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BJIMAHUE MUKPOBHbIX NOJIMAMUHOB HA NPO4YKLUUIO
IL-10 NTEUKOLMTAMU NEPUDEPUYECKON KPOBU
300POBbIX AOHOPOB

I'opoanos A.IL, Mopo3zos VLA.

DI'BOY BO «Ilepmckuii eocydapcmeennuiii meOuyurckuil yHugepcumem umenu akademuxa E.A. Baenepa»
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Pe3iome. Kak M3BeCTHO, MoJIMaMMHbI 0aKTEPUATBLHOIO MPOMCXOXICHUSI, K KOTOPBIM OTHOCSITCSI Kaja-
BEPUH U IyTPECLMH, CIIOCOOHBI Pa3HOCTOPOHHE BJIMSATH HA aKTUBHOCTb MMMYHOKOMIIETEHTHBIX KJIETOK.
B uactHOCTM, Takasi cuTyalusi HaGII0IAeTCsl NPU JUIMTE]bHO TEKYIIMX BOCHAJIUTEbHBIX 3a00JIeBaHUSIX,
0COOEHHO IPU MHTEHCMBHOM Pa3MHOXEHUU MUKPOOPIaHM3MOB, CIIOCOOHBIX K MPOAYKILIMU MOJIMAMUHOB.
IIpencrapnsier MHTEpPEC M3ydYeHUE MPOAYKIMU OAHOTO U3 OCHOBHBIX IPOTUBOBOCITAJIMTEIbHBIX LIMTOKM-
HOoB — IL-10 — mox BIusiHMeM OaKTepUaJIbHBIX MOJMaMUHOB. 118 mpoBeleHUsT UCCAe0BaHUI 13 Tiepude-
PUYECKOM KPOBM IPAKTUYECKU 3I0POBBIX JOHOPOB IyTeM I'PaIMEHTHOrO LIEHTPUMYTrUpOBaHUs BbIACISIIN
MOITYJISILIMIO MOHOHYKJICAPHBIX JIEMKOLUTOB. KJIeTOUHY10 CYCIIEH3UI0 MOMEIAId B KPYIJIOAOHHbIM IUIaHILIET
C MpeaBapUTEeIbHO BHECEHHBIMM MOJIMAMUHAMM B KOHIIeHTpauusx S5, 25, 50, 75, 100 mmoinnb/n. B kauecTBe
KOHTPOJISI UCIIOJIb30BAJIM JIYHKU HE CoAepKalllye MoJIMaMMHOB, 110 OKOHYaHMKM MHKYOalluu B TedyeHue 72 4
npu 37 °C u 5% CO, cynepHaTaHThl CTSIMBAJIM U MCIIOJIb30BAJIM [JIs1 OIpeaesieHus1 KoHueHTpauu 1L-10.
B pabote ncrnonb3oBany HabOp AJist onpeneiaeHus: KoHueHTpauuu IL-10 ¢ momoiibio uMMyHO(pEPMEHTHOTO
meroga (Poccus). CraTucTMYeCKMii aHaJIU3 MPOBOAMIIM C MOMOILBIO MIPOrpaMMHOTO Makera Statistica 6.0.
B ciyuae pacrnipenesieHUs TpUOJIMKEHHOTO K HOpMaJIbHOMY MCIIOIb30BaIUM KpuTepuii CThIOJAEHTA, B OCTa/Ib-
HBIX — NPUMEHSUIM KpuTepuii MaHHa—YUTHU IS OLEHKM 3HAYMMOCTU pasiuuuii. B xome mpoBeneHus
HMCCeIOBaHUI MOKa3aHO, YTO JIEMKOUMTBI B MPUCYTCTBMU KOHKaHaBajinuHa A npoayuupyot IL-10 B KoH-
teHTpauuu 17,13+6,08 nr/mii. YCTaHOBJICHO, UTO 110 BIMSIHUEM MOJIMaMUHOB OaKTepUaIbHOIO ITPOUCXOK-
neHwus niponykius 1L-10 ycunmBaeTcst TOTbKO €CIv MyTPEeCLMH U KadaBepUH B KOHLIEHTpalusIX S0 MMOJIb/JI
U Bbliiie. [1py HU3KMX KOHIIEHTPALMSIX TTIOJIMAMUHOB 3HAYMMOTO yBeJnYeHus npoaykuuu IL-10 He BbIsBIC-
Ho. [Tockonbky IL-10 siBAsieTCSI MPOTHBOBOCHATIUTEIBHBIM LIUTOKWUHOM, JIJIsI KOTOPOTO U3BECTEH B TOM YHC-
JIe ¥ IPOTUBO00IEBOI 3(D(MEKT, ClienyeT 0XXMUaaTh, YTO MPU YBEJIMYSHUH €ro KOHLIEHTPALMU B 0Yare MHBa3uu
YCJIOBHO IMAaTOT€HHBIX OaKTEepUil BOCTIAJIMTEIbHBINI IIpoLiecC OyaeT pa3BUBAThCS JIATEHTHO, KOI/Ia CUMITTOMBI
¢J1abo BhIpaxkeHbl. B 11€710M MOXHO OXUIaTh, YTO OAKTEPUU-TIPOAYLICHThI HOJIMAMUHOB OYyIyT CIIOCOOCTBO-
BaTh IMOACPXKAHUIO MAJIOCUMIITOMHOIO BOCITAJICHUSI.
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Abstract. As is known, bacterial polyamines, which include cadaverine and putrescine, are capable of
influencing the activity of immunocompetent cells in many ways. In particular, this situation is observed
in long-term inflammatory diseases, especially with intensive reproduction of microorganisms capable of
producing polyamines. It is of interest to study the production of one of the main anti-inflammatory cytokines,
IL-10, under the influence of bacterial polyamines. For research, a population of mononuclear leukocytes
was isolated from the peripheral blood of healthy donors by gradient centrifugation. The cell suspension was
placed in a round-bottomed plates with preliminarily added polyamines at concentrations of 5, 25, 50, 75, and
100 pumol/L. Wells not containing polyamines were used as a control. After incubation for 72 h at 37 °C and
5% CO,, the supernatants were harvested and used to determine the concentration of 1L-10. We used a kit for
determining the concentration of IL-10 using the enzyme immunoassay method (Russia). Statistical analysis
was performed using the Statistica 6.0 software package. In the case of a distribution close to normal, Student’s
t-test was used; in the rest, the Mann—Whitney test was used to assess the significance of differences. Studies
have shown that leukocytes in the presence of concanavalin A produce 1L-10 at a concentration of 17.13£6.08
pg/mL. It has been established that under the influence of polyamines of bacterial origin, the production of
IL-10 is enhanced only if putrescine and cadaverine are at concentrations of 50 umol/L and higher. At low
concentrations of polyamines, no significant increase in IL-10 production was detected. Since IL-10 is an anti-
inflammatory cytokine, for which the analgesic effect is also known, it should be expected that with an increase
in its concentration in the focus of invasion of opportunistic bacteria, the inflammatory process will develop
latently, when the symptoms are mild. In general, it can be expected that polyamine-producing bacteria will
contribute to the maintenance of few symptomatic inflammation.

Keywords: bacterial polyamines, IL- 10, leukocytes, concanavalin A, human, inflammation

Introduction

Recently, more and more chronic forms of
inflammatory diseases have been recorded, while
the clinical picture is characterized by mild symp-
toms. This situation creates the main problem in
reproduction, for example, in infertile couples,
asymptomatic bacteriospermia occurs in more than
30% of cases [2]. The absence of symptoms leads to
untimely diagnosis of such conditions, which further
exacerbates the problem of infertility. A long-term
inflammatory process ensures the persistence of
microorganisms [4] with a less pronounced response
of the immune system.

We have previously shown that a large variety of
microorganisms is recorded in the genital tract in
chronic inflammatory diseases [4]. For successful
establishment in the biotope, microorganisms change
the reactivity of the immune system, for example,
through the production of polyamines. Thus, po-
lyamines of bacterial origin can have a versatile effect
on eukaryotic cells. Among the cytokines regulating
the immune system, the study of IL-10 is of interest.

IL-10 has anti-inflammatory effect, affecting mast
cells, B lymphocytes, neutrophils, NK-cells and
macrophages.

The aim of investigation was to evaluate the effect
of bacterial diamines cadaverine and putrescine on the
production of interleukin-10 in a culture of human
mononuclear leukocytes.

Materials and methods

The object of the study was peripheral venous
blood leukocytes obtained from 18 healthy male
volunteers (mean age 24.0+0.6 years). The non-
inclusion criterion was female gender, since the
activity of human leukocytes is under the influence
of female sex hormones, the level of which changes
cyclically. The isolation of leukocytes was carried out
from heparinized blood by gradient centrifugation
using a ficoll-verografin mixture with a density of
1.077 g/cm?. After collecting the interphase part, the
cell suspension was stirred and washed three times.
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Figure 1. Influence of bacterial polyamines on the production of IL-10 by human leukocytes

The micromethod and plastic round-bottom 96-
well plates were used for culturing lymphocytes. Each
culture contained 2 x 10° cells in complete culture
medium. The latter was prepared ex tempore based on
medium 199 supplemented with 2 uM L-glutamine,
10 uM HEPES (N-2-hydroxyethylpiperazine-N’-2-
ethanesulfonic acid), 100 pg/mL gentamicin sulfate,
and 10% plasma. Concanavalin A at a concentration
of 5 ug/mL was used as a T-cell mitogen. Polyamines
were used at final concentrations of 5, 25, 50, 75, and
100 uM/L. Cultivation was carried out in a humid
atmosphere with 5% CO, at 37 °C for 72 hours.
At the end of the incubation period, the culture
liquid was pulled together and frozen for subsequent
determination of the concentration of interleukin-10.
Reagent kits for enzyme immunoassay for determining
the concentration of IL-10 (Russia) were used.

Statistical analysis was carried out using the
Statistica 6.0 software package. The arithmetic mean
(M) and the standard error of the arithmetic mean
(m) were calculated. The Shapiro—Wilk test was used
to check the normality of the distribution. In the case
of a distribution close to normal, Student’s t-test was
used. In the rest, the Mann—Whitney test was used to
assess the significance of differences. The critical level
of significance (p) when testing statistical hypotheses
was taken equal to 0.05.

Results and discussion

When studying the production of IL-10 by
leukocytes in the presence of Concanavalin A, it was
shown that the average level of IL-10 production was

17.13+6.08 pg/mL. Under the influence of putrescine
and cadverine at concentrations up to 25 pumol/L,
the secretion of IL-10 does not change significantly
(Figure 1). With an increase in the concentration of
polyamines, an increase in the synthesis of IL-10 is
observed. At the same time, putrescine at a con-
centration of 100 pumol/L stimulates the secretion
of IL-10 2 times more than cadaverine at the same
concentration.

The results obtained partly indicate a possible
mechanism for the development of low-symptomatic
chronic inflammatory diseases. As is known, in
the focus of invasion of microorganisms, there is
an increase in the concentration of polyamines,
putrescine and cadaverine [1], which, by acting on
the cells of the immune system, provide an increase
in the concentration of IL-10. It is known that
IL-10 suppresses the production of proinflammatory
cytokines and nitric oxide, which significantly
reduces the antimicrobial effect of leukocytes [3].
And this, in turn, is a condition for the persistence
of microorganisms. Moreover, since IL-10 is an
inhibitor of inflammation and the cytokine cascade,
an asymptomatic clinical picture of inflammatory
diseases caused by polyamine-producing micro-
organisms should be expected.

Conclusion

Thus, polyamines of bacterial origin, putrescine
and cadaverine, affect not only the microbial
community, but also immunocompetent human cells,
for example, by changing the production of IL-10.
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