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ABSTRACT

Background: This study was aimed to investigate anti-ulcer activity of a herbo-mineral formulation (Asecure capsule)
in ethanol-induced acute gastric ulcer and acetic acid-induced chronic gastric ulcer.

Materials and Methods: Absolute methanol (5 mL/kg, p.o.) was administered for development of acute gastric ulcer.
In another model, 50% acetic acid was exposed to serosal surface of stomach to produce chronic gastric ulcer. For
each experiment, animals were divided in to three groups where each group was consisting of six animals. Group-I, Il
and IIl were considered as Normal control, Disease control and test drug treated respectively. Herbo-mineral formula-
tion (Asecure Capsule) was administered at 100 mg/kg/day, orally. Ulcer index, gastric wall mucus content, lipid perox-
idation level in stomach tissue and tissue anti-oxidant parameters like superoxide dismutase, reduced glutathione and
catalase enzyme activity were carried out for both experimental studies. Histopathology of stomach tissue was also
performed. Statistical calculations were done by analysis of variance (ANOVA) followed by post hoc Bonferroni’s test.

Results: Induction of ethanol and acetic acid caused significant alteration in ulcer index, gastric wall mucus content
and lipid peroxidation level in comparison to normal control group whereas treatment of Asecure capsule showed sig-
nificant cyto-protection and recovery against ethanol and acetic acid induced acute and chronic ulcer respectively.
Treatment with Asecure capsule) also showed significant increase in level of antioxidant enzymes in comparison of
disease control groups. Histopathology of stomach showed remarkable cyto-protection.

Conclusion: On the basis of present data it can be concluded that Asecure capsule) possesses significant anti-ulcer
activity against exposure to a noxious agent like ethanol and acetic acid. The observed effect be due to synergistic anti
-oxidant property of ingredients of the herbo-mineral formulation.
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INTRODUCTION gastrointestinal (GI) tract particularly. When

alcohol is consumed, it first passes through the

Peptic ulcer is one of the common
disease affecting millions of people around
the world. It is affecting nearly 10% of world
population."” Evidences suggest that reactive
oxygen species (ROS) play an important role
in the pathophysiological processes of acute
and chronic gastric lesions."”! Excess alcohol
consumption has been found associated with
multiple pathologies at all levels.”) Among
the different body’s systems, alcohol affects

various segments of the gastrointestinal (GI)
tract. Accordingly, alcohol may interfere with
the structure as well as the function of GI-tract
which can result in a broad spectrum of acute
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and chronic diseases, such as acute gastrointes-
tinal bleeding (from lesions in the stomach or
small intestine).!*! Helicobacter pylori (H. pylori)
infection, severe stress and exposure to various
chemical and NSAIDs also pay important role
in development of gastric mucosal lesions."!

Test drug (Herbo-mineral formulation -
Asecure Capsule) is such an Ayurvedic propri-
etary formulation which contains extract of
Emblica officinalis (Amalaki) fruit,'>” Aspara-
gus racemosus (Shatavari) root,™ Glycyrrhiza
glabra (Yasthimadhu) root,"*! Tinospora cor-
difolia (Guduchi) stem,!""! Withania somnifera
(Ashwagandha) root,!'"'*1 Zingiber officinale
(Shunthi) rhizome*'*! and powder of Sodii
carbonas (Swarjikakshar) Mineral ") and
Cow’s ghee.' It is developed and standard-
ized by Vasu Research Centre (A division of
Vasu Healthcare Pvt. Ltd.), Vadodara. Majority
of ingredients of the Herbo-mineral formula-
tion (Asecure Capsule), individually are well
reported in Ayurvedic texts and scientific re-
search publications for anti-ulcer activity.
However, no such evidence was found which
proves efficacy of such combination.

In the present study, an attempt was
made to investigate anti-ulcer activity of Ase-
cure Capsule in ethanol and acetic acid induced
acute and chronic gastric ulcer respectively.

MATERIALS AND METHODS

Experimental Animals

Wistar albino rats of 200-250 g were
used and acclimatised to the experimental room
having ambient temperature (23 + 2°C), con-
trolled humidity (55 + 5%) conditions, and 12 h
light and dark cycle. Animals were caged in
polypropylene cages with maximum of three
animals per cage. The rats were fed with stand-
ard food pellets and water ad libitum. Study
was conducted after obtaining approval by In-
stitutional Animal Ethical Committee (IAEC)
(Babaria Institute of Pharmacy, M.Ph Sem-
IV/12-13/12) as per the guidance of Committee
for the Purpose of Control and Supervision of

Experiments on Animal (CPCSEA), Ministry
of Social Justice and Empowerment, Govern-
ment of India.

Administration of Test Drug and Dosage

The test drug (Asecure Capsule) was
prepared at Vasu Research Centre, A division
of Vasu Healthcare Pvt. Ltd., Vadodara, Guja-
rat, India. Dose of the test drug was fixed by
extrapolating the human dose to laboratory ani-
mals, based on body surface area ration as per
the table of Paget and Barnes.!'”? Test drug was
administered at 100 mg/kg/day (p.o) in form of
suspension by mixing with distilled water.

Ethanol-induced acute gastric ulcer '"*!

The selected animals were divided in to
three groups and each group consisted of six
animals. Group-I: Served as normal control and
received distilled water as vehicle; Group-II:
Served as disease control and received absolute
ethanol (5 mL/kg, p.o.); Group-III: Served as
test drug (Herbo-mineral formulation) treated
group and received Herbo-mineral formulation
(100 mg/kg/day, p.o.) + absolute ethanol (5
mL/kg, p.o.).

Herbo-mineral formulation was admin-
istered orally for 7 days in selected animals of
Group-III prior to administration of absolute
alcohol. On the 7™ day, animals in each group
were fasted for 18 h after their assigned treat-
ment. On the 8" day, single dose of absolute
ethanol (5 mL/kg, p.o.) was administered in
Group-II and Group-III. One hour after admin-
istration of absolute ethanol, the animals of all
groups were sacrificed under ether anesthesia
and abdomen was opened by midline incision.
Stomach was removed and cut along the great-
er curvature, washed with normal saline and
stretched on paraffin bed. The glandular part
was observed for ulceration and ulcer index"!
was determined. The samples of stomach tissue
were analyzed to determine gastric wall mucus
content,”” lipid peroxidation (MDA),?" re-
duced glutathione,” superoxide dismutase!**!
and catalase activity.*¥
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Acetic acid-induced chronic gastric ulcer®”

The selected animals were divided in to
three groups and each group consisted of six
animals. Group-I: Served as normal control and
received distilled water as vehicle; Group-II:
Served as disease control and exposed to 0.06
mL, 50 % acetic acid for 60s; Group-III:
Served as test drug (Herbo-mineral formula-
tion) treated group and received Herbo-mineral
formulation (100 mg/kg/day, p.o.) + exposed to
acetic acid.

Gastric ulcers were induced using the
method described by Okabe ef al. with some
modifications. Selected rats were deprived of
food 18 h prior to the experiment but were al-
lowed free access to water. Under ether anes-
thesia a midline abdominal incision was made
and stomach was exposed. 50% Glacial acetic
acid (0.06 mL) was applied topically onto the
serosal surface using a cylindrical mold (5 mm
internal diameter), which was allowed to re-
main there for 60s. The acid solution was then
removed by rinsing the mold with normal sa-
line to prevent possible damage to the sur-
rounding tissues close to the point of applica-
tion. After removal of the acetic acid, the abdo-
men was closed by sutures. This method was
found to result in the formation of chronic ul-
ceration of mucosa and sub-mucosa within the
area of acetic acid application.

Herbo-mineral formulation at dose 100
mg/kg/day was given orally 4 h after the appli-
cation of acetic acid and continued up to 10
days in Group-IIL. On the 10™ day, animals in
each group were fasted for 18 h after their as-
signed treatment. On 11" day, animals of all
groups were sacrificed under ether anesthesia
and abdomen was opened by midline incision.
Stomach was removed and cut along the great-
er curvature, washed with normal saline and
stretched on paraffin bed. The glandular part
was observed for ulceration and ulcer index!'”!
was determined. The samples of stomach tissue
were analyzed to determine gastric wall mucus

content,”” lipid peroxidation (MDA),*'"! re-
duced glutathione,” superoxide dismutase!”’!
and catalase activity.*¥

Ulcer index!"

The ulcers were given scores based on
their intensity as follows: 0 = no ulcer, 1 = su-
perficial mucosal erosion, 2 = deep ulcer or
transmural necrosis, 3 = perforated or penetrat-
ed ulcer. Gradation was provided separately as
follow: 0= No visible ulcer, 1 = Maximum
diameter of 1-2 mm, 2 = Maximum diameter of
2-3 mm, 3 = Maximum diameter of 3-4 m, 4 =
Maximum diameter of 4-5 mm, 5= An ulcer
over 5 mm in diameter. The ulcer index (UI)
was calculated using the following equation;

UI = Gradation x Ulcer intensity

Gastric wall mucus content'?"!

lem? portion of glandular segment of
stomach was cut and transferred to 10 mL of
0.1% w/v alcian blue solution and allowed to
stain for 2 h in alcian blue solution. Excess dye
was removed by rinsing the tissue with 10 mL
of 0.25 M sucrose solution. Dye complexed
with gastric wall mucus was extracted with
0.5M MgCI12 for 2 h. The blue extract was then
shaken vigorously with an equal volume of di-
ethyl ether and the resulting emulsion was cen-
trifuged. The optical density of Alcian blue in
the aqueous layer was read against a buffer
blank at 580 nm using a spectrophotometer.
The quantity of Alcian blue extract per gram
wet stomach was then calculated from a stand-
ard curve.

Histopathology of Stomach

Stomach from additional two animals of
each group was removed after sacrificing under
anesthesia. It was collected in 10% formalin
solution and immediately processed by paraffin
technique. Section of approximately Sum thick-
ness was cut and stained by hematoxylin and
eosin (H&E). Sections were examined under
microscope to evaluate structural changes. His-
topathology of stomach was carried out in both
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experimental models viz. ethanol-induced acute
gastric ulcer and acetic acid-induced chronic
gastric ulcer.

Statistical Analysis

All values are expressed in Mean =+
Standard Error of Mean (SEM). Different
groups were compared with analysis of vari-
ance (ANOVA) followed by post hoc Bonfer-
roni’s test using computer based software graph
pad prism 5. Differences were considered to be
statistically significant when P < 0.05.

RESULTS |

Effect on ethanol-induced acute gastric ulcer
(Table 1)

The severity of ethanol induced ulcera-
tion was found significantly protected (P <
0.01) by test drug in comparison of disease
control group. Gastric wall mucus content was
found significantly decreased due to administra-
tion of ethanol. Pre-treatment of test drug
showed significant (P < 0.05) protection against
loss occurred in gastric wall mucus content due
to administration of ethanol.

Antioxidant parameters like reduced
glutathione, superoxide dismutase and catalase
enzyme activity of stomach was significantly
reduced due to administration of ethanol. Test
drug treated group showed significant increase
in all antioxidant parameters when compared
with diseases control group.

Ethanol caused significant (P < 0.01)
increase in lipid peroxidation level in compari-
son of normal control group. Test drug treated

group significantly (P < 0.01) reduced lipid pe-
roxidation level in comparison to disease con-
trol group.

Histopathology of stomach of normal
control rat showed normal cyto-architecture of
cells and normal gastric mucosa. Ethanol in-
duction in disease control group caused heavy
mucosal damage, oedema and cell necrosis.
Test drug treated group showed mild oedema
and mild to moderate mucosal damage which
was comparatively quite lower than disease
control group (Fig. 1).

Effect on acetic acid-induced chronic gastric
ulcer (Table 2)

Exposure of acetic acid to gastric wall
cause chronic ulceration which was significant-
ly observed in disease control group. In test
drug treated group there was highly significant
(P < 0.001) reduction in ulcer index as com-
pared to disease control group. Gastric wall
mucus content was also found to be significant-
ly decreased due to exposure of acetic acid.
Test drug treated group showed significant (P <
0.01) increase in gastric wall mucus content as
compared to disease control group.

Antioxidant parameters like reduced
glutathione, superoxide dismutase and catalase
enzyme activity of stomach were significantly
reduced due to exposure of acetic acid. Test
drug treated group was observed having signifi-
cantly increased level of antioxidant parame-
ters. It also showed remarkable protection
against elevation of lipid peroxidation level
while compared to disease control group.

Table 1: Effect of Herbo-mineral formulation in ethanol induced acute gastric ulcer in rats

. Superoxide Catalase enzyme Lipid peroxi-
Gastricwall Reduced gluta- .p . . i s p
. . dismutase activity (umole dation
Group (n=6) Ulcerindex mucus content thione (ug/g of .
(1g/mL) tissue) (ng/g of tis- H,0, consumed/ (nmole/g of
He sue) min/g of tissue) tissue)
Normal control 0.00+0.00 393.60+29.20 146.15+12.61 344.32+31.80 121.66 +11.44 29.13 +3.57
Disease control ~ 5.81+0.36° 181.93+15.75° 80.27+6.10''  100.25+12.86°  58.74 + 4.00° 63.50 + 6.22°
Herbo-mineral = 5, 38" 204.12427.16" 134.14+10.87" 302.48+11.80" 11448+7.97"  38.50+3.44"
formulation
Values are expressed in Mean + SEM, *p < 0.05, *p <0.01, "p<0.001 vs. disease control.
*p<0.05,'"p<0.01, °p < 0.001 vs. normal control.
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Histopathology of stomach of normal tion, oedema and necrosis. Whereas, the test
control rat showed normal cyto-architecture. drug treatment showed remarkable cyto-
Administration of acetic acid in disease control  protection against acetic acid induced chronic
group produced severe epithelial cells destruct-  gastric degenerative changes.

Table 2: Effect of Herbo-mineral formulation in acetic acid induced chronic gastric ulcer in rats.

Gastric wall Reduced Superoxide Catalase enzyme Lipid peroxi-
Group (n=6) Ulcer index MUCUS con- glutathione dismutase activity (umole dation
P tent (ug/mL) (ng/g of tis-  (ug/g of tis- H,0, consumed/ (nmole/g of
sue) sue) min/g of tissue) tissue)
Normal control 0.00 £0.00 398.77 £30.46 240.51+7.29 393.14+25.14 398.77 £ 30.46 25.79+£1.60
128.55+
Disease control ~ 5.83+0.22° 159.83 + 15.67° | 197.88 +19.97° 159.83 +15.67°  68.14+5.61°
11.15

Herbo'm".'eral 1.11+0.09" 288.51+22.84" 203.84 +19.28" 303.45+23.41" 288.51+22.84" 32.04 +2.8"
formulation

Values are expressed in Mean £ SEM, *p <0.05, *p <0.01, "p<0.001 vs. disease control.
*p<0.05, ''p <0.01, °p < 0.001 vs. normal control.

Figure 1: Effect of Herbo-mineral formulation on histopathology of stomach in ethanol induced acute gastric ulcer
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EL - Epithelial layer, SM - Submucosal layer, 1 X 100 - Microscope resolution. (a) - Normal control showing normal

cytoarchitecture and normal gastric mucosa; (b) - Disease control showing severe mucosal damage, oedema and necrosis;

(c) - Herbo-mineral formulation treated showing regeneration of epithelial cells and prevention against ethanol induced
acute gastric mucosal damage.
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EL - Epithelial layer, SM - Submucosal layer, 1 X 100 - Microscope resolution. (a) - Normal control showing normal
cytoarchitecture; (b) - Disease control showing severe epithelial cells destruction, oedema and necrosis; (c) - Herbo-
mineral formulation treated showing cyto-protection against acetic acid induced chronic gastric degenerative changes.
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DISCUSSION

The anti-ulcer activity of Herbo-mineral
formulation was investigated against ethanol-
and acetic acid-induced acute and chronic gas-
tric ulcers model in rats respectively. Ethanol
serves as the most common ulcerogenic agent.
When it is given orally to rats it produces se-
vere gastric hemorrhagic erosions.”® The gene-
sis of ethanol-induced gastric lesions is multi-
factorial where the depletion of gastric wall
mucus content is one of the involved factors.”!
The acetic acid-induced chronic ulcer model is
another classic model for evaluation of anti-
ulcer activity. Exposure to acetic acid develops
vascular injury, oedema, hemorrhagic spots,
epithelial thickening and necrotic lesions in
stomach.**

Induction of ethanol and acetic acid
caused significant ulceration which was meas-
ured and interpreted as ulcer index. Induction
of these chemicals also altered gastric wall mu-
cus content and lipid peroxidation level in com-
parison to normal control group. In present
study, treatment of Herbo-mineral formulation
observed providing significant cyto-
protection against noxious effect of ethanol and
acetic acid.

was

In both the experimental studies, dis-
ease control rats showed significant decrease in
superoxide dismutase, reduced glutathione lev-
els and catalase enzyme activity as compared to
normal control, indicating a dysfunction in an-
tioxidant defensive system. Treatment with
Herbo-mineral formulation exhibited signifi-
cant increase in level of antioxidant enzymes in
comparison of disease control groups. An anti-
oxidant property of Herbo-mineral formulation
may be attributed to its ingredients like Embli-
ca officinalis (Amalaki) fruit,'*” Asparagus
racemosus (Shatavari) root,”) Glycyrrhiza gla-
bra (Yasthimadhu) root,"""*! Tinospora cordifo-
lia (Guduchi) stem,'" Withania somnifera
(Ashwagandha) root!'""'? and Zingiber offici-
nale (Shunthi) rhizome.!"*'¥

Histopathological study also indicated
that the pretreatment with test formulation pro-
vided significant cyto-protection against etha-
nol and acetic acid-induced acute and chronic
gastric ulcers in rats respectively.

On basis of present data, it can
be concluded that Herbo-mineral formulation
possesses promising anti-ulcer activity against
exposure to noxious agents like ethanol and
acetic acid. The observed effect may be due to
synergistic anti-oxidant property of ingredients
of the Herbo-mineral formulation.
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