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BOJIAJIAPJIA TEMOPPATUK BACKYJIMUTHUHT (INEHJIEMH TEHOX KACAJLJIUT W)
IATOT'EHE3U BA TEMOCTA3 TU3UMUJIATHU Y3 APUIILIAP

Age3oBa I'yaoiinm CatrapoBHa — T.¢.H., IOIEHT
Towkenm mubbuém axaoemuscu. Towkenm, Y3b6exucmon

Annomayusa. Maxonaoa eemoppacux 6ackyiumau 001anapoa 2emocmasz musumMuoazu
V3eapuwinap, XycycaH, KOH QUIaHUwl MusumMuod ailaHud opaouean UMMYH KOMNIEKCIAp 6d
KOMNJEeMEHM MUSUMUHUHS (DAOITAUMUPULZAH KOMNOHEHMAAPU MOMOHUOAH KUYUK MOMUpLap
0e6opapunute  WUKACMAGHUWMU, —CYHepA — 2eMOCmas  MUBUMUHUHZS — 0apya  KUCMAADUHUHZ
Gaonnawiuwiy, wWyHUHeOEK, 2eMOCMA3 MUSUMUOAU Y32ApUWULAp, YHUHZ NAMOPDUIUOTOUACU
myxoxama Kununaou. I'emoppacux eackynum (Lllenneun—Ienox xacamiueu éku eackyiumu) - 6y
Kammanapoa Xam yupauiy MyMKuH 0yiean 00aanap 8acKyIumuHuHe 9He KeHe mapKaiean mypuoup.
YV kuuux momupau sackyrumnune oup mypu cugpamuoa macnugranaou. bByupax emuimoguuiueuHu
PUBONHCIAHMUPAOULAH 03 COHMU Demopaapoa mepu 6a MUSUMIU ATOMAMAAPHU KeTMUPUO YuKapuuiu
MYMKUH. Ywby kacaimukuuue y3uea xoc namo@uzuono2usicu Xakuoa Kam Hapca Maviym, gakam y
2avpumabuuil enuxosuminanean IGAl 6yrean odamnapoa yupauou. 1GALl antigen—ammumanaua
KOMNIEKCAAPUHU XOCUTL KUIUO, Y1ap HYKCOHAU KIUPEHC myaiu mepuHune, 6yupakHute, UiaKHuHe
84 OVRUMIAPHUHE KUYUK MOMUpAapuea dcourawuwea mouun. Typau omunnap, sHcymiaoa, 0Kymiu
azeHmMaap, OOpulap 6a BaKYUHAIAp NOMEHYUAN KY32amyeyu OMul cugamuoa auukiaHeaH.
Kammanapoaeu 1GAea 6o2nuk sackyium xam yupaunou, jeKuH KyNuH4a o2up, acopamiap OUlaw
Keuaou.

Kalit so'zlar: gemorragik vaskulit, gemostaz tizimi, immun kompleks, trombin, protrombin,
fibrinogen, patogenezi.

IATOIEHE3 FEMOPPAI'MTYECKOI'O BACKYJIUTA Y JIETEX (ITYPITYPA XEHOXA -
IEHJIENHA) U U3BMEHEHUA B CUCTEME 'EMOCTA3A

Age3oBa I'yjoitum CaTtrapoBHa — K.M.H., IOLEHT
Tawxenmckas meouyunckas akademus. Tawxenm, Y3bexucman

Annomayus. B cmamve paccmampusaomces namozenes U UsMeHeHUs 8 cucmeme 2emMocmasd
Y O0emell ¢ 2eMOppautiecKuM 8acKyIumoM, 8 YaCMHOCU, NOBPENCOeHUe CMEHOK MEIKUX COCYO08
UMMYHHBIMU KOMAIJIEKCAMU, YUPKYIUPVIOWUMU 8 CUCeMe KPOBOOOpaeHUs, U aKMUueupo8aHHbLMU
KOMNOHEHMAaMUy CUcmemMbvl KOMIJIeMenma, a 3amem aKmueayus 6cex 36eHbe@ CUCMeMbl 2eMocmasda,
a makoce UBMEHEHUs 8 cucmeme 2emocmasa y oemell ¢ 2eMOPPASUHECKUM  BACKYIUMOM.
T'emoppacuueckuii sackynium (nypnypa Xenoxa—ILllennetina unu eackyaium IgA) sensiemesn naubonee
PACHPOCMPAHEHHBIM MUNOM 0EeMCKO20 8ACKYIUMA, KOMOPBIU MOdHcem nopaxcams u 63pocavix. OH
Klaccuguyupyemcs Kaxk pasHOSBUOHOCMb GACKYIUMA MEJKUX COCY008. MO Moxcem Bbl3bleamb
KOJICHble U CUCMEMHble CUMAMOMbL, NPU 3MOM ) HeOOAbUI020 HUCIA NAYUEHMO8 DPA36UBAemcs
noueynas Hedocmamounocmo. Mano umo useecmuo o cneyughuueckor namo@puuUorouU 3Mmo2o
paccmpoucmed, 3a UCKIoYeHUueM mo2o, Ymo Cuumaemcs, 4mo OHO 803HUKAEM Y 1100eli C AHOMAIbHO
enuxozunuposanuvim IgA1. Anomanvuoni IgA1 6 coi6opomie Kposu modicem 0Opa308vI8aAMs KPYNHLIE
KOMNIEKCbl  AHMUSEH—AHMUmMeno, Komopvle U3-3a He00CMmAamoyHo20 KIUPEHCa CHOCOOHbL
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OMKIAObIBAMBCA 8 MEIKUX COCyoax KOJCU, NOYeK, KuuleyHuka u cycmaeos. B xauecmee
NOMEHYUATIbHBIX MpU22epos OblLiu Onpeoesenvl pasiuyHvle akmopul, 6KI04As UHGEKYUOHHbLE
azenmpl, IeKapCmeeHHvle npenapamol u eaxyunsl. IgAV y e3pocivix eécmpeuaemcs peaice, HO HACMO
accoyuupyemcsi ¢ XyOuum KIuHUYECKUM medeHueMm u UCX000M.

Knrwuesnle cnosa: 'emoppacuueckuii 6acKyium, cCucmema 2emMocmasa, UMMYHHbII KOMIIEKC,
MpoOMOUH, NPOMPOMOUH, PubpUHO2EeH, namozenes.

PATHOGENESIS OF HEMORRHAGIC VASCULITIS IN CHILDREN (HENOCH-
SCHONLEIN PURPURA) AND CHANGES IN THE HEMOSTASIS SYSTEM

Avezova Guloim Sattarovna — PhD, dosent
Tashkent medical academy. Tashkent, Uzbekistan

Abstract. The article discusses changes in the hemostasis system in children with hemorrhagic
vasculitis, in particular, damage to the walls of small vessels by immune complexes circulating in the
circulatory system and activated components of the complement system, and then activation of all
parts of the hemostasis system, as well as changes in the hemostasis system of blood vessels, platelets,
plasma. Hemorrhagic vasculitis (Henoch—Schonlein purpura or IgA vasculitis) is the most common
type of pediatric vasculitis that may affect adults as well. It is classified as a type of small-vessel
vasculitis. It can cause cutaneous and systemic symptoms with a minority of patients developing
kidney failure. Little is known about the specific pathophysiology of this disorder, except that it is
believed to occur in individuals with abnormally glycosylated IgA1. Serum aberrant IgA1 may form
large antigen—antibody complexes which, due to a defective clearance, are able to deposit in the
small vessels of the skin, kidney, gut, and joints. A variety of factors, including infectious agents,
drugs, and vaccines, have been identified as potential triggers. The pediatric form of this pathology
is generally considered benign and self-limited. In contrast, IgAV in adults is less common but often
associated with worse clinical course and outcome.

Keywords. Hemorrhagic vasculitis, hemostasis system, immune complex, thrombin,
prothrombin, fibrinogen, pathogenesis.

Introduction. The formation of chil- Currently, hemorrhagic vasculitis (HV)
dren's health is significantly influenced by is a common and frequent pathology in the pe-
such factors as climatic, geographical, environ- diatric population. Its frequency is very varia-
mental, economic, lifestyle and conditions, the ble and depends on the region, its level of eco-
level of population migration, ethnic and so- nomic development, diagnostic and statistical
cio-cultural characteristics, as well as the ma- features. Hemorrhagic vasculitis (Henoch-
terial and technical base of medical institu- Schonlein purpura) is a disease belonging to
tions. The state of children's health is a barom- the group of systemic vasculitis with microcir-
eter of the socio-economic development of the culatory disturbances as a result of the accumu-
country. To date, one of the urgent problems is lation of immunoglobulin A (IgA)-containing
the assessment of a combination of various risk immune complexes in the blood vessels of the
factors (exogenous and endogenous) leading to skin, joints, gastrointestinal system, kidneys
the development of hemorrhagic vasculitis in [4,11]. This disease is one of the most common
children. Hemorrhagic vasculitis ((immuno- systemic vasculitis in childhood. Worldwide,
globulin-A) vasculitis (IgAV)), formerly the incidence among children ranges from 3 to
called Henoch-Schonlein purpura, is an in- 26.7 per 100,000 children [5,6]. In the patho-
flammatory vascular disease that affects small genesis of the disease lies the damage of the
blood vessels, predominantly capillar- intima of small blood vessels in the skin, joints,
ies, venules, or arterioles, with IgAl-domi- gastrointestinal system, kidneys with IgA-im-
nant immune deposits. munocomplexes. As a result, endothelial dys-
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function - decrease in synthesis of fibrinolysis
activators, activation of lipid peroxide oxida-
tion system (POL), coagulation-platelet hemo-
stasis processes.

Hemorrhagic vasculitis is a systemic
vasculitis (inflammation of blood vessels) and
is characterized by deposition of immune com-
plexes containing the antibody immune-
globulin A (IgA); the exact cause for this
phenomenon is unknown. In children, it
usually resolves within several weeks and
requires no treatment apart from symptom
control but may relapse in a third of cases and
cause irreversible kidney damage in about one
in a hundred cases [8].

The course and clinical features of hepa-
titis B in children depend on which system or
organ is damaged. The course and outcome of
the disease largely depend on kidney damage.
In children, clinical signs of kidney damage in
hepatitis B occur in 26-60% of cases [11].The
relevance of the study is related to the need to
determine clinical and laboratory signs for an
objective dynamic assessment of the level of
disease activity, as well as to develop criteria
for predicting the outcome of the disease and
determining the most appropriate treatment
tactics.

Pathogenesis. The deposition of im-
mune complexes containing IgA in the small
vessels of the skin, the renal mesangium, and
the additionally affected organs is the defining
pathogenic aspect of HSP. Human IgA dis-
plays a large heterogeneity as regards molecu-
lar forms and glycosylation [12] with two sub-
classes that are differentially distributed be-
tween the mucosal and circulatory compart-
ments of the immune system. IgAl and IgA2
are the two isotypes of IgA. IgA1l predomi-
nates in serum, while the percentages of IgA2
are higher in secretions. They may be gener-
ated in both monomeric and dimeric forms and
are both highly glycosylated proteins. Their
structure differs by the absence of a 13-amino
acid sequence in the hinge region of the IgA2
molecule [13], which gives it a particular re-
sistance against bacterial proteases and may
explain the predominance of IgA2 in mucosal
secretions. The glycosylation and size of IgAl
appear to be crucial in promoting IgA1 mole-
cule clearance [14]. Normal interactions be-
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tween glycosylated 1gA1 molecules and the
hepatocyte expressed asialoglycoprotein re-
ceptor (ASGP-R) result in the internalization
and destruction of these molecules [15]. Pa-
tients with HSP, similarly to patients with IgA
nephropathy, exhibit poorly galactosylated
IgA1l O-glycoforms deficient in galactose
and/or sialic acid [16]. However, it appears that
an increase in the levels of poorly galactosyl-
ated IgA1 O-glycoforms is not sufficient in it-
self to develop HSP. Indeed, investigations in-
volving the relatives of patients detected simi-
lar levels of poorly galactosylated IgA1 O-gly-
coforms without signs or history of HSP [17].
Consequently, it has been considered that a
second, subsequent step may be required for
the transition to the full phase of the disease.
Aberrantly glycosylated 1gA1 molecules ex-
pose N-acetylgalactosamine-containing ne-
oepitopes, which may be recognized by gly-
can-specific 1gG or IgA1l antibodies [18]. The
aberrant galactosylated IgA1 O-glycoforms
might act either as autoantigens driving the for-
mation of glycan-specific antibodies in genet-
ically prone individuals or as antigens for
cross-reactive antimicrobial antibodies. Evi-
dence increasingly suggests that the next step
is the formation of large circulating immune
complexes prone to deposition in small vessels
[19]. Indeed, soluble immune complexes, due
to their increased size, are unable to pass
through the space of Disse and connect with
the asialoglycoprotein receptor (ASGP-R) on
hepatocytes. They can pass through the larger
fenestrae in the glomerular capillaries that lie
directly above the mesangium. By the alterna-
tive complement pathway’s activation and the
recruitment of inflammatory cells, these de-
posited complexes cause damage to glomeruli
[17,18,19]. IgA-containing immune com-
plexes are discovered in patients’ serum, as
well as the immune complexes containing C3
and IgA in the skin, intestines, and kidneys.
Changes in the hemostasis system. Ob-
servations carried out to date have shown that
changes in the hemostasis system leading to
the development of a hypercoagulable state
play a major role in the pathogenesis of GVs.
According to D. Yilmaz and co-authors
(2005), plasma concentrations of fibrinogen,
D-dimers, thrombin-antithrombin complex,
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prothrombin fragments 1 and 2, and von Wil-
lebrand factor antigen are higher than normal
in children with GV.Currently, GV is consid-
ered an immune complex disease, which is
based on damage to the walls of small blood
vessels by circulating immune complexes and
activated components of the complement sys-
tem, and then all parts of the hemostasis system
are activated [1,3,4,5,6,7,10].The process of
formation of circulating immune complexes is
genetically determined. The phenomenon of
increased circulating immune complexes in
GVs is considered as an important evidence of
the immune complex nature of vascular dam-
age. Disruption of all components of hemosta-
sis: blood vessels, platelets, plasma coagula-
tion, immunocomplex was found to be second-
ary to primary processes [1,10].

Various manifestations of clinical symp-
toms, severity of the disease, consequences
largely depend on the state of the coagulation
and anticoagulation systems of hemostasis
[2,3,7,12].

Autoimmune process in GVs, i.e., circu-
lating immune complexes damage the endothe-
lium of the wall of small blood vessels, causing
disorganization of collagen. This hemostasis
system enzyme activation mechanism is the
first step in a chain reaction [2].The von Wil-
lebrand factor, synthesized in the vascular en-
dothelium, is a marker of vascular damage by
immune complexes [10]. The level of this fac-
tor remains consistently high for several
months after resolution of the main symptoms
of the disease [7].Antithrombin-11I (AT-111),
the plasma cofactor of heparin, an important
physiological anticoagulant, is often signifi-
cantly reduced in the acute phase of GV. AT-
I11 deficiency causes microcirculatory block-
ade, which leads to significantly severe GVs.
The more severe hemorrhagic vasculitis, the
more pronounced hemocoagulation disorders
[1,3,5].A statistically high correlation was es-
tablished between disease activity and the con-
centration of D-dimers, von Willebrand factor
antigen 1, and prothrombin 2 fragments. In
studies conducted by K. Brendel-Miiller et al
(2001), laboratory signs of activation of the he-
mostasis system were identified in children
with HB. It was found that in the acute period
of the disease, the concentration of D-dimers

142

in the blood plasma increased in 15 out of 17
patients. In addition, a statistically significant
increase in the concentration of thrombin-an-
tithrombin complex, fibrinogen, and prothrom-
bin fragments 1 and 2 was found, and it was
noted that there is a correlation between the
change in the concentration of these indicators
and the activity of the disease. In GV, the con-
centration of D-dimers in blood plasma can in-
crease 10 times or more, which in some cases
requires differential diagnosis with dissemi-
nated intravascular coagulation syndrome.N.
Besbas et al (1999) found an increase in the
plasma concentration of thrombomodulin, tis-
sue plasminogen activator and plasminogen
activator inhibitor-1 compared with HB and
the control group, the concentration of throm-
bomodulin statistically depends on the activity
of the disease.

According to the results obtained, the
changes in coagulation tests described above in
HB are the result of local damage and inflam-
mation of the endothelium, as well as the re-
lease of a plasminogen activator-1 inhibitor
and reflect the general activation of the hemo-
stasis system. The von Willebrand factor anti-
gen is currently considered as a marker of en-
dothelial damage in systemic inflammatory
diseases, and therefore an increase in its con-
centration in blood plasma is considered as a
sign of the active course of the disease [5]. The
concentration of the von Willebrand factor an-
tigen in hepatitis B is associated with the level
of IgA in blood plasma (D. De Mattia et al.,
1995), which indirectly confirms the possibil-
ity of using this indicator as a marker of im-
mune-mediated endothelial damage. (S.J. Park
et al., 2013). The level of von Willebrand fac-
tor antigen in the mixed form and severe HB
reflects the degree of damage and spread of the
vascular endothelium [2,6]. However, a corre-
lation between the severity of clinical manifes-
tations and the concentration of von Wil-
lebrand factor antigen in hepatitis B has not
been shown in all studies. G.K. A large-scale
study conducted by Del Vecchio et al (2008)
found an increase in plasma concentrations of
anti-inflammatory cytokines, fibrinogen, von
Willebrand factor antigen, but these indicators
were not statistically associated with kidney
damage and disease activity.
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A stable, but independent of disease ac-
tivity, increase in the concentration of the von
Willebrand factor antigen in HV (mainly due
to its abnormal multimeric forms) was also
based on the studies of A. Casonato (1996) [6].
N.N. Petrishchev and T.D. According to
Vlasova (1996), the von Willebrand factor an-
tigen and tissue plasminogen activator are
highly sensitive as markers of endothelial dys-
function, since a significant part of other signs
of endothelial dysfunction is formed not only
in endothelial cells, but also in others [5].The
synthesis of plasminogen activator inhibitor
type 1 also increases dramatically with activa-
tion and damage to the endothelium. Some of
the endothelial secretory products are released
continuously to maintain normal functional ac-
tivity, while others are produced upon injury or
stimulation.  Factors that accumulate in the
endothelium and are released during its stimu-
lation: von Willebrand factor antigen, tissue
plasminogen activator; factors, the synthesis of
which does not normally occur, but increases
sharply when the endothelium is activated: in-
hibitors of type 1 plasminogen activator, mem-
brane proteins (receptors): thrombomodulin.
In some observations, an increase in the con-
centration of homocysteine in HS was also ob-
served [2].

Conclusion. Thus, changes in various
parts of the hemostasis system are observed in
HB, but the significance of pathophysiological
and prognostic factors has not been sufficiently
studied. Further research in this direction will
help determine the pathogenesis of the disease,
develop diagnostic and prognostic markers.
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