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THE MORPHOLOGICAL PICTURE OF LOCAL IMMUNE RESPONSES
IN THE KIDNEYS, URETERS AND BLADDER OF THE FOETUSES AND NEWBORNS,
WHO DEVELOPED IN CONDITIONS OF MATERNAL PREECLAMPSIA

ISorokina I., '"Myroshnychenko M., 2Sherstiuk S., *Zubova Y., 2Nakonechna S., *Panov S.

'Kharkiv National Medical University, Department of Pathological Anatomy;
2V.N. Karazin Kharkiv National University, Department of Human Anatomy, Ukraine

The immune system, together with the nervous and
endocdrine ones, ensures the internal homeostasis of human.
Besides identification and neutralization of genetically foreign
substances the immune system also maintains control over
proliferation and differentiation of cells in human tissues and
organs as well as ensures processes of regeneration and de-
toxification [2]. The formation of the human immune system
takes place mostly during the period of prenatal ontogenesis;
in this connection, peculiarities in the course and complications
of pregnancy in the mother produce a tremendous effect on
the condition of the foetus and newborn [4].

Preeclampsia is one of the most severe complications of
pregnancy. According to data of the World Health Organiza-
tion, preeclampsia is observed in 2-5 % of pregnant women
of Europe, but in developing countries the number of this
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complication increases up to 10-18 % [22]. Preeclampsia is
one of the key factors of maternal and perinatal morbidity
and mortality [17].

Scientific literature has information about the effect of
maternal preeclampsia on the central and some peripheral
organs of the immune system of foetuses and newborns
[19], but there are no data about morphological charac-
teristics of local immune responses in the urinary system
organs of foetuses and newborns from the mothers, whose
pregnancy was complicated with preeclampsia.

The purpose of the study was to reveal the morphologi-
cal peculiarities of local immune responses in the kidneys,
ureters and bladder of the foetuses and newborns, who
developed in conditions of maternal preeclampsia with
different degrees of its severity.
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Material and methods. The material of the study was
the tissue of the kidneys, ureters and bladder of mature
foetuses and newborns from mothers with physiological
pregnancy and those ones, whose pregnancy was compli-
cated by preeclampsia of different degrees of severity. The
above tissues were taken in the course of autopsies on the
basis of the Public Health Protection Institution «Kharkiv
City Perinatal Centre». Four groups were formed in this
study: group I — foetuses (n=13) and newborns (n=15) from
mothers with physiological pregnancy; group I — foetuses
(n=12) and newborns (n=13) from mothers, whose preg-
nancy was complicated with a mild degree of preeclampsia;
group III — foetuses (n=13) and newborns (n=14) from
mothers, whose pregnancy was complicated with a mod-
erately severe degree of preeclampsia; group IV — foetuses
(n=13) and newborns (n=13) from mothers, whose preg-
nancy was complicated with severe preeclampsia.

During each case of autopsy, one tissue fragment was dis-
sected out from each kidney and ureter as well as one tissue
fragment from the bladder. The taken material was fixed in
10% formalin solution. Consolidation of the tissues, fixed in
formalin, was achieved by processing through alcohols with an
increasing concentration, celloidin and chloroform followed
by embedding with paraffin. Serial sections, 4-5%10°m thick,
were made from the prepared blocks for subsequent staining.
The resultant microspecimens, stained with haematoxylin and
eosin, were studied using microscope«Olympus BX-41.

The peroxidase reaction with monoclonal antibodies
to CD4 (the marker of helper T lymphocytes), CDS8 (the
marker of suppressor T lymphocytes), CD20 (the marker
of B lymphocytes) and CD68 (the marker of macrophages)
was carried out in the urinary system organs of foetuses
and newborns for phenotyping immune cells. In order
to identify the general population of T lymphocytes, we
conducted immunohistochemical studies with the indirect
Coombs test according to M. Brosman’s technique (1979)
using monoclonal antibodies to CD3 [3]. The absolute
count of the cells, which expressed the above receptors,
was revealed in each microspecimen in 5 randomly chosen
microscope fields of view with magnification x1000.

The immunoregulatory index was calculated as the
ratio of the absolute count of CD4 cells to the absolute
count of CD8 cells.

The nonparametric Mann-Whitney U test was used
for statistical assessment of the obtained values. The sig-
nificance of differences between the indices was accepted
under the significance level of p<0.05. Statistical calcula-
tions were made using Statistic Soft 6.0 program.

Results and their discussion. Our examination of hae-
matoxylin and eosin-stained microspecimens of renal tissue
from foetuses and newborns of group I revealed few immune
cells in capillary loops of glomeruli as well as a scanty and
irregularly located infiltration with immune cells in the stroma
of the renal cortex and medulla in the periglomerular, inter-
tubular, peritubular and perivascular regions. The above
immune cells, which we observed in the kidneys of foetuses
and newborns from mothers with physiological pregnancy,
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participated in provision of local immune homeostasis and
corresponded to the age norm [20].

The kidneys of foetuses and newborns from groups
II-IV also revealed an infiltration with immune cells, it
being more marked versus group I and having the similar
localization. It should be noted that in the kidneys (Fig.
1) of foetuses and newborns from groups II-IV the above
infiltration with immune cells was more marked in foci of
sclerosis in the interstitium, around glomerular and tubular
cysts, immature glomeruli and tubules as well as glomeruli
with fibroplastic changes.

The infiltration with immune cells in the ureters and
bladder of foetuses and newborns from groups II-IV was
more marked versus group I too. In groups I-IV in the
epithelial layer between epitheliocytes of the foetuses and
newborns ureters and bladder immune cells were found;
in the lamina propria and submucosa it was revealed some
places of a focal infiltration with immune cells and some
places of the diffuse one, but the latter infiltration prevailed.

If in foetuses and newborns from group I the focal
character of an infiltration with immune cells in the lamina
propria and submucosa was more marked in the bladder
versus the ureter, no such feature was found in groups I1-1V.
All the groups also revealed an infiltration with immune
cells in the muscular and adventitial layers of the ureters
and bladder, which localized mostly around vessels.
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Fig. 1. Group IV, Infiltration with immune cells in the foetus
kidney. Haematoxylin and eosin, *200

Our analysis of the expression of an infiltration with
immune cells in the ureter and bladder of foetuses and
newborns revealed that in group I the above infiltration
was more marked in the mucous and submucous layers,
while in groups II-IV this infiltration with immune cells
was marked in all layers.

Immunohistochemistry of the renal, ureteri and bladder
tissues of foetuses and newborns of all groups found out that
the infiltration with immune cells, which we revealed, included
Tlymphocytes (Fig.2), containing T helpers and T suppressors
(Fig.3), B lymphocytes and macrophages (Fig.4).
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The immune system of the foetus and newborn is known
to be the most vulnerable to the effect of various unfavor-
able factors of the environment that is more manifested
in peculiarities of development and course of diseases
including those of the urinary system organs [8]. Previous
clinical examinations demonstrated disturbances in im-
munological blood values of newborns from the mothers,
whose pregnancy was complicated with preeclampsia [7].

Fig. 2. Group IllI. A group of CD3 positive cells in the
bladder of a newborn. The indirect Coombs reaction with
monoclonal antibodies to CD3, x600
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Fig. 3. Group IV. CDS8 positive cells in a newborn's kidney.
The peroxidase reaction with monoclonal antibodies to
CD8, x200

Mild maternal preeclampsia in the kidneys, ureters and
bladder of foetuses and newborns activates the macrophage
system, T cell and B cell immunity, as it was shown by a sig-
nificant (p<0.05) increase in the mean count of macrophages,
T lymphocytes and B lymphocytes versus group I (Tables 1-3).
Our analysis of the subpopulation of T lymphocytes in group
II revealed prevalence of the fraction of suppressor-induced
lymphocytes over T helpers, while group I demonstrated
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prevalence of the helper potential over the suppressor one.
Besides we revealed a significant (p<<0.05) decrease of the
count of T helpers and an increase of the count of Tsuppressors
in group II versus group I with a resultant significant (p<0.05)
decrease of the immunoregulatory index.
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Fig. 4. Group III. CD68 positive cells in a newborn's kid-
ney. The peroxidase reaction with monoclonal antibodies
to CD68, 400

The immunological theory is one of the basic theories of
the development of preeclampsia [22]. The activation of the
macrophage system, T cell and B cell immunity, revealed by
us in the kidnes, ureters and bladder of foetuses and new-
borns, is likely to be a response to the antigenic stimulation,
caused by maternal preeclampsia. Subpopulation changes
among T lymphocytes characterized by an increased count
of T suppressors, which inhibit an activation of T helpers,
B lymphocytes and plasmocytes [1], and a decreased count
of T helpers, whose main function consists in identification
of foreign antigens represented by macrophages, as well
as secretion of interleukins, which stimulate differentiation
of B lymphocytes and formation of plasmocytes on them
followed by production of immunoglobulins [1], are, from
our point of view, the compensatory response.

In cases of moderately severe and severe maternal pre-
eclampsia in the kidneys, ureters and bladder of foetuses and
newborns it was revealed a significant (p<<0.05) increase of the
absolute count of CD3, CD20 and CD68 positive cells versus
group I (Tables 1-3). Our analysis of the absolute number of
subpopulations of T lymphocytes in groups III and IV dem-
onstrated prevalence of the helper potential over the suppres-
sor one, we considering this fact as evidence of the stage of
decompensation, as well as a significant (p<0.05) increase of
the absolute count of CD4 and CDS positive cells versus group
L. In foetuses and newborns from group III versus group I, the
immunoregulatory index in the kidneys significantly (p<0.05)
increased, but in the ureters and bladder had a tendency
(p>0.05) to increase. In the kidneys, ureters and bladder of
foetuses and newborns from group IV the immunoregulatory
index significantly (p<0.05) increased versus group 1.
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Table 1. The mean values of the absolute count of immune cells and immunoregulatory index
in the kidneys of foetuses and newborns

Group | Foetus/New- The mean values of the absolute count of immune cells Immunoregula-
No. born CD3 CD4 CD8 CD20 CD68 tory index
Foetus 10.52+0.27 | 5.06£0.15 | 2.68£0.09 | 3.15+0.15 | 5.20+0.19 1.99+0.08
I
Newborn 13.88+0.26 | 7.56£0.16 | 3.41£0.10 | 4.99+0.16 | 6.77+0.20 2.30+0.08
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
Foetus 12.63£0.31 | 3.82+0.13 | 6.12£0.15 | 5.63£0.19 | 7.85+0.21 0.63+0.02
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
I 15.6540.20 | 5.1440.20 | 7.46£0.18 | 8.32+0.24 | 10.63+0.25 0.74£0.05
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 >0' 05 '<0 05
p,<0.05 | p,<005 | p,<005 | p<0.05 | p<0.05 |PTOTP
15.93£0.28 | 7.46£0.14 | 3.35£0.13 | 7.58+0.18 | 8.89+0.24 5 47401
Foetus p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 <O' 05 '<0 05
p,<0.05 | p<005 | p<005 | p<0.05 | p=0.05 | PP
1 17.9140.20 | 10.83+0.20 | 4.36£0.13 | 10.07+0.18 | 11.67+0.23 5 6840.1
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 DO
Newborn <005 | p<005 | p<0.05 | p<005 | p=0.05 p1>0'0<50p6<50‘05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 Py=Y
18.12+0.35 | 11.05£0.22 | 4.71£0.18 | 10.51£0.22 | 13.03£0.31 5 69:0.16
Foetus p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 <0' 05 '>0 05
p,<0.05 | p<005 | p<0.05 | p,<0.05 | p<005 | PP
v 20254022 | 13.924021 | 5.25+0.25 | 13.3620.28 | 15.46+0.27 3.40£0.29
p,<0.05 p,<0.05 p,>0.05 p,<0.05 p,<0.05 ' ’
Newborn p,<005 | p<005 | p<005 | p<005 | p=0.05 p1>0'030p6§0'05
p,<0.05 | p,<005 | p,<0.05 | p,<0.05 | p,<0.05 P

p, — versus the foetal value; p,— versus the value from group I; p,— versus the value from group II;
p,— versus the value from group 111

Table 2. The mean values of the absolute count of immune cells
and immunoregulatory index in the ureters of foetuses and newborns

Group | Foetus/New- The mean values of the absolute count of immune cells Immunoregula-
No. born CD3 CD4 CD8 CD20 CD68 tory index
Foetus 9.08+0.15 4.77+0.11 2.424+0.07 2.60+0.13 4.28+0.18 2.08+0.08
p,<0.05 p,>0.05 p,>0.05 p,<0.05 p,<0.05 p,>0.05
I 12.88+0.20 | 6.40+0.12 2.88+0.08 3.89+0.18 5.33+0.20 2374009
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 ' :

P<0.05 | p<005 | p<0.05 | p<0.05 | p<00s | P7003P7005

11.20+0.20 | 2,35+0,12 | 5.02+0.13 | 4.73+0.16 | 6.33+0.18

+
Foetus p,<0.05 p,<0,05 p,<0.05 p,<0.05 p,<0.05 <(())Lgi_ 02(3) 05
p,<0.05 | p<0,05 | p<005 | p<0.05 | p<0.05 |[PTTPE
1
14.1740.24 | 3.83£0.14 | 6.58+0.13 | 7.25:0.17 | 9.06+0.18 0.5940.02
p<0.05 | p<0.05 | p<005 | p<0.05 | p<0.05 YV
Newbom p,<0.05 | p<005 | p<0.05 | p,<0.05 | p,<0.05 p1<0.030p(2)<50.05
p.<0.05 | p<0.05 | p<005 | p<0.05 | p<0.05 Py
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14.12+0.18 | 6.02+0.15 | 2.88+0.10 | 5.91+0.18 | 7.68+0.16 226£0.10
Foetus p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05 p>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 <0 65
p,<005 | p<005 | p<0.05 | p<0.05 | p,<0.05 P~
1T 16.21£0.19 | 9.19£0.21 | 3,86+0.14 | 8.96+0.21 | 10.10+0.25
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 2.574£0.10
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05 p,<0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
16.66+0.22 | 9.11+0.16 | 3.85+0.10 | 8.69+0.20 | 11.35+0.25 2 4440 06
Foetus p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,~0.05 p,<0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 <0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 Ps=H
v 18.95+0.22 | 11.66+0.17 | 4.28+0.12 | 11.26+0.21 | 13.95+0.24
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 2.89+0.11
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p.<0.05
p.<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05

p, — versus the foetal value; p,— versus the corresponding value of the kidney;
p, — versus the value from group I, p,— versus the value from group II; p.— versus the value from group Il

Table 3. The mean values of the absolute count of immune cells
and immunoregulatory index in the bladder of foetuses and newborns

Group | Foetus/New- The mean values of the absolute count of immune cells Immunoregula-
No. born CD3 CD4 CDS8 CD20 CD68 tory index
9.40+0.16 | 4.82+0.15 | 2.54+0.08 | 2.42+0.14 | 4.18+0.16 1.9940.07
Foetus p,<0.05 p,>0.05 p,>0.05 p,<0.05 p,<0.05 >O. 05 '>0 05
p>005 | p>005 | p>005 | p>005 | p>005 | PR
I 12.63+£0.25 | 6.49+0.15 | 2.93£0.10 | 3.96+0.13 | 5.48+0.16 2364010
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 ‘ )
Newborn p<0.05 | p<0.05 | p<005 | p<=005 | p,<0.05 p1<0'030p6§0'05
p>005 | p>005 | p>005 | p>005 | p>0.05 Py
11.38+£0.20 | 2.65£0.20 | 5.32+0.17 | 4.95+0.16 | 6.07+0.17 0.5410.03
Foetus p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p.>0.05 p.>0.05
p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 2 <0 (3) 5
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 P;=Y
I 14.03£0.26 | 3.82+0.11 | 6.29+0.14 | 7.45+0.15 | 9.55+0.20
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 0.66+0.02
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05
p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,<0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
13.97+0.25 | 6.20+0.19 | 2.98+0.10 | 6.03+£0.19 | 7.26+0.22
p,<0.05 p,<0.05 p,>0.05 p,<0.05 p,<0.05 2.2340.10
Foetus p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05 p.<0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
I 16.69£0.21 | 9.04+0.19 | 3.89+0.12 | 8.70£0.19 | 10.24+0.29
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 2.5340.12
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05 p,>0.05
p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
p;<0.05 p;<0.05 p,<0.05 p,<0.05 ps>0.05

© GMN 127



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

16.80+£0.23 | 9,03+0.16 | 3.86+0.12 | 8.54+0.18 | 11.66+0.28
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 2.49+0.09
Foetus p,;>0.05 p,;>0.05 p,;>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05
p<0.05 p<0.05 p<0.05 p,<0.05 p<0.05
v 18.72+0.20 | 11.75+0.16 | 4.20+0.11 | 11.69+0.26 | 14.06+0.23
p,<0.05 p,<0.05 p,>0.05 p,<0.05 p,<0.05 2.94+0.10
Newborn p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,>0.05
p,;>0.05 p,;>0.05 p;>0.05 p,>0.05 p,>0.05 p,;>0.05 p,<0.05
p,<0.05 p,<0.05 p,<0.05 p,<0.05 p,<0.05 p<0.05
p<0.05 p<0.05 p.>0.05 p<0.05 p<0.05

p, — versus the foetal value; p,— versus the value of the kidney, p,— versus the value in the ureter;
p,— versus the value from group I; p, — versus the value from group II; p, — versus the value from group IIl

Our comparative analysis of the absolute count of basic
clones of immune cells and the immunoregulatory index in
groups II-IV (Tables 1-3) revealed an increase of the immune
cell infiltration in the kidneys, ureters and bladder of foetuses
and newborns depending upon an aggravation of maternal
preeclampsia. Thus, in group III versus group II the absolute
count of CD3, CD8, CD20 and CD68 cells and the immu-
noregulatory index in foetuses and newborns in the major-
ity of cases significantly (p<0.05) increased (except for the
absolute count of CD68 cells in the bladder of newborns that
tended (p>0.05) to increase), the absolute count of CD4 cells
significantly (p<0.05) decreased. In group IV versus group
MI: in the kidneys of foetuses and newborns it was revealed
a significant (p<0.05) increase of the absolute count of CD3,
CD4, CD8, CD20 and CD68 cells, the immunoregulatory
index having a tendency (p>0.05) to increase; in the ureters
of foetuses and newborns it was demonstrated a significant
(p<0.05) increase of the absolute count of CD3, CD4, CDS8,
CD20 and CD68 cells and the immunoregulatory index; in the
bladder of foetuses and newborns it was revealed a significant
(p<0.05) increase of the absolute count of CD3, CD4, CD20
and CD68 cells and the immunoregulatory index, the absolute
count of CDS8 cells significantly (p<0.05) increasing in foetuses
and tending (p>0.05) to increase in newborns.

In newborns versus foetuses from groups I-1V, the abso-
lute count of CD3, CD4, CD8, CD20 and CD68 cells in the
kidneys was in the majority of cases significantly (p<0.05)
larger (except for the absolute count of CD8 cells in group
IV, which tended (p>0.05) to increase), while the immuno-
regulatory index was significantly (p<0.05) larger in group
I and had a tendency (p>0.05) to increase in groups II-1V;
the absolute count of CD3, CD4, CDS8, CD20 and CD68
cells in the ureters was significantly (p<0.05) larger, while
the immunoregulatory index in group I tended (p>0.05) to
increase and was significantly (p<0.05) larger in groups I1-
1V; the absolute count of CD3, CD4, CD8, CD20 and CD68
cells in the bladder was in the majority of cases significantly
(p<0.05) larger (except for the absolute count of CDS cells
in group IV, which tended (p>0.05) to increase), while the
immunoregulatory index in group III tended (p>0.05) to
increase and was significantly (p<0.05) larger in groups I,
IT and IV. The age-dependent, i.e. from the foetus to the
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newborn, quantitative increment of immune cells in the
urinary system organs that we revealed in group I demon-
strates the functional activity growth of the immune system
[21]. But in groups II-IV the above quantitative increment
of immune cells in the urinary system organs is caused,
from our viewpoint, by the effect of maternal preeclampsia
rather than by age-specific peculiarities only, as it is known
that the earlier the foetus is affected by a pathogenic factor
the more marked are disorders in the morphofunctional
state of different organs and systems in the newborn [5].

When we analysed the count of basic clones of immune
cells and the immunoregulatory index in the urinary system
organs of foetuses and newborns from groups -1V, in the
majority of cases in their kidneys it was revealed signifi-
cantly (p<0.05) larger values of the absolute count of CD3,
CD4, CD8, CD20 and CD68 cells (except for the absolute
count of CD4 and CDS cells in the ureters and bladder of
foetuses from group I and the absolute count of CDS8 cells
in the bladder of foetuses from group III, which had a ten-
dency (p>0.05) to lowering) versus the ureters and bladder.
The immunoregulatory index in the kidneys of foetuses and
newborns from groups I-IV in the majority of cases did not
significantly (p>0.05)differ versus the corresponding index
in the ureters and bladder, but in group II the above value
in the ureters of foetuses and newborns was significantly
(p<0.05) less. The absolute count of basic clones of immune
cells and the immunoregulatory index in the ureters versus
the bladder in foetuses and newborns from groups I-1V did
not differ significantly (p>0.05). A more marked infiltration
with immune cells in the kidneys versus the ureters and
bladder in both foetuses and newborns from groups [-IV
shows that this organ is more functionally active versus
other organs of the urinary system [10].

Our study has demonstrated that local immune re-
sponses in the kidneys, ureters and bladder of foetuses
and newborns from the mothers, whose pregnancy was
complicated with preeclampsia, pass with some abnormal
deviations and are characterized by an extreme activation
of the macrophage system, T cell and B cell immunity.
Notably, the failures of local immune responses in the kid-
neys, ureters and bladder that we revealed increase from the
foetus to the newborn and with an aggravation of maternal
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preeclampsia, thereby affecting the morphofunctional state
of the urinary system organs in such children.

The participation of immune cells in the development of
pathology of the urinary system organs in children does not
cause any doubts. For example, at present macrophages are
attributed to not only functions of destruction of defected
damaged cells, but also their participation in the develop-
ment of a pathological process [6,16].

Studies on experimental animals have shown that
a selective removal of cells of the macrophage line de-
creases the degree of damage of the renal parenchyma and
intensity of the fibrotic process, whereas a transfusion of
macrophages, on the contrary, potentiates phenomena of
alteration in the kidneys [9].

Macrophages take an active part in the mechanisms of
development of glomerulonephritis. The tubulointerstitial
accumulation of macrophages has been proved to correlate
with the degree of renal dysfunction and be the prognosis
for progression of the disease[11].

Macrophages have such an important property as
phenotypical plasticity, i.e. they are able to change their
phenotype depending upon the character of their micro-
environment. For example, at early stages of an inflam-
mation macrophages acquire M 1 phenotype, which is
characterized by production of such inflammation media-
tors as active forms of oxygen, tumour necrosis factor a,
interferon v, interleukin 1P, interleukin 6, interleukinl?2,
interleukin 18, interleukin 23, nitrogen monoxide and ma-
trix metalloproteinase 12 that facilitate secondary alteration
of the renal tissue. With the progression of a pathological
process and development of fibrosis a gradual transforma-
tion of M 1 phenotype into M 2 phenotype is observed.
M 2 macrophages produce transforming growth factor 1,
insulin-like growth factor 1, thrombocyte growth factor,
fibroblast growth factor 2 and other profibrotic cytokines.
It has been proved that an accumulation of a large number
of macrophages in the interstitial space causes an intrarenal
haemodynamic disorder and an increased formation of
angiotensin II, which produces a marked profibrotic effect.
It has been also observed that macrophages themselves can
transform into collagen-producing myofibroblast-like cells
after a change in their microenvironment [9, 15].

Lymphoid infiltration is one of the principal mechanisms
in the development of, for example, chronic glomerulonephri-
tis, chronic renal disease and pyelonephritis. A considerable
part in pathogenetic mechanisms of development of chronic
glomerulonephritis is played by lymphocyte-produced in-
terleukins, growth factors. In certain conditions interleukins
take part in stimulation of proliferation of mesangial cells and
development of crescents [12-14,18].

Thus, as a result of an excessive antigenic stimula-
tion caused by maternal preeclampsia the local immune
responses in the organs of the urinary system, which in
physiological conditions fulfill exclusively protective func-
tions, can become alterative and develop morphofunctional
changes in the kidneys, ureters and bladder of foetuses and
newborns.
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Conclusions.

1. Local immune responses in the kidneys, ureters and
bladder of the foetuses and newborns pass with some ab-
normal deviations characterized by quantitative changes of
CD 3,CD4,CD 8, CD 20 and CD 68 cells, whose degree
of manifestation increases from the foetus to the newborn
and with an aggravation of maternal preeclampsia.

2. The mild, moderately severe as well as severe de-
grees of preeclampsia result in an extreme activation of
the macrophage system, T cell and B cell immunity in the
kidneys, ureters and bladder of foetuses and newborns that
manifests itself with an increase of the absolute count of
CD3, CD20 and CD68 cells.

3. Mild preeclampsia causes an increase of the ab-
solute count of CDS cells and a decrease of the absolute
count of CD4 cells in the kidneys, ureters and bladder of
foetuses and newborns with a resultant lowering of the
immunoregulatory index. The moderately severe and
severe degrees of preeclampsia cause an increase of the
absolute count of CD4 cells and a decrease of the absolute
count of CD8 cells with a corresponding elevation of the
immunoregulatory index.

4. In foetuses and newborns from mothers with physi-
ological pregnancy as well as from mothers, whose preg-
nancy was complicated with preeclampsia having different
degrees of severity, their kidneys are characterized by a
more marked infiltration with immune cells versus their
ureters and bladder.
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SUMMARY

THE MORPHOLOGICAL PICTURE OF LOCAL IMMUNE RESPONSES IN THE KIDNEYS,
URETERS AND BLADDER OF THE FOETUSES AND NEWBORNS,
WHO DEVELOPED IN CONDITIONS OF MATERNAL PREECLAMPSIA

ISorokina I., '"Myroshnychenko M., 2Sherstiuk S., *Zubova Y., 2Nakonechna S., *Panov S.

!Kharkiv National Medical University, Department of Pathological Anatomy;
’V.N. Karazin Kharkiv National University, Department of Human Anatomy, Ukraine

The purpose of the research consisted in revealing mor-
phological peculiarities of local immune responses in the
kidneys, ureters and bladder of the foetuses and newborns,
who developed in conditions of maternal preeclampsia with
different degrees of its severity.

The research was conducted on autopsy material:
the kidneys, ureters and bladders of mature foetuses and
newborns. Four groups were formed in the study: group
I —foetuses and newborns from mothers with physiological
pregnancy; group II — foetuses and newborns from moth-
ers, whose pregnancy was complicated with a mild degree
of preeclampsia; group III — foetuses and newborns from
mothers, whose pregnancy was complicated with a mod-
erately severe degree of preeclampsia; group IV — foetuses
and newborns from mothers, whose pregnancy was compli-
cated with severe preeclampsia. An immune infiltration in
the organs of the urinary system of foetuses and newborns
was studied with help of histological, immunohistochemi-
cal and morphometric methods of examination.

In the course of the study it was revealed that local im-
mune responses in the kidneys, ureters and bladder of the
foetuses and newborns passed with some abnormal devia-
tions characterized by quantitative changes of CD3, CD4,
CDS8, CD20 and CD68 cells, whose degree of manifesta-
tion increased from the foetus to the newborn and with an
aggravation of maternal preeclampsia. Mild, moderately
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severe as well as severe preeclampsia resulted in an extreme
activation of the macrophage system, T cell and B cell
immunity in the kidneys, ureters and bladder of foetuses
and newborns that manifested itself with an increase of
the absolute count of CD3, CD20 and CD68 cells. Mild
preeclampsia caused an increase of the absolute count of
CD8 cells and a decrease of the absolute count of CD4 cells
with a resultant lowering of the immunoregulatory index.
Moderately severe and severe preeclampsia caused an
increase of the absolute count of CD4 cells and a decrease
of the absolute count of CD8 cells with a corresponding
elevation of the immunoregulatory index. In foetuses and
newborns from mothers with physiological pregnancy as
well as from mothers, whose pregnancy was complicated
with preeclampsia having different degrees of severity, their
kidneys were characterized by a more marked infiltration
with immune cells versus their ureters and bladder.

Thus, as a result of an excessive antigenic stimula-
tion caused by maternal preeclampsia the local immune
responses in the organs of the urinary system, which in
physiological conditions fulfill exclusively protective func-
tions, can become alterative and develop morphofunctional
changes in the kidneys, ureters and bladder of foetuses and
newborns.

Keywords: local immune responses, kidney, ureter,
bladder, foetus, newborn, preeclampsia.
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PE3IOME

MOP®OJIOTHUYECKASI KAPTUHA MECTHBIX
UMMYHHBIX PEAKIIUM B MTOYKAX, MOYE-
TOYHHUKAX U MOYEBOM IIY3bIPE IIJIOJJOB
N HOBOPOXJIEHHBIX, KOTOPBIE PA3BUBA-
JUCH B YCIIOBUAX MATEPUHCKOM IIPE-
IKIAMIICHUH

ICopoxuna U.B., Mupoumunuenko M.C., 2Illepcriok C.A.,
23yoosa E.O., ZHakxoneunas C.A., [Tanos C.H.

I XapvKko6cKkuil HAYUOHANLHBIN MEOUYUHCKULL YHUBEPCUMEM,
Kagheopa namonozuueckoi anamomuu, *Xapbrkogckuii Ha-
yuonanvHwlll ynusepcumem um. B.H. Kapasuna, kagpeopa
anamomuu yenoeexa, Ykpauna

Lenpto nccaenoBanus IBUIIOCH BBISIBICHNE MOP(]OII0-
THYECKUX OCOOEHHOCTEH MECTHBIX MMMYHHBIX PEaKInil
B IIOYKaX, MOYETOUHHKAX W MOYEBOM ITy3bIPE IUIOAOB H
HOBOPOXKJCHHBIX, KOTOPBIE Pa3BUBAIIKCH B YCIOBHAX Ma-
TEPUHCKON IPE3KIAMIICUH PA3IUYHOMN CTENIEHU TSHKECTH.

HccnenoBanue npoBeIeHO Ha ayTOIICUHOM Marepuasie
— THOYKaX, MOUYETOYHNKAX U MOYEBOM ITy3bIpE, JOHOILICH-
HBIX TUIOZIOB ¥ HOBOPOXAEHHBIX. C(HOPMUPOBAHO YETHIpE
TPYIIIBL: TpyMHa [ — mIoas! 1 HOBOPOXKIEHHBIE OT MaTepeit
¢ pmuonorndeckoit 6epeMeHHOCThIO; rpymma 11 — moast
1 HOBOPOX/ICHHBIE OT MaTepel, 6EpeMEHHOCTh KOTOPBIX
OCIIOYKHHJIACH IPEIKIAMIICUEN JIETKON CTENEHH TAKECTH;
rpynna III — niuoasl 1 HOBOPOXKAEHHBIE OT MaTepen,
06epeMEeHHOCTh KOTOPBIX OCIIOKHMIACH MPEIKIAMIICHEH
CpeaHEeH CTENEHN TSHKECTH; rpynia [V — 11016l 1 HOBOPOX-
JICHHBIE OT MaTepeil, 0epeMEHHOCT KOTOPBIX OCIIOKHHIACH
TSOKETION TpeskimaMncueil. IMMyHHYI0 HHQUIBTpanio B
OpraHax MOUYEBBIACINTEIBHON CUCTEMBI IUIOJOB U HOBO-
POXIEHHBIX M3y4YalH MOCPEICTBOM T'MCTOJIOTHYECKUX,
MMMYHOTUCTOXHMHYECKHX 1 MOP(OMETPHUIECKUX METOIOB
HCCIIEJOBaHNS.

B xozme mccnenoBaHusa yCTaHOBJIEHO, YTO MECTHBIE
MMMYHHBIE PEaKIIIH B TIOYKaX, MOYCTOYHUKAX U MOUYEBOM
ITy3bIpE TUIOZI0B U HOBOPOXKJEHHBIX IIPOTEKAIOT C OIIpeie-
JICHHBIMH OTKJIOHECHUSIMH OT HOPMBI, KOTOPBIE XapaKTepH-
3yroTCs KonmdecTBeHHbIME n3MeHeHnsmu CD3, CD4, CDS,
CD20, CD68 KIIeTOoK, CTEeTIeHb BBIPAKEHHOCTH KOTOPBIX
HapacTaeT OT IJI0/1a K HOBOPOXKICHHOMY U C YTSKEIICHHU-
€M MaTepHHCKOM npesxiiamiicuu. [Ipesknamicus nerkou
CTETICHH TSDKECTH, CPEAHEH CTENEHHM, a TAKKe TsKemas
TIPEIKIIAMIICHS IPHBOUT K YPE3MEPHOI aKTHBALIMN MaKpO-
(aranpHO# cucTemMbl, T-KIeTodHOTO M B-KIIeTO9HOTO
MMMYHHTETA B TIOYKaX, MOIETOUHUKAX X MOUEBOM ITy3bIpE
TUIOZIOB M HOBOPOXKIEHHBIX, YTO MPOSIBIISIETCS] YBEITMUCHH-
eM abcomrorHoro konmmaectsa CD3, CD20, CD68 kneTox.

Takum 00pa3oM, MECTHbIE UMMYHHBIE PEAKIUU B
OopraHax MOYEBBIJCIUTEIbHOW CHCTEMBbI, BBITIOTHSIS B
(PU3HOIOTHYECKHUX YCIOBUSIX UCKITIOUUTEIHHO 3aIUTHBIC
(GyHKIINH, B pe3ynbTaTe Ype3MepHON aHTUTCHHOW CTH-
MYIISIITUH, 00YCIIOBIGHHOW MATEPUHCKOH IpedKIaMII-
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CHEH, MOTYT IPUHUMATh aJIbTEPATUBHBIN XapakTep U
MPHUBOAUTE K MOP(GOPYHKIIMOHAIEHBIM U3MEHEHHSM B
[I0YKaX, MOYETOUHUKAX U MOYEBOM I1y3bIpe ILUIOJOB U
HOBOPOK/ICHHBIX.
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OCCUPATIONAL HAZARDS AS A RISK FACTOR OF ONSET
AND UNFAVORABLE OUTCOME OF ISCHEMIC HEART DISEASE

Svitlyk H., Harbar M., Salo V., Kapustynskyy O., Svitlyk Y.

Lviv National Danylo Halytsky Medical University, Lviv

Worldwide annual mortality due to coronary artery
disease (CAD) exceeds 7 million people, including almost
2 million Europeans. Developed countries utilizing new
technologies in diagnosis and treatment are experiencing a
trend towards decrease of CAD-related mortality. However,
in Ukraine the mortality rate remains high. Intrahospital
mortality in acute myocardial infarction (AMI) is within
4% to 6% in many countries, but as high as 11% to 14%
in our country [9,14-16].

Acute myocardial infarction with ST segment eleva-
tion (STEMI) presents a particular problem. Complete
coronary artery occlusion due to formation of thrombus on
a destabilized atherosclerotic plaque necessitates immedi-
ate reperfusion in order to prevent irreversible damage to
cardiomyocytes. If reperfusion is delayed or not performed,
necrosis of a significant portion of the myocardium devel-
ops, and this is what happens to the majority of STEMI
patients in Ukraine [1,9].

Loss of substantial myocardial mass impairs contrac-
tility of the left ventricle (LV), thus increasing the risk of
intrahospital complications, including ventricular arrhyth-
mias and acute heart failure (HF), which are more frequent
in patients affected by occupational hazards (OH) [10,11].

It has been shown that myocardial infarction (MI) in
this group is usually associated with a non-typical pattern of
pain. This group is also characterized by higher incidence of
early dysrhythmias, acute aneurysm, and higher mortality
during the early period following the MI [11].

According to WHO, urbanized air causes 5% of deaths
worldwide and is a major cause of mortality in developing
countries [19].

Objective -to identify the role of occupational hazards
as arisk factor of onset and unfavorable outcome of CAD.

Material and methods. Retrospective study included
analysis of 307 archived case records of CAD patients. Pro-
spective study included observation of 244 STEMI patients
during their in-patient treatment. On days 1 and 19-20 the
levels of pro-inflammatory molecules were measured (C-
reactive protein [CRP], interleukins 6, 1B, 8 [IL-6, IL-1f,
IL-8], tumor necrosis factor o. [TNF-a], intercellular adhe-
sion molecule [ICAM-1]) using RDG (USA) and Roche
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(Switzerland) assays and Cobas Integra 400 plus analyzer;
echocardiography (EchoCG) was performed on Sonoline
Versa Plus scanner, Siemens, Germany), 24 hour ECG
recording with heart rate variability (HRV) analysis was
performed using the Solveig HRV enabled Holter system
(Kyiv), and ECG was recorded repeatedly (using the IN-
NOMED Heart Screen device).

113 study subjects (group A, including 98 men (86.73%)
and 15 women (13.27%) aged from 29 to 65, mean age
55.184+4.53) had been continuously exposed to techno-
genic xenobiotics as part of their OH history. 131 patients
(group B, 112 men (85.50%) and 19 women (14.50%) aged
from 27 to 65, mean age 54.24+6.34 years) had not been
exposed to OH.

Patients were included into the main group (group A)
based on the long term (at least 10 years) exposure to OH.
Available data on long- and short term adverse effects of
exposure to air polluted with technogenic toxins in regard
to the cardiovascular risk have been considered [12, 19].

No patients in the main group had any occupational dis-
eases as documented in the case records. OH experienced
by these patients included long term exposure to petrol,
diesel fuel, fuel incineration products (drivers), pesticides,
mineral fertilizers (agricultural workers), paints, glues,
lacquers (painters, carpenters, plasterers, shoe-makers),
metals (locksmiths, turners), welding or lead-tin aerosols
(welders, solderers, radio equipment assemblers), as well as
xenobiotics (dioxins, polyaromatic hydrocarbons, chlorine-
containing pesticides, nitrosamines, dibenzene-furanes,
heavy metal compounds, etc.).

Due to the variability of professions the main group
patients had been exposed to different xenobiotics. We
included these patients into the same group (group A)
based on the results of studies performed by the school of
the Ukrainian pathologist D.D.Zerbino [2,4,5,8], which
demonstrated the uniform response of the vascular wall
to various xenobiotics, with inflammation as the first step,
since inflammation is the universal response to injury
caused by various agents.

According to this scientist, and according to his long
term pathological histological studies, circulating xenobiot-



