Ae3amuHmMpo-
BaHWNA KaTexoslaMMHOB, B CbIBOPOTKE KpoBu nposoannu metogom UOA Elisa (MTepmanus). YpoBeHb
mManoHoBoro guanbgernga (MOA)- KOHeYHOro NpoayKTa NPoLEeCcCoB NEPEKCUHONO OKUCIIEHNSA NUMNK-
AoB., onpegensnu metogom NOA,

Cratuctnyeckyto o6paboTky pesynbratoB MccneaoBaHus NpoBOAMIMM C MOMOLIbLIO  MaKeToB
npuknagHelix nporpamm Microsoft Excel 2010 SPSS Statistics 22.0 ansa Windows. Mcnonb3oBanucb
HenapamMmeTpuyeckme MeToAbl aHanusa gaHHblX: Kputepun duwepa n MaHHa-YUTtHu ans BblsiBNeHUs
pasnnyHbIX NoKasaTenen BCTpe4aeMOCTN OTKITOHEHUI UccrefyemMblx napaMeTpoB OT pusmornormye-
CKUX HOPM.

CTaTMCTMYECKMMIN 3HAYMMbBIMU CHUTASNTUCb U3MEHEHUS MPU BEPOSTHOCTU OLLIMBOYHOIO NPUHSA-
TV Hynesown runotesbl-p <0,05.

Pesynbratbl n obcyxaeHus. ccnegosaHne npoBoAMNoOCh Npu 06s3aTenbHOM HanuMynm WH-
dopMmnpoBaHHOrO A0BPOBOSILHOMO COrfacus OT y4acTHUKOB, B NMOSTHOM COOTBETCTBUN C 3TUYECKNMMU
cTaHaapTamu XenbCUHKCKOM aeknapaunn BcemmpHon MegmunHckon Accoumaumn (pegakumnsa 2013
roga).

OueHnBanucb BO3pacT, MPOAOIMKUTENBHOCTbL NPOdECCUOHANBbHON AEATENBbHOCTU, Hanuyue
BpeaHbIX MpUBbIYEK, (busmyeckass akTUBHOCTb, ONMTENbHOCTb CHA, Macca Tena, HacrneacTBeHHas
npegpacnonoxeHHocTb K Al, nameHeHna Ha KT, a Takke nokasaTtenn CUCTONNYECKOro 1 ANacTonu-
YeCcKOro apTepuanbHOro gasnexHuns (tabn.1).

Tabnuua-1
CpaBHUTEeNbHaA XxapakTepucTuKa BO3pacTHbIX, couuaribHbIX, NOBeAEHYECKUX, UHCTPYMEH-
TanbHbIX NOKa3aTtenen B uUccrieayembix rpynnax

MNokasaTtenun I-rpynna M6+IT | lll-rpynna IT no IV-rpynna ' KonTponsb, 3a0-
(n=22) B (n=28) no IT (n=40) poBble (n=20)

BoaspacrT, net 33,2+0,9 31,8+0,9 34,8+1,11 32,4+1,45

NpodeccrnoHanbHasa aeaTenbHOCTb, anntens- | 3,8+0,6 3,7+£0,5 - -

HOCTb, roga

Ankorone, ynorpeébnexue, % 2 (9,1%) 4 (14,3%) 5 (12,5%) -

KypeHnune, % 4 (18,3%) 6 (21,4%) 12 (30%) -

3aHsaTne cnoptom, % 4 (18,3%) 5(17,9%) 5(12,5%) 11 (55%)

AnutenbHOCTb CHa, 4Yachbl 5,6+0,4* 6,4+0,2" 6,8+0,2" 7,0+£0,3

MoBbiweHne maccel Tena, % 3 (13,6%) 4 (14,3%) 8 (20%) 4 (20%)

OxknpeHue, % 4 (18,3%) 7 (25%) 9 (22,5%) -

Han)eD,CTBeHHaFl npeapacrnoroXeHHOCTb K 1(4,6%) HeT 11 (27,5%)

Al, % -

Cucrtonuyeckoe gasrieHune (CAL), MM.pPT.CT. 142,9+3,6* 134,242 47 146,3+2 .47 124,0+4,2

OunacTtonunyeckoe gasneHue (OJAL) MM.pT.CT. 93,2+1,8* 86,8+1,7/ 93,1+1,77 79,2+3,3

OKI, uameHeHus, % 8 (36,4%) 6 (21,4%) 8 (20%) -

Mpym: *,A - pasnnyms NO OTHOLLEHUIO K KOHTPOrbHOM rpynne goctosepHbl (P<0,05).

[Mpu aHanu3e cpegHnx 3Ha4YeHU apTeprarnbHOro AaBeHns YCTaHOBMNEHO, YTO NokasaTenu Kak
CUCTONMYECKOro, Tak 1 AMacTONMYEeCcKoro AaBneHns OCTOBEPHO pasnuyanuce mexay 4 uccrenye-
MbiMy rpynnamum (p<0,05 no pesynsratam 0gHOMAKTOPHOrO ANCNEPCUOHHOIO aHanmsa).

Y naumeHToB I-1 rpynnbl (rMnepToHndeckas 6onesHb, I T-cneunannctel N=22) cpeaHuin ypoBeHb
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cucTonuyeckoro aptepuansHoro gaenenust (CAL) coctasun 143,9 + 3,6 MM pT. CT., ANACTONNYECKO-
ro (OAO) -93,8+£1,8 mm pT. CT.

Bo ll-n  rpynne (paboTtHuku IT 6e3 npnsHakoB runeptoHmn, n=28) CA[] coctasuno 134,2+3,6,
OA[L -86,8 £1,8 mm pT. CT.

B Ill-n rpynne (runepTtoHus, He 3aHaTble B IT, n=40) -146,3 +2,4 n 93,1+ 1,7 MM pPT. CT., @ B KOH-
TponbHoM rpynne (3goposblie nuua, n=20) -124,0+ 4,2 n 79,2 £3,3 MM pT. CT. COOTBETCTBEHHO (Tabn.

1).

[Mpn NnonapHbIX CPaBHEHUAX C MCNOMb30BAHNEM CTAaTUCTUYECKMX NOMNPABOK BbISBMEHbI CTaTU-
CTMYECKMN 3HAYMMBbIE Pa3NUYNSa MEXAY KOHTPOSbHOW rpynmnon 1 Bcemu Tpems rpynnamu uccnegye-
MbIX.

Y monogbix nuy |-n rpynnel (F6+IT) 3Havenns CAL v QAL nocToBepHO NpeBbIwany nokasare-
NN KOHTposbHOM rpynnbl Ha 20,2 mm pT. cT. (p=0,010) n 14,6 mm pT. cT. (p=0,0058) cOOTBETCTBEHHO.
O ekt pasmepa (Cohen’s d=1,18-1,21) cBnaeTensCTBYET O BbICOKOW KITMHMYECKOW 3HAYUMOCTU
pasnuyun.

Y nuy, lI-n rpynnel (B 6e3 IT) Habnoganuce HanbonbLuMe pasnnyna No CPaBHEHMUIO C KOHTPO-
nem: npesbiweHne no CAL -22,3 mm pt. cT. (p=0,0006), no AA -13,9 mm pT. cT. (p=0,0078; Cohen’s
d=1,3).

B 10 e Bpems lll-a rpynna (IT 6e3 runepToHnn) xapaktepusoBanacb 6onee BbICOKMMU Cpea-
HUMK 3HadYeHuamn CAL v ALl No cpaBHEHUIO C KOHTPOSIEM, OQHAKO pasnuyus He JOCTUranun cra-
TUCTUYECKON 3HAYMMOCTM MOCMe MonpaBkM HA MHOXeCTBEHHble cpaBHeHus (p>0,05). 3To MoxeT
CBMOETENbCTBOBATb O TEHAEHUMM K (POPMUPOBAHUIO TMNEPTOHNYECKNX peakuun y I T-cneumanmctoB
6e3 KNMMHNYECKN BbIPaXXEHHOW rMNepPTOHUMN.

CpeaHne 3HavyeHus apTepuarnbHOro AaBneHns y naumMeHToB C rmnepToHnyeckon 6onesHbio Jo-
CTOBEPHO BblILLE, YeM Y 340p0oBbIX Nuu (p<0,001) (Tabn. 1)

PesynbTratbl OLEHKM CyTOYHOM 3KCcKpeuun katexonamuHoB (KA), Bkntovas godamuH n JODA
npegcrasneHbl B Tabn. 2.

Tabnuua-2
CyTtouHas akckpeuusi KA y oTHocUTenbHO 340pOBbLIX U Uccreayembix rpynn, P<0,05
Mpynnbi A, MKr/cyT HA, mkr/cyT OA, mkr/cyT OO®A, mkr/cyT
I-rpynna FB+IT 31,3+0,16 231,1%0,9 939,1%1,6 66,9+1,2
(n=22)
ll-rpynna IT no MG 28,1+0,2 212,2+1,04 912,5+1,9 62,4+1,0
(n=28)
Nl-TB no IT (Heopr. | 25,2+0,23 190,15+1,04 817,0+1,95 58,4+0,9
Hac.), (n=40)
KoHTponbHas, n=20 | 16,8+0,3 78,2+0,8 416,2+1,69 42,420,8
P p1<0,05 p1<0,05 p1<0,05 p1<0,05
p2<0,05 p2<0,05 p2<0,05 p2<0,05
p3<0,001 p3<0,001 p3<0,001 p3<0,001

AHanna pepmMeHTaTMBHOW aKTUBHOCTU KITto4eBOro doepMeHTa e3aMUHMPOBaHUSA KaTexonamm-
HoB-MOHOaMuHokcmaasbl (MAO) cbiBOpOTKE KPOBWM NPOAEMOHCTPMPOBAN CTaTUCTUYECKN LOCTOBEpP-
HOEe CHWXeHMEe e€ YPOBHS y BCeX 00CnefoBaHHbIX C apTepuanbHON rmnepTeH3nen no CpaBHEHUIO C
KOHTPONbHOW rpynnoun. B rpynne kKoHTpons cpegHsas akTuBHocTb MAO B CbIBOPOTKE KPOBM COCTa-
Buna 7,0+0,3 eg/akc. Y uccnegyembix |, I, - rpynnbl akTMBHOCTE dhepmeHTa Bbina CHUXeHa Ha
38,6%, 37,1%, 35,7% OTHOCUTENBLHO NOKasaTensiM KOHTPOSIbHOW rpynnbl 1 coctasuna 4,3+0,03 en/
ekc. 4,4+0,03 en/ekc., 4,51£0,03 en/ekc. (p<0,05). CtaTtMCTMYECKM 4OCTOBEPHbIX PA3NNYNN aKTUBHO-
ctn MAO mexay |, Il, lll-in rpynne He oTmeyvanocs (p>0,05).

Ocoboe mMecTo Anst KOMMNEKCHOW OLEHKM COCTOSIHUS aKTUBHOCTM CMMNaToaapeHanoBon Cu-
CTEMbI NPUAAETCA ONPeneneHnto CyTOYHOM SKCKPELMM C MOYOM KOHEYHOro npoaykTa metabonunama
KaTexonamMmnHOB-BaHUIUIMUHAANbHOW KucnoTbl-BMK.

B Hawwnx uccrnegoBaHusix Npy onpeaeneHnm CyTOMHOW SKCKPEeLMM C MOYOW KOHEYHOro npo-
AykTa metabonuama KaTtexoriaMmHOB-BaHUANIMUHAANBHOW KncnoTtbi-BMK BbisBNeHO [oOCTOBEPHOE
NnoBbILLEHME B UCCeayeMbIX rpyrnnax no OTHOLIEHMIO K KOHTposibHOW rpynne. B I-1 rpynne, cyToyHas
akckpeumst BMK ¢ moyvon coctasuna 15,4+0,1 Hr/mMn., 4TO HE3HAYMTENbBHO NPEBbLILLAET NoKasarTenemn

www.fdoctors.uz 157 2025 / Issue 06 / Article 25



Medical science of Uzbekistan published: 24 December 2025

CYyTOYHOM 3KcKpeuuun Bo -1 rpynne, cytoyHaa akcpeuma BMK Bo II-1 rpynne coctasuna 14,6+0,1
Hr/Mn. okasaTenu cyTo4HOM 3KcKpeuuu I-rpynnel Bbilwe nokasartenen - n KOHTPonbHOW rpynnbl
Ha 11,0% (B 1,1 pa3a) n 27,9 % (8B 1,39 pasa) coorBeTcTBeHHO (p<0,05, AIN-95%). Tak nokasatenu
cpenHen cytouHon akckpeumm BMK ¢ moyon B IlI-in rpynne coctasuna 13,7+0,1Hr/mMn. B KOHTpOnb-
HoW rpynne cytodHasa akckpeuna BMK ¢ moyon coctasuna 11,09+£0,31 Hr/mn.

Taknm obpasom nosblieHne ypoBHa BMK cBmaeTenbcTByeT 0 (PyHKLUMOHANbHOM rmnepakTmea-
LUUKn cumnaTtoagpeHanoBon CUCTEMbI, YTO TUNNYHO AN NAUMEHTOB C paHHUMU CTaaUSMU TMNEPTOHU-
yeckon 6onesHn, 0CobeHHO y NnL, MONoZoro Bo3pacTta. ATO MOXET cnocobcTBoBaTh AnddepeHLun-
anbHOW OMarHoCTuKe pasnuyHbiX POPM rMNepPTEH3UN C BblPpaXXEHHbIM HEMPOTreHHbIM KOMMNOHEHTOM.
N3mepeHne BMK no3Bonnt o6beKkTn3npoBaTb YPOBEHb CTPECC-PEAKTUBHOCTM Y NALMEHTOB, OCOGEH-
HO Ha (poHe npodreccrmoHanbHbIX Nneperpys3ok (IT-cneunanucTel, BOAUTENN-4aNbHODOMLLMKK, Meau-
Kn).

KnioueBbiM HanpaBneHWEM OLEHKM COCTOSHUS CMMNATOaApeHarioBon perynsumm siBnsinoch
nccnegoBaHMe CyTOYHOro pUTMa 3KCKpeLun KatexonammHoB, B YaCTHOCTWU agpeHanuHa (A), Hopa-
apeHanvHa (HA) n godamuHa ([A). MNonyyeHHble AaHHblE CBMAETENbCTBYIOT O LOCTOBEPHbLIX Ha-
PYLIEHUSX LUMpKagHoro putma obmeHa karexonamumHoB. Tak, B yTpeHHue Yackl (¢ 9:00 go 12:00)
YPOBEHb 3KCKpPeuun agpeHanvHa B Mode y naumeHTos IlI-i rpynnbl (HeopraHm3oBaHHOE HaceneHue
c AlN) pocturan 7,8+0,3 Mmkr/cyT., 4To Ha 35,2% npeBbILLIAET COOTBETCTBYHOLME 3HAYEHNS Y 340PO-
Bbix gobpoBonbueB. iccneayemsle I-rpynnel (IT-cneunanuctsl ¢ Al') gemoHcTprpoBanu ewe 6onee
BblpaxxeHHoe yBenunyeHune -8,9+0,4 mkr/cyT, uyto Ha 43,1% Bblwe ypoBHSA KoHTponsa (p<0,001) u Ha
12,4% npesblwaeT 3Ha4veHus llI-n rpynnel (p<0,05).

Kpome Toro, aHanmsa umpkagHoro npodunsa aKCKpeunn agpeHanmHa B Te4eHNe CyTOK BbISIBUI
CTaTUCTUYECKN 3HaYMMble pasnuuma mexgy rpynnamu. Y IT-cneumanuctoB ¢ runepteHsven (I-s
rpynna) KOHUeHTpaumm agpeHannHa B Moye B nHtepsanax 12:00-16:00, 16:00-20:00 v 20:00-9:00
NpPeBOCXOANNN NokasaTenu KOHTporibHou rpynnbl Ha 43,8%, 38,5% u 54,1% cooTtBeTcTBEHHO. [pK
3TOM 3HAYeHUs NpeBbIany aHanornyHble nokasartenu llI-i rpynnel (HeopraHM3oBaHHOE HacenexHme
c AlN) Ha 16,3%, 9,0% n 18,0% cooTBeTcTBEHHO (p<0,05) (puc.1).

——
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Puc.1. CyTouHbIN (UMPKaaHBbIN) pUTM 3KCKpeLumn Puc.2. CyTouHbIN (UMPKaOHbIA) PUTM 3KCKpe-
uunmn akckpeumn AgpeHanuHa (A) ¢ moyon B HopagpeHanuHa (HA) ¢ mo4yon B nccnenye-
MbIX UCCriegyeMblx rpynnax, Mkr/cytku, p<0,05 rpynnax, mkr/cytkun p<0,05

Mpodhunb LumnpkagHOM aKCKkpeumn HopagpeHanuHa (HA) y npegcraBsutenen nepBon rpynnel ge-
MOHCTpUpoOBar peskoe yTpeHHee noBbiweHne-B nHTepsarne ¢ 9:00 go 12:00 ypoBeHb cocTaBnAn
65,1£0,8 Hr/Mn, 4TO Ha 63,7% (B 2,76 pa3a) npeBbIWAET 3Ha4YeHUs1 KOHTponbHOW rpynnbl (p<0,001)
n Ha 9,8% (B 1,1 pasa) Bblwe nokasarens llI-n rpynnel (p<0,05).

Kpome TOro, B I-11 rpynne pernctpmpoBanmcb AOCTOBEPHbIE N3MEHEHUS LIMPKAAHOIO pUtma cy-
TOYHOW 9KCKpeuuns HopagpeHanuHa (HA) ¢ modon B nHtepsanax 12:00-16:00, 16:00-20:00 n 20:00-
09:00. B ykasaHHbIM nepuog BpemMeHn ypoBeHb HA ¢ Mo4von y nuu, ¢ apTepuanbHOW rmnepTeH3nen,
3aHATbIX B chepe IT, npesblwan nokasaTenu KOHTponbHon rpynnbl 63,0%; 63,8%; 68,1% cooTeeT-
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CTBEHHO, a Takke Obin Bbiwe no cpaBHeHuto ¢ lll-n rpynnon Ha 12,4%, 14,6% v 19,7% cooTtseT-
cTBeHHO (p<0,05), 4TO yKa3blBaeT Ha BbIpaXXEHHOE YCUIEeHNne cumMnaTtoagpeHanoBon akTUBHOCTU U
HapyLleHne PuU3nNonorMyeckon LmMpkKagHbix KonedaHum y nuuy gaHHOM NnpodecCuoHanbHOM KaTero-
pun (puc.2 ).

Y monoabix nuy, I-1 rpynnel (¢ Al n npodeccnoHanbHOn 3aHATOCTbIO B | T-cdhepe) ypoBeHb
aodamuHa (A) B Moye B yTpeHHme vacol (¢ 9:00 go 12:00) coctaBun 254,1+2,8 Hr/mn, 4To Ha 55,0
% npeBbILlano COOTBETCTBYIOLLNIA NOKa3aTernb KOHTposbHOW rpynnbl (p<0,001) n Ha 8,0 % -ypoBeHb
[lI-v1 rpynnel (p<0,05). CylwecTBeHHblE LUMPKaAHbIE Pa3nNUYns COXPaHANUCh U B Te4eHue nocneayo-
LLIMX BPEMEHHbIX MHTEpPBAsoB. Tak, akckpeums godamunHa B npomexyTtkax 12:00-16:00, 16:00-20:00
n 20:00-9:00 y IT-cneumanuctoB 6bina Bblle KOHTPOrbHbIX 3Ha4YeHun Ha 45,8 %, 56,0 % un 53,0 %
COOTBETCTBEHHO. KpoMe TOoro, oHa npeBsblillana aHanornyHble 3Ha4eHus rpynrbl HEOPraHNM30BaHHOMO
HaceneHnus Ha 8,7 %, 13,6% n 17,1%.

B HacTosilwee BpemMsa AOCTOBEPHO M3BECTHO, YTO aKTMBaLMS NEPEKUCHbIX CBOBOAHOpaanKanb-
HbIX NPOLIECCOB NEXUT B OCHOBE NaTtoreHe3a MHOrmx 3abonesaHnin BHYTPEHHNX OPraHoB, B TOM YMC-
ne nporpeccupoBaHns atepockreposa U pasBUTUS CepaedHo-cocyamcTbix 3abonesaHnin. B yacTtHo-
ctu, npoueccol MOJT obycnoenueaoT HakoNNeHne oKUCIEHHbIX ateporeHHbIx JIMHI, yTo npuBoauT
K HapyLLUEHNIO MUKPOLMPKYIALMM U Pa3BUTUIO METABONMYECKNX PAaCcCTPOMUCTB B OpraHn3mMe.

ConocrtaBneHue cogepxaHus MOA B CbIBOPOTKE KpOBM 300POBbIX U UCcneayemMbix nuuy, 3aHun-
matoLmecs IT-npoceccrent, N03BONMMIO HaM 3aKMYUTb, YTO Y NocnegHnx HabngaeTcs AoCToBep-
Hoe yBenuyeHne npoayktos MOJ1 B CbIBOPOTKE KPOBW.

Tak cogepxaHme MOA y rpynnbl vy, ¢ I'b He 3aHuMatowmecs IT npodeccnoHanbHOW gesTenb-
HOCTbO, COCTaBun B cpegHeM 27,5 HMonb/n, 4To okasancs Ha 36,4% (B 1,57 pasa) (P<0,01) Bbiwe
3Ha4YeHun rpynnbl KOHTPONS, Boree BblpaXeHHas UHTEeHCUUKaunsa HabngaeTcs y Ny MOroaoro
Bo3pacrTa ¢ I'b 3aHumatowmecs IT-npocheccuen, B JaHHOW rpynne 3TOT nokasaTenb coctaBun 32,6
HMOnb/N, YTo Ha 46,2% (B 1,86 pa3a)n 15,6% (B 1,18 pasa) Bbllle COOTBETCTBEHHO MokasaTteneu
KOHTPONbHOW rpynnbl 1 rpynnbl monoablx nuy ¢ I'b 6e3 IT npodeccnn (p<0,05) (tadn.3). MNokasarte-
nn manoHosoro guansaernga (MOA) B CbIBOPOTKE KpOBM cocTaBunu B cpegHem 17,5 Hmonb/n.

Tabnuua-3
CpenHune nokasartenu ypoBHS manoHoBoro ananbaernaa (MOA) B cbiBOpOTKe KpOBU B 06-
cnepoBaHHbIX rpynnax, Mtm, (Hmonb/n.)

Ne Mpynnbi ManoHoBbi ananbaervg (MOA), HMonb/n
1 I-a FB+IT, n=22 32,6+0,6
2 Il-a IT no I'b, n=28 30,0+0,6
3 Ill-a ' no IT, n=40 27,56+0,5
4 KonTponbHasa, n=20 17,5+0,4
P1-2 <0,05
P1-3 <0,05
P1-4 <0,05
P2-3 <0,05
P2-4 <0,001
P3-4 <0,001

MpeanonoXxuTenbHo, YTO PakTOPOM, MHULMUPYHOLLMM CHUXeHne aktueHocTn MAO B gaHHOM
cryyae, Takxke siBnserca HakonneHue npogykTos [1OJ1. MimetoTcs MHOroYUCrieHHbIe CBeEHNS O TOM,
4YTO B YCITOBUSAX COYETAHHOW NaTonornm MMeeT MecTo KayeCTBEHHOe MOAUMULMPOBAHNE aKTUBHO-
ctn MAO, npuyunHomn Yyemy aBnsietca ctumynauusa npoueccos MOJT.

Bonpoc oueHkn dyHKLUMOHANLHOro cocTosiHuA cumnaTtoagpeHanoson cuctemsl (CAC) y moro-
AbIX NauMeHToB, NPOodeCcCNOHanbHO BOBMEYEHHLIX B chepy MHPOPMAaLMOHHBLIX TEXHOMNOMN, OCTa-
€TCA aKTyanbHbIM BBUOY NOCTOSHHOIO BO3AENCTBUS XPOHUYECKUX CTPECCOPHbIX haKTOPOB, CBSA3aH-
HbIX C NpoeccnoHanbHon aeatenbHoCTbio. MpoaomkuTenbHasa runepaktusaums CAC okasbiBaeT
HeraTMBHOE BNUAHWE Ha MOPMOPYHKLNOHANbHbIE XapaKTEPUCTUKN COCYANCTON CTEHKM U MUOKap-
Aa, cnocobcTByst POPMUPOBAHUIO CTOMKMX, HACTO HEOBPaTUMbIX, MATONOMMYECKUX M3MeHEHUIN. CuM-
NaTUKOTOHUS, KaK KNo4eBon adhEKTOPHLIN MEXaHN3M perynsaumnm cocyaucToro ToHyca, Bbi3biBaeT
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Kackag remoguHamMmyecknx, Metabonnuyecknx n peonornyeckmx HapyLLeHnn, yCKkopsasa passuTtue ap-
TepuanbHOW MMNepTeH3nn N peMoaennMpoBaHne opraHoB-MULLEHEN.

[MonyyeHHble JaHHble NOATBEPXAAKT Hanvyne BbIpaXEHHOW akTMBauuu cuMmnatoazpeHano-
BOM CUCTEMbl Y MauMEeHTOB C apTepuaribHOW rmnepTteH3nen, BOBNEYEHHbIX B NPOJECCUOHAanNbHY
AeaTenbHOCTb B cpepe IT. 3TO NpoaBnseTcs 4OCTOBEPHBIM YBEMNYEHMEM IKCKPELIMN MeanaTopos
CAC-agpeHanuHa, HopagpeHanuHa u godamMmHa-no CpaBHEHUIO C MoKasaTensiMyv KOHTPOSIbHOM
rpynnsl. HapyweHnsa umpkagHoro pyutmMa ux CyTOYHOM 3KCKpeLUn AOMNONMHUTENbHO CBUAETENLCTBYOT
O CTOMKOM CUMNAaTUKOTOHUK. B yacTHOCTK, Yy IT-cneumnanmcToB 3adoMKCMpoBaHbl YANMHEHHbIE NHTEpP-
Barbl NOBbLILIEHHOrO BblOENEHUA KaTexonaMMHOB, YTO OTCYTCTBOBAso Yy 340POBbIX UCMbITYEMbIX U
NPOSIBNANOCH B MEHbLUEN cTeneHn y nuu 6e3 npogeccrmoHanbHOM 3aHATOCTMU.

Takum obpasom, pesynbraTbl NPOBEAEHHOIO MUCCNeaoBaHUS OEMOHCTPUPYIOT, YTO Yy Nvuy C
apTepuarnibHON rmnepTeH3snen, akTUBHO BOBMEYEHHbLIX B NpodeccunoHanbHy |IT-4eatenbHOCTb U
NOABEPXKEHHbIX PEerynapHbiM NCUXO3MOLMOHANbHBIM Harpyskam, HabniogatTca CTOMKME HapyLle-
HUA B paboTe cnmnaToagpeHanoBon cUcTeMbl. BbisiBNeHbl pasHoHanpaBneHHble U3MEHEHNS YPOB-
Hen agpeHanunHa n HopagpeHanvHa B 3aBUCMMOCTUM OT XapakTepa npodeCcCnoHanbHOW 3aHATOCTH,
npv 3TOM Y MY>X4nH, paboTatowmx B IT, pernctpmpytoTca MakcumarbHO BbICOKME KOHLEHTpaLMn rop-
MOHanbHOro 1 HerpomegmaTopHoro KomrnoHeHToB CAC. XpOHUYECKN NOBbLILLEHHbLIA CUMMNATUYECKUI
TOHYC NPMBOAUT K MPOrpeccupoBaHnio MeTabonmyecknx, reMogMHaMmnyeckmx n Tpopmyecknx Hapy-
LLEHN, NOBbILLAS PUCK PasBUTUA CepOEYHO-COCYAUCTbIX OCNOXHEHUI Y JaHHOW NONynAuMK.

[MonyyeHHble pesynbTaTtbl NO3BOMAKT NPEeNoNOXUTbL 3HAYMMYIO POrb HapyLIEHUW cumnaTo-
agpeHanoBoOW akTUBHOCTW B naToreHe3e apTepuanbHOM MMNepTeH3un y nvy MOO4Oro Bo3pacTa,
0cobeHHO B yCcnoBusix NpodeccnoHanbHOro crpecca.

3aknyeHuns.

1. BbisiBNeHbl HapyLLIEeHMS UMPKaAHOro pUuTMa 3KCKpeLmmn KaTexonamuHoB.Y nuy, 3aHMMatroLm-
ecs |IT geaTenbHOCTBIO, OTMEYalTCA HapyLWeHNa LMpKagHOro puTMa 3KCKpeLmn KaTexornamMmuHoB C
Moyou B npomexyTke oT 9:00 o 16:00 yacos, 4YTO roBOPUT O ASIUTENBHOW akTMBaLMK cumnatoagpe-
HanoBown cuctembl. LinpkagHas akckpeumm HopagpeHanuHa (HA) aemMoHCcTpupoBan peskoe yTpeH-
Hee nosbllweHne - B UHTepsane ¢ 9:00 go 12:00 ypoBeHb coctaBnan 65,1+0,8 Hr/mn, 4To Ha 63,7%
(B 2,76 pasa) npeBblaeT 3Ha4YeHUs KOHTponbHouM rpynnbl (p<0,001) 1 Ha 9,8% (B 1,1 pasa) Bbiwe
nokasartens nuy c runeptoHndeckon 6onesHbto 6e3 IT-gearenbHoctn (p<0,05). CmeweHne nuka
3KCKpeLumn agpeHanuHa n ocobeHHo, HopaapeHanvHa Ha QHEBHbIe Yachkl YKasblBaeT Ha CHUXeHue
HOYHOrO NapacMMnaTUYecKoro ToHyca u ycuneHme AHEBHON CUMMNATUYECKON aKTUBHOCTMU.

2. BbisiBNeHb! CTaTUCTUYECKME OOCTOBEPHbIE CHUXXEHUSI aKTUBHOCTU KITHOMEBOro oepMeHTa Jo-
MUHUPOBaHUs KaTtexonammHoB MoHoamuHokengasbsl (MAO) B kpoBu. CpeaHasa aktmsHocts MAO B
cbiBopoTKe KpoBu y 'b+IT coctaBuna 4,3 eg/akc, y 'b no IT -4,5 en/akc, B koHTponbHoM rpynne -7,0
epn/akc. AktuBHoctb MAO B 'B+IT cHuwkeHa Ha—38,6 % (B 1,63 pa3a HMXe) N0 CpaBHEHMUIO C KOH-
Tponem. CHwxkeHune aktuBHocTM MAO ykasblBaeT Ha 3amMenfieHne WMHaKTUBauUKW KaTexonamMuHOB,
CnocobCTBYS MX HAKOMIEHUIO U YCUNEHWNIO NMPECCOPHOro AENCTBUA.

3. BbisiBNeHb! NOBbILLEHWST CYTOYHOW 3KCKpeLnn BaHMnunMmuHaansHon kncnotbl (BMK). CyTtou-
Hasa akckpeuna BMK B 'B+IT coctaBuna 15,4 Hr/mn., B 'b no IT-13,7 Hr/Mn, B KOHTPOMbLHOM rpyn-
ne-11,1 Hr/mn. Mo cpaBHeHuto ¢ koHTponem BMK B 'B+IT Bbiwe Ha 38,7 % (B 1,39 pasa), a no cpas-
HeHuto c B no IT Ha 12,4 % (B 1,12 pasa) (p<0,05, AN-95%).

MoBbiweHne ypoBHsa BMK oTpaxaeT ycuneHue katabonnama GMoreHHbIX aMMHOB Ha OOHE rn-
nepakTueauun cmmnaToagpeHanoBon CUCTEMbI.

4. YpoBeHb ManoHoBoro gnansgervga (MOA) B rpynne MB+IT no cpaBHEHUIO C KOHTposieMm
Bbllwe Ha 86,3 % (B 1,86 pasa), a no cpaBHeHuto ¢ ' no IT -Ha 18,5 % (B 1,18 pasa) (p<0,05-0,001).
OTW JaHHbIE NOATBEPKAAIT BblPaXXEHHbIA OKCUMOATUBHBIN CTPecC y MonoAabix nuy, ¢ ', ocobeHHo y
IT-cneynanncToB, YTO MOXET CMNOCODOCTBOBATbL PaHHEMY COCYAUCTOMY PEMOOENUPOBAHUIO.

5. CpegHee cyTodHOe apTepuanbHoe gasneHue B rpynne Nb+IT coctaBuno CAO-143,9 mm pr.
ct., JAL -93,8 mm pT. cT., 'B no IT -146,3/93,1 MM pT. CT., B KOHTpOsibHOW rpynne -124/79,2 mm pr.
cT. B rpynne monoabix nuy, ¢ aptepuanbHOM rMNepToHMeENn, 3aHuMmarowmnecs IT-geatenHocTbio xa-
pakTepHa BbICOKasi 4ONSA NaToNornmyecknx CyTodHblx Tunos-night-peaker n non-dipper (86 %) npotus
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35,0% y b nolITwn 10,0 % y koHTponbHoOM rpynnbl (X2, p <0,01). 310 cBUAETENLCTBYET O HApyLUEHUN
HOYHOrO BOCCTaHOBMNEHUA, ocnabneHnn napacMmnaTMyeckon akTMBHOCTM U COXPaHEHUU ONUTESNb-
HOW rMNepcuMnaTUKOTOHUMN.

6. lNMony4yeHHble AaHHbIe NOATBEPXAAT HEOOBXOANUMOCTb PaHHEro BbISIBNEHUS NPU3HAKOB M-
NepakTUBHOCTU CMMMATOALPEHANOBON CUCTEMBI, CHWKeHUs akTuBHoctM MAO n yCcUNeHHOro ok-
CVMAATMBHOIO CTpecca y MOSodblX NvL C apTepuanbHOW rmnepteH3nen, ocobeHHo y paboTHMKOB
IT-cchepsl.
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