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BMNJMB TEPANEBTUYHOI O BBEAEHHA MYNbTUNPOBIOTUKA
HA TIMOTANAMO-TINO®I3BAPHO-HAHUPKOBY CUCTEMY | LUTOKIHOBUU NMPO®IJIb B YMOBAX CTPECY

Bueyanu ennue MmynmuwmamHoz20 npobiomuka (MI1) Ha emicm 2opmoHie cmpecy (adpeHokopmukomponHul 2opmoH (AKTI) ma kopmu3on)
ma emicm npo3ananbHux (iHmepnetkin (I/1) 18 ma 12B p40) ma aHmu3ananbHux (1/1-4 ma I/1-10) yumokiHie 3a ymoe epo3ugHo-8upa3Ko8ux ypa-
JKeHb, 8UK/TUKaHUX 800HO-iMMoOb6ini3ayiliHum cmpecom (BIC). BcmaHoeneHo, ujo MI1 cymmeeo npuckoptoeae eidHoesieHHs1 hyHKYioHy8aHHs 2ino-
manamo-2inogizapHo-HaOHUpPHUKo80i cucmemu 3a ymoe Oii cmpecy, wo eidobpaxanocs y 6inbw weudkoMy nosepHeHHi koHueHmpauii AKTI" ma
Kopmu3osy 8o 3Ha4yeHb iHmakmuux wypie. MI 3meHwyesae emicm npo3anansHux (I/1-18 ma I/1-12B p40) ma nideuuwjyeae emicm aHmu3anaabHuUx
(I/1-4 ma 1/1-10) yumockiHie 8 cupoeamui kpoei wiypie nicns BIC. Ompumani daHi ceidyamb, ujo oOHUM 3 MexaHi3mie nikyeanbHo20 eghekmy MI1 Ha
ypaxkeHHs1 8 c/1u308ili 060/10HYi wWiyHKa, 8UK/IUKaHi cmpecoM, € ensiue Ha cucmeMy cmpecy ma yumokiHoeuli npogins.

Knro4oei cnosa: adpeHokopmuKkomponHuili 20pPMOH, KOPMU30J1, YUMOKiHU, CMpec, My/ibmuwmaMHul NPobiomuk.

A. BupueHko, acn, T. PananeeBa, a-p 6uon. Hayk, T. BeperoBas, a-p 6uon. Hayk
KHY nmenn Tapaca LLleB4eHko, KueB

BNUAHME TEPAMNEBTUYECKOIO BBEAEHUA MYNbTUNPOBUOTUKA
HA TMNOTAJNTAMO-TMNO®U3APHO-HAANMOYEYHUKOBYIO CUCTEMY U LUTOKUHOBbIU MPO®UIb
B YCNOBUAX CTPECCA

W3yyanu enussHue mynsmuwmamHoz2o npo6uomuka (MI1) Ha codepxaHue 20pMOHOE cmpecca (adpeHoKopmMuKomponHbil 2o0pmoH (AKTI) u
Kopmu3oJ1) u codep)xaHue nposocnanumesnbHbix (uHmepnelkud (U1) 18 u 12B p40) u aHmueocnanumensHbix (U/1-4 u UJ1-10) yumokuHoe 8 ycro-
8USIX 3PO3UBHO-138EHHbIX NMOPaXKeHUl, ebl38aHHbIX 800HO-UMMOb6UU3ayuoHHOM cmpeccoMm (BUC). YcmaHoeneHo, ymo MIT cywecmeeHHO ycko-
P/ eoccmaHoesieHue hyHKYUOHUPOBaHUsl 2urnomasnamo-2unogusapHo-Hadrno4e4yHUKogol cucmemMel 6 ycriogusix delicmeusi cmpecca, 4mo om-
paxanocb e 6osiee 6bicmpom eo3epame koHueHmpayuu AKTI u kopmu3ona do 3HavyeHuli UHmakmHbIX kpbic. MI1 cHu Xan codepxaHue npoeoc-
nanumensHbix (U1-18 u UI1-12B p40) u noebiwan codepxaHue aHmueocnanumensHbix (U1-4 u UJ1-10) yumokuHoe 8 cbieoOpPOMKe Kpo8U KpPbIC
nocne BUC. MonyyeHHble OaHHbIe ceaudemenibcmayrom, Ymo 0OHUM U3 MexaHu3Moe sie4ebHo20 aghgpekma MI1 Ha nopaxeHusi e cnuszucmoli o60-
J104Ke )KenydKa, ebi38aHHble CMPeccoM, siesisiemcsi eo3delicmeue Ha cucmemy cmpecca u YumoKuHoebIl npogusib.

Knroyeenie crnioea: aBpeHOKOpMUKOMPOMHbIl 20PMOH, KOPMU30J1, YUMOKUHbI, CMPEecc, My/bMuUuWMaMMHbIU MPO6UOMUK.
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THE EFFECT OF ACETIC ZINC ON SERUM ZINC LEVEL
AND INTERLEUKIN 13 AND 6 LEVEL IN RATS EXPOSED TO ALCOHOL FOR 21 DAYS

The aim of this study was to examine the effect of acetic zinc supplementation on dynamics of zinc level and inflammatory cyto-
kines (IL-1B8 and IL-6) production in serum of rats subjected to ethanol exposure for 21 days.The zinc level in serum was determined
by flame atomic-absorption spectrophotometry. The level of IL-18 and IL-6 in serum was measured by enzyme-linked immunosor-
bent assay (ELISA) kits ("Sigma", CLLIA). A significant gradual decrease of serum zinc level and elevation of the levels of circulating
IL-1B and IL-6 were seen in the ethanol-fed animals been maximal on 16" and 21™. The changes of zinc level and IL-1 8 and IL-6 pro-
duction in ethanol-intoxicated rats were completely corrected after acetic zinc supplementation that was more evident at prolonged
ethanol exposure. Zinc level in such animals has been demonstrated to increase and exceed the control by 4.2 and 4.9 times on 16"
and 21° day of alcoholization. The IL-1B8 and IL-6 level diminished and normalized also at these stages of study. Our results suggest
that acetic zinc supplementation recovers zinc pool in blood and normalizes inflammatory cytokine production that may be due to
reduction of zinc deficiency and attenuating of oxidative stress thus leading to inhibition of inflammation.

Key words. Ethanol, chronic alcohol intoxication, zinc deficiency, inflammatory cytokines, interleukin 1, interleukin 6, acetic zinc.

Introducton

Ethanol has a variety of detrimental effects on immune
system including effects on cell mediated and humoral im-
mune response. It decreases neutrophil infiltration and
phagocytic capability, inhibits lymphocyte activation follow-
ing antigen stimulation, and alteres cytokine production by
T cells and macrophages [1]. Prolonged ethanol exposure
can directly and indirectly lead to the suppression of immu-
nity and increased susceptibility to infections. The alcohol
effects are dose-dependent, long-term ethanol consump-
tion has been associated with inflammation [2]. Alcoholic
liver disease is a result of a pro-inflammatory effect of
chronic ethanol exposure [3].

Ethanol affects the production of cytokines that involved
in inflammatory responses in plasma and a variety of tis-
sues including lung, liver, and very importantly brain [4].
Cytokines are regulatory proteins playing a key role in im-
mune and inflammatory response to infection by pathogens
and oncogenesis. Excessive alcohol abusers have in-
creased circulating levels of the inflammatory cytokines
such as TNF-a (tumor necrosis factor-a), IL-1B (inter-
leukin 1) and IL-6 (interleukin 6) [5]. A significantly in-
creased production of IL-1B, IL-6, IL 12, and TNF-a by un-
stimulated peripheral blood monocytes was demonstrated
in patients with alcoholic liver disease [6].

Severe zinc deficiency has been observed to develop in
patients who chronically abuse alcohol, it's is one of the most
consistent biochemical observation in alcoholic liver disease
(ALD) [7]. Zinc affects the function of immune system, be-
cause it is one of the most highly proliferative organs. Zinc is
crucial for normal growth and function of T and B cells,
macrophages, neutrophils, and NK cells [8]. Zinc directly
influences on blood mononuclear cell, diminishing the pro-
duction of cytokines (IL-1, IL-6, TNF-a and IFN-y) [9]. Vari-
ous immune disorders are associated with zinc deficiency
[10]. Decreased serum zinc level is observed in chronic in-
flammatory or infectious diseases [9, 11].

Zinc has been successfully used to restore impaired
immune functions in diseases accompanied by diminished
plasma zinc levels (rheumatoid arthritis, acrodermatitis
enteropathica, hemodialysis patients, elderly individuals)
[10]. A dietary zinc supplement has been proposed as pos-
sibly being an efficient method to palliate zinc deficiency in
alcoholism [12]. Studies using animal models have demon-
strated that Zn treatment prevents alcohol-induced liver
injury under both acute and chronic alcohol exposure con-
ditions [13, 14]. Zn has a high potential to be used in the
prevention and treatment of ALD [12]. It may be a com-
pletely new therapeutic tool for the selective suppression of
lymphocyte functions [10] and inhibition of inflammation. In
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comparison to conventional immunosuppressive drugs,
zinc has the advantage of being most nontoxic, even in
dosages well exceeding the recommended dietary intake
[15]. Acetic zinc has the lowest toxicity among zinc salts.

However, the molecular basis of zinc effects on immu-
nity in alcoholism is largely unknown. Altogether, these
observations would support the importance of studying of
acetic zinc effect on the production of pro-inflammatory
cytokines in blood of rats chronically consumed alcohol.
The circulating cytokines now may contribute to diagnostic
biomarkers of excessive alcohol intake and alcoholism [4].

This study was undertaken to examine the effect of
acetic zinc supplementation on dynamics of zinc level and
inflammatory cytokines (IL-18 and IL-6) production in se-
rum of rats subjected to ethanol exposure for 21 days.

Materials and Methods

The research was conducted on white nonlinear rats
(males) with body weight ranging from 180 to 200 g. Rats
were kept under standard conditions with free access to
animal chow and tap water. Animals were divided into
3 groups (n=10 per group), namely: (1) control; (2) chronic
alcohol intoxication (animals were intragastrically treated
with 40% ethanol (2 ml/100 g); one time per day for
21 days); (3) chronic alcohol intoxication and acetic zinc
treatment (animals were simultaneously intragastrically
treated with ethanol and acetic zinc (0.2 g /100 g that was
considerably less than LDsy=0,278+0,049 for white rats) for
21 days). The development of chronic alcohol intoxication
in rats was performed as described by M.H. Halilov and
S.A. Zackirhodjayev [16].

Rats were sacrificed by cervical dislocation on next day
after treatment with ethanol and acetic zinc for 4, 7, 11, 16
and 21 days. The protocol of animal experiment was ap-
proved by the European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Sci-
entific Purposes (Strasbourg, 18.111.1986). Blood samples
were collected for further analyses. Serum was collected
by centrifugation of whole blood sample at 1000xg for
10 min at 4°C and stored at — 80°C.

3

The zinc level in serum samples was determined by
flame atomic-absorption spectrophotometer C115-M1
("SELMICHROM?", Ukraine) with deuterium background
correction and digital analytical complex CAS-120 [17].

The level of cytokines (IL-18 and IL-6) was measured in
serum samples by commercially available enzyme-linked
immunosorbent assay (ELISA) kits ("Sigma", CLUA). Sam-
ples were processed according to the manufacturer's in-
structions. Optical densities of each well were analyzed us-
ing a microplate reader. Samples were processed in tripli-
cates, and were analyzed in batches to minimize inter-assay
variability. The level of cytokines was determined by calibra-
tion curve plotted using the IL-18 and IL-6 standards.

All analyses were performed using the Microsof Exel
2007 software package, version 12 (Microsoft Corporation,
USA). The Student's t-test was used for the evaluation of
the statistical significance of the differences observed be-
tween two or more groups, respectively. P values less than
0.05 were considered statistically significant.

Results and discussion

Serum zinc level has been measured in rats intragastri-
cally treated with ethanol for 4, 7, 11, 16 and 21 days. Zinc
level progressively diminished at all stages of studx and
was less than control by 32%, 2 and 2.75 times on 4™, 7™,
11" day of ethanol exposure, respectively. The most es-
sential decrease was observed on 16" and 21 day of
ethanol exposure (by 3.2 and 3.7 times in comparison to
the control) (Figure 1).

Simultaneous introduction of acetic zinc and ethanol to
rats led to elevation of serum zinc level which exceeded the
control at all stages of study. Results shown in Figure 1 indi-
cate that zinc level increased by 2, 4.4. and 8.5 times on 4“‘,
7™ 11" day of alcoholization, respectively, comparative to
untreated animals. An elevation was most evident on 16"
and 21% day and made 12.9 and 18 times similarly to that
observed in rats exposed to alcohol only. In this case zinc
level exceeded the control by 4.2 and 4.9 times.
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Figure 1. Serum zinc level in rats exposed to ethanol and acetic zinc for 21 day

*— P < 0,05 in comparison to the control group, ** — P < 0,05 in comparison to the group, treated with ethanol only

It seems clear that ethanol causes a notable fall in the
level of zinc in serum of rats. We may assume that zinc
deficiency develops in alcoholized rats and deepens after
prolonged ethanol exposure. Our results are in agreement
with findings of other authors. Chronic alcohol feeding as-

sociated with inflammation is characterized by low plasma
zinc levels or a noticeable zinc deficiency [18, 7]. Even the
shot-term ethanol treatment (for 5 days) has been shown to
decrease the zinc level in serum of rats [19].



ISSN 1728-2748

BIONOrIA. 3(65)/2013

~ 97 ~

The physiologic plasma zinc concentration represents a
very mobile and immunologically important pool [10]. The
observed by us decrease of zinc level in ethanol-
intoxicated rats likely reflects a redistribution of serum zinc
into the liver. Such redistribution according to the findings
of Singh et. al., occurs within the inflammation, caused by
increased production of inflammatory cytokines, mainly IL-1
and IL-6, and the subsequent induction of zinc-binding
metallothionein in hepatocytes [20].

In the present study, acetic zinc administration to etha-
nol-intoxicated rats restored zinc level in serum and it even
exceeded the control value. The effect of this drug was
more evident in rats exposed to ethanol for a longer time
(for 16 and 21 days). We can assume that acetic zinc
treatment restores the reserves of zinc in organism and
might be a tool for alleviating of zinc deficiency.

Zinc is considered to be an antioxidant, membrane-
stabilizing and anti-inflammatory agent. It has a role in the
prevention of free radical-induced injury during inflamma-
tory processes, decreasing reactive oxygene species
(ROS) generation via inhibition NADPH oxidase [9]. It also
inhibits NF-kB activation and this results in a decrease in
production of inflammatory cytokines [8].

Chronic alcohol exposure has been reported to aug-
ment secretion of inflammatory cytokines by PBMC [6].
Several studies in human and animal models have con-
firmed that increases in the production of inflammatory
cytokines such as IL-1, IL-6, TNF-a and IFN-y are associ-
ated with decreased zinc status [9].

In line with this, the circulating level of cytokines IL-1B3
and IL-6 was measured in ethanol-intoxicated rats treated
with acetic zinc. It was found that the ethanol-fed rats pro-
duced much higher levels of IL-1B and IL-6 than the control
rats, and this increase was progressively intensified by

prolonged ethanol exposure. The elevation of IL-1B serum
level was insignificant in animals treated with ethanol for
4 and 7 days, it averaged 12% and 20%, respectively, in
comparison to control animals (Figure 2). The level of this
cytokine increased more significantly after more long etha-
nol exposure for 11, 16 and 21 days and its value ex-
ceeded the control by 58%, 71% and 76%, respectively.

The serum level of IL-6 weakly increased at early
stages of alcohol intoxication (for 4 and 7 days), exceeding
the control by 19% and 35%, respectively (Figure 3). In
contrast to IL-1p3, IL-6 level dramatically rose by 2, 2.3 and
2.6 times in comparison to control in rats exposed to etha-
nol for 11, 16 and 21 days, respectively.

Simultaneous treatment of rats with ethanol and acetic
zinc led to gradual reduction of IL-18 and IL-6 level in se-
rum at all stages of study. The observed decrease was
insignificant in animals treated with zinc for a few days, but
this preparation evoked more substantial effect when has
been introduced for a longer time (16 and 21 days).

When rats were treated with acetic zinc and ethanol for
4,7 and 11 days, the serum level of IL-13 decreased by
12%, 23% 34%, respectively, in comparison to animals
exposed to alcohol only (Figure 2). Treatment with drug for
16 and 21 days diminished IL-13 level by 40% and 43%,
respectively. It should be noticed that level of this cytokine
came to normal at last stage of study.
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Figure 2. Serum level of IL-18 in rats exposed to ethanol and acetic zinc for 21 day

*— P <0,05 in comparison to the control, ** — P < 0,05 in comparison to the group, treated with ethanol only

Short-term treatment of rats with acetic zinc and etha-
nol (for 4 and 7 days) hasn't been observed to alter the
serum IL-6 level significantly. In the first case it didn't differ
from such in alcoholic animals, in the second case it de-
creased by 11% (Figure 3). The level of this cytokine dimin-
ished by 45%, 53% and 60% in rats subjected to zinc ad-

ministration for 11, 16 and 21 days, respectively, in com-
parison to alcoholic animals that haven't been treated with
preparation. Thus, the diminishing of II-6 level was most
evident in rats treated with acetic zinc for a longer time
(16 and 21 days), similarly to IL-1B. Both IL-1B and II-6
levels normalized on 16th and 21st day of zinc treatment.
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Figure 3. Serum level of IL-6 in rats exposed to ethanol and acetic zinc for 21 day

*—P <0,05 in comparison to the control, ** — P < 0,05 in comparison to the group, treated with ethanol only

Studies in experimental human model provided a pos-
sible mechanism by which zinc deficiency may affect cell-
mediated immunity adversely [8]. It was observed that the
production of inflammatory cytokines (IFN-y, TNF-a and
IL-18) by activated monocytes/macrophages is increased
as a result of zinc deficiency [9]. Such augmentation leads
to the generation of increased amounts of reactive oxygen
species (ROS) and developing of the oxidative stress.
Chronic alcoholism is also associated with an increased
intracellular production of inflammatory cytokines [5, 6].

As could be expected, ethanol induced a significantly in-
creased production of IL-13 and IL-6 analyzed in a group of
rats with alcohol intoxication. This observation indicates that
secretion of inflammatory cytokines by peripheral blood
monocytes of alcoholic rats could be increased. Such effect
could be related to the activation of these cells. This is con-
sistent with observations about the activation of human
monocytes and macrophages in chronic alcoholic individuals
[21]. Such activation could represent a risk factor for the
development of systemic inflammatory syndrome [22].

An increase of the production of inflammatory cytokines
IL-18 and IL-6 in ethanol-intoxicated rats may reflect the
cell-mediated immune dysfunctions and might be due to
decrease of zinc level in blood. The observed effect was
adversely affected in long-term alcohol exposure that is
associated with amplification of zinc deficiency.

We have demonstrated the ability of acetic zinc to in-
hibit the production of inflammatory cytokines IL-18 and
IL-6 in blood, which was simulated by alcohol. This prepa-
ration is more efficient when introducing to animals sub-
jected to prolonged ethanol exposure (for 16 and 21 days).

Zinc is considered to affect directly the cytokine produc-
tion [10, 11]. This preparation could also attenuate oxida-
tive stress in alcoholic animals that is in line with findings
concerning the antioxidant properties of this microelement.
Zinc was demonstrated to induce the production of metal-
lothionein, which is a scavenger of "OH [8]. It also com-
petes with iron and copper ions for binding to cell mem-
brane, thus decreasing the production of ‘OH, inasmuch as
these ions catalyze the production of "OH from HO,.

The beneficial effect of zinc preparation is associated
with reducing of oxidative stress and inhibition of the pro-
duction of inflammatory cytokines. Dietary zinc supplemen-
tation has been observed to prevent hepatocyte apoptosis
in mice subjected to long-term ethanol exposure [13]. The
action of zinc was assumed as suppression of oxidative

stress and death receptor-mediated pathways (NF-R1,
FasL, Fas, Fas-associated factor-1, and caspase-3).

Oral administration of zinc chloride has antioxidant ef-
fect on stomach and intestine of rats treated with ethanol
[12]. This preparation prevented and reversed alterations of
thiobarbituric acid reactive substance and reactive species
levels, total protein SH content, superoxide dismutase and
catalase activity induced by ethanol [14].

Oral administration of Zn(ll)-curcumin complex has
been reported to adjust the inflammatory cytokine-
mediated oxidative damage to the gastric mucosa in the
rats exposed to ethanol [23]. This drug prevented formation
of ulcer lesions induced by ethanol, inhibited TNF-a and IL-
6 expression, increased the activity of SOD and reduced
MDA levels in gastric mucosa.

We can assume that acetic zinc inhibits inflammation in
alcoholic animals via restoring zinc pool in organism and
thus removing the outcomes of zinc deficiency. The ob-
served augmentation of zinc level in blood of alcoholic
animals subjected to acetic zinc treatment is evidence of
such assumption.

Altogether, our results suggest that acetic zinc supple-
mentation has some benefit by recovery of zinc pool in
blood and diminishing the secretion inflammatory cytokines
thus restoring impaired immune function in alcoholism.

Conclusions

Alcoholization led to zinc deficiency in blood and aug-
mentation of the production of inflammatory cytokines IL-1
B and IL-6 in rats that is most evident at long-term ethanol
exposure (for 21 days). Acetic zinc supplementation recov-
ers zinc pool in blood and normalizes cytokine production
that may be due to reduction of zinc deficiency and attenu-
ating of oxidative stress thus leading to inhibition of in-
flammation. This preparation had beneficial effect when it
has been used in prolonged alcohol intoxication.

These results support and extend on previous observa-
tions [12], suggesting the high potential of zinc be devel-
oped as an effective agent in the prevention and treatment
of alcoholism.
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BMNNB OLTOBOKUCIIOIO LIMHKY HA PIBEHb LIMHKY TA IHTEPNIEMKIHIB 1B 1 6 Y CUPOBATLII KPOBI LLYPIB,
MAoAHUX Ol ANKOronio YNPOOOBX 21 AOBU

Memoto po6omu 6yno sus4umu dit0 0yMOBOKUCI/I020 YUHKY Ha QuHaMiKy pieHI0 YUuHKy ma npodyKuyii npo3ananbHux yumokiuie (IL-1B i IL-6) y
Kkposi uwyypie, niddaHux Jii emaHony ynpodoex 21 dobu.PiseHb YUHKY y cupoeamuyi Kposi 6yno eusHayeHO amoMHO-adcopbyiliHoto criekmpogo-
momempiero. PieeHb IL-1B i IL-6 6yno eu3HayeHO 3 eukopucmaHHsIM Habopie Ons imyHogpepmeHmHoz2o aHanizy (ELISA) ("Sigma”, CLUA).Byno
8CMaHo8J1IeHO 3HaYyHe NMocmynoee 3HUXEHHS PieHIO YUHKY ma nideuweHHs1 emicmy IL-1B i IL-6 y cuposamui kposi meapuH, sskum eeodusniu ema-
Hos, wo Habyeasno makcumymy Ha 16-y i 21-y do6y. 3miHuU pieHIo YuHKY ma npodykyii IL-1B i IL-6 y meapuH 3 anKo20/1bHOI iHMOKCUKayicto MoeHi-
cmio Kopekmysasnucs nicssi 68e0eHHs1 YUHKY, wjo 6yno Halbinbw eupaxeHum npu mpusanid Jii emaHony. [TokazaHo, Wjo pieeHb YUHKY y makux
meapuH 3pocmae i nepeeuujyeae koHmposb y 4,2 i 4,9 pazu Ha 16-y i 21-y o6y ankozonizauii. Bmicm IL-1B i IL-6 3HU)Xyeaecsl i Hopmani3yeaecs
Ha yux xe emanax exkcriepumeHmy. Hawi pesynsmamu ceid4yame npo me, wjo eeedeHHsI OUMOBOKUCI1020 YUHKY 8iOHO8JIIOE MNys1 Ub020 Memarny y
Kpoei i Hopmaniszye npodyKuyiro npo3ananbHUX YUMOKiHie, ujo Moxxe 6ymu HacliOKOM ycyHeHHs1 UUHKo8020 degbiyumy i npu2HiyeHHs1 okcudamue-
HO20 cmpecy i, ik Hac/1iO0K, 3MEeHWEeHHS 3anaseHHs.

Knro4oei crnosa. EmaHon, xpoHiyHa ankozosbHa iHmMoKcuKayisi, yuHkosuli degpiyum, npo3anasabHi YUMOKiHU, iHmepnelkiH 15, inmepnelkiH 6,
oymoeoKucull YUHK.
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BITUAHUE YKCYCHOKMUCNOIO LIMHKA HA YPOBEHb LMHKA N UHTEPNIEMKWUHOB 1B 1 6
B CbIBOPOTKE KPOBW KPbIC, NOABEPIHYTbIX BO3AEACTBUIO ANIKOIONsl B TEYEHUE 21 CYTOK

Lenbto pabomsi 661510 usy4ums delicmeue yKCYCHOKUC/I020 YUHKa Ha OuaMuKy ypoeHsl YuHKa u npodyKyuu rnpoeocnanumesibHbIX YumoKu-
Hoe (IL-1B u IL-6) e Kkpoeu Kpbic, kKomopbix nodeepaanu delicmeuro amaHosia 8 me4deHue 21 cymok. YpoeeHb UUHKa 8 CbieOpomKe Kpoeu 6bis
onpedesnieH amoMHo-adcopbyuoHHoU criekmpogomomempueli. YposeHsb IL-1B u IL-6 6bin onpedeneH ¢ ucnosb3oeaHueM Habopoe 07151 UMMYHO-
¢epmeHmHoz0 aHanu3sa (ELISA) ("Sigma”, CLLIA). YcmaHoesnieHo 3Ha4YumesibHoe nocmeneHHoe CHWXeHUe ypoe8Hsl YUHKa U noebiuwieHue codepia-
Husi IL-1B u IL-6 8 cbisopomKe KpO8U )XUBOMHbIX, KOMOPbLIM 8800USIU emaHoJ1, Ymo docmuaasio Makcumyma Ha 16-e u 21-e cymku. N3meHeHus
ypoeHs yuHka u npodykyuu IL-1B u IL-6 y )xueomHbIX C asIKO20/IbHOU UHMOKCcUKayuel NMosIHOCMbIO KOPPEKMuUpoe8asiuch nocsisi eee0eHusi YuHKa,
4mo 6b110 Haubosee supaXeHHbIM npu dnumenbHoM delicmeuu amaHona. [TokazaHo, YMo ypieeHb YUHKa Yy MaKux XUueomHbIX 603pocmars u rnpe-
eblwasn koHmposb e 4,2 u 4,9 pasa Ha 16-e u 21-e cymku ankozonu3ayuu. CodepxaHue IL-1B u IL-6 cHuxanocb U HOPManU3upPo8asioCb Ha AMUX X
emanax akcrnepumenma. Hawu pesynemamsi ceudemenbcmeyom o mom, Yymo eeedeHue YKCYCKOKUC/I020 YUHKa eoccmaHaesiueaem rys 3moao
Memanna e Kpoeu u Hopmasnusupyem npodyKuito nposocnanumesbHbIX YUMOKUHO8, YMo MoXem Gbimb pe3y/nbmamom ycmpaHeHusi YUHKO8020
degbuyuma u y2HemeHus1 OKCUOamMueHO20 cmpecca U, kak criedcmeue, yMeHbUleHuUe 8ocrasneHusl.

Knioyeenbie cnoea: amaHosn, XpOHUYECKasi ajlKo2osbHasi UHMOKCUKayusi, UuHKoebll deguyum, npmueosocnanumesibHble YUMOKUHbI,
uHmepnelikuH1p, uHmepnelkuH 6, yKCYyCHOKUCbIU YUHK.



