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OLIHKA T'TTEHIYHOI'O CTAHY NOPOXHUHHU
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MOPiBHSIHHI 3 OOCTeXyBaHHMM  KOHTHHIGHTOM  0e3
COMaTHYHUX 3aXBOPIOBaHb. IpodinakTuyna
CTOMATOJIOTiYHa ZoroMora € [ePIIOYEeProBOI0

HEOOXiAHICTIO [UIS MMALIIEHTIB 3 BEIUKOIO 3-TaJaceMi€ro.

KnrouoBi cnoBa: B - Tamacemis, Kapiec, TirieHa
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FEATURES OF THE RAYNAUD'S SYNDROME COURSE IN PATIEN TS WITH
RHEUMATOID ARTHRITIS
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Often, patients with rheumatoid arthritis develepandary Raynaud's syndrome, which is a progndigtizafavorable
symptom of its course. Raynaud's syndrome is mamanon in patients with an existing rheumatoid fa@iche blood serum. In
patients with rheumatoid arthritis there is an imgdendothelium dependent vasoregulation in tioelsler artery, indicating the
endothelial function disorder. In patients withuhtoid arthritis with secondary Raynaud's syndrdhere are more pronounced
signs of endothelial dysfunction, indicating a higgk of atherosclerosis and cardiovascular corafibes. The index of open
capillaries permits to objectively assess the Ragiisasyndrome severity in patients with rheumaswottritis.

Key words: rheumatoid arthritis, Raynaud's syndrome, endiatihdysfunction.

The study is a fragment of the research projectirfichl and immunological aspects of the internajams major
diseases course and their correction”, state ragisbn No. 0119U002040.

Rheumatoid arthritis (RA) is an autoimmune diseafsenknown etiology with the development
of symmetrical erosive arthritis (synovitis) anavie range of extra-articular (systemic) manifaetat
[9]. This is the most common and disabling conmnvectissue disease (affects about 1% of the wortt an
0.4% of Ukrainian population) [10]. In 58.7-72% pétients with RA, comorbid conditions such as
Raynaud's syndrome (RS) and arterial hypertensubnich can significantly modify the course of the
disease, impair the treatment efficacy and redoedife expectancy of patients [10].

An important pathogenetic link of RA is the micnmatilation system impairment, and the
microvasculature serves as the target organ innnthieimmune, inflammatory and metabolic mechanisms
of the pathological process are implemented. Di@rch the microcirculation system are associatiéial w
the systemacity of lesions, duration of the disgaisgoxidant protection disorders, endothelialfdgstion
indices and reliably play a leading role in thehpaienesis of RA systemic manifestations. As ofyotiee
endothelium is known to be the target of oxidatsteess, which reduces endothelium dependent
vasodilatation of blood vessels, promotes the asmeaf cellular processes course rate and acasdehair
apoptosis.
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In recent years, the results of numerous studiew shat endothelial dysfunction (ED), as well as
the increasing intima-media thickness, is a prediof future cardiovascular morbidity in the gerera
population and one of the diagnostic criteria farlye detection of atherosclerotic vascular lesioftss
also applies to RA, since the presence of ED is @lEserved at its early stages and is also integras
a sign of accelerated development of atherosckerdbius, the presence of ED is considered to bérte
manifestations of atherogenesis in patients with[R5, 8].

Patients with RA frequently have secondary Raymasgndrome (RS), which serves as a
prognostically unfavourable sign of its course. Kmtisms of RS development are still insufficiently
studied. The nature of the disease is multifadtorascular and immune mechanisms playing an inaport
role. Local ischemia of tissues with the possitdeaedlopment of dystrophy, which is observed in R&' m
arise either due to the vascular functions regaatnpairment caused by the sympathetic nervousisys
or due to the increased formation of vasoconstredbstances in the process of autoimmune inflaimomat

Vascular changes in the inflammatory process avkf@ration or destruction of the endothelium,
hyperplasia and thickening of the intima, whichde&o the tissues ischemia [2, 3]. Further studthef
clinical-pathogenetic and immunological featurestiod secondary RS course in patients with RA is
relevant and will permit to improve the schemeg®€orrection in the complex therapy of RA.

The purposeof the work was to study the features of the R&sm® in patients with RA using
laboratory and instrumental research methods.

Materials and methods.The total of 85 patients with RA (12 men and 73nea) were examined,
being under inpatient treatment at the rheumatologpartment of lvano-Frankivsk Regional Clinical
Hospital. RS was diagnosed in 43 patients (6 meh3a@hwomen). Mean duration of RA was 9.3 £ 2.4
years. The diagnosis of RA was established baséukeoeriteria of the American College of Rheumadglo
(2010). The criteria by E.Allen and G.Brown werediso diagnose RS [7].

All patients with RA were divided into two groupgroup 1 consisted of patients with RA - 38
patients, and group 2 included RA patients withosdary RS - 47 patients. The control group was
represented by 25 healthy volunteers whose ags@ndorresponded to those in groups 1 and 2.

Endothelin-1 (ET-1) content was determined by impassay (ELISA) using a reagent set
produced by Peninsula Laboratories Inc. (USA)s laisandwich ELISA method, which measures “free”
forms of human endothelin-1. Concentration of tumecrosis factorr (TNF-o) was determined by
standardized ELISA using a set of CYTELISA-TNFeagents. (USA).

The level of C-reactive protein (CRP) and rheunthfactor (RF) were determined by the method
of latex agglutination. To determine the amounC&®P in mg / | in the sample, the maximum dilutidn o
the blood serum giving visible agglutination shob& multiplied by 6 mg / I. The norm is consideted
be indices of up to 6 mg / |, sensitivity of thetteo be 6 mg / I. To determine the amount of RRJihml
in the sample, the maximum dilution of blood serwhich gave visible agglutination, must be multoli
by 12 IU / ml. Normal values are up to 12 1U / paist sensitivity is 12 U / ml.

The endothelium function was assessed using tlealted endothelium dependent vasodilatation
of the brachial artery (EDVBA). The reactive testsancarried out using the technique developed by D.S
Celermajer and co-authors (1992). The normal reaati the brachial artery was considered to be its
dilation against the background of reactive hypéagny 10% or more of the initial diameter, and lowe
indices were regarded as a pathology [6].

We used capillaroscopy of the nail bed to objezéithe RS assessmenrt in patients with RA. The
index of open capillaries (I0OC) was calculated eefihg the ratio of functioning and desolate anses
capillaires. The I0C normally makes 50-70%.

To study the subjective picture of the peripheradutation status, we used the assessment scale
by A.B. Scherbakov (1987). The scale of the RS k#&everity is a visual 10-point scale, in whicis @
complete absence of attacks, and 10 points - #sepce of gangrene changes in the fingers. Thedney
and duration of SR attacks were also assessed.

Statistical processing of the data obtained wa®peaed with the definition of the arithmetic mean,
its mean square deviation and the error of tharastic mean. The reliability of the differenceslfpjween
the compared groups of patients was establisheulg usie t-criterion. To determine the variables
interaction, the correlation index (r) was deterain

Results of the study and their discussiorSigns of ED were detected in 76 patients examined,
which amounted 89.4% (table 1). All patients with i combination with secondary RS have been
diagnosed for ED. We found that patients with RAl &A in combination with RS have insufficient
EDVBA. In patients of group 2, the EDVBA score v&ignificantly (p <0.05) lower (6.5 + 0.2%) compared
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to patients in group 1 (8.8 £ 0.3%). This is mdstlly due to constant vasospastic attacks in thaients,
which leads to disruption of the endothelium iniiggr

In RA patients with secondary RS, the level of ghébn-1 by 1.7 times higher compared to
RA patients without RS (p <0.05). It all suggestge@ater probability of endothelial damage in patise
of group 2. Concentration of ET-1 in RA patientsttwRS correlated with RA activity (r = 0.68,
p <0.05).

Table 1
Indices of EDVBA, ET-1, TNF-w and CRP in examined patients
. Degrees of RA activity
+
Index Contrc_)l group, | Al pziments, R_A RA_ RS Degree |, Degreell Degreelll
n=25 n=85 n=38 n=47
n=8 n=25 n=52
ED - 76 (89.4%)| 29 (34.1%) 47 (55.3%) 1 (1.2% 2a.7%) | 51 (60.0%)
EDVBA, % 12.9+0.4 7.5+0.3* 8.8£0.3* |  6.5+0.2%|  9.38¥ | 7.8+0.2%° | 6.3+0.2%
El?rcjﬁf]he"”'l’ 1.5:0.1 7.0£0.3* | 5.1#0.3* | 8.620.3%|  4.430.2%  6@£*° | 0.1+0.3%
TNF-o, pg/ml 24.4£3.1 72.&7.6* 64.1+5.2* 79.31£6.2%e 50.745.1%| 66.115.2*%}  82.32F+*"
CRP, mg/l 6.3+0.3 68.4+7.6* 52.4+7.6% 88.4+7.6% 244 5% | 53.245.7%°| 86.5+8.5%°"

Notes: n —number of patients; * - reliable diffezerirom the control groupg<0.05; - - reliable difference between RA and R&+R
patientsp<0.05; ° - reliable difference between patienthwiandIl RA activity degree$<0.05; ' - reliable difference between patienthwit
1l andIll RA activity degreesp<0.05.

TNF-a belongs to proinflammatory cytokines. Therefone, inflammatory process activity degree
has the most important meaning for assessing tte¢ ¢ TNF-. In particular, in patients with minimal
activity of the pathological process, this indekatdy grows by 2.1 times in comparison with heglth
donors. With the moderate activity of the inflamorgitsyndrome, the TNE-level grows even more (by
23.3% higher than the TNértitre with degree | of RA activity). Whereas withaximal activation of the
pathological process, the TNFvalue increases to 82.3+7.2 pg / ml. It shouldhbted that the level of
this cytokine is significantly higher in group 2 phtients compared to group 1 (20.0%). A strong
correlation between the degree of RA activity amel level of TNFe (r = 0.73; p <0.01) in RA patients
with secondary RS was established. Summarizin@giloe, it can be argued that TNFAs an important
pro-inflammatory agent, which increased productith RA complicates the course of the disease. The
revealed correlation between the Thkevel and the degree of the inflammatory syndrasivity permits
to use determined value of this cytokine as a maddeinflammation in RA. Stably high TNE-
concentration in blood serum of patients with seleon RS is a prognostically unfavorable symptom and
a predictor of RA progression.

Both CRP and TNFe serve as a nonspecific markers of inflammationciwiwvere determined at
significantly higher concentrations (88.4 + 7.6 frigp <0.01) in patients with RS, than in patiewith
pure RA (52.4 £ 7.6 mg / I). This testifies to thigh RA activity in patients of group 2.

An important factor in predicting the course of RAd secondary RS is the presence of the RF (RF
+) in the blood. In patients of group 2, the concation of RF was 89.3 + 7.2 [U / ml and was sigraihtly
higher than in group 1 (49.4 + 5.2 IU / ml, p <0.0Among the patients of group 2, 43 patients had a
seropositive variant of RA (table 2).

Table 2
RF frequency and concentration levels in examined pignts
Control . Degrees of RA activit
Index group, Al gitéesnts, rll:i A38 Rﬁ:tgs Degree I, ’ Degreell D)égreeIH
n=25 n=8 n=25 n=52
RF+ - 63 (74.1%)| 20(23.5%) 43 (50.3%) 2 (2.35%) (AB2%) 43 (50.6%)
RF- 30(100%) 22(25.9%) 18(21.2% 4(4.7% 6 (7.199) 7 (8.2%) 9 (10.6%)
RF, IU/ml 8.3+1.8 65.3+5.8* 49.4+5.2* 89.3+7.2% 433.8% | 55.3+4.6%° 108.3+8.8*

Notes: n —number of patients; * - reliable diffezerirom the control group<0.05; « - reliable difference between RA and RA+RS
patientsp<0.05; ° - reliable difference between patienthwiandIl RA activity degree$<0.05; ' - reliable difference between patienthwit
1l andIll RA activity degreesp<0.05.

After monitoring the data obtained, it was foundttin patients of group 2 with high activity
degree, frequency (7.8 £ 0.5), duration (24.7 3 ar@l severity (6.6 = 0.6) of RS attacks was sigaiftly
higher (p <0.05) than in patients with activity degl (3.7 £ 0.5, 12.8 £ 2.1 and 3.1 + 0.2, redpekt).

IOC had a correlation interaction with the frequefrc= 0.59; p <0.05), duration (r = 0.58; p <0.05)
and severity (r = 0.53, p <0.05) of RS attacks. fighest values were observed in patients with Rgh
activity (95.2 £ 5.2) and significantly differecoin those in patients with RA activity degree Il & 4.2;

p <0.05) and the activity degree | (66.3 + 3.5,0005) (table 3).
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Table 3
I0C, frequency, duration and severity of RS attacksn patients with RA
Control RA +RS Degrees of RA activity
Index group, n=47 Degree |, Degreell Degreelll
n=25 n=8 n=25 n=52
Frequency of attacks - 6.7+0.5 3.7+0.5 4.7+0.5*  8+D.5*
Duration of attacks, min - 23.7+3.6 12.8+2.1 16.48+3 24.743.6%°
Severity of attacks, points - 5.3+0.5 3.1+0.2 4.5%0 6.6+0.6*'
I0C, % 54.34£3.5 84.5+4.6* 66.3+£3.5* 76.2+4.2% 9p322*!

Notes: n —number of patients; * - reliable diffecerfrom the control group<0.05; ° - reliable difference between patienthwiand
II RA activity degree$<0.05; ' - reliable difference between patient$wlitandIll RA activity degreesp<0.05.

Clinical manifestations, features of the inflamnmmgtprocess and changes in the parameters of the
endothelium functional status in RA patients in bimation with secondary RS are still understudied a
require a targeted study. In general, the resfibsiostudy coincide with the literature data. Highels of
CRP, TNFe, and ET-1 in RA patients in combination with RSrevpresented in domestic and foreign
studies [3, 5, 10]. Early development of ED andghesence of high RF titres in RA patients werengsho
in the studies of I.I. Blahinina [5].

However, in our study for the objective assessmehtperipheral blood circulation, a
capillaroscopic examination of the patient was u§agillaroscopy of the nail bed is a highly infatine,
fast and convenient method for diagnosing and roanig the RS progression in patients with RA. We
first used IOC to objectively assess the peripheraulation changes and showed its high informmio
value in the instrumental assessment of RS conrBaipatients.

2% % 7 77

1. In patients with secondary RS, the activity & Rflammatory syndrome is higher than in
patients with RA without RS, as evidenced by highBP, RF and TNIle-in the study group 2.

2. The RF presence in the blood serum of patieitts RA serves as an unfavourable sign of its
course, and more frequently occurs in patients séitondary RS.

3. The ED severity and frequency in patients wigbamidary RS is higher than in RA patients
without RS.

4. In patients with RA in combination with secondRsS, high values of ET-1 and IOC levels, low
rates of EDVBA appear to be a prognostically unfatate sign in the course of this disease.

5. A detailed study of the pathophysiological amthiunological features of the secondary RS will
improve the treatment regimens in RA patients, cedtlinical and laboratory manifestations of RA¢ an
improve the life quality of these patients.
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Y XBOPUX HA PEBMATOIIHUI APTPUT
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pa3BUBacTCs BTOPUYHBIA cHHApPOM PeilHO, KOTOpBIA CIyXHT

148



| SSN 2079-8334. Cgim meouyunu ma éionozii. 2020. No 1 (71)

MIPOTHOCTHYHO HECIPUATIMBOIO O3HAKOI0 HOro mepeoiry.
Cunznpom PeifHo yacrilie BUHUKA€E y MaLli€HTIB 3 HAsIBHUM
peBMaToiqHuM (GaKTOpPOM y CHPOBaTLi KPOBi. Y XBOpHX Ha
peBMaToinHuil apTpUT Mae Micle HEIOCTaTHS SHIOTEeNii
3aJIe’KHa Ba3OPETYJIALis y IUICHOBii apTepii, 10 BKa3ye Ha
MOpYLIEHHS eHAoTeNiambHOl (QyHKIII. VY XBOopHX Ha
peBMaTOifHUN apTpUT 3 BTOPHUHHUM cHHApoMoM Peiino
CIOCTEPITaOTHCST OLTBII BHPAXEH] O3HAKH CHIOTENiaIbHOT
TUCOYHKIIT, 10 € CBITYEHHSM BHCOKOTO PH3HMKY PO3BUTKY
aTepoCKIEepO3y Ta CEpLEBO-CYAMHHUX yCKIaJHeHb. [HaeKc
BIIKPUTHX KaIISIPiB 1a€ MOXJIMBICTh 00’ EKTUBHO OLIHUTH
BUPaKCHICTh cUHApOMY PeifHo y XBOpHX Ha peBMaToiqHuit
apTpur.
KiouoBi cioBa: peBMaTOimHUI apTPUT, CHHIPOM
Peiino, enorenianbHa qucyHKIIS.
Crarrs Hagivinoma 7.01.19.

MIPOTHOCTHYECKU HEOJIaronpusSTHBIM NPU3HAKOM €ro TEUCHUS.
Cunzipom PeifHo yale BO3HUKAET y MAllUEHTOB ¢ UMEIOLIMMCS
PEBMAaTOUIHBIM (DAKTOPOM B CHIBOPOTKE KPOBH. Y OONBHBIX
PEBMAaTOMIHBIM apTPUTOM HMEET MeECTO HEJIOCTaTOYHas
SHIOTENN 3aBUCHMas Ba30PETyIISINS B IIIEUYEBOH apTEpHH, UTO
yKa3plBaeT Ha HApyIICHHWE OJHIOTEIHATIbHOW QyHKIHUA. Y
OOJIBHBIX PEBMAaTONUAHBIM APTPUTOM C BTOPHUYHBIM CHHIPOMOM

Peitno  mabmiomatorcst  Oonee  BBIPQ)KEHHBIC  IPH3HAKH
SHIOTEIHAIBHON  IUCOYHKIUM, 4YTO CBHICTEIBCTBYET O
BBICOKOM DHCKE pa3BHTHS aTEpOCKIEpPO3a M  CEpAeYHO-

COCYIHUCTBIX OCJIOKHEHUH. HIEKC OTKPHITHIX KaIWIUIAPOB AaeT
BO3MOXXHOCTh OOBEKTHBHO OLICHUTHh BBIPAKEHHOCTH CHHAPOMA
Peiino y O0JIBHBIX pEBMATOUIHBIM apTPHTOM.
KuloueBble cj10Ba: peBMATOMAHBIN apTPUT, CUHIPOM
Peiino, sHIOTEMANTBHAS TUCHYHKITHS.
Peuenzent Cxpunnuk .M.
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CARDIOVASCULAR SYSTEM INDICATORS IN THE PRIMARY SCH OOL-AGED
CHILDREN DURING THE ADAPTATION TO EDUCATIONAL LOADS IN THE REGION
WITH IODINE EFICIENCY
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The purpose of the study was to study the adaptpeacity of the cardiovascular system and to ifientianges in the
performance of heart rate variability in the prisnachool-aged children with iodine deficiency dgrithe school year. It was
found that among the 1st grade schoolchildren witne deficiency, 30% of children had the adapstategy tension at the
beginning of the school year. The largest shasebbolchildren with low adaption level at the bexdiy of the school year was
revealed. According to the indicators of heart vateability, in 1-4 grades students with iodindiciency the sympathetic nervous
system influence is prevalent during the schoot,yehile the parasympathetic nervous system isgmadant in schoolchildren,
properly provided with iodine.

Keywords: adaptation, heart rate variability, autonomic oeisssystem regulation, children, iodine deficiency.

The study is a fragment of the research projecotBiemical mechanisms of metabolic disorders inpttesence of
toxins of different origins”, state registration N6116U003353.

The course of adaptation processes best reflegtiutictional state of the cardiovascular system
(CVS), and the heart rate variability (HRV) allotesspeak directly about the involvement of certairels
of the central nervous system (CNS) in the physgickl functions regulation, in other words aboug th
level of their centralization. According to the ding of R.M. Baevsky, the heart rate structure aflaws to
evaluate the state of the autonomic nervous systeendegree of organism adaptive resistance, the
possibility of adaptive reserves [1, 5]. It is knothat the higher the CNS level involved in theulagon
of functional systems, the higher the adaptatiositen [4, 9]. At the same time, it has been prowed
thyroid hormones are essential for the maturatimhfanctioning of the nervous system. Therefordine
deficiency (ID) may indirectly impair the adaptaticourse because of the negative effect on thesroatV
differentiation. One of the most scientifically bdsand informative methods of quantitative evabratf
the Autonomic Activity Indices, whose parameters aonsidered as integral indicators of regulation
processes of the organism, is a method of compatéiointervalography [3].

In this regard, to assess the iodine deficiencgoefbn the CVS activity, all children underwent
cardiointervalography to determine the impact ofvidual autonomic nervous system sections.

The purposeof the study was to study the adaptive capacithethild's organism to the school
loads and to identify changes in the performanceaofliovascular system using heart rate variahitity
the primary school-aged children with iodine defiwiy during the school year.

Materials and methods.The total of 243 schoolchildren from 1st to 4thdg were surveyed at
the beginning, the middle and the end of the scheat. In the first grade, 64 schoolchildren wezalthy,
29 were with iodine deficiency, in the 2nd grade cldren were healthy, and 18 were with iodine
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