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1. Introduction

The objective of this study was to investigate the protective effect of aqueous neem extract on

ethanol-induced gastric mucosal lesions in adult wistar rats. Adult male Wistar rats used in the

study were divided into 3 groups; Group A received oral normal saline and served as control;

group B received 1.0ml of 50% ethanol orally every 12 hour and group C received neem extract

(300 mg/kg) orally 12 hour before ethanol (50%, 1.0 ml). The experiment lasted for seven days

after which the animals were sacrificed following chloroform inhalation and the stomach

excised. Ethanol treated rats showed marked gross mucosal lesions in the stomach and these

were characterized by multiple red patches. Histologically, ethanol treated rats showed

ulcerated mucosa with marked apoptotic bodies, mucosal haemorrhage and destruction of

glandular elements. Pretreatment with neem extract showed protection against ethanol-

induced gastric mucosal damage. Our data suggests that pretreatment with neem extract may

be useful in preventing prolonged ethanol induced gastric ulcers.

The neem tree is native to tropical South East

Asia. It has a long history of use in India. The leaf and bark extracts

were recommended by herbal practitioners for gastrointestinal

upsets, skin ulcers, infections and malaria. It is fast growing, can

survive drought and poor soil and keeps its leaves all year round. It

is a tall tree, up to 30 metres high, with leafy spreading branches.

Many white flowers which smell of honey appear for the first time

when the tree is 2 to 3 years old, and the tree bears fruit after 3 to 5

years [1]. The ripe fruit are about 2 centimeters (cm) long and oval

shaped. Inside the fruit there is a light-colored seed about 1.5 cm

long.

Aqueous neem extract is used to treat many health problems.

People bathe in neem water to relieve heat rashes and boils. Neem

oil is used against stomach ulcers and rheumatism. Neem bark

contains a strong antiseptic and neem is used to make soap and

Azadirachta indica

toothpaste [1]. Neem twigs are used to clean teeth. The extracts

from neem often have a pungent smell similar to garlic. This is

because they contain sulfurous compounds. Neem has been

reported to reduce plaque formation, act as a mosquito repellent,

treat psoriasis vulgaris (chronic skin disease with reddened

lesions covered by silvery scales) and aid in the healing of

gastroduodenal ulcers.

Ulcerative lesions of gastrointestinal tract are one of the major

side effects associated with alcohol consumption. Pretreatment

with different substances could effectively prevent gastric mucosa

from the development of erosions and ulcerations from physical

and chemical agents acting on gastric lumen. Recent studies found

that different substances from plant sources could be used for the

treatment of gastric ulcers, including H2-blockers, M1-blockers,

proton pump inhibitors which decrease secretion of acid, and

sucralfate and carbenoxolone which provide mucosal defense [2].

Experimental study in animals showed that epidermal growth

factor could ameliorate acute gastric injury caused by aspirin or

stress by small non antisecretory dosage to stomach [3]. In a

related vein Subapriya et al [2] revealed that neem leaf exerts its

c h e m o p r o t e c t i v e e f f e c t s o n N - m e t h y l - N ' - n i t r o - N -

nitrosoguanidine - induced oxidative stress by decreasing lipid

peroxidation and enhancing the antioxidant status. Alcoholic

drinks are somewhat inevitable and these drinks under different

brand names contain various percentages of alcohol.
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We therefore set to verify the gastroprotective potential of

aqueous neem extract following continuous consumption of

ethanol for seven consecutive days.

Leaves from neem tree were procured and authenticated in the

Botany Department of the Obafemi Awolowo University, Nigeria

were a voucher was deposited at the herbarium. The leaves were

oven dried and about 100 g of powder was extracted with distilled

water. The aqueous extract was completely dried under vacuum

and then weighed and the residue was used in testing (a yield of

39%).The dried extract was dissolved in distilled water before

gavages.

Fifteen adult male Wistar rats weighing 105-175 g were fed

with standard pellet diet (Ladokun feeds Ltd, Ibadan, Nigeria) and

were provided water ad . Animals were housed under

standard environmental conditions. All animals were treated in

accordance with the “Guide for the Care and Use of Laboratory

Animals” prepared by the National Academy of Sciences and

published by the National Institutes of Health.

libitum

The weight differences in the ethanol-treated group present a

significant increment when compared with control group and the

group pretreated with neem (Table 1). There was also a significant

reduction in the average weight and relative weight of the stomach

of the ethanol-treated group vis-à-vis the control and the group

pretreated with neem (Table 2).

Ethanol (50%, 1.0 ml/rat) administration resulted in marked

ross mucosalesion. On gross examination these lesions were

n=5; *P<0.05 (significant) vs. control; §P<0.05 (significant) group B vs. group C.

**P>0.05 (not significant) vs. control; §§P>0.05 (not significant) group B vs. group C.

n=5; *P<0.05 (significant) vs. control; §P<0.05 (significant) group B vs. group C.

**P>0.05 (not significant) vs. control
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2. Materials and Methods

2.1. Preparation of Extract

2.2.Animals

2.3.Experiment Design

Samples from the stomach of all the sacrificed animals were

fixed in 10% formol saline and processed with paraffin for

histological examination. Serials section at 5µm thickness was

obtained on a rotary microtome and stained with haematoxylin

and eosin (H&E).

The control group (group A; n=5) received oral normal saline.

One ml of 50% ethanol was used orally to produce gastric lesion in

group B (n=5). In another group (group C; n=5) the rats were

pretreated with 300mg/kg of neem extract twelve hours before

the ethanol treatment. All the animals were fed with pelleted diet

and water ad libitum throughout the experimental period. Twelve

hours after the last administration, the animals were sacrificed

under chloroform anaesthesia. Subsequently, the stomachs were

opened along their greater curvature and gently rinsed under

running tap water and spread on a paraffin plate. Lesions in the

glandular part of the stomach were observed macroscopically.

2.4.Histological Procedure

Data were expressed as Mean ± Standard Error of Mean (S.E.M).

Student's t-test was then used to determine the level of

significance. Except where otherwise stated, p<0.05 was taking as

the significant level.

2.5.Statistical Analysis

3. Results

Table 1.  Average weight of the animals before and after the experiment (M ± SEM).

Table 2. Average weights of the stomach (M ± SEM) / Relative weight of stomach (%).

Parameters

Parameters

Control (Group A)

Control (Group A)

1.0ml of 50%

ethanol (Group B)

1.0ml of 50%

ethanol (Group B)

300 mg/kg neem +1.0ml

of 50% ethanol (Group C)

300 mg/kg neem +1.0ml

of 50% ethanol (Group C)

Animal Weights (g)

Weights of the stomach (g)

Relative weight of the stomach (%)

Initial Weight

Final Weight

Weight difference

151  ± 4.15

157  ± 4.00

6  ± 1.12

4.12  ± 0.72

2.73

160 ± 3.33*

128 ± 4.50*

-32  ± 1.17*

2.47  ± 0.16*

1.54

147 ± 9.16**§§

132 ± 9.17*§§

-15  ± 0.01*§

3.97  ± 0.32**§

2.70

characterized by multiple haemorrhagic red patches of different

sizes along the longitudinal axis of the glandular stomach. The

mucosal was also characterized by many apoptotic bodies (Fig.

1b). Animals pretreated with neem extract (300 mg/kg) showed

significant protection against ethanol-induced gastric damage.

Neem extracts treated rats showed mild ulcers with interstitial

hemorrhage (Fig. 1c). The intensity of lesions and hemorrhage

was reduced with neem extract. No gastric mucosa injury was

seen in the control (Fig. 1a).
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Figure 1. Photomicrograph of stomach (corpus) showing

(a) normal gastric mucosal and epithelium;

In conclusion this study establishes that neem extract has

gastroprotective ability following continous consumption of

ethanol for days (7 days as in the case of this study). Further

experiments are however required to better understand the

gastroprotective mechanism of aqueous neem extract

Azadirachta indica following chronic ethanol-induced gastric

lesion.

The authors are grateful to Mr Gbela of Histopathology

Department, Obafemi Awolowo University for his technical

assistance. Our appreciation also goes to Prof. C.O Adewunmi of

Faculty of Pharmacy, Obafemi Awolowo University, Nigeria, for his

assistance when taking the photomicrographs.

Our experiments have shown that neem extract has

Gastroprotective potentials at the 300mg/kg dose given 12hours

before the administration of 1ml of 50% ethanol for seven

consecutive days. The significant reduction in the stomach weight

(Table 2) and a significant increment in the weight difference of

the ethanol treated group compared with those pretreated with

neem extract may be due to the release of free radicals which

simultaneously affected the epithelium of the stomach (Fig. 1b) as

well as the weight of the animals(Table 1). Ofusori et al. [4] earlier

affirmed systemic presence of free radicals to be synonymous to

ill health leading to weight loss. Ethanol-induced gastric injury is

associated with the significant production of free radicals [5, 6]

leading to increased lipid peroxidation which causes damage to

cell and cell membranes [5]. The antioxidant properties of neem

together with some other factors yet to be established mildly

reduce damaged gastric epithelium (Fig 1c). Chattopadhyay et al.

[7] in a similar work revealed that membrane damage by hydroxyl

radical as measured by lipid peroxidation in stress ulcer is

significantly blocked by neem extract. The ethanol-induced

gastric mucosal damage has also been known to be associated

with the significant reduction in the non-protein sulphyldryl

concentration in cultured rat gastric mucosa cells [8]. The

cytoprotective mechanism of neem extract (300 mg/kg) against

ethanol-induced mucosal injury in rats in this investigation may

also be due to a reduction in the total acidity as well as an increase

in gastric wall mucus. The gastric mucus plays an important role

in protecting gastric mucosa against ulcerogens and facilitates the

repair of the damaged gastric epithelium. The mucus gel adhering

to the gastric mucosal surface protects the underlying epithelium

against acid [9, 10] and necrotizing agents, like ethanol [11].

Earlier studies have shown that restoration of damaged gastric

epithelium improves the formation of gastrointestinal mucus,

which protects gastric mucosa against necrotizing agents [12, 13].

The cellular integrity of the stomach of the animals pretreated

with neem extract (group C) was better-retained vis-à-vis group B

(Fig 1b & c). There was also a regeneration and maintenance of the

cytoarchitecture of the entire gastric mucosa in the damaged

regions. These findings buttress and confirm the cytoprotective

potential of aqueous neem extract.

[1] National Research Council (NRC). Neem: A Tree for Solving Global

Problems, National Academy of Sciences, 2101 Constitution Avenue NW,

Washington, DC 20418, 1992, USA.

[2] Subapriya R, Kumaraguruparan R, Chandramohan KV, Nagini,S.

Chemoprotective effects of ethanolic extract of neem leaf against

–methyl-N'-nitro-N-nitrosoguanidine-induced oxidative stress.

Pharmazie. 2003; 58(7): 512-517.

[3] Konturek SJ, Denbinski A, Warzecha Z, Brzozowski T, Grecory H. Role of

epidermal growth factor in healing of chronic gastroduodenal ulcers in

rats. Gastroenterology. 1988; 94(4):1300-1307.

6.References

5. Conclusion

Acknowledgement

4. Discussion

a
b

C

David a . Int J Biol Med Res. 2010; 1(4): 219-222A. Ofusori et l

(b) ethanol treated rat showing mucosal damage characterized

by many apoptotic bodies;

(c) Neem extract + ethanol treated rat showing mild mucosal

epithelial loss (H&E x 100).
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