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INTRODUCTION
Hyperproliferative pathology of the endometrium (uter-
ine body polyps and endometrial hyperplasia) occupies a 
special place among the risk factors for endometrial cancer 
[1, 2]. Despite numerous studies, neither the etiology nor 
the pathogenesis of endometrial hyperplastic processes 
has been elucidated to date, so treatment options are not 
fully substantiated.

Traditionally, the leading role in the pathogenesis of 
endometrial hyperplasia in patients of reproductive age is 
attributed to the increased estrogen concentrations arising 
from the absence or insufficient anti-estrogenic effect of 
progesterone [3]. The results of scientific researches of the 
last years testify in favor of infectious-inflammatory concept 
of developing the hyperplastic processes of genitals [4, 5, 6]. 
Chronic inflammatory diseases of the genitals are the basis 
for the occurrence of infertility, disorders of menstrual func-
tion, hyperplastic uterine processes and endometrium [7, 8].

Activation of chronic latent persistence of herpes viruses 
leads to the development of a certain symptom complex with 
impaired function of the female reproductive system, where 
there are inflammatory processes, and the growth of indige-
nous, sometimes pathogenic micro flora [9]. The cytomegalo-
virus causes nonspecific activation of B lymphocytes, acting as 
a polyclonal activator. In addition, cytomegalovirus interacts 
with Toll receptors (TLRs) 7 and/or 9 on DC cells, resulting 
in the production of IFN-α and B-cell proliferation [10].

It is known that an objective indicator of the course dy-
namics of infectious viral process may be the ratio of levels of 
Ig M- and Ig G-Ab to viral antigens in the blood serum [11].

THE AIM 
To analyze the level of Ig M- and Ig G-Ab for cytomegalo-
virus and herpes simplex virus type 2 in serum of women 
with non-atypical endometrial hyperproliferative pathology.
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ABSTRACT
The aim of the study was to analyze the level of Ig M- and Ig G-antibody (Ab) for cytomegalovirus (CMV) and herpes simplex virus type 2 (HSV-2) in serum of women with 
non-atypical endometrial hyperproliferative pathology.
Materials and methods: The analysis of immunoglobulin indices to CMV and HSV-2 in serum of women with non-atypical endometrial hyperproliferative pathology. In women 
with uterine body polyps the presence of CMV in the uterine cavity was found in 54.8% of cases, in women with non-atypical endometrial hyperplasia in 38.3% of cases. The 
levels of Ig G-Ab and Ig M-Ab to CMV in serum have a clear dependence on the degree of antigen expression in endometrial tissue. HSV-2 antigens were determined in 22.58 
± 5.31% of women with uterine body polyps and in 8.33 ± 3.57% of patients with non-atypical endometrial hyperplasia while increasing serum specific antibodies to HSV-2. 
Results: The results indicate that there is a clear link between viral infection of hyperproliferatively altered endometrium and the determination of positive immunoglobulin 
levels in peripheral blood, which may be a reliable marker of chronic persistent viral infection in a woman’s body.
Conclusions: In women with uterine body polyps, the presence of CMV in the uterine cavity was found in 54.84 ± 6.32% of cases, in women with non-atypical endometrial 
hyperplasia in 38.33 ± 6.28% of cases. The levels of Ig G-Ab and and Ig M-Ab to CMV in serum have a clear dependence on the degree of antigen expression in endometrial 
tissue. HSV-2 antigens were determined in 22.58 ± 5.31% of women with uterine body polyps and in 8.33 ± 3.57% of patients with non-atypical endometrial hyperplasia while 
increasing serum specific antibodies to HSV-2. The results indicate that there is a clear link between viral infection of the target tissue (hyperproliferatively altered endometrium) 
and the determination of a positive level of peripheral blood immunoglobulin, which may be a reliable marker of chronic persistent viral infection in a woman.
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MATERIALS AND METHODS
184 women of reproductive age were examined, divided into 
3 main groups: Group I consisted of women with non-atyp-
ical endometrial hyperplasia (non-AEH) (n=60); Group II 
- patients who had polyps of the uterine body (UBP) (n=62); 
patients with combined hyperproliferative endometrial 
pathology (CHEP) (uterine body polyps and non-atypical 
endometrial hyperplasia) were included in group III (n=62). 
The control group consisted of 30 healthy women.

An indirect Koon’s method in modification using fluores-
cent dye-labeled monoclonal antibodies to CMV or HSV-2 
was performed to determine the activity of the viral process 
in the tissue endometrial epithelium. The material was taken 
from the lesion center using a disposable probe with a cotton 
swab. Immediately after the material was collected, the test 
sample was applied in the form of a smear-print, touching 

the surface of the wells on a slide. For 5 min the smear was 
air-dried at a temperature of 22 ± 2 ° C, after which it was 
fixed in 96% ethanol for 5 min.  Indirect immunofluores-
cence reaction was performed according to the diagnostic 
kits instruction. Solid-phase enzyme-linked immunosorbent 
analysis - allowed assessing the nature and intensifying the 
humoral immunity against CMV and HSV-2 (serum specific 
antibody levels - Ig M, Ig G; reference values: <9 conventional 
units (c.u.) - negative result, >11 c.u. - positive result,  «gray 
area» 9-11 c.u.). Enzyme-linked immunosorbent system test 
of the Novum diagnostic company (Germany) were used.

RESULTS AND DISCUSSION
In patients with non-atypical endometrial hyperplasia whose 
CMV antigens were detected in endometrial tissue, the level of 

Figure 1. It shows the level of Ig G-Ab for CMV in serum in patients of 
reproductive age with various types of non-atypical hyperproliferative 
pathologies of the endometrium in the presence or absence of CMV antigens 
in the endometrium.

Figure 2. It shows the level of Ig M-Ab for CMV in serum in patients of 
reproductive age with various types of non-atypical hyperproliferative 
pathologies of the endometrium in the presence or absence of CMV antigens 
in the endometrium.

Figure 3. The level of Ig G-Ab (Fig. A) and Ig M-Ab (Fig. B) for HSV-2 in serum of reproductive age patients with various types of non-atypical 
hyperproliferative pathology of the endometrium on the background of the presence or absence of CMV antigens in the endometrium.

Fig. A. Fig. B.
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specific antibodies to CMV in serum was significantly higher 
than in patients whose CMV antigens were not detected at 
the locus. In particular, the middle level of Ig M-Ab to CMV 
in women with non-atypical endometrial hyperplasia and en-
dometrial infection with CMV virus was 15.0 (12.25 - 17.75) 
c.u., the Ig G-Ab level was 26.0 (21 - 28) c.u. In patients of the 
same group, without CMV infection, Ig M-Ab level was 8.0 
(6 - 10) c.u., Ig G-Ab level - 11.0 (9.75 - 12.25) c.u., which had 
a difference at the significance level (p≤0.001).

In the group of patients with uterine body polyps on the 
background of CMV infection of the endometrium, a sig-
nificantly higher level of serum Ig G-Ab was also determined 
making 19.5 (11 - 31) c.u, compared with 9 (6 - 17) c.u in 
women of this group, in whose endometrium no CMV anti-
gens were identified and it was excellent at the level (p=0.008). 
There was no statistical difference in the Ig M-Ab concentra-
tions for CMV in the serum of the subjects surveyed, since 
in women with CMV-infected endometrial tissue the index 
was 11 (8 - 12) c.u, and without CMV detection at the locus 
only 8 (6 - 12) c.u. (p=0.17).

In patients with combined non-atypical endometrial hyper-
proliferative pathology with CMV antigens in endometrial 
tissue, levels of Ig M-Ab and Ig G-Ab to CMV significantly 
exceeded those of women in the same endometrial group who 
did not find Ig antigens - 14 (11 - 16) c.u. and Ig G-Ab - 22.5 
(17 - 28.5) c.u. in contrast to the values of Ig M-Ab levels - 
6.5 (6 - 9) c.u. and Ig G-Ab - 12 (11 - 14) c.u., respectively 
(p≤0.001).

Schematically, the levels of Ig M-Ab and Ig G-Ab to CMV 
in the examined patients are shown in Figures 1 and 2. The 
results obtained prove that the concentrations of both Ig 
(G-Ab and Ig M-Ab) to CMV in the serum of the examined 
patients have a clear dependence on the degree of antigen 
expression in endometrial tissue.

In the group of patients with uterine body polyps, regardless 
of the presence or absence of CMV infection, endometrial Ig 
G- and Ig M-Ab to HSV-2 were mostly negative: Ig M-Ab - 6 
(3 - 11) c.u. in women with CMV infection in the endome-
trium and 8 (5.5 - 15.5) c.u. without CMV infection in the 
endometrium, (p=0.08); Ig G-Ab - 7.5 (3 - 19) c.u. and 9 (5 
- 15) c.u. respectively (p=0.71).

In patients with non-atypical endometrial hyperplasia, the 
results of serum levels of Ig G-Ab to HSV-2 in the presence 
or absence of local CMV infection also had no differences, 
mainly being in the negative or weakly positive zone: 11 (7.25 
- 11.75) c.u. and 9 (7.75 - 11) c.u., respectively, p=0.58. In the 
group of patients with non-atypical endometrial hyperplasia 
who had the expression of HSV-2 antigens in the endome-
trium, the level of Ig M-Ab to HSV-2 was 11 (10.75 - 13) c.u., 
against 8 (6 - 10) c.u. in patients with a lack of local expression 
of HSV-2 antigens, with p=0.007.

In the group with combined non-atypical hyperproliferative 
pathology of the endometrium in the serum of patients, the 
levels of Ig G- and Ig M-Ab to HSV-2 showed no differences 
and dependence on the state of infection of the endometrial 
tissue. In the case of positive expression of CMV antigens, the 
concentration of Ig G- and Ig M-Ab to HSV-2 was 16 (14 - 20) 
c.u. and 11 (8 - 14.5) c.u. accordingly, and in the absence of 

CMV in the endometrium, were detected at levels of 16 (13-
19) c.u. and 9 (7-12) c.u., respectively (p=0.18 for Ig M-Ab 
and p=0.59 for Ig G-Ab).

Schematically, the above data are shown in Figure 3.
In the group of patients with non-atypical endometrial 

hyperplasia who had expression of HSV-2 antigens in the 
endometrium, the level of Ig M-Ab to HSV-2 was 11 (10.75 
- 13) c.u. vs. 8 (6 - 10) c.u. in patients with no local expres-
sion of HSV-2 antigens at p=0.007. A similar distribution of 
levels was determined for Ig G-Ab to HSV-2 in this group 
of patients, amounting to 16 (11 - 16.5) c.u. in women with 
endometrial HSV-2 infection and equal to 9 (7 - 11) c.u. in 
patients, whose endometrium did not have HSV-2 antigens, 
which was determined to be different at the level, р=0,005. 

In patients with uterine polyps, similar unidirectional 
changes were noted. So, against the background of infection 
of HSV-2 endometrium, the levels of Ig M-Ab in the blood 
serum of such women were significantly higher - 12 (11 - 15) 
c.u. against 6 (3 - 10.5) c.u. in the absence of viral detection 
in the endometrium, p=0. In terms of Ig G-Ab, in the serum 
of patients with local expression of HSV-2 antigens - they 
were equal to 20 (11 - 23) c.u., which was different from the 
indicator in patients without viral endometrial damage - 5.5 
(2 - 10,5) c.u., (p<0.001).

Patients with combined non-atypical hyperproliferative 
pathology of the endometrium also noted differences from 
patients who had local infection with HSV-2 and without 
its signs: the concentration of Ig M-Ab to HSV-2 was 15 (12 
- 16) c.u. and 8.5 (7 - 11) c.u. at p<0.001, the concentration 
of Ig G-Ab to HSV-2 is 22.5 (19 - 26) c.u. in contrast to 15 
(12 - 17) c.u., (p<0.001). Visualization of the obtained ratios 
by immunoglobulin classes is presented in Figures 4 and 5.

In the group of patients with non-atypical endometrial hy-
perplasia, which showed the presence of HSV-2 endometrial 
tissue infection, serum Ig G-Ab had sharply positive values, 
equal to 26 (20,75 - 28,25) c.u., whereas in patients of the same 
group, without local viral infection, these levels were defined 
as slightly positive with values of 12 (10 - 21.75) c.u., which 
had differences at the significance level p=0.02.

As for the values of Ig M-Ab concentrations in the above 
group of patients, in the presence of HSV-2 - infection of en-
dometrial tissue, this index was 16 (12,75 - 19) c.u., which was 
different from the value in 10 (7,25 - 12.75) c.u. in the absence 
of verification of HSV-2 antigens at the locus (p=0.009).

Patients with polyps of the uterine body have no differences 
between the results of the major classes of serum immuno-
globulin, depending on the presence or absence of infection 
of endometrial tissue HSV-2. Thus, in the examined of this 
group, both with and without endometrial tissue contamina-
tion with and with HSV-2 antigens, the levels of Ig G-Ab to 
CMV concentrations were slightly positive, being 10.5 (7 - 33) 
c.u. and 16 (8.5 - 21) c.u., respectively, p=0.91. With regard to 
Ig M-Ab levels for CMV in patients with uterine body polyps, 
the mean values in the cohort of patients with signs of HSV-
2 infection at the locus were 11 (7 - 13) c.u., which was not 
significantly different from 8.5 (7 - 12) c.u. in the absence of 
endometrial infection, determined at almost negative levels, 
p=0.18. In the case of viral CMV contamination of the endo-
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metrium, the average concentration of Ig G-Ab to CMV was 
15 (12 - 18) c.u., and in the absence of viral contamination at 
the locus, this indicator was equal to 14.4 (12 - 27) c.u., which 
was almost the same, within slightly positive values, at p=0.66.

The level of serum Ig M-Ab to CMV in patients with com-
bined non-atypical endometrial hyperproliferative pathology 
in the case of HSV-2 infection was 11 (6.5 - 13) c.u., which 
did not differ from the negative index of 9 (6 - 12) c.u. in the 
absence of endometrial infection HSV-2, p=0.75.

The above results are graphically illustrated in Figures 6 and 7.
In the case of non-atypical endometrial hyperplasia in wom-

en of reproductive age with CMV lesions, the endometrial Ig 
G-Ab level in the blood was 26 (21 - 28) c.u., in the case of 
combined non-atypical endometrial hyperproliferative pa-
thology - 22.5 (17 - 28.5) c.u., in the presence of uterine body 

polyps - 19.5 (11 - 31) c.u., which in all groups differed from 
the indicators in patients without viral endometrial damage.

When analyzing the virological profile of HSV-2 in serum 
and hyperplastically altered endometrial tissue, we also found 
positive Ig G-Ab. In the case of combined non-atypical hy-
perproliferative pathology of the endometrium, the level of Ig 
G-Ab was 22.5 (19 - 26) c.u., uterine body polyps - 20 (11 - 23) 
c.u., non-atypical endometrial hyperplasia - 16 (11 - 16, 5) 
c.u., which was different from those in patients where HSV-2 
antigens were not detected in endometrial tissue.

With regard to Ig M-Ab values in patients with non-atypical 
endometrial hyperproliferative pathology, in most cases of viral 
lesions of the endometrial tissue, positive results were observed, 
but they did not always reach the diagnostic value and did not 
differ significantly from the results obtained in the patients.

Figure 4. The level of Ig G-Ab for HSV-2 in serum of reproductive age 
patients with various types of non-atypical hyperproliferative pathology of 
the endometrium on the background of the presence or absence of  HSV-2 
antigens in the endometrium.

Figure 6. The level of Ig G-Ab for CMV in serum of reproductive age patients 
with various types of non-atypical hyperproliferative pathology of the 
endometrium on the background of the presence or absence of  HSV-2 
antigens in the endometrium.

Figure 5. The level of Ig M-Ab for HSV-2 in serum of reproductive age 
patients with various types of non-atypical hyperproliferative pathology of 
the endometrium on the background of the presence or absence of  HSV-2 
antigens in the endometrium.

Figure 7. The level of Ig M-Ab for CMV in serum of reproductive age 
patients with various types of non-atypical hyperproliferative pathology of 
the endometrium on the background of the presence or absence of  HSV-2 
antigens in the endometrium.
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Thus, endometrial tissue infection with non-atypical hy-
perproliferative pathology of CMV antigens reflects the sig-
nificant etiological role of this virus. The highest frequency of 
detection of CMV antigens in endometrial tissue was verified 
in the group of women with uterine body polyps - in 54,84 ± 
6,32% of cases, in 38,33 ± 6,28% in non-atypical endometrial 
hyperplasia and in combination of these pathologies - in 45,16 
± 6.32% of patients.

Distributing the detection of HSV-2 antigens in the endo-
metrium was determined in a significantly smaller number 
of women, but its distribution was similar to CMV infection. 
Thus, the smallest proportion was observed among women 
with non-atypical endometrial hyperplasia (8.33 ± 3.57%), 
and the largest was observed with uterine body polyps (22.58 
± 5.31%). In the group with combined non-atypical hyper-
proliferative pathology, endometrium HSV-2 antigens were 
found to be 19.35 ± 5.02%.

The proven relationship between the presence of target tis-
sue infection by a viral agent and the determining its positive 
levels of Ig G-Ab concentrations in peripheral blood can be 
reliable evidence of the presence of chronic persistent viral 
infection in a woman’s body.

CONCLUSIONS 
In women with uterine body polyps, the presence of CMV 
in the uterine cavity was found in 54.84 ± 6.32% of cases, 
in women with non-atypical endometrial hyperplasia in 
38.33 ± 6.28% of cases. The levels of Ig G-Ab and and Ig 
M-Ab to CMV in serum have a clear dependence on the 
degree of antigen expression in endometrial tissue. 

HSV-2 antigens were determined in 22.58 ± 5.31% of 
women with uterine body polyps and in 8.33 ± 3.57% of 
patients with non-atypical endometrial hyperplasia while 
increasing serum specific antibodies to HSV-2. The results 
indicate that there is a clear link between viral infection of 
the target tissue (hyperproliferatively altered endometri-
um) and the determination of a positive level of peripheral 
blood immunoglobulin, which may be a reliable marker of 
chronic persistent viral infection in a woman.
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