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Recent data of study H,S in gastrointestinal tract has proven its potent cytoprotection on mucosal
defense among acid-related diseases in the gut. The aim was to evaluate the effects of H,S-releasing aspirin
derivative (ATB-340) on esophageal and gastric mucosa compromised by stress injury. Rats were treated with
vehicle (control), aspirin (10 mg/kg), ATB-340 (17.5 mg/kg) single or 9 days duration, with or without induc-
tion of stress injury. Esophageal mucosa, gastric mucosa were estimated by histopathological damage scor-
ing. Serological levels of VCAM-1, IL-6 by ELISA. ATB-340 treatment resulted in protective effect and lower
grade of damage score in esophageal mucosa and gastric mucosa lesions vs effect of aspirin in single or 9
days applications. The serum levels of VCAM, IL-6 in rats who were aspirin-treated and subjected to stress-
injury were higher than those in control animals. Treatment with ATB-340 produced an anti-inflammatory
effect by decreasing VCAM and IL-6 vs aspirin. Cytoprotective effect of ATB-340 on esophageal mucosa and

gastric mucosa was modulated by inhibiting inflammation and improving endothelial functions.
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I I ydrogen sulfide (H,S) is a crucial gaseous
mediator of the regulation of vascular tone,
blood flow, angiogenesis/granulation tissue

(by angiogenic growth factors), inflammation, redox
balance which is sufficient for healing gastrointesti-
nal (GI) mucosa [1, 2]. More specifically, H,S, which
easily diffuses through cell membranes, can lead to
increased blood flow, mucus secretion, improvement
of trophic processes, provision of cytoprotection,
decrease leucocyte adhesion and facilitation of cell-
regeneration in GI organs [3, 4]. Thus, the functional
effects of H,S is very important in the prevention
and treatment of GI mucosal damage.

The non-erosive diseases of upper part of
the gastrointestinal (GI) tract, as esophagitis, Bar-
rett esophagus or gastritis are the prevalent among
acid-related diseases. Last data recognized them
as disorders, which characterized by low-grade in-
flammation, which is, according to the WHO, is the
background for several pre-malignant conditions,
e.g., Barrett esophagus metaplasia for esophageal
adenocarcinoma, ones of highest aggressive tumor

with very poor prognosis [4]. Latest evidence-based
data has shown the use of non-steroid anti-inflamma-
tory drugs (NSAID), including aspirin, is implicate
to cancer chemoprevention, including suppression
of several pro-inflammatory pathways, as cyclo-
oxygenase-2 (COX-2), tumor necrosis factor-alpha
(TNF-a), B-catenin nuclear translocation and mito-
gen-activated protein kinase signaling [5, 6].
Aspirin is one of the most common drugs used
in the clinical practice, including cancer chemo-
prevention. The active substance of aspirin — ace-
tylsalicylic acid (ASA) — was first synthesized from
willow bark in 1899, although the knowledge of the
anti-inflammatory effects of willow bark dates back
to Hippocrates. ASA and other NSAIDs have also
been highlighted for the cancer prevention, inclu-
ding esophageal adenocarcinoma [5, 7]. However,
the significant negatives of such treatment include
the undesirable side effects on GI organs, such as the
development of acute erosive and ulcerative mucosal
damage in the upper and lower parts of the GI tract,
with subsequent induction of GI bleeding [8-10].
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Moreover, last data has shown that these complica-
tions can develop in an achlorhydric environment
[8, 11, 12]. Thus, the safer NSAIDs are crucial for
medical practice and should based upon multidisci-
plinary studies of the role of sulfuric compounds in
the maintenance of mucosal integrity [13].

Therefore, it is necessary to develop new safe
drugs, which are based on stimulating physiologi-
cal processes and promoting anti-inflammatory and
anti-adhesive effects of H,S. The discovery of novel
H,S-releasing NSAIDs by J. Wallace (from 2007 to
present) demonstrated the beneficial effects of these
drugs for a variety of disease-states; this may include
dysbiosis, inflammatory periodontal damage, disor-
ders of proliferation of the esophagus, duodenum,
small and large intestine mucosa, motor disorders of
the digestive system, [3, 13, 14]. It has been recently
determined that acute GI cytoprotection is based on
vasoprotection and maintenance of blood flow [15].
Stimulation of angiogenesis/granulation tissues by
angiogenic factors, e.g. VEGF, bFGF, PDGF is suffi-
cient for ulcer healing, so cytokines and interleukins
play important roles in discovery endothelial func-
tion, and H.S therapy seems to be also beneficial in
enhancement for that [16]. The key markers of an
injured endothelial state include the vascular cellular
adhesion molecule-1 (VCAM), which is a proinflam-
matory cytokine that mediates the adhesion of lym-
phocytes, monocytes, eosinophils, and basophils to
vascular endothelium [16], and interleukin-6 (IL-6),
a protein secreted by T cells and macrophages that
is a biomarker for several inflammatory signaling
pathways [17]. Thus, based on these outcomes, we
hypothesized that a novel H2S-releasing aspirin
could be less harmful than classical pro-ulcer aspi-
rin in induction GI mucosal damage (erosions, blood
bleeding, ulcer), and in the same time it will keeping
its beneficial effect for prevention low grade inflam-
mation.

Therefore, the first aim of this study was to
investigate the effects of aspirin and H,S-releasing
aspirin (ATB-340, manufactured by Antibe Thera-
peutics Inc) on mucosal integrity in the esophagus
and the stomach. The second aim was to explore and
compare the effects of pre-treatment with aspirin or
ATB-340 on acute esophageal and gastric lesions of
rats induced by stress and the accompanying chang-
es in the pre-epithelial, epithelial, and post-epithelial
components of mucosal defense mechanisms, and to
assess the release of VCAM and IL-6.
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Materials and Methods

All experiments were carried out using male
rats (N = 66) weighing 180-220 g, in accordance
with the standards of the European Convention for
the Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes (1986) and
“Bioethical expertise of preclinical and other scien-
tific researches conducted on animals” (Kyiv, 2006),
and with permission from Committee on Bioethics
of Lviv National Medical University (protocol No 5,
17.05.2014). Rats were maintained under a constant
12 h light/dark cycle and an ambient temperature
of 21-23 °C. All rats were fed a standard diet and
were kept in raised mesh-bottom cages to prevent
coprophagy. Rats were deprived of food for 18 h be-
fore the experiments with single administration of
drugs and at the last day of experiments with chronic
administration drugs, but had free access to water.
Rats were anesthetized with an intraperitoneal injec-
tion of ketamine (60 mg/kg; Biovet, Ukraine). Six
rats were used in each group.

This study was done in the two series of rando-
mized study, in the first series the following treat-
ments for rats was performed: 1 — intact animals
were used as control (treated with single administra-
tion of the vehicle; 1.0 ml saline), 2 and 3 — rats with
a single oral administration of aspirin (CHFZ, Kyiv,
Ukraine) at a dose 10 mg/kg; or ATB-340 (4-(5-thi-
oxo-5H-dithiol-3-yl) phenyl 2-acetoxybenzoate), a
hydrogen sulfide-releasing derivative of aspirin (An-
tibe Therapeutics Inc; Fig. 1) at a dose 17.5 mg/kg,
equimolar to the dose of aspirin [18], respectively.
To induce more severe acute damage in esophageal
and gastric mucosa aspirin injury was combined
with exposition to water immersion stress (WIS),
as described by K. Takagi et al. [19], whereby rats
were placed in restraint cages and immersed verti-
cally to the level of the xiphoid process in a water
bath of 23 °C for 3.5 h. As a negative control, rats in
4 group — were pre-treated with a single administra-
tion of vehicle, while as a positive control, in 5 and 6
groups — they were treated with aspirin or ATB-340
in similar doses, respectively.

In the second series of experiments, the long-
term effect of aspirin (10 mg/kg) and ATB-340
(17.5 mg/kg) over the course of 9 days on esophageal
and gastric mucosal integrity was estimated in ex-
perimental groups 7 and 8; and with WIS induction
in 9 — with vehicle pretreatment, in 10 — with aspirin
pretreatment, and 11 — with ATB-340 pretreatment.
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Fig. 1. Chemical structure of H,S-releasing aspirin
(ATB-340) — 4-(5-thioxo-5H-dithiol-3-yl)phenyl2-
acetoxybenzoate

After euthanasia, the mucosal surface of the
esophagus and the stomach was gently washed with
phosphate-buffered (pH 7.4) saline. Gross appear-
ance of esophageal and gastric mucosal integrity
was graded via macroscopic investigation by two
observers unaware of the treatment using the system
described above, which takes into consideration the
type, number and size of the lesions. Immediately
after the termination of experiment, esophageal and
gastric mucosal samples from the esophagus and the
stomach, as well as from the esophagogastric junc-
tion, were collected for histopathological analysis. A
sample of blood was drawn from the abdominal vein
and placed in EDTA-containing vials and used for
centrifugation, and plasma was collected for the fu-
ture determination of the levels of pro-inflammatory
mediators.

For evaluation of esophageal and gastric mu-
cosa damage histological analysis was done with
similar-sized samples. The mucosa from lower third
of the esophagus were excised at the region 2 mm
below the lower esophageal sphincter that separates
forestomach from esophagus. The area of esophago-
gastric junction and serial sections obtained from
stomach were also collected. Samples were fixed in
4% formalin and embedded in paraffin. Serial sec-
tions of 5-um thickness were stained with hema-
toxylin/eosin. Sections were evaluated blindly by
two individuals and their histology damage scores
were averaged. To estimate the degree of mucosal
lesions of esophagus and stomach, Leica DM 750/4
microscope and Leica DFC 420 digital photocamera,
manufactured in Germany, were used. Videoanaly-
sis of esophageal and gastric microsections was per-
formed on, and licensed under, sLeica Application
Suite video recording system, Version 3.8, manufac-

tured in Germany, under x200 and x400 magnifica-
tion lenses.

Evaluation of histological indexes of esophageal
damage was blindly evaluated by two individuals
and their scores based on EsoHisto, 2012 grading
and focused on the loss of epithelium (0 — none, 1 —
minimal pre-ulcerative changes and splitting, 2 —
erosion formation or 3 —ulceration), vascular changes
(0 —none, 1 — edema, 2 — submucosal vascular dila-
tion, 3 — perivascular hemorrhage) and intraepithe-
lial leukocyte infiltration (0 — none, 1 — mild, 2 —
moderate, 3— severe) were averaged. Evaluation of
histological indexes of gastric damage was based on
mucosal epithelial cell damage (0 — none, 1 — im-
pairment involving the glandular cells, 2 — mucosal
erosion, 3 —bleeding or ulceration), vascular changes
(0 —none, 1 — edema, 2 — submucosal vascular dila-
tion, 3 — perivascular hemorrhage) and the degree of
intraepithelial leukocyte infiltration (0 — none, 1 —
mild, 2 — moderate, 3 — severe) [20].

For determination of VCAM and IL-6 by ELI-
SA blood samples were centrifuged at 3500 rpm for
10 min at a temperature of 15 °C. Plasma was col-
lected with a micropipette and stored in -60 °C until
ELISA assay was performed according to the manu-
facturer’s instructions (Multi-Analyte ELISArray®
Kit; Cedarlane, Canada). The intensity of color reac-
tion was estimated using a GBG Stat-Fax 303 Plus
Microstrip Reader (Shaker Stat-Fax 2200 Awareness
Technology, Inc., Palm City, FL, USA) at 450 nm
and 620-655 nm, respectively.

Statistical analysis. Data analysis was done by
StatSoft, Inc. (2004) STATISTICA (data analysis
software system), version 7. Results are presented as
mean =+ standard deviation (SD). For comparison of
all groups to control, the ANOVA and Dunnett’s test
was used. An associated probability of less than 5%
was considered significant.

Results and Discussion

It was shown that vehicle-treated rats exhibited
normal esophageal and gastric gross appearance
and with no histological signs of damage (Fig. 2,
A and Fig. 3, A). Treatment with aspirin, an inhibi-
tor of COX synthesis, resulted in hyperemia in the
lower third of esophagus and single erosions in gas-
tric mucosa (Fig. 2, B and Fig. 3, B). The degree of
gross appearance of damage of esophageal mucosa
in rats that received ATB-340 after WIS induction
manifested itself with hyperemia, and histologically
with ASA-induced esophagitis with alteration of
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the corneal layer, loss of keratin, epithelial splitting
and desquamation of the lumen and thickened sub-
epithelial part of the esophagus (Fig. 2, C). Gross
appearance of gastric mucosa in rats from this group
was characterized by hemorrhagic erosions, which
were frequently located on rests of gastric rugal
folds in contrast to vehicle-treated rats. The 9 days
administration of aspirin at a dose of 10 mg/kg per
day caused erosions on the lower third of esophageal
mucosa and multiple erosions and ulcers in gastric
mucosa as compared to normal esophageal and gas-
tric surface without detectable mucosal damage in
vehicle-treated rats. The ASA-associated lesions of
the esophagus were characterized by sub-epithelial
vascular changes such as edema, submucosal vascu-

lar dilation, perivascular hemorrhage, and perivas-
cular diapedesis combined with elevated intraepi-
thelial leukocyte infiltration. Oral administration of
ATB-340 to rats over 9 days with induction of WIS
produced hyperemia in the middle part of esophagus
and manifested itself histologically through submu-
cosal vascular dilation and minor leukocyte infiltra-
tion in the esophageal mucosa (Fig. 2, D). The de-
velopment of acute gastric lesions in these rats was
characterized by damage of mucosal epithelial and
glandular cells, mucosal erosions, and sub-epithelial
infiltrates (Fig. 3, F, E). The severity of esophageal
and gastric mucosa estimated by damage score in-
dexes from rats of all groups has shown that ATB-
340 reduced stress-injury dramatically in both single

Fig. 2. Changes of esophageal and gastric mucosa in rats without and with induction water-immersion stress
and treatment of ATB-340; hematoxylin and eosin staining, panels: A x400 and B x400; C and D x100. Panel
A shows normal mucosa from vehicle-treated control. Panel B — pre-ulcerative changes in cross-section of es-
ophageal mucosa, compromised by stress (splitting superficial keratin (11) and irregular sub-epithelial edema
(12). Panel C displays effect of single treatment of ATB in the dose 17.5 mg/kg on gastric mucosa compromised
by stress with focal epithelial lesions (11) and leukocyte infiltration of basal layer of gastric mucosa (12).
Panel D illustrates effects of 9 days ATB treatment with 17.5 mg/kg per day on gastric mucosa compromised
by stress with mild epithelial lost (11) and minor sub-epithelial infiltrate (12)
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Fig. 3. Effects of ATB-340 treatment (17.5 mg/kg) on gastric mucosa without and with signs of stress-induced
injury, hematoxylin and eosin staining; panels: A, C and E x100; B, D and F x400. Panel A shows normal gas-
tric mucosa from vehicle-treated rat; solid arrows on panel B illustrates minor subepithelial infiltrate from rat
after single treatment of ATB, on panels C and D shows the effect of single administration of ATB on mucosa,
compromised by stress (C — minimal pre-ulcerative changes and splitting superficial epithelium;, D — focal
epithelial lesions and leukocyte infiltration of basal layer); on panels E and F displays the effect of 9-days
treatment of ATB (E — focal epithelial lesions and leukocyte infiltration of basal layer; F — minor infiltrate of

lamina propria)

and 9-days administration in comparison to similar
with aspirin treatment (Fig. 4).

In the present study was shown that ATB-340
modulates synthesis of endothelium-derived VCAM
and inflammation. Fig. 5 demonstrates the realization
of VCAM and IL-6 in vehicle-treated rats in control
group and in that treated with a single and 9-days
administration of aspirin, H2S-aspirin (ATB-340)
without and with exposition to WIS. Administration
of ATB-340 was accompanied by a significant sharp-
ly decrease of serum level of VCAM in both cases
without and with WIS induction (P < 0.05), as com-
pared to those treated by saline (Fig. 5, A). During
investigation an effect of ATB-340 treatment on IL-6
serum level in rats with single treatment of ATB-340
without and with stress compromising (Fig. 5, B) it
was recognized a 2-times fall of IL-6 level in com-
parison to those treated by aspirin (P < 0.05).

The long-term effect of 9-days administration
of ATB-340 or aspirin on serum level of VCAM in

rats compromised by WIS induction (Fig. 5, C) was
resulted in a significant fall of VCAM levels in the
case of H_S-aspirin treatment opposite to the effect
of classical aspirin (P < 0.05). Compound ATB-
340 over the 9-days administration (Fig. 5, D) led
to significant suppression of endogenous synthesis
of IL-6 serum in comparison as those were during
aspirin treatment when it induced pro-inflammatory
effect (P <0.001). During WIS induction in rats with
9-days ATB-340 treatment, which spontaneously
releases H2S, IL-6 serum level was decreased in
30% to those observed during aspirin administra-
tion (P < 0.05). Recent data have shown that aspirin
is among the most commonly prescribed NSAIDs
for several diseases, including the prevention of
malignancy in gut, as well as pre-eclampsia, cogni-
tive decline, systemic inflammatory response syn-
drome, and its continuous use often causes adverse
effects on GI organs. Changes in serum cytokines in
this study correspondent to severity of esophagitis
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Fig. 4. The histological damage score indexes of esophageal and gastric injury during administration aspirin
and H_S-releasing aspirin (ATB-340) in rats subjected to water-immerssion stress. *P < 0.05; #P < 0.01 cor-
responded to control (vehicle-treated rats, one-way ANOVA and Dunnett’s test). Data are presented as mean

and standard deviation (n = 6 per group)

and gastritis induced by aspirin administration. At
the same time, endothelial dysfunction is a crucial
pathophysiological mechanism for ulcerogenesis in
esophagus and stomach, and introduction of effec-
tive therapy for endothelial cells, as well as main-
tenance of mucosal blood flow as the main target
and mechanism of esophago- and gastroprotective
drugs, is urgently needed. Among numerous factors
which affect vascular permeability (prostaglandins,
nitric oxide, carbon monooxyde, toxic chemicals,
chemokines and cytokines), H,S is now considered
to play a key role in endothelial permeability, pro-
motion of anti-inflammatory and antioxidant ac-
tivities [2, 11]. Previous studies have shown that the
leukocyte-endothelium interface is critical in patho-
genesis of NSAID-induced mucosal injury, and this
interaction is a rational target for therapies aimed at
preventing this form of injury [19]. In the present
study, ATB-340 has shown significant cytoprotec-
tive effects on esophageal and gastric mucosa as
compared to single or long-term (9 days) adminis-
tration of aspirin. In order to verify vasoprotective
properties of ATB-340, we also used the induction
of stress, which is a universally accepted standard
used for compromising gut mucosa and simulating
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gastric and esophageal damage. Our findings were
confirmed ATB-340 esophagoprotective and gas-
troprotective effects by the results of histopathologi-
cal analysis, which employed standards of ranking
gastric and esophageal damage, as well as through
the investigation of VCAM and IL-6 cytokines. Ob-
tained evidence of decreased VCAM and IL-6 se-
rum levels confirms ATB-340 protective effect on
endothelium, the latter governing the leading cyto-
protection mechanism in esophagus and stomach.
This verifies the substance's inability to form ero-
sions and ulcers on esophageal and gastric mucosa is
related with H,S effective influence and it confirms
that H_S-releasing aspirin are safe to upper part of
digestive system and during stress compromising.

We conclude that ATB-340 is a novel protective
substance with esophagoprotective and gastroprotec-
tive effects which are attributable to effects of role of
H.,S on vascular permeability and mucosal defence
in GI tract. This novel modification of H,S-aspirin
contributes significantly on regulation esophageal
and gastric mucosal defence, and inflammation me-
diated by reduction of VCAM and IL-6 synthesis,
and it may be promising for the development phar-
macological drug in future.
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Fig. 5. Determination of serum concentrations of VCAM (pg/ml) and IL-6 (pg/ml) by ELISA in rats treated
with single (panels A, B) amd 9 days (panels C, D) oral administration of vehicle (control), aspirin (10.0 mg/
kg) or ATB-340 (17.5 mg/kg), without or with exposure to water-immersion stress. *P < 0.05; #P < 0.01 cor-
responded to control (vehicle-treated rats; one-way ANOVA and Dunnett’s test). Data are presented as mean

and standard deviation (n = 6 per group)
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OcraHHI JTaHi PO BIUTHB TiAporeH-cynbdimy
(HZS) Ha OpraHW TPaBIIEHHS CBIiAYaTh IIOI0 HOTO
MTOTY>KHOT IIUTOMIPOTEKTOPHOI il Ha CIM30BY 000-
JIOHKY. MeToto JoCIiIKeHHS OyIIO OI[iHUTH BILUTHB
H,S-cnopinnenoro acnipuny (ATB-340) na ymkos-
KEHY CTPECOM CIIM30BY OOOJIOHKY CTPaBOXOAY Ta
nutyHKy mrypi. Llypam BBOommnm moiarne0o (KOH-
Tponb), acmipud (10 mr/kr) Ta ATB-340 (17,5 mr/
KT) pa30BO Ta yIPOAOBXK 9 AHIB, i3 IHAYKIIIEIO CTpe-
cy Ta 0e3 HbOro. 3a JIOMOMOIOI0 TiCTOJOITYHOIO
aHaJi3y OIIHIOBANIM TOIIKO/KEHHS CIIN30BOI 000-
JIOHKM CTpaBoXogy Ta LUIyHKY. Ceponoriqyauii
BmicT VCAM-1 Ta IL-6 BUBYaIM iMyHOCH3UMHHUM
anaiizom. 3actocyBanHs ATB-340 BusiBui0 3MeH-
IIeHHS TICTOJOTIYHOTO 1HAEKCY YIIKOJKEHHS
cJIM30BOi OOOJIOHKM CTPaBOXOAY Ta LUIYHKY (Y
TIOPIBHSIHHI 3 JaHUMH y pa3i BBEIEHHS acIlipuHy)
SK MiJ 4ac pa3oBOro, Tak i 9-ZEHHOrO BBEICH-
Hs1. Cepomnorigauit pieab VCAM i IL-6 y mypis,
SIKUM BBOJIMJIM acCIlipUH Ta iHAYyKyBaJH cTpec, OyB
BUILINM, HI)K y KOHTPOJIBHUX TBapuH. BBeneHHs
mypam ATB-340 copuuuHIOBajIO NPOTU3ANAIb-
HUW edeKT misaxoM 3MeHIneHHs Bmicty VCAM Ta
IL-6, goro He cmocrepiraiocs pH 3aCTOCYBaHHI
acnipuny. Takum umnHOM, 3a BBemeHHs ATB-340
CIIOCTEpirajii 3MEHILICHHS 3amajieHHs Ta IOKpa-
meHHs (QyHKI[IOHYBaHHS EHIOTENII0 CYIuH Yy
CITM30BIi#1 000JIOHIII CTPABOXOMY Ta NUTYHKY Iy PiB.

KnwouoBi cnosa: H,S, crpaBoxin,
NUTYHOK, AacCHipWH, 3amajJeHHs, IUTOMPOTEKIIis,
VCAM-1, IL-6.
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[locnenHue AaHHBIE O BJIMSHUM THAPOTCH-
cynbpuna (H,S) ma mnummesapurenbHyro cucTe-
My JIOKa3plBalOT €ro MOILIHOE IMTONPOTEKTOP-
HOE BIUSHHME Ha CIU3UCTYI0 000j0uKy. Llenbio
UCCIIENIOBaHMs  ObLIO  OLUEHHMTH BiausaHue H,S-
acconuupoBanHoro acrimpuHa (ATB-340) ma mo-
BPEXKJICHHYIO CTPECCOM CIU3UCTYI0 OO0OJOUKY
NuuieBoia M >kenyzaka kKpbic. Kpbicam BBOIMIM
mane6o (koHTpons), acnupuH (10 mr/kr) u ATB-
340 (17,5 Mr/KT) pazoBo U B TeueHUe 9 qHE, c UH-
oykuuer crpecca u 0e3 Hero. C IOMOILBIO THCTO-
JIOTMYECKOTO aHaIM3a OLCHHUBAIM IIOBPEXKIACHHUE
CIIM3UCTONW 000JIOYKM MuIIeBoAa M kenynaka. Ce-
ponorunueckue ypoBHu VCAM-1 u IL-6 oueHnuBanu
HMYHHO3H3UMHBIM aHaiu3oM. [Ipumenenue ATB-
340 BBI3BIBAJIO YMEHBUICHUE HHJEKCA MOBPEXJE-
HUS CIU3UCTON OOOJIOYKHM IMHUIIEBOJAA M KETyIKa
(10 cpaBHEHUIO ¢ IPUMEHEHHEM aCIUPUHA) KaK IpU
Pa30BOM, Tak U NpH 9-gHeBHOM BBeneHHH. Cepoio-
ruyeckuil ypoBeHb VCAM u IL-6 y KpbIC, KOTOPBIM
BBOJIMJIM aCHUPUH M HHIYLHUPOBAIU CTPECC, ObLI
BBIILIE, YEM y KOHTPOJIbHBIX XUBOTHBIX. BBeneHu-
te KpbicaM ATB-340 npuBoauso Kk NpoTUBOBOCHA-
JUTENbHOMY 3(PQEKTy 3a CUET CHHXKCHMSI yPOBHH
VCAM u IL-6 1o cpaBHEHHUIO ¢ TPyIIION, KOTOPOIl
BBOIMIM acnupuH. TakuMm oOpa3om, NpH BBene-
Hun ATB-340 mHaOmaromany CHUKEHHE BOCHAJICHUSA
U yinyuuieHue (yHKIHOHUPOBAHUS 3HIOTENHS CO-
CYZOB CIU3UCTOH 00O0JIOYKH MUILEBOAA U KEITyIKa
KPBIC.

Knwuesne cnosa: H,S, numeson, xe-
JTYAOK, ACHUPHUH, BOCMAJICHHE, ITUTOMPOTEKIINS,
VCAM-1, IL-6.
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