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HccnenoBana acconuanus moauMop(GU3MOB T'€HOB aHTHOKCHIAHTHOW 3amuThl U BocniasieHus (SOD2 rs4880,
IL-1p 1516944, TNF-a 15361525, IL-6 1s1800795, MMP-1 1s1799750) ¢ MeTabOIMYECKUMH H
BOCHAINTENGHBIMA MapkepaMu y 73 OonbHBIX BuOpamuonHoi Oonesneio (BB) m 73 mmm koHTpOmS.
I'enoTunupoBanue BbioaHeHO MeTonoM [P B peasbHOM BpeMeHHU. Y CTaHOBIEHO, YTO HOCUTENIN M€HOTUIIA
C/C momumopduzma SOD2 rs4880 MMEIOT IOCTOBEpHO Oojiee BBICOKYIO MacCy Tejla IO CPaBHEHHUIO C
HocuressiMu T/C (91,00+5,09 npotus 76,28+2,63 kr, p=0,025). dns nonumopdusma IL-1f rs16944 BeisiBnena
TEHJEHUHUS K IOBBILICHUIO YPOBHSA IJIIOKO3bl y Hocureneil reHortuma A/G, a mma IL-6 rs1800795 — k
nossiennio CPB y vocuteneit C/G u cumkenuro remornobuna y G/G. Acconpanuii HoJmMop(pHU3MOB FeHOB
TINF-oo. m MMP-1 c¢ wuccienyeMbIMH TOKa3aTeJiiIMH He OOHapyKeHo. Pe3ynbTaTsl yKa3plBaloT Ha
mudepeHIMaNIBHEIA  BKJIAJ MOIMMOP(GHBIX BapuaHToB reHoB SOD2, IL-1f n IL-6 B MOIYISIHIO
MeTabOoINYeCKHX ¥ BOCHATIHUTEIBHBIX TapamMeTpoB npu Bb.

Knroueevre cnosa: Bubpaunonnas 6onesns, nomumopdusm renos, SOD2, IL-1B, TNF-a, IL-6, MMP-1,
MeTabonndeckue Mapkepbl, C-peakTUBHBIN OJIOK.

BBEJEHHE

Bubparnmonnas 6ome3ub (Bb) ocTaeTcst omHO# M3 BEAyIINX HO30JOTHH B CTPYKTYpE
npoecCHOHANPHOW TATOJOTHH Yy Pa0OTHHUKOB, IIOABEPralolIuXcs BO3IEHCTBUIO
JIOKaJhHOM, 001eH mim KoMOnHUpoBaHHOW BuOparuu [1]. 3aboneBanne XapakTepu3yeTcs
CIIOXKHBIM TIaTOT€HE30M, BKIIIOYAIONINM HEHPOCOCYIUCTBIE PACCTPOICTBA, TMOpakKeHHE
OTIOPHO-/IBUTATEIHLHOIO allapara u Pa3BUTHE CUCTEMHBIX METa0OJUYCCKHUX HApPYIICHUH
[2]. CoBpemeHHBIE WUCCIEOOBAaHUS YKa3bIBAIOT HAa BAXKHYIO POJIb XPOHHUYECKOTO
CYyOKITMHIMYECKOTO BOCIAJICHHS M OKHCIWTENIbHOTO CcTpecca B mporpeccupoBannu Bb u
(hopmMHUpoBaHUM ee OCIIOKHEHUH [3, 4].

B pa3BuTMM BOCHANHUTENBHOTO OTBETa M JIECTPYKIUM COCOUHHUTEIHHOW TKAaHU
KITIOYEBOE 3HAUEHNE UMEIOT MPOBOCIIANTEIbHBIE IMTOKIHEI, TAKHUE KaK HHTEpIICHKHH-1[3
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(IL-1B), dakrop Hekpo3sa omyxoiu-o (TNF-a), uarepneiikun-6 (IL-6), a Takke hepMEeHTHI
JIeTpalallii BHEKJIETOYHOTO MaTPHUKCa, B YaCTHOCTH MAaTPUKCHAs METaLIONpoTenHas3a-1
(MMP-1) [5, 6]. He MeHee BakKHBIM 3BCHOM ITaTOT€HE3a SBJISACTCS AMcOaJaHC B CHCTEME
AHTUOKCHJAHTHOM  3allUThl,  I[IEHTPAJBHBIM  3JIEMEHTOM  KOTOPOH  SIBISIETCS
MHUTOXOHpHANIEHAS cynepokcumrcmyTasza 2 (SOD2) [7]. UHnuBuIyalbHBIE pa3Indus B
BBIPaXCHHOCTH 3THX IMPOIECCOB MOTYT OBITh 00YCIIOBIEHBI TCHETUYCCKUMU (DaKTOpaMHy,
B YaCTHOCTH, (PYHKIIMOHATHHBIMU TOTHUMOP(HU3MaMH B IPOMOTOPHBIX HIIH KOJTUPYIOIIUX
pErMOHax COOTBETCTBYIONTNX I'eHOB [8].

B HacTosiee BpeMsi akTUBHO M3Yy4aeTcsl pOJIb MOIUMOP(GU3MOB YKa3aHHBIX T€HOB B
MPEIPACIIONIOKEHHOCTH K TPOQPECCHOHATBLHBIM 3a00JICBAaHUSIM W OCOOCHHOCTSX WX
KIMHIYecKoro TeueHus [9]. OnHako JaHHBIE O B3aWMOCBS3U T'€HETHYECKUX BAPHUAHTOB C
MeTaboNNYecKUMH TIapaMeTpaMu W MapKepaMu BocmayneHus y 0oipHBIX BB ocratorcs
orpannucHHBIMU. [10/100HBIC HCCTeTOBaHMS BaXHBI JISI BBISIBIICHUS JIUI] C MTOBBIIICHHBIM
PUCKOM pa3BUTHS METabOIMYECKHMX M CEepACYHO-COCYAUCTHIX ociiokHeHuit BB, dro
SIBJIIETCS. OCHOBOM JIJIsl TIPSAMKTHBHOMN M MPOMUIAKTHUECKON METUIIMHBI.

Lenp uccnenoBanus — U3y4UTh ACCOMHUAIUY MOJIUMOP(QHBIX BApHAHTOB TeHOB SOD2
(rs4880), IL-1f (1s16944), TNF-a (rs361525), IL-6 (rs1800795) u MMP-1 (rs1799750) c
MOKa3aTeJIIMA MacChl TeNa, ypoBHA remoriioonna, C-peaktusHoro 6enka (CPB), rioko3sl
1 001I1ero XoJJecTepruHa y O0NBHBIX BUOPAITMOHHONW 0O0JIC3HBIO.

MATEPHAJIbBI 1 METO/bI

B wuccnenoBanme BKIIOYEHBI 73 TaIMeHTa € YCTAaHOBJICHHBIM nuar€o3oMm Bb
Pa3TUIHOTO TeHe3a (BO3AeHCTBHE JTIOKATLHOM, 00IIeH Wi KOMOMHUPOBAHHON BHOPAITHH).
I'pyniy kKoHTpOIIS cocTaBHIU 73 YCIOBHO 3IOPOBBIX JIMIA, COMTOCTABUMBIX IO BO3PACTY U
MoJly, HE MMEIOIIMX KOHTaKTa ¢ MpodecCHOHaIbHOW BUOpaiueit. Bee ydacTHUKH ObLIH
xKutensMu  Pecmybnukum  bamkoproctaH,  mccienmoBaHWME — IPOBEACHO € HX
WH(GOPMUPOBAHHOTO COTJIACHSI.

Jis  MONEKyJISpHO-TEHETUYECKOTO aHaln3a WCIIONB30BAIM IIEBHYI0 BEHO3HYIO
KpoBb, crabmnusnpoBanHyio KsDJTA. Brimenenme renomuoir [IHK Bemomssmu c
noMomplo Habopa peareHToB JUIsl JKcTpakuuu «Marno-copo» (®BYH [HUU
Omunemuonorun PocnorpebHam3opa). B kadecTBe OOBEKTOB HCCIEIOBAaHHUSA OBLTU
BBIOpaHBI (yHKIIMOHATBEHO 3HaYUMBIC nonuMopHbIE BapHaHThl  TEHOB,
aCCOLIMMPOBAaHHBIE C TMATOTCHE30M  BOCMAJECHHS, OKCHIATHBHOTO  cTpecca |
pemonenupoBanusa TkaHeil: 1s4880 (47C>T, Alal6Val) rena cymepokcungucmyTassl 2
(SOD2), 1516944 (-511C>T) rena unatepaciikuna-1 (IL-15), rs361525 (-238G>A) rena
(daktopa Hekposa omyxonu-o (TNF-a), rs1800795 (-174G>C) reHa wuHTEpiCHKUHA-6
(IL-6) u 151799750 (-1607 1G>2G) reHa MaTpUKCHON MeTayuionpoTenHassl-1 (MMP-1).
l'eHoTHIIMIpOBaHKME TPOBOMWIM METOIOM TMOJTMMEPA3HOW IEMHONW pEaKkiuu B PEKHUME
peambHOrO BPEMEHH C HCIIOJIb30BAaHUEM aJlIeNb-CIICIIM(QUIHBIX OJIMTOHYKJICOTHIHBIX
30H70B Ha ammtudukarope Rotor-Gene Q (Qiagen, ['epmanus).

Jlns  KIMHUKO-TAa00PaTOpHOM XapaKTePUCTHKKM mMmanueHToB ¢ BB ucnonws3oBaim
JAHHBIE O Macce TeJla, a TakKKe pe3ylbTaThl OINpeNeleHHUs YpPOBHS TeMOTIOOHHA,
C-peaxtusHoro 6enka (CPB), Tirroko361 11 001IIeTo X0JIeCTeprHa B CBIBOPOTKE KPOBH.
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Cratuctrdeckyro 00paboTKy MaHHBIX MPOBOJMIN C WCIOIL30BAaHUEM IPOTPAMMHOTO
makera IBM SPSS Statistics 21.0. PacipeencHrie KOJTHIeCTBEHHBIX PU3HAKOB OICHUBAIIN
Ha COOTBETCTBHE HOpPMalmbHOMY. JlJis BBIABICHUS pa3IW4yMid CPEAHUX 3HAYCHUH
UCCIIEyeMbIX OMOXMMHYECKHX M aHTPOIIOMETPUYECKMX IOKazaTeJeld MEXAY TPYMIaMH,
c(OPMUPOBAHHBIMH 10 TEHOTHIAM, TIPUMEHSITH OJTHO(MAKTOPHBIN JAUCTIEPCHOHHBIA aHAIN3
(ANOVA) ¢ nmocienyroluM TOMAapHBIM  CPaBHEHHEM 10 KPUTEpUIO  THIOKH.
KonuuecTBenHble JaHHBIE TPEACTABICHBI B BHIEC CPEIHETO 3HAUYCHHWS M CTaHIApTHOU
omnbku cpexnero (M+m). CtaTucTrdecku 3HaYMMBIMU CUUTaNX paziamyust mpu p < 0.05.

PE3YJIBTATBI U OBCYXKIEHUE

AHanu3 B3aMMOCBSI3M  MONMMOP(HBIX  BApUAHTOB  HCCICAYEMBIX TEHOB C
KOJIMYECTBEHHBIMH ~OMOXMMHYECKHMMH ¥ aHTPOIOMETPHYECKHMH TIOKa3aTelsiMH Y
O0onbHEIX Bb BEIIBUI psint 3akoHOMEpHOCTEH (Tabi. 1).

CraTUCTHUYECKM 3Ha4yMMas accoluainus ObUla OOHapyXeHa Ui TOIHMMOP(HOTO
BapuanTa rs4880 rena SOD2. Y Hocuteneir romoszurotHoro regoruna C/C macca tena
onu1a moctoepHO BoIme (91,00 £ 5,09 k), 4eM y HOCHUTENEH TeTEPO3UTOTHOTO TEHOTHIIA
T/C (76,28 + 2,63 xr; p=0,025). ¥ Hocuteneit renotuna T/T (80,00 + 2,70 xr) 3HaYNMBIX
pasnuuuii ¢ OpYrMMH TPyNIaMH BbIABIEHO He Obuto. [lo ocTambHBIM mMapamerpam
(remormobwn, CPb, Tioko3a, XOJECTepHH) 3HAYMMBIX Pa3IHdUi MEXIY HOCHUTEISIMHU
pazubix reHotunoB r1s4880 He yctaHoBieHO. [lodydeHHBIM pe3yiabTaT corjiacyercs ¢
W3BECTHBIMHU JIAHHBIMH O posii SOD2 B MHUTOXOHIIPUATHLHOM 3HEPTOOOMEHE U PETYJISIIUN
agunoreneza [10]. Ilomumopdusm rs4880 (Alal6Val) Bauser Ha 3PPeKTHBHOCTH
TpaHcnopta (hepMeHTa B MUTOXOHJIPUH, H €T0 CBS3b C MacCOW TeJla MOXKET yKa3bIBaTh Ha
BOBJICUCHHOCTh OKCHJIATHBHOTO CTpecca B MeTabondeckue Hapyiienus npu Bb.

[Ipu oueHke BiusHUA monuMopdHOro Bapuanra rs16944 reuna IL-1f Oblia OTMEUCHA
TEHJCHINSA K TOBBIIICHUIO YPOBHS TJIOKO3bI B KPOBH Yy HOCHTEJNEH TeTepO3UTOTHOTO
resotuna A/G (7,20 £ 0,92 MMoinb/) TO CpPaBHEHUIO C HOCHUTEISMU TOMO3UTOTHOTO
renotuna A/A (5,38 + 0,34 mmons/n). Y Hocutenel reHotuna G/G ypoBeHb TIIOKO3bBI
coctaBisur 5,57 + 0,22 mMmonw/n. Pa3nmuuuss HE JOCTHTIIM yPOBHS CTAaTHCTHYCCKOUN
3HauuMocTu (p>0.05), omHAKO BBIABICHHAS TEHICHIIMS COTJAacyercs ¢ IUICHOTPOMHOU
ponbto IL-1f5, KOTOpBI ydYacTByeT HE TOJHKO B BOCHAJIICHUM, HO W B WHIYKIIHH
uHcynauHope3sucteHTHocTH [11]. Tlo apyrumM wu3ydaembIM MapaMeTpaM 3HAYMMBIX
pa3IN4nil MEXTy TPYyIIaMH 10 JAHHOMY MOTUMOP(HU3MY HE BBISIBICHO.

[omumopduerit Bapuant rs1800795 rena IL-6 nmpoaeMOHCTPUPOBAT HHTEPECHBIE, XOTS
W CTAaTHCTUYECKHM HE3HAUYWMBbIe, TEHJACHIIMA B OTHOIICHHHM MAapKEpOB BOCHAJICHUS WU
KpoBeTBOpeHMs. Hambomee BhICOKMi cpemumii ypoBeHb CPB mabmromancs y HocuTenein
rereposurotHoro reHoruna C/G (7,53 + 4,47 wmr/m) mo CpaBHEHMIO C HOCUTEISIMU
reHotunoB C/C (4,90 £+ 1,73 mr/n) u G/G (4,17 = 0,89 mr/m). Kpome Toro, y HOocuTenen
reHotuna G/G oTMevalicss MHHUMAJIBHBIN Cpeau TPYNI CPEAHHWH YPOBEHb IeMOTIIOOMHA
(135,23 + 2,77 t/n), Torma kak B rpymme C/C 3TOT mMoOKa3aTelb ObUT MaKCHMAaIBHBIM
(148,00 + 4,28 t/m; p=0,061 mns cpaBaenus G/G u C/C). IL-6 siBnsieTcs KIIOYEBHIM
uHaykTopoM cuHTe3a CPb B meuenw, a Takxke BIHSET HAa META0OM3M XKeJle3a H SPUTPOIIOI3
[12, 13]. Hamm paHHBIE KOCBEHHO TOATBEPKIAIOT (DYHKIIMOHATIBHYIO 3HAYAMOCTH
npoMoTopHOTOo noiuMopdusMa rs1800795 B Momynsiiu 3TUX Tiporieccos ipu Bb.
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Taoauna 1

Ioxa3aTesin Beca, YypOBHA reMorjioonHa, C-peakTHBHOTO 0eJIKa, IJII0KO3bI H
X0JIECTEPHHA B 3aBHCUMOCTH OT MOJIUMOP(HBIX BAPHAHTOB HCCJIETYEMBIX T€HOB Y
o0oanHBIX BB

I'eno- I'emorno6un, | C-peaktuBHbIN | [moko3a, | Xonectepun
[Tommopduzm Bec, xr
THIIBI /1 0eJIoK, MI/I1 MMOJIB/TT MMOJIB/JT
4850 T/T | 80,00+2,70 | 138,22+2,73 6,85+3,53 6,13+0,56 | 5,56%0,24
s T/C | 76,28+2,63 | 140,21+3,25 3,73+0,80 5,96+0,38 | 5,05+0,17
(rer SOD2)
C/C | 91,00+5,09 | 143,13+8,99 2,71+0,36 5,99+0,42 | 6,01+0,27
261505 G/G | 79,22+2,05 | 138,26%2,26 5,47+1,58 5,82+0,29 | 5,3840,14
" GIA | 79,133,06 | 139,38+6.91 | 3,142051 | 6,41£1,04 | 5,14+0,38
(rea TNF-o)
A/A | 99,00+6,00 | 142,50+9,50 - 8,1+0,50 | 5,50+1,40
16944 A/A | 76,63+4,01 | 134,69+4,77 3,92+1,36 5,384+0,34 | 5,36+0,26
EIS“CH IL-16) A/G | 80,33+3,65 | 135,9443,56 9,5344,50 7,20+£0,92 | 5,48+0,25
G/G | 80,35+2.41 | 144,2943,41 3,0040,28 5,57+0,22 | 5,43+0,29
1799750 1G/1G | 77,53+4,18 | 135,32+3,96 4,20+1,23 6,11+0,72 | 5,53+0,27
s 1G/2G | 82,06+2,44 | 138,00+4,05 7,06+4,20 5,53+0,25 | 5,27+0,29
(rer MMP-1)
2G/2G | 82,1743,22 | 144,50+3,99 5,36+1,70 7,00£0,91 | 5,88+0,25
1800795 C/C | 81,08+4,18 | 148,0044,28 4,90+1,73 6,39+1,12 | 5,3840,34
EieH IL6) C/G | 76,31+2,09 | 140,65+5,09 7,53+4,47 6,20+0,53 | 5,27+0,30
G/G | 83,46+3,16 | 135,23+2,77 4,17+0,89 5,93+0,38 | 5,58+0,21

Uro kacaeTcst mosuMOp(HBIX BapuaHToB rs361525 rewa TNF-o u rs1799750 rena
CTaTHCTUYCCKHU

MMP-1, To0

3HA4YMUMBbIX pa3n1/1q1/1171 oo

BCEM

AHAJIN3UPYCMbIM

KOJTMYECTBEHHBIM TPU3HaKaM (Macca Tena, remoriioown, CPb, Tiroko3a, XOJecTepHH)
MEXIy HOCHTEISIMA PAa3IMYHBIX TCHOTHUIIOB BBIABICHO He OblI0. CpemHHMe 3HAYCHUS
MoKa3aTesiell B Ipynmmax ObLTH COMOCTaBUMBI. DTO MOXKET CBHJICTEIBCTBOBATH O TOM, YTO
BKJIAJ] JTaHHBIX KOHKPETHBIX TOJIMMOP(HBIX JIOKYCOB B BapHaOCILHOCTh H3yYECHHBIX
MeTabOJMIECKUX ¥ BOCHAINTEILHBIX MapKepoB B KOHTeKcTe Bb He sBisieTcs Bemymum,
au0o ux 3ddekt TpedyeT H3ydyeHHs B Oo0jiee KPYHHBIX BBIOOpKAX HIM C YYETOM
B3aMMOJICUCTBUS C IPYTUMU T€HETUYCCKUMH U CPEAOBBIMH (DaKTOPaMHU.

Takum 00pa3oM, pe3yJbTaThl UCCICIOBAHUS YKa3bIBAIOT Ha MU GEPEHINPOBAHHOE
BITUSHAC W3YYCHHBIX TCHETWYCCKUX BapwaHToB. [lommMopdu3M reHa aHTHOKCHIAHTHOMN
3amuThl SOD2 oka3aics acCOLMMPOBAH C aHTPOIOMETPUUYECKUM IOKazaTenaeM (Maccoi
Tena), B TO BpeMs KaK BapHaHThI TCHOB ITUTOKUHOB [L-1f u IL-6 moka3anu TeHICHIIUU K
CBS3M C [apaMeTpaMH yIJIeBOJHOro oOMeHa U 0ocTpo(a30BOr0  BOCHAICHHUS
COOTBETCTBEHHO. JTO COIJIACYeTCs C MPEACTABICHUAMH O TOM, YTO XPOHHYECKOE
HH3KOMHTCHCHBHOE BOCITIAJICHHE u OKCHIATUBHBIN cTpecc BEICTYTAIOT
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B3aWMOCBSI3aHHBIMH ITATOTCHETUIECCKUMHU 3BEHBSIMHU, CIIOCOOCTBYIOIUMHE (POPMUPOBAHUIO
MEeTa0OIMIECKUX HAPYIICHUN y OOJBHBIX BUOPAIIMOHHON 0O0JIC3HBIO.

3AKIIOYEHHUE

[MpoBeneHHOE WCCIEOBAaHUE MO3BONMIIO BBISBUTH NG (GEpEHIIMPOBAHHOE BIIUSHHE
noauMOp(GHBIX ~ BapUaHTOB  KIIOYEBBIX TI'CHOB  aHTHOKCHJAHTHOW  3allUTBl U
MPOBOCTIAIUTEIHHBIX ITUTOKWHOB HAa META0OIMYSCKHUE W BOCIAJIUTEIbHBIC MapKephl Y
OO0JBHBIX BUOPAIIMOHHOW 00JIe3HBI0. Y CTaHOBJIEHA CTATUCTHYECKH 3HAYMMAs aCCOLIMAITUS
redotuna C/C nomumopgHoro Bapuanta rs4880 reHa SOD2 ¢ yBelnUYeHHEM MacChl Tela,
YTO YKa3blBaeT Ha BOBJIICUCHHOCTh T'CHETUYCCKU JETCPMUHHPOBAHHBIX OCOOCHHOCTEH
OKCHJIATUBHOTO CTpecca B PETyNSIUI0 JHEPreTUYeCKOro OOMEHa TpU JaHHOM
3a0omneBannu. OOHApYXKEHBl Tak)Ke TEHACHIMH K CBA3M TEHETHYECKHX BapHAHTOB
IIATOKWHOB C Ja0OpaTOpHBIMH TIOKA3aTeNsIMU: TETePO3UTOTHRIM TeHoturm A/G
nosmMopdHoro BapuanTa rs16944 rtema [L-1f accouuupoBaH C TCHACHIHMEH K
MOBBIIICHHUIO YPOBHS ITIOK036I, a reHoTun C/G noaumopdHoro BapuanTta rs1800795 rena
IL-6 — ¢ Gomee BBICOKMMH 3HaYeHUAMH C-peakTHBHOTO O€Nka, 9TO COTJIACYeTCs C HX
pOJIbIO B MOXYJISAIUU BOCHAIUTEIHLHOTO OTBETa W MeTabonm3ma. B To ke Bpems, B
UCCIICyeMO BBIOOPKE HE BBISIBIICHO 3HAYMMOTO BJIMSHUS TOJUMOP(HBIX BapHaHTOB
rs361525 rema TNF-oo m rs1799750 rema MMP-1 Ha BapwabelbHOCTh H3YYCHHBIX
OMoXuMHUYECKUX TapaMeTpoB. [lomydeHHBIE pPE3yIbTaThl PACIIUPSIOT MOHUMAaHUC
MOJIEKYJIIPHO-TEHETHIECKUX MEXaHU3MOB (hopMupoBaHuUs KOMOPOHTHBIX
MeTaboNnYecKuX HapyIIeHWH Tpu BUOpalMoHHOI Oosie3HU. BbIneleHHbIe TeHETHYECKUE
Mapkepsl (SOD2, IL-1f, IL-6) IpencTaBiIsiOT HHTEPEC A1 JATBHEHITUX UCCICIOBAaHUN B
pamMKax pa3pabdOTKH MEPCOHATU3UPOBAHHBIX MOIXO0/IOB K OIICHKE PHCKAa U MPOQIIAKTHKES
CEPJIEYHO-COCYNUCTHIX OCIOKHEHWH Yy TAalWeHTOB C JUINTEIbHBIM BO3JAEHCTBHEM
MIPOM3BOACTBEHHON BUOpALINH.
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THE ROLE OF OXIDATIVE STRESS AND INFLAMMATION-RELATED GENE
POLYMORPHISMS IN THE FORMATION OF METABOLIC DISORDERS IN
VIBRATION DISEASE

Mukhammadiyeva G. F.", Shaihlislamova E. R."*, Karimov D. 0."",
Khusnutdinova N. Yu.", Ryabova Yu. V.", Repina E. F.", Karimov D. D."
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Vibration disease (VD) is a common occupational pathology resulting from
prolonged exposure to local, whole-body, or combined vibration. Its pathogenesis is
complex, involving neurovascular, musculoskeletal disorders and systemic metabolic
disturbances. Emerging evidence highlights the critical role of chronic low-grade
inflammation and oxidative stress in VD progression and its complications. Genetic
predisposition, mediated by functional polymorphisms in genes regulating these
processes, may explain individual differences in susceptibility and clinical manifestations.
However, data on the association of genetic variants with metabolic and inflammatory
markers in VD patients are limited. This study aimed to investigate the associations
between polymorphisms in key genes involved in antioxidant defense (SOD2, rs4880),
pro-inflammatory signaling (IL-1f, rs16944; TNF-a, rs361525; IL-6, rs1800795), and
tissue remodeling (MMP-1, rs1799750) with anthropometric and biochemical parameters,
including body weight, hemoglobin, C-reactive protein (CRP), glucose, and total
cholesterol levels in patients with VD. A case-control study was conducted involving 73
patients with a confirmed diagnosis of VD and 73 healthy individuals without
occupational vibration exposure, matched for age and sex (control group). All participants
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were residents of the Republic of Bashkortostan and provided informed consent. Genomic
DNA was isolated from venous blood using the magnetic particle-based "Magno-Sorb" kit
(FBUN TsNII Epidemiology of Rospotrebnadzor). Genotyping of the single nucleotide
polymorphisms (SNPs) rs4880 (SOD2), rs16944 (IL-1p), 1s361525 (TNF-a), rs1800795
(IL-6), and polymorphism rs1799750 (MM P-1) was performed using real-time polymerase
chain reaction (PCR) with allele-specific fluorescent probes on a Rotor-Gene Q
thermocycler (Qiagen, Germany). For VD patients, data on body weight (kg) and serum
levels of hemoglobin (g/L), CRP (mg/L), glucose (mmol/L), and total cholesterol
(mmol/L) were collected. Statistical analysis was performed using IBM SPSS Statistics
21.0. Normality of data distribution was assessed. To compare mean values of the studied
parameters across genotype groups, one-way analysis of variance (ANOVA) was applied,
followed by pairwise comparisons using Tukey's test. Data are presented as mean *
standard error of the mean (Mz+m). A p-value of <0.05 was considered statistically
significant. The analysis revealed a statistically significant association for the SOD2
rs4880 polymorphism. Carriers of the homozygous C/C genotype had a significantly
higher body weight (91.00 £ 5.09 kg) compared to carriers of the heterozygous T/C
genotype (76.28 + 2.63 kg; p=0.025). No significant differences were found for other
parameters (hemoglobin, CRP, glucose, cholesterol) between different rs4880 genotypes.
Regarding the IL-1f rs16944 polymorphism, a trend towards higher blood glucose levels
was observed in carriers of the heterozygous A/G genotype (7.20 £ 0.92 mmol/L)
compared to carriers of the homozygous A/A genotype (5.38 £ 0.34 mmol/L). For the
IL-6 1s1800795 polymorphism, the highest mean CRP level was found in carriers of the
heterozygous C/G genotype (7.53 + 4.47 mg/L). Furthermore, a trend towards a lower
hemoglobin level was noted in carriers of the homozygous G/G genotype (135.23 + 2.77
g/L) compared to the C/C genotype group (148.00 + 4.28 g/L; p=0.061). No statistically
significant associations were found for the TNF-o rs361525 and MMP-1 rs1799750
polymorphisms with any of the studied biochemical or anthropometric parameters among
VD patients. This study demonstrates a differential influence of genetic polymorphisms
related to oxidative stress and inflammation on metabolic and inflammatory markers in
vibration disease. A significant association was established between the SOD2 rs4880 C/C
genotype and increased body weight, highlighting the role of genetic factors in antioxidant
defense in energy metabolism regulation in VD. Trends were identified linking /L-// and
IL-6 gene variants with glucose metabolism and acute-phase inflammation, respectively.
These findings contribute to understanding the molecular genetic mechanisms underlying
comorbid metabolic disorders in VD and identify SOD2, IL-1f, and IL-6 as potential
candidate genes for further research aimed at developing personalized risk assessment and
prevention strategies for cardiovascular and metabolic complications in workers exposed
to occupational vibration.

Keywords: vibration disease, gene polymorphism, SOD2, IL-1§, TNF-a, IL-6,
MMP-1, metabolic markers, C-reactive protein.
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