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Lienb: M3yuntb 0COBEHHOCTM NepeknUCcHOro okucaeHus aunugos (MOJ1) cTpecca U aHTMOKCUAAHTHOM cuctembl (AOC) KpoBM Npu Hecneumduyeckom
aopToaptepuute (HAA) c npeMmyLLLeCTBEHHBIM NopakeHnem bpaxuouedanbHbIx COCYA0B.

Matepuan u meToapbl: M3yyeHbl HEKOTopble KoMnoHeHTbl MO/ (ManoHoBbIN Ananbaerna — MIA), AOC (cynepokenaamcmytasa — COJl, ackopbuHosas
Kucnota — AK) 1 BocnanuTenbHoro npouecca (cuanosas kuciota — CK) y 16 naumeHTos ¢ | Tunom HAA, rae BocnanuTesbHbl MPOLLECcC I0KaAn3yeT-
CA NPevMYyLLECTBEHHO B Ayre aopTbl U eé BeTBAX. Hanbonee yacto HAA 6bin OTMEYEH cpeaum L, KeHcKoro nona (n=14; 87,5%), cpefHuit Bo3pact
naumenToB coctasun 20,8+0,8 net. MccnenoBaHue BbilueyKasaHHbIX NOKa3aTeNi NpoBOAMAM B AiBa 3Tana — NpW NOCTYN/IEHUN NALMUEHTOB B CTAAUN
060CTpeHns BocnaneHua 1 nocae NpoBeAeHUA TapreTHOM NPOTUBOBOCMANIUTENbHOW, UMMYHHOKOPPUTMPYIOLLEH U aHTUOKCUMAAHTHOM Tepanuu — B
CTafiMm1 peMmUCccUM BOCNANNTEbHOTO NpoLiecca.

Pesynbratbi: M3yyeHue npoueccos MO/ 1 AOC nokasano, YTo y BCex NaLMeHTOB NpM NOCTYNAeHUM U3-3a OCTPOrO BOCMANUTENbHOIO NpoLecca Umeno
MECTO 3HAaYMMOE HapyLIEHWE CUCTEMbI KOKCUAAHTbI-AaHTMOKCUAAHTbIY. Tak, KoHUeHTpauua MA 6bina yBennyeHa B 2,6 pasa u coctasuna 3,90,1
MKMONb/A1. Mocne NpoBeAeHUA NaToreHeTUYeckn 060CHOBAHHOM TapreTHOM Tepanum OTMEYaoCh 3HaUMMOe ero CHusKeHve 4o 2,920,1 mKkmonb/n
(p<0,001). Takke Ha GOHE aKTUBHbIX NPOLLECCOB JIMMONEPOKCUAALLIUM 3aMETHO CHUXANACh akTMBHOCTb AOC opraHuama. Tak, akTvBHOCTb COZ u AK
B Nepu1oj, OCTpOro BOCNaanTeNnbHOro npouecca bbina cHukeHa B 1,4 1 1,3 pasa cooTBeTCTBEHHO M cocTaswna 13,3+0,1 y.e./n u 57,8+0,3 mKkmonb/n
COOTBETCTBEHHO. [OBTOPHOE MCCNeA0BaHME YKa3aHHbIX NMOKa3aTesel nocne NpoBefeHUs Ny/ibC-Tepanum NoKasano 3HaYMmoe yBEMYEHNE UX aKTUB-
HOCTM M0 CPaBHEHMIO C UCXOAHBIMM AaHHbIMM — A0 15,940,2 y.e./n v 63,920,4 mkmonb/n cooTseTcTBeHHO. CoaepskaHue CK, KoTopas ABNSETCA OAHUM
13 BaKHbIX KOMMOHEHTOB IMKOMPOTEMHOB M MUKOAMNMUAOB MembpaH KNeTok, 6bino yBennueHo B 2,3 pasa (6,1+0,1 mmonb/n) u nocne nevexus
3HAYMMO CHM3UAOCH A0 3,4+0,1 Mmonb/n (p<0,001). Takune dakTopbI, Kak MO U BO3PACT, HE BAUAIM Ha AUHAMMUKY U3MEHEHWI NoKasaTenei, Kpome
nokasateneii CK, KoTopas umena 6onee BbICOKME 3HAYEHMA Y KeHWMH (p<0,05).

3akntoueHue: npu HAA B cTaanm 0CTPOro BOCNaNeHWsA 0TMeYaeTcs yBenndeHune cogepanua MIA, cauaetenbcrsytolee 06 OKMCAUTENBHOM CTpecce.
Ha sT0l1 nouBe NpoucxoauT CHUKEeHMe nokasaTeneit AOC, YTo HeOBXOAMMO YUMTBIBATb NPU NPOBEAEHWM NPeAONepaLIMOHHON NOATOTOBKYU NALMEHTOB
K NPeACTOALLMM PeBaCKYNA3MPYIOLLMM onepauuam. BKaoyeHne B NPOTOKOA cTaHAapTHOM Tepanuu HAA 1 WMpoKoe npUMeHeHne aHTMOKCUAAHTOB
MO3BOAAIOT YNYHLWMNTb Pe3y/ibTaTbl IeYeHUA NaLUEeHTOB.

KnioueBble cnoBa: Hecreyuguveckuli aopmoapmepuum, nepekucHoe oKucsaeHue aunudos, aHMUOKCUOGHMHAA cucmema, MasnoHo8bIl duansdeaud,
cynepoKcudducmMymasa, acKopbUHOBAA KUC/IOMA, CUGA08aA KUCaAOMA.

Ana uutuposaHusa: fambos Afl, Hebmatzoga O, Kobunbekos bW, Kocumos FOM, Anun-3age Cl. OKMCAUTE/bHBIN CTPECC M aHTUOKCMAAHTHAA cuctema npu
Hecneuundnyeckom aoptoapTepumnte | TMna. BecmHuk AsuyerHsl. 2022;24(2):185-92. Available from: https://doi.org/10.25005/2074-0581-2022-24-2-185-192
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Objective: To study the features of lipid peroxidation (LPO) and the antioxidant system (AOS) in blood in Takayasu arteritis (NF) with a predominant
lesion of brachiocephalic vessels.

Methods: Several markers of LPO (malondialdehyde — MDA), AOS (superoxide dismutase — SOD, ascorbic acid — AA) and inflammation (sialic acid — SA)
were studied in 16 patients with type | TA, where the inflammatory process was localized mainly in the aortic arch and its branches. Most commonly
TA was observed among females (n=14; 87.5%), the average age of patients was 20.810.8 years. The study of the above markers was carried out in
two stages: upon admission of patients in the stage of exacerbation of inflammation and after targeted anti-inflammatory, immunomodulatory and
antioxidant therapy — in the stage of remission of the inflammatory process.

Results: The study of LPO and AOS showed that in all patients, upon admission, there was a considerable oxidant-antioxidant imbalance due to an
acute inflammatory process. MDA was increased by 2.6 times constituting 3.9+0.1 umol/I. After pathogenetically targeted therapy, its significant
decrease to 2.91£0.1 umol/l (p<0.001) was achieved. Activation of LPO was paralleled with a significant decrease of the body's AOS markers. The
activity of SOD and concentration of AA during acute inflammatory process was reduced by 1.4 and 1.3 times, and amounted to 13.30.1 c.u./l and
57.810.3 umol/l, respectively. After pulse therapy these indicators showed a significant increase compared with the initial data: up to 15.910.2 c.u./I
and 63.9£0.4 umol/l, respectively. The content of SA, which is one of the important components of cell membrane glycoproteins and glycolipids, was
increased by 2.3 times (6.1£0.1 mmol/l), while after treatment it significantly decreased to 3.4+0.1 mmol/I (p<0.001). Gender and age did not affect
the dynamics of the specified markers, except for SA, which showed higher values in women (p<0.05).

Conclusion: With TA in the stage of acute inflammation, increased content of MDA was found, indicating development of the oxidative stress. On
this background the AOS indicators were decreased, which should be taken into account during preoperative preparation of patients for upcoming
revascularization. The inclusion antioxidants in the protocol of standard TA therapy may improve the patients’ outcomes.

Keywords: Takayasu arteritis, lipid peroxidation, antioxidant system, malondialdehyde, superoxide dismutase, ascorbic acid, sialic acid.
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BBEAEHMUE

Hecneuundunueckuit aoptoaptepumnt (HAA), asnsatowmecs namo-
NaTUYECKMM XPOHUYECKMM BOCMANMUTEIbHBIM NPOLLECCOM, CYUTAETCA
BTOPOM MO 3HAYMMOCTM NOCNE AaTePOCKAEPO3a MPUYUHOWN OKK/IHO3M-
OHHO-CTEHOTMYECKOrO MOPaXKEHUA aopTbl U OTXOHALLMX OT Heé Mma-
rMcTpanbHblx cocyaos [1-3]. CornacHo AaHHbIM KPYMHbIX 3NUAEMUO-
NOTUYECKMX UCCNef0BaHMIA NaTonorusa BcTpedaetca y 1,2-33 yenosek
Ha 1 MUANMOH HaceNeHWA U B OCHOBHOM Y NINL, KEHCKOFO nona u Mo-
JI0Z10r0 BO3PACTa, NPOXKMBAIOLWMX B CTPAHAX C KapKMM KaMmaTom [1,
4-6].

B pesynbTaTe ayTOMMMYHHbIX NPOLECCOB W rPaHyN1eMaTO3HOro
BocnaseHuna npu HAA NpoucxoauT NOBPEXAEHUE SHAOTENMA COCY-
[10B, 4TO MPUBOAUT HE TONBKO K €ro ANCOYHKLMM, HO U NOCAEAyIOLLEN
rMnepnaasum n obcTpykumm cocynos [2, 7]. Kpome Toro, aucdyHKuma
3HAOTE/IMA OKa3blBAET 3HAYMMOE BAMAHWME HA PEryaaLmio TOHyca U
COKPATUTENbHYIO CMOCOOHOCTb COCYA0B, PAaBHOBECUE OKUCAWUTENb-
HO-BOCCTAHOBWTE/IbHBIX MPOLLECCOB U BHYTPEHHWUIA FOMEOCTa3 IHAO-
Tenua [7, 8].

MHOMMMM UCCNefoBaHMAMM OblI0 MOKA3aHO, YTO aKTUBHbIE
dopmbl Kncnopoga (APK) perynupytot Bce npoTeKatowme ¢pusnono-
rMyecKkme NPoLLecchl B COCYZaX, Y4acTBYIOT B CUHTE3e MHOXeCTBa b1o-
JIOTUYECKM aKTMBHbBIX BELLECTB M PEryALMM BHYTPEHHETO FOMeocTa-
3a [7-9]. OaHaKo Npu aKTMBHOM Hecneunpnyeckom ayTouMMyHHOM
BOCMA/IMTENbHOM MPOLLECCE, MMEIOLLEM MECTO B OCTPOM U NOAOCTPOM
cTagusax HAA, npovcxoguT HapylueHue 6anaHca cMCTeMbl «OKCUAAH-
TbI-aHTUOKCUAAHTBI», YTO YCUIMBAET NPOLLECCHI NOBPEXAEHUA IHAO-
Tenus, TeM CambIM co34aBas NopoyHbIl Kpyr [10, 11].

CnepyeT OTMETUTb, YTO AMCOANAHC MEXAY Pa3/IMYHbIMM NOKa3a-
TeNsAMM NepekUCcHOro okmcaeHus nnnuaos (MOJT) M aHTUOKCUAAHTHOW
cuctembl (AOC) bbin paHee U3yyeH MpU MHOTUX APYIUX XPOHUYECKUX
BOCMANIMTENbHbIX 1 HEMHDEKLIMOHHDBIX 3360/1€BaHNAX CEPLEYHO-COCY-
anctoit cuctembl [12-16). Yto e Kacaetcs HAA, To noaobHble uccne-
[l0BaHMA manoumcaeHHsl [10, 11, 17], ocobeHHO cpean HaceneHws
Hallero pervoHa. Tak, 40 KOHLA He M3yYeHHbIMWU OCTALOTCA TaKue BO-
NPOCbI, KaK 3aBUCMMOCTb CHUXKEHWS NoKa3saTeneit AOC oT nona 1 Bos-
pacTa NaUMEHTOB, CTENEeHM BOBAEYEHHOCTM COCYA0B B BOCMAUTENb-
HbI NPOLLECC, @ TAKXKE IOKAZIM3aLMM 1 TUNA NOPAXKEHUA apTeEPUA.

LLENb UCCNEAOBAHMUA

M3yunTb 0COBEHHOCTM OKMUCAWUTE/IbHOTO CTPEcca WM aHTUOKCH-
[AHTHOM CUCTEeMbI KPOBM Npu Hecneundryeckom aoptoaptepumTe ¢
NPeUMyLLECTBEHHbIM NOpaeHWem BpaxnoLedanbHbIX COCYL0B.

MATEPUAN U METOAbI

M3yyeHbl HEKOTOPble KOMMOHEHTbI OKUCIWUTENbHOTO CTpecca
(MAOA), aHTMOKcuaaHTHOW cuctembl (COM, AK) v BocnanuTenbHoro
npouecca (CK) y 16 naumenTos ¢ | Tumom HAA, rae BocnanuTenbHbli
NPOLECC IOKANN3YeTcA NPEeUMYLLECTBEHHO B yre aopTbl U e€ BETBAX.
Haunbonee yacto HAA 6bin OTMEYEH Cpeam AL, eHCKoro nona (n=14;
87,5%), cpenHwii Bo3pacT naupeHToB coctasun 20,810,8 ner.

Bce nccnenoBaHuA no M3yyeHMto nokasateneit cuctembl M0
n AOC 6bin1 nposeseHbl Ha Kadeape BUOXMMUU TafKUKCKOTO rocy-
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INTRODUCTION

Nakayasu arteritis (TA), which is an idiopathic chronic inflam-
matory disease, is considered the second after atherosclerosis
most important cause of occlusive and stenotic lesions of the aorta
and the great vessels emerging from it [1-3]. According to the data
of large epidemiological studies, its prevalence is 1.2-33 people per
1 million population, it mainly affects females and young people
living in hot countries [1, 4-6].

Autoimmune processes and granulomatous inflammation
in TA cause damage of the vascular endothelium, which leads not
only to its dysfunction, but also to subsequent hyperplasia and vas-
cular obstruction [2, 7]. In addition, endothelial dysfunction has
a significant impact on the regulation of the vessel wall tone and
vascular contractility, the balance of redox processes, and internal
homeostasis of the endothelium [7, 8].

Many studies have shown that reactive oxygen species (ROS)
regulate all ongoing physiological processes in the vessels being in-
volved in the synthesis of many biologically active substances and
the regulation of internal homeostasis [7-9]. However, with an ac-
tive nonspecific autoimmune inflammation that occurs in the acute
and subacute stages of TA, oxidant/antioxidant disequilibrium en-
hances endothelial damage thereby creating a vicious circle [10,
11].

It should be noted that the imbalance between various mark-
ers of lipid peroxidation (LPO) and the antioxidant system (AOS)
was previously studied in many other chronic inflammatory and
non-infectious diseases of the cardiovascular system [12-16]. As
for TA, such studies are scarce [10, 11, 17], especially among the
population of our region; therefore, dependence of the decrease
in AOS markers on the gender and age of patients, the degree of
involvement of blood vessels in the inflammatory process, as well
as the localization and type of arterial damage remain unexplored.

PURPOSE OF THE STUDY

To study the features of oxidative stress and the AOS in blood
of TA patients with a predominant lesion of brachiocephalic ves-
sels.

METHODS

Several markers of oxidative stress (MDA), AOS (SOD, AA) and
inflammatory process (SA) were studied in 16 patients with type
I TA, in which the inflammatory process was localized mainly in
the aortic arch and its branches. Most commonly TA was observed
among females (n=14; 87.5%), the average age of patients was
20.8+0.8 years.

All studies on the LPO and AOS were carried out at the De-
partment of Biochemistry of Avicenna Tajik State Medical Universi-
ty between 2018 and 2021. The blood serum of patients served as
a biomaterial for the above studies.

The study was carried out in two stages: upon admission of
patients during acute inflammation phase, and after targeted an-
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[apCTBEHHOTO MefMLMHCKOrO YHUBepcuTeTa UM, Abyanu nbHu CuHo
B nepunog 2018-2021 rr. bBuomatepuanom gna BbINONHEHWA BblLLEYKa-
3aHHbIX UCCNEeA0BaHUIA CYXKUNA CbIBOPOTKA KPOBU NaLLMEHTOB.

MccneposaHne nposoanan B ABa 3Tana — Npu NOCTynaeHun
NauyMeHTOB B CTaguM OCTPOro BOCMANEHWUA, U NOCAe NONYYeHUs Tap-
reTHOM NPOTUBOBOCMANNUTENbHON, UMMYHHOKOPPUTMPYIOLLEH U aHTU-
OKCUAQHTHOMN Tepanuu — B CTaZMU PEMUCCUM BOCNAIUTENBHOTO NPO-
Lecca.

KoHcepBaTWBHaA Tepanua cpefHel NpPOLOKUTENbHOCTbIO
34,2+6,2 cyTOK, HanpaBAeHHAA Ha KynupoBaHWe OCTPOro BOCManu-
TE/IbHOro Npovecca, NPOBOAWIOCL BCEM NaLMeHTam B 06béme Lu-
TOCTAaTUKOB (METOTpeKcaT 25 Mr BHyTpUMbILWEYHO 1 pa3 B Heaento, B
TeueHve 3 Heaenb NoapAa — 8 NaLMEHTOB), IIOKOKOPTUKOMAO0B (Me-
TMANPeAHW30N0H BHYTpUBeHHO 500 mr 3 gHA n 250 mr 3 gHA; 16 mr
nepopansbHo — 30 AHel, 8 Mr — exkeaHeBHO He meHee 30 gHeit — 16
NaLMEHTOB), HECTEPOUAHBIX MPOTUBOBOCMAIMTENbHBIX NPENapaToB
(AnKknodeHak HaTpua 75 Mr BHYTPUMBbIWEYHO 1 pa3 B AeHb B Teye-
HWe 5 aHelt — 16 NauueHToB), AOHATOPOB OKCMAA a30Ta (L-apruHuHa
acnapTaT 200 Mr BHYTPMBEHHO 1 pa3 B AeHb B TeyeHue 7 aHen — 14
MaLMEeHTOB) M aHTMOKCMAAHTOB (ackopbuHoBas Kucnota — 1000 mr
BHYTpUBEHHO 1 pa3 B AeHb B TeuyeHue 10 aHei, Tokodepon — 30%
MacnfHbIN PacTBOpP ANA NPUMEHEHWUA BHYTPb MO 2 MA eXeAHEBHO B
TeyeHMe mecsla — 16 naumeHTos).

CopeprkaHune MJA onpeaensnocb ¢ NOMOLLbIO peakuum ¢ 2-Tu-
06apbuTtypoBoit Kucnotoi no cnocoby CranbHoi U.4., COA — no cno-
COBHOCTM hepmMeHTa TOPMO3UTb a3pObHOE BOCCTAHOB/IEHWE HUTPO-
CuHero TeTpasonua Ao dopmasaHa, AK — No meToauKe, OCHOBAHHOM
Ha peakumnu ¢ 2,4-anHuTporngpasnHom n CK — konopumeTtpmyeckum
meTtogom lecca.

[MonyyeHHble B xoAe MccnefoBaHUA AaHHbIe NOABEPrHYTLI CTa-
TUCTUYECKOW 06paboTKe ¢ MCMOAb30BaHWEM NporpamMmbl «Statistica
6.0» (StatSoft Inc., USA). [na abCcONOTHbIX BEAWYMH BbIYMUCAAANCH
cpefHue 3HauyeHus U owunbka cpeaHero 3HaveHua (Mim); ansa Ka-
YECTBEHHbIX MOKa3aTenell — OTHOCWUTeNbHaA BenanuuHa (P, %). Map-
Hble CPaBHEHUA abCOOTHbBIX BEIMYMH NPOBOAWUAUCH NO T-KpUTEPHIO
BuaKOKcOoHa. Pasnnyma cynTasncb CTaTUCTUYECKM 3HAYMMbIMK MpU
p<0,05.

PE3YNbTATDI

M3yyeHne npoueccos MOJ1 n AOC nokasano, YTo y BCeX nauu-
€HTOB MpW NOCTYN/IEHUM M3-3a OCTPOrO BOCMANUTENLHOIO npouecca
MMEeNI0 MEeCTO 3HaUMMOe HapyLUeHUe CUCTEMbl KOKCUAAHTbI-aHTUOK-
cvMaaHTbi» (Tabn.).

MccnepoBaHua nokasanu, Yto KoHueHTpauua MIA, asnsatowe-
roc O4HUM M3 OCHOBHbIX KOHEYHbIX MPOAYKTOB IMNONEPOKCUAALIUN,
No CpaBHEHMIO C pedepeHCHbIMU 3HaUYeHWAMM Y nauueHTos ¢ HAA
npwv NOCTYNIEHWUM, KOTAA UMENCA OCTPbI BOCMANUTENbHDBIN NpoLiecc,
6bina ysenuyeHa B 2,6 pasa u coctasuna 3,910,1 mkmonb/n. Nocne
nposeseHWA NaToreHeTMYeckM 060CHOBAHHOM TapreTHOM Tepanum oT-

Tabauya [Noxkasamenu 0/1, AOC u CK

MAA, mkmonb/n / MDA, umol/I 1.5+0.05
coa, y.e./n /SOD, c.u./I 18.25+0.13
AK, mgmonb/n / AA, umol/I 77.310.82

CK, mmonb/n / SA, mmol/I 2.7+0.02

ti-inflammatory, immunomodulatory and antioxidant therapy
during the stage of remission of the inflammatory process.

Conservative therapy with an average duration of 34.216.2
days, aimed at termination of the acute inflammatory process, was
carried out in all patients in the following doses: cytostatics (meth-
otrexate) 25 mgi.m. once a week, for 3 weeks in a row — 8 patients,
glucocorticoids (methylprednisolone) i.v. 500 mg for 3 days and 250
mg for 3 days; 16 mg orally — 30 days, 8 mg daily for at least 30
days — 16 patients, non-steroid anti-inflammatory drugs (diclofenac
sodium) 75 mg i.m. once a day for 5 days — 16 patients, nitric oxide
donors (L-arginine aspartate) 200 mg i.v. once a day for 7 days — 14
patients, and antioxidants, such as AA — 1000 mg i.v. once a day
for 10 days, and tocopherol — 30% oil solution PO , 2 ml daily — 16
patients.

The content of MDA was determined using the reaction with
2-thiobarbituric acid according to the method of Stalnaya I.D., SOD
— by the ability of the enzyme to inhibit the aerobic reduction of
nitro blue tetrazolium to formazan, AA — by a method based on the
reaction with 2,4-dinitrohydrazine and SA — colorimetrically by the
Hess method.

The data obtained during the study were statistically pro-
cessed using the Statistica 6.0 software (StatSoft Inc., USA). For
absolute values, the mean value and the mean error (M+m) were
calculated; for qualitative indicators — relative value (P, %). Paired
comparisons of absolute values were carried out using the Wilcox-
on T-test. Differences were considered statistically significant at
p<0.05.

RESULTS

The study of LPO and AOS indicators showed that in all pa-
tients, upon admission there was a considerable oxidant-antioxi-
dant imbalance due to an acute inflammatory process (Table).

Studies have shown that the concentration of MDA, which is
one of the main end products of LPO, compared with the reference
values in patients with TA at admission, when there was an acute
inflammatory process, was increased by 2.6 times and amounted
to 3.9+0,1 umol/I. After pathogenetically targeted therapy, its sig-
nificant decrease to 2.9+0.1 pmol/I (p<0.001) was noted. However,
reference values were not achieved, which indicates the chronic
nature of the inflammatory process in TA.

On the background of active LPO processes, the activity of
AOS significantly decreased. Thus, the activity of SOD in the blood
serum of patients with TA during the acute inflammatory process
was reduced by 1.4 times and amounted to 13.3%0.1 c.u./l. The
same trend was noted in relation to the AA which is a non-enzy-
matic antioxidant of direct action, the content of which was re-
duced by 1.3 times compared with the reference values. After
pulse therapy the activity of these indicators showed a significant

Table Indicators of LPO, AOS and SA

Mocne neyeHusn

After treatment P
3.940.1 2.9+0.1 <0.001
13.31#0.1 15.940.2 <0.001
57.8+0.3 63.910.4 <0.001
6.1+0.1 3.4+0.1 <0.001

MNpumeyaHwue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3MUMA L0 U Nocae nedvenus (no T-KpuTepuio BUNKoKcoHa)
Note: p — statistical significance of the difference before and after treatment (according to the Wilcoxon T-test)
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MeYaNochb 3HaunMoe ero cHuenue ao 2,9+0,1 mkmonb/n (p<0,001).
OAHaKO AMHAMMUMYECKOTO ero YMEHbLUEHWUA A0 pedepeHCHbIX 3Have-
HWI1 He OTMEYANOCh, YTO NOATBEPHKAAET PAKT XPOHMYECKOTO XapaKTe-
pa BocnanutenbHoro npouecca npu HAA.

Ha ¢oHe aKTMBHbIX MPOLECCOB NMMNONEPOKCUAALIMMN TaKKe 3a-
METHO CHUM¥Kanacb akTMBHocTb M AOC. Tak, aktmBHoCTb CO/ B CbiBO-
POTKe KpoBu y naumeHToB ¢ HAA B neprog, ocTporo BOCNaAnTeNbHOro
npouecca 6bina CHukeHa B 1,4 pasa u coctasuna 13,310,1 y.e./n. Ta-
Kas e TeHAeHUMA bblia 0bmeyeHa 1 B OTHOLIEHNN HedePMEHTHOTo
aHTMOKCUAAHTa NPAMOTO feicTeuma — AK, cogepikaHue KoTopolt 6bino
CHU}KeEHO B 1,3 pa3a No CPaBHEHMUIO C pedepeHCHbIMM 3HAYEHNUSMM.
MoBTOpHOE MCCneaoBaHME YKa3aHHbIX NMOKa3aTenei nocne nposeae-
HWA NyNbC-TePannM NPOAEMOHCTPMPOBAN0 3HAYNMOE YBEIMYEHNE UX
AKTUBHOCTU MO CPABHEHMUIO C UCXOAHbIMU AaHHbIMK. OfHAKO 3TOro
NOBbIWEHNA A0 NpeaenoB pedepeHCHbIX 3HaUEHN TaKKe He NPon30-
LU0, YTO BHOBb CBMAETENLCTBYET O XPOHMYECKOM TeveHnn HAA.

CopepkaHune CK, KoTopasa ABAAETCA OOAHUM U3 BaXKHbIX KOMMO-
HEHTOB [/IMKOMPOTEMHOB U [IMKOMNUA0B MeMBpaH KIeTok, Oblio
YBE/IMYEHO B 2,3 pasa No CPaBHEHWIO C pedepeHCHbIMM 3HAYEHNAMM U
coctasuo 6,120,1 Mmonb/n. 3TO KOCBEHHO CBM/ETENLCTBOBA/IO O Ha-
MUK TAXKENOW BOCNANUTENBHON PEAKLMM U NOBPEXAEHNS MembpaH
KNETOK BHYTPEHHErO CN0A apTepUii U3-3a ayTOMMMYHHOW arpeccum.

Takrm 06pa3om, NoslydeHHble pesybTaTbl MOKa3aau, YTo y na-
umeHToB ¢ HAA B OCTpOI CTafMu BOCMANEHWA OTMEYAETCA 3HAUYUTENb-
HbI AMCOaNaHC OKCMAAHTOB M aHTUOKCMAAHTOB C NPEBAIMPOBAHUEM
NPOLLECCOB OKUCAUTENBHOTO CTpecca. U3meHeHua nokasatenen MIA,
COA, AK n CK go v nocne nevyeHnsa UMEIOT CUIbHYHO CTaTUCTUYECKYHO
3HauMmocTb (p<0,001), yTo NoaTBEPXAAET 06OCHOBAHHOCTL NPUME-
HEeHWA aHTMOKCUAAHTOB M MPOTMBOBOCMANIUTENbHBIX NPEnapaToB B
Xo4e NpesonepaLMoHHON NOATOTOBKM NaLMEHTOB.

Mpu M3y4eHUn BAMAHMA Ha nokasaTtenu MOJ n AOC Takux dak-
TOPOB, Kak Mo/ M BO3PACT, HAMM He OTMEYEHO WX BAUAHWUA HA AWHa-
MUKY U3MEHEHUI BblLEYKa3aHHbIX NoKasaTesnen, kpome CK, KotTopas
umena bonee BbICOKME 3HaYeHUs y )KeHwmH (p<0,05) (puc. 1, 2).

OBCYXAEHUE

HAA, xapaKTepusytoLwuinca ocTpbiM, MOAOCTPbIM U XPOHUYe-
CKMM TeYeHMeM BOCMasMTENbHOTO NPoLecca, NPUBOAUT K NoBpexJe-
HUIO SHAOTENNS KPYMHbIX U CPEeAHUX apTepuit. Ha doHe gautenbHoro
TEYEHUA CUCTEMHOMN BOCMAIMTENBHON peakLmK, a TakKe AUCPYHKLUK
3HAOTENWA Pa3BMBAETCA PAf, NATONOTMYECKMUX COCTOAHUIA, NPUBOAA-
LWMX K NPOrPeccMpoBaHWio NpoLeccoB nponaudepauun 1 rmnepnia-

Puc. 1 KoahgpuyueHmel Koppenayuu mexcdy nosom u NOKA3amesnsamu
M0/1, AOC u CK

Fig. 1 Correlation coefficients between sex and indicators of LPO, AOS
and SA
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increase compared with the initial data. However, this increase did
not allow to reach the reference values, which also indicates the
chronic course of TA.

The content of SA, which is one of the important components
of the cell membrane glycoproteins and glycolipids, was increased
by 2.3 times compared to the reference values and amounted
to 6.1+0.1 mmol/l. This observation is an indication of a severe
inflammatory reaction and damage to the endothelial cell mem-
branes due to autoimmune aggression.

Thus, the obtained results showed that in patients with TA
during the acute stage of inflammation, there was a significant ox-
idant/antioxidant imbalance with the predominance of oxidative
stress processes. Differences in the values of MDA, SOD, AA and SA
before and after treatment showed a strong statistical significance
(p<0.001), which confirmed the need of application of antioxidants
and anti-inflammatory drugs during the preoperative preparation
of patients.

When studying the influence of such factors as gender and
age on LPO and AOS indicators, we did not note their effect on the
dynamics of changes in the above-mentioned indicators, except for
SA, which had higher values in women (p<0.05) (Fig. 1, 2).

DISCUSSION

TA, characterized by acute, subacute and chronic course of
the inflammatory process, leads to the endothelial damage in the
large and medium-sized arteries. On the background of a long-
term systemic inflammatory reaction, as well as an endothelial dys-
function, a number of developing pathological conditions may lead
to the progression of proliferation and hyperplasia of endothelial
cells and destructurization of the vessel walls [8]. In the genesis of
the progressive course of inflammation and obliteration in systemic
vasculitis, a significant role is also played by homeostasis impair-
ment and activation of oxidative stress [18]. It should be noted that
the activity of oxidative stress in TA has not been studied sufficient-
ly, there are only few publications analyzing some indicators of AOS
and LPO in aortic lesions [10, 11]. In this regard, our study allowed
us to obtain the new data on the characteristics of LPO and AOS in
patients with TA.

Several studies demonstrated that homeostasis in systemic
vasculitis and some other cardiovascular diseases primarily de-
pends on the oxidant/antioxidant balance [12-16]. Impairment of

Puc. 2 KoaghpuyueHmeol Koppenayuu mexcody 803pacmom u
nokazamensamu 0/1, AOC u CKw

Fig. 2 Correlation coefficients between age and indicators of LPO, AOS
and SA
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3UM 3HOOTENMANBHBIX KNETOK M AECTPYKTYpU3aLmMmn CTEHOK COCcyaoB
[8]. Takke B reHese NpPOrpeccupytoLLErO TEYEHWUA BOCMaNeHUs U 06-
NUTepUpyloLero npouecca NpU CUCTEMHbIX BaCKyNIUTax 3HauMmas
pONb OTBOAUTCA HapyLWEHUAM rOMeoCTasa W aKTUBaLMK NPOLLeCcoB
oKucauTenbHoro ctpecca [18]. Cneayet oTmeTwTb, Yto npu HAA ak-
TUBHOCTb OKCMAATUBHOIO CTpecca U3yyeHa HefoCTaToOuHO, MMetoTCA
NWWb eauHUYHbIe NyBAUKaLuK, rae NPoaHaAM3MPOBaHbl HEKOTOPbIE
napametpbl AOC 1 MO/ npu nopaxeHun aopTbl [10, 11]. B cBA3M C
3TWM, NPOBEAEHHOE HAaMM UCCNe0BaHME NO3BOAAET NONYYUTb bonee
HoBble AaHHble 06 ocobeHHocTax MO/ u AOC y naumeHToB, CTpasa-
towmx HAA.

PaHee MHOTMMM WccnefoBaHUAMM BblI0 MOKA3aHO, YTO COCTO-
AHME roMeocTasa Npu pafde CUCTEMHbIX BACKYIMTOB M HEKOTOPbIX
CEepAEYHO-COCYANCTbIX 3aboneBaHuAX, Npexae BCEro, 3aBUCHUT OT
PaBHOBECUA MEXAY CUCTEMAaMM OKCUAAHTbI-aHTMOKCMAAHTbI [12-16].
HapyLueHve paHHoro 6anaHca ¢ NpeBannpoBaHMEM aKTUBHOCTU CBO-
604 HbIX PafMKaN0B NPUBOAUT He TOJIbKO K MOBPEXAEHMUIO SHAOTENMUA
COCY/10B, HO M yCyrybnseT Te4eHWe BocnanuTenbHoro npotiecca [19].

AHanoruyHble pesynbTaTbl OblIM NOAYYEHBI U HAMU NPU U3y4e-
Hum nokasatenei MNOM n AOCy naumenTtos ¢ HAA. Kak nokasanum Hawwm
pe3ynbTathl, NpU OCTPOM BOCNanuTenbHOM npouecce npu HAA npouc-
XoAuT yrHeteHune aktnsHocT AOC, 4TO, BO3SMOXHO, MOXET NOBUATbL
Ha pesy/nbTaTbl eyeHus. Tak, Ha GOHE aKTUBHOrO BOCMANIUTEIbHOMO
npouecca BbIMOMHEHWE PEBACKYNAPU3ALMUM CONPAXKEHO C bonbluoi
YaCTOTOMN OCNIOKHEHWI, CBA3AHHBIX C PaHHEN rMnepnaasmein MHTUMBI
C nocnesytoLLelt peokKato3ven cocyaa. B cBAsm ¢ aTm, Mbl peKOMeH-
[lyem BBeieHWe B NPOTOKOA NpefonepaLMoHHON NOArOTOBKM NaLy-
eHToB ¢ HAA KOppeKLUMo OKMCANTENBHOTO CTpecca NyTEM LUIMPOKOTo
NPUMEHEHWA aHTUOKCUAAHTOB. XOTA, HU B HEAaBHO OMNyb/IMKOBaHHOM
pabote Regola F et al (2022) [20], Hu B eBponeiickux [21] u amepu-
KaHCKMX [22] KAMHUYECKMX PEKOMEHAALMAX O NPUMEHEHUM aHTUOK-
CUAAHTOB C LieNblo KOPPEKLMK He TONbKO OKMCAUTENbHOrO CTpecca,
HO M 3HA0TENNaNbHON ANCHYHKLMM HE CKa3aHO HUM coBa. o Hawemy
MHEHUI0, [ONOSHUTENbHOE BBEAEHNE CUHTETUYECKMX aHTUOKCUAAH-
TOB K OCHOBHOMY 6330BOMY /ie4eHUI0 CrocobCTBYET HE TONBbKO yBeu-
YEHUIO CTEMEHN aHTMOKCMAAHTHOM 3aLLMTbI, HO U, BO3SMOXHO, CNOCO6-
CTBYET YMEHbLUEHWUIO AeCTPYKLUMU IHAOTENNA/bHBIX KNETOK COCYA0B
N UX AUCOYHKUMKU. KOCBEHHbIM [OKa3aTenbCTBOM 3TOMY ABAAETCA
3aBMCMMOCTb NPEBAZIMPOBAHUA AaKTUBHOCTU NPOLLECCOB IMMONEPOK-
cupaummn Hag AOC He oT nona 1 Bo3pacTa NaUMeHTOoB, a OT HaANYmMA
OCTPOro BOCMasMTENbHOO Npovecca.

PaHee ye 6bl10 NPOAEMOHCTPUPOBAHO, YTO C YBEIUYEHWEM
BO3pacTa M Macchbl Tena, a Tak¥e B 3aBUCMMOCTM OT MONOBOMN Npu-
HaA/IeXHOCTV NPOUCXOAUT MeafieHHoe GU3MoNornyeckne M3meHe-
Hue HanaHca CUCTEMbI KOKCUMAAHTbI-AaHTUOKCMAAHTbI» [8]. BmecTe ¢
TeMm, No HaWWM AaHHbIM, FAe CPefHWI BO3PaCT NaLUEeHTOB COCTaBUA
20,810,8 ner, a Tak*Ke No pe3synbratam HeAaBHO NPOBEAEHHOIO Uccne-
foBaHua Gloor AD et al (2022) Bo3pacT He KOppenupyeT € yrTHeTeHnemM
QHTUOKCUAAHTHOW 3aLLMTbl OPraHU3ma, B CBA3M C TEM, YTO NaToNOrmA
HOCUT ayTOMMYHHbIN XapaKTep, W Haauuue OCTPOM BOCMAAWUTENbHOM
peaKumMu cnocobCcTBYeT NOBPEKAEHUIO SHAOTENMOLNTOB U yBEINYe-
Huto npoaykTos MO [23].

OrpaHU4eHHOCTb Hallero uccnefoBaHus obycnoBneHa, Bo-nep-
BbIX, HE6O/IbLLIMM 06BEMOM BbIGOPKM U3-3a PeaKOoV BCTPEYIEMOCTH
HAA 1, BO-BTOpPbIX, U3y4YeHNEeM OTAENbHbIX (He Bcex) MokasaTenei
MON n AOC n3-3a IMMUTUPOBAHHBIX BO3MOXKHOCTEW NpeacTaBieH-
HbIX B Hallem pervoHe nabopatopuit. OaHAKO, NO HaLLeMY MHEHMWIO,
3TO He 0Ka3a0 3HaYMMOTO BAUAHUA Ha NONYYEHHbIE Pe3ynbTaThl, Tak
KaK 6blnn nM3ydyeHbl 6asosble nokasatenun MOJ n AOC u npumeHeHa
COBPEMEHHAA CTaTUCTUYeCKad 06paboTKa MOMyYEHHbIX AaHHbIX, Ha
OCHOBE YEro MOXHO cAieNaTb Hay4YHO-060CHOBAHHOE 3aK/YeHMe.

this balance with the prevalence of free radical activity leads not
only to damage to the vascular endothelium, but also exacerbates
the course of the inflammatory process [19].

Similar results were obtained by us in the study of LPO and
AOS in patients with TA. As shown by our results, in the acute in-
flammatory phase of TA, AOS activity is inhibited, which may possi-
bly affect the results of treatment. On the background of an active
inflammatory process revascularization procedure may be associ-
ated with a high incidence of complications caused by an early inti-
mal hyperplasia with subsequent reocclusion of the blood vessels.
In this regard, we recommend wide introduction of antioxidants in
the protocol of preoperative preparation of patients with TAin or-
der to eliminate manifestations of oxidative stress, though current-
ly neither the recently published work of Regola F et al (2022) [20],
nor the European [21] and American [22] clinical guidelines on
correction of oxidative stress and endothelial dysfunction mention
antioxidants as a treatment. In our opinion, the additional intro-
duction of synthetic antioxidants to the basic treatment not only
increases the level antioxidant defense, but is also likely to reduce
the endothelial cells lesions and dysfunction; as it was shown in
our study, domination of LPO over AOS was not age- or gender-re-
lated, but associated with the activity of the acute inflammatory
process, which may be considered as an indirect evidence of our
assumption.

As demonstrated earlier, ageing and body weight increase
cause a slow physiological development of the oxidant/antioxidant
disequilibrium which is proved to be gender-related [8]. At the
same time, according to our observations with the average age of
patients being 20.8+0.8 years, as well as according to the results
of a recent study by Gloor AD et al (2022), age does not correlate
with inhibition of the body's antioxidant defense, as this patholo-
gy is autoimmune in nature, and an acute inflammatory reaction
contributes to endothelial damage and an increase in LPO products
[23].

The limitations of our study include firstly a small sample size
due to the rare incidence of TA and, secondly, the study of limited
number of LPO and AOS indicators due to the limited capacity of
the laboratories available in our region. However, in our opinion,
this did not have a significant impact on the results obtained, since
the basic indicators of LPO and AOS were studied and modern sta-
tistical data processing was applied, on the basis of which a scien-
tifically based conclusion could be made.

CONCLUSION

With TA in the stage of acute inflammation, an increase in the
content of malondialdehyde was noted, indicating development of
the oxidative stress. On this background, there was a decrease in
the activity of the antioxidant defense markers, which should be
taken into account during the preoperative preparation of patients
for the upcoming revascularization surgery. The inclusion of antiox-
idants in the protocol of standard therapy for TA might improve the
results of treatment of patients.
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3AKNIOMEHME

Npu HecneunpryecKom aopToapTepumTe B CTaANM OCTPOTO BOC-

najeHna OTMeYaeTcA yBe/IMYeHNe CoAepKaHUA MaaoHOBOrO Ananb-
fervaa, cBuaeTenbcTeytollee 06 okucauTenbHom crpecce. Ha sToi
MoYBE NMPOUCXOAUT CHUKEHNE aKTUBHOCTU aHTUOKCMAAHTHOM 3aLLmUThI
OpraH13ma, 4To HeobX0AMMO Y4UTbIBaATL NPY NPOBELEHUN Npesone-
PaLMOHHOM NOAFOTOBKM NaLMEHTOB K NPeACTOALLEN peBacKynA3npy-
toLLLel onepauymu. BKitoyeHWe B MPOTOKOA CTaHAAPTHOM Tepanmun HAA
aHTUOKCUAAHTOB NO3BONUT YAYYLIUTL Pe3ynbTaTbl IEYEHUsA NaLmeH-
TOB.
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