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Abstract

The human papillomavirus (HPV) causes one of the most common sexually
transmitted viral infections. HPV is the cause of changes in the multilayer, flat and
metaplastic epithelium, which further leads to cervical intraepithelial neoplasia, with
possible carcinogenesis of the cervix. The state of local and general immunity is a
crucial factor in the implementation of viral infections, including PVI. The immune
response aimed at preventing manifest and inapparative HPV infection. Cellular
immunity provides a blocking effect on the persistence of the virus and, in some
cases, promotes spontaneous regression of lesions. The involvement of cellular
immunity in this pathological process proved by the detection of a large number of
CD4+ and CD8+ lymphocytes in the infiltrate of regressing condillomatous lesions.
In general, with HPV infection, there is a decrease in cellular immunity. One of the
main roles in the regulation of the immune response in papillomavirus infection
(PVI) assigned to soluble factors of intermolecular interaction, including
transforming growth factors.

The aim of the study was to assess the levels of TFR B1, TFR B2, TFR a in
women with papillomavirus infection (PVI) and reproductive disorders. The
material was the blood serum of 75 female patients, aged 25 to 44 years. The patients
were divided into 3 main groups: I- STIs with PVI, 1I- STIs without PVI, and IlI-
control group. The 1st and 2nd main groups were divided into subgroups depending
on reproductive disorders: 1 subgroup — without fertility disorders and 2 subgroup —
with infertility. Biological material was collected after the women were examined
and diagnosed. The prevailing hyperproduction of transforming growth factors 3 1
and 2 in women with papillomavirus infection indicates immunosuppression in this
category of patients. This can lead to impaired reproductive function due to
physiological immunosuppression, upon the onset of pregnancy, and due to the
persistence of the viral process, inducing disturbances in both local and systemic
immune responses, which jeopardizes the normal functioning of the endometrial
tissue and the tight attachment of the fetal egg to the villi of the endometrium and
prolongation of pregnancy.

Keywords: immunity, human papillomavirus, reproductive disorders,
transforming growth factors, fertility problems.
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Pesrome

Bupyc mnanummiomsl 4yenoBeka (BIIY), BeI3bIBaeT OAHY H3 CaMbIX
pacnpoCTpaHEHHBIX BUPYCHBIX MH(EKITUH, MepelaBaeMbIX MOJOBRIM myTeM. BITY
ABJISIETCA IPUYMHON M3MEHEHHSI MHOTOCIIOWHOT 0, TIJIOCKOTO M METAIUIACTUYECKOTO
DIUTEINNA, YTO B JAJbHEHIIEM, IPUBOJNUT K LEPBUKAIBHON MHTPAdIUTEINAIBHON
HEOIUJIa31H, C BO3MOKHBIM KaHIIEPOTE€HE30M IIEUKN MaTKU. COCTOSIHHE MECTHOTO U
OOIIIEro UMMYHUTETA SIBJSIETCS PEIIaloUM (PaKTOpOM B pean3alliid BUPYCHBIX
uHpekumii, B Tom yucie u [IBY. UMMmyHHBII OTBET HallpaBIieH Ha MPeI0TBpaIleHre
ManudectHod u uHanmapanTHod BIIY wndexkumun. KiaeTouHwlii HMMyHUTET
oOecrieuynBaeT OJIOKUpYIOLIEE JEUCTBHE HAa MEPCUCTEHIMIO BUpyca WU, B psje
CJIy4aeB, CIOCOOCTBYET CIOHTAHHOMY PErpeccy Mopa)KeHUi. YdacTue KIeTOYHOro
MMMYHUTETA B JA@HHOM MaTOJOTMYECKOM IPOLECCE JOKAa3bIBAE€T OOHApYKEHUE
oonpmioro kommyectBa CD4 + m CD8 + numdouutoB B uHUIBTpaTe
PErpeECCUPYIOIIMX KOHAMJUIOMATO3HBIX MoOpaxeHnil. B ocHoBHOM, mpum BIIY-
WH(DEKIUU, OTMEYAETC CHUKEHUE KIIETOYHOrO0 UMMYyHUTeTa. OHY U3 OCHOBHBIX
poJiell B PEryJisilIMM MMMYHHOIO OTBETAa, MPH MNaNWLJIOMaBUPYCHOM HH(EKUUU
(ITIBN) otBOaMTCSA paCTBOPUMBIM (paKTOpaM MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS,
B TOM YHCJIE€ TPAHCPOPMHUPYIOIIUM (PaKTOpaM pocTa.

Llenwto uccnenoBanus sBuiach oenka ypopaeit TOP B1, TOP 2, TOP a y
XKEHIIMH ¢ mnamwuioMasupycHo uHdekumen (IIBU) u  penpoayKTHBHBIMU
HapylIeHUsAMHA. MarepuaaoM IOCIyXWia CBIBOPOTKAa KpPOBU 75 MAIMEHTOB
YKEHCKOTr0 110J1a, B Bo3pacte oT 25 10 44 net. [lanuenTky pas3aesieHbl Ha 3 OCHOBHBIE
rpynnst: [- UIIIIT ¢ TIBU, 11- UIIIIIT 6e3 IIBU u III- konTponsHas rpymnmna. 1 u 2
OCHOBHBIE Tpynmbl ObUIM pa3lieleHbl Ha MOArPYNNbl B 3aBUCHUMOCTH OT
pPENpPOaYKTUBHBIX HapyleHui: 1 moarpynna — 0e3 HapyleHus pepTHUIbHOCTH U 2
noarpynmna — ¢ OecruogueM. buonornueckuit matepuan 3abupaincs mocie
oOciefoBaHMsl  KEHIIMH W TIOCTAaHOBKM  aAuarHosa. [IpeBamupyromias
TUNEepIpoayKIMs TpaHchopMupyromux (akTtopoB pocta B 1 M 2 y KEHIIUH C
ManuiIoMaBUPyCHOM UH(EKIMEN, CBUIETEILCTBYET 00 MMMYHOCYTIPECCUU Y ITOU
KAaTerOpUH MALMEHTOK. JTO MOKET NPUBOJAUTH K HAPYLIEHUIO PENpPOIyKTHBHOU
GyHKIMM 3a cueT (PU3MOJOTUYECKOW HMMYHOCYNPECCHH, NpPU HACTYIUIEHUU
OepeMEeHHOCTH, TaK M 3a CUeT MEPCUCTEHLMU BUPYCHOIO Mpolecca MHAYLUPYs
HapyIlIeHUs KaK MECTHOI'0, TaK U CUCTEMHOT'O UMMYHHOI'O OTBETA, YTO CTABUT I1OJ1
yrpo3y HOpMasibHOE (DPYHKIMOHUPOBAHUE SHAOMETPUAIBHOM TKAHU U IUIOTHOTO
IIPUKPEIUICHUsT IUIOJHOTO SMIAa K BOPCHHAM DHIOMETPUS U IIPOJIOHTALUU
OepeMEHHOCTH.

KiawoueBble c¢j0oBa: WMMYHHUTET, BHPYC TaNWUIOMBI  YEJIOBEKa,
penpoyKTUBHBIC HapyIICHHsI, TpaHCcHopMUupyroIue GakTopsl pocTa, IPOOIEMBI C
(bepTUIBLHOCTHIO.
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1 Introduction

The human papillomavirus (HPV) today is currently one of the most common
viral sexually transmitted infections. The persistence of HPV contributes to a
prolonged, sluggish inflammatory process in the pelvic organs with the further
development of reproductive and perinatal disorders: infertility, miscarriage,
fetoplacental insufficiency, preeclampsia and many others [4]. HPV is a cause of
changes in the multilayer, flat and metaplastic epithelium, which further leads to
cervical intraepithelial neoplasia, with possible carcinogenesis of the cervix [11].

The condition of local and general immunity is a crucial factor determining a
severity and a duration of inflammatory diseases, especially a progression of "slow"
viral infections, including PVI [1]. The immune response aims to prevent a manifest
and an inapparent HPV infection. A cellular immunity provides a blocking effect on
the virus persistence and, in some cases, facilitates a spontaneous regression of
lesions. An involvement of the cellular immunity in this pathological process proves
a detection of a large number of CD4+ and CD8+ lymphocytes in an infiltrate of
regressing condillomatous lesions. Basically, a decrease in cellular immunity in
patients with HPV infections reveals [1, 9]. An important role in a regulation of an
immune response in papillomovirus infection (PVI) occupies soluble factors of
intermolecular interactions, one of them is transforming growth factors (TGFs). An
increased level of TGF P in a blood serum indicates spreading of the viral process
[3.11]. TGF also plays a role in early-stage carcinogenesis by acting as a tumor
suppressor. The role of increasing TGF B1 in a formation of condyloma acuminata
of the anogenital region was proved [3]. Also in the study of R.A. Sadretdinov et al.
(2016), was shown that TGFB1 affects processes of fibrosis, as well as the processes
of an extra formation and a degradation of type 1 collagen, a development of sterility
in men with chronic prostatitis [6], which can also have an effect on the damaged,
inflammatory endometrium in women, which further can lead to non-attachment of
the fetal egg to villi of an endometrium [5].

HPV during pregnancy induces spontaneous termination of pregnancy in the
1st and 2nd trimesters, reduces a possibility of successful in vitro fertilization by 2
times. Even if pregnancy is prolonged, a number of obstetric and perinatal problems
occurs [7]. Pregnancy itself refers to a physiological immunodeficiency, a course of
pregnancy is accompanied by significant changes in a mother's immunity. It has been
established that complex cytokine activity happens in an uteroplacental tissues and
leukocytes and other cells are capable to produce a lot of cytokines. A presence of
cytokines plays an important role both in modulating an immune response to
infections and in establishing and maintaining a pregnancy. An immunity of
pregnant women is works more in humoral way than cellular: Th2 cytokines
suppress Thl response to improve a fetal’s survival, but reduce a reaction to
pathogens of viral infections [2]. During a pregnancy, an activation of an infectious
process leads to an induction of a cellular immune response in case of papillomavirus
infection, this can be expressed both in an activation of the lymphoproliferative
response of peripheral blood mononuclear cells and in an involvement of
inflammatory infiltrate cells into the infection region [8].
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However, there is no an unified opinion on the changes in TGF in women
with HPV and reproductive disorders.

The purpose of the study: To assess the levels of TGF B1, TGF B2, TGF a a
in women with human papillomavirus and fertility problems.

2 Materials and methods

An identification of the level of TGF B 1, TGF 8 2 and TGF a in blood serum
by enzyme immunoassay (R & D Systems, USA) in 75 patients aged 25 to 44 years.
The patients were divided into 3 main groups: I- STI with PVI, I1I- STI without PVI
and I11 - control group. The 1st and 2nd main groups were subdivided into subgroups
depending on reproductive disorders: 1 subgroup — without fertility disorders and 2
subgroup — with infertility. The biological material was collected after an
examination and the diagnosis of the women. Statistical analysis was carried out
using nonparametric methods. The results were expressed in ng/ml.

3 Results and discussions

A hyperexpression of transforming growth factors in comparison with the
control group was established. TGF B1 was elevated in both main groups, but the
increase in the group with PVI was the highest in comparison with the control group
(p<0.001), and with the group without PVI (p<0.01) ((Group I (33.03 (30.5; 33.8)
ng/ml; group Il — 23.8 (22.5; 27.6) ng/ml and control group 10.5 (6.7; 14.7) ng/ml).
TGF B2 it was also increased in both main groups, but in the group with PVI, its
level was also the highest, both in comparison with the control group (p<0.01) and
in the group without PVI1 (p<0.01) (group I - (92.18 (82.7; 150.6) ng/ml; group II -
84.3 (77.6; 120.2) ng/ml and the control group 68.3 (59.7; 74.6) ng/ml. On the
contrary, TGF o was more increased in the group without PVI in comparison with
the group with PVI (p<0.01) and the control group (p<0.001) (group I - 34.1 (7.8;
58.6) ng/ml; group Il - 69.7 (0.93;90.03) ng/ml and control group - 12.5 (8.7; 14.06)
ng/ml.

Statistical significance of differences between the groups with the control
group: p<0,05-*; p<0,01-**; p<0,001-***; statistical significance of differences
between the groups: p<0,05-#; p<0,01-&

Extreme values of the TGF 1 Q25; Q75 (min-max) in patients with STIs +
PVI: (the group 1): without fertility problems 24,13** (22,9; 26,7); infertility
34,21***(27,85; 39,1) &. STIs without PVI (the group 2): without fertility problems
23,75** (23,09; 25,5); infertility 24,06** (22,77; 29,4). Control group (the group 3):
10,5 (6,7; 14,7) (diagram 1).

Extreme values of the TGF 2 Q25; Q75 (min-max) in patients with STIs +
PVI: (the group 1): without fertility problems 100,04 (95,19; 105,8); infertility
127,5***(81,3; 160,2) &. STIs without PV1 (the group 2): without fertility problems
108,1* (90,95; 128,48) #; infertility 98,14** (88; 99,8). Control group (the group 3):
68,3 (59,7; 74,6) (diagram 2).

Extreme values of the TGF a Q25; Q75 (min-max) in patients with STIs +
PVI: (the group 1): without fertility problems 7,38 (3,2; 12,49); infertility
35,75**(2,4; 74,9). STIs without PV (the group 2): without fertility problems 2,96*
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(0,93; 17,4) &; infertility 88,4*** (31,4; 90,03) &. Control group (the group 3): 12,5
(8,7; 14,06) (diagram 3).

Increased production of TGF B1 in both subgroups (p<0.01) may indicate
fibrotic changes at the background of a marked inflammatory process. However, the
increase TGF 1 in the group with infertility and PV there were a little bit higher in
comparison with the group without PVI, which may indicate more expressed
immunosuppression.

TGF B1 was increased in all subgroups compared with the control group by
2 times (p<0.05). Intergroup differences had a significant difference, so the level of
TGF B1 in group I was increased by 1.5 times and in the subgroup with infertility
compared with the group without fertility disorders (p<0.05). In the group without
PVI, there was no significant difference between the subgroups depending on
reproductive disorders. Also, there was no a significant difference between the
subgroups without fertility disorders in both the group | and the group I1. However,
in subgroups with infertility changes were reliable. An indicators’ increasing in the
subgroup with infertility and PVI1 (p<0.01) compared with infertility without PVI
was established.

An increase in TGF B2 was found in the group I and the group II in
comparison with the control group (p<0.01). In the PVI group TGF 2 was increased
in the subgroup with infertility (p<0.05) compared with the subgroup without
fertility disorders by 1.5 times and was higher compared with the control group by
2 times (p<0.01). In the group without PVI, TGF B2 was increased in the subgroup
without fertility problems (p<0.05) compared with the subgroup with infertility.

In the group I, TGF was the highest in the subgroup with infertility (p<0.05)
than without fertility disorders. In the group Il, the indicator was also significantly
increased in the group with infertility (p<0.01) in comparison with the group without
fertility problems. It was registered that the TGF a level in the subgroup with
infertility was higher in the group without PVI (p<0.01).

4 Conclusions

This study may indicate that the virus, being present in large numbers, can
serve as the main mechanism for evading transformed cells from the immune
system. The prevailing hyperproduction of transforming growth factors in women
with papillomavirus infection indicates an immunosuppressive effect on the
woman's body in response to the inflammatory process. This can lead to a violation
of reproductive function due to physiological immunosuppression during the
pregnancy and due to a persistence of the viral process, inducing violations of both
a local and systemic immune response, which jeopardizes the normal functioning of
endometrial tissue and a tight attachment of a fetal egg to villi of an endometrium
and a prolongation of pregnancy.
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Pucynok 1. Yposens TGF a B 3aBucuMocTH OT GhepTUabHONU QYyHKIUH.

Figure 1. Level of TGF B1 depending on fertility function.
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Pucynok 2. Yposens TGF B1 B 3aBucumMoctu OT pepTHIBHON (PYHKIIHMH.
Figure 2. Level of TGF 2 depending on fertility function.
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Pucynok 3. Yposens TGF 2 B 3aBucuMocTé OT (pepTHIBHON (YHKIIHH.
Figure 3. Level of TGF a depending on fertility function.
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