(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 No 12 (309) dexadps 2020

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
Logodmggmml Lsdgroobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 12 (309) 2020

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIaTPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

35dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJIUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMecSuHbI PElEH3UPYEMbIM HAy4dHBIM KypHaT,
n3naércs PenakunonHo Kouteruei u MexayHapoaHo# akajieMueit Hayk, 00pa3oBaHusl, UCKYCCTB U
ecrectBo3HaHus (IASEIA) CIHA ¢ 1994 roga Ha pyCCKOM M aHTIIMCKOM SI3bIKaX B IIEJISIX MOAICPKKH
MEAMIMHCKON HayKH U yIy4IlIeHUs 3ApaBOOXpaHeHHUs. B kypHase myONUKYIOTCS OpUTHHAIBHBIC
Hay4HblE CTaThU B OOJIACTH METUIIMHBI, OMOJOTUU U (apMaluy, CTaTbl OO030pPHOTO Xapakrepa,

Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWIIMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubix SCOPUS, PubMed 1 BUHUTU PAH.

[TonHoTekcTOBBIE CTaThU KypHana noctynHsl yepes3 b/l EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeml badgoozobm Losbangbo — s@ols ymggemgoy@o
bodg36096™ LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Fmowsb, Fomdmswagbls
bodgosiom gomagyoobs s 5d3-0l 3936090 gd0l, aobosmengdols, 0beygl@E®ool, byermgbgdols
s 39bgd0LdgBYygzgegdols Log@msdm@olicm s3ogdool gOmmdaog godmgdsl. GMN-Jo @yl
> 0baaolyg® gbgovy J399bwgds  9JL3gM0dgbH o, mgm@oymo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbog®m LEsGogdo dgooi3obols, domamaools ©s @o®dsiool begyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyaos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgerdolsgemdos EBSCO-I dmbsigdms dobgdowsb.



MEJUIIMHCKHUE HOBOCTHU I'PY3UHA

ExxemecsuHblil COBMECTHBIN IPY3HMHO-aMEPUKAHCKUI HAYUHBIN JJIEKTPOHHO-IIEYATHBIA KypHaI
ATeHTCTBa MEAMIIMHCKOW HHpOpManu ACCOIMANNK JIeI0BOI mpecchl [ py3un,
AKaneMuy MEAMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH akaJleMUuH HayK, HHAYCTpPUH,
oOpazoBanus u uckyccts CLIA.

Wznaercs ¢ 1994 r., pacupoctpansiercs B CHI, EC u CILIA

IVIABHBIA PEJAKTOP

Huxkonaii [Tupuxananmsunu

HAYYHBIN PEJAKTOP

Enene I'nopranze

3AMECTHUTEJIb ITTABHOT'O PEJAKTOPA
Huno MukaGepuze

HAYYHO-PEJAKIIUOHHBIA COBET
3ypad Bagaukopua - npeacenareas HayuyHo-peraknmoHHOTO coBeTa
Muxaun baxmyrckuii (CLLIA), Anexcanap I'ennunr (I'epmanns), Amupan ['amkpenunsze (I'pysus),
Koncrantua Kunnanu (I'pysus), [eopruii Kamxamuaze (I'py3us),
[MTaara Kypranunze (I'py3us), Baxranr Macxynus (I'py3us),
Tenrus Puznuc (CILA), Pesa3 Cenmamsumm (I py3ust), [asug Dmya (CLLIA)

HAYYHO-PEJAKIHUOHHAS KOJUIET'UA
Koncrantun Kunuanm - npeacenarens HayuHo-penakunoHHON KoJLIeruu
Apxumaraput Axam - Baxtanr Axamanze, Amupan Aurtanse, Hemmm Anrenasa, Tenrn3 Acarnanu,
T'ust bepanze, Puma bepuamsuiu, Jleo bokepus, Orap I'epamana, Jlmana ['ornamsunu, Homap ['orebamsum,
Huxomaii ['onranse, JIus [IBanan3e, Manana XXsanus, Tamap 3epexunze, Mpuna Ksauanse,
Hana Ksupxksenus, 3ypad Kesanumsunm, ['ypam Kuknanze, Jumutpuit Kopmzana, Tetimypas Jlexana,
Hopnap Jlomuaze, Jxannynmxku Menortu, Mapuna Mamananze, Kapaman Ilaraga,
Mawmyxka [Inprxanarmmsmmm, Aaaa Pexsuammsimm, Maka ComnoramBiy, Pamas Xemypuaam,
Pynomsd Xoxendemrmep, Kaxadbep Yemnnze, Tunarun YnkoBanm, Apumt UxoTya,
Pama3 Illenremms, KereBan D0panmmse

Website:
www.geomednews.org

The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177,
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733

Bepcusi: neuarnas. Llena: ceoOoaHas.
Yeii0BUSI MOANMMCKH: TTONMKCKA IPUHUMAETCS Ha 6 1 12 Mecsies.
ITo Bonmpocam moanucKu odpamaTses no Tes.: 293 66 78.
Kounrakrubrii agpec: ['py3us, 0177, Tounucu, yn. Acaruanu 7, 1V stax, komHara 408
te.: 995(32) 254 24 91, 5(55) 75 65 99
Fax: +995(32) 253 70 58, e-mail: ninomikaber@geomednews.com; nikopir@geomednews.com

ITo Bonmpocam pa3menieHusi pekjamMbl oopamarbes no reua.: 5(99) 97 95 93
© 2001. Accoumnanusi 1ej10Boii npeccol I'py3un
© 2001. The International Academy of Sciences,
Education, Industry & Arts (USA)



GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business
Press; Georgian Academy of Medical Sciences; International Academy of Sciences,
Education, Industry and Arts (USA).
Published since 1994. Distributed in NIS, EU and USA.

EDITOR IN CHIEF
Nicholas Pirtskhalaishvili

SCIENTIFIC EDITOR
Elene Giorgadze

DEPUTY CHIEF EDITOR
Nino Mikaberidze

SCIENTIFIC EDITORIAL COUNCIL
Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Génning (Germany),
Amiran Gamkrelidze (Georgia), David Elua (USA),
Konstantin Kipiani (Georgia), Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia),
Vakhtang Maskhulia (Georgia), Tengiz Riznis (USA), Revaz Sepiashvili (Georgia)

SCIENTIFIC EDITORIAL BOARD
Konstantin Kipiani - Head of Editorial board
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava,

Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze,
Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Ketevan Ebralidze, Otar Gerzmava,
Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner,
Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, Dimitri Kordzaia, Irina Kvachadze,
Nana Kvirkvelia, Teymuraz Lezhava, Nodar Lomidze, Marina Mamaladze, Gianluigi Melotti,
Kharaman Pagava, Mamuka Pirtskhalaishvili, Anna Rekhviashvili, Maka Sologhashvili,
Ramaz Shengelia, Tamar Zerekidze, Manana Zhvania

CONTACT ADDRESS IN TBILISI

GMN Editorial Board
7 Asatiani Street, 4" Floor Phone: 995 (32) 254-24-91
Thilisi, Georgia 0177 995 (32) 253-70-58

Fax: 995 (32) 253-70-58

CONTACT ADDRESS IN NEW YORK

NINITEX INTERNATIONAL, INC.

3 PINE DRIVE SOUTH Phone: +1 (917) 327-7732
ROSLYN, NY 11576 U.S.A.

WEBSITE
www.geomednews.org



K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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COMORBID CONDITION - DIABETES MELLITUS WITH CO-EXISTENT RAYNAUD’S SYNDROME
IN PATIENTS WITH RHEUMATOID ARTHRITIS

Hotiur O., Boichuk V., Skoropad K., Vandzhura Y., Bacur M.

Ivano-Frankivsk National Medical University, Ukraine

Comorbidity (from Latin “co” — along with, “morbus” — dis-
ease) is defined as the co-existence of two and/or more syn-
dromes (trans-syndromal comorbidity) or diseases (trans-noso-
logical comorbidity), which are pathogenically interrelated or
simultaneous (chronological comorbidity), in a single patient.
The most common comorbidities in patients with rheumatic dis-
eases include cardiovascular diseases (CVD), liver and biliary
tract infection, lung diseases, amyloidosis, fractures of differ-
ent localizations, malignant neoplasms, metabolic disorders and
diabetes mellitus (DM) [11].

According to the Ministry of Health of Ukraine, rheuma-
toid arthritis (RA) affected an estimated 112,960 individuals
(49,420 people of working age) in 2016 [16]. In other words,
the prevalence of RA in Ukraine is 340 cases per 100,000
adult population. Women are 3-4 times more likely to develop
RA than men; however, in seropositive patients (rheumatoid
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factor (RF)+) and elderly people, these gender differences are
less obvious [15].

On one hand, the inflammatory process is accompanied by
the formation of a great number of cytokines, including tumor
necrosis factor-o (TNF-a) and interleukin-6 (IL-6), that induce
the synthesis of C-reactive protein (CRP) which increases the
expression of cell adhesion molecules in endothelial cells and
promotes attachment of leukocytes to the endothelium [20]. On
the other hand, there is a correlation between the presence and
activity level of non-specific inflammation and the development
of metabolic syndrome (MS) (obesity, arterial hypertension,
dyslipidemia and DM) [15].

According to Ivanytskyi 1.V., patients with RA present
with higher plasma levels of cholesterol and blood glucose
as compared to those with deforming osteoarthritis, reactive
arthritis [13,15].
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Since the main mechanisms involved in the pathogenesis of
RA with co-existent DM are complex defects in T-cell immu-
noregulation and B-cell tolerance manifesting themselves as an
imbalance in the production of proinflammatory and anti-inflam-
matory cytokines resulting in chronic systemic inflammation
[8], and the number of such patients constantly increases, scien-
tists pay more attention to determining the common pathogenic
mechanisms of these diseases. The acceleration of atherogenesis
due to local inflammation of the vessel wall on the background
of persistent autoimmune inflammation and impaired lipid trans-
port and metabolism was proven to occur more frequently in
patients with RA on the background of DM [7].

In 58.7-72% of patients with RA, comorbid conditions such
as Raynaud’s syndrome (RS) which can significantly modify the
clinical course of the disease, worsen treatment efficacy and re-
duce both quality of life and life expectancy, are diagnosed [21].

Microcirculatory changes play an important role in the
pathogenesis of RA, while the microcirculatory system acts
as a target organ where the immune, inflammatory and meta-
bolic mechanisms of the pathological process are realized.
Disturbances of the microcirculation are associated with sys-
temic disorders, disease duration, impaired antioxidant de-
fense, endothelial dysfunction (ED) parameters and reliably
play the leading role in the pathogenesis of RA systemic man-
ifestations. The endothelium, which reduces endothelium-de-
pendent vasodilation, thereby facilitating the increase in the
rate of cellular processes and accelerating their apoptosis, is
a major target of oxidative stress.

Numerous recent studies have demonstrated that both ED and
increased intima-media thickness are predictors of potential car-
diovascular morbidity among the general population serving as
one of the diagnostic criteria for early detection of atherosclerot-
ic vascular lesions [12]. In RA, ED is observed even at its early
stages, and, therefore, it is interpreted as a sign of accelerated
development of atherosclerosis as well. Thus, the presence of
ED is considered as one of the first manifestations of atherogen-
esis in patients with RA [5, 6, 18].

Since in the development of RS multifactorial mechanisms
are involved, its etiology is certainly unknown. Vascular and im-
mune mechanisms play an important role. Local tissue ischemia
with a potential development of dystrophy, that is observed in
RS, can occur due to dysregulation of vascular functions by the
sympathetic nervous system or due to increased formation of
vasoconstrictor substances in the process of autoimmune inflam-
mation. In the inflammatory process, vascular changes consist in
endothelial proliferation or destruction, intimal hyperplasia or
thickening resulting in tissue ischemization [2, 4].

Therefore, further study of the clinical course of DM and RS
in patients with RA is relevant as it allows us to optimize the cor-
rection schemes in combination therapy for such patients.

The aim of study was to investigate the clinical course of DM
and RS in patients with RA using laboratory and instrumental
research methods.

Material and methods. There were examined 85 (12 males
and 73 females) patients with RA who were treated in the rheu-
matology department of Ivano-Frankivsk Central City Clinical
Hospital. The patients’ age ranged from 40 to 70 years; the av-
erage age was 45.7+2.3 RS was diagnosed in 47 (9 males and
38 females) patients. The average duration of RA was 9.3+2.4
years. RA was diagnosed based on the 2010 American College
of Rheumatology classification criteria. To diagnose RS, Allen
and Brown’s criteria were used [10]; to diagnose DM, the of-
ficial diagnostic criteria for DM were used [3, 14].
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All the patients were divided into 2 groups: Group I com-
prised 38 patients with RA; Group II included 47 patients with
RA and co-existent RS. Group II was further divided into two
subgroups: Group Ila included 32 patients with RA and second-
ary RS; Group IIb comprised 15 patients with RA, co-existent
RS and DM. In addition, there were examined 25 apparently
healthy individuals of the same age who presented with normal
values of the parameters studied.

The content of endothelin-1 (ET-1) was determined using en-
zyme immunoassay (EIA) by means of a reagent kit manufac-
tured by Peninsula Laboratories Inc. (USA). It is a sandwich
EIA strategy to detect the free forms of human ET-1. The con-
centration of TNF-o was determined using a standard EIA by
means of CytELISA TNF-a reagent kit (USA).

The levels of CRP and RF were determined using the latex ag-
glutination test. To determine the concentration of CRP in mg/l
in the sample, the highest dilution of the serum with visible ag-
glutination should be multiplied by 6 mg/l. The value below 6
mg/l is considered normal; the sensitivity of the test is 6 mg/l.
To determine the amount of RF in mIU/ml in the sample, the
highest dilution of the serum with visible agglutination should
be multiplied by 12 mIU/ml. The value below 12 mIU/ml is con-
sidered normal; the sensitivity of the test is 12 mIU/ml.

Endothelial function was evaluated using so-called endothe-
lium-dependent vasodilation of the brachial artery (EDVBA).
The reactivity test was performed according to the method of
Celermajer et al. (1992). Brachial artery flow-mediated dila-
tion by 10% and more on the background of reactive hyperemia
was considered as normal response of the brachial artery, while
lower values were considered as pathology [9].

To objectify the assessment of RS in patients with RA, nail-
fold capillaroscopy was applied. The open capillary index
(OCI), that reflects the ratio of functioning capillary loops to
capillary loops with a reduction in the number of capillaries was
calculated. The OCI of 50-70% is considered normal.

To assess the state of the peripheral circulation, the rating
scale proposed by Shcherbakov A.B. (1987) was used. The scale
of RS attack severity is a 10-point visual analogue scale with 0
points representing the total absence of attacks and 10 points
indicating gangrenous changes in the fingers. The frequency and
duration of RS attacks were assessed as well.

Blood glucose level was determined by a private laboratory
Prima Med by means of BioChem FC-360 (normal blood glu-
cose ranges from 3.3 to 5.5 mmol/l); the level of glycosylated
hemoglobin (HbAlc) was determined using the A15 (BioSys-
tems) analyzer (normal HbA 1¢ ranges from 3.8 to 6.5 mmol/l).

The study was conducted in accordance with the basic bioeth-
ical provisions of the Helsinki Declaration of the World Medical
Association on the ethical principles of scientific 549 medical
research involving human (2013) and the order of the Minis-
try of Health of Ukraine No. 690 dated September 23, 2009,
which was confirmed by the findings of the meeting of the Ethi-
cal Commission of Ivano-Frankivsk national medical university,
Ivano-Frankivsk.

Research materials were statistically processed using the
methods of biostatistics in STATISTICA (StatSoft Inc, USA)
with the determination of the arithmetic mean, its mean squared
deviation and standard error of the mean. The statistically signif-
icant difference (p) between the studied groups was determined
using the Student’s t-test. To identify the relationships between
variable data, the correlation coefficient (r) was determined.

Results and discussion. ED signs were observed in 76
(89.4%) patients (Table 1). ED was diagnosed in all patients with
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RA, co-existent RS and DM. In the patients with RA and those
with RA and co-existent RS, impaired EDVBA was detected. In
the patients of Group II, the indicator of EDVBA (6.5+0.2%)
was significantly lower as compared to the patients of Group I
(8.8+0.3%) (p<0.05). This was most likely due to constant vaso-
spastic attacks causing endothelial integrity impairment.

In the patients with RA and secondary RS, the level of
ET-1 was 1.7 times higher than that in the patients without
RS (p<0.05) and 2 times higher as compared to the patients of
Group IIb. This indicated a higher risk of endothelial damage
in the patients of Group II. The concentration of ET-1 in the
patients with RA, co-existent RS and DM correlated with RA
activity (r=0.65, p<0.05).

TNF-o is a well-known pro-inflammatory cytokine. There-
fore, the degree of the inflammatory process activity is of the
greatest importance for assessing the level of TNF-o. In the
patients with minimal activity of the pathological process, this
indicator increased by 2.1 times as compared to healthy donors;
in moderate activity of inflammatory syndrome, TNF-a level
increased even more; in maximum activity of the pathological
process and in case of DM co-existence, the level of TNF-o in-
creased to 83.6+1.4 pg/ml. The level of this cytokine was found
to be significantly higher (by 20.0%) in the patients of Group
II as compared to Group I. There was a strong correlation be-
tween the degree of RA activity and the level of TNF-a (r=0.73;
p<0.01) in the patients with RA and secondary RS. Summarizing
the information mentioned above, we can assert that TNF-a, is an
important pro-inflammatory agent the increased production of
which in RA aggravates the clinical course of the disease. There
was observed a correlation between the level of TNF-a and the

degree of inflammatory syndrome activity in the patients with
RA, DM and secondary RS. Persistently high serum concentra-
tion of TNF-a in patients with secondary RS is an unfavorable
prognostic sign and predictor of RA progression.

The levels of both CRP and TNF-a, serving as non-specific
inflammatory markers, were significantly higher (29.37+3.56
mg/l, p<0.01) in the patients with RS as compared to the patients
with RA only (23.89+1.77 mg/1). This indicated high RA activ-
ity in the patients of Group II.

An important factor predicting the course of RA with co-exis-
tent secondary RS and DM is the presence of high HbA Ic titers.
When comparing the indicators in Group I and Group II, the
increase in blood glucose levels was observed. In the patients of
Group Ila without DM, HbAlc level was (5.8+0.2); in the pa-
tients of Group IIb, it constituted (7.1+2.12) being significantly
higher (p<0.05) than that in the patients of Group I (5.05+1.14)
(Table 1).

In RA patients with secondary RS without DM, blood glucose
level, on the background of empirical treatment, was within a
critical range (5.9+0.5; p<0.05) mmol/l and differed significant-
ly from that in the patients of Group I and Group IIb, where,
even on the background of hypoglycemic drugs, the level of
HbA 1c was rather high (7.1+2.12; p<0.05).

There was a correlation between the OCI and the frequency
(r=0.59; p<0.05), duration (r=0.58; p<0.05) and severity (r=0.53,
p<0.05) of RS attacks. The highest values of the OCI were ob-
served in the patients with a comorbidity and DM (95.2+5.2)
and differed significantly from the values in RA patients with
RS without DM (84.544.6; p<0.05) and those in RA patients
without a comorbidity (66.3£3.5; p<0.05) (Table 2).

Table 1. Indicators of EDVBA, ET-1, TNF-o. and CRP in the patients examined

Group II: RA + RS, n=47
. Control group, Group I: RA,
Indicator iy —38
= = Ila: RA+RS, n=32 | IIb: RA+RS+DM, n=15
ED - 29 (34.1%) 32 (37.65%) 15 (17.65%)
EDVBA, % 12.9+0.4 8.8+0.3* 6.5£0.2% 6.1£0.2%°’
ET-1, pg/ml 0.75+0.09 4.63+0.15% 6.01+0.46*. 9.17+0.63%+°’
TNF-a, pg/ml 24.55+1.13 57.9£1.6* 68.3£1.9%e 83.6+1.4%«°’
CRP, mg/1 3.9+0.71 23.89+1.77* 29.37+3.56% 35.242.66%¢°’
Blood glucose, mmol/l 4.5140.25 5.05+0.14%. 5.940.5%e 8.72+1.61%°’
HbA Ic, mmol/l 4.7+0.21 5.740.4% 5.8+0.2%e 7.14£2.12%+°”

notes: n — number of patients, * - significance of difference from the control group p<0.05;
* - significance of difference between the patients with RA and those with RA and co-existent RS, p<0.05;
° - significance of difference between the patients with RA and those with RA, co-existent RS and DM, p<0.05;
‘- significance of difference between the patients with RA and co-existent RS and those with RA, co-existent RS and DM, p<0.05

Table 2. OCI, frequency, duration and severity of RS attacks in the patients with RA

Indicator Control group, RA, n=38 RATRS. 47
n=25 RA + RS, n=32 RA +RS + DM, n=15
Frequency - 3.7+0.5 6.7+0.5 7.8+£0.5%’
Duration, min. - 12.842.1 23.7+3.6 24.7+3.6%°’
Severity, points - 3.1+0.2 5.3+0.5 6.6+0.6%°’
OCI, % 54.343.5 66.3+£3.5% 84.5+4.6* 95.245.2%
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notes: n — number of patients;
* - significance of difference from the control group p<0.05;
° - significance of difference between the patients with RA and those with RA and co-existent RS, p<0.05;
« - significance of difference between RA patients with RS and those with co-existent RS and DM, p<0.05
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Clinical manifestations, features of the inflammatory process
and changes in the indicators of endothelial function in RA pa-
tients with co-existent RS and DM are still poorly understood
and require further study. In general, the results of our study are
consistent with the literature. High levels of CRP, TNF-a and
ET-1 in RA patients with co-existent RS were presented in na-
tional and international studies [4, 21]. Many authors, including
Blahynina 1.I., studied early ED development and the presence
of high RF titers in patients with RA [6,12,16].

However, in our study, to objectively assess changes in the pe-
ripheral circulation, capillaroscopic examination of the patient was
used. Nailfold capillaroscopy is a highly informative, fast and con-
venient method for diagnosing and monitoring RS progression in
RA patients with DM. For the first time ever, we used the OCI for
an objective assessment of changes in the peripheral circulation and
demonstrated its high informative value in instrumental assessment
of RS clinical course in RA patients with DM.

Conclusions

1. In the patients with secondary RS, the activity of RA inflamma-
tory syndrome was higher as compared to RA patients without RS
as evidenced by higher indicators of CRP and TNF-a in Group II.
2. Blood glucose level was significantly higher in RA patients
with co-existent RS and DM as compared to the patients
without RS.

3. Hypoglycemic therapy was less effective in the patients with
a comorbidity as evidenced by high HbA1c levels in RA patients
with secondary RS and DM.

4. In the patients with secondary RS and DM, ED severity and
frequency were higher than those in RA patients with secondary
RS without DM.

5. In the patients with RA, co-existent secondary RS and DM, high
levels of ET-1 and the OCI, low indicators of EDVBA served as
unfavorable prognostic signs of the clinical course of the disease.
6. A detailed study of the pathophysiological and immunological
features of the clinical course of secondary RS will allow us to
optimize its treatment schemes in patients with RA, reduce clini-
cal and laboratory manifestation of RA and improve quality of
life in such patients, especially those with a comorbidity.

The study is a fragment of the research project “Clinical and
immunological aspects of the internal organs major diseases
course and their correction”, state registration No. 0114U002040.
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SUMMARY
COMORBID CONDITION - DIABETES MELLITUS
WITH CO-EXISTENT RAYNAUD’S SYNDROME IN PA-
TIENTS WITH RHEUMATOID ARTHRITIS
Hotiur O., Boichuk V., Skoropad K., Vandzhura Y., Bacur M.
Ivano-Frankivsk National Medical University, Ukraine

The most common comorbidities in patients with rheumatic

diseases include cardiovascular diseases (CVD), liver and bili-
ary tract infection, lung diseases, amyloidosis, fractures of dif-
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ferent localizations, malignant neoplasms, metabolic disorders
and diabetes mellitus (DM).

The aim of study was to investigate the clinical course of DM
and rheumatoid arthritis (RS) in patients with RA using labora-
tory and instrumental research methods.

There were examined 85 patients with RA who were treated in
the rheumatology department of Ivano-Frankivsk Central City
Clinical Hospital. The patients’ age ranged from 40 to 70 years.

Endothelial dysfunction (ED) signs were observed in 76
(89.4%) patients. ED was diagnosed in all patients with RA, co-
existent RS and DM. In the patients with RA and those with
RA and co-existent RS, impaired EDVBA was detected. In
the patients of Group II, the indicator of EDVBA (6.5+0.2%)
was significantly lower as compared to the patients of Group I
(8.8+0.3%) (p<0.05).

The levels of both CRP and TNF-a, serving as non-specific
inflammatory markers, were significantly higher (29.37+3.56
mg/l, p<0.01) in the patients with RS as compared to the patients
with RA only (23.89+1.77 mg/l).

A detailed study of the pathophysiological and immunological
features of the clinical course of secondary RS will allow us to
optimize its treatment schemes in patients with RA, reduce clini-
cal and laboratory manifestation of RA and improve quality of
life in such patients, especially those with a comorbidity.

Keywords: rheumatoid arthritis, Raynaud’s syndrome, diabe-
tes mellitus endothelial dysfunction.

PE3IOME

KOMOPBHUJHOE COCTOSIHUE: CAXAPHBIN JTHUA-
BET B COYETAHUUA C CHUHIPOMOM PEWHO Y
BOJIbHBIX PEBMATOUJIHBIM APTPUTOM

I'otiop O.U., Boiiuyk B.Bb., Ckoponang K.M.,
Banmxypa 51.J1., banyp M.H.

Heano-Ppankosckuil HAYUuOHANbHbIL MEOUYUHCKULL YHUBEPCU-
mem, Ykpauna

KnroueBbIM 3BEHOM MaTOreHe3a PEBMATOMIHOIO apTpUTa
(PA) ¢ caxapubim quadetom (CJI) sSBISIFOTCS CIIOXKHBIE Ae(DEKThI
T-kJ1eTOYHOI HMMYHOpPEry/IsIUU U B-KieTouHo# TojepaHTHO-
CTH, KOTOPBIE MPOSIBISIOTCS MCOANTAHCOM MEXIY MPOAYKIHeH
IPOBOCIAIUTEIBHBIX ¥ IPOTUBOBOCHAINUTEIbHBIX LIUTOKUHOB,
BCJIC/ICTBHE YEr0 BO3HUKAET XPOHMYECKHH CHCTEMHBIH BocCIa-
JINTEJILHBIN TIPOIIeCC.

Lenp uccrnenoBaHust - U3y4UTh YPOBEHb IVIFOKO3bI KPOBU U
0COOCHHOCTH TEUEeHHsI caxapHoro aunabera u cuHapoma PeitHo
y OOJIbHBIX PEBMaTOUIHBIM apTPUTOM.

OGcienoBano 85 OonbHbIX (12 MyXYMH U 73 >KEHILUHBI)
6onbHbIX PA. BonbHble paszzeneHsl Ha JIBe rpymmsl: | rpymma
(n=38) - 6onbubIe PA 11 rpynma (n=47) - 6onbHbie PA ¢ Bropny-
HeIM CP u C/I. bonbusie 11 rpynmnsl pa3sneneHs! Ha 2 HOArpyI-
nbl [I-a (n=32) - 6onmbubie PA n BropuunsiM CP); rpynmy 11-6
(n=15) - 6onbubIe PA u BropuunsiM CP n CJI, 10n0oIHUTENEHO
HPUHUMABIINE FMITONIMKEMHU3UPYIOLIYIO TEPAIHIO.

[Mpusnaku suporenuansTHon auchynkimu (1) obHapyxe-
HBL Yy 76 (89,4%) obcnenoBanHbIX. Y Beex OosbHBIX PA B coue-
Tanuu ¢ BropuuneiM CP u CJ] nuarnoctuposana 3]1. YcraHos-
neHo, 4to y 6onbHbIX PA u PA B coueranun ¢ CP ormeuaercs
HeJI0CTaTOYHas SH0TEINH3aBUCHMAas Ba30ANIaTaLlUs IICYEBOM
aptepun (O3BITA). V 6onbubix 11 rpynmsl mokasarens D3BITA
noctoBepHo (p<0,05) ke (6,5+0,2%) B cpaBHEHUU C OOJIBHBI-
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mu [ rpynmsl (8,8+0,3%), uto, 110 Bceil BEpOSITHOCTH, 00YCIIOB-
JICHO MOCTOSIHHBIMU Ba30CHACTUYECKUMHU aTaKaMH ¥ IPUBOAUT
K HapyIICHHIO [IEJIOCTHOCTH YHOTEINHSL.

Cpasaenue nokasareneit 9] y 6onbHbIx [ 1 1 rpynn BeisgBHIO
POCT nokasaresyei oko3bl KpoBU. Y 0onbHBIX II-a moarpynmst
(6e3 CH1) ypoenb HbAlc cocraBun 5,8+0,2, y nanuenros I1-0
noarpynnsl - 7,1+2,12, yro nocrosepHo Bbiie (p<0,05), yuem y
6osbHbIX | rpymnmsl (5,7+0,4).

[Toxazarenu NIIOKO3bI KPOBH y ALUEHTOB ¢ PA 1 BTOpHYHBIM
CP 6e3 CJI 3HauuTesbHO BbIILE, YeM y nauueHtos 6e3 CP, kak
u 'y 6onbHbIX PA Ha done Bropuuanoro CP n CJI, xoTopble npu-
HUMaMaJlli THIIOIIMKEMU3HPYIOLIYIO Tepanuio. BripakeHHOCTh
u yacrtora JJ1 y G6onbHbix BropudabiM CP u CJ] Bbimie, ueM y
nauueHToB ¢ PA u Bropuunsim CP 6e3 C/I.
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RENAL, HEPATIC AND IMMUNE FUNCTION INDICES IN PATIENTS
WITH DUCHENNE MUSCULAR DYSTROPHY

Kononets O., Karaiev T., Tkachenko O., Lichman L.

Shupyk National Medical Academy of Postgraduate Education, Kiev, Ukraine

Duchenne muscular dystrophy is an X linked genetic disorder,
which mainly affects boys. The incidence of the disease is one
in three-five thousand newborns. The disease is severe; patients
usually die before reaching 20-25 years old. Its onset is caused
by mutations in the dystrophin gene [2,11-13,17].

Today, the DMD gene is known to contain 79 exons, encoding
3685 amino acids (protein of molecular weight about 427 kDa).
Dystrophin has four main functional domains that together make
actin cytoskeleton to be associated with the extracellular matrix
and provide stability and strength to muscle fibers [4-6,9,18].
The dystrophin gene can form several tissue-specific forms of
different molecular weights, each of which is operated by a cer-
tain promoter. There are four complete dystrophin proteins of
high molecular weight about 427 kDa, i.e. M-dystrophin (Dp427
m), which is presented in skeletal and smooth muscles; C-dys-
trophin (Dp427c¢), presented in the cerebral cortex and hippo-
campus; P-dystrophin (Dp427p), presented in Purkinje cells; L-
dystrophin (Dp4271), presented in lymphocytes. There are also
alternative promoters, expressing 5 non-muscular dystrophin
protein isoforms: Dp260, which is presented in Dp140 retina,
expressed in the central nervous system and kidneys, Dpl16,
which is found in Schwann cells, Dp71, distributed in the brain,
the deficit of which correlates with the severity of mental re-
tardation in case of Duchenne muscular dystrophy (DMD) and
Becker muscular dystrophy (BMD) [3,7,8,10,19]. Taking into
account such a diversity in dystrophin protein isoforms distribu-
tion in various organs and tissues, in particular in the nervous
system and kidneys, as well as in cells that provide immune
function (namely, in lymphocytes), we decided to enlarge upon
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy (MDD) [1,14-16].

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy.

Material and methods. We analyzed the follow up clinical
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and laboratory data of Duchenne muscular dystrophy in 32 pa-
tients. The patients underwent a standardized examination, in-
volving studying the medical case history, general clinical data,
determining Sheldon’s somatotype and the constitutional type,
the detailed neurological status examination, testing a personal-
ity type, laboratory and instrumental examinations.

Through the laboratory examination we determined the gen-
eral blood test indicators, total serum protein levels, total cho-
lesterol, the ALAT, ASAT, CPK levels, creatinine and urea blood
levels, glomerular filtration rate (GFR), the immunogram indi-
ces (dynamic data (B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS8), %; CD4:CDS ratio; natural
killer cells ratio, myositis profile (Mi-2, IgG antibodies (id-
iopathic myositis marker); Ku, IgG antibodies (sclerodermia
and myositis combination marker); the PM-Scl complex, IgG
antibodies (sclerodermia marker); histidyl tRNA synthetase
(Jo-1), IgG antibodies; threonyl-tRNA synthetase (PL-7),
IgG antibodies; alanyl-tRNA synthetase (PL-12), IgG anti-
bodies; RING-type E3 ubiquitin-ligase (Ro-52), IgG antibod-
ies and the genetic markers of the disease.

The instrumental examination included the ultrasound of the
abdominal organs, muscles, as well as echo-cardiography, elec-
troneuromyography.

Results and discussion. When analyzing the immunograms
of patients with muscular dystrophy, we followed-up the fol-
lowing parameters: B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS); CD4:CD8 ratio; natural killer
cells ratio.

The T-lymphocytes (CD3/CD45) count was found to be not
within the reference values in only 4 (8%) cases among 31 pa-
tients with muscular dystrophy, examined by us, namely: in 3
(9.7%) cases it was above 86% and in 1 case (3.2%) it was be-
low 56% (Fig. 1).



