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zi)l}/ls(z_“%iléN VIEW ON THE PROBLEM OF ENDOTHELIAL
TION IN PATIENTS WITH AN KYLOSING
_ SPONDYLOARTHRITIS
Rakhimov Sardor Samandarovich., Akhmedov Khalmurad
Sadullaevich., Rakhimova Madina Bohodirovna.
Tashkent medical academy.
sardorbek012790@eomail com, khalmuradl968@mail.ru.

Annotation. Ankylosing s pondylitis (AS) or Bechterew's disease is a
chronic .systemlc d}geas? ‘of the joints with predominant localization of the
process in the sacroiliac joints, joints of the spine and paravertebral soft tissues.
Over a'ﬁve-':year period, the incidence of the adult population of the Russian
Federation increased by 32.2% for spondylopathies. The incidence of
spondylopathles among inflammatory diseases of the joints ranks second after
rheur!?ato1d _arthrltls. The increase in incidence per 100,000 population is
especially high in the Far East, North Caucasus, and Siberian federal districts
(by 47.5%, 48.4%, and 39.7%, respectively) [1].

Patients with AS are at risk for the development of cardiovascular
pathology. It is known that traditional risk factors (TRF) for cardiovascular
diseases play an important role in the development of atherosclerotic process,
which subsequently leads to stroke, myocardial infarction, unstable angina and
other adverse complications. A number of modern studies have shown that even
in the absence of TRF in patients with AS, mortality is 1.5 times higher than the
population level, the main causes of death in this category are secondary
amyloidosis and cardiovascular pathology [2].

Han C. et al. [3] found an increase in cardiovascular risk in patients with
AS compared with the general population. In the studies of Peters M. et al. [4]
proved that the presence of myocardial infarction in patients with AS is
observed in 4.4% of cases, while in the general population comparable in age
and sex, myocardial infarction was detected only in 1.2% of cases.

In this regard, the issue of identifying other risk factors for the
development of severe cardiovascular pathology in patients with AS becomes
relevant. If these risk factors are identified, it will be possible to preserve the
quality of life of patients as long as possible. That is why, in the treatment of
AS, the question of a personalized approach to the Fhoice of t.herapy tactics is
increasingly being raised, based on the variety of clinical mamfestaﬂons of tk_le
disease, their severity, the presence of unfavorable prognosis factors, comorbid
conditions, patient preferences and expectations [5]. .

Among the main possible causes, one can consider both the
"accumulation" of classical cardiovascular risk factors due to exposure to
systemic inflammation, genetic predisposition and/or adverse effects of dl:ugs,
as well as direct damage to the cardiovascular system of autoimmune origin.
The combined negative impact of the above factors cannot be excluded [6].
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. _It is known that the cause of the development of cardiovascular diseaseg
I patients with AS is endothelial dysfunction, but the clinical and pathogenetjc
role of these changes is not well understood. At present, the involvement of
endothelial dysfunctions both in the process of atherosclerotic plaque formation
and its destabilization has been proven, which leads to plaque rupture, exposure
of collagen, activation of the coagulation system, and thrombosis [7].

Among the causes that can initiate endothelial dysfunction, systemic
inflammation and activation of lipid peroxidation processes should be
highlighted. According to researchers, inflammatory mediators can cause
activation and damage to the endothelium, leading to disruption of its function,
which has been convincingly proven in articular pathology, in particular, in
osteoarthritis [8].

The study and understanding of the causes of endothelial dysfunction
(ED) in rheumatic diseases seems promising, as it will reveal the mechanisms of
the rapidly progressive atherosclerotic process and high cardiovascular
mortality. In rheumatological patients, the change in endothelial function is a
unique "crossroads" of pathogenetic pathways, on the one hand, determining the
progression of the immunoinflammatory process (traffic of immunocompetent
cells to target organs, antigen-presenting function and production of cytokines
by activated endothelial cells), on the other hand, leading to accelerated
progression atherosclerosis and an increased risk of its complications (decrease
in the antithrombogenic potential of the endothelial lining, subendothelial
accumulation of oxidative low density lipoproteins, foam cells, and

inflammatory cells) [9].
An analysis of literature data showed that the main causes of ED are the

association of inflammatory markers (asymmetric dimethylarginine,
homocysteine, endothelin 1-21, type 1 vascular endothelial adhesion molecule,
type 1 intercellular adhesion molecule, reactive hyperemia index), impaired
adsorption-rheological blood properties, as well as persistent systemic
inflammation. It has now been revealed that asymmetric dimethylarginine
(ADMA), which inhibits nitric oxide synthase, is the main marker of
inflammation that contributes to the development of endothelial dysfunction.
The main functions of nitric oxide in the cardiovascular system are associated
with its vasodilatory effect, inhibition of smooth muscle cell proliferation, as
well as platelet aggregation and adhesion [10]. That is why, with an increase in
ADMA in the blood plasma, insufficient vascular vasodilation occurs,
endothelial function worsens, which contributes to the development of cardiac
pathology.

Ogawa T. et al. pathways of ADMA metabolism were studied [11]. When
labeled ADMA was administered intravenously to rats, 2% of the molecules
were excreted in exhaled carbon dioxide, 14% was excreted in the urine, and
86% accumulated in the liver, pancreas, and kidneys in the form of citrulline. In
subsequent works by these authors, two enzymes involved in the hydrolysis of
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ADMA were isolated.  These enzymes  were  dimethylarginine
dimethylaminohydrolase (DDAH) [12] and alanine glyoxylate aminotransferase
b (AGAT}) [13]. Dl.)AG s ll'm main enzyme hydrolyzing about 80% of ADMA
to form dimethylamine and citrulline, DDAG is divided into two main isoforms:
DDAG! and DDAG2 [14]. DDAG] is synthesized in the digestive, respiratory,
excretory systems,_ cen‘tral hervous system, and male reproductive system,
DDAG?2 1s synthesized in the bone marrow, digestive system, excretory system,
and female reproductive system [1 i

Authors. Achan V. et al. conducted 2 study during which the synthesis of
DDAGI1 was increased in the body of transgenic mice, as a result, there was a
decrease in .the level of ADMA in blood plasma and tissues and an increase in
the production of nitric oxide [16]. Increased expression of DDAG2 caused a
similar effect in transgenic mice [17]. Thus, an increase in the activity of
DDAG! and DDAG2 may underlie the development of drugs that reduce the
level of ADMA in blood plasma [18]. However, Kostourou V. et al. found that
an increase in the level of ADMA promotes tumor growth [19]. AGAT2 is an
enzyme providing an alternative pathway for ADMA metabolism, This enzyme
is expressed in cells of the loop of Henle [20]. As a result of the hydrolysis of
ADMA by AGAT2, a-keto-§-(NG, NG-dimethylguanidino)valeric acid is first
formed, which is subsequently converted to y-(dimethylguanidino)butyric acid.

In the course of numerous studies, it has been found that there are a
number of drugs that help reduce the level of ADMA in blood plasma. These
drugs include angiotensin-converting enzyme inhibitors [21] and angiotensin
receptor blockers [22]. However, the exact mechanism of the effect of these
drugs on the level of ADMA in blood plasma is currently poorly understood
[18].

A.L. Maslyansky et al., 2015, assessed the functional state of the
endothelium in patients with rheumatological diseases [9]. The researchers
studied the effect of various inflammatory markers on ED, as well as the
increase in the level of ED markers depending on the nosological form. Based
on a survey of 286 patients with rheumatological diseases, the researchers
concluded that in patients with AS, the levels of such markers as type 1
intercellular adhesion molecule, type 1 vascular endothelial adhesion molecule,
type 1, were increased, in addition, the greatest increase in homocysteine leve}s
was noted in patients with AS. compared with other groups of lzheumapc
patients. At the same time, ADMA levels in AS were lower than in patients with
systemic scleroderma, rheumatoid arthritis, and syst.emic lupus erythematosus,
but higher than in the control group. There is also evidence that the well-known
association of an increase in homocysteine with the development of
cardiovascular diseases is mediated by mechanisms.involving ADMA. .

Homocysteine is considered an important risk factor for heart c'hsease.
Multiple data on an increase in homocysteine suggest th?.l‘ a decrease in total
homocysteine concentration by 3 umol/l can reduce the risk of coronary heart
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disease by 16%, deep vein thrombosis by 25% and strokes by 24% [23]. To
date, we can consider the association of high levels of homocysteine ang
endothelial dysfunction, stimulation of homocysteine production and secretiop,
of cholesterol in liver cells, the relationship between homocysteine levels and
thrombotic diseases, stimulation of proliferation of smooth muscle cells of the
vascular wall and other pathological conditions that cause the development of
atherosclerosis and disease with homocysteine to be considered provep,
circulatory systems. Even specific levels of homocysteine are given, which
should be taken into account during prevention: at a level of 14 umol/I, primary
prevention is recommended, at a level of 11 pmol/l and the presence of
pathology, secondary prevention is recommended [24]. Recent studies have
shown that the effect of homocysteine on cardiovascular health is mediated by
ADMA [25]. It has also been proven that a decrease in homocysteine levels
with the use of folic acid is accompanied by a decrease in the manifestations of
ED [26]. As a result of studies conducted by Adam Kemeny-Beke et al., 201 1,
from the University of Northern Towa [27], it was found that serum ADMA
levels were significantly increased in patients with AS compared with patients
with osteoarthritis (0.95 £ 0 .17 umol/l vs. 0.70+0.25 umol/l, p<0.001), the
researchers concluded that ADMA can serve as a marker of systemic
inflammation in AS.

In general, data on the role of ADMA in the development of
cardiovascular disorders in patients with AS are scarce. The authors of Gian
Luca Erre et al.,, 2011, studied the plasma level of ADMA and its association
with atherosclerotic diseases in AS [28]. Seventeen AS patients who did not
suffer from cardiovascular diseases and 17 healthy control patients were
selected for the study; The groups were comparable in terms of gender, age, and
risk factors for atherosclerosis. Plasma ADMA levels were assessed by capillary
electrophoresis. In patients with AS, plasma ADMA concentration was higher
compared to the control group (0.65+0.10 pmol/l versus 0.54+0.07 pmol/l, p=
0.001).

Research results of E.D. Egudina et al., 2017, proved that in addition to
inflammation markers, there are also other factors that contribute to the
development of ED in patients with AS. According to the authors, ED develops
in 53% of patients with AS and, in the presence of vascular pathology, is
accompanied by an increase in the blood concentration of cGMP and a decrease
in the content of prostacyclin [29].

In his work on the role of systemic inflammation and endothelial
dysfunction in patients with AS, D.A. Poddubny et al., 2007, provided evidence
that patients with AS have a significantly increased level of circulating
endotheliocytes, which are a marker of endothelial damage, and an increased
level of von Willebrand factor. In 47% of patients, endothelium-dependent

vasodilation is reduced [30]. The study shows the relationship between systemic
inflammation and endothelial dysfunction.
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which was detected in patients with AS in ;

ADMA levels prevents . o ;
development of Cal'diOVascu]E;?egil;:; es\«ﬁ;}i}l}latmn, which poteptiates Fhe
whether an increase in the level of ADMA ¢ moment, the question remains
iological marker . Is an etiological factor or just a
biolog er of cardiac pathology. The role of ADMA in th
of damage to the heart and blood : o A 1n the development
Ny vesgels, including in patients with AS, can be
pArI(_'))MA. Folilolff-uevelop‘me-l'lt of specific therapy aimed at reducing the level of
o P monitoring of the development of cardiovascular disease in
condltlor}s of gxclusxon of the effect of elevated levels of ADMA on the
endothelium will help in understanding the pathogenetic mechanisms of its
development. Research in this area is of practical importance, as it creates
prospects for the management of the pathological process and contributes to the
development of preventive strategies.
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B cTaThe OTpakeHbl COBPEMEHHbIE TNPEICTABIEHUS 05 ocHopy
MapKepax BOCIAeHHs, BbI3bIBAIOLIMX JHAOTEMHANBHYIO IHChYHKIu bIX
GOJTEHBIX aHKHJIO3UPYIOLIMM CIOHAMI0apTpuToM. Ocoboe BHHMahwme yﬂen’e
pOJIH aCHMMETPUYHOTO JMMETHIAPIHHUHA B Pa3BUTHH cepnequ-cocydeTH?
MaToJOrMH. ACHUMMETPHUYHBIH JUMETHJIADTHHHH  sBJIAETCH cTpyky Ol
anajoroM l-aprunuHa W MHICMOGMTOPOM AaKTHBHOCTH CHHTa3bl OKCHMAaa i?m
Okcul aszoTa CTUMYJMpYeT [OWiIaTallMi0 COCYIOB, CHIDKaeT ame3;a'
TpOMOOLMTOB, TEM CaMbIM MPEMATCTBYS Pa3BUTHIO Kap,HHOBac}(ympH:E
nmatonorud. B cratbe 0000uIeHBl JaHHBIE JIUTEPATYpPBl O MeTa60nH3MIZ
IMMETHIApTMHMHA M ero Guosnorndeckmx O(deKkTax Ha  SHAOTemu
[lpuBomATCs  CBeleHUs & 06  yBeNMYEHHMH ypOBHEH aCPIMMeTquHOF(;
JMMETHIApTHHAHA ¥ TOMOLMCTeMHa y  OONBHBIX  aHKHIOSHpYIomum
CIIOHJMIIUTOM M JPYTHMH pPEBMATHYECKHMH 3a00JIeBaHUSIMH. Cunraercs, urg
HOBBILLEHHbIE TIa3MEHHbIE KOHLUEHTPALMU JAHHBIX COEIMHEHHUH CIOCOOCTBYl0T
pa3BUTHIO TMCHYHKIMH SHIOTENHS U MOANEPKAHHIO CUCTEMHOTO BOCTIAJIEHHS,
OmHAaKO 10 HACTOSINEro BpeMEeHM He yCTaHOBJICHO, SBJIACTCH JIM IOBbINCHHe
YpOBHsI ACHMMETPHYHOTO JMMETUJIAprHHHHA (GaKTOpoM, TOTEHIUPYIOIIHM
AUCYHKIHMIO SHAOTENHNA, 6o sBIseTCA OJHHM M3 MapKEepOB CEpPACYHO-
COCYNHCTOW TaToNoruu. IIpoBefieHHBIH aHa- TH3 JIUTEpaTypBl CBUIETENLCTRYET
0 HeOOXOIUMOCTH JaTbHEALIHX JcclieqOBaHUH B TaHHOM obnmacTy.

KnloueBble CJI0BA: AHKUJIO3APYIOLIUH CIIOH IJIOapPTPHT,
aCHMMMETPHYHBIH JMMETHIapTHHHMH, TOMOLMCTCHH, OUCOYHKLIHA SHIOTENMHS,

Kap,[IHOBaCK}’JISIpHaH naToJIoTrus.

SUMMARY
MODERN VIEW ON THE PROBLEM OF ENDOTHELIAL
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Summary. The article reflects modern concepts of the main
inflammatory markers causing endothelial dysfunction in patients with
ankylosing spondylitis. Particular attention is paid to the role of asymmetric
dimethylarginine in the development of cardiovascular pathology. Asymmetric
dimethylarginine is a structural analogue of l-arginine and an inhibitor of nitric
oxide synthase activity. Nitric oxide stimulates the dilatation of blood vessels,
reduces the adhesion of platelets, inhibiting the development of cardiovascular
pathology. The article summarizes the literature data on the metabolism 0
dimethylarginine and its biological effects on the endothelium. The data abou!
the increase of asymmetric dimethylarginine and homocysteine levels in patients
with ankylosing spondylitis and other rheumatic diseases are presented. It 13
considered that the increased plasma concentrations of these compouft

168

e




contrib}!l‘“-_ to the d:cvelopmem of endothelial dysfunction and maintenance of
systemic '“ﬂamma“Oﬂ: Nowadays it has not been established yet whether the
increaselof asymmetric dimethylarginine level is a factor potentiating the
endothelial dySTU”CUOH or only a marker of cardiovascular pathology. The
literature analysis indicates the need for further research in this area.

Keywords: ~ ankylosing spondylitis, asymmetric dimethylarginine,
homocysteine, endothelial dysfunction, cardiovascular pathology.
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AKTyanabHocTh. Ha ceroansmmumii sens aktyanbHoii 3amaueii B Pecny6nnke
Y3DeKHCTaH sBJSETCS BCECTOPOHHee pasBuTHe (hapMaleBTHUECKOH OTpaci,
HanmpaBJI€HHOE HE TOJBKO Ha Y/Iy4qlleHHe KayecTBa IPOMBILLIEHHOTO
MPOU3BOACTBA T'OTOBBIX JIEKAPCTBEHHBIX (DOPM, HO H BBICOKOTEXHOJOTHIHOE
OCBOCHHME TIPOM3BOJICTBA COBPEMEHHBIX cyOcTaHuuii Ha ©0a3e JOCTYIHOrO
MECTHOTO  CBIpbsA, pa3paboTKa Ha KX OCHOBE BBICOKOI((PEKTHBHBIX
KOHKYPEHTHOCIIOCOOHBIX Ha MHPOBOM PBIHKE HOBBIX JIEKAPCTBEHHBIX CPEMICTB.

Ilpy mnpousBoacTBe CcyOCTaHUMHM W JIEKAPCTBEHHLIX CYOCTAHLUH U
JIeKapCTBEHHBIX CpPEACTB HEOOXOOMMO M3YYHTh WX MHKPOOHOIOTHIECKOH
yucToThl. Tak, kak ©0e30MacHOCTh JIEKApPCTBEHHOIO CpEACTBa HaIpSIMYIO
3aBUCUT OT MUKPOOMOJIOTHYECKHX MOKa3aTesieil U ¢ MOMOIIBIO 3TOH MeTOJuKe
MOXKHO OLIEHHWBAaTh M 00ECIIEYUTh HX KauyecTBa.

B crarbe mnpencTaBiaeHbl pe3yNbTaThl H3YYEHHS MHUKPOOHOIOrMYeCcKOi
gyucToThl cyOcranuuu «Cyxoi skcrpakr Tpasel Lllnemuuk Hckanpapuu c
HAHOYAaCTHLAMHU cepebpay B COOTBETCTBUM C I'ocymapcTBeHHON Papmaxoneei
X1,BbI11.2, ¢.193 u Uzmenenuu Ne2 ot 29.09.2005r. Kareropust Ne3.2.

Beeaenne. B cBf3d ¢ HWHTEHCHBHBIMH  TEMIIAaMH  pa3BHTHA
HaHOMEIMLMHBI, MOABUIACH BO3MOXKHOCTb HCIIOJb30BaTh HAHOTEXHOJIOTHU B
MEIMLMHCKOH MpakTHKe U1 MOIM(UKAUMK M pa3pabOTKH JIeKapCTBEHHBIX
CPENCTB, B TOM YHCJie JIEKAPCTBEHHBIX CYOCTaHLMM Ha OCHOBE HAHOYaCTHII
OTKpbIBalOLME OONbIIME NEPCIEKTUBBl VST PELICHUA Ba)KHEHINMX 3allay B
obnacT  MeguuuHbl M (apmaueBTHKM. B QapmaueBTHYecKkol oTpaciu
CYLLIECTBYET CHCTeMa obecreyeH|s KauecTBa JEKapCTBEHHbIX CPENICTB U OOHUM
W3 Hanbollee BaXHBIX MApaMeTpOB, XapaKTEPH3YIOUNX KadeCTBO JHOGOH
cybcTaHUMi W JleKapcTBEHHbIX (OpM, SBIAETCS €ro MHKPOOHOIOrHYecKas

yycroTa [1].
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