e-ISSN: 2349-0659
p-ISSN: 2350-0964
doi: 10.21276/apjhs.2018.5.2.42

ORIGINAL ARTICLE

Synergistic antiulcer activity of methanolic extract
of a mixture of Cinnamon cassia Bark and Annona
squamosa twigs in indomethacin-induced ulcer

Kasturi Viswanathsetty Veerabhadrappa1, Pasam Devika1, Dharmavaram Deepti1, Gaurav Gupta2, Gorantla Narayana1,
Bhupalam Pradeep Kumar1, Yiragam Reddy Padmanabha Reddy1
Department of Pharmacognosy, Raghavendra Institute of Pharmaceutical Education and Research, K.R. Palli Cross, Chiyyedu,
Anantapuramu, Andhra Pradesh, India, 2Department of Pharmacology, School of Pharmaceutical Sciences, Jaipur National University,
Jagatpura, Jaipur, India
1

ABSTRACT
Background: Cinnamon cassia bark and Annona squamosa twigs have been individually described to possess antiulcer activity. In
an effort to develop a pharmaceutical product with gastroprotective potential, the synergistic antiulcer effect of methanolic extract
of a mixture of C. cassia bark and A. squamosa twigs at 50:50 ratios was assessed in experimental animals. Aim: Antiulcer activity
of methanolic extracts of C. cassia (MECC) bark and A. squamosa twigs was studied in rats, in which gastric ulcers were induced
by indomethacin (20 mg/kg, orally) followed by pylorus ligation method. Method: The methanolic extract of A. squamosa twigs
(MEAS) (100 mg/kg); MECC bark (100 mg/kg); mixture of a (MEAS) twigs and MECC bark (50 mg/kg:50 mg/kg, respectively) was
administered orally to the rats for 6 consecutive days followed by pylorus ligations of a stomach on the 7th day of experiment. After
4 h of ligation, the animals were subjected for evaluation of ulcer index and gastric acid content. Result: The reduction of ulcer
index and gastric acid content in mixture of a MEAS and MECC-treated animals was seen to be statistically significant with respect
to control group of rats. Conclusion: The mixture of a MEAS and MECC exhibited better ulcer protection effect as compared to
individual effect of MEAS and MECC. Misoprostol was used as a standard drug for ulcer protection.
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INTRODUCTION
Peptic ulcer is one of the well-known diseases which had affected
around 9–10% of the world population.[1] Of these numbers,
5% suffers from gastric ulcers. Various aspects including the
usage of steroidal and nonsteroidal anti-inflammatory drugs
(NSAIDs), alcohol consumption, a rough lifestyle, drugs which
stimulate secretion of gastric acid and pepsin, infections
cause by Helicobacter pylori, as well as smoking contribute
to the pathogenesis of gastric ulcers.[2] An imbalance among
the aggressive elements such as secretion of acid and pepsin,
Helicobacter pylori, deliverance of leukotrienes, reactive oxygen
species and refluxed bile, and mucosal protective factors that
include mucus-bicarbonate barrier, bicarbonate secretion,
prostaglandins (PGs), mucosal blood circulation, surface-active
phospholipids, cell renewal as well as relocation, enzymatic and
non-enzymatic antioxidants, and certain growth factors leads to
gastric damages.[3]
Existing gastroprotective medicines are generally based on
the proton-pump inhibitors and antimuscarinics, inhibition
of gastric acid secretion by histamine H2-antagonists, as well
as on acid-independent therapy provided by sucralfate and
bismuth cholinergic.[4] Though numbers of anti ulcer drugs are

available in the market but most of them are frequently related
with side effects. In this context, the usage of medicinal plants
has gained attention of several investigators.[5] The natural
products field is in incessant expansion globally and became
an attractive source of novel drug for the treatment as well
as prevention of numerous illnesses.[6] Plants have a number
of antioxidant compounds such as carotenoids, phenols,
Vitamin C, and flavonoids.[7] Cinnamon cassia bark has already
reported for antioxidant, gastroprotective, [8] antibacterial,
and hepatoprotective activities. [9] Chinese Cinnamon has
antiulcer property. [10] Annona squamosa also broadly used
traditionally as an antioxidant,[11] anticancer, antiulcer, and
hepatoprotective.[11,12] Several studies have shown that C. cassia
and A. squamosa have rich sources for numerous types of active
ingredients such as flavonoids, phenols, and tannins, which
have medicinal uses due to its antioxidant, anti-inflammatory,
and curative properties.[13] Its various parts also are used as
remedial agents in traditional therapies as well as in modern
era also.[14] Hence, we have hypothesized the study to investigate
the synergistic antiulcer potential of mixture of C. cassia and A.
squamosa and its comparison with individual effect of C. cassia
and A. squamosa.
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MATERIALS AND METHODS
Plant Material and Extract Preparation

The A. squamosa twigs and C. cassia barks were collected from
the Anantapur regions, Andhra Pradesh, India. The both herbs
were identified and authenticated by Dr. J. Raveendra Reddy,
JNTUA, Anantapur, where the voucher specimen was deposited
for further reference. The twigs and barks were dried in shade
and powdered in a blender. The powder extracted with methanol
using a Soxhlet extractor.

Animal Models

A preclinical pharmacological screening for antiulcer activity was
performed in Raghavendra Institute of Pharmaceutical Education
and Research (RIPER), Anantapur, from February 20 to March 05,
2018. The protocol was approved by IAEC.
A total of 36 male Wistar albino rats, weighing 170–200 g
were obtained from the Raghavendra Enterprises, Bengaluru,
Karnataka, India. The rats were maintained in RIPER, Anantapur.
In each cage, three rats were placed with standard diet and water.
The animals were acclimatized to laboratory atmosphere for a
minimum of week before the study.

Animal Grouping and Treatment Schedule for
Antiulcer Study

For the experiment, animals were divided into six groups with
six animals in each group. Animals were kept without food for 24
h before the study but allowed for free access to water. Group I
treated as normal with distilled water; Group II negative control;
III and IV treated as treatment groups 100 mg/kg each extract; V
group received with combined methanolic extract of A. squamosa
(MEAS) and methanolic extracts of C. cassia (MECC) at the dose
of 50 mg/kg each, respectively; and Group VI as standard group
received misoprostol 100 mcg/kg.

Gastric Lesions Induced by Indomethacin and
Pylorus Ligation Model

Gastric lesions remained brought to all groups of animals by
administration of indomethacin (20 mg/kg suspension in 1%
carboxymethyl cellulose [CMC]) orally for up to ulcer induce (6
successive days) except Group I followed by pylorus ligation under
pentobarbitone (45 mg/kg i.p.) anesthesia on the 7th day. The
standard drug misoprostol (100 mcg/kg i.p.) was administered
after 1 h of oral indomethacin administration for 6 successive
days. In the same manner, 100 mg/kg of MEAS and 100 mg/kg
of MECC were administered orally in Group III and IV. In Group V,
mixture of methanolic extract at 50 mg/kg dose of each extract
was administered orally after 1 h of indomethacin administration
for 6 successive days.[15]

Ulcer Index Test

To determine the ulcer index after 4 h of pylorus ligation, the
abdomen of the rats was opened by making an incision. Gastric
contents were collected to determine total acid output and the
abdomen was completely rinsed with water. Ulcer index was
calculated using ulcer score scale.
The ulcers were scored as below:
Normal stomach without any red coloration=0;
Red coloration=0.5;
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Ulcer spot=1;
Hemorrhagic streaks=1.5;
3–5 ulcer spots=2;
More than five ulcer spots=3.
Mean ulcer score for each group was calculated and recorded as
ulcer index.[16]

Determination of Total Gastric Output

Gastric contents of the treated animals were collected and
centrifuged at 1000 rpm for 10 min. Supernatant was pipetted
out. 1 ml of this fluid was diluted with 9 ml of distilled water and
titration was carried out against 0.01 N prestandardized sodium
hydroxide using Topfer’s reagent (dimethyl-amino-azo-benzene
with phenolphthalein) being indicator. End point noted the titer
value (pink to orange color) which was expressed as free acid.
Titration carried until the pink color was reappeared, and the
titer value was noted again which was expressed as total acid.[17]

Histopathology

At the end of the study, the abdomens of treated animals were
well preserved in a 10% buffered formalin solution and treated
for following embedment. The flesh samples remained cut into
sections of 2.5 µm. Two slides remained stain with hematoxylineosin (HE) and Periodic acid–Schiff. The slides were observed
under compound microscopy (×10) and photomicrograph was
taken.[18]

Statistical Analysis

The results were expressed as mean ± SEM. Statistical differences
were analyzed using a one-way analysis of variance (ANOVA)
followed by Dunnett’s t-test. Results were measured to be
statistically significant at P < 0.05.

RESULTS AND DISCUSSION

The MEAS, MECC, and mixture of both extract showed a significant
reduction in the ulcer index, free acidity, and total acidity as
compared to negative control (P < 0.01). The results obtained from
MEAS + MECC at the dose of 50 mg/kg each, were set up near to
the standard drug, and the results demonstrated that the MEAS
+ MECC at the dose of 50 mg/kg was seen to be more effective as
compared to methanolic extract of individual plant [Table 1]. In
addition, histopathological examination showed minimal damage
to the gastric mucosa of a group treated with MEAS + MECC at
Table 1: Effect of MEAS and MECC and its
mixture on ulcer index, free acidity, and total
acidity
Treatment
Negative control (vehicle)
MEAS: 100 mg/kg, p.o
MECC: 100 mg/kg, p.o
MEAS and MECC: 50 mg/kg
each, p.o
Standard
(misoprostol: 100 mcg/kg i.p)

Ulcer
index

Free
acidity

Total
acidity

4.01±0.37
47.3±0.74
51.81±0.32
1.93±0.18** 25.16±0.31** 29.5±0.39**
1.67±0.18** 21.83±0.30** 26.5±0.41**
0.38±0.17** 15.16±0.31** 21.5±0.39**
0.19±0.12** 10.15±0.45** 18.5±0.41**

Values are expressed as mean±SEM, n=6, **P<0.01 when compared with control
group. Statistically analyzed by one‑way ANOVA followed by Dunnett’s t‑test.
Methanolic extract of Annona squamosa, MECC: Methanolic extracts of Cinnamon
cassia, SEM: Standard error mean

Asian Pacific Journal of Health Sciences | Vol. 5 | Issue 2 | April-June | 2018

www.apjhs.comVeerabhadrappa, et al.: Synergistic antiulcer activity of cinnamon cassia bark and annona squamosa twigs

a

b

c

d

e

f

Figure 1: Macroscopic and histological images of a gastric mucosa of rats treated with methanolic extract of Annona squamosa (MEAS) and
methanolic extracts of Cinnamon cassia (MECC) and its mixture. (a) Normal control treated with distilled water; (b) negative control treated with
indomethacin (20 mg/kg suspension in 1% CMC) orally; (c) standard control treated with indomethacin (20 mg/kg suspension in 1% CMC) orally
and misoprostol (100 mcg/kg i.p.); (d) treated with indomethacin (20 mg/kg suspension in 1% CMC) orally and 100 mg/kg MEAS orally; (e) treated
with indomethacin (20 mg/kg suspension in 1% CMC) orally and 100 mg/kg MECC orally; and (f) treated with indomethacin (20 mg/kg suspension
in 1% CMC) orally and 50 mg/kg MEAS + 50 mg/kg MECC

the dose of 50 mg/kg each [Figure 1].

Various reported literatures on medicinal plants have shown
them to be alternative source for new compounds with potential
pharmacological activity. In this present study, antiulcer effect
of MEAS + MECC was investigated against indomethacininduced ulcer in experimental animals. Indomethacin is an
NSAID which was known to cause ulcer by inhibiting synthesis
of PG through cyclooxygenase enzyme inhibition, thus induces
gastric damage.[19,20] The antiulcer effects of MEAS + MECC can
be due to the presence of flavonoids, tannins, and antioxidant
activity in the extracts. MEAS + MECC might be stimulating
the biosynthesis of PG. PG synthesis protects the stomach
from the irritation and injuries by stimulating the secretion
of protective substance such as mucus and bicarbonates.[21,22]
Further, detailed study on the separation and categorization
of the compounds responsible for the antiulcer activity in
methanolic extract of the mixture of A. sqamosa and C. cassia
needs to be carried out.

CONCLUSION

The results lead to the conclusion that methanolic extract of
the mixture of A. squamosa and C. cassia possesses significant
antiulcer activity. The significant antiulcer activity of this
methanolic mixture of plant extracts might be because of the
presence of compounds such as flavonoids, phenols, and tannins
as well as due to its antioxidant property. Further, an isolation
and characterization of a specific compound is required which
is responsible for antiulcer property.
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