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OF EXPERIMENTAL GASTRIC ULCER
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POAb XXEAATUHA3bI B U MATHUA B $OPMUPOBAHUU
OKCMNEPUMEHTAABHOMU 713Bbl XKEAYAKA

A. H. PoroBa, H. B. LLlecTepHKHa

BOArorpaAckmi rocyAQpCTBEHHbIN MEAULLUHCKUIA YHUBEPCUTET,
BoArorpaa, Poccumnckas Peapepaums

Purpose of study was to determine the specific number and expression activity of gelatinase B-po-
sitive cells in the ulcerous defect, and the magnesium levels in the concentrated red cells obtained
from various locations in rats with experimental acetate gastric ulcer. The experiment was performed
on 18 white Wistar rats. The study of the specific number and gelatinase B expression activity was
done through immunohistochemistry (Novocastra, NCL-MMP9, for the paraffin blocks, working dilu-
tion 1:40); the content of magnesium in red blood cells through the reaction with titan yellow. The study
allows concluding that in the site of experimental ulcerous defect there is an increase in the number
and the expression activity of gelatinase B-positive cells in the surface epithelium, with even a higher
degree of increase in the gastric LPS (cellular component) against lowered magnesium levels in the
concentrated red cells.

Key words: experimental acetate gastric ulcer, gelatinase B, magnesium

Llenb nccnepoBaHnsa cocToana B U3y4eHUM yOeNbHOro Ymcna v akTMBHOCTU 3KCMNPECCUn XenaTtnHassbl
B-noO3nTMBHbLIX KNETOK B TKAHSAX A3BEHHOI0 AedeKTa 1 YPOBHSA MarHus B 3pUTPOLMTapPHOM Macce KpoBU 13
pPa3HbIX PEMMOHOB Y KPbIC C 9KCMEPUMEHTANIbHOWM aueTaTHOW 93BOI XeNyaka. AKCNepUMEHTbI BbIMOJIHEHbI
Ha 18 6enbIx Kpbicax NMHUM Buctap. iccnegoBaHue yoenbHOro Ymcna u MUHTEHCUBHOCTM XenaTuHasbl B
OblI0 NPOBEAEHO MMMYHOIMCTOXUMUYECKUM MeToaoMm («Novocastra», NCL-MMP9, ona napaduHoOBbIX
6nokoB, pabouyee passeneHune 1:40); cogepxxaHme MarHus B 9puTpoumMTax — No peakumm ¢ TMTAHOBbIM
XenTbiM. [poBefneHHOe nccnegoBaHve NO3BONSET cAeNaTh 3ak/lO4YEHMe, YTO B 30HE 9KCNEPUMEHTAJIbHO-
ro 13BEHHOro gedekra yBenm4nsBaeTCy YAC0 U UHTEHCUBHOCTb 3KCMPECCUU XenaTtnHasbl B-no3nTUBHbIX
KNeToK B MOKPOBHOM anuTtenun u eule B 6onbluei ctenedn B CMCO (kNeTouHbIi KOMNOHEHT) Ha doHe
CHUXEHUNS COAEPXKAHUSA MarHns B 3pUTPOLUTApPHOM Macce.

KnoueBble crioBa: akcrnepuMeHTasibHas aluetaTHas s38a Xesyaka, xenatnHasa B, marHui
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balance between factors of aggression and

protective mechanisms, which leads to the
development of ulcer in the gastrointestinal
tract (GIT). Consistently high stomach acid
levels, hyperactivation of pepsinogens and
free radicals, duodenogastric reflux — all these
are commonly known as factors of aggression.
Ulcerative defect in the stomach and duodenum
is a site of acute or chronic inflammation
depending on the provoking etiological agent [2,
3, 7]. The acute-phase response area sees the
destruction of extracellular matrix with matrix
metalloproteinases: collagenases, gelatinases,
stromielinases, which is followed with restoration
of the damaged structures [8]. In particular, in the
area of inflammation metalloproteinases -3, -7
and -9 get activated, which destroy intracellular
structures and contribute to the cytokine-
mediated activation of growth factors, the latter
stimulating proliferative processes. Similar
change must take place in the ulcerated tissues of
the GTI in case of peptic ulcer, which are chronic
inflammatory lesion. An important role in matrix
metalloproteinases (MMPs) activation resides
in free radicals and cytokines. There is evidence
available currently proving that magnesium
deficiency confers activation of MMPs [12].

Purpose: to investigate the specific number and
expression activity of gelatinase B-positive cells
in the ulcerous defect, as well as the magnesium
levels in the concentrated red cells obtained from
different locations in rats with experimental acetate
gastric ulcer (EAGU).

Material and Methods. The experiment
was run on 18 white Wistar rats of both sexes
weighing 198+3.8 g, kept on a standard diet. All
the animals had their blood levels of magnesium
detected and underwent immunohistochemical
study in the ulcerous defect area. The animals
were divided into three groups: Group | of intact
animals (6 rats); Group Il consisted of 6 rats that
had acetate ulcer simulated in the pyloric part
of the stomach (S. Okabe method; 2005) under
Nembutal anesthesia (30 mg/kg) [6]. Group Il
(control) included 6 rats that were subjected to
the same intervention as Group Il yet without any
stomach wall lesion.

Initially, prior to the model development, blood
from the subclavian vein was taken. The animals
were discharged from the experiment 7 days
after the simulation, with the samples to be drawn
further — blood from subclavian and portal veins,
lymph from the common intestinal lymphatic duct,
and gastric tissues (pyloric part of the stomach) for
the immunohistochemical test.

The morphological assessment of the ulce-
rous defect was done after 7 days of experimental
simulation of EAGU. Gastric tissues bearing signs
of ulcerous lesion were taken for the research. The
area of the ulcer was assessed through planime-
try. Fixation of the specimens, dehydration, prepa-

The etiological agent is known to affect the

ration of paraffin sections and hematoxylin-eosin
staining were performed based on the conventional
method [5]. The morphological changes and the
number of cells in the inflammatory infiltrates were
evaluated in the specimens through a visual ana-
log scale within the lamina propria of the stomach
(LPS) and its submucous layer (SL) [1].

To study the specific number and expression
rates of gelatinase B immunohistochemistry was
performed according to the standard procedures
employing the Novocastra antibodies (NCL-MMP9,
for the paraffin blocks, working dilution 1:40). In the
preparations of the surface epithelium and lamina
propria of the gastric mucosa (cellular component)
the specific number (%) of positively stained cells
in 5 randomly selected fields of microscope (=500
cells) was evaluated (400-fold magnification).
The staining reaction was considered negative (0
points); weak (1 point); medium (2 points), and
marked (3 points).

The magnesium levels in plasma and lymph were
determined with a special set (Lachema), while the
content of magnesium in red blood cells was judged
based on the reaction with titan yellow [4].

The mean values under normal distribution were
expressed as M+m, the statistical significance of
the differences was assessed through Student’s
t-test; if the distribution deviated from the nor-
mal — as the median (Me), 25/75 percentile, the
significance of the differences was assessed using
the Wilcoxon test under the significance level of Q
<0.05. The outcomes were processed through the
variation statistics method using the standard Data
Analysis Tools of Excel.

Results and Discussion. Seven days after the
start of the simulation a typical ulcer developed,
usually crateriform, with a granulation bank,
oedema, hyperemia, and hemorrhages in the
mucosa with an area of 30.95+6.7 mm?2. Given that,
the EAGU revealed the following morphological
parameters (measure unit — points): the depth
of the ulcerous defect 1(1; 2); fibrinoid necrosis
1 (0; 1); granulation tissue 1 (0,5; 1), and the
vascular component of the SL 2 (1; 2) (Me (25/75
percentile)).

Seven days after the simulation was started,
the control group showed no change in neutrophil,
macrophage, lymphocyte, plasmocyte and
eosinophil infiltration in the LPS and SL, if compared
with the initial status.

In case of EAGU, 7 days after the start of
the simulation, the number of plasmocytes and
eosinophils in the LPS did not differ from the
control values equaling 1 (1; 1.75) and 2 (1.25; 2),
respectively, compared with 0 (0; 0) and 1 (1; 1,75)
points in controls. Infiltration with macrophages,
lymphocytes and neutrophils increased reaching
2 (1.25; 2.75), 2 (1.25; 2.75), and 1.5 (1; 2),
respectively, compared with 0.5 (0; 1), 1 (0.25; 1),
and 0.5 (0; 1) points in controls (Q<0.05).

In case of EAGU, 7 days after the start of
the simulation, the number of neutrophils,
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macrophages, eosinophils and plasmocytes in the
SL did not reveal any statistically significant change
constituting 1 (1; 1.75), 1.5 (1; 2), 1,5 (1; 2), and
1(1; 1), respectively, compared to 1 (0; 1), 2 (1.25;
2), 1 (1; 1), and 0,5 (0; 1) points in the control
group. The lymphocyte infiltration went up to 2.5
(2; 3) compared with 1(1; 1.75) points in controls
(Q<0.05).

The specific number and activity of expression
in gelatinase B-positive cells in the gastric tissues
of the intact animals was prominent neither in
the number nor in the expression activity of the
antigen-positive cells. The control group showed
some activation of gelatinase B, both in the surface
epithelium and in the LPS (cellular component),
which was not statistically significant. In case of
a developed EAGU, the surface epithelium of the
stomach shows a significantly higher expression
against a tendency for an increase in the specific
number of gelatinase B-positive cells. Besides,
there was a simultaneous increase detected in
the gelatinase B-positive cells in the LPS (cellular
component) (Q<0.05), while during that the LPS
(cellular component) revealed a more pronounced
increase in the number of gelatinase B-positive
cells at their top high expression activity (Table 1).

Table 1
Specific number and expression activity of gelatinase
B-positive cells in case of experimental acetate
gastric ulcer, 7 days after start of simulation
[25/75 percentile]

-, Acetate
Index Isrgltzl Control gastric
ulcer
Surface | Specific 10 42.5 52.5
epitheli- |number | [10; 10] |[17,5;48,75]| [50;62,5]
um of the [ Expres- 1.5 1.5[1;2] | 3[3;3]*
gastric sion [1; 2]
mucosa | activity
Gastric Specific 15 32,5 77.5
LPS number |[2.5; 20]|[12.5;48.75]| [55;100]*
(cellular  [Expres- 1.5 2[1.25;2] | 3[3;3]*
compo- | sjon [0.25;2]
nent) activity

*— significance of the differences between the controls and
in EAGU, P<0.05.

On Day 7, th in the animals with EAGU the mag-
nesium levels found in the concentrated red cells in
the blood taken from subclavian vein was 1.36 lo-
wer if compared to the control group (p<0.05). At
the same time there appeared moderate negative
correlation between the area of the ulcerous defect
and the levels of endoglobular magnesium in the
subclavian vein in the initial state (r=-0.4), while the
same index could be described as strong in case
of a fully developed EAGU (r=-0.89). However, the
level of this element in the blood taken from the
portal vein remained almost unchanged. In case
of formed gastric ulcer the magnesium concentra-
tions in the plasma obtained from the subclavian
vein blood, portal vein blood, and lymph did not
change significantly when compared with the con-
trol levels (Table 2).
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Table 2
Magnesium levels in concentrated red cells and blood
plasma (mmol/l) in rats with experimental acetate
gastric ulcer, 7 days after start of simulation (M*m)

Initial Acetate

Index state Control gastric ulcer
Subclavian vein
(concentrated red | 1.52+0.089 | 1.8+0.105** | 1.32+0.082**
cells), (mmol/l)
Portal vein (con-
centrated red 1.4840.13 1.65+0.11 1.69£0.105
cells), (mmol/l)
Subclavian vein . o
(plasma), (mmol/l) 0.981+0.015| 0.917£0.011* |0.914+0.026
Portal vein (plas- xx% .
ma), (mmol/l) 1.02+0.013 |0.884+0.006 0.923+0.02
Lymph, (mmol/I) 0.72+0.004 | 0.71+0.018 0.69+0.012

In relation to the initial state: * — p<0.05; ** - p<0.01;
*** _ p<0.001.

The outcomes suggest that in the initial state a
higher activity of gelatinase B can be seen in the LPS
(cellular component). In the control series, at a very
moderate impact on the serous membrane of the GIT,
thereisanincreaseinthe number ofthe cells expressing
gelatinase B in the LPS (cellular component), yet, even
moreitisinthe surface epithelium of the gastric mucosa
where the rate of stress renewal in the mucosa must
be on the up. In case of a formed EAGU, an increase
is observed in the specific number of gelatinase
B-positive cells, both in the surface epithelium of
the gastric mucosa and in the gastric LPS (cellular
component). A high activity of gelatinase B expression
in different locations of the gastric mucosa seems
to reflect the strain in destructive and inflammatory,
destructive and proliferative processes occurring in
the tissues during the development of an ulcer.

Proliferation mechanisms have been proven to be
energy-consuming. Intracellular magnesium has a
significant role in the activation of factors entrained
into the production and consumption of energy [9,
11]. Its accumulation in the cell typically results
from the development of specific TRAMP-6 and
TRAMP-7 magnesium channels [10]. The decrease in
erythrocyte magnesium levels, which is typical of ulcer
development, must be due to redistribution processes
in favor of the damaged tissues. This fact could be
confirmed indirectly through a slight decrease in the
concentration of magnesium in the lymph flowing from
the intercellular spaces in the GIT tissues.

Gromova O. A. et al. (2008) suggest that magne-
sium deficiency disturbs the metabolism of connec-
tive tissue by activating enzymes like hyaluronidase,
transglutaminase, metalloproteinase, etc. [12]. Our
results also suggest a negative correlation between
the content of intracellular magnesium and the ac-
tivity of gelatinase B expression in the LPS (cellular
component) and the surface epithelium.

Conclusions. The study described above offers
sufficient evidence to conclude that in the site of ex-
perimental ulcerous defect there is an increase in the
number and expression activity of gelatinase B-posi-
tive cells of the surface epithelium, and even more —in
the gastric LPS (cellular component), against reduced
magnesium levels in the concentrated red cells.
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BO3MOXHOCTU OPUTUHAABHOTO MPEMNAPATA «BULLUKAOAN

B TEPANMUN XPOHUYECKOTIO TEMNATUTA C

H. U. TersaHaoBa’, A. A. Amo3Hos?, B. T. Mopo3sos3, A. B. iroaa’, . B. Kopo#!,
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1CTaBpONOABCKMIA FOCYAQPCTBEHHbIN MEAULLUHCKMI YHUBEPCUTET,
CrtaBponoab, Poccumrckas Peaepaums

NMepebit CaHkT-NeTepbyprckuin roCyAQPCTBEHHBIN MEAULMHCKUIA YHUBEPCUTET MMEHMU
MU.N. NaBaoBa, CaHkT-MNeTepbypr, Poccunckas Pesepaums

3MK «lrenatoaorn, Camapa, Poccuitckas Peaepaums

‘UHcTUTYT tMaTepra Meaukan KUTANCKON OKAAEMUM MEAULIUMHCKMX HAYK,
NekuH, Kutanckas HapoaHas Pecny6auka

SKCcHMAXMHF rocnMTaAb 60Ae3HEN OPraHoOB NULLEBAPEHMS,
YeTBepTbii BoeHHbIM Me AMUMHCKUI YHUBEpCUTET, KCUAXMUHT,
Kutanckas HapoaHas Pecny6auka

58 patients with chronic hepatitis C were treated in multicenter clinical trial: 26 female and 27 male,
23 have received antiviral therapy in a past. Inclusion criteria were follows: ALT activity >1.5 ULN, absence
of signs of liver cirrhosis decompensation and hepatocellular cancer. Bicyclol® medicine (Beijing Union
Pharmaceutical Factory, PRC) was administered in a daily dose 150 mg during 12 weeks. A primary
efficacy criterion was ALT activity. There were decrease in ALT, AST activity and bilirubin level in patients
who received Bicyclol®, enhance in asthenic-vegetative syndrome as well. In the placebo group there were
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