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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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имели полиартрит, развившийся после вакцинации. Ревма-
тоидный фактор и антинуклеарные антитела были отрица-
тельными, пациенты хорошо отвечали на краткосрочную 
стероидную терапию, артрит был нерезистентным.

reziume

araaqtivirebuli COVID-19 vaqcinam SeiZleba 
gamoiwvios reaqtiuli poliarTriti xandazmul 
pacientebSi (SemTxvevebi praqtikidan)

s. Turq,i z.ozTiurqo, d.karataSu, e.geniuliu

saqarias universiteti, medicinis fakulteti, rev-
matologiis ganyofileba, Sinagani medicinis de-
partamenti, TurqeTi

reaqtiuli arTriti warmoadgens mwvave, steri-
lur, arasasurvel da anTebiT arTropaTias, ro-

melic warmoiSveba infeqciuri procesis Sede-
gad. reaqtiuli arTritis provocireba xdeba 
kuW-nawlavis traqtis, Sard-sasqeso sistemis da 
sasunTqi gzebis infeqciebiT, aseve, aris SemTx-
vevebi, rodesac reaqtiuli arTriti gamowveulia 
vaqcinaciis Sedegad. literaturaSi aRerilia 
SemTxvevebi reaqtiuli arTritis ganviTarebisa 
tetanusis, kombinirebuli difteria-poliomieli-
ti-tetanusis, hepatiti B an gripis vaqcinaciis 
Semdeg ZiroTadad axalgazrebSi.
avtorebis mier aRwerilia reaqtiuli arTri-

tis ganviTerebis 2 SemTxveva xandazmul paci-
entebSi (70 welze meti) COVID-19 vaqcinaciis 
Semdeg (CoronaVac, Sinovac). orive pacients ganuvi-
Tarda poliarTriti.
revmatoiduli faqtori da antibirTvuli anti-

sxeulebi uaryofiTi iyo da pacientebi kargad 
pasuxobdnen moklevadian steroidul Terapias, 
arTriti ar iyo rezistentuli.

ENDOTHELIAL DYSFUNCTION AND PATHOGENETIC PHENOTYPES 
OF LOCALIZED SCLERODERMA

Al-Omary Obadeh M., Bondar S.A.

National Pirogov Memorial Medical University, Department of Skin and Venereal Diseases, Vinnytsia, Ukraine

The prevalence of scleroderma is 32-45 cases per 100,000 
population, the second most common disease after lupus ery-
thematosus from the group of diffuse connective tissue diseases 
[5,18]. To nowdays, the etiology of localized scleroderma re-
mains incompletely learned [22]. It is believed that the disease 
occurs due to a complex interaction of genetic and exogenous 
factors. There are several pathogenetic pathways ("models") for 
the development of localized scleroderma. In addition to genetic 
predisposition, the pathology of the microcirculatory tract and 
microcirculation disorders play an important role [5,10].

The importance of endothelial dysfunction in the implemen-
tation of localized scleroderma is evidenced by the fact that the 
disease develops mainly in the vascular wall and in structural 
elements of connective tissue [3,4]. There is spasm and oblitera-
tion of blood vessels. Tissue ischemia and cytokine imbalance 
in localized scleroderma induce endothelial cell damage, which 
is accompanied by the development of endothelial dysfunction 
(proliferative, vascular, adhesive) [8,11].

According to researchers, in patients with scleroderma, high 
levels of plasma ET-1 can contribute to vascular damage by reg-
ulating vascular growth factors and inducing vascular remodel-
ing, which is an important mechanism of skin fibrosis [1].

Other studies indicate that vascular endothelial growth factor 
(VEGF) is a potent angiogenic peptide and a major regulator of 
vascular growth. Hypoxia and tissue ischemia lead to the expres-
sion of angiogenic growth factors, including VEGF-A [6]. Due 
to its relationship with both normal and abnormal angiogenesis, 

VEGF has become an attractive target for both proangiogenic 
and antiangiogenic therapy. It is believed that the expression of 
VEGF and its receptors increases in the skin of patients with 
scleroderma. However, data on the content of VEGF-A in differ-
ent clinical forms are quite contradictory. In particular, dysregu-
lation of VEGF-A may be associated with microangiopathy, ath-
erosclerotic and stenotic lesions [15]. Therefore, it is advisable 
to determine the level of this cellular regulator in this pathology.

In addition, the role of vascular cell adhesion molecule-1 
(VCAM-1) in the pathogenesis of scleroderma has been report-
ed. VCAM-1 induces a number of pro-inflammatory cytokines 
in the body, such as IL-1β and TNF-α, which initiate the binding 
of monocytes to activated and damaged endothelial cells. In the 
future, monocytes can promote costimulation and transmigra-
tion of inflammatory cells into the extracellular matrix and cause 
disruption of angiogenesis. When overexpressed, these adhesion 
molecules can be detected in a circulating soluble form and are 
considered markers of basic activity and endothelial damage. In 
addition, the expression of VCAM-1 can be induced by TNF-α 
in a dose-dependent manner [13]. Other studies have shown that 
VCAM-1 expression correlates with disease activity and sever-
ity [16].

At the same time, there are a limited number of studies exam-
ining the role of endothelin-1, vascular endothelial growth factor 
(VEGF-A) and cell adhesion molecules (VCAM) in the patho-
genesis of local scleroderma, which determines the relevance of 
the proposed study.
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The objective of the study - to establish the lesions of vas-
cular, proliferative, adhesion functions of endothelium by the 
content of endothelin-1, vascular endothelial growth factor and 
cellular adhesion molecules in different clinical forms of local-
ized scleroderma, depending on the duration of the disease and 
the age of patients; to analyze the relationships between different 
aspects of endothelial dysfunction.

Material and methods. The study included 78 patients with lo-
calized scleroderma (main group) and 35 healthy individuals (con-
trol group). Patients were hospitalized in the "Vinnytsia Regional 
Clinical Dermatological and Venereological Center of the Vinnytsia 
Regional Council" from 2019 to 2021 and were admitted to the hos-
pital during the manifestation or exacerbation of the disease. Crite-
ria for inclusion in the study were: the presence of signs of localized 
scleroderma (typical erythema, edema, compaction); no signs of 
systematic process; written informed consent to participate in the 
study under the Helsinki Declaration of Patients' Rights.

At the beginning of the study, all patients underwent clinical 
(detailed collection of complaints, history of the disease, careful 
objective examination), laboratory (general, biochemical), enzyme-
linked immunosorbent assay methods (endothelin-1 content, vascu-
lar endothelial growth factor A (VEGF-A) and adhesion molecule 
vascular endothelium (VCAM-1) concentration in plasma).

The mean age of the people was 44.2±17.6 years (10-81 years). 
According to the gender distribution, among the persons included 
in the study, the predominance of women (73 persons, 64.6%) com-
pared to men (40 persons, 35.4%) was noted. The main and control 
groups were comparable in age and gender, table. 1

To study the proliferative activity of the endothelium, the 
level of angiogenesis factor (human vascular endothelial growth 
factor - VEGF), isoform VEGF-165, pg/ml (BioSource Interna-
tional (USA)) was determined. To set the adhesive peculiarities 
of endothelium the concentration of VCAM-1 in plasma was 
measured (Bender MedSystems (USA)). Endothelin-1 con-
centration was determined using Biomedica kits (Canada). All 
enzyme-linked immunosorbent assays were performed by sand-
wich by enzyme-linked immunosorbent assay.

For statistical analysis of the obtained results we have used a 
package of general purpose data processing programs “Statistica 
for Windows” version 7.0 (Stat Soft inc., USA). The normality of 
the distribution was checked using the Kolmogorov-Smirnov test. 
Since the distribution of digital values of endothelial dysfunction 
markers was probably different from normal, the indicators are 
presented as the median (Me) as a measure of position, the upper 
(Q75) and lower quartiles (Q25) as a measure of scattering. The 
significance of the difference was determined by the Kraskel-Wallis 
H-test and the Mann-Whitney U-test (in the case of independent 
samples). Spearman's rank correlation coefficient was used to as-
sess the degree of dependence between variables. At p-level<0.05 
discrepancies were considered statistically significant.

The protocol of examination of patients was approved at the 
meeting of the commission on bioethical examination of Nation-
al Pirogov Memorial Medical University, Vinnytsya, Ukraine. 

The protocol was drawn up in accordance with the basic principles 
of the Declaration of Helsinki on Biomedical Research (1974), 
adapted at the 41st International Assembly in Hong Kong (Septem-
ber 1989), in which man acts as their object. It adheres to such basic 
principles as respect for the individual, patient awareness, risk and 
benefit assessment. In general, this protocol reflects the ethical prin-
ciples in relation to people who are the subjects of the survey, set 
out in the Belmont Report (April 18, 1979).

Results and discussion. It was found that the content of en-
dothelin-1 (ET-1) in localized scleroderma increased in 2.44 
times compared with almost healthy individuals - 8.69 (6.53-
10.2) pg/ml against 3.56 (2.69) -4.53) pg/ml, Fig. 1.

Fig. 1. endothelin-1 content in patients with localized sclero-
derma and subjects of the control group, pg/ml

There was also a significant increase in the proliferative func-
tion of the endothelium and an increase in the content of VEGF-
A in localized scleroderma (445.9 (218.5-644.9) pg/ml) com-
pared with a group of healthy individuals (96.6 (99.3-110, 4) pg/
ml, p<0.05), Fig. 2.

Fig. 2. The content of vascular endothelial growth factor in 
patients with localized scleroderma and persons in the control 
group, pg/ml

Table 1. Gender and age characteristics of the main and control groups
Parameters Main Control group р
Age, years:
mean age
min.-max.

43,2±7,28
(10-81)

39,5±8,10
(27-55)

>0,05

Women, (abs./%) 51 (65,4%) 22 (62,9%) >0,05
Men, (abs./%) 27 (34,6%) 13 (37,1%) >0,05

p – is the probability of the difference in gender and age characteristics between the observation groups
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The increase in the aggregation properties of endothelium-1 
in localized scleroderma was associated with a probable in-
crease in the content of the cell adhesion molecule compared 
with almost healthy individuals, p<0.05, Fig. 3.

Fig. 3. The content of the cell adhesion molecule VcaM-1 in 
patients with localized scleroderma and individuals of the con-
trol group, pg/ml

When comparing the plasma levels of ET-1 in patients with 
different clinical forms of localized scleroderma, it was found 
that the content of endothelin-1 probably did not differ in pa-
tients with plaque (8.83 (6.53-10.7) pg/ml), linear scleroderma) 
(7.53 (5.97-9.07) pg/ml) and scleroatrophic lichen (9.03 (7.44-
10.3) pg/ml), table. 2. However, in idiopathic Pazini-Pierini 
atrophoderma the level of this biomarker was probably higher 
(10.1 (5.43-17.8) pg/ml, p<0.05), which may explain the special 
pathogenesis of this clinical form, table. 2.

When assessing the content of vascular endothelial growth 
factor in cutaneous forms of scleroderma, it was found that the 
highest content of the marker was observed in the classic plaque-
like form (p<0.05), the lowest - in idiopathic Pazini-Pierini at-
rophodermia (p<0.05), probably not different in scleroatrophic 
lichen and linear scleroderma (p>0.05), table. 2.

In our work, we did not prove a significant difference in the 
content of the adhesion molecule in different clinical forms of 
localized scleroderma - plaque, linear, scleroatrophic lichen and 
idiopathic Pazini-Pierini atrophodermia, table. 2.

No gender differences were found in endothelin-1 content 
between women (8.64 (6.53-10.2) pg/ml) and men (8.80 (5.97-
10.8) pg/ml), p>0.05. 

However, a higher content of VEGF-A was found in female 
patients - 418.8 (179.6-629.9) pg/ml against men - 361.1 (110.4-
454.4) pg/ml, fig. 4. In addition, women had a higher level of 
VCAM-1 (655.3 (462.5-871.2) pg/ml) compared to men, (602.8 
(455.5-820.2) pg/ml, Fig. 5, p<0.05. That is, in female patients, 
the proliferative-adhesive phenotype of the pathogenesis of 
scleroderma prevailed.

Fig. 4. The content of vascular endothelial growth factor in 
men and women with localized scleroderma, pg/ml 

Fig. 5. The content of the cell adhesion molecule VcaM-1 in 
men and women suffering from localized scleroderma, pg/ml.

Assessments of age variability of scleroderma phenotypes 
showed a probably higher content of endothelin-1 content 
in both very young patients (p<0.05) and in elderly patients 
(p<0.05), table. 3.

It should also be noted the U-age dependence of the prolifera-
tive phenotype of localized scleroderma: high levels of VEGF-A 
were found in patients under 20 years of age, with a significant 
decrease in angiogenic factor in patients 20-35 years and a fur-
ther increase from 35 to 55 years. The predominance of the pro-
liferative phenotype in localized scleroderma was also found in 
patients older than 55 years, p<0,05, table. 3.

The analysis of the age dependence of the content of VCAM-
1 revealed a U-shaped dependence and dominance of the adhe-
sive phenotype in patients younger than 20 years (p<0.05) and 
patients aged 55-70 years (p<0.05), Table. 3.

That is, in the age groups up to 20 years and at the age of 55-
70 years the adhesive-proliferative phenotype of the pathogen-
esis of localized scleroderma was representative.

Table 2. The content of plasma endothelin-1, VeGF, VcaM-1 in patients 
with various clinical forms of localized scleroderma, pg/ml

Clinical form Endothelin-1 VEGF VCAM-1

Plaque scleroderma 8,83 (6,53; 10,7) 487,9* (226,9; 684,4) 683,6 (493,1; 878,0)

Scleroatrophic lichen 9,03 (7,44; 10,3) 320,9 (109,8; 531,9) 748,7 (540,1; 957,2)

Linear scleroderma 7,53 (5,97; 9,07) 374,3 (163,6; 454,4) 667,4 (524,2; 882,6)

Idiopathic Pazini-Pierini atrophoderma 10,1 (5,43; 17,8)* 251,2* (195,0; 320,2) 646,8 (505,1; 871,2)
note: * - probable difference of the parameters in comparison with other groups
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By estimating the content of endothelin-1 levels depending on 
the duration of the disease, the presence of a vasospastic phenotype 
was established when the disease lasted more than 6 years, Table. 4.

The proliferative phenotype due to the increase in the level of 
vasculoendothelial growth factor prevailed in the early progres-
sion of the disease - in the first 2 years after the onset of clinical 
manifestations against a group of patients with slow progression 
- more than 6 years (p<0,05), table. 4.

The dominance of the adhesive phenotype was proved for pa-
tients with rapidly progressing form of localized scleroderma 
(p<0.05), compared with moderately progressive and slowly 
progressive, table. 4.

That is, the pathogenesis of the disease is polymorphic and 
there are several pathogenetic pathways (“models”) of VS de-
velopment. Therefore, the next task was to analyze the relation-
ship between vasospastic and proliferative endothelial functions 
in patients with localized scleroderma.

In particular, a probable direct regression relationship (r = 
0.24, p<0.05) was found between the marker of endothelial pro-
liferative function (VEGF-A) and the marker of vascular func-
tion - endothelin-1, Fig. 6.

Fig. 6. regression relationship between endothelin-1 and 
VeGF-a

This model of pathogenesis was represented by the following 
equation of linear regression: Endothelin-1 = 8,0286 + 0,00150 

Table 3. The content of endothelin-1 VeGF, VcaM-1 in patients with localized scleroderma depending on age, pg/ml
Age, years Endothelin-1 VEGF VCAM-1

Younger than 20 10,0 (6,98; 12,2)* 424,3 (229,3; 662,9)* 672,0 (462,4; 882,2)*
20-35 7,69 (5,96; 10,0) 150,3 (77,5; 163,7) 594,5 (358,3; 899,7)
35-55 7,69 (5,89; 10,0) 393,6 (108,8; 703,9) 569,6 (318,8; 752,4)
55-70 8,25 (6,98; 9,93) 490,0 (226,9; 659,9)* 688,9 (493,5; 878,0)*

Older than 70 11,2 (6,63; 15,0)* 353,4 (189,1; 528,1) 596,3 (421,7; 714,5)
note: * - the probability of the difference between the groups of comparison.

Table 4. The content of endothelin-1 VeGF, VcaM-1 in patients with localized scleroderma depending 
on the duration of the disease, pg/ml

Duration of course, years Endothelin-1 VEGF VCAM-1
up to 2 years 9,15 (6,63; 10,2)* 499,0 (220,3; 741,4)* 745,0 (620,0; 920,2)*

2-6 years 8,13 (6,66; 10,2) 459,1 (192,6; 662,9) 689,3 (493,6; 852,4)
more than 6 years 9,37 (6,02; 10,8)* 382,1 (229,3; 553,9) 625,9 (505,1; 834,3)

note: * - the probability of the difference between the groups of comparison

* VEGF. That is, the pathogenesis of localized scleroderma, on the 
one hand, is determined by characteristic microcirculatory disor-
ders and various manifestations of endothelial dysfunction. On the 
other hand, these are autoimmune changes in the cytokine profile.

In a study by Fleming J. N. et al. proved that an important part 
of the pathogenesis of the disease are disorders of microcircula-
tion, the general patterns of which are represented in localized 
scleroderma disorders of tissue blood flow, permeability, trans-
capillary metabolism, hemostasis and rheological properties of 
blood. Cascade disturbances of microcirculation are character-
ized by destruction of an endothelium of microvessels, redupli-
cation of basal membranes of capillaries, intimate proliferation 
of smooth muscle cells with hyperproduction of collagen (type 
III) and increase in tendency to vasoconstriction, intravascular 
changes in the form of aggregation of cellular elements of blood 
and others cells. [9].

In our work, the role of endothelial dysfunction in localized 
scleroderma is considered, which is also compared with the work 
of Müller-Ladner U. et al. [12]. We proved a damage of vascular 
endothelial function and an increase in endothelin-1 levels by 2.44 
times compared with almost healthy individuals (p<0.05).

In the publications of Tardieu M. et al., it is indicated that 
in the microcirculation system in local scleroderma there are 
immunopathological, connective tissue and other reactions in-
volving the vascular wall and adjacent tissues. Identified certain 
morphological differences depend on the activity of the patho-
logical process, but in each disease, the genesis and nature of 
vascular damage differs significantly [17].

In our own study in idiopathic atrophodermia, the level of 
endothelin-1 was probably higher (p<0.05) than in other clini-
cal forms. The vasospastic type of pathogenesis of localized 
scleroderma was also established both in young patients under 
20 years of age (p<0.05) and in elderly patients older than 70 
years (p<0.05).

According to researchers mind, VEGF-A is a sign of manifesta-
tion of a rapidly progressing clinical form of localized scleroderma, 
where the dominant mechanism, in addition to autoimmune, may 
be a disorder of endothelial proliferative function [19, 23]. In our 
work, a significant increase in endothelial proliferation in terms of 
VEGF-A content in localized scleroderma compared with a group 
of almost healthy individuals (p<0.05). Assessments of gender de-
pendence revealed a higher content of VEGF-A in female patients 
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versus male patients (p<0.05). The level of vasculoendothelial 
growth factor probably increased with early disease progression - 
in the first 2 years after the onset of clinical manifestations against 
a group of patients with slow progression - more than 6 years 
(p<0.05). In addition, there was a U-shaped age dependence of the 
pathogenesis of the disease: high levels of VEGF-A were found in 
patients under 20 years of age (p<0.05), with a significant decrease 
in angiogenic factor in patients 20-35 years (p<0.05) and a further 
increase from 35 to 55 years (p<0.05) pg/ml. The maximum content 
of vascular endothelial growth factor in localized scleroderma was 
found in patients after 55 years, p<0,05.

It is believed that the proliferative phenotype is a pathoge-
netic feature of the rapidly progressing clinical form of local-
ized scleroderma, where the dominant mechanism, in addition 
to autoimmune, may be a changing of endothelial proliferative 
function [2,7].

On the other hand, there are studies in which the authors be-
lieve that the initiating factor in the development of localized 
scleroderma is endothelial damage caused by direct or indirect 
exposure to antiendothelial antibodies capable of activating the 
expression of adhesion molecules by endothelial cells (circulat-
ing IC molecules between cells) vascular endothelial adhesion 
molecules (VCAM)) [14]. At the initial stages of the pathologi-
cal process in the skin of patients with localized scleroderma 
perivascular infiltrate is detected, against which the microvascu-
lar system undergoes functional and structural changes with the 
most pronounced vascular damage of the papillary layer of the 
epidermis. In patients with localized scleroderma on the surface 
of endothelial cells and fibroblasts found an increase in the ex-
pression of ICAM-1 molecules by 25%, only on the surface of 
endothelial cells - VCAM-1 by 19% [6].

In our work, a significant increase in the content of the 
adhesion molecule VCAM in the cutaneous form of sclero-
derma compared with almost healthy individuals (p<0.05). 
When assessing the gender dependence of VCAM content, 
women had a higher level of biomarker compared to men 
(p<0.05). The analysis of the age dependence of the content 
of the adhesion molecule revealed a U-shaped dependence 
- the highest content in patients up to 20 years (p<0.05) and 
patients aged 55-70 years (p<0.05). Thus, the dominance 
of the adhesive phenotype of the pathogenesis of localized 
scleroderma was proved for patients with a rapidly progres-
sive form (p<0.05), compared with moderately progressive 
and slowly progressive.

Furthermore, the authors believe that the mediators acti-
vated during the "coagulation cascade" enhance the destruc-
tion of the endothelium, supporting the cycle of damage and 
subsequent repair of the vascular wall with reduplication of 
basement membranes, intimal proliferation of smooth muscle 
cells, and promotes collagen development, immune disor-
ders. A characteristic scleroderma microangiopathy devel-
ops, which is organically associated with pathology of CT 
metabolism [20, 21].

Conclusions. The level of biomarkers of endothelial dysfunc-
tion in patients with localized scleroderma - endothelin-1, vas-
cular endothelial growth factor and cell adhesion molecules is 
associated with different phenotypes of the disease - vasospastic, 
proliferative or adhesive. Defining the pathogenetic model of the 
disease will provide an opportunity to predict the course of the 
disease, improve the diagnosis and treatment of localized sclero-
derma. The model of vasospastic-proliferative phenotype can be 
represented by the linear regression equation: 

Endothelin-1 = 8,0286 + 0,00150 * VEGF.
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SUMMARY

ENDOTHELIAL DYSFUNCTION AND PATHOGENETIC 
PHENOTYPES OF LOCALIZED SCLERODERMA

Al-Omary Obadeh M., Bondar S.A.

National Pirogov Memorial Medical University, Department of 
Skin and Venereal Diseases, Vinnytsia, Ukraine

There are several pathogenetic models of localized sclero-
derma. At the same time, studies examining the role of endo-
thelin-1, vascular endothelial growth factor (VEGF-A) and cell 
adhesion molecule-1 (VCAM) are limited.

Objectives - to learn the nature of disorders of vascular, prolif-
erative, adhesive functions of the endothelium on the content of 
endothelin-1, VEGF-A and VCAM-1 in localized scleroderma.

The study included 78 patients with localized scleroderma 
and 35 healthy individuals (mean age - 44.2±17.6 years, 73 
women (64.6%), 40 men (35.4%). All patients underwent clini-
cal, laboratory, enzyme-linked immunosorbent assay examina-
tion (endothelin-1, VEGF-A, VCAM-1). 

In the local form of scleroderma, there are the number of 
disorders of vascular, proliferative and adhesive functions of 
the endothelium, with an increase in endothelin-1 (p<0.05), 
VEGF-A (p<0.05) and VCAM-1 (p<0.05) content. In idio-
pathic atrophodermia, the level of endothelin-1 was prob-
ably higher (p<0.05). The vasospastic type of pathogenesis 
of localized scleroderma was established in patients under 
20 years of age (p<0.05) and in patients older than 70 years 
(p<0.05). U-shaped age dependence of pathogenesis was 
noted: high content of VEGF-A in patients under 20 years 

of age (p<0.05) and after 35 years (p<0.05). Higher levels of 
VCAM-1 were found in women compared to men (p<0.05). 
The analysis of the age dependence of the content revealed 
a U-shaped dependence of VCAM-1 - the highest content in 
patients under 20 years (p<0.05) and in patients 55-70 years 
(p<0.05).

The level of biomarkers of endothelial dysfunction in patients 
with localized scleroderma - endothelin-1, VEGF and VCAM is 
associated with different phenotypes of the disease course - va-
sospastic, proliferative or adhesive.

Keywords: localized scleroderma, phenotypes, endothelial 
dysfunction, endothelin-1, vascular endothelial growth factor, 
vascular cell adhesion molecule-1.

РЕЗЮМЕ

ЭНДОТЕЛИАЛЬНАЯ ДИСФУНКЦИЯ И ПАТОГЕНЕ-
ТИЧЕСКИЕ ФЕНОТИПЫ ЛОКАЛЬНОЙ СКЛЕРО-
ДЕРМИИ

Аль-Омари Oбадех М., Бондарь С.А.

винницкий национальный медицинский университет им. 
н.и. Пирогова, кафедра кожных и венерических болезней, 
украина

Существует несколько патогенетических моделей оча-
говой склеродермии, однако количество исследований, 
изучающих роль эндотелина-1, фактора роста эндоте-
лия сосудов (VEGF-A) и молекулы клеточной адгезии-1 
(VCAM), ограничено.

Цель исследования - определить характер нарушений 
сосудистой, пролиферативной, адгезивной функций эндо-
телия по содержанию эндотелина-1, фактора роста эндо-
телия сосудов и молекул клеточной адгезии-1 при очаго-
вой склеродермии.

Исследовано 78 пациентов с очаговой склеродермией и 35 
здоровых лиц: средний возраст - 44,2±17,6 года, 73 (64,6%) 
женщины, 40 (35,4%) мужчин. Всем пациентам проведено 
клиническое, лабораторное, иммуноферментное обследо-
вание (эндотелин-1, VEGF-A, VCAM-1).

При очаговой форме склеродермии наблюдается ряд 
нарушений сосудистой, пролиферативной и адгезивной 
функций эндотелия с увеличением содержания эндоте-
лина-1 (p<0,05), VEGF-A (p<0,05) и VCAM-1 (p<0,05). 
При идиопатической атрофодермии выявлен рост уров-
ня эндотелина-1 (p<0,05). Вазоспастический тип патоге-
неза очаговой склеродермии установлен у пациентов в 
возрасте до 20 лет (p<0,05) и у пациентов старше 70 лет 
(p<0,05). Отмечена U-образная возрастная зависимость 
патогенеза: высокое содержание VEGF-A у пациентов 
до 20 лет (p<0,05) и после 35 лет (p<0,05). Более высо-
кие уровни VCAM-1 выявлены у женщин в сравнении 
с мужчинами (p<0,05). Анализ возрастной зависимости 
содержания выявил U-образную зависимость VCAM-1 - 
наибольшее содержание у пациентов в возрасте до 20 лет 
(p<0,05) и у пациентов 55-70 лет (p<0,05).

Таким образом, следует заключить, что уровень био-
маркеров эндотелиальной дисфункции - эндотелина-1, 
VEGF и VCAM у пациентов с очаговой склеродермией 
связан с различными фенотипами течения заболевания 
- вазоспастическим, пролиферативным или адгезивным.
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reziume 

endoTeluri disfunqcia da lokaluri sklero-
dermiis paTogenezuri fenotipebi

m. al-omari obadex, s.bondari

vinicas n.pirogovis sax. erovnuli samedicino 
universiteti, kanisa da veneriul sneulebaTa 
kaTedra, ukraina

arsebobs kerovani sklerodermiis ramdenime 
paTogenezuri modeli, Tumca, kvlevebi, sadac Ses-
wavlilia endoTelini-1-is, sisxlZarRvTa endo-
Teliumis zrdis faqtoris (VEGF-A) da ujredu-
li adheziis molekula-1-is (VCAM) roli araa 
mravalricxovani.
kvlevis mizans warmoadgenda endoTeliumis 

sisxlZarRvovani, proliferaciuli da adheziuri 
funqciebis darRvevebis Sefaseba endoTelin-1-is, 
sisxlZarRvTa endoTeliumis zrdis faqtoris da 
ujreduli adheziis molekula-1-is Semcvelobis 
WrilSi kerovani sklerodermiis dros.
gamokvleulia 78 pacienti kerovani sklero-

dermiiT da 35 janmrTeli piri: saSualo asaki 
- 44,2±17,6 weli; 73 (64,6%) - qali, 40 (35,4%) - mama-

kaci. yvela pacients Cautarda klinikuri, labo-
ratoriuli, imunofermentuli kvleva (endoTeli-
ni-1, VEGF-A, VCAM-1). kerovani sklerodermiis 
dros aRiniSna endoTeliumis sisxlZarRvovani, 
proliferaciuli da adheziuri funqciis dar-
Rvevebi da endoTelini-1-is (p<0,05), VEGF-A-s 
(p<0,05) da VCAM-1-is (p<0,05) Semcvelobis mateba. 
idiopaTiuri atrofodermiis dros gamovlinda 
endoTelini-1-is donis momateba (p<0,05). kerovani 
sklerodermiis vazospastiuri tipi dadgenilia 
20 wlamde (p<0,05) da 70 welze meti (p<0,05) asakis 
pacientebSi. aRiniSna paTogenezis U-s magvari 
asakobrivi damokidebuleba: VEGF-A-s maRali 
Semcveloba 20 wlamde asakis (p<0,05) da 35 welze 
meti asakis (p<0,05) pacientebSi. VCAM-1-is ufro 
maRali done gamovlinda qalebSi, mamakaceb-
Tan SedarebiT (p<0,05). Semcvelobis asakobrivi 
damokidebulebis analiziT gamovlinda VCAM-1-is 
U-s magvari damokidebuleba - maqsimaluri Sem-
cveloba 20 wlamde (p<0,05) da 55-70 wlis (p<0,05) 
asakis pacientebSi. avtorebi daaskvnian, rom endo-
Teluri disfunqciis biomarkerebis (endoTelini-1, 
VEGF-A da VCAM-1) done kerovani sklerodermiis 
mqone pacientebSi dakavSirebulia daavadebis mim-
dinareobis sxvadasxva fenotipTan – vazospasti-
uri, proliferaciuli an adheziuri. 

THE FAMILIAL HYPOCALCIURIC HYPERCALCEMIA PRESENTED 
WITH ADVANCED HYPERCALCEMIA AND EXTREMELY HIGH PARATHORMON LEVELS 

(CASE REPORT)

1Cengiz H., 2Varim C., 1Demirci T., 1Cetin S., 2Karacaer C., 3Koçer H.

1Sakarya University research and education Hospital, Department of endocrinology and Metabolism; 
2Sakarya University Medicine Faculty, Department of internal Medicine; 

3Sakarya University research and education Hospital, Department of General Surgery, Turkey

The most common cause of hypercalcemia in outpatient services 
is primary hyperparathyroidism (PH). Familial Hypocalciuric Hy-
percalcemia (FHH) is easily confused with PH. Approximately 2% 
of cases examined as hyperparathyroidism are proven to be FHH. 
Mild hypercalcemia concomitant normal PTH levels, low urine cal-
cium and family history are helpful clues in differential diagnosis. 
Here we examined the case of FHH which was thought to be com-
plete PH in terms of presentation.

Case Report. Our case is 51 year old woman admitted to out-
patient clinic because of weakness, muscle and joint pain. In the 
first laboratory test, Parathormone (PTH) was found at 134.6 pg/
ml (N:15-68 pg/ml), with Calcium (Ca) at 12.1 mg/dl (N: 8.4-
10.4 mg/dl). The patient was then referred to the Duzce Univer-
sity Hospital Endocrinology Clinic with probable diagnosis of 
PH.after evaluation of the patient in that clinic she had referred 
to surgery for parathyroidectomy.

She was admitted to Sakarya University Hospital General 
Surgery Clinic. Reevaluation in the clinic revealed similar re-

sults, with PTH:257pg/ml; Ca: 12.4 mg/dl; P: 2.4mg/dl; and 25 
OH D vitamin levels of less than 7 ng/ml (N: 20-50ng/ml). The 
24-hour urine Ca was 77. 11mg/d (N: 0-250 mg/day). However, 
Parathyroid Ultrasonography and 99 Tecnessium-Sestamibi 
(MIBI) Scanning did not detect any adenomatous focus due to 
the high calcium and PTH levels. Probable preliminary diag-
nosis was considered in favor of PH and surgery was planned. 
Subtotal complementary thyroidectomy for multinodular goiter 
and four gland exploration and mass excision (thought to be 
parathyroid adenoma during the operation) were performed. 
Pathological examination found a lymphoid, normal parathyroid 
tissue and Hashimoto’s thyroiditis.

In postoperative period, the expected decreases in PTH and Ca 
levels did not occur. Ultrasound, Parathyroid SPECT (Single Pho-
ton Emission Computerized Tomography) and MRI (Magnetic 
Resonance Imaging) did not detect any adenoma focus (Pictures 1 
and2). Due to a family history of hypercalcemia, she was referred to 
our clinic for evaluation of familial hypercalcemic disorders.


