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STATE OF IMMUNITY IN PREGNANT
WITH RECURRENT FORMS OF

N. A. Shcherbina, L. A. Vygivska UROGENITAL HERPES INFECTION

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Objectives. To study the nature of changes in some indices of systemic immunity and cytokine profile in pregnant
with recurrentform ofHSV-1,2 in the 2nd and 3rd trimesters ofpregnancy.

Materials and methods. The study involved examination of 50 pregnant with urogenital recurrent herpes virus
infection with ultrasonographic signs of intrauterine infection of thefetus at gestational term 0f28-41 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 ofsystemic profile of IL-Ifl, JL-6, 1L-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 ofcirculating pool of lymphocytes with phenotype CD4 +. CDS +, an increase
in NK cells and markers of early (CD25 +) and late (HLA-DR) activation. The study showed an increase in the
level ofproinjlammatory cytokines IL-Ifi, TNF-a, IL-6 and a decrease in the anti-inflammatory mediator IL-10 at a
statistically significant level compared with the indicesfor 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 ofgestation the patients with recurrent genital herpes, regardless of the stage of
the infection, secondary to a decrease in the circulating pool of CD3+, CD4+, CDS+ lymphocytes>were shown to
have an increase in the killer activity of lymphoid cells with a simultaneous increase in the number of lymphocytes
hearing markers of cellular cytotoxicity activation (CD25+, HLA-DR), which indicated a priority in the expression
of cytotoxic reactions.

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

3. Recurrent genital herpes in the 2nd and 3rd trimesters ofgestation 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.

Key words: Recurrent genital herpes; cellular immunity; cytokines.

Introduction

Viral infections of the reproductive system are
among the most widespread diseases 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 arc 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 newrborn
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,
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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-a 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-a 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 wvesicular 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 Vcctor-VPG test system lgG-stripc 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 ofVPG-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 w'ere 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 1and
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-1[J, 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 sampling to 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-1[5 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 supprcssor/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

T. VII. Ne 2(24), 2017
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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 arc 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-lymphocytcs 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)
75.5(70.5-78.4)
47.2(39.4 -53.8)
24.3(23.5-32.5)

CD3+, %
CD3+CD4+,%
CD3+CD8+, %
CD3-CD16+CD56+

(NK), % 10.3(8.5-14.6)
CD3+D16+CD56+% (NKT),% 5.5 (4.5- 6.3)
CD19+, % 10.5(8.5-13.5)
CD3+CD25+, % 9.2 (7.8-10.5)

CD3+HLA-DR+, % 11.7 (8.7- 14.7)

Group 1
(n=28)
56.6 (37.2-65.6)*
30.2(26.9-40.7)*
23.0 (19.6-28.0)

14.5(7.3-21.8)*
11.0( 5.6-16.5)
11.9 (6.0-16.8)
13.2(8.6-19.0)*
16.6 (12.5-20.1)*

Group 2

(n =22)
63.5 (41.0-74.8)*
33.0(27.6-48.9)*
20.9 (16.8-30.4)

15.7 (7.9-23.6)*
9.8(4.9-14.7)
10.8 (7.4-15.2)
11.4 (9.7-15.8)*
13.0 (10.4-15.7)

IL-1 p, 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)*
Local TNF-a, pg/ml 5.6(2.8-8.4) 16.7 (10.4-25.1)* 13.1(8.1-18.15)*
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-ip, IL-6, TNF-a and anti-inflammatory
mediator TL-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-lp and TNF-a 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-
Ip 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-1p, 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-a content in the vaginal
secretion of pregnant with RGHV1 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, 131
(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-fl), whose action is directed to inhibition
of cellular immunity reactions [25, 26]. Being a
multifunctional cytokine with pro-inflammatory
immunorcgulatory 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 wdth 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 1UL development in RGHVI in the
2nd and 3rd trimesters of gestation, as well as when
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elaborating guidelines for iminuno-oriented therapy
as one of the criteria of its effectiveness.
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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
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of Th-1, which was expressed by an increase in the
systemic level of IL-ip, TNF-a 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 Ul incidence, the problems of its
diagnosis and pathogenesis, the study of the features
of cytokines functioning, w'hich 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 1Ul development in newborns.
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COCTOAHVE MMMYHUTETA

Y BEPEMEHHbIX C PELIAVBUPYOLLIEA
®OPMOW YPOIEHUTAILHON
FEPMETUYECKOW MH®EKLIAN

H.A. LLlep6uHa, J1.A. Bbiroeekas

XapbKOBCKUIA HaLMOHA/IbHbIA MeANLIMHCKNIA
yHuBepcuter M3 YKpaviHbl
(r. XapbKoB, YKpavHa)

Pestome

Llenb. M3yyeHne XapakTepa WM3MEHEHWIn HEKOTOPbIX
rnokasaTeseid CUCTEMHOrO MMMYHUTETA U LUTOKUHOBOTO
npotnns 'y GepeMeHHbIX C PeLuavBMPYHOLLEA opmoit
BIr-1,2 so N u Il TpumecTpax recraumu.

Matepranbl 1 wmeTogbl.  O6cnegoBaHo 50
6epeMeHHbIX C YPOreHUTaNIbHOW  PeuuanBMpYIOLLEN
repnecBMpycHOM MHQEKL e, UMeoLmMX Y 3-Npu3Haku
BHYTPUYTPOGHOr0 MHMULMPOBAHUA NIOfAa, CPOK recta-
um - 28-41 Hegens. | rpynna - 28 6epeMeHHbIX C akK-
TUBHOI CTafgmnelt uHgeKumm; 2 rpynna —22 6epeMeHHbIX
C JflaTeHTHbIM TeyeHueM 3aboneBaHus. KOHTPOSb-
Hylo rpynny coctaBunu 50 340poBbIX GepeMeHHbIX Ha
aHa/IorMyHbIX CPOKax rectaumy npu OoTCyTCTBUM BakTe-
pvanbHON 1 BMPYCHON MHMEKUMM. B CbIBOPOTKE KPOBM
onpesensany  NOMyNAUMOHHBIA 1 cyBnonynsLUUOHHbIN
COCTaB LMPKY/MPYIOLWEro nyna MmQoLMTOB METOAOM
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CTAH IMYHITETY Y BATMITHUX
3 PELVAMBYHOUOKO ®OPMOLO
YPOIEHITA/IbHOT
FEPMETUYHOT IHOEKLIT

4. O. LWep6uHa, J1.A.Buriscbka

XapKiBCbKUI HaLioHaNbHWI MeaUYHWIA
yHiBepcuteT MO3 YKpaiHu
(m. XapkiB, YKpaiHa)

Pestome

MeTa. BUBYEHHS XapakTepy 3MiH JesKMX NOKa3Hu-
KiB CCTEMHOTO IMyHITETY Ta LMTOKIHOBOro npodinto y
BariTHMX 3 peunamsytoyoto qopmoro BIMM- 1,2 s 1l 1a Il
TpUMecTpax recrauii.

Martepiann i metogn. O6CTeXeHo 50 BariTHMX 3
YPOT€eHITa/IbHOKO  PeLMAMBYIOHOID TCPNECBIPYCHOK iH-
(hekuieto, ki ManM Y3-03Haky BHYTPILUHLOYTPOGHOro
iH(DiKyBaHHSA nnogy, TepMiH rectauii - 28-41 TWXAeHb.
1 rpyma - 28 BariTHWX 3 aKTUBHOIO CTafi€t0 iH(eKLiT; 2
rpyna -22 BariTHMX 3 NaTeHTHUM Mepebirom 3axBOpHo-
BaHHA. KOHTponbHY rpyny cknany 50 340poBuX BariT-
HMX Ha TOMYy CaMOMYy TepMiHi rectauii npu BiACYTHOCTI
6akTepiasbHOT Ta BipyCHOT iH(eKLiT. Y cupoBaTL,i KpoBi
BM3Ha4YanM NONynauinHWMin Ta cybnonynauinHwin cknag
LIMPKYIIOKYOro nysny NiMOUMTIB METONOM MNPOTOYHOI
LMTOMETPIi, BU3HAYEHHSI cUCTEMHOro npodinto Ib - 1p,
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MPOTOYHOM LUTOMETPUW, OMpeAeneHne CUCTEMHOMO
npogmaun 1L-1j1, 1L-6, 1L-10, TNF-ct B CbIBOPOTKE KPOBWU
N nokanbHoro yposHs TNF-a B BarnMHaibHOM CeKpeTe
meTogom WNPA. CpaBHeHUWe C rpynnoil KOHTpoAs npo-
BOAWIM NPWU MOMOLUM HEMapameTPUYeCKOro Kputepus
MaHHa-YuUTHu.

PesynbTaTbl. [lokaszaHo, yto Bo 11 u 111 Tpume-
CTpax recraumm y 6epeMeHHbIX C PeLyavBUpYyHOLLM
reHMTaNbHbIM reprnecoM He3aBUCMMO OT ero )opmbl
Habnopaetcsd AeuuUT LMPKYNUPYIOLWLEro nyna anuM-
touyntoB C eHoTunom CD4+-, CD8+, noBbIWEHNE
NK-Knetok 1 MmapkepoB paHHeii (CD25+) u nosgHei
(HLA-DR) aktuBauyun. OTMeEYEHO MpeBbILIEHNE Ha
CTAaTUCTUYECKM 3HAYMMOM YPOBHE, MO CPaBHEHWIO C
nokasaTensiMm npy  (PU3MONOrnyeckoir bGepeMeHHoC-
TW, YPOBHSA MPOBOCMAUTC/bHLIX LUTOKUHOB IL-ip,
TNF-a, 1L-6 ¥ CHWKeHUe MPOTMBOBOCNAIUTE/ILHOIO
Meaunatopa 1L-10. YBenuueHve UUPKYIUpYoLWero nyna
HPOBOCWANUTE/IbHBIX LUTOKMHOB COMPOBOXAA/I0CH YCU-
NeHMeM NokanbHON npogykumn TNF-a B BarvHaibHOM
cekperTe.

BbiBoabl. 1 [Mpy peunavBupyroLLEeM FeHUTalIbHOM
repnece Bo Il n Ill TpumecTpax rectayum BHe 3aBUCU-
MOCTU OT CTagun MH(EKLMOHHOro npouecca Ha (hoHe
CHWKeHVS umpkynupywoweo nyna CD3+-, CD4+-,
ClM8+-nMMoLITTOB HabMHOAAETCA YCUNEHNE KUNNEPHOM
aKTUBHOCTU NUMMOUAHBLIX K/IETOK C OLHOBPEMEHHBIM
YBENMYEHVEM  KOMMYeCTBa  /IMMGOLUTOB,  HECYLLnX
MapKepbl  aKTUBaLMW  KNETOYHOM  LUTOTOKCUYHOCTY
(CD25+, HLA-DR), To ecTb Habnogaetcs npuopuTeT-
HOCTb BbIP&XKEHHOCTU LIUTOTOKCUYECKNX PeaKLuid.

2. PeunavBMpoBaHHe TeHWUTaNbHON reprnecBUPYCHOIA
nHekumn Bo Il 1 111 TpumecTpax rectauum CONpsXKEHO
CO CMeLLeHnemM cooTHoLeHns Th-1/Th-2 B cTopoHy npe-
obnafaHua Th-1, KOTOpOe BbIPaXanocb B YBENYEHUM
cuctemHoro ypoHs IL-Ifl, TNF-a npu cHmkeHun nepu-
thepuyeckoin uypkynauum 11L-10.

3. PeumavBMpYIOLWMWIA reHuTanbHbll repnec Bo I
n Il TpumecTpax rectauum COMPOBOXAAETCA MOYTU
3-KpaTHbIM TMOBbLILIEHVEM JIOKa/IbHOTO YpoBHA TNF-a,
M0 CPaBHEHUIO C (DM3MONOTNYECKON OEPEMEHHOCTbIO,
60nee BbIPWKEHHbLIM MPU aKTUBHON (JOpMe ero TeyeHus
MO CPaBHEHWIO C NaTeHTHOM.

KnoueBble CnoBa: peuuavBupytoWmnii  reHun-
Ta/IbHbIN Fepnec; KAETOUHbIA UMMYHUTET; LUTOKVHBI.

IL - 6, IL - 10, TNF-a B c1poBaTL,i KpOBi i N0KanbHO-
ro pisHa TNF-a y BariHafbHOMY CcekpeTi meTogom 1dA
MOpiBHAHHA 3 FPYMNOK KOHTPOKO NPOBOAMAN MpUW LOMO-
MO3i HenapameTpMYHOro KpuTepito MaHHa-YiTHi.

PesynbtaTtun. NMokasaHo, wo B Il Ta Il TpumecTpax
rectayii y BariTHUX 3 peuyavByOUMM FeHIiTaNbHUM rep-
Mecom He3aneXHo Bif oro opMmn CrocTepiraeTbes fe-
DiUnUT UMpKyoKYoro nyny nimgounTis 3 HeHOTUNOM
CD4, CD8, nigB1LEHHS! NK.-oithh i MApPKepPiB paHHbOT
(CD25) i nisHboi (HLA-DR) aktuBaLii. BigmiveHo ne-
PeBULLEHHSA Ha CTaTUCTUYHO 3HAYyLOMY pPiBHi B MoO-
PiBHSIHHI 3 MOKa3HWKaMu Npy Qi3ionoriyHiiA BariTHOCTI
piBHS npo3ananbHUX uuToKiHIB IL-ip, TNF-a, IL-6 i
3HWKEHHA NpoTu3ananbHoro megiatopa IL-10. 36inb-
LUEHHS LWMPKY/OKYOro nysy npo3anajbHUX LUTOKIHIB
CyNpOBOMAKYBaNOCA MOCUEHHSIM NIOKa/IbHOT MPOAYyKUiT
TNF-a y BariHaflbHOMY CEKpeTi.

BuCHOBKMW.

1 Mpu peumamBytoHoMy reHiTaibHOMY repreci B Il
Ta Il TpuMecTpax rectauii He3aneXxHo Bif cTagil iHgpek-
LifiHOro npovecy Ha TAi 3HWKEHHS LPKYOKY0ro nyny
C.D3+-, CD4+-, C08+-numouLHiiB crnocTepiraeTbcs
MOCUNEHHS KiNMEPHOI aKTMBHOCTI NiMOTAHUX KAITUH
3 04HOYACHUM 306i/bLIEHHAM KiNbKOCTi NiMounTiB, Lo
HecyTb MapKepy akTMBaLil KNiTUHHOT LMTOTOKCUYHOCTM
(CD25, HLA-DR), T06TO crnocTepiraetbCsi npiopuTeT-
HIiCTb BUPaXXEHOCTi LIMTOTOKCUYHMX peakLiil.

2. PcunayByBaHHsl reHiTanbHOI FCprccBipyCHOI iHGeK-
uii B Il Ta 1l TpMecTpax rectauii 38'a3aHe 3i 3MiLLEHHSM
cniBBigHoweHHs Th-1/Th-2 y 6ik nepeBaxkaHHa Th-1, ske
BMpaXkKanocs Y 36inbLUeHHi cuctemMHoro pieHs iL-I(L TNF-a
NPV 3HDKEHHI NepugepuyHOi umpkynsauii 1L-10.

3. Peunausytounii reHitansHuiA repnec B Il 1a

TpUMecTpax recTauil CynpoBOMKYETbCA Malixe 3-Kpat-
HUM MiABULLEHHAM fI0KanbHOro pisHa TNF-a, B nopis-
HSAHHI 3 (hi3i0NOriYHOK BariTHICTHO, GiflblUe BUPaXEHNM
MpU akTUBHIW hopmi Iioro nepebiry B MOPIBHAHHI 3 na-
TEHTHOIO.

Kntu4oBi cnoBa: penvavByrUMiA reHiTanbHUiA
repnec; KMNiTUHHWIA IMYHITET; UMTOKIiNW.
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