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Bseaenne. Aprepuasbnas rurneprensus (Al') — MyabrudaxToprasbHOe 3a60AeBaHUE, OCHOBHBIMU (aKTOPAMHU PHCKA KOTO-
OO SIBASIIOTCS CPEAOBBIE AeTEPMUHAHTBI, IPOAOAKHTEABHOCTD U YPOBEHD HX IKCIIO3HIIHH, A TAKKE BO3PACT 0OCAEAOBAHHOTO
KOHTHHI€HTA. YCAOBHS IPOU3BOACTBEHHO CPeAbI XAPAKTEPH3YIOTCS O0Aee BHIPAsKEHHBIM ACHCTBHEM TeXHOreHHBIX GaKTopoB
IO CPAaBHEHHIO C OKPY>KAIoIeil CPeAOH, YTO CO3AAET IMPEATIOCHIAKH AASI PA3BUTHS HAPYIIEHUH AAQIITAIIMK U OBBIMEHKS PHCKa
passurust AI'' y pabOTHHKOB IIPEATIPHATHS HeQTeAOObIYH.

ITeAb HCCAGAOBAHMSI — AHAAU3 BO3PACTHO-CTAKEBBIX OCOOEHHOCTEH NMMYHHOTO CTATYCA, ACCOLMMPOBAHHBIX C Pa3BUTHEM
ATy paborHuKOB IIpeanprsiTyst HedTepo6srun B [TepmckoM Kpae.

Marepuaast u Meroabr. O6caesoBansl 150 oneparopos A0ObIMH HePTH, TOABEPTAIOLIUXCS XPOHIYECKOMY BO3AEHCTBHIO BPEA-
HBIX [IPOM3BOACTBEHHBIX (aKTOpOB. IpyIITy HabAIoAeHHMs cOcTaBHAU 67 deroBek crapire 40 AeT co craxeM paboTsi 6oaee
10 AeT, Y KOTOPBIX HaBAIOAJAMCH STIM30ADBI HIOBbIIEHHs apTeprasbHoro Aasaenus (AA). Tpymmy cpaHenus cocrasuau 73
MY>KYHHBI MAAAIIe 45 AeT co craxkeM MeHee 10 AeT, He MMeIOIIHe CePACUHO-COCYAMCTOM maTosoruu. OmpeseseHue copep-
xanmst IgE obmero, IgG x 6ensoay, VEGF npoBopnsocs Metopom IDA. Onpepeserne copepxarns CD3+CD25+, CD127-,
CD3+CD95+, Bax mpoBOAMAOCH METOAOM TIPOTOYHOM IuTOdAIOOpHMeTpuH. V3ydenue GaroruTapHON aKTHBHOCTH AHKO-
LIUTOB MPOBOAMAOCH C MCIIOAb30BaHKEM GOPMAANHU3HPOBAHHBIX SPUTPOLUTOB bapaHa. OlieHKa CBSI3H BO3PACTa U CTaXa C
Pa3BHTHEM 3IU30A0B HOBHIIIEHHA A\ IPOBOAMAACDH C HCIIOAb30BAHHIEM IOKa3aTeAs oTHomeHus maHcoB — OR. CraTucride-
CKast 06paboTKa [OAYIEHHBIX PE3YABTATOB IIPOBOAMAACH C MCIIOAB30BAHKEM IaKeTa IIporpamM Statistica 6.0. Pasanaus Mexay
TPyIIaMU CIUTAAM 3HAYMMBIME mpH p<0,0S.

Pesyabrarsl. Onn3oAbl MOBbIIEHHS A/\ y pabOTHHUKOB peApHsTHs HedTepaobbrdn B [lepMckoM Kpae AOCTOBEPHO aCCOLMH-
POBaHSI co cTaxeM paboTsr 6oaee 10 aeT mpu AocTrkenuu Bospacta crapue 40 et (p<0,0S). [pymna HabAtoaeHus XapakTe-
pusyercs nossimennsM (p<0,05) yposrem obmeit (IgE o6muit) u cnennduyeckoit (IgG k 6ens3oay) cencubuausanum. Yera-
HoBAeHO cHmkenue (p<0,05) coaepanns CD3+CD25+ OTHOCHTEABHO IPYIIIbL CpaBHeHus Ha poHe nosbimenus (p<0,05)
yposHs peryasTopsix CD127-AumdoruTos. IMu3oAb! moBbimenus AA B rpymme Habaroaerus acconuupytorcs (p<0,05) co
cumxenHsiM (p<0,05) yposrem 6eaka Bax u CD9S+-penienTopa AUM$OLUTOB OTHOCHTEABHO TPYIIIbI cpaBHeHus. IIpu aTOM
YCTaHOBAGHDI IIPU3HAKY akTHBanuu paronurosa (p<0,05) Mo KpuTEpUAM HpOLEHTA GAaroLUTo3a, ParoLUTAPHOIO YUCAR U
26COAIOTHOTO (aroruTo3a OTHOCUTEABHO TPYIIIIBI CPABHEHHL.
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axmusayuy $azoyumosa xapakmepusyrom ocobennocmu passumus Al y pabomuuxos npednpusmus nedmedoboiu cmapuse 40
Aemm co cmacem pabomut 6 danHol ompacau npomviuisenrocmu 6oaee 10 rem.
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Introduction. Arterial hypertension (AH) is a multifactorial disease, the main risk factors of which are environmental
determinants, the duration and level of their exposure, as well as the age of the examined population. The conditions of the
production environment are characterized by a more pronounced effect of technogenic factors compared to the environment,
which creates prerequisites for the development of adaptation disorders and an increased risk of hypertension among
employees of the oil production enterprise.

The aim of study was to analyze age — related features of the immune status associated with the development of AH in
employees of an oil production enterprise in the Perm region.

Materials and methods. 150 oil production operators exposed to chronic exposure to harmful production factors were
examined. The observation group consisted of 67 people over 40 years of age with more than 10 years of work experience
who had episodes of increased blood pressure (BP). The comparison group consisted of 73 men under 45 years of age
with less than 10 years of experience and no cardiovascular pathology. Determination of the total IgE, IgG to benzene, and
VEGEF content was performed by the ELISA method. The content of CD3+CD25+, CD127-, CD3+CD95+, and Bax was
determined by flow cytometry. Phagocytic activity of white blood cells was studied using formalized sheep red blood cells.
The relationship between age and seniority with the development of episodes of increased blood pressure was evaluated using
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the odds — OR ratio indicator. Statistical processing of the results was performed using the Statistica 6.0 software package.
Differences between groups were considered significant at p<0.05.

Results. Episodes of increased blood pressure in employees of an oil production enterprise in the Perm region are significantly
associated with work experience of more than 10 years when they reach the age of 40 years (p<0.05). The observation group is
characterized by an increased (p<0.05) level of General (IgE General) and specific (IgG to benzene) sensitization. A decrease
(p<0.05) in the CD3+CD25+ content relative to the comparison group was found against the background of an increase
(p<0.05) in the level of regulatory CD127 lymphocytes. Episodes of increased blood pressure in the observation group are
associated (p<0.05) with a reduced (p<0.05) level of the Bax protein and CD95+-receptor of lymphocytes relative to the
comparison group. At the same time, signs of phagocytosis activation (p<0.05) were established according to the criteria of
phagocytosis percentage, phagocytic number, and absolute phagocytosis relative to the comparison group.

Conclusions. Detected changes in immune regulation: an increase in the level of General (IgE General) and specific (IgG to
benzene) sensitization, suppression of the immune response (CD3+CD25+, CD127-) and apoptosis (CD3+CD95+, Bax) against
the background of phagocytosis activation characterize the development of hypertension in employees of an oil production enterprise
older than 40 years with more than 10 years of experience in this industry.
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Bseaenne. Aprepuasvnas rumneprensus (Al) sBasercs
MYABTH(AKTOPHAABHOM NATOAOTHEH CepAeYHO-COCYAMCTOH
cucrempl. Ocob0e MecTO cpealrt $aKTOPOB PHCKA 3aHHMAIOT
CpeAOBbIEe ACTePMUHAHTDI, YPOBEHb U POAOAKHTEABHOCTD UX
9KCIIO3HLUH, & TAK)Ke BO3PACT 06caep0BanHbIX AL [ 1, 2]. Ve-
AOBHS IIPOU3BOACTBEHHOF CPEAbI OTAMYAIOTCS H0oAee BhIpa-
JKeHHBIM AeHCTBHEM XUMHYECKHX, QH3NIeCKUX U MCUXOPH-
3HOAOTHYECKHMX (AKTOPOB IO CPABHEHHIO C OKPYKAIoImen
CPEeAOIA, UTO CO3AAET MPEATIOCHIAKHU AAS PA3BUTHS HAPYIICHHUI
HPOLIeCCOB AAANTALIMH, H3MEHEeHNH UIMMYHHOI peTyASLIUH H,
KaK CAGACTBHE, OPMHIPOBAHMUIO IIOBBIIIEHHOTO PHCKA Pa3BH-
THS XpOHHYECKUX [TATOAOTHH, BKAOYas Al y AMII, 3aHATHIX B
Ao6brae nedru [3-5].

ITeap nccaepoBaHHA — AHAAU3 BO3PACTHO-CTaXKEBBIX
0COOEHHOCTel UMMYHHOTO CTAaTyCa, aCCOLMHPOBAHHBIX C
passuTueM Al' y pabOTHUKOB IIPeATIPHATHS HepTeAOObIMH B
ITepmcxoM kpae.

Marepuaabl 1 MeTOABL [IpoBeAeH aHAAU3 0COOEHHOCTEH
HMMYHHOTO CTaTyca PAGOTHHIKOB PEATIPHATHS He$TeAOObIH
B ITepMcKkoM Kpae ¢ yCTAHOBAGHHBIMH STIH30AAMH HOBBIIIE-
Hust AA. Beero o6caepoBaro 150 omeparopos A0Obrdu HepTH.
I'pymmy HabAropeHuS cocTaBUAM 67 YeroBek crapmre 40 AeT
co cTaxeM paborsr 6oaee 10 AeT, y KOTOPBIX HAOAIOAAAUCH
amm3oan! nossumenus AA. Ipynmry cpaBHenus cocraBuau 73
MY>KYMHBI MAaplIe 45 aeT co craxeM MeHee 10 Aet, He uMe-
IOIIHIe CEPACTHO-COCYAHCTBIE TATOAOTHH.

Omnpepesenne CD3+CD25+, CD127-, CD3+CD95+-
AUMQOLUTOB, Bax NIPOBOAMAOCH METOAOM HPOTOYHOM
IIUTOMETPHUH.

HM3yuenne paronurapHoi aKTHBHOCTH ASHKOIIUTOB IIPO-
BOAMAOCDH C UCIIOAB30BaHHEM GOPMAAMHU3UPOBAHHBIX 9PH-
TPOLUTOB bapaHa.

Ompepenenne copepxanus IgE obmero, IgG x 6ensoay,
VEGF nposopnaocs MeTopom DA,

OueHka accoIMaIMU BO3PACTa M CTAXA C Pa3BUTHEM IIIH-
30A0B MOBBILEHNS A/ Y PAOOTHHUKOB IIPEATIPUATHS HepTeAO-
OBIYM ITPOBOAMAACH C HCIIOAB30BAHIEM MOKA3aTEASs OTHOIIE-
Hus mancoB — OR, paccunranHoro B mporpamme Microsoft
Excel. TIpu 3uavenunsx OR>1 nmpuHUMAaAach rUIIOTE3a O BAU-
AHMM QaKTOpa Ha oTBeT opraHu3Ma. CBs3b MeXAY AEHCTBH-
eM $paKTOpa U OTBETOM OPIAHM3MA, HCXOAS U3 3HAYeHHH 95%

poBeputeabHoro unrepsasa (CI) cuuTasn 3HaYUMOI mpw
p<0,08.

Crarucrideckas 06paboTka MOAYYEHHBIX Pe3YABTATOB
IPOBOAMAACH C MCIIOAb30BAHHEM IIAKEeTa IPHKAAAHBIX IIPO-
rpamum Statistica 6.0 (StatSoft, USA). Yposenb pocToBepHO-
CTH Pa3AMYHMS IOAYYEHHBIX AQHHBIX OIIEHHBAAU C HCIIOAB30-
BaHHeM ITapaMeTpudeckoro t-kpurepus CrbropeHTa. B caydae
OTKAOHEHHS OT HOPMAABHOTO PacIpeAeAeHHS HCIIOAb30BAAN
Henapamerpuyeckuit U-kpuTtepuit ManHa—-YuThu. Pasanuns
MeXAy IPYIIIaMHU CIMTAAU AOCTOBepHbIMHU 1Ipu p<0,0S.

PesyabTaTsl H 00CY>KAeHHe. OIH30ABI IIOBBIIIEHMU
AA vy pabOTHHKOB HpeATIpUSTHS HedpTeAOOBIMH AOCTOBEp-
Ho (p>0,05) accouumpoBaHsl co CTaxeM PaboTHI Ha MPOU3-
BoAcTBe 6oaee 10 et y auy crapme 40 aer (OR=6,086; CI:
3,171-11,682). Casisb passurus AT ¢ Bospactom (OR=1,754;
CI: 0,988-3,115) u craxem paborst (OR=1,577; CI: 0,871~
2,854) kak oTAeAbHBIME pakTOpamy natorenesa Al aBasercs
TIOAOKHTEABHOI, HO He AocToBepHOit (p>0,05) (mabauya).

I'pynma HaOAIOAEHMS XapaKTepHU3yeTcs MOBBIMIEHHBIM
(p<0,0S) yposrem obmeit (IgE 0bmuit) 1 crenu$puaeckoit
(IIHgG K 6eH30Ay) CeHCHOMAM3ALUH, OTHOCHTEABHO TPYIIIbL
CpaBHEHH.

YcTaHOBACHBI IPH3HAKY yrHETeHHS aKTHBHOCTH KACTOY-
HOTO 3BeHa AAANTUBHOTO MMMYHHOTO OTBETA B IPYIIIe <Bbl-
COKOCTa)KeBbIX>»> PAOOTHHUKOB CTApIIErO BO3PACTA C BBIIBAECH-
HBIMU 3MU30AAMU NOBbIMEHUS A 110 KPUTEPHIO CHIDKEHHSA
copepxanust CD3+CD25+-Aum¢ponuTos Ha $poHe IOBBIIIe-
Hus ypoBHA CD127-AUMQOLUTOB OTHOCHTEABHO TPYIIIIBI
cpasrenus. Kpome toro, yposen» CD127-aumoruTos npe-
Bbimaet (p<0,05) pedepeHTHDIN ypOBEHb HE3aBUCHMO OT Ha-
AWYHUS CEPAEYHO-COCYAMCTOH ITATOAOTHHL.

OmusoAb! mOBbIIeHHS AA B IpyIIe HAOAIOAGHHS aCCO-
yuuposanst (p<0,05) ¢ yrHeTeHHeM aNoNTo3a MO KPUTEPU-
am cHwkenus yposus (p<0,05) 6eaxa Bax u CD3+CD9S-
AMMQOIUTOB OTHOCHTEABHO IPYIIIL cpaBHeHHA. Kpome Toro,
copepxanne CD3+CD9S+-anmponuros ke (p<0,05) pe-
QepeHTHOTO YpOBHS HE3aBHCHMO OT HAAUYUS CEPAETHO-CO-
CYAUCTOH ITaTOAOTHH.

OAHAKo, B IpyIIlle «BbICOKOCTKEBBIX> PAOOTHUKOB CTap-
LIIeTO BO3PACTA C BBLABACHHBIMHU SIIH30AAMH IIOBbIIIEHHA A/
BbLABACHBI IPU3HAKU aKkTHBanuu daronmrosa (p<0,05) mo
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Tabauna / Table

Bo3pacrHo-cTaxkeBbIe 0COOE€HHOCTH HMMYHHOI'O CTATYCa, ACCOLMHPOBAHHBIE C PA3BHTHEM apTEePHAAbHOM THIIEPTEH-
3uH y paboTHHKOB npepnpusTas Hedgrepo6brun B IlepMckoM kpae
Age-related features of the immune status associated with the development of arterial hypertension in employees of an oil
production enterprise in the Perm region

. I'pynna HabaropeHnst I'pynna cpaBHeHns

ITokasarean PedepenTnplit HHTEpBaA (n=67), Mtm (n=73), Mtm
IgE o6mmit, ME/ky6.cm 0-149,9 211,607 £33,715* 117,328+18,455
IgG crerr. 6enson, ye. 0-0,15 0,188+0,036* 0,154+0,032
5612 fﬁgﬂfi“‘““‘q"’”m“’ 0,19-0,56 0,162+0,014* 0,223+0,021
CD3+CD2S+-nmugonnsy, 13-24 7,095+0,716*/** 11,417£0,967
OTH., %
CD127-nmugorursy, abe, 0,015-0,04 0,088+0,011*/** 0,071£0,011**
107°/xy6.aM
CD127-aumonurtsi, oTH., % 0,8-1,2 4,655+0,453*/** 3,174+0,451**
Bax, % 5-9 9,838+0,902* 15,687+0,753
5612 fﬁgﬂ?ﬁ*mmi"’“mb" 0,63-0,97 0,363+0,020%/** 0,402+0,024*
CD3+ CDIS+-Ammomu, 39-49 17,381+1,568"/** 21,91741,433*
OTH., %
daronurapHOe YKCAO, V.. 0,8-1,2 1,061+0,066 0,961+0,064
Ipouenr ¢aronurosa, % 35-60 55,065+2,294* 51,234£2,384
Abconiotmbtii garorros, 0,964-2,988 2,457+0,192* 1,982+0,180
107°/xy6.aM

ITpumeuanue: * pasaH4Hs AOCTOBEPHBI OTHOCHTEABHO pedepenTHOro ypoBHs (p<0,05); ** pasauuus AOCTOBepHb AOCTOBepHaA

OTHOCHTeABHO rpymms! cpasrenus (p<0,05).

Note: * differences are significant relative to the reference level (p<0.05); ** differences are significant relative to the alignment group (p<0.0S).

KPHUTepHSIM IIPOLeHTa GaronuTo3a, GparonUTapHOIO IHCAA U
abCOAIOTHOTO (PAroLUTO32 OTHOCUTEABHO IPYIIIBI CPABHEHNS.

3akarouenne. Inu3odvt nosviuenus AA y pabomuukos
npednpusmus He¢gmedobbiuU ACCOYUUPOBAHDL CO CHIANEM Pa-
bomui 6 danHotl ompacau npomviisenrocmu 6oee 10 rem y
auy, cmapuie 40 aem (OR>1; p<0,0S). Mmmynnoiii cmamyc

00cAe008aHH020 KOHMUHZEHMA XAPAKMEPUIYEMCS YeHemeH -
em (p<0,05) ummynnozo omgsema (CD3+CD2S+, CD127-) u
anonmosa (Bax, CD3+CD95+) na $one akmusayuu pazoyu-
mosa (npoyenm Pazoyumosa, $azoyumapHoe 4ucao, abcorom-
Huill Pazoyumos ) u obugedi (. IgE 06usuil) u cneyu@uueckoil cercu-
6uruzayuu (IgG k 6en3oy) OmHOCUMEABHO 2pyNNbL CPABHEHUS.
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