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ANALYSIS OF MORPHOLOGICAL AND FUNCTIONAL CHANGES OF KIDNEY
ENDOTHELIUM IN SYSTEMIC RHEUMATIC DISEASES
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Memoto pobomu cmana oyinka xapakmepy MopQON0IUHUX 3MIH eHOOMENII0 CYOUH HUPOK NPU CUCIIEMHOMY dep-
B0OHOMY 808YAKY, PEGMAMOIOHOMY aAPMPUMI, 2eMOPALIYHOMY 8ACKYIIMI Ma MIKPOCKORIYUHOMY NOAIAH2IIMI, 368 430K
3 KIIHIKO-1a00pamopHuMy YUHHUKAMU nepedicy 3aX80Pr6arbs i 6NIUE CUCMEMHOT eHOOmenianbHoi OucyHKYil cy-
oun. Ocmanms 6 Yux pynax xeopux bepe yuacms 6 NamoeeHemudHux nooyoosax neghponamii, winbHo nog azana
3 CUCMeMHUMU NPOAGAMU aH2Ionamii

Knrwouoei cnosa: nupku, enoomeniym, KpoSOHOCHI CYOUHU, PYHKYIS, CUCIMEMHI PEEMATUYHT 3AX80PIOBAHHSL

1. Introduction

Vessels and vascular endothelium are involved
in the pathogenesis of inflammatory rheumatic diseas-
es. Systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), Henoch-Schonlein purpura (HSP) and
microscopic polyangiitis (MPA) combined into a group
of systemic autoimmune rheumatic diseases (SRD) [1, 2],
the prevalence of which is growing everywhere [3].
The commonness of these diseases is the presence of
various autoantibodies in blood [4] and changes in the
kidneys blood vessels [5]. Angiopathy is one of the main
manifestations of SLE [6, 7] and RA [8-10], and as for
patients with HSP and MPA, the vascular inflammatory
process is already included in the definition of the names
of diseases [11]. In patients with systemic autoimmune
diseases, the prevention of kidney failure risk is now
regarded as part of the global management along with
controlling of disease activity and inflammation. Kidney
vessels endothelial dysfunction and accelerated nephrop-
athy are presented in the early years of the disease before
nephropathy becomes apparent [12]. The widening of
the mortality gap between SRD patients and the general
population [13], calls for early identification of patients
at higher risk in order to improve outcomes and intro-
duce preventive and therapeutic strategies in early stages,
when they are likely to be more effective.

2. Case presentation

The pathogenesis of renal damage vessels in lu-
pus and rheumatoid glomerulonephritis (LGN, RGN)
remains not adequately explored [14, 15], although the
severity of the vasculopathy determines the prognosis
both SLE [16] and RA [17]. The above fully applies to
patients suffering from HSP and MPA [18].

It should be noted that SRD are characterized by
disorders of vascular endothelial function [19] with the
overproduction of vascular endothelial growth factor
(VEGF) [20], endothelin-1 (ET1) [21] and E-selectin
(ESel) [22]. These processes play an important role in
the damage of glomerular capillaries and arterioles of
the kidneys at SRD [23], which has been proved by ex-
perimental studies in animals [24]. Kidney endothelium
responds to systemic vascular endothelial dysfunction
(VED) firstly in the patients organism [25, 26].

At the same time, the nature of morphological
changes in the endothelium of the kidneys capillaries and
arterioles in SLE, RA, HSP and MPA studied insuffi-
ciently, to be elucidated the pathogenetic mechanisms of
vascular deposition of immune components, the relation-
ship with clinical and laboratory factors of the disease
and the effect of systemic VED.

3. Purpose

The purpose of the work was to evaluate the na-
ture of morphological changes in the endothelium of the
kidneys capillaries and arterioles in SLE, RA, HSP and
MPA, connection with clinical and laboratory factors of
the disease course and the effect of systemic vascular
endothelial dysfunction.

4. Materials and methods

Study was conducted on the basis of the Donetsk
Regional Clinical Territorial Medical Association in
Rheumatological department. Analyzed the results
of kidney biopsy and laboratory studies of vascular
endothelial function in 94 patients with HSP, among
which 41 persons suffered from SLE, 17 — RA, 24 —
SHP and 12 — MPA. In these groups ratio of men and
women, respectively, was as 1: 7, 1: 2, 2: 1 and 1: 3,
the average age of the patients — 37.6+1.63 years, 50.1+
+2.33 years, 27, 5+2.19 years and 40,5+3,70 years, the
duration of the disease from its manifestation — 11,9+
+1,28 years, 12,4+1,99 years, 10,2+1,77 years, 4 0+
+1,02 years, distribution of patients I, I and III degree
of activity of the pathological process —as a 1:2:3, 1:2:2,
2:1:1, 1:2:9. In SLE chronic course of the disease met
5 times more often than subacute, the RA ratio of I: II:
III: TV disease stages was as 2:9:5:1, the rate of DAS
arthritis activity was 4,9+0,30 r.u., and Lansburi index —
155,8+13,35 points; in SHP purely renal form of the
disease, skin — joint — renal, skin — renal, joint-renal,
skin — joint — abdominal — kidney, skin — abdominal —
renal, joint — abdominal — renal; abdominally — renal
forms correlated in frequency 20:13:11:8:6:3:2:1. We
studied the clinical course of the index angiopathy (€2)
the formula: Q=(Z:E)xQ=(Z: E)\/?, where ¥ — sum
of points of all clinical signs of SRD, E — the number of
features, Y — the degree of disease activity.
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Patients underwent echocardiography («Acu-
son-Aspen-Siemens», Germany, and «HD-11-XE-
Philips», the Netherlands), Doppler ultrasonic inves-
tigation of blood vessels («Aplia-XG-Toshiba», Japan)
and biomicroscopy of vessels of the conjunctiva (slit
lamp “Haag-Streit-Bern-900”, Switzerland). Determined
also instrumental vascular index (¥), wherein each
average indicator in patient (X) with its standard devia-
tion (g) were evaluated in 1 point in case of <X+g, when
X+ceX+2¢ — in 2 points, when X+2¢+X+3¢ — in 3 points,
at>X+3¢ — in 4 points. Calculated ‘¥ per patient according
to the formula: Y=(A+2B+31+4A): E, where «A, B, T,
A» — the number of patients accordingly to the 1, 2, 3 and
4 points, «E» — the number of indicators.

Using biochemical analyzer «Olympus-AU-640"
(Japan) were investigated the creatinine, immunoglobu-
lin (Ig) A and rheumatoid factor (RF) concentrations in
serum, examined levels of antibodies to native deoxy-
ribonucleic acid (aDNA), cardiolipin (aCL), anti-cyclic
citrullinated peptide antibody (aCCP), VEGF indicators,
ET1, thromboxane-A2 (TxA2), homocysteine (hCys),
prostacyclin (Pgl2), cyclic guanosine monophosphate
(cGMP), ESel, P selectin (PSel), using the immune-en-
zyme analysis (reader «PR2100 Sanofi diagnostic pas-
teur», France), and by immunoblotting method (appa-
ratus «Euroline-Euroimmuny», Germany) determined
antinuclear factor (ANF) and anti-neutrophil cytoplas-
mic antibody (ANCA) — to myeloperoxidase (aMP) and
proteinase-3 (aP3).

Seropositivity of SLE by ANF presence was met
in 85.4 % of patients, by aDNA — in 68.3 % and aCL —
in 31.7 %, seropositivity of RA by RF (>14 IU/mL) — in
53.0 % and aCCP (>17 U/ml) — in 94.1 %; seropositivity
of HSP by IgA (>3 mmol/l) — in 41.7 % and by RF — in
29.2 %; MPA seropositivity by ANCA was in all cases,
and the ratio aMP to aP3 was as a 5: 1. For the evaluation
of renal function was used defining glomerular filtra-
tion rate (GFR) using CKD-EPI formula. To study the
integral index of VED (®) was calculated the degree of
vasoconstrictor indicators changes (A) — VEGF, ET1 and
TxA2 and vasodilator PgI2 using formula: X=[(I-1,):c] 2,
where I, and I, — indicators at sick and healthy, ¢ — the
standard deviation of the healthy. ® determined by the
formula:

0=,/(K+A+M):N,

where «K» — VEGF, «A» — ETI1, «M» — TxA2, «N» —
Pgl2 (VED diagnosed in ®>5 r.u). As a control, labo-
ratory parameters were studied in 30 healthy subjects
(13 men and 17 women aged 18—65 years).

Kidney biopsy was performed on the background
of ataralgesia by controlling of kidney ultrasound. We
used the technique of «True-Cut» («the present cut-
offt») with «Biopty-Bard» high-speed gun. Histological
sections of the kidneys were stained with hematoxy-
lin-eosin, alcian blue (on glycoproteins) and Van Gieson
(collagen and elastic fibers), becoming the PAS-reaction.
In addition, the enzyme immunoassay (with peroxidase
labele) and immunofluorescence methods of kidney

tissue research were performed. IgA, IgG, IgM deposits,
C3- and Cql- complement components were studied. Mi-
croscopic examination was performed on a microscope
«Olympus-AX40» and «Olympus-AX70-Provis» with
a digital video camera «Olympus-DP50». Renal failure
of individual structures (glomeruli, tubules, stroma
and vessels) were scored (from 0 to 3). Also there was
calculated average damage indicator (0) according to
the formula: 6=(a+2p+37):( a+p+y+5), where «a, B, y» —
the number of patients correspondingly with 1, 2 and
3 points and «d» — the number of patients with the ab-
sence of this sign.

Kidney biopsy is performed only in patients with
the presence of proteinuria; nephrotic syndrome had
4 patients with SLE, 2 with RA and 2 with HSP. Ratio
of CKD I, II, III and IV stages in SLE was as 10:7:2:1, in
RA —9:5:2:1, in HSP — 4:4:1:1, MPA — 5:4:2:1, and the av-
erage GFR in these groups was about the same, amount-
ing to 96,144,17 ml/min/1.73 m?, 97,0£7,35 ml/min/
1.73 m?, 100,7+3,61 ml/min/1.73 m?, 88,4+7,12 ml/min /
1.73 m% In RA, patients with secondary A A-amyloido-
sis of the kidneys were excluded. In the survey group
consisted of persons suffering from RGN the ratio of
mesangioproliferative to mesangiocapillary RGN was
as 2:1. Ratio of ILIIL:V:IV class of LGN frequency was
as 1:2:4:13, and V:VIL: IVIILII type of Henoch-Schon-
lein purpura nephritis (HSPN) — 1:3:4:6:10. It should be
emphasized that all 94 examined patients with SRD had
tubulointerstitial changes in their kidneys.

Statistical analysis of the results of research was
conducted by computer variation, correlation, regres-
sion, single-factor (ANOVA) and multivariate (ANOVA/
MANOVA) analysis of variance (program «Microsoft
Excel» and «Statistica-Stat-Soft», USA). Assessed mean
values (X), their standard deviations (¢) and error ra-
tes (W), coefficient of parametric Pearson correlation (r)
and nonparametric Kendall (t), regression criteria (R),
dispersion Brown-Forsythe (BF) and Wilcoxon-Rao
(WR), McNemar-Fisher criteria, Student’s test (t) and the
probability of statistical indicators (p).

5. Results

Noteworthy the fact definite quantified differenc-
es of kidneys vascular lesions nature in the individual
SRD. So, 0 in RA patients was 0,43+0,050 r.u., in cases
HSP — 0,69+0,059 r.u., SLE — 0,89+0,043 r.u., MPA —
1,01£0,130 r.u. VED established in 35.3 %, 51.9 %, 39.0 %
and 100.0 % of those surveyed, and ® was 4,5+0,36 r.u.,
5,3+0,35 r.u., 4,8+0,14 r.u. and 6,5+0,55 r.u.

The frequency of certain morphological characters
of vascular endothelium at SRD is presented in Table. 1.

According to performed ANOVA/MANOVA, SRD
nosological forms have a highly significant (p<0,001)
influence on the integral state of capillary endothelium
(WR=3,60) and arterioles (WR=2,29). In multivariate
Wilcoxon-Rao analysis, the lesion of the capillaries en-
dothelium and arterioles of the kidneys depend on the
cutaneous syndrome severity (consequently WR=2,49,
p=0,002 and WR=2,05, p=0,027), as well as peripheral
neuropathy (WR=1,92, p=0,022 and WR=1,97, p=0,035).
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with SRD

Table 1
The frequency of the certain features of vascular endothelium
lesion and the accuracy of the impact on them the integrated
clinical and instrumental indicators of vascular disease in patients

on background of unchanged concentration of
TxA2. However, only for the RA proved atypical
elevated levels of VEGF and only in this group
stated reduction of ESel.

In patients with LGN © index affects the

Morphological proliferation of capillaries and glomerular endothe-
signs of Groups of patients with Integrated lium (BF:3,3.8, p=0,028), and arterioles (BF=3,25,
vascular P, p=0,033), which demonstrates the Brown-Forsythe

. SRD indicators . . - .
endotbehal variance analysis. In turn, in RGN such connection
lesion concerns only arteriolar endothelium (BF=10,81,
SLE RA |HSP| MPA | Q ¥ p=0,002), while the MPA - capillaries (BF=5,29,
degree of im- p=0,027).
o >
frequency of symptoms, ( %) pact, (p BF)

Endothelium | capillaries | 97,6 [ 17,7 | 33,3 | 91,7 | 0,461 | 0,555 6. Discussion
proliferation | arterioles | 29,3 | 17,7 | 54,2 | 83,3 | 0,629 | 0,509 The least significant vascular changes
IgA 90,3 | 82,4 1100,0 | 100,0 | 0,048 10,124 | ohserved in RA, and the most pronounced — in
Deposits i IgG 92,794,11 9L7 | 9L7 | 0,792 1 0,572 MPA. The same results was got by Koseki at all

posits 1n ) ) ) 3
capillaries IgM 95118821 75,0 | 91,7 | 0,493 | 0,295 during a 42-month observation period in pro-
a3 65,9154,01 417 1 50,0 | 0451 ] 0.8311  ghective study of renal disease in patients with
Clq 48,8 | 11,9 | 250 | 58,3 | 0,724 | 0,529 early rheumatoid arthritis: only in 7 % of the pa-
IgA 2201235 542 | 333 | 0019 10364 tient with RA was developed persistent protein-
Deposits in IeG129,3123,51 37,5 1 33,3 1 0,036 1 0,709 i and 6 % presented elevated serum creatinine
. IegM 293159 | 16,7 | 25,0 | 0,635 | 0,536 : ; ; :

arterioles g ’ ’ ) ’ d ’ with or without proteinuria. [27]. These abnor-
c3 22,0159 | 12,5 1 25,0 | 0,614 10,5091 pajities were mostly drug-related and reversible
Clq 195159 | 42 ] 250 | 0.545 | 0.II5 | gfter discontinuation of the treatment [8, 10]. On

The presence of VED has an impact on the nature
of arteriolar endothelial changes (WR=1,47, p=0,046).
In patients with SLE indicators of system VED effect
on capillary endothelial damage (WR=2,95, p=0,042),
which is confirmed by the direct dependence of integrat-
ed morphological parameters of ® (R=+7,42, p<0,001).
In addition, multiple regression analysis set positive rela-
tionship ® with changes of capillaries endothelium and
arterioles at HSP (correspondingly R=+2,98, p=0,008
and R=+9,73, p<0,001) and MPA (R=+6, 81, p=0,001 and
R=+6,50, p=0,002).

Indicators of vascular endothelial function in
healthy subjects in the control group and patients with
SRD reflected in the Table 2.

Indicators of endothelial vessels function in serum of healthy and SRD patients

renal biopsy, MPA typically presents as a pau-
ci-immune (devoid of immune complexes), necrotizing
and crescentic glomerulonephritis — which is why renal
MPA often presents as a rapid progressive disease with
advanced stage of renal failure [12]. Only the group of
patients with SLE and MPA did not differ in frequen-
cy of immune deposits in the kidneys blood vessels
that demonstrate fulfilled McNemar-Fischer analysis.
Lupus and necrotizing nephritis determines long-term
morbidity and mortality in SLE and MPA because re-
nal failure in SRD is associated with a large number of
secondary and tertiary complications [12, 16].

The proliferation of capillary endothelium to a
greater extent has been characteristic of SLE and MPA,
and arteriolar endothelium — only of the MPA, whereas

Table 2 these changes were not charac-
teristic for RA. Despite some dif-
ferences in the clinic of primary

(M=£m) ) ey it
Groups of patients with SRD systemic necrotlzlpg Vas.cu it1s —
. MPA and systemic autoimmune
Indicators Healthy SLE RA HsP MPA diseases — SLE, they share a num-
(n=30) (n=41) (n=17) (n=24) (n=12) b ot ’ thy o moch
VEGE, pg/ml | 90,04528 |534,311,63% 109,248,60 | 515,5+12,08% 545,0:22.46% ~cr 0. COMMON Patiogeetic mech-
anisms, which are based on immu-
ET1, pg/ml 4,0+0,10 7,8+0,36* 5,7+0,43* 7,9+0,48%* 7,7+0,55% .

nological process [15, 16].
TxA2, ng/ml 8,0+1,56 9,5:|:0,47* 9,6ﬂ:0,79* 10,1ﬂ:0,57>'< 10,9:|:1,28* As expected, IgA depos-
HCys, memol/l | 9,3+0,48 | 16,040,66* | 16,2+0,86* | 16,5+0,76* | 169+1,17* | i< in the blood vessels were the
Pgl2, ng/ml | 72,6£9.01 | 184%1,06* | 188£1,66* | 17,741,19% | 19,1£1,93* | 1051 typical to Henoch-Schénlein
oGMP, pmol/ml | 1124020 | 13,6£0.48* | 13.440,70* | 12,8£0,55% | 12,940,66* | purpura nephritis, because its a
ESel, ng/ml 246,7+£12,12 | 230,1+6,30 | 211,943,18%| 227,7+6,27 | 214,1+8,88 small vessel vasculitis mediated
PSel, ng/ml 41,1+1,41 48,9+1,54* | 47,9+1,82* | 47,6+1,79* | 49,1+2,96* | by IgA-immune complex deposi-

Note: * — the differences between similar indeces of ill and healthy patients are statistically

significant (p<0,05)

The similarity for all SRD was significantly higher
parameters of ET1, HCys, cGMP and PSel in the blood

tion [11], and Clq — for LGN and
MPA, Clq deposits are usually
found in association with other
complement components and immunoglobulins in prolif-
erative glomerulonephritis and may predominate in SLE
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and MPA [7]. Clq deposits were quasi-constantly found
in SLE patients with or without skin lesions (90 %)).

The clinical vascular manifestations of SRD are
considered with the presence of skin purpura, telangiec-
tasia, capillaritis of hands and feet, antiphospholipid syn-
drome, Raynaud’s syndrome, uveitis, cheilitis, leukocy-
toclastic enantemy, peripheral vasoneuropathy, vascular
encephalopathy and pulmonary hypertension.

With ¥ index at SRD weakly related morpho-
logical characteristics of renal endothelium lesion. The
vascular lesion confirm extensive previous data that
immune complexes in vessels do not bind significantly
to unstimulated endothelial cells [17].

In turn Q has a significant impact on IgA depo-
sition in the glomerular capillaries (BF=2,78, p=0,048)
and arterioles (BF=3,49, p=0,019) as well as deposits
IgG in arterioles (BF=2,99, p=0,036) that showed with
Brown-Forsythe variance analysis. According to the
analysis Kendall, there are direct correlations Q indi-
ces with IgA deposition rate in capillaries (t=+0,187,
p=0,005), and in renal arterioles (t=+0,141, p=0,036).
With that said, the rate of Q>1,5 r.u. (>X+¢ patients SRS)
is a risk factor for high level of IgA deposits in the renal
vascular endothelium. The pathogenesis of immune com-
plex mechanism is characterized by the deposition in the
different structure of the kidney tissue of immune depos-
its and Ig. As part of the deposited immune complexes is
most often defined “full house” — the entire set of Ig and
complement components. Immune complexes can be de-
posited not only in the glomeruli, but also in the tubular
basement membrane and into the vessel walls. Different
types of angiopathy can be observed in the glomerular
aparatus at SRD [19].

In LGN O index closely related with deposition
in glomerular capillary endothelium of C3 (BF=3,96,
p=0,015), in HSGN- IgM (BF=3,19, p=0,048), and with
MPA —IgA (BF=7 99, p=0,010), IgG (BF=4,42, p=0,041),
IgM (BF=4,26, p=0,045), Clq (BF=20,24, p<0,001). The
co-localization of Ig isotypes IgG, IgA and IgM with
Clq, C4 and C3 (the so called ‘full house’ pattern) in the
glomeruli is almost exclusively present in glomeruli of
patients with lupus nephritis [20]. Given that C3 is the
common point connecting all three pathways in comple-
ment activation and is tightly regulated naturally, many
of the studies in lupus mice have concentrated on activa-
tors and regulators of C3 [14].

Deposits in the kidneys arterioles in SLE con-
cern Clq (BF=23,63, p<0,001), in HSP — IgA (BF=6,84,
p=0,002), 1gG (BF=9,76, p<0,001) and Clq (BF=24,48,
p<0,001), in RA —IgA (BF=4,47, p=0,032), IgG (BF=3,39,
p=0,048), IgM (BF=19,74, p=0,001), C3 (BF=9,65, p=
=0,007) and Clq (BF=9,65, p=0,007).

Renal vascular endothelium synthesizes vaso-
active hormones such as endothelin, NO, prostacyclin,
thromboxane, participating in vascular endothelial func-
tion, as well as factors of coagulation and inflammation
that cause endothelial participation in the processes of
regulation of renal function, inflammation, possible
further sclerosis and destruction of nephrons [2]. Thus,
VED is involved in the processes of deposition of

immunoglobulins and complement components in the
endothelium of the kidney vessels at all SRD, but RA
characterized by deposits exclusively in the arterioles,
and MPA — in glomerular capillaries, that is likely due to
the nature of renal tissue destruction.

It is also noteworthy that in SLE patients, anti-Clq
antibodies are associated with proliferative lupus nephri-
tis, and anti-Clq antibody levels may indicate renal dis-
ease activity decreased C3 and C4 levels have been found
in about 75 % of SLE patients with focal nephritis and
90 % in patients with diffuse nephritis [26]. Additionally,
the co-localization of Ig isotypes IgG, IgA, and IgM with
Clq, C4 and C3 (and C5b-9) (the so called “full house”
pattern) in the glomeruli is almost exclusively present in
glomeruli of patients with lupus nephritis and necrotising
vasculitis in MPA [11]. Finally, complement split prod-
ucts such as C3d and C5b-9 can also be detected in the
urine of SLE patients[16]. Impaired immune complexes
handling plays an important role in the pathogenesis in
LGN. Since the complement system is required at all
steps of normal immune complexes metabolism, any
number of alterations can lead to pathological glomer-
ular immune complexes accumulation, particularly in
conditions of immune complexes excess, as in SLE and
MPA [26].

In addition to the dispersion relation, deposition
C3 in the endothelium of the capillaries in SLE patients
and Clq — in patients with MPA directly correlates with
® parameter that reflects Kendall analysis (respectively
1=+0,224, p=0.045 and 1=10,464, p=0.036). It can be
considered in this regard that ®>4 r.u. in cases of LGN
and ®>8 r.u. in cases of MPA (>X+¢ appropriate patients)
are prognosis negative criteria of deposition of comple-
ment components in the glomerular capillaries.

We have selected those indicators of endothelial
function of blood vessels, with which some morpho-
logical characteristics of vascular endothelial kidney
changes at the same time had both dispersion, and
correlation relations. Thus, in LGN the degree of pro-
liferation of glomerular capillaries endothelium directly
depends on the content of ET1 (BF=3,06, p=0,040;
1=+0,234, p=0,031), and arteriolar endothelium — from
ESel (BF=3,06, p=0,040; ©=+0,234, p=0,0311). IgG depo-
sition in capillaries and arterioles in patients with RGN
closely linked to the concentration of PSel (respectively
BF=9,84, p=0,002; 1=+0,389, p=0,029 and BF=16,66,
p<0,001; ©==+0,369, p=0,039), and IgA in HSPN — with
level of HCys (BF=7,78, p=0,003; t=+0,449, p=0,002
and BF=4,05, p=0,033; t=+0,390, p=0.030). Patients with
MPA on proliferation of glomerular endothelial affect
the values of VEGF (BF=27,64, p <0,001; ©=+0,436,
p=0,049). We can assume that these factors of VED are
involved in the pathogenesis of renal vascular damage
constructions in different SRD. VED is considered as
the consequence of a combination of elements including
genetic predisposition, traditional cardiovascular risk
factors and systemic inflammation. Therefore it is strik-
ing that in RA the contribution of systemic mediators of
inflammation to VED is not yet elucidated [22]. VED is
also associated with vascular complications in several
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systemic autoimmune diseases. Several published stud-
ies have demonstrated that VED from the sera of patients
with MPA, HSP, SLE and RA was able to modulate endo-
thelial cell function and activate endothelial cells, leading
to the production of pro-inflammatory cytokines togeth-
er with a pro-adhesive phenotype [28]. Likewise whether
such circulating indices of systemic inflammation could
be used as biomarkers of VED.

7. Conclusions

1. VED like an imbalance of vasoconstrictors
VEGEF, ET1, TxA2 and vasodilator Pgl2 occurs in 35 %
of RA patients with renal lesion, in 39 % of SLE, 52 %
with VSHG and 100 % with MPA, participating in the

pathogenesis of endothelial changes in glomerular arteri-
oles and capillaries.

2. The morphological lesion of the endothelium
of renal vessels are closely linked with the severity of
clinical and instrumental signs of extrarenal systemic
angiopathy (with skin lesions, mucous membranes and
the peripheral nervous system, with parameters biomi-
croscopy of vessels of the conjunctiva and vasodilation
of the brachial artery).

3. The proliferation of glomerular endothelium of
patients with MPA determines serum concentration of
VEGF, and in the development of renal endothelial im-
mune deposits (IgA, IgG, IgM, C3, Clq) in LGN involved
ET1 and ESel, in RGN — PSel, when HSPN — HCys.
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