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ABSTRACT
Background: Aspirin induced gastric mucosal injury, which leads to gastric ulcer. Adipose Derived Mesenchymal Stem Cells
(ADMSC) can be used for treatment of gastric ulcer as they can differentiate into many cell types. Omeprazole is used for
treatment of gastric acid-related disorders.
The Aim of the Work: Was to compare between the therapeutic role of ADSMC and omeprazole in treatment of gastric ulcer
Material and Methods: Forty male albino rats were divided into four equal groups: 1-Control group. 2-Aspirin group in
which rats were fasted for 24 hours, then given acetylsalicylic acid (200 mg/kg) once orally for induction of ulcer. 3-ADMSC-
treated group in which rats were treated by (3 x 10°) ADMSCs/ rat once by intravenous injection four hours after induction
of ulcer. 4-Omeprazole-treated group in which rats were treated by omeprazole suspension (20 mg/kg) orally, four hours
after induction of ulcer, and for five days. Gastric juice volume and acidity, length of gastric ulcer, and histopathological and
immunohistochemical changes of the stomach were all evaluated.
Results: Aspirin induced erosion and loss of architecture of gastric mucosal epithelium, ADMSC treatment reduced the length
of gastric ulcer, ameliorate histopathological changes and reduced the PCNA-LI also the omeprazole treatment promoted
healing of the gastric ulcer induced by aspirin but the therapeutic role of ADMSC was significantly lower in ulcer index and
PCNA-LI and better in PAS reaction and histopathological healing of gastric ulcer than the therapeutic role of omeprazole.
Conclusion: The therapeutic role of ADMSC was found to be superior to omeprazole in treatment of gastric ulcer.
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INTRODUCTION Adipose derived mesenchymal stem cells ADMSC can
differentiate into numerous cell types, as endothelial cells.
Also the ADMSC secrete anti-apoptotic and angiogenic
factors. They provoke renewal of injured tissue through
production of hepatocyte growth factor (HGF), vascular
endothelial growth factor (VEGF) and adiponectin. They
can motivate angiogenesis, get better microcirculation in
Aspirin is used as antipyretic, analgesic and anti- the gastric mucosa, and speed up the healing rate of the
inflammatory effects. It is taken without medical gastric mucosal®.
supervision as it is easily available and low cost. Some
patients may exceed the maximum daily dose especially in
chronic illness™.

The gastric ulcer caused by decline in protective factors
in stomach such as mucus, prostaglandins, bicarbonates
and rise in the noxious factors as hydrochloric acid, bile
salts and pepsin. Aspirin, non-steroidal anti-inflammatory
drug one of the most common causes of peptic ulcers!'!.

The Omeprazole is one of the proton pump inhibitors
that reduce the amount of HCL production in the stomach.
It protects the mucosa and promotes healing of mucosal
injury. It is prescribed for treatment of peptic ulcer and its
complications. But Omeprazole like any drug has some
side effects!®).

Aspirin stimulates secretion of hydrochloric acid (HCL)
and cause failing of mucous layer which acts as barrier for
gastric wall. Aspirin decreases production of prostaglandin

(PG) by sup rising cyclooxygenase (COX) enzymes and Long term proton pump inhibitor therapy could cause
reduces the production of mucus and bicarbonates. In moderate hyper-gastrinaemia in the majority of patients
addition, it increases reactive oxygen species (ROS) and and enterochromaffin like cell hyperplasia. Gastric tumors
causes mucosal injure. may be induced in long-term therapy!”.

Adipose tissue is a rich and easily available tissue The present study was planned to compare between the
for obtaining multi potent stem cells that have the same role of ADMSC and omeprazole in treatment of gastric
phenotypes as bone marrow mesenchymal stem cells®. ulcer.
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MATERIAL AND METHODS

Experimental animals

Experimental study was carried out at Anatomy and
Embryology Department of Benha faculty of medicine,
Benha University, in this study we used forty normal adult
male albino rats, aged from 3 to 4 months and body weight
about 200 to 250 gm. They were obtained from Moshtohor
Faculty of Veterinary Medicine. All rats were acclimatized
to the laboratory environment. The rats were given normal
diet. All animals had received a human care with animal
care strategy of the National Institutes of Health and the
Ethical Committee for scientific research had accepted the
design of the experiments.

Materials

1. Acetylsalicylic: Aspocid; acetylsalicylic acid; 75
mg tablets were brought from chemical industries
development (cid) Company. It was prepared by
dissolving one tablet in 15ml distilled water and
accordingly a volume of 1 ml of this solution
contained about 5 mg, of Acetylsalicylic acid.

2.  Omeprazole: Omez 20 mg capsules were obtained
from Pharaonia Pharmaceuticals Company. It was
ready by dissolving one capsule in 20ml distilled
water, consequently a volume of 1 ml of this
solution contained about 1 mg of omeprazole.

3. Adipose derived-mescenchymal stem cells:
(ADMSC) these cells were obtained from
Department of Histology, Kasr Al-Ainy Faculty of
Medicine, Cairo University.

Preparation of AD-MSCs from rats

The pre-peritoneal adipose tissue was removed from
the rats. The specimens were cleaned with phosphate
buffer saline (PBS) to remove any contamination. The
yellowish white tissue was minced and enzymatically
digested in Dulbecco's Modified Eagle's Medium (DMEM)
containing 0.075% collagenase type 2 at 37°c for 60 min
with constant shaking everyl0 min. The suspension was
filtered by mesh then centrifuged for 10 min at 25 °C.
Pellets were re-suspended in complete medium (DMEM)
that, was supplemented with 10% FBS and 1% Penicillin
/" Streptomycin) and incubated at 37°C with 5% Co,.
Non-adhesive cells and erythrocytes were removed from
the culture. The medium was distorted twice per week,
and the cells were sub-cultured when 80% confluence
was reached. The third passage cells were utilized in this
study!®.

Induction of gastric ulcer

The rats were fasted one day before ulcer induction.
The ulcer was induced by the oral administration of
acetylsalicylic acid (200mg/kg body weight) as a single
dose through a gastric tube. After 4 hours, two rats were
anesthetized to prove occurrence of gastric ulcers by two
histo-pathologistst.

Experimental design

The animals were separated into four groups; each
group consisted of ten rats:

1-Control group: Ten rats were divided into two
subgroups:

Subgroup Ca: It included five rats which were fed on
basal diet only; then sacrificed after five days.

Subgroup Cb: It included five rats which were
intravenously injected with PBS, then sacrificed after five
days.

2-Aspirin group: The rats were fasted for 24 hours,
before given the acetylsalicylic acid: the latter was given
in a single dose (200 mg/kg body weight acetylsalicylic
acid) orally by a gastric tube. Then, rats were sacrificed
after four hoursf®.

3- ADMSC-treated group: The rats were fasted for
24 hours, before given the acetylsalicylic acid: the latter
was given in a single dose (200 mg/kg body weight
acetylsalicylic acid) orally by a gastric tube. After four
hours rats had received an intravenous injection of
3 x 10° ADSCs/rat via tail vein once time, then the rats
were sacrificed after five days®.

4- Omeprazole-treated group: The rats were fasted
for 24 hours, before given the acetylsalicylic acid. The
latter was given in a single dose (200 mg/kg body weight
acetylsalicylic acid) orally by a gastric tube. After four
hours, the rats had received the omeprazole suspension in a
dose of 20 mg/kg omeprazole orally by a gastric tube daily
for five days then the rats were sacrificed..

All rats were anaesthetized by inhalation of diethyl
ether. Midline abdominal incision was then performed; the
stomach was removed after the esophageal end had been
tied. The stomach was incised along the greater curvature
and the gastric contents were put in tubes.

Calculation the gastric juice volume

The stomachs were opened then the gastric juice were
collected and centrifuged at 1000 g for 10 minutes for
removing any solid debris. After that we measured the
volume of the supernatant!'?.,

Evaluation the acidity of gastric juice

A volume of 1 ml of gastric juice was diluted by ten ml
of distilled water in a flask, and then added from 2 to 3
drops of Topfer’s reagent as an indicator to the flask after
that titrated with 0.01 NaOH until observation of canary
yellow color. The volume of NaOH (ml) added was well-
known corresponding to free acidity'!.

Estimation of gastric damage

The stomach was incised along the greater curvature
then cleaned with saline for removal of blood clots. Each
lesion was measured along the greatest length, the sum
of length (mm) of these lesions for each stomach were
calculated and used as ulcer index!'?l.
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Histological study

Gastric tissue was taken from all groups, then fixed
at 10% neutral buffered formalin (pH=7. 0), then dried
in ethyl alcohol, and cleaned in xylol finally was put in
paraffin. Four microns thickness sections were prepared
and stained with Haematoxylin and Eosin to observe the
morphological changes and Periodic Acid Schiff's Reaction
(PAS) to study the changes in the mucous secretion on
the surface epithelium and the density of PAS reaction in
PAS stained sections was evaluated by the image analysis
software program (Image j. 1.46version) in 10 randomly
selected different microscopic fields for each specimen at
a magnification power of x200 from sections of the fundic
mucosa per animal in all groups!™!.

PCNA Immunohistochemical stain''¥

Gastric sections were stained by anti-proliferating cell
nuclear antigen) PCNA) antibody, by using mouse anti-p53
antibody and rabbit anti-MDM?2 antibody correspondingly.
The sections of paraffin were put in the autoclave for 15
min in TE buffer (pH 9.0) to repossess the p53 antigen then
put in the autoclave for 20 min to repossess the MDM?2
antigen, or the paraffin sections were put in microwave
for 15 min in 10 mM citrate buffer (pH 6.0) to get back
PCNA antigen. The slide was consequently incubated with
the primary anti-PCNA for one hour at room temperature,
and the primary anti-MDM?2 for 40 min, together with
their particular secondary antibodies (biotin-conjugated
anti-immunoglobulin (for 10 min, and then with the
streptavidin peroxidase method for 5 min.

PCNA-Labeling Index (PCNA-LI)™!

The numbers of PCNA positive cells of the gastric
fundic sections were counted by the image analysis
software program (Image j. 1.46 version) in 10 randomly
selected different microscopic fields for each specimen at
a magnification power of x200 from sections of the fundic
mucosa per animal in all groups. The numbers of PCNA
positive cells were evaluated and estimated as a percentage
of immuno-labeled cells to all basal cells. The mean + SD
was calculated, and then the total PCNA-LI for all groups
were estimated.

CD44 Immunohistochemical stain

For detection and counting of CD44-positive cells in
the gastric fundic sections, paraffin-embedded stomach
sections were de-paraffinized and rehydrated. The slides
were incubated in 10 % hydrogen peroxide (H,O,) for
10 minutes to switch off the endogenous peroxidase. the
nonspecific binding sites were blocked by blocking serum.
Then, slides were incubated with CD44 antibody (Thermo
Fisher Scientific, USA). The binding sites of the antibody
in the gastric glands were visualized by the avidin-biotin-
peroxidase complex technique. The nuclei were counter
stained with hematoxylin['®),

Statistical analysis

Statistical Package for Social Science (SPSS) 20
for window were used for analyzes the data. Data are
expressed as the mean + standard error (SE); by using
analysis of variance (ANOVA) between different treated
group followed by least significant difference (LSD), and
the differences were considered significant at P < 0.05.

RESULTS

Determination of the gastric juice volume and
acidity (Tablel)

The volume of gastric juice and acidity obtained from
rats in aspirin group were significantly increased compared
with the control group. After ADMSC treatment of gastric
ulcer, the volume of gastric juice and gastric acidity were
significantly decreased compared with the aspirin group.
After omeprazole treatment, the gastric juice volume and
acidity were significantly decreased compared with the
aspirin group. Also the volume of gastric juice and acidity
in ADMSC-treated group were significantly decreased
compared with the omeprazole-treated group.

Estimation of gastric damage in all groups (Table 2,
Figure 1)

In aspirin group, the mean length of gastric ulcer was
12.3£2.5 mm and this result was significantly increased
compared with the control group. After administration of
(ADMSC), the mean length of gastric ulcer was 2.9+1.2
mm and this result also was significantly decreased
compared with the aspirin group, and was significantly
decreased compared with the mean length of gastric ulcer
in omeprazole treated group. These results indicated the
highly effective role of ADMSC in treatment of gastric ulcer
and the improvement of gastric ulcer after administration
of ADMSC was more superior to the improvement of
gastric ulcer after administration of omeprazole. After
administration of omeprazole, the mean length of gastric
ulcer was 6.742.8 mm and this result was significantly
decreased compared with the aspirin group.

Histopathological examination

Hematoxylin and eosin-stained sections of the gastric
fundus from the control group (subgroup Ca & Cb) showed
that the gastric mucosa contained gastric pit lined by
surface mucous cells, gastric gland that extend from the
muscularis mucosa in the lamina propria (Figure 2). The
gastric gland contained parietal cell appeared pear like
shape with pale stained cytoplasm and rounded nucleus,
also the chief cell with dark stained cytoplasm, the apical
cytoplasm occupied by the secretory granules and basal
rounded nucleus (Figure 3)

Hematoxylin and eosin-stained sections of the
gastric fundus from the aspirin group showed erosion
of the gastric mucosa and loss of architecture of surface
mucous epithelium, sloughing of the mucosa, with marked
inflammatory cell infiltration, focal inflammatory cell
infiltration in the lamina propria and congested blood vessel
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(Figure 4). The gastric gland with a highly sloughing of its
cells, degenerated cells with absent nucleus, with marked
inflammatory cell infiltration and some hemorrhage were
also seen (Figure 5).

Hematoxylin and eosin stained sections of the gastric
fundus from the ADMSC-treated group showed normal
architectures of mucosa, normal gastric gland but there
was minimal inflammatory cell infiltration (Figure 6).

Hematoxylin and eosin stained sections of the gastric
fundus from the omeprazol-treated group showed normal
architectures of mucosa, sloughing of mucous neck cell
and moderate inflammatory cell infiltration (Figure 7).

PAS stained sections of the control group showed
positive PAS reaction at the surface epithelium and mucus
neck cells of the gastric glands (Figure 8), PAS stained
sections of the aspirin group showed areas with weak
positive PAS reaction and areas with negative PAS reaction
at the surface epithelium with sloughing of the surface
mucosa (Figure 9), PAS stained sections of the ADMSC-
treated group showed positive PAS reaction at the surface
epithelium and mucus neck cells of the gastric glands
(Figure 10), PAS stained sections of the omeprazole-
treated group showed positive PAS reaction at the surface
epithelium, positive PAS reaction at mucus neck cells of
the gastric glands, but still there were areas with loss of
PAS reaction were also seen (Figure 11).

Mean values of area % of PAS reaction (Table 3)

In aspirin group the mean value of PAS reaction
was 3.61 £2.4 %, this value was significantly decreased
compared with the control group. In the ADMSC-treated
group the mean value of PAS reaction was 7.37 =1.2 %,
this value was significantly increased compared with the
aspirin group. This indicates the improvement of mucous
secretion after treatment of gastric ulcer with ADMSC. In
the omeprazole-treated group the value of PAS reaction
was 5.91 £1.8 %, this value was significantly increased

compared with the aspirin group. This indicates the treated
effect of omeprazole on gastric ulcer induced by aspirin.

Immuno-histochemical staining of the control group
revealed a minimal expression of PCNA in the neck cells
of the gastric glands (Figure 12), while the reactivity of the
aspirin group showed a marked PCNA expression in all
epithelial cells of the gastric mucosa (Figure 13). On the
hand the reactivity of the ADMSC-treated group showed a
mild PCNA expression in neck cells of the gastric mucosa
(Figure 14) and the reactivity of the omeprazole-treated
group showed a moderate PCNA expression in all epithelial
cells of the gastric mucosa (Figure 15).

Immunohistochemical detection of CD44 positive cells
in gastric mucosa revealed that sections in gastric fundus
from the control group showed a negative reaction for
CD44 antibody (Figure 16). On the other hand sections in
the gastric fundus from the ADMSC-treated group showed
a positive reaction for CD44 antibody, there were many
branched cells with brownish cytoplasmic reaction for
CD44 antibody (Figure 17).

PCNA-LI Results (Table 4)

In aspirin group, the PCNA-LI value was 53.83 £9.5;
this value was significantly increased compared with the
control group. In the ADMSC-treated group the PCNA-
LI value was 25.25 +4.1; this value was significantly
decreased compared with the aspirin group this indicated
the treated effect of ADMSC on the gastric ulcer induced
by aspirin. In the omeprazole-treated group the PCNA-
LI value was 33.86 +5.2; this value was significantly
decreased compared with the aspirin group. This indicated
the treated effect of omeprazole on the gastric ulcer induced
by aspirin. This value was also significantly increased
compared with the ADMSC-treated group. This indicated
the highly effective role of ADMSC in treatment of gastric
ulcer more than the omeprazole.
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1

Fig 1: Photographs of opened stomach, A in control group, B in aspirin group, C in ADMSC-treated group and D in omeprazole-treated group showing gastric
ulcers (arrows).

Fig. 2: A& B photomicrographs of gastric fundus from the control group A from subgroup Ca and B from subgroup Cb showing: the gastric mucosa contained
the gastric pit (P) that was lined by surface mucous cell (SMC), the mucous neck cell (MNC) with lightly stained cytoplasm with mucous cup devoid of
staining, gastric gland (Gg) extend from the muscularis mucosa (MM) in the lamina propria (LP). (H&E X 100).
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Fig. 3: A photomicrograph of a higher magnification of the previous Fig. 4: A photomicrograph of gastric fundus from the aspirin group
picture from the control group showing: the gastric gland contained showing: loss of architecture of surface mucous epithelium (arrow
parictal cell (Pc) pear like shape with pale stained cytoplasm and rounded heads), sloughing of the mucosa (arrows) with marked inflammatory
nucleus, also the chef cell (Cc) with dark stained cytoplasm, the apical cell infiltration (I), focal inflammatory cell infiltration (FI) and congested

cytoplasm occupied by the secretory granules and basal rounded nucleus, blood vessel (Star). (H&E X 100)
muscularis mucosa (MM). (H&E X 400). ' '

Fig. 5: A photomicrograph of a higher magnification of the previous picture from the aspirin group showing: the gastric gland with highly sloughing of its
cells (arrow heads), degenerated cells with absent nucleus (arrows), with marked inflammatory cell infiltration (I) and some hemorrhage (stars). (H&E X 400).
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I

Fig. 6: A photomicrograph of gastric fundus from the ADMSC-treated
group showing: normal architectures of mucosa (arrow), normal gastric
gland (Gg) but there were minimal inflammatory cell infiltration (I).
(H&E X 100).

group showing: normal architectures of mucosa (arrows), sloughing of
mucus neck cell (arrow heads), moderate inflammatory cell infiltration
(I) (H&E X 100).

Y £ ‘# & i B 8
Fig. 8: A photomicrograph of gastric fundus from the control group
showing a positive PAS reaction at the surface epithelium (arrows) and in
mucus neck cells of the gastric glands (arrow heads) (PAS X 200)

L

Fig. 9: A photomicrograph of gastric fundus from the aspirin group
showing a weak positive PAS reaction (arrows), and a negative PAS
reaction (stars) at the surface epithelium with sloughing of the mucosa
(thick arrow) (PAS x 200).

P s i B 7,, ey e o1 ‘_‘.

Fig. 10: A photomicrograph of gastric fundus from the ADMSC-treated
group showing a positive PAS reaction at the surface epithelium (arrows)
and mucus neck cells of the gastric glands (arrow heads) (PAS X 200)

bt &

Fig. 11: A photomicrograph of gastric fundus from the omeprazole-
treated group showing a positive PAS reaction at the surface epithelium
(arrows), and a positive PAS reaction at mucus neck cells of the gastric
glands (arrow head), but still there were areas with a negative PAS
reaction (stars) at the surface epithelium (PAS x 200).
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Fig. 12: A photomicrograph of gastric fundus from the control group
showing: minimal PCNA expression in the neck cells of the gastric
mucosa (arrow) (PCNA Immunostaining X100).

Fig. 13: A photomicrograph of gastric fundus from the aspirin group
showing: marked PCNA expression in the all epithelial cells of the gastric
mucosa (arrow) (PCNA Immunostaining X100).

Fig. 14: A photomicrograph of gastric fundus from the ADMSC-
treated group showing: mild PCNA expression in the neck cells
of the gastric mucosa (arrow) (PCNA Immunostaining X 100).

Fig. 15: A photomicrograph of gastric fundus from the omeprazole-
treated group showing: moderate PCNA expression in the all epithelial
cells of the gastric mucosa (arrow) (PCNA Immunostaining X100).

Fig. 16: A photomicrograph of gastric fundus from the control group
showing: negative reaction for CD44 antibody. (Immunostaining for
CD44 x 200).

Fig. 17: A photomicrograph of gastric fundus from the ADMSC-treated
group showing positive reaction for CD44 antibody as there are many
branched cells with brownish cytoplasmic reaction for CD44(arrows).
(Immunostaining for CD44 x 200).

1000



El-Kerdasy and Mousa

Table 1: Gastric juice volume and gastric acidity in all groups

Control group Aspirin group ADMSC-treated group Omeprazole-treated group
Gastric juice volume / ml 1.49+2. 7% 4.98+5. 7% 2.15+7. 9« 3.26+8.4%¢
Gastric acidity 9.4+1.4% 50.4 £ 6.4% 15.6 £7.3« 20.9 + 4.6%¢

Data represented by mean + SD a: Significant difference (p<0.05) compared with control group, b: Significant difference (p<0.05) compared with aspirin
group, c: Significant difference (»<0.05) compared with ADMSC group, d: Significant difference (p<0.05) compared with omeprazole group.

Table 2: Gastric ulcer index in all groups

Groups Gastric ulcer index Mean & SD Comparison Sig (p<0.05)
Asprine group 0.000
Control group 0.0£0.0 AD-MSC group 0.020
Omebrazole group 0.000
Control group 0.000
Aspirin group 12.3+£2.5 AD-MSC group 0.000
Omebrazole group 0.000
Control group 0.020
ADMSC-treated group 29+1.2 Asprine group 0.000
Omebrazole group 0.040
Control group 0.000
Omeprazole-treated group 6.7+2.8 Asprine group 0.000
AD-MSC group 0.040

The mean difference is significant less than 0.05 levels.

Table 3: Mean values of area % of PAS reaction in all groups

Groups PAS reaction % Mean & SD Comparison Sig (p<0.05)
Asprine group 0.000
Control group 9.89+2.1 AD-MSC group 0.022
Omebrazole group 0.000
Control group 0.000
Aspirin group 3.61+24 AD-MSC group 0.000
Omebrazole group 0.000
Control group 0.022
ADMSC-treated group 7.37£1.2 Asprine group 0.000
Omebrazole group 0.046
Control group 0.000
Omeprazole-treated group 591+1.8 Asprine group 0.000
AD-MSC group 0.046

The mean difference is significant less than 0.05 levels.

1001



ADMSC & OMEPRAZOLE IN TREATMENT OF GASTRIC ULCER

Table 4: level of PCNA LI in all groups

Groups PCNA-LI Mean & SD Comparison Sig (p<0.05)
Asprine group 0.000
Control group 15.38+6.1 AD-MSC group 0.017
Omebrazole group 0.000
Control group 0.000
Aspirin group 53.83+9.5 AD-MSC group 0.000
Omebrazole group 0.000
Control group 0.017
ADMSC-treated group 25.25+4.1 Asprine group 0.000
Omebrazole group 0.036
Control group 0.000
Omeprazole-treated group 33.86 +5.2 Asprine group 0.000
AD-MSC group 0.036

The mean difference is significant less than 0.05 levels.

DISCUSSION

The ADMSCs enhances regeneration of damaged
tissues. The immune-regulatory and anti-inflammatory
properties of the ADMSCs may be the cause of its
therapeutic effects!'”.

Gastro-protecting drugs such as omeprazole which is a
proton pump inhibitor used for management of peptic ulcer
and might reduce its associated complications?l. However,
long-term adverse effects of proton pump inhibitor drugs
are under researches in past years!'®!,

The present study designed to search a natural and safe
agent for treatment of gastric-ulcer, this study compared
between the therapeutic role of ADMSC and omeprazole
in treatment of gastric ulcer.

In this study the volume of gastric juice and gastric
acidity obtained from the rats in aspirin group were
significantly increased compared with that in the control
group. This was in agreement with other authors as they
added that PH of gastric juice was reduced in aspirin
treated group but increased after treatment with dracaena
cochin-chinensist'l. After ADMSC treatment of gastric
ulcer the volume of gastric juice and gastric acidity were
significantly decreased compared with that in the aspirin
group. Previous findings were reported that the possibility
of use of ADMSCs as a possible resource for clinical
treatment of deferent gastrointestinal tract disorders!®.
Also the volume of gastric juice and acidity in ADMSC-
treated group were significantly decreased compared with
that in the omeprazole-treated group. After omeprazole
treatment the gastric juice volume and acidity were
significantly decreased compared with that in the aspirin
group. These findings were explained by another study
reported that omeprazole condensed the acid secretions by
blocking the hydrogen potassium ATPase pump!®.

In our study estimation of the gastric damage revealed
that the mean length of gastric ulcer in aspirin group was
12.3+2.5 mm and this result was significantly increased
compared with that in the control group. In agreement

with our results other authors found that a single oral
management of aspirin (200 mg/kg.) enhanced gastric
ulcer, and increased the volume of gastric juice and the
total acidity with a decrease in pH value™. In this study
after administration of ADMSC the mean length of gastric
ulcer was 2.9+1.2 mm and this result was significantly
decreased compared with that in the aspirin group, this
indicated the highly effective role of ADMSC in treatment
of gastric ulcer induced by aspirin. In concomitant with
our results previous studies reported that adipose derived
stem cell therapy has improved the ulcer index induced by
indomethacin and their study found that the third day of
the gastric ulcer was the day of highest ulcer index. In
omeprazole-treated group, the mean length of gastric ulcer
was 6.742.8 mm and this result was significantly decreased
compared with that in the aspirin group. Similar results
were found that efficacy of omeprazole in gastro-protection
of gastric ulcer enhanced by aspirin in experimental rats(®).

In the present study single dose of aspirin (200 mg/kg
body wt) orally in aspirin group produced a gastric mucosal
damage in the form of erosion of the gastric mucosa and loss
of architecture of surface mucous epithelium, sloughing of
the mucosa, with marked inflammatory cell infiltration,
focal inflammatory cell infiltration in the lamina propria
and congested blood vessel. The gastric gland showed
highly sloughing of its cells, degenerated cells with absent
nucleus, with marked inflammatory cell infiltration and
some hemorrhage. Similar observations were concluded
that aspirin is a potent ulcerogenic agent in ratst®2%,

In the present study, an intravenous injection of
ADMSC after induction of gastric ulcer in ADMSC-
treated group showed normal architectures of mucosa,
normal gastric gland but there was a minimal inflammatory
cell infiltration. These findings came in agreement with
previous study reported that transplantation of human
adipose derived stem cells intravenously facilitated the
gastric ulcer regeneration that induced by indomethacin,
through migration of the adipose derived stem cells into
the injured tissue and the discharge of growth factors that
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stimulate angiogenesis®. Similarly, previous reports added
that 3 days after AD-MSCs transplantation, there was
complete restoration of the fundic glands with a distinct
reduction in inflammatory cellular infiltrate'). Moreover,
some researchers confirmed that endoscopic submucosal
injection of ADMSCs promote regeneration of non
steroidal antinflammatory drug associated peptic ulcer
in the pigl'®l. Another study found that injection of MSC
into the gastric wall surrounding the margin of the ulcer,
the MSC transplantation accelerated gastric ulcer curing
by their facility to secret angiogenic factors and their
differentiation into gastric interstitial cells?".

In the present study, oral daily administration of
omeprazole for five days after induction of gastric ulcer
in omeprazole-treated group showed a normal architecture
of the mucosa with sloughing of mucous neck cell and
moderate inflammatory cell infiltration. These findings
came in agreement with other authors they added that
treatment of the gastric ulcer induced by aspirin with
omeprazole improved the congestion, haemorrhage,
oedema, inflammatory and dysplastic hisopathological
changes!®. Moreover, other study found that in mixture
of omeprazole with Kangfuxin liquid in treatment
of patients with gastric ulcer could improve the total
efficacy rate of gastroscopy and reduced the recurrence
rate??. In the different with our results previous study
reported that patients with continuance treatment with
proton pump inhibitors such as omeprazole for about six
months or greater were significantly more induced diffuse
enterochromaffin like cell hyperplasia than patients in the
control groupt.

In our study, the PAS stained sections of the aspirin
group showed areas with a weak positive PAS reaction and
areas with a negative PAS reaction at the surface epithelium
with sloughing of the surface mucosa, and the mean value
of PAS reaction was significantly decreased compared
with that in the control group. This was in agreement with
previous study added that aspirin significantly increased
serum tumor necrotic factors-a and decreased prostaglandin
E2 in the gastric mucosal?!. PAS stained sections of the
ADMSC-treated group showed a positive PAS reaction at
the surface epithelium and in the mucus neck cells of the
gastric glands, and the mean value of PAS reaction was a
significantly increased compared with that in the aspirin
group this indicated the improvement of mucous secretion
after treatment of gastric ulcer with ADMSC. Similarly
other authors found that there was a significantly increased
in the mean value of optical density of PAS positive areas
in the group treated by ADMSCs!'®!. PAS stained sections
of the omeprazole-treated group showed a positive PAS
reaction at the surface epithelium, positive PAS reaction
at the mucus neck cells of the gastric glands, but still there
were areas with a negative PAS reaction and the mean value
of PAS reaction was significantly increased compared
with that in the aspirin group. This was in agreement with
another study stated that the omeprazole has defensive
effect against gastric ulcer caused by indomethacin in
albino rats®].

In this study, PCNA immunohistochemical staining was
an important tissue proliferation marker. The control group
revealed a minimal appearance of PCNA in the neck cells
of the gastric glands, while the PCNA immunostaining
reactivity of the aspirin group showed a marked PCNA
expression in all epithelial cells of the gastric mucosa, and
the PCNA-LI value was significantly increased compared
with that in the control group. This was similarly with
previous study that compared between the control group
and gastric ulcer caused by acetic acid?®.

The PCNA immunostaining reactivity of the ADMSC-
treated group showed a mild PCNA expression in the neck
cells, and the PCNA-LI value was significantly decreased
compared with thatin the aspirin group. PCNA-LI decreased
in ADMSC-treated group indicated that ADMSC treatment
promoted healing of gastric ulcers. In the same line
previous study reported that ADSC appeared to be safe and
had an optimistic effect on the healing of chronic ulcerst?”.
Moreover, some researchers confirmed that the vascular
endothelial growth factor VEGF Immunohistochemical
staining showed positive expression in the ulcer marginal
mucosa of BMSC group compared with that in the control
grouptl,

The PCNA immunostaining reactivity of the
omeprazole-treated group showed a moderate PCNA
expression in all epithelial cells of the gastric mucosa, and
the PCNA-LI value was significantly decreased compared
with that in the aspirin group. This was in agreement with
another study who reported that omeprazole is a consistent
therapeutic drug for peptic ulcer, for its well recognized
and broadly proved ulcer-healing and gastro-protective
effects®. Moreover, others found that both 40 and 20-mg of
esomeprazole have similar effects on healing and reduction
of ulcer area induced by endoscopic submucosal dissection
in human®. In the contrary, another study reported that
long time treatment with esomeprazole in human for about
3 to 10 months may induced rhabdomyolysis in some
patients!l.

In this study, the immunohistochemical detection
of CD44 positive cells in gastric mucosa revealed that
sections in the gastric fundus from the ADMSC-treated
group showed a positive reaction for CD44 antibody, since
there were many branched cells with brownish cytoplasmic
reaction for CD44 immunostaining. Similar result was
found by previous study who added that CD44 labels a
population of undifferentiated cells in the isthmus of gastric
glands. However, in rat negative CD44, the proliferation
rate of stem cell was significantly decreased!®!.

CONCLUSION

The present comparative study concluded that ADMSC
have a greater therapeutic role in treatment of gastric
ulcer more than the therapeutic role of omeprazole. This
study recommended application of the ADMSCs as a new
therapeutic treatment of resistant gastrointestinal ulcers.

1003



ADMSC & OMEPRAZOLE IN TREATMENT OF GASTRIC ULCER

ACKNOWLEDGEMENTS

Our deep gratitude and appreciation to all staff

members of anatomy department, Faculty of Medicine,
Benha University for their assist and support.

CONFLICT OF INTERESTS

There are no conflicts of interest.

REFERENCES

1.

Imran Suheryani, Yujuan Li, Bo Chen, Panpan Li,
Xiujie Liu, Ibtessam Tahir Ansari, Omer Saeed,
Rongji Dai and Yulin Deng. Gastroprotective effects
of dracaena cochin-chinensis (Lour.) against aspirin-
induced gastric ulcers in rats Int. J. Pharmacol.
(2019); 15 (3): 343-350.

Benjamin Scally, Jonathan R Emberson, Enti
Spata, Christina Reith, Kelly Davies, et al: Effects
of gastroprotectant drugs for the prevention and
treatment of peptic ulcer disease and its complications:
a meta-analysis of randomised trials. Lancet
Gastroenterology Hepatology, 2018; 3: 231-41.

Eslam Header, Abd El-Monem Hashish, Naser
ElSawy, Abdullah Al-Kushig and Mohamed
El-Boshy: Gastroprotective effects of dietary honey
against  acetylsalicylate induced experimental

gastric ulcer in albino rats Life Science Journal,
2016;13(1) 42-47.

Patrick C. Baer and Helmut Geiger: Adipose-Derived
Mesenchymal Stromal/Stem Cells: tissue localization,
characterization, and  heterogeneity = Hindawi
Publishing Corporation Stem Cells International,
2012: 1-11.

Loubna Mazini, Luc Rochette, Mohamed Amine and
Gabriel Malka: Regenerative capacity of Adipose
Derived Stem Cells (ADSCs), comparison with
Mesenchymal Stem Cells (MSCs). Int. J. Mol. Sci.
2019; 20, 2523; 0-30.

Nashid Sultana, Ismail Khan, Nasim Ahmed,
Shakil Akhter and Azmary Momtaz: Comparative
gastro-protective effects of Nigella sativa (Kalojira)
and omeprazole against aspirin induced gastric ulcer
in albino rats. Delta Med Col J. Jul. 2016; 4 (2).

Lundell L, M. Vieth, F. Gibson, P. Nagy and
P. J. Kabhrilas: Systematic revie: the effects of
long-term proton pump inhibitor use on serum gastrin
levels and gastric histology. Aliment Pharmacology
Ther 2015; 42: 649-663.

Talaat M. Mohamed, Gamal Elsayed Abd- Salam,
Kamal M. Kamal, Eman El Bana and Mohammed
A. Gebba: Comparative study of bone marrow and
adipose tissue-mesenchymal stem cells in the treatment
of cyclophosphamide induced ovarian damage in adult
female albino rats. Nature and Science, 2019;17(12):
267-283.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sally M Abd-Elmonem , Sahar M Greish, Maha M
Atwa and Mohamed Fathelbab: Evaluation of the
role of adipose-derived stem cells in the healing
of indomethacin-induced gastric ulceration in rats.
Journal of Cell Science & Therapy, 2016; 7 (4) 2-5.

Ahmed Fayad, Mmaher Abd el-Shakoor Shabaan
and Magdy Kasem Abd Elaal: The protective
effect of angiotensin (1-7) against stress induced
gastric ulceration in adult male albino rats. AAMI.
2014;12 (2): 53-72.

Reham M Ibrahim, Mona M Allam, Ola A El-Gohary,
Alaa E.A FEl-Talees and Mohamed S El-Hamady:
Protective effect of obestatin on indomethacin-
induced acute gastric ulcer in rats: role of VEGF and
TNF-o Benda medical journal, 2018; 35 (3) 369- 377.

Radwan, A.G., A.T. AbdelHalem, A.M . Abou-Saif
and M. Mabrouk: Protective effect of thymus extract
against stress induced gastric ulcer in rats. AL-Azhar,
M. J., 2003; 3(4) 553-562.

Bancroft DJ and Gamble M: Theory and Practice
of Histological Techniques. Sixth Edn. New York.
2008; 12: 121-123.

Wael M. Elsaed, Abdulaziz M. Alahmadi, Basil
T. Al-Ahmadi, Jumana A. Taha and Raghad M.
Tarabishi ~ Gastroprotective and antioxidant effects
of fluvoxamine on stress induced peptic ulcer in
rats. Journal of Taibah University Medical Sciences.
2018; 13(5), 422-431.

Michael Robert D'Andrea, Lawrence D, Robert
G Nagele and Bruce Damiano: PCNA indexing as
preclinical immunohistochemical biomarker for
testicular toxicity. Biotechnic & Histochemistry,
2008; 83 (5) :211-220.

Ahmed N.E, Mamdouh A.G, Asmaa A.A, and Ibrahim
M.F: Therapeutic potential of adipose derived
mesenchymal stem cells in regeneration of gastric
ulcer in rats. Journal of medical histology, December
2017; 1(2): 190- 201.

Abeer F.A, Nagla M.S, Laila A. R, Eman A. F and
Asmaa M. A: a comparative histological study on
the effect of adipose-derived stem cells versus their
conditioned medium on indomethacin induced
enteritis in adult female albino rats. Egyptian Journal
of Histology. 2019; 41 (4) 503-519.

Xianfeng Xia, Kai F.C, Gerald T. Y and Wong:
Mesenchymal stem cells promote healing of
nonsteroidal anti-inflammatory drug-related peptic

ulcer through paracrine actions in pigs. Science
Translational Medicine, 2019; 11 (516) 55-74.

Tanzeela Awan, Bilal Aslam, Ijaz Javed, Tanweer
Khalig, Asghar Ali and Zia-ud-Din Sindhu:
Histopathological evaluation of glycyrrhiza glabra on
aspirin induced gastric ulcer in mice. Pak. J. Agri. Sci.,
2015; Vol. 52(2), 563-568.

1004



El-Kerdasy and Mousa

20.

21.

22.

23.

24.

25.

Wang Z and Hasegawa J.: Protective Effects of Ginger
against Aspirin Induced Gastric Ulcers in Rats. J Etno
pharmacol. 2010; 22:729-740.

Hayashi Y, Tsuji S, Tsujii M, Nishida T, Ishii S, Iijima
H, Nakamura T, Eguchi H, Miyoshi E, Hayashi N and
Kawano S.Topical: transplantation of mesenchymal
stem cells accelerates gastric ulcer healing in
rats. Am J Physiol Gastrointest Liver Physiol.
2008; 294 (3) 778-786.

Jun-Bo Z., Xiao-Fei Z and Ya-Jun S et al. Therapeutic
efficacy of kangfuxin liquid combined with PPIs in
gastric ulcer. Evidence-Based Complementary and
Alternative Medicine. 2019; 1-13.

Song H, Zhu J and Lu D: Long-term proton pump
inhibitor (PPI) use and the development of gastric
premalignant lesions. Cochrane Database Syst Rev.
2014; 12

Ghada E Elgarawany, Fatma E Ahmed, Safaa I Tayel,
Shimaa E Soliman: Effect of Garlic in Comparison
with Misoprostol and Omeprazole on Aspirin Induced
Peptic Ulcer in Male Albino Rats. Der Pharma
Chemica, 2017; 9(6):68-74

Samar Morjan, Shaza Al Laham, Rana Atieh:
Gastroprotective  Efficacy of Folic Acid and
Omeprazole in Indomethacin-Induced Gastropathy
in Rats. International Journal of Pharmacognosy and
Phytochemical Research, 2013; 5(2); 113-119

26.

27.

28.

29.

30.

31.

Polo CM, Moraes TM, Pellizzon CH, Marques MO,
Rocha LR and Hiruma-Lima CA: Gastric ulcers in
middle-aged rats: the healing effect of essential oil
from Citrus aurantium L. (Rutaceae). Evid Based
Complement Alternat Med 2012

Jens Selch Holm, Navid Mohamad pour Toyserkani
and Jens Ahm Sorensen: Adipose-derived stem cells
for treatment of chronic ulcers: current status Review
Open Access Published. 2018.

Wang G, Li C, Fan X, Li B, Xiao W and Jin L: Effect
of bone marrow mesenchymal stem cells on gastric
ulcer reparing Zhongguo Xiu Fu Chong Jian Wai Ke
Za Zhi. 2015 ; 29(7):889-892.

Seham A.E, Dina H. A, Ehab R. I and Shaimaa M. S:
Comparative histological and immunohistochemical
study on the effect of curcumin and wild honey versus
omeprazole on a rat model of gastric ulcer. journal of
medical histology. 2018; 2( 2): 103-114.

Ko J, Kim SJ, Kang DH, Choi CW, Kim HWand
Park SB: Dose-related healing of artificial ulcers
after endoscopic submucosal dissection using

esomeprazole: A randomized controlled study.
Medicine (Baltimore). 2019 May; 98(20):e15701.

Nishikawa J, Hosokawa A, Fuchino M, Takatori S,
Iwamoto M, Kashii Y, Bando T, Shimizu T, Minemura
M and Sugiyama T.: Rhabdomyolysis associated
with long term treatment of esomeprazole. Nihon
Shokakibyo Gakkai Zasshi. 2018; 115(3):299-304.

1005



ADMSC & OMEPRAZOLE IN TREATMENT OF GASTRIC ULCER

A padlal)

B J 93 s gV g Aiaal) Aot o) due dad) LNIAN adlad) jgall G A sl duad 2
sland) (13 ad) (B ) L (A Baral) Aa By
(45 Ui AilpaS giaad g 4 51 S A2 )

(5 ) A g il S ) ) Gl

Jw‘LAcL@Jg;LxALg.csﬁLﬂ‘;LQ$ 64Jq¢¥\3 cgtydﬁﬂ e&n§

Lo all LAY el paxall Jlladll cliall 8~ s Gilaa) 3ok oo saeall da i Cany (ppand) sdedial)
LAY e s gl ) sadll e L a8 Can Basall da 8 o el dalie ia ) ganil) (e A8LEL) Ayl
BSarall amea )83k ) e 4l agamall Sl ) 2 3le 8 J ) e sY) aadiy

da iz dle 8 0 e sy aiaall dgha ol Ao 2l DALY cadlal) ) sall G A5 el sl Al 038 (ya ciagd)
3zl

g sluiia e gane gl (G Crands 1l Gan) S3 Ha Gemal e ajall sda el dian) ok g 3 gall
Yoo) ) agillae) o5 Al Y£ saal i3 jal) s & Cua iop i) de sene oY daglall de senll - )
e 3l LRI Aalleall Ao sanall -Y saeall 3 da i CalaaY adll 55k (o B3l 55 e (GameY) (e a3S / azle
Giob e Baal 5550 3 s JS) aiaall aglan sl 4o 3l LAY (e (7 % 6) ) Lo & G agiaall dpdas o)
ledlac | a5 s 31 yma 59U dallaall A ganall € sanall da j8 Culaal (e Cilelu g )l amy 2y ) 5l) b il
Al dad 30l La gy o2zl da 8 Cilan) e il )l 2z adll 35k e (U0 sY) e axS / axde Y1)
e e 43000 siugll 5 4 5l sl Ol ppaill g sanall da 8 J sk 5 duda sendl sy sarall juanll ana i o
e ganall S L saxall daid

b gl dpe dall UBIAIL &0kl 1) ¢ samall lalaiall oLiall 48 oil) 4l (phaid g JSU (p 50ud) Cany sl
I3 sV ) Lty e Liall 4o siusll s dum 5l 53 gisgll ol panill (o Jliy 5 Banall a8 J sl (40 4ia
ALl 8 Juzadl agiaall aglac o)) 4pe dall LSRN adlall sall (V5 0 5aal) (e anlil) sanall da 8 QL) ) ey
sl ae 5D adladl ) sall (e dpaeal) da 3 A

da e (8 50 masY) e daadl il sail) (e 4liiall 4gdas o)) 4pe 2l LAY Akl ) sall sz Liiuy)
Baxdl

1006



