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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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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,
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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-1f and TNF-a, 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-a
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.
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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.

660

500
450 o
400
350
s

.0 300
250
200
150
nof ——— o Mean

[ MeantSE

50 T Meanz1.96"SE

Localized_Scleroderma KONTROL

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 p
Age, years:
mean age 43,247,28 39,5+8,10 >0,05
min.-max. (10-81) (27-55)
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

© GMN
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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.
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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.
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Fig. 4. The content of vascular endothelial growth factor in
men and women with localized scleroderma, pg/ml
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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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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)* 4243 (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)* 6889 (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)*

4990 (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

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.

Scatterplot: VEGF vs. Endotelin1(Casewise MD deletion)

Cormelation: r= 24353
Include condition: GROUP=101

Endotelin1

2
-200 0 200 400 600 800 1000 1200 1400
VEGF 0,95 Conf.Int

Fig. 6. Regression relationship between endothelin-1 and
VEGF-A4

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

© GMN

* 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
IIT) 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 Miiller-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
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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.

PE3IOME

SHAOTEJINAJIBHAS JUCOYHKIUS U IATOTEHE-
TUYECKUE ®EHOTHIBI JOKAJBHOI CKJEPO-
JEPMUHA

Aab-Omapu Obanex M., bonnaps C.A.

Bunnuyxuii nayuonanvusiti MeOUYUHCKULL YHUGEPCUmMem uMm.
H.U. upoeosa, kaghedpa KoxchvlX u senepuieckux OonesHell,
Vrpauna

CyLecTByeT HECKOJIBKO MaTOreHEeTHYSCKUX Mojeleil oua-
rOBOH CKJIEPOJCPMHUM, OJHAKO KOJIUYECTBO HCCIEIOBAHUH,
M3Y4arolupXx poyb dHAOTENHHA-1, dakropa pocra IHAOTE-
qus cocynoB (VEGF-A) u Monexynbl KJIE€TOYHOH aare3uu-1
(VCAM), orpanu4eHo.

Ienp ucciaenoBaHus - ONPENCIUTh XapakTep HapyIICHUH
COCYIHCTOM, ponnepaTUBHOM, aAre3uBHON QYHKIUI YH]I0-
TEJIMS 110 COCPIKAHUIO DHIOTEeNNHA- 1, pakTopa pocTa IHI0-
TEJUS COCYAO0B M MOJEKYJ KJICTOYHOU aare3uu-1 npu ouaro-
BOM CKJIEpOJEPMUMN.

Hccnenosano 78 manueHToB ¢ 04aroBoii ckiiepogepmuei u 35
3JI0POBBIX JIMLL: CPEeIHUI Bo3pacT - 44,2+17,6 rona, 73 (64,6%)
xeHuHbl, 40 (35,4%) myxunH. BceM nanueHTaM npoBeieHo
KJIHHHYECKOE, 1abopaTopHOe, UMMyHO(EepMEeHTHOE 00Cen0-
Banue (Ouporenun-1, VEGF-A, VCAM-1).

[Ipu ouarosoii Gopme ckIepoAepPMHUH HAOIIOAACTCS P
HapYLICHUH COCYAMCTOH, MpoiudepaTuBHOW W aAre3UBHOU
(byHKLII/lﬁ DHIOTENIUS C YBEIMYEHUEM COACPKAHUS DHJIOTE-
muHa-1 (p<0,05), VEGF-A (p<0,05) u VCAM-1 (p<0,05).
[Tpu uauonarnyeckoil arpodoaepMHUK BBISIBICH POCT ypPOB-
Ha 3H10TenuHa-1 (p<0,05). Bazocnactuueckuil Tun nartore-
He3a 0YaroBOW CKJIEPOJCPMHM yCTAHOBIEH Y HAlMEHTOB B
Bo3pacte 10 20 net (p<0,05) u y manuenTtos crapue 70 net
(p<0,05). Otmeuena U-oOpa3Has BO3pacTHas 3aBUCHMOCTH
naroreHesa: BbIcOkoe conepxanne VEGF-A y mnanueHToB
1o 20 ner (p<0,05) u nocne 35 ner (p<0,05). bonee BbicO-
kue ypoBHU VCAM-1 BBIABICHBI y JKEHUIMH B CPaBHEHUHU
¢ myxunHamu (p<0,05). AHanu3 BO3PAacTHOM 3aBUCHMOCTH
conepxkanus BeisiBUI U-00pasnyto 3aBucumocts VCAM-1 -
HanOoublIee coAepxKaHUe y MAallUEHTOB B Bo3pacte 10 20 et
(p<0,05) n y nmamentos 55-70 net (p<0,05).

Taxum 00Opa3om, CleayeT 3aKJIIOYNTh, YTO YPOBEHb OHO-
MapKepoB DHJOTEIUAIBHON IUCOYHKIUH - JHAOTEIHHA-1,
VEGF nu VCAM y nanueHToB ¢ 04aroBoil ckiepoiepMueit
CBsA3aH C pas3/IMYHBIMU d)CHOTI/Il'laMl/I TCUCHUA 33.60J'IeBaHI/Ifl
- Ba30CIaCTHYCCKUM, l'IpOHI/I(bepaTl/IBHbIM WJIN AATC€3HUBHbBIM.
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THE FAMILIAL HYPOCALCIURIC HYPERCALCEMIA PRESENTED
WITH ADVANCED HYPERCALCEMIA AND EXTREMELY HIGH PARATHORMON LEVELS
(CASE REPORT)

!Cengiz H., *Varim C., 'Demirci T., 'Cetin S., ’Karacaer C., ’Kocer H.

ISakarya University Research and Education Hospital, Department of Endocrinology and Metabolism;
’Sakarya 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-
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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.



