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In the Lymphology Institute Clinic, the total of 76 patients underwent therapy of gastric ulcers
as diagnosed based on clinical, endoscopic and morphological picture. Related clinical picture was
characterized by patients’ complaints as follows: pain and asthenic syndromes, gastric and intestinal
dyspepsia. A mucosal defect with lesion of muscle plate densely covered with fibrin was considered as
an endoscopic sign of ulcer.
The dynamics of treatment was evaluated according to the 4 stages of healing of chronic
ulcers (L.I. Aruin, 1998):
1. Initial healing stage. Endoscopically, this stage is characterized by the decrease or disappearance
of inflammation signs (reducing or stopping of hyperemia, edema, friability folds, mucosal bleeding)
and the epithelium progressing from the edges towards the center as well as presence of spindleshaped protrusions on the surface. Histologically, a marked increase in the columnar epithelium is
reported.
2. Proliferative stage of healing (membranoproliferative regeneration). Identified endoscopically are
low spindle-shaped protrusions, and reported histologically is the regenerative epithelium, covering
these protrusions by a single layer.
3. Columnar scarring stage. Ulcerative crater is not visible, in his place located are columnar strands,
converging toward the center of the ulcer. There are lots of capillaries in the cicatrice tissue, the
immature glands of a pseudopyloric type are under way to appear.
4. Cobblestone scar stage, which designation is due to a distinctive aspect of newly formed mucosa.
Histologically, numerous pseudopyloric glands are section-identified.
The severity of disease was assessed according to the classification by A.N. Okorokov (1999):
a mild course: exacerbations are reported 1 time in 1-3 years; moderated pain syndrome;
superficial ulcer;
average severity grade: exacerbations occur 2 times a year; pain syndrome is pronounced;
characteric dyspeptic disorders are present, ulcer is deeper, it can bleed;
severe form: exacerbations occur 2-3 times per year and more frequently; pronounced pain
and dyspeptic syndromes, the ulcer is often complicated by bleeding, perforation, penetration,
development of pyloric stenosis, pangastritis, periduodenitis.
The authors have used two methods of treatment of patients, depending on them the patients
were divided into 2 groups:
st
1 group of patients – the control group totalled to 30 subjects who were treated by a standard
anti-ulcer scheme as recommended by P.Ya. Grigorieva (1995) that included the H2-blockers +
antacids + motility regulators + anti-bacterial agents (eradication therapy).
Of these, there were 76.6% (23 male patients), 23.4% (7 female patients). Patients were ageranged from 30 to 74 years, the average age being 48  3.15 years. The most frequent localization of
the ulcer was observed in the stomach - 15 subjects, representing 50% of the total number of
surveyed patients. In 9 people (30%), the ulcers were identified in the corner of the stomach and in the
antral region in 6 (20%), respectively. The ulcer was size-ranged from 4 to 30mm being 8mm on
average diameter. Conjunction with stressful situations was noted in up to 43% of patients, about 10%
of patients pointed on the use of nonsteroidal anti-inflammatory drugs for more than 1 month during
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the last 3 months. Smokers accounted for 70%. Mean duration of ulcer history amounted to 5.71.2
years. As for the course of a disease, 6% were patients with a severe disease course (gastric
bleeding in history), 94% were patients with moderate disease severity.
nd
2 group totalled to 30 patients who received doxycycline for the eradication therapy in
composition with Enterosgel on a background of standard treatment scheme. The above composition
was used in the form of a composite product being 0.3 g doxycycline dose as adsorbed on 15 g of
sorbent. This composition was obtained by means of conventional mixing of drugs. Composition of
drugs was administered once a day in the morning after meals for 10 days.
The average age of 2 group of patients was 46  2.7 years. Number of male-patients was 24
subjects (80%), and 6 female patients (20%). Gastric angle-located ulcers were found in 8 patients
(26.6%), gastric body ulcers in 12 subjects (40%), gastric antrum-located ulcers in 10 patients,
representing 30%. The ulcers were diameter-ranged from 6 to 30mm, having 15mm in average
diameter. Duration of ulcer history averaged to 6.5  2.04 years. Conjunction of the disease with
psycho-emotional stresses was indicated in 50.2% of patients. Administration of nonsteroidal antiinflammatory drugs for 1 - 2 weeks before hospitalization was indicated in 6.5%. Smokers accounted
for 70%. Patients with severe disease course represented 10% of this group, 90% were patients with a
moderate severity.
The acidity is known to be an important indicator characterizing the ulcer disease and its
nd
progression. In most cases, patients displayed the saved acidity, 1st group – 66.6% (21 subjects), 2
group -70% (21 subjects). The increased acidity was less frequent: in the first group – 26.6% (8
subjects), in the second group – 23.4% (7 subjects). The lowered acidity was identified in 5.2% of
patients (4 subjects): in two patients of control group and two patients on eradication therapy by
doxycycline-with-Enterosgel, respectively. It is noteworthy that the reduced acidity is known to occur
more frequently in patients aged 65 - 70 years, and the ulcerative defect arises on the background of
long term-coursed atrophic gastritis. Such patients are characterized by a less expressed clinical
picture, with more dispepsy-turned profiles and asthenic complaints.
All of the followe-up patients underwent at least 3 times biopsy collections for assessing the
malignant degeneration and dissemination of Helicobacter pylori (HP). The study-obtained data were
as follows: from 60 patients examined, 56 (93.33%) revealed HP with dissemination of various severity
grade, which is consistent with published data (Baranskaya E.K., 2001).
The HP dissemination grade was evaluated according to the following criteria: mild
dissemination - up to 20 microbial bodies in the field of view, moderate - 20 to 50 microbial bodies,
more than 50 microbial bodies – an expressed contamination. In 5 patients (66%), the HP was not
revealed on identification. These were patients in whom ulcerative defect has developed on the
background of current long-term atrophic gastritis.
st
From patients of the 1 group in 2 patients (6.6%) the HP - was not revealed, in 6 subjects
(20%) a weak HP dissemination-, in 14 subjects (46.6%) the moderately expressed-, and in 8% the
expressed dissemination was determined.
nd
From patients of the 2 group, the HP was histologically identified in 100%. A weak
dissemination was revealed in 5 patients (16.5%), a moderate one in 18 (60%) and severe one in 7
patients (23.4%), respectively.
In the majority of patients, comorbidities were reported along with the main disease. In this
regard, the chronic cholecystitis with biliary dyskinesia was reported in 53 (88.33%) out of 60 subjects
being one of the most frequent comorbidities.
In the frame of previewed laboratory analyses were performed:
determination of alanin-aminotrasferase (ALT), aspartat-aminotrasferase (AST), alkaline phosphatase
(AP), the gastric juice acidity test. Fibrogastrockopy was performed (on the OLYMPUS GIF Type Q 30 Unit) with mucosal biopsy. The biopsy was carried out by the clamp in collecting samples from the
ulcer defect, gastric body and gastric antrum region.
As a result of these observations, we received a number of interesting data, opening new
perspectives on the use of Enterosgel in gastroenterology.
In particular, according to the course of clinical picture in patients with peptic ulcers, the pain
th
syndrome in the control group was arrested on the 8th against the 5 day in the second group.
nd
Syndrome of gastric dyspepsia was arrested more rapidly in patients of the 2 group, i.e. by the 5-th
th
against the 9 day in the control group. In the control group, the syndrome of intestinal dyspepsia was
nd
recorded to last up to 9 days, in the 2 group to 7 days, respectively. Asthenic complaints were
nd
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st

recorded as follows: in the 1 group - up to 6 days, in the 2nd group - to 5 days. According to the
nd
above data, a more rapid improvement of the clinical picture was observed in patients of the 2 group.
Hospitalization duration is known to be an indicator, which characterizes objectively a quality
nd
of treatment. In this regard, the minimum stay of patients in the hostpial was observed in the 2 group.
It was 24 bed -days. Average length of stay of patients from the control group (1st group) amounted to
28.5 bed - days.
The acidity is also an important indicator characterizing the gastric ulcer and its course, clinical picture
and prognosis. When in threatment on the drugs scheme, this indicator changed as follows: before
treatment in the control group, the increased acidity was noted in 3 (9%), the normal one - in 25
nd
subjects (84.4%), the decreased one in 2 patients (6.6%). In the 2 group, the increased acidity was
identified in 1 patient (3%), preserved acidity in 27 subjects (91.4%), and the decreased one in 2
subjects (6.6%).
During the treatment, positive clinical and endoscopic effects were reported in 98.33% (59
patients) of studied groups. These effects consisted in relieving pain, dyspeptic and asthenic
syndromes and better scarring of the ulcer.
nd
A faster healing of gastric ulcers was observed in patients of the 2 group. On the 14th day, the initial
nd
st
healing stage was observed in 100% of the 2 group. In patients of the control group (1 group), this
stage was registered in 86.7%.
st
By the 21 day of the study, the group of on-Enterosgel patients showed the proliferative
stage of healing (30%) or a palisade (columnar) scar (70%). Observed in the control group was a
slower healing of the ulcer: the initial stage of healing was reported in 13%, the proliferative healing in
66.6%, the palisade (columnar) scar in 19.4%.
Analysis of the results of eradication therapy in patients with gastric ulcer with various methods of
treatment showed that the more effective eradication therapy has been achieved in on-Enterosgel
group: a complete eradication was observed in 66.6% (20 patients), lack of dissemination after the
treatment was observed in 20% ( 6 persons), and moderate dissemention grade - 13.4% (4 subjects).
In the control group, the treatment resulted in the complete eradication in 20% (6 persons), the weak
dissemination was identified in 40% (12 subjects), the moderate one in 36.6% (11 subjects).
Eradication therapy was ineffective in 3.3% (1 patient), where a pronounced HP dissemination
remained.
Comparing the biochemical parameters of blood, one should mention though a statistically
th
unsignificant, but a distinct reduction in ALT and AST in all groups of patients. On day 14 , all patients
showed a trend toward a decrease in transaminases. A distinct decrease in these parameters was
nd
recorded in the 2 group, taking doxycycline with Enterosgel, up to the normalization of studied
parameters. This testifies of a good anti-inflammatory effect and the absence of hepatotoxicity of the
antibiotic in composition with the sorbent. In comparison with the data obtained before treatment, ALT
th
activity decreased by 42% and AST by 45%, respectively. By 14 day of observation, the ALT showed
st
normalization in the 1 group, AST remaining somewhat elevated. Comparing these values with those
nd
obtained on the 2 day of hospitalization, one should mentioned that ALT and AST decreased by
st
16%. When being monitored on the 21 day in both groups, the mean values of transaminases had
almost normal levels.
A substantial set of working results was obtained from morphological examination of gastric
wall biopsies. In fact, the respective findings characterized disorders of micro-lympho-circulation in the
lamina propria of gastric mucosa at various treatment methods of gastric ulcer.
In the patients of control group, the volume density of blood capillaries on the sectional area
through the mucosal lamina propria was not significantly different on the background of treatment. The
percentage of blood vessels was 6.5% (Table 1). Number of arteries before treatment was determined
as 2.5% - 5.2%, veins – 2.0% - 3.8% on the background of anti-ulcer therapy. This indicator varied
from 2.65% to 4.00% on the background of therapy (Fig. 1, 2).
During the treatment, the changes underwent in the volume density of lymphatic capillaries
that increased on average by 18%. Values of this index ranged from 1.5% to 4.2% before treatment
and from 2.3% to 4.5% during the therapy (Fig. 3, 4, 5). It was reported a significant difference of
interstitial spaces’ areas on the section through the mucosal lamina propria on the background of antiulcer therapy. On average, it decreased by 20%. The value of this indicator in the initial biopsy was in
the range from 18.3% to 25%, and during treatment from 16.2% to 19.02%, but in 23 (76%) out of 30
patients the interstitial spaces occupied of at least 18 % sectional area of this zone.
In the course of treatment, the volume density of cells and intercellular substance on the
sample sections did not differ significantly, but they tended to a reduction. This indicator ranged from
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65.4% to 72.4%, but in 24 subjects (80%) out of 30, the value of this index was below 66%. On the
background of anti-ulcer therapy, the ratio between the sectional area of blood vessels and the
sectional area of interstitial space areas was significantly different. Values of this indicator in the
primary biopsy were in the range from 0.264 to 0.370, while in patients on the background of
treatment, the lower limit of this variation series were equal to 0.255 and in 19 patients (63.3%) this
figure was below 0.25, whereas the upper limit equalled to 0.498.
The square section ratio of lymphatic vessels to that of interstitial spaces showed an
increasing trend in the compared groups. Values of this index before treatment were in the range from
0.078 to 0.140, whereas in on-treatment patients, the lower limit of variation series was equal to 0.176,
while the upper limit was 0.20. In 21 subjects, it was above 0.185. As for the ratio of square section
through the lymphatics and interstitial spaces to the square surface of cells and intercellular
substance, it had not any significant difference in comparable preparations, but there was a tendency
to its reduction. The value of this indicator in the initial biopsy was in the range from 0.310 to 0.558,
while in on-treatment patients, the upper limit of variation range was 0.508 and in 20 patients (66.6%),
it was less than 0.4 and the lower limit equalled to 0.282.
Analyzing the data obtained by investigating the biopsy material from on-Enterosgel patients
group (Table 2), the following can be stated:
Volume density of capillaries in the square section through the mucosal lamina propria was
5.81% on the background of treatment, the number of arteries was significantly different as compared
with this parameter before the treatment, whereas the number of veins had not any significant
difference as compared with the baseline data. (Fig. 6, 7, 8, 9, 10, 11). Volume density of vessels was
less than 6.2% in 70% of patients at the baseline data and 80% on the background of treatment. On
the background of anti-ulcer therapy, the volume density of lymphatic capillaries was increased
significantly (40%). According to the initial biopsy, this indicator ranged from 2.0% to 2.8%, and from
3.5% to 3.9% on the background of treatment. Moreover, in 3 (10%) subjects, this indicator was 3.8%
(Fig. 12, 13, 14, 15). A significant difference was identified between the densities of interstitial spaces
on the section of mucosal lamina propria during the treatment. On average, it decreased by 28%. In
patients before treatment, this indicator ranged from 18.3% to 25%, whereas it made from 15% to
16.5% on the background of therapy. In 18 patients (60%), the density of interstitial spaces was less
than 15.7% of the square section of this zone. The volume density of cells and intercellular substance
in the course of treatment did not differ significantly, but there was a clear trend towards increasing of
this indicator’s percentage. On the background of antiulcer therapy, it was in the range from 68.6% to
74.2%. In 20 (66%) patients, who accounted for 66%, this indicator was above the 70%.
Ratio of the cut vessels and interstitial spaces during the treatment did not significantly differ
from each other. On the background of performed therapy, this indicator ranged from 0.365 to 0.373.
In 12 patients, who accounted for 40% it was below 0.360.
Ratio of the square section through the lymph vessels to the square section of interstitial
spaces on the background of treatment had a significant difference, and ranged from 0.220 to 0.241.
In 6 (15%) patients, this indicator was below 0,225 on the background of antiulcer therapy.
Ratio of the square section through the vessels and interstitial spaces to the square surface of
cells and intercellular substance on the background of therapy of patients of this group did not
significantly differ in comparison with the results obtained at the admission. However, this indicator
was lesser on the background of treatment than the result obtained at the primary biopsy. The lower
ratio limit of the square surface of vessels and interstitial spaces to that of cells and the intercellular
substance on the background of treatment was 0.272, and the upper limit was 0.432. In the majority
of patients, this indicator was lower than 0.350, and in 3 patients (10%) it was higher than 0.360.
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Figure 1.
Mucosal lamina propria. Vessels in the lamina propria of the gastric mucosa in patients of control

group before treatment. Stained by hematoxylin and eosin. 240x.
Figure 2.
Receptacles own plate of the gastric mucosa in patients of the control group during the treatment.
Stained by hematoxylin and eosin. 240x.
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Figure 3.
Lamina propria of the gastric mucosa. An important dilation of lymphatic vessels in patients of the
control group before treatment. Stained by hematoxylin and eosin. 240x.

Figure 4.
Lamina propria of the gastric mucosa. Moderately enlarged lymph vessels in patients of the control
group receiving the traditional anti-ulcer therapy, during the therapy. Stained by hematoxylin and
eosin. 360x.
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Figure 5.
Lamina propria of the gastric mucosa in patients of the control group receiving traditional therapy, on
the background of treatment. Slightly dilated lymphatic vessels. Stained by hematoxylin and eosin.
360x.

Figure 6.
Mucosal lamina propria in patients of group 2 before treatment. Dilated lymph and blood vessels.
Stained by hematoxylin and eosin. 240x.
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Figure 7.
Lamina propria of the gastric mucosa in patients of 2nd group before the treatment. Dilated lymph and
blood vessels. Stained by hematoxylin and eosin. 360x.

Figure 8.
An expressed dilation of lymphatic and blood vessels and interstitial spaces in the mucosal lamina
propria of the 2nd group patients before the treatment. Stained by hematoxylin and eosin. 240x.
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Figure 9.
Normal sized-vessels in the mucosal lamina propria of the 2nd group patients on doxycycline-withEnterosgel on background of treatment. Stained by hematoxylin and eosin. 240x.

Figure 10.
Normal-sized vessels in the mucosal lamina propria of 2nd group patients on doxycycline-withEnterosgel on the background of treatment. Stained by hematoxylin and eosin. 240x.
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Figure 11.
Lamina propria of the gastric mucosa on the background of treatment in the 3rd group patients on
doxycycline-with-Enterosgel. Normal-sized vessels. Tissue of mucosal lamina propria without signs of
inflammation. Stained by hematoxylin and eosin. 360x.

Figure 12.
Dilated lymph vessels in the mucosal lamina propria of the 2nd group patients on doxycycline-withEnterosgel before treatment. Stained by hematoxylin and eosin. 240x.
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Figure 13.
Lamina propria of the gastric mucosa in a patient of 2nd group with the gastric ulcer before treatment.
Dilated lymphatic vessels with polymorphonuclear neutrophils in their lumen. Stained by hematoxylin
and eosin. 240x.

Figure 14.
Normal-sized vessels in the lamina propria of the gastric mucosa in a patient with the gastric ulcer
disease after treatment by doxycycline-with-Enterosgel. Stained by hematoxylin and eosin. 240x.
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Figure 15.
Vessels size normalization in the lamina propria of the gastric mucosa in a patient with gastric ulcer
after treatment by doxycycline-with-Enterosgel. Stained by hematoxylin and eosin. 360x.

Table 1.
The results of studying mucosal lamina propria‘ structural organization in patients of the 1st group on
the background of treatment (Mm)
Groups of patients
Investigated parameter
Prior to the treatment
After the treatment
Artheries
3.600  0.350
3.220  0.250
Veins
2.501  0.320
2.750  0.241
Lymphatic vessels
2.431  0.340
3.340  0.231*
Interstitial spaces
22.110  0.810
17.760  1.150*
Cells and intercellular substance
69.990  2.810
68.400  1.390
blood vessels to that of interstital
0.276  0.084
0.336  0.081
spaces
Ratio of the square section of
lymphatic vessels to the square
0.109  0.031
0.188  0.12
surface of interstitial spaces
Ratio of the sectional square
surface of vessels and interstitial
0.436  0.122
0.395  0.113
spaces to the square surface of
cells and intercellular substance
Note: *- the significant difference between the values of variables between the groups.
The results are presented as expressed in the volume density of structures (% area of the cut zone).
Table 2.
The results of studying the mucosal lamina propria structural organization in the third group of
patients within the treatment (M  m).
Groups of patients
Studied parameter
Prior to treatment
After treatment
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Arteries
3.600  0.350
2.930  0.100*
Veins
2.501  0.320
2.880  0.120
Lymphatic vessels
2.431  0.340
3.641  0.130*
Interstitial spaces
22.110  0.810
15.720  0.710*
Cells and intercellular
69.990  2.810
71. 320  2.680
substance
Section area ratio of blood
0.276  0.084
0.369  0.040
vessels to interstitial spaces
Section area ratio of lymphatic
0.109  0.031
0.231  0.011*
vessels to interstitial spaces
Section area ratio of vessels and
interstitial spaces to the
0.436  0.122
0.352  0.081
intercellular substance
Note: * - the significant difference between the values of variables between the groups. The results are
presented as expressed in the volume density of structures (% of sectional area).
On the background of treatment, the cytogram analysis of tissue leukocytes in the lamina
propria of gastric mucosa was performed in the control group and revealed that the number density of
tissue leukocytes was significantly different during the treatment (Table 3). Consequently, the upper
5
count limit of tissual leukocytes was 7.30 cells for 10 sectional zone area, and the lower limit 6.70,
respectively. Only in 5 patients (16.60%), the white cell count was revealed above 8.50 on the
background of anti-ulcer therapy (Fig. 16). The absolute number of lymphocytes showed the
5
significant difference and varied from 2.072 to 2.192 on 10 on the background of treatment, whereas
their relative numer showed the decreasing trend. On the primary biopsy,the percentage of
lymphocytes was ranged from 42.8% to 50.8%. This indicator was above 50% in 4 patients (13%). The
upper limit of a variational series of patients who received treatment was 43.3%, while the lower 38.45%, respectively. On the background of treatment, the decreasing trend of lymphocytes was
reported by an average of 13%. This indicator was above 43% only in 4 patients (13%).
Prior to treatment, the relative number of neutrophils ranged from 21.87% to 25.51%, whereas
5
that absolute from 2.362 to 2.678 at 10 , respectively. This indicator was lower than 20.94% in 4
patients (13.3%). The upper limit of variations series in patients who received antiulcer therapy was
22.52%, while that lower-17.03%, respectively. This indicator was higher than 21.5% only in 4 patients
(13.3%). Accoring to the above data, the 17% trend to the decrease was shown in numer of
neutrophils during the treatment.
Considering the eosinophils, it was not reported any significant diference between their
absolute and relative numbers. Notably, the relative number of these cells prior to treatment ranged
from 4.58% to 7.20%. On the background of ant-ulcer therapy, the upper limit of this indicator stood at
6.62%, and the košer one at 4.14%, respectively. The absolute number of eosinophils was within the
range from 0.938 to 0.986. During the treatment, a small trend was reported to the decrease of the
number of eosinophils, which averaged 9%.
The absolute number of mast cells during treatment ranged from 0.108 to 0.244. According to
the initial biopsy, their relative number was from 2.52% to 4.86%, whereas during therapy, it ranged
from 1.26% to 3.44%. On the background of treatment, there is a visible downward trend in this
indicator averaging by 37% (Fig. 17,18).
The number of red blood cells in the comparison groups showed significant differences. Prior
to treatment, this indicator ranged from 6.86% to 7.54%, while during the treatment - from 5.91% to
7.21, respectively. The absolute number of these cells during therapy varied from 0.056 to 0.160. In 5
patients (16%), this indicator was below 6.5%. A slight trend should be indicated towards the
decrease of this indicator during the treatment averaging for 9% (Fig. 19).
During the therapy, the absolute number of monocytes varied from 0.191 to 0.263. According
to the initial biopsy, the relative number of these cells ranged from 3.39% to 6.21%. On the
background of treatment, the upper limit of variation series was 20.33%, while the lower was 15.99%,
respectively. As stated above, the data shows a significant difference in this indicator, which, on the
background of therapy, tended to increase on average 3.7 times, while in 20 patients (66.6%), their
number exceeded 18%.
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On the background of therapy, the relative number of macrophages in the mucosal lamina
propria increased by 1.05 times (5%).
Figure 16.
A moderate number of leukocytes in the lamina propria of gastric mucosa in patients with peptic ulcer
prior to the conventional treatment. Stained by hematoxylin and eosin. 360x.

Figure 17.
A small number of mast cells in the lamina propria of gastric mucosa in a patient with gastric ulcer on
the background of conventional treatment. Romanowsky staining. 240x.
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Figure 18.
A large number of mast cells in the lamina propria of gastric mucosa in a patient with gastric ulcer prior
to the conventional treatment. Romanowsky staining. 240x.

Figure 19.
Diapedesis of erythrocytes and a large number of eosinophils in the lamina propria of gastric mucosa
of a patient with gastric ulcer prior to the conventional treatment. Stained by hematoxylin and eosin.
360x.
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Table 3.
The results of counting the tissual leukocytes in mucosal lamina propria of the control group patients
(M  m)
Groups of patients
Studied parameter
Prior to treatment
After treatment
Leukocytes number density

10.70  0.26

NA

%
46.20  3.97
NA
2.520  0.158
%
23.69  1.82
Neutrophils
NA
1.197  0.145
%
5.89  1.31
Eosinophils
NA
0.187  0.077
%
3.69  1.17
Mast cells
NA
0.119  0.064
%
7.02  0.34
Erythrocytes
NA
0.271  0.092
%
4.80  1.41
Monocytes
NA
0.154  0.087
%
2.40  0.751
Macrophages
NA
0.118  0.125
%
5.02  1.02
Degenerating cells
NA
0.168  0.092
%
3.05  1.202
Plasma cells
NA
0.131  0.084
5
Note: NA-numerical density of cells per 10* square µm of the section zone;
* - significant difference of values between the groups.
Lymphocytes

7.02  0.28*
42.86  2.41
2.120  0.072*
19.81  2.71
0.962  0.024
5.38  1.24
0.176  0.068
2.35  1.09
0.108  0.052
6.56  0.65
0.227  0.036
18.16  2.17*
0.922  0.092*
2.52  0.43
0.124  0.083
2.84  0.62*
0.132  0.072
2.05  1.08
0.107  0.065

The absolute number of macrophages varied from 0.041 to 0.207. Prior to the treatment, the number
of macrophages within the 10000 square µm of mucosal section ranged from 1.72% to 3.175%.
During the treatment, the upper limit of these cells was 2.92% and the lower was 2.08%, respectively.
In 70% of patiens, this indicator was higher than 2.5%. The absolute number of degenerating cells in
this zone on the background of anti-ulcer therapy was in the range from 0.06 to 0.204.
In contrast, the relative indicators showed significant changes. On average, their number decreased
by 45%. The relative number of these cells prior to the treatment ranged from 3.99% to 6.04%, while
on the background of treatment, this indicator ranged from 2.21% to 3.64%. On the kontrol biopsy,
only 1 patient (3.3%) has not demonstrated any degenerating cells. The upper limit of variation series
of plasma cells prior to the treatment was 4.702, while the lower was 2. 298, respectively. On the
background of treatment, the number of these cells was from 0.97 to 3.13, whereas thein absolute
count was from 0.042 to 0.172. Comparing the ratios of plasma cells, we can note their decreasing
trend on the background of anti-ulcer therapy averaging by 42%.
In studying the cytogram of tissual leukocytes in the lamina propria of gastric mucosa on the
background of treatment of patients by Enterosgel, it was revealed that the numerical density of
leukocytes in the lamina propria of gastric mucosa ranged in patients of this group (Table 4) from 5.44
to 7.02 cells. In comparison with the pre-treatment indicators, the number of leukocytes decreased by
1.7 times (42%). In 10 patients (33.3%), this indicator was below 6.0, while in 2 patients (6.6 %), this
indicator was more than 7.1% (Fig. 20, 21, 22).
On the background of treatment, the absolute number of lymphocytes ranged from 1.830 to
2.864. The relative number of cells ranged from 37.21% to 42.63%. Comparing the indicators prior to
and after treatment, a significant difference is to be stated in the absolute number of lymphocytes,
whereas their relative number tends to decrease on the background of treatment. Comparably to the
primary biopsy data, the relative number of lymphocytes decreased by 25%. In 4 patients (13%), the
lymphocytes were below 38% on the background of therapy.
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On the background of treatment, the absolute number of neutrophils ranged from 0.388 to
1.456. The relative upper limit of this indicator was 20.72% and the lower was 17.2%, respectively.
When comparing the absolute number of these cells on the background of anti-ulcer therapy, it can be
noted their unambiguous decreasing trend, whereas their relative values showed significant
differences. On the background of treatment, the relative number of neutrophils decreased in
comparison with the baseline data by 20%. In 4 patients (13%), this indicator was above 19%.
On the background of treatment, the absolute number of eosinophils ranged from 0.085 to
0.167. Comparably to the primary biopsy data, this indicator manifested the decreasing trend.
However, despite the non-significant difference between the values of relative numbers of these cells,
this indicator ranged from 3.27% to 4.97% at the background of treatment. In addition, the 22 patients
(73%) who received anti-ulcer therapy had their number of eosinophils lower than 4% (Fig. 23, 24).
Table 4.
The counting results of tissual leukocytes in Enterosgel patients in the lamina propria of gastric
mucosa on the background of treatment (M  m).
Groups of patients
Studied parameter
Prior to treatment
After treatment
NA
10.70  0.26
%
46.20  3.97
Lymphocytes
NA
2.520  0.158
%
23.69  1.82
Neutrophils
NA
1.197  0.145
%
5.89  1.31
Eosinophils
NA
0.187  0.077
%
3.69  1.17
Mast cells
NA
0.119  0.064
%
7.20  0.34
Erythrocytes
NA
0.271  0.092
%
4.80  1.41
Monocytes
NA
0.154  0.087
%
2.40  0.751
Macrophages
NA
0.118  0.125
%
5.02 1.02
Degenerating cells
NA
0.168  0.092
%
3.50  1.202
Plasma cells
NA
0.131  0.084
Note: NA-numerical density of cells at 10*5 square µm of the section zone;
* - significant difference in values of variables between the groups.
Leukocytes number density
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6.26  0.82*
39.92  2.71
1.924  0.094*
18.96  1.76*
0.904  0.516
4.12  0.85
0.126  0.041
1.92  1.06
0.104  0.052
5.88  0.62*
0.181  0.052
19.12  2.07*
0.942  0.081*
5.32  1.27*
0.176  0.032
1.40  0.17*
0.098  0.004
2.25  1.06
0.106  0.084

Figure 20.
The lamina propria of gastric mucosa in a patient with stomach ulcer prior to treatment by doxycycline
+ Enterosgel. Note the increased number of leukocytes and tissual necrosis of mucosal lamina
propria. Stained by hematoxylin and eosin. 240x.

Figure 21.
A significant increase in the number of tissual leukocyte infiltration and production of infiltrates in the
lamina propria of gastric mucosa of a patient with gastric ulcer prior to the anti-ulcer therapy including
doxycycline + Enterosgel. Stained by hematoxylin and eosin. 240x.
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Figure 22.
The decrease in the number of tissual leukocytes and the size reduction of vessels within the lamina
propria of gastric mucosa in a patient with stomach ulcer after treatment with doxycycline +
Enterosgel. Stained by hematoxylin and eosin. 360x.

Figure 23.
Gastric mucosal lamina propria in a patient with stomach ulcer prior to treatment by doxycycline +
Enterosgel. Eosinophilic infiltration. Stained by hematoxylin and eosin. 360x.
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Figure 24.
A significant number of eosinophils in the lamina propria of gastric mucosa of the other patient with
gastric ulcer prior to therapy by doxycycline + Enterosgel. Stained by hematoxylin and eosin. 360x.

Figure 25.
Lamina propria of gastric mucosa of a patient with gastric ulcer after treatment by doxycycline +
Enterosgel. Mast cells are discernable aroung the blood vessels. Romanowsky staining. 240x.
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Figure 26.
Detail of Fig. 46. Perivascular location of mast cells. Romanowsky staining. 360x.

Figure 27.
Lamina propria of gastric mucosa of the other patient with gastric ulcer after treatment by doxycycline
+ Enterosgel. Mast cells are absent. Romanowsky staining. 240x.

The number of mast cells showed a decrease on the background of treatment. Their absolute
number was from 0.052 to 0.156, whereas their relative number ranged from 0.86% to 3.9%. Prior to
the treatment, this indicator was in the range from 2.52% to 4.86%. In the course of treatment, patients
of this group manifested the decrease of mast cells by 48% (Fig. 25, 26,27).
The absolute number of red blood cells ranged during the treatment from 0.249 to 0.353. The
lower limit of relative indicator of this type of cells was 4.26%, and the upper 6.5%, and these levels
fluctuated prior to the treatment from 6.68% to 7.54%, respectively. As stated above, a significant
difference is visible in the relative number of red blood cells on the background of treatment, which
diference is associated with improved blood circulation in the mucosal lamina propria. The average
number of erythrocytes decreased by 20%.
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The absolute number of monocytes ranged on the background of treatment from 0.861 to
1.023. The value of relative indicator ranged from 17.05% to 21.19%. When comparing these
parameters on the background of treatment, one can see a significant difference. The number of
monocytes on the background of anti-ulcer therapy increased 3.9 times in average. In 6 patients
(20%), the relative number of these cells was higher than 19.5%.
The absolute number of macrophage ranged on the background of treatment from 0.144 to
0.208. The relative lower limit of variation series with this indicator was 4.04%, and the upper – 6.59%,
respectively. A significant diference is visible in the relative indicators of these cells as compared to
those prior to the treatment. On the background of therapy, the relative number of macrophages
showed the increase by 2.2 times (55%). The number of macrophages on the background of treatment
was lower than 4.1% only in 3 patients (10%).
In the course of treatment, the absolute number of degenerating cells was within the range
from 0.058 to 0.138. The value of relative indicator ranged from 1.30% to 1.57%. On the background
of anti-ulcer therapy, a significant difference is visible in the relative number of these cells and an
unambiguous trend towards a decrease in its absolute values. On the background of treatment, this
indicator decreased by 3.5 times. In 2 patients (6%), the degenerating cells were not manifested at all.
The absolute number of plasma cells in the mucosal lamina propria after the treatment ranged
from 0.022 to 0.190. The variation series of relative indicator ranged from 1.19% to 3.31%. In
comparison with the numeric indicators of these cells as obtained at the initial biopsy, no significant
difference was obtained. Nevertheless, a decreasing trend by 36% of the number of this type of cells
has been monitored on the background of therapy. In 22 patients (73%), the relative indicator was
below 2.5% on the background of treatment.
CONCLUSION
The performed studies have unambiguously shown the effectiveness of the proposed
eradication method of Helicobacter pylori by using doxycycline with Enterosgel in the gastric ulcer
disease.
A completed comparative evaluation of the morphological picture of mucosal lamina propria
along with the application of various therapeutic methods, including the conventional therapy, and the
use of composite medications as based on Enterosgel allowed to identify, on the background of all
therapeutic modalities, the decrease of inflammatory symptoms and restoration of micro-circulation in
the lamina propria of gastric mucosa, which processes are involved in reducing the number of
lymphocytes, neutrophils, erythrocytes, plasma cells and degenerating cells, increasing the number of
monocytes, macrophages in all patients with gastric ulcer.
An evident advantage has been identified in case of using the therapeutic scheme of
doxycycline and Enterosgel, consisting in a faster healing of the ulcer through the rapid management
of the local inflammatory reaction, activation of reparative processes as well as the more efficient
eradication of Нelicobacter pylori.
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