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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SIRT1 CONTRIBUTES TO POLARIZATION OF PERIPHERAL BLOOD MONOCYTES
BY INCREASING STAT6 EXPRESSION IN YOUNG PEOPLE
WITH OVERWEIGHT AND LOW-RISK OBESITY

Kolinko L., Shlykova O., Izmailova O., Vesnina L., Kaidashev L.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The paper has been written within the planned research sci-
entific work, carried out at Ukrainian Medical Stomatological
Academy, entitled “The study of the pathogenetic role of the
circadian molecular clock in the development of metabolic dis-
eases and systemic inflammation and the development of treat-
ment methods” State registration No. 0120U101166.

Obesity contributes to the formation of low-intensity sys-
temic inflammation with major participation of monocytes/
macrophages [4,5]. The true heterogeneity and versatility of
these cells is manifested by rapid phenotypic and functional
switching in response to microenvironmental signals. There
are three ways to promote polarization: epigenetic and cellu-
lar pathways that prolong or reduce the development and via-
bility of macrophages, tissue microenvironment and external
factors such as products of microorganisms and cytokines,
released during inflammation [16].

Based on the phenotype and secreted cytokines, two main
types of macrophages have been identified: classically activated
M1 and alternatively activated M2. The M1 phenotype is stimu-
lated with microbial products or proinflammatory cytokines
— interferon-y ligands (YIFN), tumor necrosis factor (TNF) or
Toll-like receptor (TLR) — lipopolysaccharide (LPS), yYIFN. M1
cells have a proinflammatory function mediated by the secretion
of cytokines TNFa, IFN type I, interleukins (IL) 1B, 6, 12 and
others, producing reactive oxygen species and nitrogen to ensure
effective microbial destruction, expressing the surface markers
MHC-I/II, CD80 and CD86 [8].

M2 is a “rest” phenotype that inhibits Th1/M1-induced in-
flammation, promotes tissue regeneration and is observed in
cases of infection-free healing, and mediates Th2-related pathol-
ogies such as asthma and helminthiasis. The M2 fraction can be
induced by canonical stimuli IL-4, IL-10, IL-13 and arginase-1
(Arg-1) and transforming growth factor  (TGFp).

M2 macrophages are characterized by a high level of secre-
tion of anti-inflammatory cytokines, such as IL-10 and a very
low level of pro-inflammatory ones, such as IL-12 [18].

Under different pathophysiological conditions, the same sig-
naling pathway may be involved in the polarization of M1 or M2
macrophages. Alternative macrophage activation regulates sys-
temic inflammation and plays an important role in the develop-
ment of metabolic disorders, though, the molecular mechanisms
of regulation of macrophage phenotype switching have not been
fully studied.

One of the essential ways to implement epigenetic mecha-
nisms is posttranslational modification of histone and nonhis-
tone proteins by their deacetylation using the sirtuin family
SIRT1-7 [24]. SIRT1 is the nicotinamide adenine dinucleo-
tide (NAD")-dependent deacetylase class III, which epigenet-
ically reprograms inflammation by deacetylation of histones
and transcription factors — nuclear factor kB (NF-«kB) and
activator protein 1 (AP-1), leading to transcriptional repres-
sion of inflammatory-related genes [26]. SIRT1 regulates
polarization of macrophages by controlling the inhibition of
the M1 subpopulation and stimulating the activation of M2
macrophages [27].
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SIRT1 may be involved in alternative macrophage activa-
tion. It has been found that the expression of SIRT1 is higher
in anti-inflammatory macrophages of the M2 phenotype, SIRT1
deficiency coordinates the stimulating conversion of M1 macro-
phages and inhibits alternative M2 activation [27].

Therefore, the aim of our study was to determine the reg-
ulatory role of SIRT1 in M1/M2 polarization of peripheral
blood monocytes in young people with overweight and Class
I obesity.

Material and methods. The study was conducted with the
permission of the Commission on Bioethics of the Ukrainian
Medical Stomatological Academy. Informed consent was signed
by all subjects.

30 subjects of both gender, aged 18-25 years have been exam-
ined. Anthropometric studies with the calculation of body mass
index (BMI) according to the formula: BMI =body weight (kg)/
height (m)? have been made. Groups were formed by the BMI:
the subjects with normal body weight (n=10, BMI 18.50-24.99
kg/m?), the subjects with overweight (n=10, BMI 25.00-29.99
kg/m?), the subjects with Class I obesity (n=10, BMI 30.00—
34.99 kg/m?).

Peripheral blood mononuclear suspension was isolated from
heparinized blood according to conventional technique by den-
sity gradient centrifugation of phycol-verografin (p=1.077 g/
ml®, Granum, Ukraine) followed by double washing in sterile
0.9% NaCl.

Monocytes were isolated by adhesion on the plastic plates in
RPMI-1640 medium with L-glutamine and sodium bicarbon-
ate (Sigma-Aldrich, USA), resuspended, using, upon counting
completion, suspension with a concentration of not less than
3-5%10° cells/ml, which in a volume of 0.5 ml was transferred to
the wells of the 24-well sterile plates.

E. coli lipopolysaccharide (LPS) (Sigma-Aldrich, USA) at a
dose of 100 ng/mL and yIFN (Ingaron, Pharmaclone, Russia) at
a dose of 100 ng/mL were used to induce polarization of mac-
rophages by the M1 phenotype [11,14]. To induce polarization
of macrophages by the M2 phenotype, recombinant human IL-4
(Sino Biological, Life Technolohies, USA) was added to the
incubation medium at a dose of 20 ng/mL [14]. Unstimulated
monocytes/macrophages were used as controls.

Cells and supernatant were selected for the study on day 3
and 7 of incubation at 37°C in an atmosphere with 5% CO,. Cell
suspensions were processed under sterile conditions.

The level of the statl, stat6 and sirt] gene expression was
determined by the polymerase chain reaction (PCR) in real-time
PCR. The total RNA was isolated from a biological sample us-
ing a set of reagents for isolation and purification of RNA with a
magnetic sorbent (UkrGenTech, Ukraine).

Determination of statl, stat6 and sirt] gene expression was
performed using the DT-light detection amplifier (DNA-Tech-
nology, Russia). The sequencing primers are shown in Table
1; the b-actin gene (Actin beta, ACTB) was used as a reference
gene [20,21,17].

For data analysis, the relative Ct method was used, calculated
by the formula 24,
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Table 1. Primers for determining gene expression

Gene Sequencing primers
statl F: 5’ - CCAAAGGAAGCACCAGAGCC - 3°
R: 5’ - AGAGCCCACTATCCGAGACACC - 3’
stat6 F: 5'- CTTTCCGGAGCCACTACAAG - 3'
R: 5' - AGGAAGTGGTTGGTCCCTTT - 3'
o F: 5’ - TCAGTGTCATGGTTCCTTTGC - 3’
s R: 5’ - AATCTGCTCCTTTGCCACTCT - 3’
LCTR F: 5’ - GACAGGATGCAGAAGGAGATTACT - 3°
R: 5’ - TGATCCACATCTGCTGGAAGGT - 3’

The level of IL-6 and IL-10 cytokines in the cell supernatant
was determined on day 7 of incubation; high-sensitivity C-reac-
tive protein (hsCRP) (Vector-Best, Russia) and serum TGFp1
(Affimetrix, eBioscience, Austria) was determined using the sets
of reagents for solid-phase enzyme-linked immunoabsorbent as-
say in compliance with the manufacturer’s instructions. The re-
sults were recorded using the LabLine-026 analyzer.

Statistical data processing was performed using the STA-
TISTICA 10.0 (StatSoft Inc., USA) and GraphPad Prism 8.00
(GraphPad Software Inc., USA) software. Data are presented in
the form of arithmetic mean (M) and its mean accuracy (m),
the median (Me), upper and lower quartiles (Q1-Q3). The
Shapiro-Wilk test was used to verify the normality of the data
distribution. Statistical processing was performed using the non-
parametric even Wilcoxon test and the odd Mann-Whitney test.
Spearman’s correlation analysis was used to determine the cor-
relation between the rates. Differences at p<0.05 were consid-
ered statistically significant.

Results and discussion. During incubation for 3 days, a sig-
nificant increase in the level of statl gene expression was ob-
served in cells, stimulated with M1 and M2 phenotype, in the
subjects of all study groups (Table 2). The most significant in-
crease was observed in LPS and yIFN-stimulated cells compared
to the expression level in unstimulated cells. Upon stimulation
of IL-4 monocytes, a significantly higher level of statl expres-
sion was determined in cells of the subjects with normal weight
and Class I obesity, compared to unstimulated cells.

The level of stat6 gene expression was significantly higher
in LPS and yIFN-stimulated cells in the subjects with normal
weight and Class I obesity. A significant increase in expression
level of IL-4-stimulated cells was found in the subjects with
overweight and Class I obesity.

The sirt] gene expression was significantly increased in LPS
and yIFN-stimulated and IL-4-stimulated macrophages in cells
of the subjects of all study groups, compared to the correspond-
ing rates of unstimulated cells.

Notably, the rates of sirtl expression in IL-4-stimulated cells
were higher compared to LPS and yIFN-stimulated cells. In cells
of the group with normal body weight, this difference was sig-
nificant.

The maximum rate of the expression level was observed in the
cells of the subjects with Class I obesity compared to unstimu-
lated cells (1.084 (0.574 — 5.650)*“ and 0.501 (0.203 — 0.877)
ACt p=0.005) (Table 2).

At the next stage, the level of statl, stat6 and sirtl gene ex-
pression in cells incubated for 7 days was determined (Table 2).
In LPS and yIFN-stimulated cells, the level of stat/ gene expres-
sion was significantly higher in cells of all groups compared to
the expression level in the corresponding unstimulated cells.
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The level of stat! gene expression in IL-4-stimulated cells of
all groups is significantly higher compared to unstimulated cells.
The highest level of expression was determined in cells of the
group with Class I obesity compared to the rates in unstimulated
cells (0.206 (0.036 — 0.466)*°* and 0.109 (0.029 — 0.217)2,
respectively, p=0.005).

The study of stat6 gene expression in LPS and yIFN- stimu-
lated macrophages has shown its significantly higher level in
the cells of the subjects of all study groups compared to the cor-
responding rates of unstimulated cells.

The level of stat6 gene expression in IL-4-stimulated mac-
rophages was significantly higher in the cells of subjects with
overweight and Class I obesity compared to unstimulated cells.
The highest expression rate was observed in IL-4-stimulated
macrophages in the obese subjects (0.017 (0.010 - 0.072)4 and
0.008 (0.006 - 0.041) 2, respectively, p=0.005).

In cells of the subjects with normal body weight, the level of
stat6 gene expression in IL-4-stimulated cells was significantly
lower than that compared to LPS- and yIFN-stimulated mac-
rophages. The level of sirt] gene expression was significantly
higher in LPS and yIFN-stimilated macrophages and IL-4-stim-
ulated macrophages of cells of the subjects of all study groups
compared to unstimulated cells.

Subsequently, we compared the levels of the statl, stat6, and
sirtl gene expression between the study groups (Table 3). No
significant difference in the level of the statl gene expression
was found.

When incubated for 3 days, a significantly higher level of
stat6 gene expression was detected in IL-4-stimulated cells in
subjects with overweight compared to the control group (0,008
(0,005 — 0,009)“ and 0,003 (0,002 — 0,005)2, respectively).

Significantly higher level of stat6 gene expression was also
found in unstimulated cells, LPS and yIFN- stimulated mac-
rophages and IL-4- stimulated macrophages in obese subjects
compared to the corresponding cells of the subjects with normal
body weight.

Incubation for 7 days showed a significantly higher level of
stat6 gene expression in the IL-4-stimulated cells of the over-
weight subjects compared to the control group. In the subjects
with Class I obesity, the stat6 gene expression was significantly
higher in the unstimulated cells and in IL-4-stimulated cells,
compared to the control group.

The sirtl gene expression during incubation for 3 days in
overweight subjects exceeded the data of the control group in
the unstimulated cells, LPS and yIFN-stimulated cells and IL-
4-stimulated cells. In cells of the subjects with Class I obesity
the sirtl gene expression exceeded the data of the control group
in unstimulated cells, LPS and yIFN-stimulated cells and IL-
4-stimulated cells.
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Table 3. The level of the statl, stat6, sirt] gene expression in monocytes/macrophages of the study groups (Me (Q1-03))

Rates

Subjects with normal body

Subjects with overweight

Subjects with Class I obesity

weight n=10 n=10 n=10
Statl, 24t
0,032 0,071
Unstimulated cells, 0,098 © 022’ 20,102) (0,017 -0,217)
3 days of incubation (0,039 -0,177) ’ p=0 45’0 p=0,91
’ p1=0,821
0,131
LPS- and yIFN- 0,199 0:046 (0,029 - 0,330)
stimulated cells, (0.051 - 0.287) (0,034 - 0,250) —0.801
3 days of incubation ’ o p=0,496 p=
p1=1,000
ICI;I?S_ S;llg; 15:(@)(13 0,121 0,035 o 0207’(37(;1 267)
in(; bati}(,)n (0,041 - 0,267) (0,029 - 0,154) ’ 0 62,3
u p=0,273 1?1=6 st
0,032 0,109
Unstimulated cells, 0,092 (0.02 1’ -0.077) (0,029 - 0,217)
7 days of incubation (0,027 - 0,154) ’ p=0 38,5 p=0,623
’ p1=0,521
0,128
LPS- and yIFN- 0,118 0,056 (0,031 - 0,250)
stimulated cells, (0.047 - 0.267) (0,036 - 0,165) ~0.97
7 days of incubation ’ o =0,521 P~
Y P p1=1,000
IL-4-stimulated 0.08 0,206
cells, 7 days of 0,189 © 047’_ 0.217) (0,036 - 0,466)
incubation (0,047 - 0,330) ? p=0 49,6 p=0,678
’ p1=0,734
Stat6, 21
0,004 0,095
Unstimulated cells, 0,002 © 002’ -0,005) (0,083 -0,117)
3 days of incubation (0,002 - 0,004) ’ =0 22’7 p=0,0002
’ p1=0,0002
0,159
LPS- and yIFN- 0,005 0,005 (0,109 - 0,177)
stimulated cells, (0,003 - 0,007) (0,003 - 0,007) p=0,0002
3 days of incubation p=1,000 p1=0,0002
IL-4-stimulated 0.008 0,210
cells, 3 days of 0,003 © 005’ £0,009) (0,154 - 0,354)
incubation (0,002 - 0,005) ’ ’ p=0,0002
p=0,005 p1=0,0002
0.005 0,008
Unstimulated cells, 0,003 © 00’3 ~0.01) (0,006 - 0,041)
7 days of incubation (0,002 - 0,004) ’p=0 5 937 p=0,013
’ pl1=0,112
0,011
LPS- and yIFN- 0,006 0,007 (0,008 - 0,072)
stimulated cells, (0,005 - 0,01) (0,005 - 0,015) =0,054
7 days of incubation p=0,706 p1=0,082
IL-4-stimulated 0.009 0,017
cells, 7 days of 0,004 © 008, £0,027) (0,010 - 0,072)
incubation (0,003 - 0,006) ’ p=0 065 p=0,002
’ p1=0,054
© GMN 105
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Sirtl, 22
. 0,024 0,501
Unstimulated cells, 0,003 (0,014 - 0,051) (0,203 - 0,877)
3 days of incubation (0,002 - 0,005) ’ -0 00’02 p=0,0002
P p1=0,0003
0,559
LPS- and yIFN- 0,003 0.028 (0,250 - 1,310)
stimulated cells, (0,019 - 0,054) _
3 days of incubation (0,002 - 0,005) =0,0002 p=0,0002
Y P p1=0,0003
IL-4-stimulated 0.040 1,084
cells, 3 days of 0,006 © 024’ -0.083) (0,574 - 5,650)
incubation (0,006 - 0,007) ’ -0 00’03 p=0,0003
P p1=0,0003
0,019 0,483
Unstimulated cells, 0,002 © 014’ -0.047) (0,287 - 0,662)
7 days of incubation (0,002 - 0,003) ’ -0 00’02 p=0,0002
P=0 p1=0,0002
0,685
LPS- and yIFI- 0,003 0:035 (0,435 - 0,758)
stimulated cells, (0,021 - 0,063) =
7 days of incubation (0,002 - 0,004) =0,0002 p=0,0002
y p=0 p1=0,0002
IL-4-stimulated 0.048 0,877
cells, 7 days of 0,004 © 025’ - 0.095) (0,819 - 1,650)
incubation (0,003 - 0,005) ’ -0 0062 p=0,0002
p=0 p1=0,0002

notes. here and thereafter in Table 4: p — the significance of differences between the rates of groups with overweight,

Class I obesity and subjects with normal body weight;

pl1— the significance of differences between the rates of groups with overweight and Class I obesity

Table 4. statl/stat6 gene expression ratio (M+m)

Rates Subjects with normal Subjects Subjects
body weight n=10 with overweight n=10 with class I obesity n=10
3-day long incubation
statl/stat6 ratio 1,07 £0,29
) 1 ) ,
LPS- and yIFN-stimulated 45,83 £9.28 37’7620 i§,72 p=0,002
cells P p1=0,0003
. 0,51+0,14
+ ’ ’
p= p1=0,0003
7-day long incubation
statl/stat6 ratio, 10,76 + 3,81
LPS- and yIFN-stimulated 17,15+ 5,40 18’920i961’69 p=0,308
cells p= p1=0,241
statl/stat6 ratio, 3782 £ 8.87 12,12 £ 3,71 141’)150;:?’866
IL-4-stimulated cells p=0,026 p1=0,791

7-day-long incubation of cells of the subjects with overweight
was characterized by a significantly higher level of sirt/ gene
expression compared to the control group in unstimulated cells,
LPS and yIFN-stimulated cells and IL-4-stimulated cells. In
cells of the subjects with Class I obesity the sirt/ gene expres-
sion was also significantly higher in unstimulated cells, LPS and
yIFN-stimulated cells and IL-4-stimulated cells, compared to

the control group.
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lated (Table 4).

To determine the direction of polarization of macro-
phages, the statl to stat6 gene expression ratio was calcu-

It has been established that the statl/stat6 ratio in LPS and
yIFN-stimulated cells, incubated for 3 days, was by 97.67% sig-
nificantly lower in the subjects with Class I obesity compared
to the subjects with normal body weight and by 97.17% lower

compared to the subjects with overweight.
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In the subjects with overweight, the statl/stat6 ratio in IL-4-stim-
ulated cells was significantly lower compared to cells of the control
group. The most significantly low stat/stat6 ratio was found in the
IL-4-stimulated cells of the subjects with Class I obesity (0.51 +
0.14 vs. 52.67 + 12.59 in group with normal body weight and 13.20
+ 3.58 subjects with overweight, respectively).

In cells incubated for 7 days, the difference in the ratio was small-
er (Table 4). In the subjects with overweight and obesity, the statl/
stat6 in IL-4-stimulated cells was significantly lower by 67.95%
and 65.50%, respectively, compared to the corresponding ratio in
the cells of the subjects with normal body weight.

Subsequently, on day 7 of incubation, the level of cytokines in
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the cell supernatants was determined. In the subjects with Class
I obesity, the level of IL-6 in supernatants of LPS and yIFN-
stimulated cells was by 0.12% significantly higher compared to
unstimulated cells.

The level of IL-6 in the supernatants of IL-4-stimulated cells
of the subjects with normal body weight and overweight was
significantly lower by 0.18% and 5.5%, respectively, compared
to LPS and yIFN-stimulated cells.

The comparison between the study groups has shown that in
the supernatants of LPS and yIFN-stimulated cells of the obese
subjects, the level of IL-6 was by 3.34% significantly higher
compared to the subjects with normal body weight (Fig. 1A).
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Fig. 1. The level of cytokines and biomarkers in the biological fluids of the subjects:
(4) 1I-6 in cell supernatants, (B) 1I-10 in cell supernatants; (C) hsCRP in serum; TGFf1 in serum

The study of IL-10 in the overweight subjects has shown that
in the supernatants of unstimulated cells, the determined level of
IL-10 was by 72.13% significantly lower compared to the sub-
jects with normal body weight (Fig. 1B).

In supernatants of LPS- and yIFN-stimulated cells of the sub-
jects with Class I obesity, the level of IL-10 was by 20.67% sig-
nificantly higher compared to the corresponding rate of the group
with normal body weight. The level of IL-10 in the supernatants of
IL-4-stimulated cells in the overweight subjects was by 77.62% and
60,15% significantly lower compared to the subjects with normal
body weight and the subjects with Class I obesity, respectively.

The level of hsCRP and TGFf1 in the blood serum of the sub-
jects was further determined. The level of hsCRP was significantly
higher in the subjects with Class I obesity by 370.59% and 236.84%
compared to the subjects with normal body weight and overweight,
respectively (Fig. 1C). The concentration of TGFB1 in the blood
serum of the subjects with overweight and normal body weight did
not differ significantly. In the obese subjects, the level of TGFf1
was significantly higher by 82.19% and 46.36% compared to the
subjects with normal body weight and overweight, respectively
(Fig.1D).

Subsequently, correlation between the levels of sirt/ gene ex-
pression in the dynamics of incubation in individuals with dif-

© GMN

ferent body weight has been studied (Fig. 2).

Correlation analysis in the subjects with normal body weight
revealed a positive strong correlation between sirt/ gene expres-
sion in cells stimulated with IL-4 for 3 and 7 days (r=0.751,
p=0.023) (Fig. 2A).

In the subjects with overweight, a positive strong correlation
between sirt] expression in cells stimulated with LPS and yIFN
for 3 and 7 days was determined (r=0.733, p=0.020) (Fig. 2,
B); a moderate correlation between sirt/ expression in unstimu-
lated cells, 3 days of incubation and stimulated with IL-4 for 7
days (r=0.652, p=0.046) (Fig. 2C) and sirt! expression in cells
stimulated with IL-4 for 3 and 7 days was determined (r=0.663,
p=0.042) (Fig. 2D). The subjects with Class I obesity showed
positive strong correlation between sirt/ expression in LPS and
yIFN-stimulated cells for 3 and 7 days (r=0.742, p=0.018) (Fig.
2E) and the moderate sirt/ expression in IL-4 stimulated cells
for 3 and 7 days (r=0.669, p=0.040) (Fig. 2F).

At the next stage the correlation between the rates of sirt/
and stat6 gene expression have been determined. In the subjects
with normal body weight, a positive moderate correlation be-
tween sirt] gene expression in cells stimulated with IL-4 for 7
days and stat6 in cells stimulated with IL-4 for 3 days was found
(r=0.637, p=0.026) (Fig. 3A).
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Fig. 2. Correlation analysis sirtl expression during incubation under conditions:

(4) Il-4-stimulated for 3 and 7 days (normal body weight); (B) LPS- and yIFN-stimulated for 3 and 7 days (overweight);
(C) 1l-4-stimulated for 7 days and unstimulated cells (overweight), (D) 1l-4-stimulated for 3 and 7 days (overweight);
(E) LPS- and yIFN-stimulated for 3 and 7 days (class I obesity); (F) Il-4-stimulated for 3 and 7 days (class I obesity)
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Fig. 3. I. Correlation analysis sirtl with stat6 expression under conditions:
(A) 1I-4-stimulated for 7 and 3 days (normal body weight);
(B) 1l-4-stimulated for 7 and 3 days (overweight),
(C) Il-4-stimulated for 7 and 3 days (class I obesity).
II. Correlation analysis sirtl, statl and stat6 expression with cytokines and biomarkers under conditions:
(D) LPS- and yIFN-stimulated for 3 days (class I obesity);
(E) LPS- and yIFN-stimulated for 7 days (normal body weight);
(F) LPS- and yIFN-stimulated for 3 days (overweight);
(G) LPS- and yIFN-stimulated for 7 days (class I obesity)
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In the subjects with overweight, positive strong correlations
were formed between the sirtl expression in cells stimulated
with IL-4 for 7 days and stat6 in cells stimulated with IL-4 for 3
days (r=0.781, p=0.010) (Fig. 3B).

In the subjects with Class I obesity, positive correlations be-
tween the sirtl expression in cells stimulated with IL-4 cells for
7 days and stat6 in cells stimulated with IL-4 for 7 days were
found (r=0.710, p=0.025) (Fig. 3C).

Also, in obese subjects, a negative strong correlation be-
tween the sirtl expression in cells stimulated with LPS and
vIEN for 3 days and IL-6 in the supernatant of cells stimu-
lated with LPS and yIFN (r=-0.838, p=0.013) was observed
(Fig. 3 D).

The studies of correlation between the level of expression
and serum parameters in the subjects with normal body weight
showed the presence of negative moderate correlation between
statl expression in cells stimulated with LPS and yIFN for 7
days and serum TGFp1 (r=-0,640, p=0,026) (Fig. 3E).

In the group with overweight, a positive moderate cor-
relation between stat! expression in cells stimulated with
LPS and yIFN for 3 days and hsCRP was observed (r=0.673,
p=0.039) (Fig. 3F). In obese subjects, a positive moderate
correlation between the stat6 expression in cells stimulated
with LPS and yIFN for 7 days and serum TGFB1 was ob-
served (r=0.685, p=0.035) (Fig. 3G).

Obesity is currently recognized as one of the major health
problems worldwide. Obesity leads to the development of
chronic low-intensity systemic inflammation, the main factors
of which are an increase in the number of proinflammatory sub-
populations of macrophages in adipose tissue and deregulated
production and functioning of adipose tissue hormones and cy-
tokines.

Normally, in adipose tissue, macrophages are one of the main
types of immune cells, most of them belong to the “alternatively
activated” type 2 macrophages — M2, the M2:M1 ratio is con-
stituted approximately 4:1 [25]. In obesity, the infiltration by
monocytes, which differentiate into macrophages, increses. This
leads to polarization with the formation of a pro-inflammatory
phenotype, the development of adipose tissue inflammation and
insulin resistance [5].

SIRT1, as a key regulator of metabolism, is responsible for
a number of important processes — regulation of inflammation
mediated by deacetylation of NF-kB, metabolism and stress
through Forkhead Box Protein O (FOXO) and lipid metabo-
lism mediated by Sterol Regulatory Element-Binding Protein
(SREBP) [1,12]. SIRT1 regulates the activity of transcription
factors that are key participants in the inflammatory processes.
In particular, SIRT1 interacts directly with the RelA/p65 NF-xB
subunit and deacetylates lysine 310, an important site for NF-xB
activity [28].

Given the important role of SIRT1 in the regulation of
inflammation, we investigated how SIRT1 affects the pro-
cess of M1/M2 polarization of peripheral blood monocytes
in young people depending on the body weight. We used a
methodological approach to determine the regulatory role
of SIRT1 in the formation of the polarization profile of pe-
ripheral blood monocytes mediated by the major transcrip-
tion factors of the signaling cascade STAT1 and STAT6 in
the subjects with overweight and Class I obesity. The level
of expression of these factors under conditions of stimula-
tion of polarization on the M1 or M2 profile, the production
of cytokines directly by cells and their level in serum have
been studied.

© GMN

We obtained data indicating an increase in the level of the
sirt] gene expression with weight gain. The sirt/ expression
was significantly higher in the cells of obese > overweight >
healthy subjects. The highest rates of sir¢/ expression have
been found in IL-4-stimulated cells of the subjects with Class
I obesity.

An increase in the expression level is observed in the dy-
namics of cell incubation, which is confirmed by the forma-
tion of positive strong and moderate correlation between the
expression level during the incubation for 3 and 7 days. No-
tably, it is observed in the subjects with normal body weight
in cells stimulated with IL-4 for 3 and 7 days, and in the sub-
jects with overweight and Class I obesity in LPS and yIFN-
stimulated cells.

Changes in the level of sirt] expression were identified in
some diseases, and in obesity and diabetes a decrease in the
sirt] level was more common [3].

Given the dependence of SIRT1 activity on the nutrient sta-
tus, it has been observed that weight loss in dietary and exercise
restriction in overweight patients is accompanied by increased
sirt] expression in peripheral blood mononuclear cells [7].

STATG6 is a key transcription factor for IL-4/IL-13 polariza-
tion by the M2 phenotype. According to Palma A. et al [19],
in the presence of IL-4 there is a rapid expression of major
regulators of M2a (STAT6, Peroxisome Proliferator-Activat-
ed Receptor y (PPARY) and Jumonji Jomain-Containing Pro-
tein D3 (JMJD3)), IL-10 production along with slow decline
in IL- 12 production.

We have found that the level of stat6 gene expression
was maximally expressed in the subjects with normal body
weight in stimulation with LPS and yIFN, and in the sub-
jects with overweight and obesity in stimulation with IL-4.
The comparison between the groups showed a significantly
higher level of stat6 expression in obese subjects in unstimu-
lated cells and in macrophages stimulated by the M1 and M2
profile (3 days) and M2 (7 days). No significant differences
in statl expression between the groups with different body
weight were detected.

Notably, the highest increase in both stat6 and sirt! expres-
sion was observed in IL-4-stimulated macrophages. Positive
strong and moderate correlations for IL-4-stimulated cells were
identified between the sirt/ and stat6 expression, confirming the
regulatory effect of SIRT1 and promoting polarization toward
M2 phenotype formation by peripheral blood monocytes in the
subjects with overweight and Class I obesity.

Antagonism has been established between STAT6 and
STAT1, described for polarization of Thl and Th2 cells
by yIFN and IL-4, respectively [23]. Mutually antago-
nistic relationships link the transcription factors NF-xB
and STAT6 and STAT1 and STAT6 in a way that the an-
ti-inflammatory factor STAT6 helps to suppress the pro-
inflammatory transcription factor STAT1 and NF-«B [2].

Calculation of the statl/stat6 expression ratio to assess the
correlation between pro- and anti-inflammatory signaling
pathways showed that even under conditions of non-critical
weight gain, the ratio decreases, indicating redistribution of
polarization towards the anti-inflammatory phenotype. The
lowest rates of the statl/stat6 ratio were determined in the
cells of the subjects with Class I obesity, stimulated with LPS
and yIFN and IL-4 for 3 days. Also, the rate of statl/stat6
in the cells of the obese subjects, stimulated with IL-4 for 7
days, is significantly lower than in the subjects with normal
body weight.
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Levels of pro- and anti-inflammatory cytokines were deter-
mined to confirm the formation of the corresponding polariza-
tion profile. Weight gain is accompanied by the increase in the
size and/or number of adipocytes, which is accompanied by the
increase in production and the appearance of higher concentra-
tions of cytokines IL-1p, IL-6, TNF-a [9].

We have found that the supernatants of LPS and yIFN-
stimulated cells of the obese subjects had significantly higher
level of IL-6 compared to the subjects with normal body
weight. Correlation analysis showed a negative correlation
between IL-6 secretion and SIRT1 expression in LPS- and
vIFN-stimulated cells. Smith T.D. et al (2016) have reported
that LPS and yIFN-stimulated macrophages showed the high-
est secretion of inflammatory cytokines, including IL-6, com-
pared to levels in supernatants of unstimulated cells or cells
exposed to IL-4 [22].

IL-10 is an important anti-inflammatory cytokine produced
by T-cells and activated monocytes/macrophages. An increase in
the level of IL-10 in cells stimulated with the M2 phenotype has
been shown [22]. The findings show a significant increase in the
level of IL-10 in the supernatants of LPS and yIFN-stimulated
cells in the subjects with Class I obesity compared to the normal
weight group and a decrease in the supernatants of IL-4- stimu-
lated cells in the subjects with overweight compared to the sub-
jects with normal body weight.

To identify signs of chronic systemic inflammation in the sub-
jects, we determined the level of serum hsCRP and TGFp1.

CRP is an acute phase protein that is involved in the immune
response, its level increases with tissue damage, obesity, car-
diovascular disease, stroke, infections and inflammation. Serum
CRP levels are positively correlated with BMI [15]. Mahassni
S.H., Bashanfar N.O. [13] report about changes in CRP and
proinflammatory adipokines in young healthy individuals with
overweight and obesity with minimal changes in the immune
system and blood.

We have found that the level of hsCRP in the serum of the
subjects with Class I obesity was significantly higher compared
to the subjects with normal body weight and overweight, which
are in concordance with literature data.

TGFp1 is a polypeptide with potent immunosuppressive func-
tions, a member of the cytokine family of transforming growth
factor B. TGFB1 elevation occurs due to infiltration and activa-
tion of macrophages in the adipose tissue. Chielle E.O. et al. [6]
report that an increase in serum TGFf1 is observed in the over-
weight subjects and especially in obese individuals regardless of
the gender. TGF is positively correlated with body weight and
BMI in obese women [10].

We obtained similar data, according to which the level of
TGFB1 in the serum of the subjects with Class I obesity was
significantly higher compared to the subjects with normal body
weight and overweight. Correlation analysis showed a positive
correlation between TGFB1 and stat6 expression (p=0.035) in
contrast to a negative correlation between stat/ (p=0.026) in the
subjects with normal body weight.

Thus, the findings show that in peripheral blood monocytes of
the subjects with overweight and Class I obesity, SIRT1 imple-
ments a regulatory role mediated by the signaling cascade of
the STAT6 transcription factor with the direction of polarization
towards the anti-inflammatory phenotype. Significantly higher
level of sirtl gene expression in unstimulated cells, in stimu-
lation and its increase during the incubation period, indicate a
possible preconditioning of peripheral blood monocytes, which
counteracts the formation of the proinflammatory phenotype

110

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

before recruiting monocytes into the adipose tissue. This effect
occurs in people with overweight and low-risk obesity, without
signs of metabolic pathology in the presence of minor signifi-
cant changes in markers of systemic inflammation.

Conclusions. SIRT1 promotes M2 polarization of peripheral
blood monocytes toward the anti-inflammatory phenotype in
young individuals with overweight and Class I obesity mediated
by increased expression of the stat6 gene. The direction of polar-
ization toward the anti-inflammatory phenotype is indicated by a
decrease in the statl/stat6 ratio and the formation of correlations
between sirt/ and stat6 expression for LPS and yIFN- stimu-
lated cells and IL-4-stimulated cells.
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SUMMARY

SIRT1 CONTRIBUTES TO POLARIZATION OF PE-
RIPHERAL BLOOD MONOCYTES BY INCREASING
STAT6 EXPRESSION IN YOUNG PEOPLE WITH OVER-
WEIGHT AND LOW-RISK OBESITY

Kolinko L., Shlykova O., Izmailova O., Vesnina L.,
Kaidasheyv 1.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

Obesity contributes to the formation of low-intensity systemic
inflammation with major participation of monocytes/macro-
phages. Nicotinamide adenine dinucleotide (NAD")-dependent
deacetylase class III SIRT1 regulates the polarization of macro-
phages, controlling the inhibition of the M1 subpopulation and
stimulating the activation of M2 macrophages.

The aim of our study was to determine the regulatory role of
SIRT1 in M1/M2 polarization of peripheral blood monocytes in
young people with overweight and Class I obesity.

30 subjects of both gender, aged 18-25 years have been ex-
amined. Groups were formed by the BMI: the subjects with nor-
mal body weight (n=10, BMI 18.50-24.99 kg/m?), the subjects
with overweight (n=10, BMI 25.00-29.99 kg/m?), the subjects
with Class I obesity (n=10, BMI 30.00-34.99 kg/m?). Peripheral
blood mononuclear suspension was isolated from venous blood.
E. coli lipopolysaccharide (LPS) at a dose of 100 ng/mL and
y-interferon (yIFN) at a dose of 100 ng/mL were used to induce
polarization of macrophages by the M1 phenotype. Unstimu-
lated monocytes/macrophages were used as controls. The level
of the statl, stat6 and sirt] gene expression was determined by
Polymerase Chain Reaction Real-time PCR.

The findings showed an increase in the level of the sirt/ gene
expression with weight gain. The highest rates of sirt/ expres-
sion were found in IL-4-stimulated cells of the subjects with
Class I obesity. It has been concluded that SIRT1 promotes M2
polarization of peripheral blood monocytes toward the anti-
inflammatory phenotype in young people with overweight and
Class 1 obesity, mediated by increased stat6 gene expression.
The direction of polarization toward the anti-inflammatory phe-
notype is indicated by a decrease in the stat/stat6 ratio and the
formation of correlation between the sirt/ and stat6 expression
in LPS and yIFN-stimulated cells and IL-4-stimulated cells.

Keywords: macrophages, macrophage polarization, SIRT1,
STAT1, STAT6, overweight, Class I obesity.

PE3IOME

SIRT 1 CIIOCOBCTBYET HNOJAPU3ALIUMA MOHO-
IIUTOB NEPUPEPUYECKOIN KPOBU IIYTEM YCH-
JIEHUS SKCHPECCHHU STAT6 Y MOJIOABIX JIAL C
MOBBIIIEHHOM MACCOM TEJIA U JEIKUM OXH-
PEHUEM

Koaunbko JI.M., lllasikoBa O.A., U3maiinoBa O.B.,
Becunna JI.9., Kaiinames W.II.

Vrpaunckas meouyunckas cmomamonozuueckas axaoemus,
Honmasa, Ykpauna

Osxupenue crnoco0CcTByeT GOpMHPOBAHHUIO CHCTEMHOTO BOC-
MajJeHusi HU3KOH HMHTEHCHBHOCTH, OCHOBHBIMH Y4YaCTHHKaMH
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KOTOPOTO CTAHOBSTCSI MOHOLMTBI/Makpodaru. HukornHamua-
nenuaaunykiaeotus; (NAD™)-3aBucumas neauneruiasa 11 kimac-
ca sirt] perymupyer HOJSIPH3aLHI0 MaKpo(haroB, OCYIIECTBISS
KOHTpOJIb 3a IMofaBieHueM cyononymsiuun M1 u ctumyaupys
akTHBauuio M2 makpogaros.

Lenbio uccnenoBanus sIBUIOCH ONPEAEICHUE PErYISTOPHON
ponu sirt] B M1/M2 mossipusanud MOHOIMTOB mepudepude-
CKOM KpOBM y MOJIOIBIX JIMI[ C IIOBBIIICHHOW Maccod Teia u
oxupeHueM | crenenu.

O6cnenoBano 30 yenosek oboero nosa B Bozpacre 18-25 ner.
Mo nnnexcy maccsl Tena (MMT) copmMupoBaHbI TPyIIIbI C HOP-
MajbHoi Maccoit (n=10, UMT 18,50-24,99 kr/m?), ¢ nOBbIIIEH-
Hoit (n=10, UMT 25,00-29,99 xr/m?), ¢ oxupenrem I crenenu
(n=10, UMT 30,00-34,99 kr/m?). CyCrieH31ur0 MOHOHYKJICAPOB
nepupepryeckoil KpOBH BBIACISUIM M3 BEHO3HOW KpoBH. J{is
UHIYKIMH TTOJsIpU3auy 1o GpeHotry M1 nenosp30Baiu JIUmo-
nomnucaxapun (LPS) E. coli 100 ar/mn u y-untepdepon (YIFN)

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

100 ur/ma, o ¢penoruny M2 - IL-4 20 ur/mi. Kontponem Obuin
HECTUMYJIUPOBAHHBIE MOHOLMTBI/Makpodarin. YpPOBEHb IKC-
MpEeCCUU I'eHOB statl, stat6 v sirt] onpeaensii METOA0M TMOJIH-
MEpPa3HOH LETTHOW PEaKIK B PEIKUME PEaTbHOTO BPEMEHH.

nOJ’ly‘-{eHHble JIa@HHBIC CBUACTECIIBCTBYIOT O POCTE ypOBHﬂ JKC-
Ipeccuu resa sirt] B COOTBETCTBHH C ITOBBIILICHHUEM MACChI TCJ1A.
HawuGonbime 3Ha4eHNs SKCIIPECCHH Sirt] OTIPEe/IeNIeHbI y JIHIL C
OKUpPEHHUEM | cTemeHu B KIIeTKax, CTUMYIMPOBaHHBIX I1L-4.
[enaercs BbIBOA, 4TO sirt! cmocoOcTtByeT M2 mnosspusanuu
MOHOIIUTOB Nepr(eprUueCcKOil KPOBU B CTOPOHY HPOTHBOBOCIIA-
JIUTEIHHOTO (PEHOTHIA Y MOJIOJBIX JIUIL C TTOBBILICHHOW MacCoi
Tena U OKUpeHneM | cTerneHn onocpe10BaHHO YCHICHHUEM JKC-
npeccuu rexa stat6. O HanpaBlICHUU TOJIAPU3ALUM B CTOPOHY
IMPOTUBOBOCHAJIUTEIIBHOI'O (beHOTI/Il'la CBUAECTEIILCTBYET yMeHb—
[IICHUE BEJIHYUHBI COOTHOIICHUs statl/stat6 w GhopMupoBaHUE
KOPPEJLMOHHBIX CBA3EH MEXIy dKCIpeccuei sirt! u stat6 nis
KJeTOK, cTuMynupoBanHbix LPS u yIFN u IL-4.
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