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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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tenziis kriteriumebs. prospeqtuli, randomize-
buli kvleva Catarda or paralelur jgufSi. 
pacientebs Cautarda saerTo klinikuri, labora-
toriuli da doplereqokardiografiuli kvleva. 
pacientebi daiyo or jgufad: I  jgufi (ZiriTadi, 
n=30) – pacientebi, romelTa bazisur Terapias 
damatebuli hqonda spironolaqtoni – 25 mg/dReSi, 
II  jgufi (Sedarebis, n=30) – pacientebi, romle-
bic agrZelebdnen antihipertenziul mkurnalo-
bas spironolaqtonis damatebis gareSe 12-Tviani 
dakvirvebis periodSi.
TerapiaSi spironolaqtonis CarTvis fonze 

arteriuli wnevis samizne done miRweuli iqna 
26 pacientSi (86,7%) (vs 9 (30%); р<0,001). spirono-
laqtonis CarTva gansazRvravs sistoluri, dias-
toluri da pulsuri arteriuli wnevis saSualo 
dReRamuri maCveneblebis sarwmuno Semcirebas 
11,8%-iT, 17,8%-iT da 5,4%-iT, Sesabamisad. I  jgufSi 
aRiniSna pacientebis raodenobis Semcireba mar-
cxena winagulis dilataciiT 86,7%-dan 63,3%-mde 
(χ²=4,4, р=0,037). amave jgufSi marcxena parkuWis 
hipertrofiis sixSire Semcirda 10%-iT (χ²=3,9, 
р=0,048). mkurnalobis Semdeg I  jgufSi Semcirda 
marcxena parkuWis eqscentruli hipertrofiis, 
marcxena parkuWis dilataciiT, gamovlenis six-
Sire 2,2-jer, marcxena parkuWis koncentruli 
hipertrofiis, marcxena parkuWis dilataciiT, 
gamovlenis sixSire ki - 2,5-jer. II  jgufis pa-
cientebSi aRiniSneba Semdgomi hipertenziuli 
remodelireba: imatebs marcxena parkuWis kon-
centruli hipertrofiis gamovlineba marcxena 

parkuWis dilataciis gareSe (χ²=3,3, р=0,04). spi-
ronolaqtonis jgufis pacientebSi aRiniSneba 
marcxena parkuWis miokardiumis masis indeqsis 
Semcireba 13,0%-iT (р<0,01) marcxena parkuWis di-
lataciis xarisxis Semcirebis (7,3%-iT, р<0,01) da 
misi kedlebis sisqis (parkuWTSorisi Zgidis da 
marcxena parkuWis ukana kedlis mixedviT, 17,3%-
iT da 15,2%-iT, orive SemTxvevaSi р<0,01) xarjze. 
I  jgufis pacientebs gauumjobesdaT marcxena 
parkuWis kumSvadi aqtivoba: regionuli fraqci-
uli damokleba da gandevnis globaluri fraq-
cia – 15,5%-iT da 7,9%-iT (р<0,01), Sesabamisad, II  
jgufSi dinamikis ararsebobis fonze. spirono-
laqtoniT mkurnalobis fonze aRiniSneba Е/е’ 
med-is, Е/е’ lat-is da Е/Е’-is Semcireba, Sesabamisad, 
8,6%-iT, 6,0%-iT da 7,3%-iT (р<0,01), rac asaxavs 
marcxena parkuWis diastoluri funqciis gaum-
jobesebas. I  jgufis pacientebSi mkurnalobis 
fonze aRiniSneba revmatoiduli arTritis aq-
tivobis Semcireba (5,6 qulidan 4,0 qulamde) am 
maCveneblis dinamikis ararsebobisas II  jgufis 
pacientebSi (5,7  qulidan 5,6 qulamde) (р=0,6).
ufrosi asakis pacientebSi rezistentuli ar-

teriuli hipertenziiT da revmatoiduli ar-
TritiT bazisur TerapiaSi spironolaqtonis 
CarTva zrdis antihipertenziul efeqturobas, 
avlens mZlavr antihipertrofiul efeqturobas, 
rac Serwymulia marcxena parkuWis sistolur-
diastoluri funqciis gaumjobesebasTan da rev-
matoiduli arTritis klinikur-laboratoriuli 
aqtivobis SemcirebasTan.

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 

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-α (TNF-α) 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 I.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]. 

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 IIa 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-α was determined using a standard EIA by 
means of CytELISA TNF-α 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 (HbA1c) was determined using the A15 (BioSys-
tems) analyzer (normal HbA1c 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%) (р<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, р<0.05).

TNF-α 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-α. 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-α level 
increased even more; in maximum activity of the pathological 
process and in case of DM co-existence, the level of TNF-α 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-α (r=0.73; 
p<0.01) in the patients with RA and secondary RS. Summarizing 
the information mentioned above, we can assert that TNF-α 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-α and the 

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

The levels of both CRP and TNF-α, 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). 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 HbA1c titers. 
When comparing the indicators in Group I and Group II, the 
increase in blood glucose levels was observed. In the patients of 
Group IIa without DM, HbA1c 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 
HbA1c 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 (84.5±4.6; 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, ЕТ-1, TNF-α and CRP in the patients examined

Indicator Control group,
n=25

Group I: RA,
n=38

Group II: RA + RS, n=47

IIa: 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-α, pg/ml 24.55±1.13 57.9±1.6* 68.3±1.9*• 83.6±1.4*•°’
CRP, mg/l 3.9±0.71 23.89±1.77* 29.37±3.56*• 35.2±2.66*•°’
Blood glucose, mmol/l 4.51±0.25 5.05±0.14*• 5.9±0.5*• 8.72±1.61*•°’
HbA1c, mmol/l 4.7±0.21 5.7±0.4*• 5.8±0.2*• 7.1±2.12*•°’

notes: n – number of patients; * - significance of difference from the control group р<0.05; 
• - significance of difference between the patients with RA and those with RA and co-existent RS, р<0.05;

° - significance of difference between the patients with RA and those with RA, co-existent RS and DM, р<0.05;
‘ - significance of difference between the patients with RA and co-existent RS and those with RA, co-existent RS and DM, р<0.05

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

Indicator Control group,
n=25 RA, n=38

RA +RS, n=47
RA + RS, n=32 RA + RS + DM, n=15

Frequency - 3.7±0.5 6.7±0.5 7.8±0.5*°’
Duration, min. - 12.8±2.1 23.7±3.6 24.7±3.6*°’
Severity, points - 3.1±0.2 5.3±0.5 6.6±0.6*°’

OCI, % 54.3±3.5 66.3±3.5* 84.5±4.6* 95.2±5.2*°’
notes: n – number of patients;

* - significance of difference from the control group р<0.05; 
° - significance of difference between the patients with RA and those with RA and co-existent RS, р<0.05;
‹ - significance of difference between RA patients with RS and those with co-existent RS and DM, р<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-α and 
ET-1 in RA patients with co-existent RS were presented in na-
tional and international studies [4, 21]. Many authors, including 
Blahynina I.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-α 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%) (р<0.05).

The levels of both CRP and TNF-α, 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.

РЕЗЮМЕ

КОМОРБИДНОЕ СОСТОЯНИЕ: САХАРНЫЙ ДИА-
БЕТ В СОЧЕТАНИИ С СИНДРОМОМ РЕЙНО У 
БОЛЬНЫХ РЕВМАТОИДНЫМ АРТРИТОМ

Готюр О.И., Бойчук В.Б., Скоропад К.М., 
Ванджура Я.Л., Бацур М.И.

Ивано-Франковский национальный медицинский универси-
тет, Украина

Ключевым звеном патогенеза ревматоидного артрита 
(РА) с сахарным диабетом (СД) являются сложные дефекты 
Т-клеточной иммунорегуляции и В-клеточной толерантно-
сти, которые проявляются дисбалансом между продукцией 
провоспалительных и противовоспалительных цитокинов, 
вследствие чего возникает хронический системный воспа-
лительный процесс. 

Цель исследования - изучить уровень глюкозы крови и 
особенности течения сахарного диабета и синдрома Рейно 
у больных ревматоидным артритом.

Обследовано 85 больных (12 мужчин и 73 женщины) 
больных РА. Больные разделены на две группы: I группа 
(n=38) - больные РА II группа (n=47) - больные РА с вторич-
ным СР и СД. Больные II группы разделены на 2 подгруп-
пы II-а (n=32) - больные РА и вторичным СР); группу II-б 
(n=15) - больные РА и вторичным СР и СД, дополнительно 
принимавшие гипогликемизирующую терапию.

Признаки эндотелиальтнои дисфункции (ЭД) обнаруже-
ны у 76 (89,4%) обследованных. У всех больных РА в соче-
тании с вторичным СР и СД диагностирована ЭД. Установ-
лено, что у больных РА и РА в сочетании с СР отмечается 
недостаточная эндотелийзависимая вазодилатация плечевой 
артерии (ЭЗВПА). У больных II группы показатель ЭЗВПА 
достоверно (р<0,05) ниже (6,5±0,2%) в сравнении с больны-

ми I группы (8,8±0,3%), что, по всей вероятности, обуслов-
лено постоянными вазоспастическими атаками и приводит 
к нарушению целостности эндотелия.

Сравнение показателей ЭД у больных I и II групп выявило 
рост показателей глюкозы крови. У больных II-а подгруппы 
(без СД) уровень HbA1c составил 5,8±0,2, у пациентов II-б 
подгруппы - 7,1±2,12, что достоверно выше (p<0,05), чем у 
больных I группы (5,7±0,4).

Показатели глюкозы крови у пациентов с РА и вторичным 
СР без СД значительно выше, чем у пациентов без СР, как 
и у больных РА на фоне вторичного СР и СД, которые при-
нимамали гипогликемизирующую терапию. Выраженность 
и частота ЭД у больных вторичным СР и СД выше, чем у 
пациентов с РА и вторичным СР без СД.

reziume

komorbiduli mdgomareoba: Saqriani diabeti, Ser-
wymuli reinos sindromTan revmatoiduli ar-
TritiT daavadebulebSi

o.gotiuri, v.boiCuki, k.skoropadi, i.vandJura, 
m.bacuri

ivano-frankovskis erovnuli samedicino univer-
siteti

revmatoiduli artTritis, Saqrian diabetTan 
erTad, paTogenezis sakvanZo rgols warmoadgens 
T-ujreduli imunoregulaciis da B-ujreduli 
tolerantobis rTuli defeqtebi, rac vlindeba 
disbalansiT proanTebiTi da anTebis sawinaaR-
mdego citokinebis produqcias Soris, ris Sede-
gadac qronikuli sistemuri anTebiTi procesi 
viTardeba.
kvlevis mizans warmoadgenda glukozis donis, 

Saqriani diabetis da reinos sindromis mimdin-
areobis Taviseburebebis Sefaseba revmatoiduli 
arTritiT daavadebulebSi.
gamokvleulia 85 pacienti (12 mamakaci, 73 qali) 

revmatoiduli arTritiT. pacientebi daiyo or 
jgufad: I  jgufi (n=38) - pacientebi revmatoidu-
li arTritiT, II  jgufi (n=47) - pacientebi revma-
toiduli arTritiT, meoradi reinos sindromiT 
da Saqriani diabetiT.
II  jgufis pacientebi daiyo or qvejgufad: qve-

jgufi II-a (n=32) - pacientebi revmatoiduli ar-
TritiT da meoradi reinos sindromiT; qvejgufi 
II-b (n=15) – pacientebi revmatoiduli arTritiT, 
meoradi reinos sindromiT da Saqriani diabetiT, 
romelnic damatebiT iRebdnen hipoglikemiur 
mkurnalobas.
endoTeluri disfunqciis niSnebi gamovlin-

da 76 (89,4%) pacientSi. yvela pacientSi revma-
toiduli arTritiT, meoradi reinos sindromiT 
da Saqriani diabetiT diagnostirda endoTe-
luri disfunqcia. dadgenilia, rom pacientebSi 
revmatoiduli arTritiT da pacientebSi revma-
toiduli arTritiT reinos sindromTan erTad 
aRiniSneba arasakmarisi mxris arteriis endoTe-
liumdamokidebuli vazodilatacia. II  jgufis pa-
cientebSi mxris arteriis endoTeliumdamokide-
buli vazodilataciis maCvenebeli sarwmunod 
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(р<0,05) naklebia (6,5±0,2%), I jgufis pacientebTan 
SedarebiT (8,8±0,3%), rac, didi albaTobiT, gan-
pirobebulia mudmivi vazospastiuri SetevebiT 
da iwvevs endoTeliumis mTlianobis darRvevas. 
endoTeluri disfunqciis maCveneblebis Sedar-

ebiT I  da II  jgufis pacientebs Soris gamovlin-
da glukozis maCveneblebis zrda. II-a qvejgufis 
pacientebSi (Saqriani diabetis gareSe) HbA1-is 
donem Seadgina 5,8±0,2 , II-b qvejgufis pacientebSi 
- 7,1±2,12, rac sarwmunod (p<0,05) maRalia, vidre I  
jgufis pacientebSi (5,7±0,4).

glukozis maCveneblebi pacientebSi revmatoid-
uli arTritiT, meoradi reinos sindromiT Saqri-
ani diabetis gareSe mniSvnelovnad maRalia, vi-
dre pacientebSi reinos sindromis gareSe, iseve, 
rogorc pacientebSi revmatoiduli arTritiT, 
meoradi reinos sindromiT da Saqriani diabetiT, 
romelnic itarebdnen hipoglikemiur Terapias. 
endoTeluri disfunqciis gamoxatvis xarisxi da 
sixSire pacientebSi meoradi reinos sindromiT 
da Saqriani diabetiT ufro maRalia, vidre paci-
entebSi revmatoiduli arTritiT, meoradi reinos 
sindromiT Saqriani diabetis gareSe.

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 (Dp427l), 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, Dp116, 
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 

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/CD8), %; CD4:CD8 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/CD8); 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).


