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INTRODUCTION

ABSTRACT

Background: Substantial part of the world population has been known for a long
time to suffer from peptic ulcer disease. In the present study, Curcuma longa, a
plant belonging to the Zingiberaceae family was chosen for investigating its anti-
ulcer properties.

Methods: The rhizomes of Curcuma longa were collected locally. The extract
was prepared by soxhlet extraction with 50% ethanol. Albino rats of Wistar strain
(120-200 grams) obtained from the animal house of medical college
Thiruvananthapuram were used. Ranitidine was collected from Kerala Sate Drugs
and Pharmaceutical LTD Alapuzha. Antiulcer study in rats were done using the
method of pyloric ligation.

Results: Antiulcer study in rats using the method of pyloric ligation, extract of
Curcuma longa in 1000mg/Kg dose levels exhibited significant protection
against shay ulceration. The results were comparable to that of standard drug
Ranitidine.

Conclusions: The present study with extract of Curcuma longa revealed that it
has significant anti-ulcer activity.

Keywords: Curcuma longa, Pyloric ligation, Ranitidine, Shay ulceration

Constituents of Curcuma longa exert several protective
effects on the gastrointestinal tract. A salt of curcumin,

Peptic ulcer is a multifactorial disease. Factors like
increased stress, impaired mucosal resistance, genetic
factors, infection with H. pylori and anti-inflammatory
drugs including NSAIDs damage gastric mucosa. In the
present study, Curcuma longa, a plant belonging to the
Zingiberaceae family was chosen for investigating its anti-
ulcer property.

Curcuma longa has an important place in the Indian
household. It is considered auspicious in all religious
observations in Indian households. It is a normal
constituent of condiments and curry powders. Curcuma
longa, which have a prominent place in Indian system of
medicine, have attracted the interests of scientists and were
subjected to extensive research.

www.ijbcp.com

sodium curcuminate, was found to inhibit intestinal spasm,
and p-tolymethylcarbinol, a turmeric component, was
found capable of increasing gastrin, secretin, bicarbonate,
and pancreatic enzyme secretion.l. Curcuma powder has
been reported to increase gastric wall mucus, in a study
conducted by Rafathullah S and coworkers.? Curcuma
powder has been reported to increase the mucin content of
gastric juice in rabbits. It may thus be beneficial in
protecting the gastric mucosa from irritants.® By the
method of receptor combination, effects of the active
constituents in Curcuma longa on gastrin receptor were
studied by Xiao X and coworkers.* The results showed that
Curcuma longa have antagonistic action on gastrin
receptor. Mahady GB and coworkers found that methanol
extract of Curcuma longa and curcumin inhibit growth of
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all strains of Helicobacter pylori in vitro, with minimum
inhibitory concentration of 6.25-50ug/ml.>

Curcumin was found to have anti-ulcer activity during the
acute chronic phase of gastric ulcer comparable to
omeparazole and promotes gastric ulcer prevention
/healing by induction of angiogenesis in granular tissue of
ulcers by a study conducted by Karoin Kamel Abdul Aziz.°

METHODS
Plant material

The rhizomes of Curcuma longa were collected locally
and pharmacognostically identified before use. Its
botanical identity was confirmed and certified by the
Pharmacognosy unit, Ayurvedic Research Institute
(A.R.1), Poojappura, Thiruvananthapuram. The rhizomes
were washed with water, air-dried and cut into small
pieces. The extract was prepared by soxhlet extraction
with 50% ethanol. The percentage yield was 4.7.

Animals

Albino rats of Wistar strain (120-200gm) obtained from
the animal house of medical college Thiruvananthapuram
were used. They were fed a standard diet and maintained
under standard laboratory conditions

Drugs

Ranitidine was collected from Kerala State Drugs and
Pharmaceutical LTD Alappuzha.

Antiulcer study in rats using the method of pyloric ligation’

Albino rats weighing 150-200gm of both sexes were used
for the study. They were randomized in to 5 groups, each
group having 6 animals. They were starved for 48 hours
having, access to drinking water ad libitum. During this
time, they were housed in single cages with raised bottoms
of wide wire mesh in order to avoid cannibalism and
coprophagy. Aqueous preparation of extract of Curcuma
longa and other compounds were given orally one hour
prior to pyloric ligation in the following manner.

e Group | (Control): Distilled water (1ml/100gm body
weight)

e Group Il (Standard): Ranitidine in a dose of 50mg/Kg
body weight

e Group Il (Test Groupl): Ethanolic extract of Curcuma
longa in a dose of 250mg/Kg body weight suspended
in distilled water.

e Group IV (Test Group2): Ethanolic extract of Curcuma
longa in a dose of 500mg/Kg body weight suspended
in distilled water.

e Group V (Test Group 3): Ethanolic extract of Curcuma
longa in a dose of 1000mg/Kg body weight suspended
in distilled water.

Under light ether anaesthesia a midline abdominal incision
was made. The pylorus of the rat stomach was ligated, care
being expressed that neither damage to blood supply or
traction on the pylorus occurs. Grasping the stomach with,
instruments are carefully avoided to prevent development
of ulcers at such points. With sutures closed the abdominal
wall. Thereafter animals were maintained in cages without
food or water and sacrificed at the end of 19 hours by an
overdose of ether. The abdomen was opened, and a ligature
is placed around the oesophagus close to the diaphragm.
The stomach was removed, and contents are drained in a
centrifuge tube. Along the greater curvature, stomach was
opened and pinned on a cork plate. Stomach contents were
centrifuged and subjected to analysis for free acidity and
total acidity using the following formula.®

Free acidity (mmol/L) =_ml of NaOH (0.10mol/L) x0.1x 1000
ml of gastric specimen titrated

A known volume of gastric residue is titrated with Sodium
hydroxide (NaOH), 0.10mol/L, using Toepfer’s reagent
(diethyl amino azo benzene in ethanol) added to gastric
juice, until it becomes salmon coloured. If the gastric fluid
contains food particle it should be centrifuged. By using
PH meter or PH paper the approximate acidity of the sample
can be measure. If the P" is above 3.5 no free acid is
present. Such a specimen of gastric fluid should not be
titrated for free acidity.

Total acidity in the gastric specimen is determined by
titrating it with Sodium hydroxide (NaOH), 0.10mol/L,
using Phenol red as indicator added to gastric specimen.
Gastric specimen is titrated to a P" of 7 for calculating total
acidity using the same formula for free acidity.

Total acidity (mmol/L) = ml of NaOH (0.10mol/L) x0.1x 1000
ml of gastric specimen titrated

The volume of gastric fluid was expressed in m1/100gm
body weight. The total ulcer in each stomach is noted.
Severity of each ulcer was recorded in the following
manner.t0

0-No ulcer; 1-Pinpoint ulcer, histological changes limited
to superficial layers of mucosa, No congestion. 2-Ulcer
size less than 1mm, congestion present. 3-Ulcer size 1-
2mm, deeper involvement of mucosa, necrosis and
congestion present. 4-Ulcer size more than 2mm in size or
perforated with complete destruction of mucosa.

Ulcer index was calculated using the following formula:!
Ui = Uy + Us +Upx 107!

Ui = Ulcer index. Un = Average number of ulcers per

animal, Us = Average of severity score, Up = Percentage

of animals with ulcer

Specimens were collected in formalin filled bottles for
histopathological study.
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Histopathological study: Specimens of stomach after
pyloric-ligation were kept in 10% formalin solution for
fixation of tissues. Paraffin sectioning of fixed tissues was
done using standard protocol (microtomy) and tissues
were stained with haematoxylin and eosin and examined
under a light microscope.

Statistical analysis

Statistical analysis was done by one-way ANOVA
(Analysis of variance) to compare the means in the
experimental groups. Mean and standard deviation was
found out. Duncans multiple range (DMR) test (Post Hoc
analysis using DMR test) was done to find out the
significance of various test results.

Table 1: Effect of test compounds given on pyloric ligation.

Volume of gastric %o of No of gastric Ulcer
Dose / kg . .
body weight juice ml/100gm ar]lmals ulcer score
MeanzSE with ulcer  Mean+SE Mean+SE
| Vehicle 4.40+ 0.22 100 4.17+0.75 1.69+0.18
Il Ranitidine 50 2.88+0.26 50 0.5+ 0.55 0.5+0.55
11 Extract of Curcuma longa 250 4.47+0.18 100 3.83+0.75 1.55+0.27
v Extract of Curcuma longa 500 4.36+0.16 83.33 2.00+1.1 1.03+£0.54
V Extract of Curcuma longa 1000 4.50£0.28 50 0.50£0.55 0.67+0.82

Table 2: Ulcer index, free acidity and total acidity.

E(;);;/\I/(v%i ght L(JS Sr index Free acidity Total acidity

_ _ mean+SE mean+SE
| Vehicle 15.86+0.18 45.00+3.50 83.317+2.96
1 Ranitidine 50 6.00+0.55 00.000£0.00 40.555+2.51
11 Extract of Curcuma longa 250 15.38+0.27 43.333+£2.98 76.667+2.98
\Y) Extract of Curcuma longa 500 11.36+0.54 43.333+2.98 77.220+3.90
V Extract of Curcuma longa 1000 6.17+0.82 45.000£3.50 76.110+4.91

RESULTS

Extract of Curcuma longa exhibited significant protection
against shay ulceration in dose levels of 1000mg/kg body
weight comparable to ranitidine. At 500mg/kg doses there
was significant ulcer protection but less comparing to that
of ranitidine.

Table 3: Results of statistical ANOVA for ulcer index
in pyloric ligation.

Groups Ulcer index mean SD F-value
Control  15.857 0.1745

Standard  6.000 0.5477

Drug 250 15.382 0.2699  502.294***
Drug 500 11.357 0.5410

Drug 1000 6.1667 0.8165 |

N=6; *p<0.05; **p<0.01; **p< 0.001

Extract in the dose of 250mg/kg was not effective and can
be comparable to control. Ulcer index was 15.38+27,
11.36+0.54, and 6.17+82 in dose levels of 250mg/Kg,
500mg/Kg and 1000mg/Kg body weight respectively.
Ulcer index was 6.00+0.55 in the ranitidine treated group
whereas 15.86+0.18 in control group. There is a dose

dependent decrease in the ulcer index in test drug
administered group.

Table 4: Analysis of variance for gastric volume in
pyloric ligation.

Gastric
F value
volume-Mean
Control 4,400 0.2242
Standard 2.883 0.2579
Drug 250 4.468 0.1751 56.628%**
Drug 500  4.363 0.1550
Drug 1000 4.497 0.2809

N=6; *p<0.05; **p<0.01; **p< 0.001

Table 5: Analysis of variance for total acidity in
pyloric ligation.

Groups Total acidity mean SD F-value

Control 83.317 2.961 [
Standard  40.555 2.507 [
Drug 250  76.667 2.983  139.452%% |
Drug 500  77.220 3.897 [
Drug 1000  76.110 4.906 |

N=6; *p<0.05; **p<0.01; **p<0.001
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There was no significant difference in free acidity and total
acidity in between control and Curcuma longa extract
treated groups. Whereas there is significant reduction in
total acidity and volume of gastric juice in the case of
ranitidine treated group. There was no significant change
in the total volume and PH of gastric fluids in the test drug
given group and control group.

Table 6: Analysis of variance for free acidity in
pyloric ligation.

Groups Free acidity mean SD F- value
Control 45.000 3.497

Standard 00.000 0.000

Drug 250 43.333 2.983 277.4637
Drug 500 43.333 2.983 _
Drug 1000  45.000 3.497 |

N=6; *p<0.05; **p<0.01; ***p<0.001

Table 7: DMR Test for ulcer index in pyloric ligation.

Standard 6.0000
Drug 1000 6.1667
Drug 500 11.3567
Drug 250 15.3817
Control 15.8567

Means for groups in homogeneous subset are displayed. Uses
harmonic sample size = 6.000.

Table 8: DMR Test for gastric volume in
pyloric ligation.

~ Subset of alpha = 0.05
Groups et e

1 2
Standard 2.8833
Drug 1000 4.3633
Drug 500 4.4000
Drug 250 4.4067
Control 4.4967

Means for groups in homogeneous subset are displayed. Uses
harmonic sample size = 6.000.

Table 9: DMR Test for free acidity in pyloric ligation.

Groups ubset of alph=0_05 |

Standard 0.000

Drug 1000 43.333
Drug 500 43.333
Drug 250 45.000
Control 45.000

Means for groups in homogeneous subset are displayed. Uses
harmonic sample size = 6.000.

Histopathology showed marked congestion, superficial
layer of fibrinoid debris and inflammatory infiltrate with

neutrophilic predominance in the mucosa. The lamina
propria of mucosa surrounding the gastric ulcer was
infiltrated by plasma cells, lymphocytes and few
neutrophils in the control group. There was inflammatory
infiltrated in the sub mucosa also. Similar changes were
seen in extract treated groups in doses of 250mg/kg and
500mg/kg body weight. Extract treated group in the dose
of 1000mg/kg and ranitidine treated group showed
minimum inflammatory infiltrate with mild congestion.
Gastric mucosal erosion was absent.

Table 10: DMR Test for total acidity in pyloric
ligation.

~ Subset of al pha = 0.05

1 2
Standard 40.555
Drug 1000 76.110
Drug 500 76.668
Drug 250 77.220
Control 83.317
DISCUSSION

Most simply a peptic ulcer can be defined as disruption of
the mucosal integrity of stomach and/or duodenum leading
to a local defect or excavation due to active inflammation.
98% of peptic ulcers are located either in the first portion
of the duodenum or in the stomach in a ratio of 4:1. Peptic
ulcer is one of most common disease in man. It is
considered as one of major human sufferings today
affecting nearly 5% of the global population. Ulceration of
the stomach mainly develops in the antral region due to
lesions in the gastric mucosa. Since in majority of cases it
is aggravated due to pepsin and hydrochloric acid it is
termed as peptic ulcer Natural course of ulcer disease is
characterized by numerous episodes of spontaneous
healing, frequent relapses, and occasional complications.

Table 11: Aggressive and defensive factors affecting
gastric mucosal integrity.

Aggressive factors  Defensive factors

Gastric acidity Prostaglandins

Pepsin Bicarbonate

Bile acids Mucus

Impairment of motility Phospholipids

Nicotine Epidermal growth factors
NSAIDS Intact microcirculation
Corticosteroids Epithelial renewal

H. pylori Alkaline tide

Gastro duodenal mucosal injury results from an imbalance
between the factors that damage the mucosa and those that
protect it.

Pathogenic process of gastric ulceration may be even more
heterogeneous than that of duodenal ulceration and there
is little doubt that gastric ulcer is a multifactorial disease.
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Johnson classified gastric ulcers in to 3 groups; Type 1 are
corpus ulcers, type 2 are gastric ulcers associated with
duodenal ulcers and type 3 are peripyloric ulcers.
Prepyloric ulcers are generally regarded to behave
similarly to duodenal ulcers mainly because they are
associated with normal to high acid secretion.

Curcuma longa has been used in traditional medicine for
treating various diseases. The present study supports the
traditional use of this plant against gastric problems.

A survey of the effects of clinically useful drugs on
experimental ulcer suggests that the pylorus-ligated rat
ulcer test is probably the best single ulcer model for
prediction of clinical usefulness.'? Here antiulcer effect of
alcoholic extract of Curcuma longa in shay ulceration in
dose of 1000mg/kg body weight showed significant ulcer
protective action comparable to ranitidine even though
extract did not possess effect on gastric acidity and gastric
volume. In a study it was found that, basal and Penta
gastrin-stimulated maximal acid output and parietal cell
sensitivity (as measured by the ratio of small-dose to
maximal-dose stimulated acid output) fell significantly, 3
days after the duodenal ulcer had been healed with
sucralfate, which does not interfere with the physiological
process of acid secretion where as in ulcers healed with
ranitidine, there was no impressive fall.'3 A significant fall
was also not observed by the same group after healing with
omeprazole or antacids.’* In another study it was found
that patients who did not exhibit such a fall, particularly
with respect to parietal cell sensitivity, had a high chance
of subsequent relapse.’® Parietal cell hypersensitivity or
up-regulation has been documented after cessation of
treatment with H,-receptor antagonists.’® It may be the
reason for the early relapse associated with treatment by
Ho-receptor antagonists comparing with treatment by
drugs like colloidal bismuth, sucralfate and carbenoxolone
sodium, which does not make many changes with the
physiologic process of acid secretion. In the present study
it is found that extract of Curcuma longa is not making
much difference in gastric fluid volume and acidity. This
gives an advantage for extract of Curcuma longa in
reducing relapse rate of peptic ulcer, after long term
treatment comparing to H-receptor antagonists.

In a study conducted for pharmacological evaluation of
compound UP5145-52, it was found that cytoprotection
could play an important role in the anti-ulcer efficacy of
the molecule.r” Various Physical and psychological
stresses cause gastric ulcer in human and experimental
animals.’®!® The mechanisms linking psychological
factors to ulcer disease are unclear. Electric shocks
delivered to monkeys have led to the formation of gastric
ulcers. Increased circulating neurotransmitters and local
cytotoxic mediators including thromboxanes and
leukotrienes, which represent responses to stress and
impaired mucosal defences, are documented in the case of
peptic ulcer related to stressful situations.?’ Singh RK and
co-workers found that all extracts (petroleum ether,
benzene, chloroform, acetone, and ethanolic) of Abies

pindrow leaf showed ulcer-protective effect in a model of
cold restraint stress because of their anti-stress effects.? In
a study conducted by Yu ZF and co-workers, in mice it
was found that the aqueous extracts of Curcuma longa
when administered orally have significant antidepressant
activity and at the dose of 560mg/kg was more potent than
that of reference antidepressant Fluoxetine.?? This action
of extracts of Curcuma longa may be useful in the long
term management of stress induced peptic ulcer.

In the present study, extract of Curcuma longa showed a
significant protection against the experimental ulcers
induced by pyloric ligation. The extract showed no change
in gastric juice volume or acid concentration. Extract of
Curcuma longa on various models suggests its diverse role
in ulcer protection, which may include its reported effect
on wound healing and as an anti-oxidant.?® The effect of
gastric mucosal cells of patients with gastric ulcer have
been considered immature and incapable of producing
adequate mucin, which histologically appears to be
decreased in the mucosa of such patients.?* A prevalence
of non-secreting surface mucous cells has been observed
by scanning electron microscopy in patients with gastric
ulcer®® Also suggested is that gastric mucous
glycoproteins are abnormal in gastric ulcer, which results
in week mucous gel structure.?® Use of natural drugs in
gastric ulcers is well documented.?”-?° Most of these drugs
augment the mucosal defensive factors, which are thought
to be important for protection of gastric mucosa.* Peptic
ulcers are reported to be due to an imbalance between
offensive acid-pepsin secretion and defensive mucosal
factors like mucin secretion and cell shedding.%
Constituents of Curcuma longa exert several protective
effects on the gastrointestinal tract. A salt of curcumin,
sodium curcuminate, was found to inhibit intestinal spasm,
and p-tolymethylcarbinol, a turmeric component, was
found capable of increasing bicarbonate, and pancreatic
enzyme secretion.! Curcuma powder has been reported to
increase gastric wall mucus, in a study conducted by
Rafathullah S. and coworkers.? It may thus be beneficial in
protecting the gastric mucosa from irritants.® In another
study oral administration of curcumin in rats caused, a
significant reversal of lipid peroxidation, in brain lipids,
and produced enhancement of glutathione; a non-
enzymatic anti-ioxidant.> In case of peptic ulcer
inflammatory mediators play an important role along with
involvement of free radical injury and lipid peroxidation.
By the method of receptor combination, an effect of the
active constituents in rhizomes of Curcuma longa on
gastrin receptor was studied by Xiao X and coworkers.*
The results showed that Rhizome of Curcuma longa act as
antagonist of gastrin receptor. The anti-ulcer effects of
turmeric and curcumin may be due in part to direct
antioxidant and free radical scavenging effect. But it also
enhances the body's natural antioxidant system, increasing
glutathione levels that also may be contributing to its anti-
ulcer effect.®

Mahady GB and co-workers found that methanol extract
of Curcuma longa and curcumin inhibit growth of all
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strains of Helicobacter pylori in vitro, with minimum
inhibitory concentration of 6.25-50pug/ml.5 H. pylori is a
gram-negative spiral bacterium found in association with
gastric epithelium. It is considered, as a major cause of
chronic type B gastritis in the human and type B gastritis
is closely associated with peptic ulcer, particularly gastric
ulcer. The infection is recognized as a risk factor for gastric
malignancies such as adenocarcinoma and mucosa
associated lymphoid tissue (MALT) lymphoma.®* Toda. S
and co-workers found that water and fat-soluble extracts
of turmeric and its curcumin component exhibit strong
antioxidant property comparable to vitamins E and C.*
Thus the potent anti-inflammatory, anti-H. pylori, and
antioxidant effect of Curcuma longa extract and curcumin
may help in the long term anti-ulcer therapy complicated
by concomitant H. pylori infection. The anti-cancer
properties may also helpful in the long-term treatment of
peptic ulcer complicated by H. pylori infection since
infection with H. pylori is considered as a risk factor for
gastric malignancies.®

Curcumin was shown to inhibit neutrophil aggregation
associated with inflammation.® Srihari and co-workers
found that the extract of Curcuma longa blocked the
stimulant effect of histamine in guinea pig ileum.3” Muscle
spasm induced by electrical vagal stimulation has been
shown experimentally to produce acute gastric ulcers.® In
an article review done by Ishita Chattopadhyay and co-
workers, shows many beneficial effects of curcumin on the
stomach. Curcumin has been shown to protect the stomach
from ulcerogenic effects of phenylbutazone and 5-
hydroxytryptmine in pigs.%

A salt of curcumin, sodium curcuminate, was found to
inhibit intestinal spasm.! Consumption of turmeric for 4
and 8 weeks shows beneficial effect in patients with peptic
ulcer and shows significant anti H. pylori effect.*> These
actions may contribute if extract of Curcuma longa is used
in the chronic management of peptic ulcer specially to
prevent relapse. Further in vitro and in vivo studies are
needed to confirm these findings.

CONCLUSION

The study revealed that extract of rhizome of Curcuma
longa has significant anti-ulcer activity. Further studies
have to be conducted to explain precisely the mechanism
of action of this drug.
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