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Abstract

Introduction: Parvoviruses are DNA viruses of small size. There have been a number of reports indicating the possible effects of B19
infections during pregnancy. These effects include spontaneous abortions, stillbirth, fetal damage, and quite often, fetal anemia with
hydrops fetalis.

Aim: The aim of this study was the correlation of Epstein-Barr virus (EBV) and parvovirus-B19 infections with inflammation levels in
placental tissue coming from spontaneous abortions and elective terminations cases. We also investigated whether viral presence could
cause spontaneous abortions by associating the expression levels of inflammatory markers with adverse pregnancy outcomes.

Materials and methods: One hundred ninety-four placental samples were used, 152 included in the study group coming from sponta-
neous abortions while 42 controls were used from cases of elective terminations. Hematoxylin and eosin (H&E) staining was performed
to investigate morphological changes in the tissues, and then indirect immunohistochemistry to evaluate the expression of TNF-q, IL-6,
IL-1a, B19, and EBV. Statistical analysis was performed using SPSS v. 19.0 (IBM).

Results: Higher inflammation levels were observed with statistical significance in the spontaneous abortions group (p<0.001) and they
were correlated with statistical significance with B19 or EBV presence (p<0.001). Viral presence was only found in the spontaneous
abortions group. Both simple and multiple logistic regression confirmed that viral presence was an independent prognostic factor for
high expression of all inflammatory biomarkers with statistical significance (p<0.001).

Conclusions: Our results clearly indicate a specific pattern. Viral presence can deregulate inflammatory processes in the maternal-fetal
environment and thus work as a trigger for spontaneous abortions.
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INTRODUCTION

Parvoviruses are DNA viruses of small size. There have
been a number of reports indicating the possible effects
of B19 infections during pregnancy. These effects include
spontaneous abortions, stillbirth, fetal damage, and quite
often, fetal anemia with hydrops fetalis.!'>) Parvovirus B19
infects mostly erythroid progenitor and myocardial cells,
as well as the placental trophoblast and the fetal liver.®!
Infection from parvovirus B19 is globally present, infec-
tions peak throughout the spring months, while epidem-
ics of a larger scale tend to occur on a 4-year cycle.”) As
far as pregnant women are concerned, the rate of infection
is relatively low and changes from place to place; howev-
er, during epidemics, the incidence can rise up to higher
than 10%.18°) Considering the above-mentioned findings,
we can conclude that 20-50% of women of childbearing age
had no contact with the virus, thus do not possess IgG spe-
cific-antibodies against B19V.[112] In the case of maternal
infection, there is a high probability of fetal transmission
of the virus, which can in turn cause adverse pregnancy
outcomes!!>4 such as hydrops fetalis (HF)!!>!¢). The Ep-
stein-Barr virus (EBV) belongs to the herpes family, which
comprises 9 viruses in total. EBV is one of the most com-
mon viruses in humans. The virus has been linked to a
variety of diseases with the most known being infectious
mononucleosis.'”*] Transmission of the virus usually oc-
curs through saliva but can also be transmitted through
genital fluids.?%) Concerning congenital EBV infection,
both the reactivation?!! and primary infection with EBV
have been shown to cause fetal and neonatal disease, as it
has been proven that both viruses show tropism for pla-
cental trophoblasts. However, there is a shortage of infor-
mation about how EBV affects pregnancy outcomes, and
its correlation with spontaneous abortions.?22¥ Pregnancy
was considered as an anti-inflammatory response through
the years, but later studies have shown that it actually is a
process with distinct immunological stages.?*2 So, the
early stages of pregnancy (implantation and placentation)
through the first and the early second trimester are con-
sidered pro-inflammatory, while the rest of the pregnancy
up until the delivery is characterized as an anti-inflamma-
tory state. Lastly, labor onset is also a process mediated by
another inflammatory reaction.?7-30)

AIM

Our aim was to correlate Epstein-Barr virus (EBV) and
parvovirus-B19 infection with inflammation levels in pla-
cental samples coming from spontaneous abortions, indi-
cating that the overexpression of inflammatory proteins
triggered by the viral presence can lead to an adverse preg-
nancy outcome.

Spontaneous Abortions Due to Viral Infections

MATERIALS AND METHODS

Samples

We used 152 placental samples from spontaneous abor-
tions and intrauterine deaths from all three trimesters as a
study group and 42 samples coming from pregnancy termi-
nations in first and second trimesters of seemingly healthy
fetuses as a control group.

All histological samples came from the archive of the
Laboratory of Histology and Embryology of Democritus
University of Thrace.

Staining

According to the standard histological protocol, all sam-
ples were fixed in 10% buffered formalin and embedded
in paraffin. 3-um hematoxylin-eosin-stained sections were
histopathologically examined. Serial sections from each
case were deparaffinized, rehydrated, and treated with 0.3%
H,0,. Immunohistochemical staining was performed us-
ing the following antibodies: anti-IL-1a (Santa Cruz, Texas,
USA-Mouse Monoclonal, 1:200), anti-IL-6 (Santa Cruz,
Texas, USA, Rabbit Polyclonal, dilution 1:500), anti-TNF-a
(Acris, Herford, Germany, Rabbit Polyclonal, 1:200), an-
ti-B19 (Dako, Glostrup, Denmark, Rabbit Polyclonal, 1:200
dilution, specific for the VP2 protein) and anti-EBV (Dako,
Glostrup, Denmark, Rabbit Polyclonal, 1:150 dilution, spe-
cific for the LMP protein) and was visualized by the perox-
idase method (Envision System, DAKO, Carpinteria, CA,
USA) using EnVisionTM FLEX diaminobenzidine (DAB)
chromogen.

Immunohistochemical evaluation

All samples were studied using a Nikon Eclipse 50i micro-
scope with an integrated camera Nikon Digital Sight DS-
L1 (Nikon Corporation, Tokyo, Japan). From each histo-
logical section, 5 high-power fields were randomly chosen.
Evaluation of antibody expression was performed using
a semi-quantitative system, where no expression was val-
ued as 0 (<10% stained cells), low expression (10-30%) as
1 medium (30-70%) and high expression (>70%) as 2 and
3, respectively.

Statistical analysis

Statistical analysis of our data was performed using SPSS v.
19.0 (IBM). Qualitative characteristics of the patients were
expressed as absolute and relative frequencies (%), while
quantitative variables were expressed as median values *1
standard deviation (SD). Investigation of the correlation be-
tween expressions of the tested markers with patient charac-
teristics was performed using chi-square test. Evaluation of
the possibility for positive expression of TNF-a, IL-1a, IL-6,
B19, and EBV was done through calculation of Odds Ratio
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(OR) and the corresponding 95% confidence intervals (CI)
through simple logistic regression models. Investigation of
independent prognostic factors for positive expression of
the tested markers was performed using a multiple logis-
tic regression test. All statistical tests were bilateral and the
results were considered statistically significant for p<0.05.

RESULTS

Staining results are shown in Fig. 1.

The characteristics of the patient groups as well as ex-
pression levels of each inflammatory marker in the two
groups are shown in Table 1.

IL-6 expression in the study group
compared to patient characteristics

Correlation of IL-6 expression with clinical characteristics
is shown in Table 2. Chi-square test showed that higher
IL-6 expression correlated with statistical significance with
higher maternal age (p=0.001), advanced stage of pregnan-
cy (p=0.003), and with viral presence (p=0.001 for both vi-
ruses). High IL-6 expression (=30%) in comparison with
clinical characteristics is shown in Table 2. The chi-square
test indicated that high expression of IL-6 was associated
with higher age (>35 yrs of age) (p=0.003). We also proved
that positivity for EBV or B19 greatly increased the possi-
bility of high IL-6 expression, as we found 60% of B19 pos-
itive samples to have high IL-6 expression, while only 7.7%
of the B19 negative samples showed high expression for the
same marker (p<0.001). The results were similar for EBV
presence, with 66.7% of positive samples also having high
expression of IL-6 (p<0.001). Simple logistic regression

Table 1. Comparison of the demographic and clinical character-
istics between the two sample groups

Groups
Pvalue
Control Study
Age 0.908
<25 13 (31.0) 44 (28.9)
26-34 18 (42.9) 63 (41.4)
>35 11 (26.2) 45 (29.6)
Trimester <0.001
Ist 30 (71.4) 51 (33.6)
2nd 12 (28.6) 58 (328.2)
3rd 0 (0.0) 43 (28.3)
Sex 0.203
Male 24 (57.1) 70 (46.1)
Female 18 (42.9) 82 (53.9)
B19 0.080
Negative 42 (100.0) 142 (93.4)
Positive 0 (0.0) 10 (6.6)
EBV 0.106
Negative 42 (100.0) 142 (93.4)
Positive 0 (0.0) 9(5.9)
IL-6 expression <0.001
Negative 27 (64.3) 7 (4.6)
Low 14 (33.3) 53 (34.9)
Medium 1(2.4) 75 (49.3)
High 0(0.0) 17 (11.2)
TNF-a expression <0.001
Negative 30(71.4) 6(3.9)
Low 11 (26.2) 59 (38.8)
Medium 1(2.4) 70 (46.1)
High 0(0.0) 17 (11.2)
IL-1a expression <0.001
Negative 33 (78.6) 2(1.3)
Low 8 (19.0) 66 (43.4)
Medium 1(2.4) 65 (42.8)
High 0 (0.0) 19 (12.5)

Figure 1. A. H&E staining in placental tissue coming from spontaneous abortions. Nuclear inclusion bodies indicated by arrows

(x200); B. B19 positive IHC staining in placental tissue coming from spontaneous abortion indicated by arrow (x400); C. EBV positive

IHC staining in placental tissue coming from spontaneous abortion indicated by arrows (x400); D. High expression of IL-6 THC stain-

ing in placental tissue coming from spontaneous abortion (x200); E. High expression of IL-1a IHC staining in placental tissue coming

from spontaneous abortion (x200); F. Moderate expression of TNF-a IHC staining in placental tissue coming from spontaneous abor-

tion (x200); G. Negative marker in IHC staining (x200).
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proved that positive IL-6 expression was 6.79 times more
common in samples from patients who were over 35 years
old (OR 6.79, 95% CI 1.41-32.76, p=0.017), 30.80 times
more common in B19 positive samples (OR 30.80, 95% CI
6.89-137.69, p<0.001), and 24 times more common in EBV
positive samples (OR 24.00, 95% CI 5.27-109.32, p<0.001).
The multiple logistic regression test showed that the age of
the mother (p=0.006), B19 (p<0.001), and EBV (p<0.001)

Spontaneous Abortions Due to Viral Infections

presence remained independent prognostic factors for high
IL-6 expression. Positive IL-6 expression was shown to be
5.88 times more common in higher ages (adjusted OR 5.88,
95% CI 1.68-20.66, p=0.006), 33.34 times more common in
samples positive for B19 (adjusted OR 33.34, 95% CI 6.42-
173.22, p<0.001), and 2.38 times more common in samples
positive for EBV (adjusted OR 22.38, 95% CI 4.06-123.29,
p<0.001) (Table 2).

Table 2. Levels of IL-6 expression in the study group in comparison with clinical parameters. High IL-6 expression is associated with

the demographic and clinical characteristics of the study group

IL-6 expression

p-value
Negative Low Medium High
Age 0.001
<25 4(9.1) 23 (52.3) 15 (34.1) 2 (4.5)
26-34 3 (4.8) 21(33.3) 35 (55.6) 4(6.3)
>35 0 (0.0) 9 (20.0) 25 (55.6) 11 (24.4)
Trimester 0.003
Lst 6 (11.8) 25 (49.0) 16 (31.4) 4(7.8)
2nd 1(1.7) 15 (25.9) 36 (62.1) 6 (10.3)
3rd 0 (0.0) 13 (30.2) 23 (53.5) 7 (16.3)
Sex 0.795
Male 3(4.3) 26 (37.1) 35 (50.0) 6 (8.6)
Female 4(4.9) 27 (32.9) 40 (48.8) 11(13.4)
B19 <0.001
Negative 7 (4.9) 53 (37.3) 72 (50.7) 10 (7.0)
Positive 0(0.0) 0(0.0) 3(30.0) 7 (70.0)
EBV <0.001
Negative 7 (4.9) 53 (37.3) 72 (50.7) 11(7.7)
Positive 0 (0.0) 0 (0.0) 3(33.3) 6 (66.7)
Presence of high IL-6 expression
p-value
No (%) p-value cOR (95% CI) p-value aOR (95% CI)
Age 0.003
<25 2 (4.5) Ref.
26-34 4(6.3) 1.42 (0.25-8.14) 0.691 Ref
235 11 (24.4) 6.79 (1.41-32.76) 0.017 5.88 (1.68-20.66) 0.006
Trimester 0.419
Ist 4(7.8) Ref. -
2nd 6(10.3) 1.36 (0.36-5.10) 0.653 -
3rd 7 (16.3) 2.29 (0.62-8.41) 0.214 -
Sex 0.345
Male 8 (8.6) Ref. -
Female 11(13.4) 1.65 (0.58-4.73) 0.349 -
B19 <0.001
Negative 11(7.7) Ref. Ref.
Positive 6 (60.0) 30.80 (6.89-137.69)  <0.001 33.34 (6.42-173.22) <0.001
EBV <0.001
Negative 11 (7.7) Ref. Ref.
Positive 6 (66.7) 24 (5.27-109.32) <0.001 22.38 (4.06-23.29) <0.001
cOR: crude odds ratio; aOR: adjusted odds ratio; CI: confidence interval
Folia Medica | 2023 | Vol. 651 No. 5 747
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IL-1a expression in the study group
compared to patient characteristics

Correlation of IL-1a expression and clinical characteristics
is shown in Table 3. The chi-square test showed that high-
er IL-1a expression was statistically correlated with higher
age of the mother (p=0.03) and viral presence (p<0.001 for
both viruses). Moreover, high expression of IL-1a (=30%)
was correlated with clinical characteristics (Table 3). Using
chi-square test, we found that high IL-1a expression was
found with statistical significance more frequently in EBV
or B19 positive samples (70% of them had high IL-1a ex-
pression, p<0.001). Simple logistic regression showed that

IL-1a high expression was 13.91 more common in wom-
en of higher age (OR 13.91, 95% CI 1.71-113.15, p=0.014),
47.64 times more common in samples positive for B19 (OR
47.64, 95% CI 8.99-252.34, p<0.001), and 38.21 times more
common in samples positive for EBV (OR 38.21, 95% CI
7.12-204.80, p<0.001). Finally, multiple logistic regression
indicated that higher age (p=0.019), B19, and EBV pres-
ence (p<0.001) remained independent prognostic factors
for high IL-1a expression increasing the risk by 4.16 times
(adjusted OR 3.34, 95% CI 1.27-13.68, p=0.019), 49.16
times (adjusted OR 49.16, 95% CI 8.52-283.75, p<0.001),
and 44.25 times (adjusted OR 44.25, 95% CI 7.70-254.32,
p<0.001), respectively (Table 3).

Table 3. Levels of IL-1a expression in comparison with clinical parameters. High IL-1a expression is associated with the demographic

and clinical characteristics of the patients in the study group

IL-1a expression

p-value
Negative Low Medium High
Age 0.030
<25 1(2.3) 18 (40.9) 24 (54.5) 1(2.3)
26-34 1(1.6) 32 (50.8) 23 (36.5) 7 (11.1)
>35 0 (0.0) 16 (35.6) 18 (40.0) 11 (24.4)
Trimester 0.462
st 1(2.0) 25 (49.0) 20 (39.2) 5(9.8)
2nd 1(1.7) 27 (46.6) 21(36.2) 9 (15.5)
3rd 0 (0.0) 14 (32.6) 24 (55.8) 5(11.6)
Sex 0.301
Male 0(0.0) 35 (50.0) 27 (38.6) 8(11.4)
Female 2(2.4) 31(37.8) 38 (46.3) 11 (13.4)
B19 <0.001
Negative 2 (1.4) 65 (45.8) 64 (45.1) 11(7.7)
Positive 0 (0.0) 1 (10.0) 1 (10.0) 8 (80.0)
EBV <0.001
Negative 2(1.4) 66 (46.2) 64 (44.1) 12 (8.4)
Positive 0(0.0) 0(0.0) 2(22.2) 7 (77.8)
Presence of high IL-1a expression
No (%) p-value cOR (95% CI) p-value aOR (95% CI) p-value
Age 0.006
<25 1(2.3) Ref. Ref
26-34 7 (11.1) 5.38 (0.64-45.35) 0.122
>35 11 (24.4) 13.91 (1.71-113.15) 0.014 4.16 (1.27-13.68) 0.019
Trimester 0.419
Ist 4(7.8) Ref. -
2nd 6(10.3) 1.69 (0.53-5.42) 0.377 .
3rd 7 (16.3) 1.21 (0.33-4.50) 0.775 -
Sex 0.712
Male 8(11.4) Ref. -
Female 11 (13.4) 1.20 (0.45-3.18) 0.712 -
B19 <0.001
Negative 12 (8.5) Ref. Ref.
49.16 (8.52-
Positive 7 (70.0) 47.64 (8.99-252.34) <0.001 <0.001
283.75)
EBV <0.001
Negative 12 (8.4) Ref. Ref.
- 44.25 (7.70-
Positive 7(77.8) 38.12 (7.11-204.80) <0.001 <0.001
254.32)

cOR: crude odds ratio; aOR: adjusted odds ratio; CI: confidence interval
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TNF-a expression in the study group
compared to patient characteristics

Correlation of TNF-a expression with clinical characteris-
tics is shown in Table 4. The chi-square test revealed that
higher TNF-a expression was linked with advanced stag-
es of pregnancy (p=0.016) and viral presence (p=0.001
for both viruses) with statistical significance. High TNF-a
(=30%) expression was then correlated with patients’ char-
acteristics as shown in Table 4. The chi-square test showed
that 80% of B19 positive samples showed high TNF-a ex-

Spontaneous Abortions Due to Viral Infections

pression, while the same happened only in 5.3% of B19
negative samples. This indicates that high TNF-a expres-
sion is more common in samples positive for B19 infec-
tion with statistical significance (p=0.005). Results were
the same for EBV infection as well, with 77.8% of positive
samples having high TNF-a expression (p<0.001). Simple
logistic regression showed that positive TNF-a expression
was 59.11 times more common in B19 positive samples
(OR 59.11, 95% CI 10.90-320.40, p<0.001), and 46.55 times
more common in EBV positive samples (OR 46.55, 95% CI
8.52-254.25, p<0.001). Multiple logistic regression proved

Table 4. Levels of TNF-expression in comparison with clinical parameters. High TNF-a expression is associated with the demographic

and clinical characteristics of the patients in the study group

TNF-a expression

p-value
Negative Low Medium High
Age 0.075
<25 4(9.1) 16 (36.4) 21 (47.7) 3(6.8)
26-34 1(1.6) 31 (49.2) 25 (39.7) 6(9.5)
=35 1(2.2) 12 (26.7) 24 (53.3) 8(17.8)
Trimester 0.016
Ist 5(9.8) 25 (49.0) 16 (31.4) 5(9.8)
2nd 1(1.7) 16 (27.6) 32 (55.2) 9 (15.5)
3rd 0 (0.0) 18 (41.9) 22 (51.2) 3(7.0)
Sex 0.721
Male 3(4.3) 26 (37.1) 31 (44.3) 10 (14.3)
Female 3(3.7) 33 (40.2) 39 (47.6) 7 (8.5)
B19 <0.001
Negative 6 (4.2) 59 (41.5) 68 (47.9) 9(6.3)
Positive 0 (0.0) 0 (0.0) 2 (20.0) 8 (80.0)
EBV <0.001
Negative 6(4.2) 59 (41.3) 68 (47.6) 10 (7.0)
Positive 0 (0.0) 0 (0.0) 2(22.2) 7 (77.8)
Presence of high TNF-a expression
No (%) p-value cOR (95% CI) p-value aOR (95% C1)  Palue

Age 0.224
<25 3(6.8) Ref. -
26-34 6 (9.5) 1.44 (0.34-6.09) 0.621 .
>35 8 (17.8) 2.96 (0.73-11.98) 0.129 .
Trimester 0.375
Ist 5(9.8) Ref. -
2nd 9 (15.5) 1.69 (0.53-5.42) 0.377 -
3rd 3(7.0) 0.69 (0.16-3.07) 0.626 -
Sex 0.262
Male 10 (14.3) Ref. -
Female 7 (8.5) 0.56 (0.20-1.56) 0.267 .
B19 0.005
Negative 9 (6.3) Ref. Ref.

. 55.08 (10.04-
Positive 8 (80.0) 59.11 (10.90-320.40)  <0.001 <0.001

302.25)

EBV <0.001
Negative 10 (7.0) Ref. Ref.

i, 42.38 (7.39-
Positive 7 (77.8) 46.55 (8.52-254.25) <0.001 242.97) <0.001

cOR: crude odds ratio; aOR: adjusted odds ratio; CI: confidence interval
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viral presence as an independent prognostic factor for high
(230%) TNF-a expression (p<0.001 for both viruses). To
be exact, B19 raised the probability for positive TNF-a ex-
pression by 55.08 times (adjusted OR 55.08, 95% CI 10.04-
302.25, p<0.001), while EBV - by 42.38 times (OR 42.38,
95% CI 7.39-242.97, p<0.001) (Table 4).

DISCUSSION

Spontaneous abortion is pregnancy loss before 20 weeks
gestation.3! The percentages of spontaneous abortions are
considerably high, indicating a crucial need to better un-
derstand the underlying pathology. Until now, several pa-
thologies including chromosomal or genetic abnormalities
have been proven as causes of spontaneous abortions.!?!
Spontaneous abortions have also been linked with a variety
of bacterial infections.[**! In the present study, we aimed to
correlate viral presence with higher levels of inflammation
markers as well as with pregnancy outcome. At first, we in-
vestigated the inflammatory biomarkers expression in the
two samples’ groups. Then we tried to indicate a possible
association between viral presence and inflammatory bio-
markers levels of expression in the spontaneous abortions
group, in order to clarify the possible viral impact in the
placental environment.

Until now, many studies have investigated the expression
of different inflammatory markers in the placenta and any
possible linked adverse pregnancy outcome.**3%] Here, for
the first time, we study comparatively a triplet of inflam-
matory markers in placental samples coming from all three
trimesters and we report a statistically significant correla-
tion with viral presence. These results can safely establish
a relationship between B19 and EBV presence and elevated
levels of inflammatory activity in the placentas coming from
spontaneous abortions or intrauterine deaths. Our results
are in accordance with other published studies, which inves-
tigated various viruses like B19, CMV, and Coxsakie virus
and their correlation with spontaneous abortions.[36-38] Tt
is also well known that elevated inflammation activity has
been linked to spontaneous abortions.3°4!l Elevated amni-
otic fluid levels of IL-6 and serum levels of IL-1a have been
confirmed as a causal factor for various adverse pregnancy
outcomes such as preterm birth and premature rapture of
membranes.!*2%3] Deregulation of TNF-a serum levels has
been linked with recurring fetal loss, gestation diabetes, fe-
tal growth restriction and more pregnancy complications.
(441 In our study, we confirmed these results in placental
samples as well, proving a deregulation of their molecu-
lar pathways in the fetal-maternal environment. When all
this is considered, we can safely conclude that pregnancy is
widely affected by inflammatory processes that subsequent-
ly are tightly modulated during that period. Our research
showed that viral infections could cause a deregulation of
inflammatory cytokine levels in the maternal-fetal environ-
ment, which in turn have been linked to numerous adverse
pregnancy outcomes.

CONCLUSIONS

Viral infections during pregnancy can trigger inflamma-
tory pathways leading to elevated pro-inflammatory cy-
tokine levels. These cytokines have been linked to various
pregnancy complications including spontaneous abortions.
However, further research is needed in order to establish
if viral infections affect other molecular pathways involved
with adverse pregnancy outcomes.
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Pe3tome

BeepeHue: ITapsoBupychl npeacTaBnaoT coboit JHK-Bupycsl Heb6onbimoro pasmepa. BeUl psAj cooOIeHMII, yKasbIBAIOIMX Ha
BO3MOXXHBIE IOC/IENICTBIA MHPEKII TapBoBUpycoM B19 Bo BpeMs 6epeMeHHOCTH. DTI HOC/IECTBIA BKIIOYAIOT CAMOIIPOM3BO/IbHbIE
ab0PThI, MEPTBOPOXK/ICHNE, TIOBPEX/eHNE IUIOfiA U HEPeIKO aHeMUIO IIVIOfa C BOJAHKOI IUIOfA.

Lensb: Ienbio faHHOTO MCCIeR0BaHMA OblIa KOppeALmsa nHQEKIMit, BbI3BaHHbIX BUpycoM Epstein-Barr (EBV) n mapsosupycom B19,
C YPOBHEM BOCIIa/IeHN B IUIALICHTAPHOJ TKaHM, BOSHUKAIOLIMM B pe3y/IbTaTe CaMOIIPOM3BO/IbHBIX a0OPTOB 1 C/IyYaeB IIAHOBOTO
pepbIBaHusl GepeMeHHOCTH. MBI TakXKe JMCCIEFOBA/IM, MOXKET /I IPUCYTCTBME BMPYyCa BBISBIBATH CAMOIIPOM3BOIbHBIE abOPTHI,
CBA3bIBasA YPOBHM 9KCIIPECCHUM MapKePOB BOCIIA/IEHV C HeO/IarONMpUATHBIMY MCXOfaMy 6epeMeHHOCTI.

Matepuanbl 1 MeTofibl: Binu 1CIonb30BaHBbI CTO [EBSHOCTO YeThIpe 00pasiia IIALleHTBI, 152 13 KOTOPBIX BOLIY B OCHOBHYIO IPYIIIY,
[IOZTyYeHHbIe OT CaMOIIPOM3BO/IbHBIX A00PTOB, @ 42 KOHTPOJIbHBIX OBUIY B3AThI U3 C/IyYaeB ITAHOBOTO IIPEPBIBAHI OepeMEeHHOCTI.
OxparunBaHye reMatokcuanHoM 1 903uxoM (H&E) nmposopmmi Ayt nccegoBanmsa MOpHOIOrnuecKrxX N3MeHEeHNIT B TKaHAX, a 3aTeM
TIPOBOAM/IN HEIPSAMYI MMMYHOTUCTOXMMMIO 1A oueHku skcrnpeccun TNF-a, IL-6, IL-1a, B19 u EBV. Cratuctuyecknit aHaans
TIPOBOAWIICA ¢ ucnonb3oBanmeM SPSS v. 19.0 (IBM).

Pe3ynbratbl: bonee BbICOKME YPOBHYU BOCIIAJIEHUA HAOMIONAMICH CO CTATMCTUYECKOI 3HAUVIMOCTBIO B TPYIIIE CAMOIIPOU3BOIBHBIX
aboproB (p<0.001) M KOppeIMpoBaIM CO CTATUCTUYECKON 3HAYMMOCTbIO ¢ HammumeM B19 wm EBV (p<0.001). ITpucyrcrue
BYpYyCa OBIIO OOHAPY>KEHO TOJMBKO B IPyIIle CAMOIPON3BOIBHBIX abopToB. Kak mpocTas, Tak ¥ MHOXKECTBEHHAS JIOTMCTIYeCKas
perpeccus MOATBEPANIIA, UTO Ha/M4Me BUPYCa AB/IAETCA HE3aBUCHMMBIM IPOTHOCTUMYECKMM (PAaKTOPOM BBICOKON IKCIIPECCHMU BCeX
BOCITQ/INTE/IbHBIX OMOMapKepOB CO CTATUCTUYECKOI 3HAYMMOCTDIO (p<0.001).

3akntoueHue: Hamuu pesynbTaThbl ACHO YKa3bIBaIOT Ha OIPee/IEHHYI0 3aKOHOMEPHOCTD. IIp1cyTCcTBIE BUPYyCa MOXKET Iepery1npoBaTh
BOCIIA/IUTE/IbHBIE IIPOLIECCHI B MAaTEPUHCKO-(eTAaNbHON Cpefie M, TaKUM OOpasoM, CIY)KUTb IYCKOBBIM MEXaHM3MOM [/L
CaMOIIPOM3BO/BHBIX a0OPTOB.

KnwoueBble cnoBa
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