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NOKASATEJIU CUCTEMbI ULUTOKUHOB Y MPAKTUHECKHU
3A0POBbIX )XEHLLUNH PASHOIO BO3PACTA
U BBAMUMOCB#A3b C 9MOLUOHAJIbHbIM COCTOAHUEM

Yenypuosa H.C., bupko O.H., Kasiiu C.B., Pynuesa A.B.,
Rapcrasa B.B., IleckoBa A.E., Mamenos P.B.

DI'bOY BO «Tuxookeanckuil 2ocydapcmeeHublil MeOuyunckull yrueepcumem» Munucmepcmea
30pasooxpanenus PD, e. Bradusocmok, Poccus

Pe3iome. MHoroumncieHHbIE MCCIIENOBAaHUS TTOKA3bIBAIOT POJIb IIMTOKMHOBOW CETU B IMaTOTeHE3e Tpe-
BOXXHOCTH, Aenpeccuu. OgHAKO B HAcCTOsIIee BpeMsl MCCIEIOBaHUS COIPSDKEHHOCTU YPOBHEM MPOBOC-
MaJUTEJIbHBIX M TIPOTUBOBOCITAIMTEIbHBIX IIMTOKWUHOB C YPOBHEM 3MOIIMOHAIBHOUW HArpy3Ku JOCTATOYHO
HeMHorouuciaeHHbI. Lleapro ncciaeamoBaHusl ObLT aHAIU3 CHIBOPOTOUYHBIX YPOBHEH MPOBOCHATUTEIbHBIX U
MPOTUBOBOCTIATIUTEILHBIX IUTOKMHOB Y YMOIIMOHATIBHOTO COCTOSTHUS Y TIPAKTUYECKH 3M0POBBIX KEHIIINH B
3aBMCHMOCTH OT Bo3pacTa. B cbIBOpoTKe KpoBHU ObLIM MccaenoBaHbl ypoBHu I1L-163, IL-6, IL-17, IFNy, IL-10
u IL-4 y 100 mpakTuyecKu 310pOBbIX XXEHIIIUH, KOTOPbIE ObLIU pacripeieieHbl Ha 3 TPyIbl B 3aBUCUMOCTU
ot Bo3zpacrta (BO3): 18-44 (monomnoii Bo3pact) 30 yenoBek, 45-59 (cpenHuii Bo3pact) 40 yesioBek, 60-74 (11o-
uoit Bozpact) 30 yenoBeK (METOIOM CEHABUY-BapuaHTa TBepA0(ha3HOro UMMYHOMEPMEHTHOIO aHaIu3a,
ar/mi). s olleHK1 3MOILIMOHAIBHOTO KOMIIOHEHTA 3[I0POBbsI BCE 00CIeMyeMbIe TTPOXOAMIIN OIIPOCHUK SF-
36 «OlieHKa KayecTBa XXU3HW», T1e U3 § IIKaJl OLIEHWBAIACh TOJBKO IIIKaJia POJeBOro (OyHKIIMOHUPOBAHUSI
(APMOLIMOHAJILHOE COCTOSIHME), 3HAaUueHUsT Bhipaxkanu B Oaynax. CTaTUCTUYECKYI0 00pabOTKy MOJTy4eHHBIX
JTAaHHBIX MPOBOIUIU C MOMOIIbIO aHATUTUYECKOro mporpamMmmHoro obecrneueHust IBM SPSS Statistics, 22.0.
VY npakTU4ecKu 370POBBIX KEHITMH OOHAapy:KeHO noBbilieHue 3HayeHui IL-1B u IL-6 B rpyrnme nmoxuiao-
ro Bo3pacta (p < 0,05), mpu 3TOM Mexay rpynrnaMyu MOJOAOIO U CPEIHETOo Bo3pacTa pa3iuyuii BBISIBJICHO
He Obu10. YpoBeHb [FNy Bo Bcex BO3pacTHBIX IpyMIiax XEHIIUH CTaTUCTUYECKU 3HAYMMO HE OTJIMYasCs.
ITpu aToM B rpyre noxwioro Bo3pacta ypoBHu [FNy y 40% BapeupoBaiuck ot 1,04 mo 8,76 nr/mi, a'y
60% xeHiuH — ot 24,85 no 28,5 nir/mi. 1L-17 takke 6bu1 BeicokuM (p < 0,05-0,01) B rpymnirie keHiuuH 60-
74 net. B mpoTUBOBOCTIAJIMTEILHOM 3BEHE HAOII0a1ach MPOTUBOIIOIOXKHASI KapTUHA, TaK XEHIITUH MOJIO-
noro u cpenHero Bo3pacta ypoBHU I1L-10 n 1L-4 66111 BhIlIE TTOKa3aTeNei IPyNNbl MOXWIOrO Bo3pacTa. Ta-
KUM 00pa3oM, TTPOBEIeHHBIN aHaIN3 MTO3BOJIMJI KOHCTAaTUPOBATh, UTO ITOKAa3aTe I IIMTOKUHOBOTO ITPOMUIIST
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Y XKEHIIIMH COIIPSKEHBI ¢ BO3pacToM. [1pu olieHKe CTeneH!, B KOTOPOI SMOIIMOHATBHOE COCTOSTHIE MEIIIacT
BBITTOJTHECHUIO PA0OTHI WM APYTOil OOBIYHOM ITOBCETHEBHOM NESITSIbHOCTU B TPYMIIC XKEHIIIMH CPEIHETO BO3-
pacTa npocieXUBaaoCh CHIKeHUE ee ypoBHs (50,6 6awtos, p < 0,01), a B rpyniax MOJIOJOIO U ITOXKUIOTO
BO3pacTa 3HAaYeHUSI 1IKaJIbl IIpuoamkaiuch K 90 6amiam (89,6 u 85,9, 6Ga/ioB COOTBETCTBEHHO).

Knrouesuie crosa: UUMoOKUHbL, e03pacm, JdCeHUulUHbl, cmpecc, uHmep/zeb“mqul, Ka1ecmeo JHCu3Hu

INDICATORS OF THE CYTOKINE SYSTEM IN PRACTICALLY
HEALTHY WOMEN OF DIFFERENT AGES AND INTERRELATION
WITH THE EMOTIONAL STATE

Chepurnova N.S, Birko O.N,, Knysh S.V,, Rudneva A.V,,
Zharskaya V.V, Peskova A.E., Mamedov R.B.

Pacific State Medical University, Vladivostok, Russian Federation

Abstract. Numerous studies show the role of the cytokine network in the pathogenesis of anxiety and
depression. However, at present, studies of the correlation between the levels of pro-inflammatory and anti-
inflammatory cytokines and the level of emotional stress are rather few. The aim of the study was to analyze
the serum levels of pro-inflammatory and anti-inflammatory cytokines and the emotional state in apparently
healthy women depending on age. Serum levels were tested IL-1p, IL-6, IL-17, IFNy, IL-10 and IL-4 in
100 apparently healthy women, who were divided into 3 groups depending on age (WHO): 18-44 (young
age) 30 people, 45-59 (middle age) 40 people, 60-74 (old age) 30 people (sandwich variant of enzyme-linked
immunosorbent assay, pg/mL). To assess the emotional component of health, all the subjects passed the
questionnaire SF-36 “Assessment of the quality of life”. Statistical processing of the obtained data was carried
out using the analytical software IBM SPSS Statistics, 22.0. In practically healthy women, an increase in the
values of IL-1B and IL-6 was found in the elderly group (p < 0.05), while no differences were found between
the groups of young and middle age. The level of IFNy in all age groups of women did not differ significantly. At
the same time, in the elderly group, the levels of IFNy in 40% ranged from 1.04 to 8.76 pg/mL, and in 60% of
women — from 24.85 to 28.5 pg/mL. IL-17 was also high (p < 0.05-0.01) in the group of women aged 60-74. In
the anti-inflammatory link, the opposite picture was observed, for example, in young and middle-aged women,
the levels of IL-10 and IL-4 were higher than in the elderly group. Thus, the analysis made it possible to state
that the parameters of the cytokine profile and emotional state in women are associated with age.

Keywords: cytokines, age, women, stress, interleukins, quality of life

bloodstream, but also in various organs and tissues [1,
2]. An important role is played by stress resistance,
which depends on the psychological portrait of the
individual; in this regard, the nature of human life is
also an important aspect in the relationship between
stress and the immune system. The aim of the study
was to analyze the serum levels of the cytokine system
and the emotional state in practically healthy women
depending on age.

Introduction

Currently, an active lifestyle and work make up
80% of our lives. Such employment inevitably leads
to an increase in emotional stress. This is also due to
the fact that among able-bodied people, especially
women, there is high competition and the need to
strengthen the stability of their position. At the same
time, emerging stress can stimulate the development
of cognitive impairment, which leads to depletion of
the pituitary-hypothalamic-adrenal axis, manifested
by a decrease in cortisol release and pro-inflammatory

Materials and methods

activity. At the same time, elevated levels of IL-1f,
IL-6 and TNFa can be detected not only in the

One hundred practically healthy women were
examined, who were divided into 3 groups depending
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on age (WHO): 18-44 (young age) 30 people, 45-59
(middle age) 40 people, 60-74 (old age) 30 people.
The levels of 1L-1pB, IL-6, IL-17, IFNy, IL-10 and
IL-4 in blood serum were studied by the sandwich
variant of enzyme-linked immunosorbent assay,
pg/mL. To assess the emotional component of
health, all the subjects took the SF-36 questionnaire
“Assessment of the quality of life”, where out of 8
scales (physical functioning, role-based physical
functioning, pain scale, general health, vitality
scale, scale of social functioning, role emotional
functioning, psychological health), only the scale of
role functioning (emotional state) was assessed; the
values were expressed in points. For all scales, the
maximum value was 100, the higher the score, the
better the quality of life on the scale. Before calcula-
ting the indicators, the responses were recoded.
Statistical processing of the obtained data was carried
out using the analytical software IBM SPSS Statistics,
22.0. For comparative analysis, the chi-square test (y?)
was used. Spearman’s rank correlation coefficient was
used to identify the relationship between variables.
The scope of the studies performed made it possible
to evaluate the results with a reliability of 95-99% of
statistical methods.

Results and discussion

It should be noted that the examined women had
low values of the studied cytokines in all age groups —
from 0.1 to 30 pg/mL. When studying the level of pro-
inflammatory cytokines in practically healthy women,
an increase in the values of IL-1p and 1L-6 was found
in the elderly group (p < 0.05, Table 1), while there
were no differences in the level of the above cytokines
between the groups of young and middle age. The
level of IFNYy in all age groups of women did not differ
significantly. At the same time, in the elderly group,
IFNy levels in 40% ranged from 1.04 to 8.76 pg/mL,
and in 60% of women — from 24.85 to 28.5 pg/mL
(Table 1).

1L-17 was also high (p < 0.05-0.01) in the group of
women aged 60-74. In the anti-inflammatory link, the
opposite picture was observed, for example, in young
and middle-aged women, the levels of IL-10 and
IL-4 were higher than in the elderly group. Thus, the
analysis made it possible to state that the parameters
of the cytokine profile in women are associated with
age.

Analysis of the results of the cytokine profile of the
blood serum of the examined patients in comparison
with the data of other scientists showed that the
level of IL-1p in the group of young and middle age
is comparable with the data obtained by Markelova

E.V. et al. (1.09 pg/mL, 2016), Turmovoy E.P. et al.
(1.2 pg/mL, 2017) and Slepovoy A.S. et al. (0.65%0.5,
2016, in the older age group), but lower than the
values of patients Slepovoy A.S. et al. (2016) at the age
of 26.6£5 years. The level of IL-6 was higher than the
values established by Turmovoy E.P. et al. (1.6 pg/mL,
2017, p < 0.05) and Slepovoy A.S. et al. (2016),
exceeding them by an average of 2 times (7.2%2.3,
p < 0.05. The levels of IFNy were comparable to the
data obtained in the course of studies by Saibel A.V.
(12.52 pg/mL, 2013), but turned out to be higher
compared to the results of Turmovoy E.P. et al. (5.5
pg/mL, 2017, p < 0.05). IL-17 corresponded to the
values of all researchers, except for the values obtained
by Seibel A.V. et al. (2013), which, on the contrary,
were slightly higher (10.96 pg/mL, p < 0.05). There
were no significant differences in the level of IL-4
compared with the literature data. The values of
IL-10 in the groups of this study were 6 times lower
than those of Turmova E.P. et al. (36.7 pg/mL, 2017,
p <0.01) and 1.5 times lower than those presented by
Seibel A.V. et al. (11.77 pg/mL, 2013, p < 0.05), but
did not differ from the results of Slepovoy A.S. et al.
(2.6 pg/mL, 2016).

When assessing the degree to which the emotional
state interferes with the performance of work or
other normal daily activities, including spending a
lot of time on them, reducing the amount of work
done, reducing its quality, a decrease in its level was
observed in the group of middle-aged women (50.6
points, p < 0.01), and in the young and old age
groups, the scale values approached 90 points (89.6
and 85.9 points, respectively). When assessing the
degree to which the emotional state interferes with the
performance of work or other normal daily activities,
including spending a lot of time on them, reducing the
amount of work done, reducing its quality, a decrease
in its level was observed in the group of middle-aged
women (50.6 points, p < 0.01), and in the young and
old age groups, the scale values approached 90 points
(89.6 and 85.9 points, respectively).

It is known that acute stress is associated with
the intensification of immune responses, while
chronic stress is associated with a limitation of their
effectiveness. Currently, a third component has
been added to this two-component model, which
is characterized by simultaneous activation and
suppression of the immune response by changing
the secretion pattern during chronic stress [2]. At
the early stage of prolonged stress, the production of
pro-inflammatory (IL-1p, IL-6, TNFa and IFNy)
is inhibited and the synthesis of anti-inflammatory
cytokines (IL-4, IL-10 and IL-13, TGF-B) is
enhanced. The next stage of prolonged stress is
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TABLE 1. CONTENT OF PRO-INFLAMMATORY AND ANTI-INFLAMMATORY CYTOKINES IN THE BLOOD SERUM
OF PRACTICALLY HEALTHY WOMEN, DEPENDING ON AGE, Me (Qq5-Q;.5

Practically healthy Practically healthy Practically healthy
No Indicator, women, women, women,
’ pg/mL n=30 n=40 n=30
(18-44 years old) (45-59 years old) (60-74 years old)
1 2 3
1.1 1.22 329
1 IL-1B (0.7-3.0) (0.79-4.38) © 77;7 25)
p.; < 0.05 p,s < 0.05 ) )
6.8 7.96
2 IL-6 (0.96-11.4) (1.38-19.42) (31 ggg 1)
p.s < 0.05 p..; < 0.05 ’ '
3 IEN 13.36 15.24 16.20
Y (4.06-19.80) (5.62-19.84) (1.46-28.50)
3.22 3.80 11.30
4 IL-17 (1.3-10.0) (1.20-19.40) )
0,4 < 0.01 D, < 0.05 (1.34-58.60)
6.3 7.4 237
5 IL-10 (1.86-10.83) (2.02-19.00) © 89L4 01)
P53 < 0.05 p,s < 0.001 ’ )
11.00 14.85 960
6 IL-4 (3.64-14.50) (4.00-18.86) (1 80;12 00)
p.5 < 0.05 P..; < 0.05 ’ '

Note. p, , 3 compared groups (only statistically significant differences are indicated).

characterized by “saturation” (or tolerance) of cate-
cholamines and glucocorticoids, the effects of which
lead to a weakening of influences on further stress
reactions due to changes in the content of the nuclear
protein “kappa-B” in immunocytes, a key pro-
inflammatory factor. Activators of the nuclear protein
blocker are IL-1, TNFa, IFNy, which turn off this
inhibitory connection. In turn, being activated,
kappa-B stimulates the expression of IL-1, IL-6,
1L-8, TNFa, [FNy, chemokines and other molecular
substances involved in the inflammatory response. In
the third stage of chronic stress, pro-inflammatory
cytokines and inflammatory mediators are activated
again, at a certain level of which the inflammatory
process is triggered [3].

Under conditions of chronic stress of moderate
intensity, the level of pro-inflammatory cytokines,
including IL-6, increases both in the blood and in
the brain [1]. Chronic psychosocial stress in humans
causes a decrease in the production of cortisol,
which regulates the immune response, leading to
increased synthesis pro-inflammatory cytokines, as
well as a decrease in the concentration of serotonin,
norepinephrine and dopamine [4, 5]. In addition,
stress stimulates the secretion of norepinephrine in
the brain tissues, which, acting through B-adrenergic

receptors, induces the release of IL-1B from
intracellular depots, and also activates the rapid
production of this cytokine de novo. It should be
noted that in response to stress, anti-inflammatory
mechanisms are also activated in the brain, which
provide protection against an excessive inflammatory
response [1].

Cytokines IL-1 and IL-6 act in both directions,
playing the role of modulators, and their receptors are
dispersed in many structures of the central nervous
system, powerfully stimulating the production of
corticosteroids through the effect on corticoliberin. All
this testifies to the important role of IL-1 and I1L-6 as
mediators of neuroimmune interaction in the body’s
response to stress. The anti-inflammatory effect of
interleukins weakens, and the pro-inflammatory
effect increases [3, 4], which was shown in the study,
namely in the group of older women, apparently in the
third phase of chronic stress.

We support the point of view of Lisitsyna T.A. et
al. (2019), this study shows that hyperproduction of
IL-6 in women aged 60-74 years can lead to a decrease
in the level of serotonin and dopamine, which play
an important role in the development of anxiety,
chronic fatigue, and sleep disturbance. According to
researchers, in healthy people who have experienced
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stress, low levels of IL-6 in the blood are an indica-
tor of a rapid regression of bad mood [2]. Differences
in the production of IL-6 in response to stress factors
are explained by genetic polymorphisms, for example,
polymorphism of the IL-6 gene (SNPrs1800795)
increases the risk of inflammation in individuals
exposed to adverse socioeconomic factors, another
polymorphism in the 1L-6 receptor gene (rs8192284)
leads to functional changes in amino acids, disrupting
proteolytic reactions [3].
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