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Summary

Objectives. To study the nature of changes in some indices of systemic immunity and cytokine profile in pregnant
with recurrent form of HSV-1,2 in the 2nd and 3rd trimesters of pregnancy.

Materials and methods. The study involved examination of 50 pregnant with urogenital recurrent herpes virus
infection with ultrasonographic signs of intrauterine infection of the fetus at gestational term of 28-41 weeks. Group
I included 28 pregnant with active stage of infection, Group 2 comprised 22 pregnant with latent course of the
disease. Control group consisted of 50 healthy pregnant at the same gestational term without bacterial or viral
infection. The study involved the assessment of population and subpopulation content of the circulating pool of
lymphocytes in serum by flow cytometry, determination of systemic profile of IL-1, IL-6, IL-10, TNF-a in serum and
local level of TNF-a in vaginal secretion by ELISA. The comparison with the control group was carried out using the
nonparametric Mann-Whitney test.

Results. In the 2nd and 3rd trimesters of gestation the pregnant with recurrent genital herpes, regardless of its
form, were found to have a deficiency of circulating pool of lymphocytes with phenotype CD4 +, CD8 +, an increase
in NK cells and markers of early (CD25 +) and late (HLA-DR) activation. The study showed an increase in the
level of proinflammatory cytokines IL-1f, TNF-a, IL-6 and a decrease in the anti-inflammatory mediator IL-10 at a
statistically significant level compared with the indices for physiological pregnancy. The increase in the circulating
pool of pro-inflammatory cytokines was accompanied by an increase in the local production of TNF-a in vaginal
secretion.

Conclusions.

1. In the 2nd and 3rd trimesters of gestation the patients with recurrent genital herpes, regardless of the stage of
the infection, secondary to a decrease in the circulating pool of CD3+, CD4+, CDS8+ lymphocytes, were shown to
have an increase in the killer activity of lymphoid cells with a simultaneous increase in the number of lymphocytes
bearing markers of cellular cytotoxicity activation (CD25+, HLA-DR), which indicated a priority in the expression
of cytotoxic reactions.

2. Recurrence of genital herpes virus infection in the 2nd and 3rd trimesters of gestation was associated with a shift
in Th-1/Th-2 ratio towards Th-1predominance, which was expressed by an increase in the systemic level of IL-1f,
TNF-o with a decrease in IL-10 peripheral circulation.

3. Recurrent genital herpes in the 2nd and 3rd trimesters of gestation was accompanied by an almost 3-fold increase
in the local level of TNF-a, compared with physiological pregnancy, more severe in the active form compared with

the latent one.
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Introduction

Viral infections of the reproductive system are
among the most widespread disecases among women
of childbearing age and are considered to be one of
the challenges in modern obstetrics and perinatology,
determining unfavorable course and outcome of
pregnancy, fetal and neonatal pathology, high
maternal and perinatal morbidity and mortality [1, 2].
Genital herpes, which belongs to sexually transmitted
infections, is one of such diseases. The causative
agent of genital herpes is herpes simplex virus (HSV).
In pregnant women, HSV-1,2 is detected in 17-50% of
cases and is registered 2 times more often than in non-
pregnant women of reproductive age [3-5].

Inthe etiologic structure of infectious abnormalities
perinatal loss due to HSV-1,2 comprises 38.7% and its
teratogenic activity among all the viruses is exceeded
only by rubella virus [6-8].

Primary HSV infection during pregnancy
and intrauterine infection are known to present
a particular danger due to the development of
congenital herpes virus infection with a high risk
of internal organ impairment in fetus and newborn
caused by the lack of sufficient level of antibodies
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in mother [5]. However, recurrent herpes virus infection
with asymptomatic course and long latent period, which
can be activated with a decrease in the effectiveness of
immune protection secondary to gestational transient
immunosuppression, leading to intrauterine infection of
the fetus and its development, presents a similar challenge
[9]. According to some authors [10], the risk of intrauterine
infection in chronic recurrent infections varies from 0.05 to
24.5%, with placental insufficiency and fetal loss occurring
at about the same frequency as in acute forms.

An increase in recurrence of genital herpes and
an increase in the incidence of asymptomatic cases
are observed at late gestational terms. By the time
of delivery, 2.0-5.0% of seropositive mothers are
diagnosed with recurrence of genital herpes. The
risk of mother-to-child transmission is highest with
direct contact with the infected genital secret of the
mother during childbirth and comprises 90%. In such
a transmission the incidence of neonatal infection is
40-50%, mortality rate is 40% [11]. Thus, pregnant
women with IgG to HSV-1,2 are at risk of developing
intrauterine infections of the fetus and newborn.

Herpes infection, like any opportunistic infection,
is associated with the state of the immune system,



PESYNLTATU OVCEPTALIMHUX TA HAYKOBO-AOCINIAHMX POBIT / RESULTS THESIS AND SCIENTIFIC - RESEARCH

therefore, activation of latent HSV-1,2 infection
during pregnancy increases the potential risk of
transmission to fetus, and entirely depends on the
state of the mother's immune system. That is why it is
essential to employ not only the methods of specific
indication of HSV infection, but also the system of
immunological observation of pregnant infected with
herpes simplex virus [12-15].

Despite a certain progress in scientific and clinical
understanding of the role of herpes infection in the
development of complications of pregnancy at various
stages of gestation, there are few studies concerning
changes in the immune system at the level of cytokine
regulation of the immune response during the
reactivation of genital herpes. The formation of chronic
forms of infection may probably occur due to a reduced
sensitivity of herpes viruses and macroorganism cells
to the action of the immune response mediators or
inadequate production of the latter.

At present, obstetricians and gynecologists
pay much attention to the study of local immune
subsystems, in particular, local immune disorders
of cervico-vaginal area [16]. The development of
perinatal complications secondary to genital herpes
is primarily determined by the condition of local
protection of the reproductive tract. In HSV-1,2
infection it is impossible to predict the severity of
immune response reactions, since key changes occur
locally and at different times [3,5]. In scientific
literature TNF-o occupies an undisputed leading
place regarding the assessment of the effects and
mechanisms of impact on the severity and directivity
of immune responses in the development of local
and systemic manifestations of the inflammatory
response both independently and in synergy with
IL-1 and IL-6 [18].

Therefore, the study of immunological features of
chronic genital herpes infection activation in pregnant
and the type of immune response is still of scientific
interest, since it helps to extend the understanding of
immunological features of recurrence of the disease
against the background of gestation, allowing to
optimize the guidelines for immuno-oriented therapy
and prevention of intrauterine infection of the fetus
and newborn.

The purpose of this study is to assess the state
of immunity, systemic cytokine profile and local
production of TNF-o in pregnant with a recurrent
form of HSV-1,2 and intrauterine infection of the
fetus in the 2nd and 3rd trimesters of gestation.

Materials and methods of the study. The
study involved a prospective examination of 50
seropositive pregnant with recurrent genital herpes
virus infection (RGHVI) caused by HSV-1,2 and with
class G antibodies. All the patients were diagnosed
with intrauterine infection of the fetus according to
ultrasonographic findings.

The inclusion criteria were as follows: gestational
age from 28 to 41 weeks, singlet progressive
pregnancy, occurring in the natural cycle; presence
of IgG antibodies to HSV-1,2 with an avidity index >
60%, informed consent of a woman to use biological
material for scientific purposes. Exclusion criteria
were: multiple pregnancy, pregnancy with rhesus
sensitization, severe somatic pathology and chronic
diseases in decompensation stage (diseases of liver,

kidney, cardiovascular system with impairment of
their function), previous ovulation stimulation, in
vitro fertilization, chromosomal abnormalities and
congenital malformations of the fetus.

The diagnosis was made basing on presentation,
taking into account the prodromal pain symptoms
and typical small vesicular eruptions in the
pregnant. Genital HSV-1,2 diagnosis was verified
by comprehensive clinical laboratory examination,
including history taking, patients’ complaints,
qualitative detection of HSV-1,2 DNA in biological
samples by PCR.

IgG antibodies to HSV-1,2 were detected by
using Vector-VPG test system IgG-stripe produced
by CJSC Vector-Best, Russia and avidity index was
determined by using VektoVPG-1,2-1gG-avidity test
system, manufactured by CJSC Vector-Best, Russia
in serum (plasma) of human blood on Stat Fax 303+
immunoassay analyzer.

Group 1 consisted of 28 pregnant with typical
clinical manifestations of genital herpes before
(based on history taking) and during pregnancy, the
presence or absence of VPG-1,2 DNA in the cervical
canal, with mandatory presence of IgG antibodies
to HSV-1,2 and avidity index > 60% — RGHVI in
activation phase.

Group 2 included 22 pregnant who had a history
of typical clinical manifestations of genital herpes
that were absent at the time of examination, the
presence or absence of HSV-1,2 DNA in the cervical
canal with IgG antibodies to HSV-1,2 and avidity
index > 60% — RGHVI in latent stage. Groups 1 and
2 were the main ones in this study.

The control group consisted of 50 healthy
pregnant, who had no bacterial and viral infections
(absence of antibodies, negative PCR and negative
bacteriological method of HSV identification) during
serological and microbiological studies.

A clinical laboratory examination, evaluation of
immunographic findings, as well as determination of the
production of IL-1f, IL-6, IL-10 and TNF-a by whole-
blood leukocytes ex vivo were carried out for pregnant
of all observation groups. Vaginal secretion was the
material for the assessment of local TNF-a production.

Blood samplingto study the phenotypic characteristics
of immunographic findings was made from a cubital
vein to a Vacuutainer tube (GreinerBioOne, Austria).
Determination of population and subpopulation
composition of lymphocytes and activation markers
(CD25+, HLA-DR) was performed on FACSCalibur
(USA) flow cytometer (CellQuest Pro software) using
standard protocols. The content of IL-1f, IL-6, IL-10
and TNF-a was determined in blood serum by enzyme
immunoassay using reagent kits manufactured by CJSC
Vector-Best according to the attached instructions, the
concentration was expressed in pg/ml.

Statistical processing was performed using
STATISTICA software (version 6.0). Anonparametric
method of statistics, the Mann-Whitney test (for
unbound sampling) was used taking into account
normal distribution test. Differences were considered
statistically significant in p <0.05. Numerical values
in the tables are presented as median (Me) and
interquartile range (LQ 25%; UQ 75%).

The conducted studies were carried out in
accordance with the Helsinki Declaration of the
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World Medical Association "Ethical principles of
medical research involving people as subjects of
research" and were approved by the Committee on
Biomedical Ethics at KhNMU in accordance with
the principles of the Convention on Biomedicine and
Human Rights.

Results and their discussion

Assessment of the main subpopulations of
lymphocytes showed a significant decrease in the
relative content of circulating pool of total thymus-
dependent lymphocytes (CD3+) and helper/inducers
(CD4+) and a decrease in suppressor/cytotoxic
(CD8+) in peripheral blood of seropositive pregnant
with recurrent genital infection (Table 1) more severe
in its activation. The decrease in T-lymphocyte helper
cells with CD3+CD4 phenotype and T-cytotoxic
lymphocytes with CD3+ CD8+ phenotype is a direct
confirmation of the recurrence of chronic HSV-1,2
infection [19, 20].

Conspicuous is the fact of a significant increase

in the content of natural killer (NK) in both groups
of seropositive to HSV-1,2 pregnant, regardless of
the stage of the infectious process. An increase in
the number of NK-lymphocytes with CD3-CD16+
CD56+ phenotype is the evidence of the activation
of cytotoxic reactions due to their ability to lyse
target cells infected with intracellular antigens, in
particular, viruses.

A statistically significant increase in lymphocytes
with CD3+CD25+ phenotype, which are markers of
early activation of T-lymphocytes, in both groups
of seropositive pregnant, indicates an early stage of
inflammatory process development. As for the marker
of late activation of T-lymphocytes CD3+HLA-DR +,
which is an indicator of the severity and strength of
the immune response, there was an increase in its
number in both groups of pregnant compared with the
control, more severe in the active stage of recurrent
genital herpes. An increase in the expression of
this marker on T-lymphocytes always indicates the
presence of chronic inflammation.

Table 1

Phenotypic characteristics of peripheral blood lymphocytes,
systemic level of cytokines and local production of TNF-a in RGHVI
(Me; LQ- UQ)

Indices under investigation

Control group
(n=50)

Group 1
(n=28)

Group 2
(n =22)

CD3+, %

75.5(70.5-78.4)

56.6 (37.2-65.6)"

63.5 (41.0-74.8)*

CD3+CD4+,%

47.2(39.4 -53.8)

30.2(26.9-40.7)"

33.0(27.6-48.9)"

CD3+CD8+, %

24.3(23.5-32.5)

23.0 (19.6-28.0)

20.9 (16.8-30.4)

CD3-CD16+CD56+

(NK), %

10.3(8.5-14.6)

14.5(7.3-21.8)*

15.7 (7.9-23.6)*

CD3+D16+CD56+% (NKT),% 5.5 (4.5- 6.3) 11.0( 5.6-16.5) 9.8(4.9-14.7)
CD19+, % 10.5(8.5-13.5) 11.9 (6.0-16.8) 10.8 (7.4-15.2)
CD3+CD25+, % 9.2 (7.8-10.5) 13.2(8.6-19.0)* 11.4 (9.7-15.8)*

CD3+HLA-DR+, %

11.7 (8.7- 14.7)

16.6 (12.5-20.1)"

13.0 (10.4-15.7)

IL-1B, pg/ml

34.6 (28.1-40.18)

65.0 (60.1-70.2)"

60.3(55.7-65.3)"

IL-6, pg/ml

5.2 (0.9-8.2)

22.4(7.5-33.6)"

19.9(9.95-29.9)*

IL-10, pg/ml

15.5 (12.5-20.1)

8.7 (4.4-13.1)*

10.7 (5.4-14.05)"

TNF-a , pg/ml

34.6(28.1-42.4)

67.6(33.8-91.4)"

56.1(28.1-84.2)"

5.6(2.8-8.4)

16.7 (10.4-25.1)"

13.1(8.1-18.15)*

Local TNF-a, pg/ml

Note: * - indices had a statistically significant difference from the control group, p<0.05 (Mann-

Whitney test).

Determination of the content of proinflammatory
cytokines IL-1f, IL-6, TNF-a and anti-inflammatory
mediator IL-10 in serum of seropositive pregnant with
recurrent HSV-1,2 infection showed a significant
increase in the content of pro-inflammatory cytokines
in both groups as compared with the control.

Thus, levels of IL-1f and TNF-o increased
2-fold in both observation groups as compared with
physiological pregnancy, and IL-6 increased 4-fold
(p <0.05). At the same time, the amount of IL-
10 was reduced 1.8-fold in the group with clinical
manifestations of recurrence and 1.5-fold in the
group with latent course.

TNF-a is known to be one of the main cytokines
capable of directly damaging the target cells and lysing
cells infected with the virus. In exacerbation of herpes
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infection during gestation, the activation of the synthesis
of this cytokine, exceeding that of a physiological
pregnancy, may indicate not only the activity, but also
the severity of the infectious process [21].

A high level of pro-inflammatory cytokines IL-
1B and TNF-a production indicates the activation of
the macrophage link of the immune system with a
release of immunoregulatory factors involved in the
pathogenesis of inflammatory responses development
(IL-1B, IL-6, TNF-a). This determines the direction
of the immune response on Th-1 pathway, instead of
Th-2 pathway required during pregnancy [22].

The increase in IL-6 levels in the 2nd and 3rd
trimesters of gestation, on the one hand, serves as a
marker for latent intrauterine infection [23], and on
the other hand, activating the function of neutrophils,
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antibody formation and production of acute phase
proteins, performs antiviral function in exacerbation
of infection [24].

Assessment of TNF-o content in the vaginal
secretion of pregnant with RGHVI showed a
significant increase in its level in both groups
of subjects, more severe when the infection was
activated compared to the physiological course of
pregnancy, namely 16.7 (10.4-25.1) pg/ml, 13.1
(8.1-18.15) pg/ml against 5.6 (2.8-8.4) pg/ml,
respectively (p <0.05).

In normal pregnancy the cytokine balance shifts
towards immunosuppressive cytokines (IL-4, IL-
10, TNF-B), whose action is directed to inhibition
of cellular immunity reactions [25, 26]. Being a
multifunctional cytokine with pro-inflammatory
immunoregulatory properties, TNF-a is necessary for
the normal development of pregnancy, provided its
level is stable throughout the gestation process. On the
other hand, one of the biological effects of TNF-a is the
stimulation of pro-inflammatory cytokines synthesis.
The local increase in TNF-a production in pregnant
with RGHVI in the 2nd and 3rd trimesters of gestation
revealed in our study leads to an increase in migration
of immunocytes with cytotoxic properties — NK
cells, markers of early and late activation, indicating
a chronic inflammatory process. According to some
authors [18], this “local release of TNF-a detected in
the inflammatory focus is more informative compared
to serum blood findings”.

Considering the fact that in our study all the
pregnant women with recurrence of genital herpes
were diagnosed with intrauterine infection of the
fetus on the basis of echographic findings, it is
advisable to use the local level of TNF-a when
studying the contribution of the cytokine link to the
pathogenesis of IUI development in RGHVI in the
2nd and 3rd trimesters of gestation, as well as when
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elaborating guidelines for immuno-oriented therapy
as one of the criteria of its effectiveness.

Conclusions

1. Patients with recurrent genital herpes in the
2nd and 3rd trimesters of gestation, regardless of
the stage of the infectious process, secondary to a
decrease in the circulating pool of CD3 +, CD4 +,
CD8 + lymphocytes, were found to have an increase
in the killer activity of lymphoid cells with a
simultaneous increase in the number of lymphocytes
bearing markers of activation of cellular cytotoxicity
(CD25+, HLA-DR), which indicated a priority of the
expression of cytotoxic reactions.

2. Recurrence of herpes virus infection in the 2nd
and 3rd trimesters of gestation was associated with a
shift in the Th-1/Th-2 ratio towards the predominance
of Th-1, which was expressed by an increase in the
systemic level of IL-1B, TNF-o with a decrease in
peripheral circulation of IL-10.

3. Recurrent genital herpes in the 2nd and 3rd
trimesters of gestation was accompanied by a 3-fold
increase in the local level of TNF-a, in comparison
with physiological pregnancy, more severe in active
course compared with latent one.

Prospects for further study. Given the steady
increase in IUI incidence, the problems of its
diagnosis and pathogenesis, the study of the features
of cytokines functioning, which play an important
role in the development of antiviral immunity, at the
local and systemic levels, will allow us to identify
a risk group for the development of this pathology
using clinical and laboratory control and elaborating
an individual approach to the management of pregnant
with RGH. Determining the local immunity of the
vagina in the 2nd and 3rd trimesters of gestation can
be promising in terms of carrying out prophylactic
measures to prevent [UI development in newborns.
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COCTOSSHUE UMMYHUTETA
Y BEPEMEHHBIX C PEIUJUBUPYIOIIEN
®OPMOM YPOITEHUTAJIBHOM
TEPIETUYECKOW NHOEKIUH

H.A.lllepouna, JI.A.Bvizoéckasn

XapbKOBCKHI HANMOHAJIBHBIH MeIUIMHCKUI
yunuBepcuteT M3 Ykpaunsl
(r. XapbKkoB, YKkpauHa)

Peslome

Heas. N3yuenune xapakTepa M3MEHEHUU HEKOTOPBIX
[oKa3aTeslell CUCTEMHOr0 MMMYHHUTETa M LUTOKHHOBOTO
npoduis y OepeMeHHbIX ¢ peluIuBUpYROIEH (hopmoi
BIII'-1,2 Bo II u III TpumecTpax recranui.

Marepuaablt u  Meroabl. OGcimenoBano 50
OepeMEHHbIX C YPOreHUTAJIbHOH penuAuBUpYIOLIEH
reprecBupycHoil uHdexuueit, umeromux Y3-npu3Haku
BHYTPUYTPOOHOr0 MHOULIUPOBAHUS IIOAA, CPOK recra-
uuu — 28-41 Henens. 1 rpynna — 28 GepeMEHHBIX C aK-
TUBHOMN cTagued nHpexkuuu; 2 rpynna — 22 6epeMeHHBIX
C JIATEHTHBIM TedeHueM 3aboneBaHus. KoHTpoOIb-
HyI0 rpynny cocrtaBuiud 50 310poBbIX OepeMEHHBIX Ha
AQHAJOTHYHBIX CPOKAX TeCTALUU NPHU OTCYTCTBUU OaKTe-
pUaNIbHON U BUPYCHOH MHpexkuuu. B cpIBOPOTKE KPOBU
ONpeNeNsUId MOMYISIHHOHHBI W CYONOIYNSIIMOHHBIH
COCTaB LUPKYIUPYIOMEro Mmyna JUM(OLUTOB METOIO0M
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CTAH IMYHITETY Y BATITHHUX
3 PEIIUIUBYIOY0I0 ®OPMOIO
YPOTEHITAJIbHOI
TEPOETUYHOI THOEKIIII

M.O.l]epouna, J1.A.Buziecoka

XapkiBcbKHii HAiOHAJbHUN MeIUYHUI
yuiBepcuter MO3 Vkpainu
(M. XapkiB, Ykpaina)

Pesrome

Meta. BuBueHHs xapakTepy 3MiH JCSKHX MOKa3HHU-
KiB CHCTEMHOTO IMYHITETY Ta IUTOKIHOBOTO Mpodinto y
BariTHUX 3 penuauByw4oto popmoro BIIT- 1,2 B 1T ta 111
TpUMecTpax recrauii.

Marepianu i meroau. OO6crexeno 50 BariTHUX 3
YPOTEHITAIbHOK PEUUANBYIOYO0K TeprnecBipyCHOW iH-
¢dekuiero, ki Maad Y3-03HAaKH BHYTPILIHBOYTPOOHOTO
iHdikyBaHHS 104y, TepMiH rectanii — 28-41 THXIEHB.
1 rpyna — 28 BariTHUX 3 aKTHBHOIO CTaJi€r0 iHPEKIiT; 2
rpyna -22 BariTHMX 3 JIATEHTHUM Inepedirom 3axBoplo-
BaHHsA. KoHTpoJbHY Tpyny ckianu 50 310poBHX Barit-
HUX Ha TOMY CaMOMY Te€pMiHi recrauii npu BiACYyTHOCTI
OakTepianbHOi Ta BipycHol iHdekuii. Y cupoBartiii KpoBi
BU3HAUAIU MNONYNSAUiHHUN Ta cyOmomynsuiiHu# ckian
LUPKYIIOYOro nyay JTiM(QOLHUTIB METOAOM MPOTOYHOT
LUTOMETPii, BU3HAUEHHS cucTeMHOro mpodinto IL - 1,
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MPOTOYHON LHUTOMETPHUH, OIpPEACICHHE CHCTEMHOIO
npoduns IL-18, IL-6, IL-10, TNF-a B cBIBOPOTKE KPOBU
u nokanpHOTO ypoBHS TNF-0 B BarmHambHOM ceKpeTe
metogoM V®DA. CpaBHeHue ¢ Ipynmnoid KOHTPOJS MpPo-
BOAMJIM HpPHU IMOMOIIM HEHNapaMeTPUYECKOTO KPHUTEpHs
ManHa-YUTHH.

Pesyabratsl. Ilokazano, uto Bo II m III Tpume-
CcTpax recTaluu y OCpPEeMEHHBIX C PEHUAMBUPYIOLIUM
TEHUTAIBHBIM TepIecOM HE3aBHCHMO OT €ro (OpPMEI
HabimofaeTcss AeGUIUT HUPKYIUPYIOWEro Iyjla JIHM-
¢ouutoB ¢ ¢enorunom CD4+, CDS8+, mnosbiicHHE
NK-kinetok u mapkepoB panHedl (CD25+) u nosaueit
(HLA-DR) aktuBanuu. OTMEUEHO TMPEBBINICHHE Ha
CTaTUCTUYECKH 3HAYMMOM YpPOBHE, 10 CPaBHEHHUIO C
MokasarelssMid Hpu  (DHU3UOIOTHYECKOH OepeMeHHOC-
TH, YPOBHS IPOBOCHAJIMTENbHBIX UHUTOKMHOB IL-1f,
TNF-a, IL-6 w cHmKeHHE NTPOTHBOBOCIAIUTEIHHOTO
menuaropa IL-10. YBenuueHue nupKyIHpYOUEro myna
MPOBOCHAIUTEIbHBIX IUTOKMHOB CONPOBOXKAAIOCH YCH-
neHueM JokanbHo# mpoaykuun TNF-o B BarnHaibHOM
cekpere.

BeiBoabl. 1. IIpu peuuaAuBUpYIOMIEM I'€HUTAIBHOM
reprece Bo Il u IIl TpumecTpax rectanmuu BHE 3aBUCH-
MOCTHU OT CTaAMM MH(QEKLHOHHOTO Iporecca Ha (oHe
CHIKEHHS Tupkynupyiomero nyna CD3+-, CD4+-,
CD8+-numdouutoB HabII0JaETCS YCUIEHNE KUIIEPHOH
AKTHBHOCTH JTHUMQOHIHBIX KJIETOK C OJHOBPEMEHHBIM
yBEIMYEHUEM KOJIMYEeCTBA JTUMGOLUTOB, HECYIIUX
MapKepbl AaKTHUBAIlMM KJIETOYHOH IIUTOTOKCUYHOCTHU
(CD25+, HLA-DR), To ecTb HabmofaeTcss NPpUOPUTET-
HOCTb BBIPAKCHHOCTH IUTOTOKCHYECKUX PEaKIluii.

2. PeuuauBupoBaHUE IeHUTAIbHOM reprnecBUpyCHON
undexkuuu Bo 11 u III TpuMecTpax recTaluu COMpsHKEHO
co cMmeneHueM coorHomenus Th-1/Th-2 B ctopony npe-
obnananust Th-1, KoTOpoe BBIpa)anoch B YBEIUUCHUU
cuctemHoro ypoBHs IL-13, TNF-o npu cHu>xeHuu nepu-
bepuueckoit upkynsiuu 1L-10.

3. PeuuauBupyomuid reHutanbHelii reprnec Bo I
u Il TpumecTpax TecTalmuu COMPOBOXKIACTCS TMOYTH
3-KpaTHBIM TOBBINIEHHEM JIOKanbHOTO ypoBHS TNF-a,
[0 CPaBHCHHUIO C (U3MOJOTHYCCKOH OCPEMEHHOCTBIO,
6oJiee BBIpaXEHHBIM IIPU aKTUBHOH (opMe ero TeueHHUs
10 CPaBHEHHIO C JTATEHTHOH.

KiawueBble c¢J0Ba: penuauBUpPyROIUil TeHU-
TaNbHBI}H Ieprec; KIETOYHbIH HMMYHHTET; HUTOKHHBI.

IL - 6, IL - 10, TNF-0 B cupoBariii KpoBi i JOKaJIbHO-
ro piBast TNF-a y BarinanbHOoMy cekpeTi MmetogoM [DA.
[TopiBHSAHHS 3 TPYIOI0 KOHTPOIIO IPOBOAMIN MPH JOMO-
MO31 HelapaMeTPpUUHOro KpuTepito ManHa-YiTHi.

Pesyabrartu. [lokazano, mo B II ta III Tpumectpax
recTamii y BariTHUX 3 peLUAMBYIOYNM ICHITAIBHUM Irep-
MecoM He3aJeXHo Bijg ioro Gpopmu crnocTepiraerbes Je-
GIUT NUPKYIIOUOro Myny JiMGOUUTIB 3 GEHOTUIIOM
CD4, CDS, nigBumienHus NK-kIiTHH 1 MapKepiB paHHBOT
(CD25) i mizuboi (HLA-DR) akTtuBaunii. BigmigeHo mne-
PEBUIICHHS HAa CTATHUCTHYHO 3HAYYN[OMY piBHI B I0-
PIBHSHHI 3 MOKa3HUKaMu Ipu (i3ionoriuHiil BariTHOCTI
piBHs mpo3ananbHuX nuTOKiHIB IL-1B, TNF-a, IL-6 i
3HMKEHHs IpoTu3ananbHoro Meniaropa IL-10. 30inb-
MICHHS UPKYIIOI0YOTO MYy Mpo3amalbHUX HHTOKIHIB
CyHpOBOJKYBANIOCS MOCUICHHSM JOKaJbHOI MPOIyKIii
TNF-o y BariHaJibHOMY CEKpETi.

BucnoBkwu.

1. ITpu peuuauByOYOMYy reHiTadbHOMY Tepreci B 11
ta III TpumecTpax recranii HezanexHo Bix cTanii index-
iIHHOTO IMpoIecy Ha T 3HWKECHHS HHPKYIIOIYOTO MyITy
CD3+-, CD4+-, CD8+-numdpouutiB crnocrepiraerbes
MOCHJICHHS KIJIZIEPHOT aKTHUBHOCTI JIMQOITHUX KIITHH
3 OJIHOYACHHUM 301NbIIEHHSIM KIJIBKOCTI JIM(OUHUTIB, 110
HECYTh MapKepH aKTHUBAIil KIITHHHOI IUTOTOKCHYHOCTI
(CD25, HLA-DR), t0o0TO cnocTepiraerbcsi HpiopuUTeT-
HICTh BUPQKCHOCTI IIUTOTOKCUYHUX PEaAKIIiN.

2. PeunauByBaHHS IeHITaIbHOI repnecBipycHoOi iHpexk-
uii B II ra III TpuMecTpax recramii 3B's13aHe 31 3MILICHHAM
cuiBBigHomeHHss Th-1/Th-2 y 6ik nepeBaxkanns Th-1, ske
BUpakanocs y 30unbiieHHi cuctemuoro pisas IL-1p, TNF-o
IIpu 3HWXKEHH] nepudepuynoi uupkymsuii IL-10.

3.PenunuByrounii reHitanpHuit repmec B II ta III
TpUMecTpax recramii cynpoBOIKYEThCS Maiixe 3-KparT-
HUM TiJBHINCHHAM JoKanbHOTO piBHA TNF-, B mopis-
HSIHHI 3 ()i310J0T14HOI0 BariTHICTIO, O1JIbIIIE BUPAKEHUM
Npu aKTHBHI#M GopMi Horo mepebiry B mopiBHSIHHI 3 Jia-
TEHTHOIO.

KnwuyoBi caoBa: peunpusyrounii renitanbHuit
reprec; KIITHHHUNR IMyHITET; IUTOKIHH.
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