OPUITMHAINbHBLIE UCCIIEAOBAHUA

ORIGINAL STUDY DOI:10.23888/PAVLOVJ2018264500-510

JAUNCOYHKIOUA SHAOTEJIUA U HAPYHIEHUE
TPOMBOLUTAPHOI'O 3BEHA I'EMOCTA3A
PU PABBUTHU ®UBPO3A IEYEHMU VY JIETEH
C AYTOUMMYHHBIM T'EITATUTOM

© E.FO. Konosanosa, A.E. Jlasposa, M.B. Ilpecnsakosa

OI'BOY BO IpuBomxcKrid UCCIIEA0BATEILCKUA MEAUIIMHCKUI YHUBEepcUTeT MuH3apaBa Poccuu,
Hwxnuit Hosropona, Poccust

I[eny. OneHUTHh KIIMHMYECKOE 3HAYEHUE COCTOSIHUS DHJOTENUS M arperamud TpomOo-
IIUTOB MPU Pa3BUTUU (UOPO3a MEUYEHHU y JIETeH ¢ ayTOMMMYHHBIM TenatutoM. Mamepuainsl
u memoowt. O6cnenoBano 35 nmauuentos (19 neBouek, 16 manabuukoB) ot 3 g0 17 ner. 1l-as
rpynna (n=17) — netu co crenenpio pubposa F 0-2 mo Metavir; 2-as rpynna (n=18) — F 3-4
(o naHHBIM HENPSAMO¥ dyacToMeTpun). Y AeTel 2-0i Tpynibl ObLI JUATHOCTUPOBAH IIUPPO3
neyeru. Kourposbuas rpymnmna (N=15) — netu | uau |l rpynn 3q10poBes. B kauecTBe mMapke-
pPOB DHAOTENUANBHOW AUCHYHKIMU ucnonb3oBanu sHgoTenuH-1 u VWFE. KonnenTtparuto
SHJOTEeNNHA-1 B CHIBOPOTKE KPOBU ONPEACISUIM METOJIOM HMMMYHO(DEPMEHTHOTO aHajIu3a
(rect-cucrema «Endothelin 1-21»), VWF — na ananuzarope remokoaryssiiua ACL-TOP 500
(Instrumentation Laboratory Company, USA) ¢ ucnosibs3oBanueM Habopa ¢akrtopa Buiie0-
panga. KonmmdecTBO TpOMOOIMTOB ONMPEAEISUIH ¢ TIOMOIIBI0 TeMaTOJIOTHUECKOTO aHAIU3aTO-
pa Cell-Dyn 610 (Abbott Diagnostics, CIIIA), arperaiiiOHHY aKTUBHOCTbh TPOMOOIIMTOB —
Ha aHAJIM3aTOpE arperamruy TPOMOOIMTOB C HCIIOJIb30BAaHUEM B KaUeCTBE MHIYKTOpA arpera-
nuu aaeHosuHpocdar (1,25 mr/min) u komnared (2,0 Mx/mi). Pesyrsmamest. B ananusupye-
MOH BBIOOpKE JieTell ¢ ayTOMMMYHHBIM I'€aTUTOM IpU3HAKU GopMHupoBaHus Hubpo3a pas-
JIUYHOMN CTETICHH BBISABJICHBI ¥ ¥4 00cienoBaHHbIX. [lanueHTsl 2-0M TpyNIbl IO CPABHEHUIO C
1-oit umeroT G6oJee arpeccUBHOE TeUEHUE: B 1€010Te 3a00JIeBaHU Yallle BBIPaXEHBI kKajd00bl
acTeHOHeBpoTHueckoro xapakrepa (p=0,021), nposiBieHus cunapoma xeiaryxu (p=0,014),
qamuie JAUarHoCTUpyeTcsl MeYeHOYHO-KJIeTouHas HegoctatouyHocTh (p=0,045) u ocinoxHeHUs
3aboneBanus. runepcrmiaeHusm (p=0,014), Bapuko3zHoe pacmMpeHHE BEH MHILEBOJA
(p=0,003). ¥V Bcex aerel ¢ ayTOMMMYHHBIM I'€lIaTUTOM 3aperMCTPUPOBAHBI MPU3HAKHU JHUC-
GYHKIMY 2HIOTENUsS W TOBBIIICHHUS arperallioHHON akTHBHOCTH TpomOomuToB. Co crere-
HpIO (GuOpo3a KOppenupyrwT KoHIeHTpanus sHgorenuna-1 (r=0,4; p=0,004), akTuBHOCTBH
¢dakTopa Bumnieopanaa (r=0,5; p<0,001), koxuuectBo Tpomborutos (r=-0,5; p=0,003). Boi-
600b1. Y jieTeil ¢ ayTOMMMYHHBIM TI'€aTUTOM BBISIBJIEHBI HAapYyIIEHHUS SHIOTEIHAIBHOTO U
TPOMOOLIMTAPHOTO 3BEHBEB CUCTEMBI T'€MOCTa3a, KOPPEIUPYIOIIHNE C TAKECThIO MaToJOrHye-
ckoro mpomecca. OnpeneneHne KOHIEHTpPAMU SHAOTeNWHa-1, akTuBHOCTH (akTopa Bui-
nebpaHaa U KOJIMYECTBO TPOMOOLUTOB MOXKET OBITh MCIOIB30BaHO ISl OL[EHKH TSXKECTH IO-
paXeHUs MEYCHH TPH AyTOMMMYHHOM TeIaTHTE Y METeH.

Knroueewie cnosa: oemu, hubpos, yuppos, snoomenuti, mpomooyumsl, 2emMoCmas.
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ENDOTHELIAL DYSFUNCTION AND PLATELET FUNCTION DISORDER
IN HEMOSTASIS IN DEVELOPMENT OF HEPATIC FIBROSIS
IN CHILDREN WITH AUTOIMMUNE HEPATITIS

E.Y. Konovalova, A.E. Lavrova, M.V. Presnyakova
Research Medical University of Volga Region, Nizhny Novgorod, Russia

Aim. To assess the clinical significance of the endothelial condition and platelet aggre-
gation in the development of hepatic fibrosis in children with autoimmune hepatitis. Materials
and Methods. 35 patients aged from 3 to 17 years were studied, including 19 girls (54%) and
16 boys (46%). The 1* group consisted of 17 children with F 0-2 degree of fibrosis acc. to the
Metavir score; the 2" group consisted of 18 children with F 3-4 degree of fibrosis acc. to the
Metavir score (based on the indirect elastometry data). In children of the 2" group hepatic cir-
rhosis was diagnosed. The control group consisted of 15 children of I or 1l health group. Con-
centration of endothelin-1 in blood serum was determined by ELISA method (Endothelin-1
test-system), and of VWF — on hemocoagulation analyzer ACL-TOP 500 (Instrumentation
Laboratory Company, USA) using Willebrand factor kit. Quantity of platelets was determined
using hematological analyzer Cell-Dyn 610 (Abbott Diagnostics, USA), aggregation capacity
of platelets was assessed on platelet aggregation analyzer with use of adenosine phosphate
(1.25 mg/mL) and collagen (2.0 mg/mL) as platelet aggregation inducers. Results. In the ana-
lyzed sample of children with autoimmune hepatitis 3% had signs of the various-degree fibrosis
formation. Patients of the 2™ group had a more aggressive course as compared to the 1%
group: more asthenoneurotic complaints at the onset of disease (p=0.021), manifestations of
the jaundice syndrome (p=0.014), more cases of hepatocellular insufficiency (p=0.045), com-
plications of the disease: hypersplenism (p=0.014), varicose veins of the esophagus (p=0.003).
All children with autoimmune hepatitis had signs of endothelial dysfunction and of enhanced
platelet aggregation activity. The degree of fibrosis correlated with the concentration of
endothelin-1 (r=0.4, p=0.004) and with activity of von Willebrand factor (VWF) (r=0.5,
p<0.001) and with platelet count (r=-0.5, p=0.003). Conclusions. In children with autoim-
mune hepatitis the endothelial dysfunction and platelet disorders in the hemostasis system
were revealed that correlated with the severity of the pathological process. Determination of
endothelin-1 concentration, activity of von Willebrand factor and platelet count may be used
to assess severity of liver pathology in children with autoimmune hepatitis.

Keywords: children, fibrosis, cirrhosis, endothelium, platelets, hemostasis.

Autoimmune hepatitis (AIH) is an actual this, in recent two decades a considerable in-
and socially significant problem in pediatrics crease in the incidence of autoimmune diseas-
with the incidence in European countries of es of the liver has been observed, among chil-
0.1-0.9 cases per 100,000 population per year dren as well [1].
and prevalence of 2.2-17 patients per 100,000 AlIH is characterized by aggressive
population. AIH accounts for 10-20% of course especially in childhood. With no treat-
chronic diseases of hepatobiliary system. With ment, the pathological process rather rapidly
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progresses to hepatic cirrhosis which is present
in 36-78% of children at diagnosis [2]. With 5-
10-fold increase in the activity of transaminas-
es and 2-fold increase in the level of y-
globulins mortality in adults may reach 90%
within 10 years [3].

Damage to hepatic tissue influences
coagulation processes, since the liver plays
the central role in the system of hemostasis
being the place of synthesis of numerous co-
agulation factors and their inhibitors, of
components of fibrinolysis system and of
stimulators of thrombocytopoiesis. In this
context, liver pathology causes complex and
multidirectional disorders in this system,
which are often unpredictable and involve all
aspects of hemostasis including platelet plug
formation [4]. A significant role in mainte-
nance of the balance of the hemostasis sys-
tem is played by the functional condition of
the endothelium. According to the data of
I.LA. Kurkina, et al. (2014), local dysfunction
of the endothelium in chronic diseases of the
liver may cause topical hypercoagulation de-
spite the laboratory signs of systemic
hypocoagulation [5]. Data of histological
examinations has been obtained showing that
a disorder in blood circulation in an organ
leads to secondary hepatic destruction, en-
hancement of fibrosis and to progression of a
pathological process [6].

Endothelium is an active endocrine or-
gan represented by a monocellular layer of
specialized cells that lines the inner surface
of the entire cardiovascular «tree». It per-
forms  barrier, secretory, hemostatic,
vasotonic functions, and plays an important
role in inflammation and remodeling of the
vessel wall [7]. First of all, normal endothe-
lium functions as a potent anticoagulant sur-
face that does not activate blood coagulation
proteins and does not attract blood cells. But
after stimulation or trauma endothelium
transforms into a potent procoagulant surface
due to synthesis and release of numerous
procoagulant substances including von
Willebrand factor and endothelin-1 [8].

Exposure of subendothelial structure in
result of damage to the endothelial cells in-
duces changes in the morphology of platelets
and leads to increase in their adhesion and
aggregation capacity [9]. Platelets perform
different functions: 1) launch of immediate
hemostasis due to adhesion and aggregation
with the result of formation of a platelet plug,
2) local release of vasoconstrictors for reduc-
tion in the blood flow in the damaged area, 3)
catalysis of reactions of humoral coagulation
system with formation of a fibrin clot, 4) ini-
tiation of reparation of tissues, 5) control of
the local inflammatory reaction and of im-
munity [8,10]. Thus, activation of aggregation
of platelets, on the one hand, supports in-
flammation, and, on the other hand, influ-
ences processes of thrombus formation in
vessels thus frustrating trophism of an organ
and its function [11].

Studies of the endothelium and platelet
aggregation dysfunction in pathology of the
liver mainly concerned adult patients with a
chronic viral hepatitis and cirrhosis at the
stage of outcome. The scientific and clinical
interest is stimulated by the absence of scien-
tific publications on this topic concerning
children with AIH and cirrhosis of the liver in
the outcome, and the role of these disorders in
progression of fibrosis of the liver.

Aim of the given work was investigation
of clinical significance of the condition of the
endothelium and of platelet aggregation in de-
velopment of liver fibrosis in children with AIH.

Materials and Methods

Functional condition of the endothelium
and of platelet plug formation was studied in
35 patients of 3-17 years of age (among them
16 boys) who underwent treatment at the de-
partment of gastroenterology of Research
Medical University of Volga Region, and in
15 conventionally healthy children. The work
was performed in correspondence with the
Governmental assignment to Research Medi-
cal University of Volga Region for 2017-
2019, on the topic «Development of Methods
of Prophylaxis, Diagnosis and Treatment of
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Digestive Organs in Children in Acute and
Chronic Hypoxian.

All participants underwent examination
in compliance with the medical Standard of
specialized medical assistance to children
with AIH. The diagnosis of AIH was made
after exclusion of viral hepatitis, cholestatic
and autoimmune liver diseases, Wilson-
Konovalov disease, hemochromatosis, ol-
antitrypsin deficit, toxic forms of hepatitis.

Blood for laboratory tests was taken in
the morning, in fasting condition, by veni-
puncture of the basilic vein. 30 days before
examination the patients did not receive prep-
arations influencing hemostasis. As markers
of endothelial dysfunction, endothelin-1 and
VWF were used. Concentration of
endothelin-1 in blood serum was determined
by ELISA method using Endothelin 1-21 test
system, and activity of VWF — on ACL-TOP
500 hemocoagulation analyzer (Instrumenta-
tion Laboratory Company, USA) with use of
a kit of von Willebrand factor.

The platelet count was determined us-
ing hematological analyzer Cell-Dyn 610
(Abbott Diagnostics, CIIIA), and aggregation
activity of platelets was assessed on a platelet
aggregation analyzer with use of adenosine
phosphate (ADP) in the concentration of 1.25
mg/mL and of collagen in the concentration
of 2.0 mg/mL as inductors of aggregation. In
the course of study the degree and speed of
platelets aggregation were assessed.

The participants were divided into
groups depending on the extent of evidence of
hepatic fibrosis assessed by a method of indi-
rect elastometry on Fibroscan device
(Echosens, France) with determination of the
stage of fibrosis by Metavir score from FO to
F4, by magnetic resonance tomography (Sie-
mens, 1.5 Tesla), by ultrasound examination
(Prosond F 75). Insix patients hepatobiopsy
was conducted.

The 1% group (n=17) included children
with AIH with F 0-2 Metavir score according to
the data of indirect elastometry of the liver. The
age of patients was 14.0 (11.0; 16.0) years.

The 2™ group (n=18) included children
with F 3-4 Metavir score according to the da-
ta of indirect elastometry of the liver, the
children of this group were diagnosed with
hepatic cirrhosis with the underlying AIH.
The age of patients was 13.5 (9.0; 15.0) years.

The control group (n=15) included chil-
dren referred to | or Il health groups. The age
of children of the control group was 13.0
(10.0; 15.5) years. The studied groups were
comparable in age and gender.

The research work was approved by
Ethic Committee of Research Medical Uni-
versity of VVolga Region of Health Ministry
of Russia, Protocol Nel6 of 05.12.2017. All
participants of research signed Informed
consent.

Statistical hypotheses were tested using:
Mann-Whitney Utest, Spearman’s correlation
coefficient, F-test. The critical value of statis-
tical significance was assumed to be 0.05.
The quantitative data were presented as medi-
an of the first and third quartile (Me (Q1;
Q3)), with the number of observations (in %).
In parentheses the absolute numbers are
shown (n). Statistical processing was per-
formed using Statistica 10.0 program (Stat
Soft Inc., USA).

Results and Discussion

Signs of fibrosis of different degree
(F1-F4 Metavir score) were identified accord-
ing to the data of indirect elastometry of the
liver in % of examined children: F1 fibrosis in
8 (23%) patients, F2 —in 1 (3%), F3 —in 7
(20%), F4 — in 11 (31%). Absence of fibrosis
(FO) was determined in 8 (23%) patients.

The 1% group included patients without
fibrosis and its initial manifestations (FO-F2
Metavir score). 18 Patients with F3-F4 fibro-
sis were diagnosed with hepatic cirrhosis, in 6
patients the diagnosis was confirmed histo-
logically. On this basis these patients were
included into the 2™ group.

The mean parameter of elasticity of the
liver according to elastometry data in the 1%
group (FO-F2 Metavir score) was 6.05 kPa
(4.6;7.0), in the 2" group (F3-F4 Metavir
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score) — 14.4 kPa (13.1;21.8 kPa, p<0.001).
From the anamnesis, duration of the period
from the moment of the first clinical manifes-
tations (asthenoneurotic syndrome, jaundice
syndrome, low-grade temperature, pain in the
abdomen) to the moment of making the diag-
nosis, was comparable in the 1% and 2™
groups: 7 (3;15) months in the 1% group and 8
(4;15) months in the 2" groups. It is im-
portant to note that at the onset of the dis-
easel6 of 18 children (88.9%) of the 2™
group presented with pronounced astheno-
neurotic complaints (weakness, enhanced fa-
tigue, lability of mood, troubled sleep), while
most children of the 1% group (14 of 17;
82.4%) had only weakness and enhanced fa-
tigue (p=0.021). Practically each second pa-
tient of the 2" group (41.2%) had an evident
jaundice syndrome (a combination of icteric
discoloration of skin, sclera, oral mucosa,
darkening of urine, light color of stools),
while in the 1% group no such combination of
symptom was noticed (p=0.014).

On clinical examination «minor hepat-
ic» signs were predominating in the 2"
group: palmar erythema was stated in all chil-
dren of this group (100%), spider angiomas
and pronounced venous pattern on the anteri-
or abdominal wall — in 18 of 22 children
(81.8%), while in the 1% group these changes
were recorded only in 4 of 17 (23.5%) and in
3 of 17 (17.6%) patients, respectively
(p=0.029 and p=0.025).

The results of laboratory-instrumental
examinations reveled predomination of the
minimal biochemical activity in most patients
of the 1% group (11 of 17; 64.7%) with the
level of transaminases not exceeding the up-
per limit more than 3 times, while in 8 of 18
children of the 2" group (44.4%) moderate
activity was noted (the level of transaminases
was 4-5 times the upper norm) and 4 of 18
patients (22.2%) had a high degree of bio-
chemical activity (the level of transaminases
was10 times the norm). In the 1% group hepa-
tocellular failure was diagnosed in much few-
er cases that in the 2" group — in 4 of 17

(23.5%) and in 17 of 18 (94.4%) of the exam-
ined patients, respectively (p=0.045).

Complications: hypersplenism (reduc-
tion in the amount of platelets, leukocytes and
erythrocytes) and also esophageal varicose
veins dilatation were not found in a single
patient of the 1% group. In the 2" group signs
of hyperslenism were identified in 8 of 18
children (44.4%, p=0.014), and esophageal
varicose veins dilatation of 1-2 to 3-4 degree
—in 11 of 18 children (61.1%, p=0.003).

In patients of the 1% and 2™ groups the
concentration of the marker of endothelial
dysfunction — endothelin-1 — was increased in
comparison with the control group (p=0.04
and p<0,001, respectively), here, its concen-
tration in the 2" group was reliably higher
that in the 1% group (p=0.03, Tab. 1). Similar
changes were recorded in one more parameter
of the functional condition of endothelial cells
— VWEF: its activity in both groups increased
above the physiological norm (p=0.01 and
p<0.001, respectively), but in patients of the
2" group it activity was considerably higher
than in the 1% (p=0.005, Tab. 1).

Thus, dysfunction of the endothelium in
children with AIH was maximally expressed
with development of hepatic cirrhosis. The
obtained data were confirmed by a moderate
positive correlation relationship between the
degree of hepatic fibrosis and markers of the
endothelial dysfunction — endothelin-1 (r=0.356,
p=0.004) and VWF (r=0.605, p<0.001).

Thus, in all children with AIH reduction
in the quantity of platelet was found as com-
pared to the control group (group 1 -
p=0.002, group 2 — p<0.001). Here, the
amount of platelets in the 2" group was reliably
lower than in the 1* one (p=0.003, Tab. 1).

Of note, reduction in the amount of
platelets was accompanied by increase in the
density of the liver, according to indirect
fibroelastometry data (r=-0.5, p=0.003), and
by increase in the concentration of markers of
endothelial dysfunction - endothelin-1
(r=-0.528, p<0.001) and VWF (r=-0.501,
p<0.001).
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Table 1

Parameters of Functional Condition of Endothelium and of Aggregation of Platelets
in Examined Children with Autoimmune Hepatitis

Control, conven- Children with AIH
tionally healthy
Parameter children Group_l, F 3-4 Metavir score,
_ F 0-2 Metavir score, _
n=15 _ n=18
n=17
. 0.55 0.87 1.67
Endothelin-1, fmol/mL. (0.22; 0.63) (0.49; 1.74)* (0.81; 5.08)* **
76.6 134.0 167.5
VWF, % (58.85; 105.4) (111.0; 154.5)* (148.0; 240.0)* **
Platel h ds/ul. 311.0 246.3 215.0
atelets, thousands/p (266.0; 349.5) (230.7; 254.75)* (199.8; 237.1)* **
. . 22.3 51.95 53.1
ADP inductor of aggregation, degree, % (14.8: 24.2) (24.55; 61.95)* (26.2; 69.1)*
29.95 36.9 39.6
ADP inductor of aggregation, speed, %/min (17.8; 36.5) (35.2; 48.2)* (29.6; 55.0)*
. . 61.85 77.6 71.6
Collagen inductor of aggregation, degree, % (55.4: 70.3) (75.15: 86.85)* (66.9; 85.7)*
Collagen inductor of aggregation, speed, 33.05 61.4 59.6
%/min (18.5; 58.4) (50.0; 67.4) (52.4; 75.0)

Note: n — number of observations, *— statistically significant differences in comparison
with the control group, **— statistically significant differences between groups 1 and 2

Positive correlation relationships of
moderate force were identified between
markers of endothelial dysfunction, platelets
and clinical peculiarities of the disease. Thus,
the values of endothelin-1 at the onset of the
disease were directly interrelated with the ex-
pressiveness of the asthenoneurotic syndrome
(r=0.362, p=0.03), of ochrodermia of skin
(r=0.437, p=0.008) and sclera (r=0.385,
p=0.02). VWF directly, and the platelet count
inversely correlated with expressiveness of
vascular changes occurring in chronic diseas-
es of the liver — spider angiomas on the face
in combination with dilatation of the venous
network on the anterior abdominal wall
(r=0.486, p=0.004 and r=-0.576, p=0.031,
respectively). Besides, the platelet count in-
versely correlated with expressiveness of such
complications of the pathological process as
hypersplenism (r=-0.567, p=0.001) and esopha-
geal varicose veins dilatation (r=0.363, p=0.048).

Study of aggregation of platelets with
ADP and collagen showed increase both in
the extent and speed of aggregation in chil-
dren with AlH irrespective of the stage of he-
patic fibrosis. The extent of aggregation of
platelets induced by ADP in patients of the 1%
and 2" groups significantly exceeded this pa-
rameter in healthy children (p=0.003 and
p=0.004, respectively). Along with this, with
ADP induction, the speed of aggregation of
platelets in both groups also increased in
comparison with control values (p=0.008 and
p=0.016, respectively). With use of collagen
as a platelet aggregation inducer, both the ex-
tent and speed of aggregation in the 1% and
2" groups were increased in comparison with
the control group (p<0.001 and p=0.021, re-
spectively), (p=0.021 and p=0.04, respective-
ly, Tab. 1). Expressiveness of aggregation of
platelets with ADP and collagen directly de-
pended on the activity of VWF (Tab. 2).
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Table 2

Analysis of Correlation between Activity of von Willebrand Factor (VWF) and Parameters
of Aggregation of Platelets in Examined Children (Spearman’s coefficient)

Correlation Parameter

Force and Statistical Significance
of Correlation Relationship

VWF/extent of aggregation of platelets with ADP

r=0.467, p=0.001

VWEF/speed of aggregation of platelets with ADP

r=0.312, p=0.039

VWEF/extent of aggregation of platelets with collagen

r=0.302, p=0.046

VWEF/speed of aggregation of platelets with collagen

r=0.366, p=0.016

Note: r — force of correlation relationship, p — statistical significance of correlation rela-

tionship

Thus, according to the results of the
conducted study, autoimmune hepatitis in
children is characterized by aggressive
course. The first complaints and clinical
manifestations often appear when the liver
has already been deeply damaged. Rather
rapidly, within 7-8 months after the first
clinical manifestations, evident disorders in
the structure of the liver start to occur caused
by overgrowth of connective tissue. Only
23% of children had no signs of fibrosis, in
the rest of the patients — 77%, different de-
grees of fibrosis (from 1 to 4) were deter-
mined in Metavir score.

In blood of patients with AIH laboratory
signs of damage to the endothelium were found
— increase in highly specific markers of endo-
thelial dysfunction — endothelin-1 and VWF.

One of the major functions of endothe-
lium is a balanced release of regulatory sub-
stances that determines integrated work of the
circulatory system. With the «normal» func-
tion of the endothelium the balance is always
shifted toward vasodilatation, inhibition of
angiogenesis, antithrombotic, antiinflam-
matory and antioxidant effects. A disruption
in the function or structure of the endothelium
sharply changes the spectrum of released bio-
logically active substances with excessive
synthesis of procoagulants: endothelin-1 and
VWF [7,8]. High concentrations of
endothelin-1 lead to persistent vasocon-

striction resul-ting in ischemia, necrosis of
tissues, and support an inflammatory process
in the organ. It was shown in the experiment
that endothelin-1 participates in activation of
stellate cells, thus promoting enhanced depo-
sition of the main components of the extracel-
lular matrix [12-14]. According to literature
data, in adult people with chronic viral hepati-
tis and decompensated cirrhosis of viral etiol-
ogy, increase in endothelin-1 and VWF is
noted [15]. It was shown that in severe hepat-
ic cirrhosis in adults, plasma level of VWF
may rise more than 10-fold [16,17]. The data
obtained by us do not contradict literature da-
ta: in children with the established hepatic
cirrhosis as an outcome of AIH accompanied
by moderate and high biochemical activity,
hepatocellular insufficiency, hypersplenism,
esophageal varicose veins dilatation, the
markers of the endothelium dysfunction were
maximally increased.

Increase in the activity of VWF en-
hances adhesion-aggregation properties of
platelets. This substance belongs to a group
of early thromboregulators since it influ-
ences the process of thrombus formation be-
fore thrombin has been formed [18]. This
was confirmed by positive correlation rela-
tionships between the activity of VWF and
parameters of platelet aggregation obtained
by us. With induction by ADP and collagen,
an increased extent and speed of platelet ag-
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gregation were noted in all the examined pa-
tients. However, no reliably significant dif-
ferences between the studied groups were
found. This may be probably associated with
the tendency to reduction in platelet count in
both groups. It is known that formation of
small aggregates of platelets in case of
thrombocytopenia may not influence light
transmission through suspension of platelets
in study of their aggregation which may lead
to erroneously low results [19]. Both at the
initial stages of fibrosis and at the stage of
established cirrhosis in children with auto-
immune damage to the liver, the amount of
platelets has a tendency to reduction in com-
parison with the control group. However, in
our study the platelet count remained within
the physiological norm in both groups. In
studies with participation of adult patients
with hepatitis and hepatic cirrhosis of viral
etiology, similar data of disorders of the vas-
cular-platelet hemostasis in the form of in-
crease of aggregation and activation of plate-
lets were obtained [20].

It is important to note that concentra-
tion of endothelin-1, platelets, activity of
VWEF have an important clinical significance
in AIH in children. According to the results
of our study, children having a more ex-
pressed asthenoneurotic syndrome and jaun-
dice syndrome at the onset of the disease,
further develop a more expressed dysfunc-

tion of the endothelium and a more severe

form of the disease characterized by for-

mation of hepatic cirrhosis, hypersplenism

and esophageal varicose veins dilatation.
Conclusions

1. The onset of a severe form of auto-
immune hepatitis is characterized by an evi-
dent jaundice syndrome, a complex of
asthenoneurotic complaints, a moderately
high degree of biochemical activity, hepato-
cellular insufficiency, rapid development of
hepatic cirrhosis and of complications
(esophageal varicose veins dilatation,
hypersplenism) against the background evi-
dent dysfunction of the endothelium.

2. All children with autoimmune
hepatitis have a dysfunction of the endo-
thelium  (increased concentration of
endothelin-1 and the activity of von
Willebrand factor) dependent on the degree
of hepatic fibrosis.

3. Alteration of the functional condition
of the platelet aspect of hemostasis (increased
aggregation of platelets) is recorded in all
children with autoimmune hepatitis without
dependence on the degree of fibrosis.

4. Determination of the parameters of
the functional condition of the endothelium
(endothelin-1, von Willebrand factor) and of
the platelet count may be recommended for
evaluation of the severity of damage in auto-
immune hepatitis in children.
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