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ABSTRACT

Objectives: This study has been conducted to look at the anti acid effect of Neem and to compare the effect of leaf
extract with the pure compound nimolicine on the gastric acidity. Nimolicine has been studied for its anti acid effect
for the first time.

Design of Study: Experimental study.

Place of Study: This study was conducted in the department of Physiology, Bagai Medical College and the
Department of Pharmacology in Bagai Institute of Pharmaceutical Sciences, Karachi.

Materials and Methods: Ethanol induced gastric ulcers in albino rats were treated with methanolic neem leaf
extract (800mg/day for 5 days) and nimolicine (1%/day for 3 days) and the gastric acid secretion was estimated. The
control of the treated group was given peanut oil 1 ml/day for 5 days. The effect on gastric secretion was compared
with the effect of anti-ulcer drugs cimetidine® (50 mg/kg for 7-10 days) and omeperazole® (2.5 mg/kg/day for 7-
14 days).

Result: Neem leaf extract is a better suppressor of H-ion secretion compared to nimolicine but both neem leaf
extract & nimolicine did not show a significant suppression of acid compared to ranitidine and omeperazole. The
comparison between control and ranitidine in suppression of acid was significant.

Conclusion: Methanolic NLE and neem compound nimolicine do not decrease gastric acidity and their role as anti-

ulcer agents may be because of other mechanisms which need to be studied.
Key words Acid peptic disease, Azadirachta indica, anti ulcer, nimolicine.

INTRODUCTION

Acid peptic disease is a common clinical problem.
About 4 million people suffer from this disease in the
USA. The current therapy for the disease has
limitations and not easily affordable. Thus alternate
herbal preparations are gaining popularity. Neem
(Azadirachta indica) has been claimed to have an anti
ulcer effect but the mechanism is still not clear. Food
after chewing is swallowed into the stomach which
stores, mixes and empties the chyme into the
duodenum. The gastric secretion contains HCI which is
responsible for the maintenance of acidic pH. A
powerful defensive mechanism is provided by mucus
bicarbonate layer which serves as a mucus gel impeding
diffusions of harmful substances maintaining the
integrity of mucosal membrane % 2. A net imbalance in
mucosal offensive and defensive factors play a major
role in ulcer production®. PG plays a central role in
providing this defense*. Peptic ulcer disease (PUD) is a
mucosal erosion equal to or greater than 0.5 cm of an
area in the stomach or duodenum. The life time risk of
developing PUD is 10%?°. The use of anti-ulcer drugs,
though they are effective has limitations®®. Thus recent
interest has been towards non toxic herbal preparations

which is increasing®. Azadirachta indica (neem) is an
important plant of great medicinal importance and has
been shown to posses anti-ulcer and anti secretory
effects’®®. Thus in this part of the study the effects of
methanolic extract of neem leaves and isolated
compound of neem Nimolicine (NC) on gastric acidity
have been seen while demonstrating the anti-ulcer
effects of neem leaf extract NLE and NC. The anti
secretory effects of NLE and NC have been compared
with cimetidine and omeperazole. The anti secretory
effects of NC have been studied for the first time.
Nimolicine (Azadiradione) was isolated from the fresh
fruit coatings in 0.35% yield (calculated according to
the weight of fresh coatings)®®.

MATERIALS AND METHODS

Male and female Sprague Dawley rats weighing 180-
200 Gms. were used. They were purchased from the
animal house of HEJ Institute of Chemistry, Karachi
University. They were kept in the animal house of
Bagai Medical University under optimum conditions
and temperature ranging from 20 to 22 °C. The animals
were kept in plastic cages and were acclimatized to
laboratory conditions and had free access to food and
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tap water ad libitum. For weighing of rats an electronic
computerized talking weighing machine (Toyo model
AT-1020, Japan) (1 to 5000 Grams or 11 Ibs.) was
used. Animals were fasted for 48 hrs. with water ad
libitum before each experiment. During this period rats
were transferred in wired cages where the floor was
wired to prevent coprophagy. This was done to ensure
an empty stomach. The rats were divided into six
experimental groups i.e. each group comprised of ten
rats i.e., five males and five females. Ulcer induction in
Group-1 was done by per oral administration of 1ml of
100% ethanol and the rats were sacrificed after 24 hrs.
The other groups each (n=10) were the experimental
groups received oral doses of Neem extract/ Neem
compounds/ standard ulcer healing drugs as shown in
tables. In each test group one control were kept. The
control group was given Peanut oil 1 ml/day for 7 days.
The test groups received oral NLE 1ml/day (0.88 gm)
for 5 days and NC 1%/ day for 3 days (0.01 gm in 1
ml). The H-ion secretion was compared to the effects of
oral ranitidine 50 mg/kg per day for 5 days and oral
omeperazole 2.5mg/kg per day for 10 days. We used
the curative method of treatment instead of protective
method as done by most other workers.

Neem leaf extract and neem compound nimolicine NC
was obtained from HEJ by the courtesy of Prof. Dr
Beena S. Siddiquie. NC in pure powder form.
Dissection of animals was carried out according to the
protocol for each group. Chloroform was used to
anaesthetize the rats. The animals were placed in a glass
dessicator containing cotton swabs soaked in
chloroform (CHCl,) for a few minutes. The rat was then
placed on a dissection board and immobilized by paper
pins. A midline incision was given and the stomach was
exposed. The upper and the pyloric ends were ligated so
that the contents do not escape. The stomach was
removed and opened along the greater curvature.
Gastric contents were collected and gastric acidity was
determined as described (17).

Calculation of gastric acidity

The gastric contents were drained into a centrifuge tube
and centrifuged for 1 hour at 45 cycles per second. The
supernatant was then collected in a test tube. The
volume measured by a 0.5 ml pipette was (V1). This
was titrated with NaOH (N2=0.1M or 0.40 gms in
100ml. of distilled water) by a 10 ml burette to an end
point using Phenolpthaline as an indicator. The NaOH
volume (V2) consumed during titration was used for
calculation. The H-ion secretion was expressed as HEQ.
/100gm.

The study was approved by the Board of advanced
study and the ethical committee of Bagai Medical
University. There was no funding from external or
internal resources.
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Statistical analysis of data

The computerised software programme SPSS version
18 was used for the analysis of data. The results were
obtained by applying a one way analysis of variance
(ANOVA). The significant p value was considered to
be (p<0.05). Bonferroni correction was used to reduce
type-one error.

RESULTS

Gastric Secretion of H-ion (mEg/100 gms)

The Mean values with SE+ of H-ion (uEqg/100gm)
secretion in the control group and the treated group is
shown. The pair wise comparison of different groups
has also been shown. There is a significant difference
(p<0.05) on comparison of control group with the
ranitidine group (Table-8). The other values are
insignificant indicating that the anti secretory effects of
NLE and NC as compared to ranitidine® (Ran) and
omeperazole® (OMP) are not of importance
statistically though the values apparently differ.

Table-1. Mean + SE of weight and gastric secretion
of H-ions (UEQ/100 gms) in check, control and test
groups.

Wit H (LEq
Group (gms) SE+ | /100) |SE+ | N
gms
Check
(Ethanol 161.09 | 10.26 | 1.32 004 |7
100%)
PNO (1ml) 202.31 | 7.26 | 6.36 1.42 | 14
(control)
Ran(50 | 586 | 13.62 | 0.38* |01 |5
mg/kg)
OMP (2.5 213.33 | 6.15 | 2.08 0.13 |6
mg/kg)
NLE
(1mliday) 189 7.14 | 4.03 0.7 8
0,
SI\(I)(IZ)(l/o 231.67 | 30.6 | 5.19 047 |9

* Significantly different from the control (p<0.05)
DISCUSSION

Treatment of ulcers is a global problem and needs to be
studied in detail specially whether an over secretion of
H-ions is the basic cause of ulcers. The treatment of
ulcers is aimed at reducing acid secretion. The present
study was conducted to look at the anti H-ions secretory
effects of methanolic neem leaf extract (NLE) and a
newly isolated neem compound nimolicine (NC). In
this study the gastric secretion of H-ions (LEg/100gm)
in the treated group is lesser compared to the control
group but the result is not statistically significant.
Significant suppression of H-ion secretion is only of
ranitidine showing values of 0.38+0.09. The result of
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this study is different from another study where they
have shown a dose dependent reduction of gastric
acidity augmented by cimetidine indicating a possible
Ha-receptor blockade effect’ of aqueous extract of
neem leaves.

The effects of aqueous extract of neem leaves have also
been shown to have an anti-ulcer effect by preventing
mast cell degranulation and increasing the amount of
adherent gastric mucus in stressed animals®?. The
present study differs in results because of the difference
that the methanolic extract is different from the aqueous
extract of neem leaves. Methanolic extracts are more
soluble compared to aqueous extract and are therefore
more effective. Mast cells by secreting histamine are
responsible for stress induced ulcers but the mechanism
of ulcers induced by ethanol is different,

It has been shown that the neem (Azadirachta indica)
bark extract inhibits H*-K*-ATPase activity in vitro,
prevents mucus depletion and causes mast cell
degranulation but provides gastroprotection by its
significant antioxidant effect. Bark extract was shown
to be equipotent to ranitdine but more potent to
omeperazole in inhibiting pylorus ligation induced acid
secretion. It also inhibits MMI  (mercapto-
methylimidazole) induced acid secretion which acts
through histamine release'®. The potent anti-ulcer and
anti secretory effect of Neem Leaf extract has been
attributed to a glycoside®® which inhibits CI-transport
in the gastric epithelium °,

The effect of neem bark extract on gastric acidity
showing a reduction in gastric volume and pepsin
activity in a clinical trial'* is different from the present
study because the bark extract is different in
composition compared to leaf extract?®. The anti-ulcer
effect of methanolic extract of neem leaves and NC
may be due to their antioxidant effect rather than anti
secretory effect.

The present study also differs from the effects of
Nimbidin (80 mg/Kg) significantly inhibiting histamine
induced DU in guinea pigs®*. This possibly
demonstrates the H, receptor blocking effect of
Nimbidin which may not be the mechanism involved in
anti-ulcer effect of NLE and NC??

The lack of significant results of NLE and NC on
gastric acidity possibly explains that the mechanism of
ulcer inhibition may be due to other reasons. Similar
findings have been shown?® regarding gastroprotection
provided by omeperazole was because of its antioxidant
and anti apoptotic role. Development of gastric ulcers is
a multifactorial process?® where a balance between acid
production and  bicarbonate-mucus  barrier s
disturbed?*. A disturbance in the antioxidant system?>-26
due to reactive oxygen species (ROS) is the major
causative factor?” 26 which develop due to neutrophil
infiltration®®. Non-ROS-mediated apoptotic cell death
occurs in stress ulcer through the involvement of NO*°,
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caspase-3%1 and an imbalance between antiapoptotic
Bcl-2 and apoptotic Bax proteins®2. TNF-a-induced
apoptotic cell death is also noted in ethanol induced
gastric damage3®. Thus a good anti-ulcer agent must
have anti secretory, anti inflammatory, anti oxidant and
angiogenic effects. Neem is a well known plant having
all these properties. But chemical composition of
different parts of tree varies and may have different
function and mechanism of action. The leaf extract
differs in composition to bark extract ie nimbidine is
present in bark extract not in leaf extract. The leaf
extract containing azadirachtin (AZ) are 3-4 times more
potent in effects compared to the pure isolated
compound AZ*. These differences in chemistry might
be a factor in the difference in results shown in present
study.

The financial impact of PUD is tremendous with an
estimated burden on direct and indirect health care costs
of ~$10 billion per year in the United States*. Thus
further clinical trials to prove the effectiveness of neem
extracts must be conducted. This will prove to be a
better and cost effective remedy for gastric ulcer
therapy specially in the developing world.

CONCLUSION

Methanolic NLE and isolated compound of neem
Nimolicine NC do not decrease gastric acidity and their
role as anti-ulcer agents may be because of other
mechanisms which need to be explored.
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