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The aim of the work - to determine the phenotypic
composition of peripheral blood lymphocytes in patients
with cervical papillomavirus infection (PVI), whose blood
serum showed IgG antibodies to herpes simplex viruses
with (HSV)-I and/or (HSV)-2.

Materials and methods. 43 women (average age 26.5
years old) with human papillomavirus (HPV)-induced cervi-
cal papillomavirus infection diseases diagnosed by molec-
ular-biological, colposcop, and cytological methods of ex-
amination were inspected. Serum screening for anti-HSV-1
and anti-HSV-2 IgG as well as examination of anti-HSV-2
1gG avidity index were examined by solid-phase enzyme-
linked immunosorbent assay. The phenotypic composition
of peripheral blood lymphocytes were examined by the flow
cytofluorometry method using monoclonal antibodies (Beck-
man Coulter, USA) to CD3*, CD4*, CD8*, CD3*/HLA-DR*,
CD3*/CD16%*/€D56*, CD4*45RA* CD16*/CD56%/CD8* and
CD16%/CD56* antigens. The count of cells and data analy-
sis were performed by cytofluormeter FC-500 (Beckman
Coulter, CLLIA). The count of cells and analysis of the results
were performed by cytofluormeter i. IgG antibodies to HSV-
1, HSV-2 or to these two viruses in serum of patients with
cervical PVI were detected in 90.0 % of cases, in which the
clinical symptoms of herpetic infection were no identificated.
1gG antibodies to HSV-2 in serum of patients had only mean
or low avidity. In patients with IgG antibodies to HSV-2 or
simultaneously with HSV-2 and HSV-1, and, above all, with
low- avidity IgG antibodies to HSV-2 the frequency of HPV-
induced cervical intraepithelial neoplasia (CIN) of I-Il and
Il grade and cancer in situ was increased. The number of
CD3*, CD4*, CD8*, CD4*45RA* and CD16*/CD56* cells in
the patients’ peripheral blood, as well as the CD4*/CD8*
index were not altered compared to the indicators for
clinically healthy subjects (control). But the tendency to
increase the number of CD16*/CD56*/CD8* cells, as well
as a significant increase in the number of CD3*/HLA-DR*
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cells were determined. The number of CD3*/CD16*/CD56*
cells was reduced in peripheral blood of patients with low-
avidity of IgG antibodies to HSV-2, whereas in the remaining
patients it was at the control level. meter FC-500 (Beckman
Coulter, USA).

Results and discussion. In patients serum with CU
HPVI without clinical signs of herpetic infection to HSV-1,
HSV-2 IgG antibodies, both these two viruses simultaneously
were diagnosed in 90.0 % of cases. Anti-HSV-2 IgG in
patients’ serum had only medium or low avidity. The
frequency of revealing HPV-induced cervical intraepithelial
neoplasia (CIN) I-Il and Ill degree of activity, and cancer in
situ increased in patients with anti-HSV-2 IgG or simultane-
ously to anti-HSV-1 and anti-HSV-2 but, first of all, in patients
with low avidity anti-HSV-2 IgG. The number of CD3*, CD4",
CD8*, CD4*45RA* and CD16*/CD56" cells in the patients’
peripheral blood, as well as CD4*/CD8* index did not change
as compared with group of clinically healthy persons (control
group). However, there was determined the tendency of
CD16*/CD56*/CD8" cells number increase and significant
CD3'/HLA-DR* cells number increase. CD3*/CD16*/CD56*
cells number in peripheral patients’ blood with low avidity
to anti-HSV-2 1gG antibodies was reduced whereas it was
equal to control level in the rest patients.

Conclusion. In patients with CU HPVI without clinical
manifestation of herpetic infection anti-HSV-2 low avidity
IgG were identified. The frequency of more severe CIN
cause was increased. There were more significant
displacement of cell immunity confirmed by CD3*/HLA-DR*
cells number increase and tendency of CD16*/56*CD8"* cells
number increase, too, on the background of CD3*/CD16"/
CD56" cytotoxic T-lymphocytes decrease. Complex indi-
vidual treatment of these patients with anti-herpetic drugs
must probably be used.

Key words: papillomaviruses; herpesviruses; cervix;
lymphocytes; natural Killer; peripheral blood.



Despite successes of the development of complex
person-oriented (individual) treatment of patients with pap-
illomavirus infection (HPVI) and introduction of human
papillomavirus vaccine into the health care during the last
decades in all countries of the world, there is tendency of
increase of human papillomavirus induced (HPV) pre-tumor
diseases of anogenital region including cervix uteri (CU),
which takes second place among women tumor pathology.
HPVI of anogenital region in women is observed in 2—-44.0 %
of cases. This disease has asymptomatic course and spon-
taneous recovery is observed in 90 % of cases. In 10-15 %
of cases there is a lifelong persistence of HPV, that's why
sometimes it may lead to disease progression and eventu-
ally different invasive cancer forms development. HPV DNA
of cervical carcinoma of high risk is examined in 99.0 % of
cases. The most spread HPV are types 16 and 18 which
may be found in about 70.0 % of cases.

For enhancement of diagnosis, prevention and treat-
ment of patients with PVI, special biomarkers panel for
detection of HPV-induced pre-tumor and tumor diseases of
anogenital region such as phenotypic (proliferation and
differentiation, hystological, dysplastic, and viral receptors
to hormones, and growth factors, tumor antigens etc.),
genotypic (HPV oncogenic types, p53, bcl-2, bax etc. genes
activity), immunological (cytokines production changes,
suppression of y-interferon production, CD4* cells number
reduction, Th1/Th2 immune responce imbalance etc.), vi-
sual (colposcopy, ultrasound and immunohistochemical
examinations etc.), and anamnestic data [4]. This panel is
constantly studied and extended to stop disease and mor-
tality ratio from cervix uteri cancer.

It is known that HPV persistence and its carcinogenic
effect are closely related both with the processes of
integrating of HPV DNA with high oncogenic risk into the
host cell genome and risk factors of HPV and oncogenic
transformation of HPV-infected cells [5]. Among them there
are microenvironment changes near HPV-infected epithe-
lium of cervix uterus [6], genetic and epigenetic factors
(MHC, genes polymorphism, p53 proteins), action of unfa-
vorable conditions of environment (ultrasound radiation,
chemical agents, stress) [7], immune system infringements
[8], and patients’ infection by other sexual transmitted
pathogens (Epstain-Barr virus, Herpes simplex virus. HIV,
Chlamydia etc.) [9].

Factors of innate and acquired immune responses are
largely effective in stopping primary HPV infections in most
cases, and they have an important role in controlling the
course of HPV, and the growth of HPV-induced tumors [1,
4, 10]. During evolutionary development, HPV received
ability to resist the immune system, and even cause im-
munosuppression in the mucous membrane of the epithe-
lium of cervix of uteri. It is known today, that the main
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mechanisms of HPV immunosuppressive activity except
the absence of viremia stage; slow synthesis of capsid
proteins which have high immunogenicity, and low expres-
sion of its omcoproteins on the surfaces of infected cells,
and suppression of some antigenprocessing stages; in-
crease of immunosupressive cytokines production, which
inhibit Th-1 development, and g- interferon (IFNg) and in-
terleukin-2 ( IL-2); decrease the Langengarce’s cells num-
ber or full disappearance in HPV-infected epithelial cells;
TLR- expression changes etc. [4, 10, 11]. It was established
that the ability of HPV to avoid antiviral immunity factors
and first of all, its cellular line leads to the development of
chronic inflammation and finally, to the appearance and
progression of HPV-induced cancer [12].

Infection of patients with HSV-1 and HSV-2 is important
cofactor of HPV CU. Cofactor action of Herpesviruses in
HPV-induced tumor diseases is connected not only with
their influence on HPV oncoproteins E6 and Tta E7 [13] but
inflammation[14] and immune suppression development
[15]. Genital herpes is one of the most wide-spread common
disease with sexual way of transmission, and differs from
other disease of this group by its life carriage. This effect is
responsible for great percent of recidivation. Herpetic infec-
tion can have atypical, subclinical, and asymptomatic cause
of diseases. It is frequent reason of diagnostic mistakes
and untimely diagnosis of the iliness. Therefore, in complex
laboratory diagnosis of herpetic infection serologic methods
must be used additionally for identification, first of examina-
tion of virus-specific IgG as detection of anti-HSV IgM has
a limited value for early confirmation of acute infection.
Examination of the avidity index of anti-HSV IgG is also
recommended but experience of this method use in routine
laboratories is limited too [16].

Abovementioned discussion shows that the aim of our
examination was to determine cell immunity signs in patients
with HPVI CU in whose sera without clinical manifestation
anti-HSV-1 and/or HSV-2 of different avidity were revealed
by examination of peripheral lymphocytes phenotypic com-
position.

Materials and methods

43 sick women (average age 26.5 years old) with HPV-in-
duced cervical cancer were examined by colposcopic technique,
chain polymerase reaction (CPR), and PAP-test. In scrapes from
the cervical canal of UC by CPR DNA 19 high oncogenic — (16,
18, 31, 33, 35, 39, 45, 52, 56, 58, 59, 26, 51, 53, 66, 68, 69, 73,
82) and 9 of weak oncogenic — (6, 11, 40, 42, 43, 44,54, 61, 70)
HPV types were detected. Informed agreement for future ex-
amination of sick women was received. Control group consisted
of 10 clinically health women (average age 26.5 years old).

Diagnosis of herpetic infection of anogenital area was
made by cytological method, PCR and ELISA. Diagnosis of
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active herpes was diagnostically correct if there were specific
clinical symptoms of disease and positive ELISA in the tested
material taken directly from inflammatory focuses.

Anti-lgG to HSV-1 and HSV-2 in peripheral blood of sick
women were examined by test-system «DIA®-HSV1/2-1gG»
(PJSC «SPC Diaproph-Med», Ukraine). After primary sera
screening for the presence of anti-HSV-1 and anti-HSV-2 IgG
differentiated diagnosis for the presence only anti- HSV-2 by
test-system «DIA®-HSV2-1gG-av» (PJSC «SPC Diaproph-
Med» Ukraine) which was designed as nondirect solid phase
Elisa. As solid phase special polystyrene panels (Sorp (Nunc,
Danmark) which were sorbed by cleaned lysed antigen «Herpes
Simplex Virus types 1&2» (Virion Ltd.) or protein recombinant
mixture of gG1 and gG2 (PJSC «SPC Diaproph-Med», Ukraine).
Elisa’ carrying out was made according to manufacturer’s
recommendations.

For examination of serum avidity index, serum were incu-
bated in two parallel wells of the immunosorbent, later one of
them was washed by routine mode, and the other was treated
with a dissociation solution that causes the destruction of an-
tigen complex with low-avidity antibodies. The avidity index
was calculated as the percentage ratio of optical density ob-
tained in the test sample in the presence of a dissociation agent
to the optical density obtained by its analysis in the normal
mode (regime). If the avidity index was <30 %, it was believed
that the serum contained low-avidity antibodies, and in the
range of 30 to 60 % — medium avidity ones, and >60 % — high-
avidity antibodies.

Phenotypic composition of peripheral blood lymphocytes
was examined by laser flow cytofluorimetry. Monoclonal anti-
bodies (Beckman Coulter, USA) for antigens CD3*, CD4*, CD8",
CD3*/HLA-DR*, CD3*/CD16*/CD56*, CD4*45R*, CD16*/
CD56*/CD8*, and CD16*/CD56* were used. The functional
status of T cell immune system line was evaluated by kife the
ratio between the helper and suppressor T-lymphocyte
subpopulations, immune regulatory index CD4*/CD8* was
determined (examined?) by this way.

For evaluation of received figures, special computer pro-
gram STATISTICA was used. The null hypothesis for the
control and experimental groups were tested using the non-
parametric test of Kolmogorov-Smirnov. The data were repre-
sented as M+Std.Dev. The difference was considered statisti-
cally significant at P<0.05.

Results and discussion

In CU scrapes in patient with HPVI papillomaviral DNA
mainly of high antigenic risk (16, 18, 31, 33, 35, 39, 45, 51,
56, 52, 58, 59), and sometimes of a low one (6, 11, 42, 43,
44) were identified. According to results of PAP-test in CU
in transformation zones, degenerative changes of squamous
epithelium, koilocytic atypia, and metaplastic cells were
revealed. HPV-induced benign processes of UC, cervical
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intraepithelial neoplasia (CIN) of I-1l and Il degree of activity,
and cancer in situ were diagnosed in patients. Profuse
discharges, itching, and sometimes heartburn, contact
hemorrhage were the main clinical complaints of patients
with UC HPV infection.

An active herpetic infection of the anogenital area was
examined in 3 out of 43 examined persons with UC HPMI
(5.0 % of cases), They were excluded from further
investigations. The rest examined patients had no clinical
symptoms of active anogenital herpetic infection, in UC
tested material, obtained from the HPV-transformed zone,
HSV DNA were not identified. However, in the blood serum
most of them ant- HSV-1 and/ or anti HSV-2 IgG were
identified. Thus, anti-HSV-1 1gG were detected in 52.5 %
of cases (21 out of 40 patients). In 42.5 % of cases (17 out
of 40 patients) anti-HSV-2 IgG only (12. 5 %) or simultaneously
anti-HSV-2 and anti-HSV-1 (30.0 %) were identified. Serum
samples were serologically negative in two patients (5.0 %
of cases). These patients were excluded from our further
examination, too.

In patients with CU HPVI, anti-HSV-2 1gG with low avid-
ity index were detected in 52.9 % of cases (9 patients out
of 17) that is likely to indicate the primary infection with
HSV-2 when the contact with virus has occurred relatively
recently and the antibodies active centers during immune
response have not acquired high degree affinity to the
antigen yet. It is necessary to mention that high avidity
anti-HSV-2 IgG in blood serum of persons with HPV-infect-
ed UC HPVI were not identified in any case.

Benign processes of UC CIN I-I or CIN Il degree of
activity, and cancer in situ in patients with anti-HSV-1 IgG
only were diagnosed in 33.3 % of cases (7 out of 21 pa-
tients), 38.1 % (8 out of 21 patients) and 28.6 % (6 out of
21 patients). We observed CINI-II or CIN Il and cancer in
situ, respectively in 29.4 % of cases (5 out of 17 patients)
and 47.1 % (8 out of 17 patients) in patients with either
anti-HSV-2 1gG or anti-HSV-2 and HSV-1, while benign
processes of UC —in 23.5 % (4 out of 17 patients).

It was established that the incidence of CIN significantly
increased in patients with anti-HSV IgG of low avidity. Thus,
we observed CIN I-1l and Ill degree of activity and cancer
in situ in persons with middle-avidity anti-HSV-2 1gG,
respectively in 37.5 % of cases (3 out of 8 patients), 25.0 %
(2 out of 8 patients), 37.5 % (3 out of 8 patients).

The results of number of main regulatory T-lymphocytes
subpopulation and natural killer cells (NK) in peripheral
blood of all patients with HPVI UC are presented in Table 1.

It was established that the absolute and relative amount
of CD3* T-lymphocytes, CD8 * T suppressors, CD4* T
helper cells in peripheral blood, as well as the immuno-
regulatory index CD4*/CD8* were maintained like in the
group of clinically healthy persons. At the same time the



amount of CD3*/HLA-DR* cells in patients’ peripheral blood
revealed their significant increase as compared with control
group. This observation can confirm both the development
of organism inflammatory response and the activation of
the T cell immunity. The absolute number of these cells
exceeded the upper limit of the norm by 20.0 % and more
in 70.6 % of cases (24 out of 34 patients), and the relative
one —in 47.1 % (16 out of 34 patients).

In the patients’ peripheral blood of control group, there
was the absolute and relative number of CD16*/CD56* NK
(Tabl. 1) and the relative CD3*/CD16*/CD56* T-lymphocytes
number (6.914.3) %, but it was (6.2+1.3) %, P>0.05 in
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control group. Tendency to the relative number of CD16*/
CD56*/CD8* cells (40.0+14.7) % was observed (in control
group —(27.5£9.2) %, P>0.05). However, due to the high
patients’ individual variability, its difference as compared
with the control group was not significant. The content of
CD16*/CD56*/CD8* cells in patients’ peripheral blood was
higher than the upper limit of the norm by 20.0 % and more
in 44.1 % of cases (15 of 34 patients). The relative number
of CD4* 45RA* cells in peripheral blood of patients with
HPVI CU did not change in comparison with these data
within the control group — (42.3+14.9) %, and (40.5+10.8) %,
P>0.05.

Table 1
Phenotypic composition of peripheral blood lymphocytes of clinically healthy persons and patients with HPVI UC,
M+Std.Dev
) Number of cells in peripheral blood, % )
Patient’s group CD4*/CD8* index
CD3* CD4* CD8* CD3*/HLA-DR*| CD16*/CD56*
Clinically healthy per- 70.0£2.7 42.1+2.9 25.2+2.8 6.3£0.9 12.5+£2.6 1.7+0.1
sons (control) (1.40+0.99) (0.81,0+£0.90) (0.46+0.78) (0.12+0.07) (0.20+0.05)
HPV-infected persons 70.4+5.1 41.9+6.5 25.2+5.9 18.4+9.2* 13.6+5.3 1.8+0.7
(1.24+0.35) (0.74+0.25) (0.46+0.16) | (0.23+0.05%) | (0.22+0.07)

Note.* — P<0.05 relatively data in control group. In brackets — cells absolute cells number.

According to individual immunograms, displacement of
cells immune response was multi-directional in patients with
HPVI CU whose sera showed IgG antibodies to different types
of HSV. As table 2 data represent the relative and absolute
number of peripheral blood CD3*, CD8*, and CD4* cells, as
well as the CD4*/CD8* immunoregulatory index, did not chan-
ge in patients with anti-HSV-1 or anti-HSV-2 IgG or anti-HSV-1
and HSV-2 simultaneously, as compared with control.

There was a significant increase of relative number of
CD3*/HLA-DR" cells (Tabl. 2), which was by 20.0 % higher
or more than the upper norm limit in patients which had
anti-HSV-1 or HSV-2 1gG antibodies or anti-HSV-1 and

HSV-2 simultaneously, respectively, in 42.1 % of cases (8
out of 19 patients), 60.0 % (3 out of 5 patients) and 54.5 %
(6 out of 11 patients). However, the absolute number of
these cells increased statistically only in peripheral blood
of patients with anti-HSV-1 IgG. There was revealed a
tendency to increase CD3*/HLA-DR* cells number in the
rest of the patients, but the difference as compared with the
control group was not significant. Absolute number of CD3*/
HLA-DR* cells was higher by 20.0 % or more than the upper
limit of norm in patients with anti-HSV-1 or HSV-2 IgG at
the same time in 68.4 % of cases (13 out of 19 patients),
60.0 % (3 out of 5 patients) and 72.2 % (8 out of 11 patients).

Table 2

Phenotypic composition of peripheral blood lymphocytes in patients with HPVI UC which contain anti-HSV-1 and/or
HSV-2 I1gG, M+Std.Dev

) Number of cells in peripheral blood, % CD4'/CD8*
Patient’s group i
CD3* CD4* CD8" CD3*/HLA-DR* | CD16*/CD56" index
Clinically healthy per-| 70.00£2.70 42.10+2.90 | 25.20+2.80 6.30+0.90 12.50+2.60 1.740.1
sons (control) (1.40+0.99) (0.81+0.90) | (0.46+0.78) (0.12+0.07) (0.20+0.05)
Patients with anti-HSV-1| 69.2045.40 | 40s.40+6.80 | 25.7045.70 17.80+9.50* 14.60+5.20s 1.6+0.6
IgG (1.22+0.43) (0.73+0.31) | (0.45+0.16) (0.22+0.06%) (0.24+0.08)
Patients with anti-HSV-1| 71.80+5.70 42.90+6.20 | 25.20+6.50 19.40+9.30* 10.80+4.80 1.840.7
and HSV-2 IgG (1.1940.20) (0.70+0.16) | (0.46%0.19) (0.23+0.15) (0.1940.07)
Patients with anti-HSV-2| 72.80+0.90 43.70+5.80 | 26.50+5.80 18.30+9.60* 13.20+2.10 1.740.5
1gG (1.45+0.12) (0.87+0.15) | (0.50+0.14) (0.26+0.14) (0.25+0.05)

Note.* — P<0.025 as compared with control data. In brackets — cells absolute number.
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In these three patients’ groups, the comparison of
CD16+/CD56+ NK number in peripheral blood did not
change as compared with control (Tab. 2). Tendency to
increase the relative number of CD16*/CD56*/CD8* cells
— (40.4+14.9) %, (45.7£13.0) %, and (40.0+14.7) % was
observed, too. In control group it was (26.0+£9.2) %, P>0.05).
The number of CD16*/CD56*/CD8* cells in peripheral blood
exceeded the upper limit of the norm by 20.0 % and more
in patients with anti-HSV-1 or HSV-2 1gG or anti-HSV-1 and
HSV-2 1gG at the same time, respectively, in 47.4 % of cases
(9 out of 19 patients), 25.0 % (1 out of 4 patients), and
54.5 % (6 out of 11 patients). The number of CD3*/CD16*/
CD56" cells did not change in patients only with anti-HSV-1

or HSV-1 and HSV-2 IgG simultaneously — (9.8+5.9) % and
(5.2+2.4) % relatively; in control — (6.2+1.3) %, P>0.05). At
the same time there was observed CD3*/CD16*/CD56" cells
number decrease in the patients with IgG antibodies to
HSV-2 to (2.4£1.9) % (P<0.05) as compared with control.
The relative number of CD4* 45RA* cells in the patients of
these three groups was mostly at the level of control.

The relative and absolute number of CD3* CD8* CD4*
cells of peripheral blood and the immunoregulatory index
of CD4*/CD8" in patients with HPV-infected CU, which had
anti-HSV-2 IgG of low or medium avidity, were the same as
in the control group of patients (Tabl. 3).

Table 3

Phenotypic composition of peripheral T-lympnocites in patients with HPVI CU with low- and medium avidity anti-HSV
19G, MxStd.Dev

- - - )
o Awgilty of Number of cells in peripheral blood, % CD4*/CD8*
Patient’s group anti-HSV CD3'/ .
IgG- CD3* CDh4* CD8* HLA-DR* CD16*/CD56* index
Clinically healthy - 70.00+2.70 | 42.10+2.90 | 25.20+2.80 6.30+0.90 12.50+4.00 1.7+0.1
persons (1.404+0.99) | (0.81+0.90) | (0.46+0.08) | (0.12+0.07) | (0.20+0.05)
HPV-infected UC Low 72.10+4.70 | 44.10+4.90 | 24.90+5.80 | 21.70+8.90* | 10.60+4.30 1.9+0.6
(1.39£0.18) | (0.82+0.14) | (0.49+0.16) | (0.31+0.06*) | (0.2+0.08)
Medium 70.90+4.40 | 41.50+7.30 | 26.00+7.20 | 16.80+8.50* | 13.00+5.10 1.8+0.8
(1.15+0.18) | (0.68+0.16) | (0.46+0.19) | (0.19+0.11) | (0.21+0.06)

The relative number of CD3*/HLA-DR*cells increased
(Tabl. 2) exceeding the norm upper limit by 20 % or more
in 5 out of 7 patients (71.2 % of cases) with low-avidity
anti- HSV-2 IgG, and in 3 out of 8 patients (37.5 %) with
medium avidity degree of antibodies. However, the CD3*/
HLA-DR* cells absolute number increased only in patients
with low-avidity anti-HSV-2 IgG. In case of medium-avidity
anti-HSV-2 1gG, there was only revealed the tendency to
the absolute number of these cells increasing. The absolute
number of CD3*/HLA-DR*cells exceeded the upper limit of
the norm by 20.0 % or more in patients with low- or medium-
avidity anti-HSV-2 1gG in 85.7 % of cases (6 of 7 patients)
and 50.0 % (4 out of 8 patients), respectively. The received
facts testify that the number of activated T-lymphocytes in
persons with HPV-infected CU considerably occurred during
the final stage of acute period of herpes infection when low
avidity anti-HSV-2 1gG are revealed.

The CD16*/CD56* NK number in patients of these two
groups did not relatively change as compared with control
(Tabl. 3). In peripheral patients’ blood with medium- and
low-ability anti-HSV-2 IgG, relative number of CD16*/CD56*/
CD8 cells increased, but the differences has no statistical
significance as compared with control (Fig. 1).
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However, in case of anti-HSV-2 IgG with low or medium
degree of activity, we observed medium avidity increase of
these cells number by 20.0 % or more in patients , accord-
ingly in 42.8 % of cases (3 out of 7 patients) and 50.0 % (4
out of 8 patients). The number of CD3*/CD16*/CD56" cells
of patients’ peripheral blood with medium avidity anti-HSV-2
did not significantly differ as compared with the control
groups of patients (Fig. 2). At the same time the number of
these peripheral blood cells considerable decreased in
patients with low-avidity anti-HSV IgG as compared with
the control group. The relative number of CD4*45RA* cells
had the same level as compared with the control group in
patients with medium and low avidity anti-HSV-2 immuno-
globulins (37.6+19.6) % and (43.2+16.9) %, in control group
— (40.5+10.8) %, P>0.05).

Our results showed that displacement of cell immunity
data, confirmed by number increase of activated CD3*/
HLA-DR* T-lymphocytes, by tendency to number of
CD16*/56*CD8 cells increasing on the background of sig-
nificant reduction of CD3*/CD16*/CD56" cells, was more
expressed in patients who had no clinical manifestations of
anogenital region of herpetic infection, but had anti-HSV-2
IgG with low degree of avidity. Exactly (just) in these patients



more severe course of HPV-infected CU CMM-HPV-induced
CIN I-Il and CIN Il and cancer in situ was diagnosed more
often than benign CMM processes. The heavier course of
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HPV-CU and proper CIN I-1l and CIN Ill and cancer in situ-
was diagnosed more often than benign CU processes in
these patients.

CD16+/CD36+/CDS+
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Number of cells, %

1 2 3

CD3+/'CD16+/CDSe+

[B)

Number of cells, %

1 2 3

Figure 1. The number of CD16*/CD56*/CD8* and CD3*/CD16*/CD56" cells of peripheral blood in patients with anti-HSV-2 IgG
of different degree of avidity: 1 — clinically healthy persons (control); 2 — patients with anti-HSV-2 IgG of medium avidity; 3 —

patients with anti-HSV-2 IgG of low avidity.

Thus, in the blood serum of most patients with HPV-
infected CU, there were anti-HSV-1 or HSV-2 1gG or, anti-
HSV-1 and HSV-2 simultaneously, but the clinical manifes-
tation of herpetic infection was diagnosed only in 5.0 % of
cases. Giving the results, we took into consideration the
fact that partial cross-linked immunity exists between HSV-
1 and HSV-2, therefore immunoenzyme «DIA®-HSV2-1gG»
test system was used as it creates possibilities to examine
(diagnose) anti-HSV-21 gG with high specificity.

In 42.5 % of cases of HPVI-CU, anti-HSV-2 1gG were
identified. Among these patients there were those persons
who had anti-HSV-1 IGg simultaneously. In accordance with
literature data analysis [16], the patients with anti-HSV-2
IgG may be considered potential carriers of this Herpesvirus,
and they can suffer from anogenital herpetic infection and
they can infect other people. We found out that there was
mainly anti-HSV-2 IgG with low degree of avidity (52.9 %
of cases) and medium degree of avidity (47.1 %) IgG in
seropositive patients with HPV CU serum, whereas high
avidity-HSV-2 IgG-2 were never detected. Thus, there was
primary infection with HSV-2 in most of patients with HPMI
CU, although the clinical signs of active anogenital region
of herpetic infection were not identified, and the PCR results
did not detect HSV-2 DNA (in CU tested material taken from
the HPV-transformed zone).

To clarify the atypical course of herpetic infection in
patients with HPV CU which was revealed by us as well as
to clarify the primary infection with HSV-2 of patients of
different comparison groups we determine the phenotypic
composition of peripheral blood T-lymphocytes as an im-
portant sign of cell immunity.

It should be noted that in the development of the cell
immune response in patients with HPV various subpopula-
tions of T-lymphocytes are involved: CD4* and CD8" T cells,
CD8*CD28-, CD8*CCR7-CD45RA" cells, as well as CD8*/
CD56" Ta CD16*/CD56" ones [17-19]. Immune control over
HPV-induced CIN suppresses CD4*/CD25 (high) Tregs with
low CD45RA* expression and high expression of CD45RO",
GITR, CTLA-4, FoxP3 (forkhead box P3) that have low
proliferative activity and low IFN-y/IL-10 [20]. Immune con-
trol over HPV-induced CIN suppress CD25M Tregs with
low expression level of CD45RA* and high expression
level of CD45RO*, GITR, CTLA-4, FoxP3 (forkhead box
P3), which have low proliferative activity and low ratio IFN-y/
IL-10 [20].

We found out that the number of CD3*, CD4*, CD8*,
CD4*45RA*and CD16*/CD56" cells and immunoregulatory
index of CD4*/CD8" in patients with HPV CU, who had
anti-HSV-1 or anti-HSV-2 or anti-HSV-1 and anti-HSV-2 IgG
simultaneously were similar at control level. However, the
number of CD3*/HLA-DR* cells significantly increased, that
indicates the activation of T-lymphocytes and can testify
both the development of inflammatory response and the
formation of an immune response against viral antigens
and antigens of atypical cells which are detected in patients
with dysplastic CU processes. At the same time in patients
with HPVI CU, the tendency to the number of CD16*/CD56*/
CD8" cells increase was revealed, that can be a prognosti-
cally unfavorable symptom of the disease course. It must
be noted that, according to the literature data, the number
of CD16*/CD56%/CD8* cells increase in peripheral blood of
patients with HPVI I, especially if the number of CD28-CD8*
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cells increase occurs at the same time (some of them can
simultaneously have CD28-CD8* phenotype), is associated
with the persistence of HPV and cervical cancer progression
[19], as CD28CD8* cells have both cytotoxic and suppressor
functions simultaneously [11].

The displacement of the phenotypic composition of
peripheral blood lymphocytes in persons with HPVI CU was
more expressed primary in patients with anti-HSV-2 IgG
with low avidity first of all. We observed not only CD3*/HLA-
DR* cells number increase and the tendency to CD16%/
CD56%/CD8* cells number increase in these patients but
also significant CD3*/CD16*/CD56* cells number decrease
in patients’peripheral blood. It is known that CD3*/CD16*/
CD56 cells have unique spectrum of their activity: ability to
cause cytolysis of virus-infected cells and tumor by mecha-
nism independent from MHC, on the one hand, and cyto-
kine—producing activity, on the other hand [21]. Significant
increase of the expression of CD3*CD56* lymphocytes
occurs after patients’ vaccination with human papillomavirus
vaccine [22]. This fact also confirms an important role of
these cells in patient HPV protection. CD3*/CD16*/CD56*
cells number decrease is likely one of the reasons of IFy
production decrease in patients with HPVI CU with anti-
HSV-2 1gG of low avidity, that may cause cell immunity
suppression and cancer progression.

Thus, obtained results indicated that recent HPVI CU
patients’ infection with HSV-2 even without clinical signs of
active anogenital region infection, is associated with cell
immunity violation, that's why it may be one of the most
important risk factors of cells malignant transformation in-
duced by HPV. It confirms that HPV-infected patients with
low avidity anti-HSV-2 1gG have more severe cause of
disease; CIN I-Il and CIN-IIl, and cancer in situ were diag-
nosed in most cases than in other patients. But addition
studies are required to confirmit. It is possible to assert that
presence of low-avidity anti-HSV-2 IgG, increase of number
of CD16*/CD56*/CD8* cells and low number of CD3*/CD16"/
CD56*cells in peripheral blood are biological markers which
will define individual tactics of complex treatment of patients
with HPVI CU. It will include immunomodulator and antiviral
medicines.

The given study results may be used for determination
of character and intensity of immune system alteration in
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persons with papillomavirus infection and HPV-induced
pre-tumor CU diseases and for improvement of complex
individual patients’ treatment which may foresee the use of
both immunomodulatory and anti-herpetic drugs in case of
low-avidity anti-HSV-2 1gG.

Conclusion

1. In patients’ blood serum with HPVI CU without clini-
cal activity of herpetic infection anti-HSV-1 (52.5 % of
cases), anti HSV-2 (12.5 %), and at the same time anti-
HSV-1 and HSV-2 IgG (42.5 %) were detected ( revealed).
In 5.0 % of cases serum samples were seronegative. It was
found that anti-HSV-2 1gG in the blood serum of seropositive
patients had only medium and low degree of activity that
indicates the infection which a person had before as well
as primary infection, as a contact with this virus occurred
relatively recently and the antibodies active centers haven't
had high antigen affinity yet. High avidity anti-HSV-2 IgG in
patients’ serum with HPVI CU weren’t identified in any case.

The frequency of detection of HPV-induced dysplastic
CU processes of severe degree increased in patients with
HSV-21gG or with anti-HSV-2 and anti-HSV-1 simultaneously,
first of all, in patients with low-avidity anti-HSV-2 IgG.

In patients’ peripheral blood with HPMI CU where there
were detected specific anti-HSV-2 or anti-HSC-2 or anti-
HSV-1 and anti-HSV-2 1gG, simultaneously, the number of
CD3*, CD4*, CD8*, CD4* + 45RA*, and CD16*/CD56* cells,
as well as CD4*/CD8* + immunoregulatory index did not
change as compared with clinically healthy persons data
(control). There was manifested the tendency to the in-
crease of the number of CD16*/CD56*/CD8"* cells as well
as a significant increase of activated CD3*/HLA-DR* cells,
testifying (concerning) T-lymphocytes activation and may
reflect the development of inflammatory body response.

Anti-HSV-2 low avidity 1gG was identified in patients
with HPV CUM without clinical manifestation of herpetic
infection. They had a more significant displacement of cell
immunity confirmed by CD3*/HLA-DR"* cells number
increase as well as tendency to these cell number increase
on the background of CD3*/CD16*/CD56* cytotoxic T-
lymphocytes decrease. These facts point out disturbances
of patients’ cell immunity. Complex personalized treatment
of these patients must be reasonably carried out by means
of anti-herpetic drugs.
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(LLIM), y cuposamui kposi sikux susisnsiau 1gG aHmu-
mina 0o sipycis npocmozo 2eprecy (BrilN)-1 ma/abo
Brir-2.

Mamepianu i memoodu. O6cmexeHo 43 XiHKuU (ceped-
HIli BiK 26,5 poKiB) i3 iHOykoBaHUMU riarisiomasipycamu
/100uHU (Br1/1) 3axsoprosaHHsiMu LLIM, diaeHocmoBsaHu-
MU 3a O0MOMO20K MO/IEKY/ISIPHO-6i0/102i4HO20, KO/lb-
MMOCKOMIYHO20 Mma Yyumos102i4H020 MemMOOiB O0C/TIOKEH-
Hs1. CKpUHIH2 cuposamok Ha HasisHicms IgG aHmumirsn
00 BlIr-1 ma BlIlr-2, a makox BU3HAY€HHS1 IHOEKCY
asioHocmi IgG aHmumin do BII-2 nposodusiu 3a 0o-
MoOMO20K mBepooYazHoO20 iIMyHOEH3UMHO20 aHaJli3y.
deHomunosuli cknad aiMgpoyumis nepugepuyHor
Kposi BU3Ha4Ya/lu 3a 00MOMO20K Memody MPOMOYHOI
J/1a3epHoi yumocgh/ryopomempii 3 BUKOPUCMAHHSIM MOHO-
K/I0HasibHUX aHmumin (Beckman Coulter, CLUA) 0o



aHmueeHis CD3*, CD4*, CD8*, CD3*/HLA-DR*, CD3"/
CD16*/CD56*, CD4*45R*, CD16*/CD56*/CD8" ma
CD16*/CD56*. lMidpaxyHoK KaimuH ma aHasi3 pesysb-
mamig nposodusiu Ha yumocpaoopumempi FC-500
(Beckman Coulter, CLLA).

Pe3ynbmamu 0ocioeHb ma ix 062080pPeHHs. Y
cuposamyi Kposi xgopux Ha Bl LLIM, 8 sikux He 6y/10
K/IHIYHUX CUMITMOMIB 2epriemuy4Hoi iHghekyil, BUsis/ieHo
1gG aHmumina do BIlIr-1, Brir-2 abo 0o yux 080x 8i-
pycis y 90,0 % sunadkis. IgG 0o Bril-2 y cuposamuji
KpOBi XBOPUX Masiu jlulie cepedHto abo HU3bKY asio-
Hicmb. Yacmoma susig/ieHHs Bl1/1-iHOykosaHuUX yepsi-
Ka/lbHUX iHmpaenimeniasibHux Heonnasit (LIH) I-11 ma
Il cmyneHis i cancer in situ 3pocmasia y X8opux, 8 SIKUX
6ysu IgG aHmumisna 0o BI1IM-2 abo o0Ho4YacHo 0o BIl -
2 ma Blr-1, i, Hacamrnepeod y XB0pux i3 HU3bKOaBIOHU-
mu IgG 0o BIIr-2. Y nepugpepuyHili Kposi XB8opux He
3MiHroBan1ach Kisibkicms CD3*, CD4*, CD8*, CD4*45RA*
ma CD16*/CD56* ksimuH, a makox iHoekc CD4*/CD8*
MOPIBHSIHO 3 OKa3HUKamMu 0715 K/1iHIYHO 300pOBUX OCi6
(koHmMposib). O0HaK BCmaHoB/1IEHO MEeHOEeHUito 00 rid-
BUWEHHS Kislbkocmi CD16*/CD56*/CD8* knimuH, a
makoxx cymmese niosuleHHs Kiiskocmi CD3*/HLA-DR*
KimuH. Kizibkicms CD3*/CD16%/CD56* klimuH 3MeH-
wysasace y nepugepuyHili Kposi XBOPUX i3 HU3bKOAaBIo-
Humu IgG 0o BlI-2, modi sik y pewmu X8opux 36epi-
2aiacb Ha pisHi KOHMPO/IH.

BucHosku. Y xsopux Ha Bl LM, 8 sikux 3a siocym-
HOCMI K/IHIYHOT MaHichecmauyjii 2epriemuyHoi iHhekyji
ideHmuabikysasiu HU3bKoasioHi IgG aHmumisa 0o Bl -
2, 3pocmavia Yacmoma susis/ieHHs LIIH msikyo20 cmy-
rneHsi ma siobysascsi cymmesiwuli 3cy8 NoKa3HUKIB
KIIMUHHOI 71aHKu iMyHimemy, niomsepoXeHul niosu-
WeHHsM Kisiskocmi CD3*/HLA-DR* k/limuH, meHOeHyiero
00 3pocmaHHs Kifibkocmi CD16*/56*CD8* knimuH Ha
my/1i BMEHWEHHS BMiCMy Yumomokcu4yHux CD3'/CD16%/
CD56* T-nimcpoyumis. IMOBIPHO, KOMI1/IEKCHE MEPCOHI-
bikosaHe /liKyBaHHS Yux XBopuUX 00Yi/IbHO nposooumu
3 BUKOpPUCMAaHHSAM npomuaepriemuyHux rnpenapamis.
Knrouosi cnosa: nanisomasipycu, sipycu 2eprecy,
wulika Mamku, simegboyumu, MPUPOOHI Kintepu, nepudge-
pUYHa KpOoB.

BigomocTi npo aBTOpiB:

NazapeHko MMogmuna MukonaiBHa — . 6. H., NPOBiAHWIA
HayKoBUIA CNiBPOBITHWK IHCTUTYTY Mikpobionorii i Bipyconorii
im. [.K. 3a6onotHoro HAHY; e-mail: lazarenkoLM@gmail.com

HikiTiHa OneHa €BreHiBHa — acnipaHT, Ogecbkuii Haujio-
HasTbHUI MeguyHniA yHiBepeuteT MO3 YkpaiHu.

laHoBa Jlapyica OnekcaHgpiBHa — K. 6. H., CTapLUWiA HayKO-
BUIA CNIBPOGITHUK IHCTUTYTY Mikpo6ionorii i Bipyconorii

OPUTHANBHI AOCIAXXEHHA

iM. [.K. 3ab6onotHoro HAHY; HaykoBuii cniBpobiTHUK MPAT
«HBK» Oianpot-Megny».

KoBToHIOK ManinHa BonogymupisHa; HaykoBUiA cniBpoGIT-
HUK MPAT «HBK» fianpod-Men»; e-mail: n.spivak@ukr.net

HikiTiH €BreH BacnnboBud — 4. 6. H., npodecop; Ofecbkuii
HauioHa/IbHWI MegnyHniA yHiBepcuteT MO3 YkpaiHu.

CniBak Mukona fAkoBu4y — un.-kop. HAHY; a. 6. H., 3aB.
BigAi10M Npobnem iHTepepoHy Ta iMyHOMOAYNATOPIB IHCTU-
TYTy Mikpo6ionorii i Bipyconorii im. 4.K. 3a6onotHoro HAHY;
avpekTop MNPAT «HBK» fianpod-Men»; e-mail: n.spivak@ukr.
net

KnumHiok Ceprili IBaHOBUY — A. MeA,. H., npodhecop, 3a.ig-
yBay kadpeapu Mikpobiosorii, Bipyconorii Ta imyHonorii BH3
«TOMY im. |.A. Top6aveBcbkoro MO3 YkpaiHu»; klymnyuk@
yahoo.com

PomaHtok Nligis borgaHiBHa — K. Mef,. H., AOLEHT kadheapu
Mikpo6ionorii, Bipycosorii Ta imyHonorii ABH3 «TAMY im.
I.4. FTopbaveBcbkoro MO3 YkpaiHu»; romanyuk@tdmu.edu.ua

Information about authors:

Lazarenko L. — senior researcher; DSc in Biology;
D. Zabolotnyi Institute of Microbiology and Virology, National
Academy of Sciences of Ukraine; leading researcher; e-mail:
lazarenkoLM@gmail.com

Nikitina O. — graduate student, Odesa National Medical
University, Ministry of Health of Ukraine.

Hanova L. — PhD in Biology; D. Zabolotnyi Institute of
Microbiology and Virology, National Academy of Sciences of
Ukraine, researcher; PJSC «SPC Diaproph-Med», researcher.

Kovtonyuk H. — researcher; PISC «SPC Diaproph-Med»,
e-mail: n.spivak@ukr.net

Nikitin Ye. — Professor; MD, Odesa National Medical
University, Ministry of Health of Ukraine.

Spivak M. — Professor; DSc in Biology; corresponding
member of the National Academy of Sciences of Ukraine;
D. Zabolotnyi Institute of Microbiology and Virology, National
Academy of Sciences of Ukraine, the head of the Department
of Problems of Interferon and Immunomodulators; PJSC «SPC
Diaproph-Med», director; e-mail: n.spivak@ukr.net

Klymniuk S. — MD, Professor, the head of the Department
of Microbiology, Virology and Immunology of I. Horbachevsky
Ternopil State Medical University; klymnyuk@yahoo.com

Romaniuk L. — PhD, Associated Professor of the
Department of Microbiology, Virology and Immunology of
I. Horbachevsky Ternopil State Medical University; romanyuk@
tdmu.edu.ua

KoHniKT iHTepeciB: Hemae.
Authors have no conflict of interest to declare.

OtpumaHo 21.02.2018 p.

2(92)2018 IHGEKLIIITHI XBOPOBU

51



