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ABSTRACT

Background: Picralima nitida (Stapf) commonly called akuamma belongs to the family apocynaceae found mostly
in forest areas of Africa. It is a shrub or a deciduous tree that can grow up to 35 meters in height. It has a cylindrical
trunk measuring about 60 cm in diameter with white latex in its parts. The bark of the trunk is fragile and is greyish
brown or black in colour.

Methods: The acute oral toxicity test was done using up and down method. The anti-ulcerogenic activities of the leaf,
seed and stem bark extracts were evaluated using ethanol-induced ulceration model in rats.

Results: There were no signs of morbidity and mortality in rats following oral acute toxicity test. The extracts
produced a significant (p<0.05) dose dependent reduction in the number of ulcers and ulcer scores reducing them
from 14.00+2.82 and to 56.00+4.55 to as low as 2.00+1.21 and 8.45+1.24 respectively. The ulcer preventive index
was also increased by P. nitida extracts in a dose dependent manner with the (Picralima nitida leaf extract) PNLE at
the dose of 400 mg/kg causing up to 76.13% inhibition of ulcers in the rats.

Conclusions: Picralima nitida extracts demonstrated significant anti-ulcerogenic activities in ethanol-induced gastric

ulcerations in rats.
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INTRODUCTION

Ulcers can be defined as a conglomerate of heterogenous
disorders which manifest as breaks in the lining of the
gastrointestinal mucosa that might reflect in erosions and
damage of the stomach wall that may become perforated.*
Peptic ulcer can also be defined as a discontinuity in the
mucosa of the stomach and or the duodenum which often
penetrate into the muscularis layer of the digestive tract.?

This is usually caused by impaired mucosal against the
offensive factors of the gastrointestinal tract.® Ulcers
develop when the normal gastric equilibrium between the
aggressive (acid and pepsin production and Helicobacter
pylori) and protective mechanism (mucus and
bicarbonate secretion, increased blood flow, cell

turnover, permeability to H+ etc) are disturbed by
enhanced aggressive factors or reduced defensive factors
or both.#

According to Khushtar et al, about 10% of the global
population is affected and the annual new cases are is
about four million annually and prevalence have shifted
from have shifted from predominance in males to similar
occurrence in both sexes while age group mostly affected
are now increasingly older women and less frequently in
younger men.>®

There is a variation of peptic ulcer symptoms which
largely depends on the location of the ulcer or age of the
person or animal affected. The most common symptom in
man is epigastric pain causing burning and gnawing pain
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in the stomach and upper middle of the abdomen which
can be relieved by eating or taking antacids. Others may
include nausea and vomiting, appetite changes and
unexplained weight loss among others.’

The main goals of treating peptic ulcers are normally to
relieve pain, achieve ulcer healing and probably prevent
ulcer reoccurrence. Drug treatment is at either
counteracting the aggressive factors or stimulating
mucosal defences.® The most common drugs used for
treatment of peptic ulcers include the use of H2 receptor
antagonists, prostaglandin and its analogues, antacids,
antibiotics etc. These drugs are associated with many side
effects which include: headache, renal disorders, dry
mouth, vomiting, diarrhoea, constipation etc.’

These side effects have led to for safer alternative
therapies for management of ulcers and the most widely
used alternatives are plant based product.2® Medicinal
plants have been documented to have advantages in
toxicity considerations based on their long term use and
one might expect bioactive compounds obtained from
such plants to have low animal and human toxicity.°

Picralima nitida (Stapf) commonly called akuamma
belongs to the family known as apocynaceae. It is found
mostly in forest areas of Africa such as ivory coast,
uganda, cameroun, democratic Republic of congo, nigeria
etc.! The local names in some nigeria countries include:
0si or osu-iwe in igbo; otosi in idoma and erin in Yoruba.
It is a shrub or a deciduous tree that can grow up to 35
meters in height. It has a cylindrical trunk measuring
about 60 cm in diameter with white latex in its parts. The
bark of the trunk is fragile and is greyish brown or black
in colour. The fruits are ovoid and yellowish when
mature with each fruit containing three seeds which are
covered in a pulp. The leaves are opposite, simple, entire
and pinnately veined while the flowers are bisexual and
regular.?

Various parts (leaves, fruits and stem bark) have been
used in African ethnomedicine for the treatment of some
ailments such as fever, hypertension, jaundice,
dysmenorrhea, malaria and gastrointestinal disorders
among others.*3

Hence this study was undertaken to establish the
pharmacological basis for the use P. nitida in folkloric
medicine for the treatment of gastrointestinal disorders,
peptic ulcers inclusive.

METHODS

Collection and identification of plant material fresh
leaves, seeds and the stem bark of Picralima nitida were
collected from Owerri in Imo State, Nigeria and
identified by Prof. M.C. Dike, a taxonomist of the college
of Natural and Environmental Sciences, Michael Okpara
University of Agriculture, Umudike (MOUAU). A
voucher specimen number MOUAU/VPP/2020/23 was

deposited in the Department of Veterinary Physiology
and Pharmacology, College of Veterinary Medicine,
MOUAU herbarium.

Extraction of plant material

Extraction was done by cold maceration method. The
leaves, seeds and stem bark were separately chopped into
small pieces, dried under room temperature, pulverised
into a coarse powder and macerated with 80% methanol
for 48 hrs with intermittent shaking at 2 hours internal.
The respective extracts were filtered was concentrated in
a hot air oven at 40°C. The extracts were stored in a
refrigerator at 4°C as PNLE, PNSE, PNBE for the leaf,
seed and stem bark extracts respectively until time of use.
The yield of the extract was calculated using the formula
below.

Weight of extracted material % 100

Weight of starting material 1
Experimental animals

A total of 40 mature rats of mixed sexes weighing
between 120-150 g obtained from the laboratory animal
unit of the Department of Veterinary Physiology and
Pharmacology, MOUAU were used for the experiment.
They were housed in stainless still cages and fed with
standard commercial pelleted feed (Vital feed®, Nigeria)
while clean drinking provided ad libitum. Ethical
conditions governing the conducts of experiments with
life animals were strictly observed as stipulated by Ward
and Esea.'

Toxicity study

The acute toxicity study was done using the up and down
method as described by QECD15.

Effects of the leaf, seed and stem bark extracts of
P. nitida on ethanol — induced gastric ulceration

Forty mature rats of mixed sexes were fasted for 24 hrs
with drinking water provided ad libitum. The rats were
randomly assigned to 8 groups of 5 rats per group.

Group 1 rats (negative control) received 10 ml/kg
distilled water, Group 2 rats (positive control) received
50 pg/kg. Groups 3 and 4 received 200 and 400 mg/kg
respectively of the leaf extract of P. nitida. Groups 5 and
6 received 200 and 400 mg/kg respectively of the seed
extract of P. nitida. Groups 2 and 4 received 200 and 400
mg/kg respectively of the seed extract of P. nitida while
groups 7 and 8 received 200 and 400 mg/kg of the stem
bark extract of P. nitida respectively, all by gastric
gavage. One hr after these treatments, 1 ml of absolute
alcohol was administered to all the rats by gastric gavage.
The rats were sacrificed 2 hrs later by cervical
dislocation.®
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Stomach processing and assessment of ulcers

The abdomen of each of the rats was cut open. The
stomach was isolated and cut open along the greater
curvature, washed under running water and examined for
ulcer lesions with the aid of a magnifying glass (X10).
The ulcers were scored and the total number of ulcers,
ulcer scores and ulcer index were obtained for each rat
according to the method of main and Whitlel7. The
percentage preventive index was also calculated.'8

Histopathology

Rat stomach sections collected after sacrifice of the rats
were fixed in 10% formal saline for a minimum of 24 h.
They were washed in ascending grades of ethanol,
cleared with xylene, embedded in paraffin wax, sectioned
with a microtome and stained with haematoxylin and
eosin (H and E). All the sections were examined under a
light microscope (X100). Photomicrographs of lesions
were taken with an Olympus photo microscope.®

Duration of data collection

The duration of this study was 1 year, and ethical
approval was taken from the university ethical
committee, Informed consent form was taken from the
patient, confidentiality of information and privacy were
assured.

Data analysis

Data obtained was presented as MeanzStandard Error of
Mean (SEM) and analysed using One Way Analysis of
Variance (ANOVA). The variant means of the different
groups were separated with Least Significant Difference
(LSD). Significance was accepted at p<0.05.

RESULTS
Yield of the extract

The percentage yield of the extract was 9.85% wi/w dry
that was dark brown in colour.

Acute toxicity test

The leaf, seed and stem bark extracts of P. nitida were
well tolerated as the animals did not show any signs of
morbidity and there was no mortality observed.

Ethanol induced gastric ulceration in rats

P. nitida (leaf, seed and stem bark) extracts produced a
significant (p<0.05) dose dependent reduction in the
number of ulcers and ulcer scores reducing them from
14.00+2.82 and to 56.00+4.55 to as low as 2.00£1.21 and
8.45+1.24 respectively.

The ulcer preventive index was also increased by P. nitida
extracts in a dose dependent manner with the PNLE at the
dose of 400 mg/kg causing up to 76.13% inhibition of
ulcers in the rats. The results also showed that the extracts
at the doses of 400 mg/kg showed better inhibition effects
than the doses of 200 mg/kg for the leaf and seed extracts.
There was no significant difference in activity between
200 mg/kg and 400 mg/kg doses of the stem bark extract
(Table 1).

The ulcer index was also significantly (P<0.05) reduced
dose dependently except by the PNLE at the dose of 200
mg/kg where the reduction was not statistically significant
(Figure 1).

Table 2: Effect of A. nitida extracts on ethanol-induced ulceration in rats.

Treatment

No of ulcerstSEM

Ulcer score Preventive index

(+SEM) (%)

1 Distilled water 10 ml/kg 14.00 £ 2.82 56.00 = 4.55 0.00

2 Misoprostol 50 pg/kg 2.25+0.67* 9.15 + 3.42* 55.40

3 ANLE 200 mg/kg 5.75 £ 2.22* 23.20 + 3.66* 14.20

4 ANLE 400 mg/kg 2.25 +0.99* 9.55 + 1.30* 76.13

5 ANSE 200 mg/kg 3.00 £ 0.55* 12.20 + 0.80* 43.82

6 ANSE 400 mg/kg 2.00+1.21* 8.45 + 1.24* 66.67

7 ANBE 200 mg/kg 3.75+0.77* 11.11 £ 2.49* 54.73

8 ANBE 400 mg/kg 3.15 + 2.15* 19.25 + 2.30* 55.55

*P< 0.05, ANLE= Picralima nitida leaf extract, ANSE = Picralima nitida seed extract,

ANBE = Picralima nitida stem bark extract.
Histopathology

The result of the histopathological evaluation of stomach
sections of rats treated with P. nitida extracts, distilled
water and misoprostol is presented in (Figure 2) The
distilled water treated showed deep ulceration of the rats’
stomach that affected both the mucosa and submucosa

extending even to the muscularis externa (Group 1). In
groups 3, there was adverse ulceration of the mucosa with
considerable erosion limited to the mucosa while in
groups 2, 4, 6, 7 and 8, misoprostol and the extracts
showed varying levels of protection which in mild to non-
observable ulcerations with the highest protection seen in
group 4 (PNLE 400 mg/kg).
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Figure 1: The ulcer index of extracts

Figure 2: Plate 1. Histopathological sections (H& E X
100) of stomachs of ethanol-induced gastric ulcers in
rats.

Legend: Arrow shows areas of severe ulceration. 1 =Distilled
water; 2 =Misoprostol (50 g/kg); 3=PNLE (200 mg/kg);
4=PNLE (400 mg/kg); 5=PNSE (200 mg/kg); 6=PNSE (400
mg/kg), 7=PNBE (200 mg/kg); 8=PNBE (400 mg/kg.cts)

DISCUSSION
The leaf, seed and stem bark extracts of Picralima nitida

were evaluated for their anti-ulcerogenic activities using
ethanol-induced gastric ulceration in rat model.

Ethanol causes disturbances in gastric secretion, damage
to mucosa, gastric mucus depletion and free radical
production.?® It also induces gastric lesions through
stimulating lipid peroxidation, supressing prostaglandin
production and reducing catalase, suproxide dismutase
(SOD) and glutathione levels. Ethanol also causes cell
death and exfoliation of gastric mucosa via increased
membrane permeability to sodium and water and down
regulating bicarbonate secretion consequently depleting
protective mucus, exposing gastric mucosa to the
destructive effects of pepsin and hydrochloric acid leading
to gastric ulceration.?

Administration of absolute alcohol produced ulcer lesions
on the glandular parts of the stomach which was most
pronounced in the distilled water treated group.

The extracts of P. nitida showed significant inhibitory
effect on ethanol-induced ulceration by dose dependently
decreasing the ulcer parameters (number of ulcers, ulcer
scores and ulcer index) and also increasing the ulcer
preventive index. Also, the ulcer index which expresses
the degree and severity of ulcers was significantly
reduced by the extracts in a dose-dependent manner
signifying the efficacy of P. nitida as anti-ulcer agent. The
effects of the extracts were comparable to the standard
drug (misoprostol) with the leaf extract even causing
more protective effect than the drug.

Also, the gastroprotective effects of P. nitida was
confirmed through the histopathological evaluation where
the damage to the stomach layer was more evident in the
distilled water treated group with varying degrees of
protection in the extracts treated groups.

Picralima nitida extract may have protected the rats’
stomach through the inhibition of mechanisms by which
ethanol induces ulcers in rats as enumerated above or
generally due to cytoprotection.?

Potent antioxidant activity of P. nitida has been reported
while the phytochemical analysis showed it contains
alkaloid, flavonoids, tannins saponins and sterols.?®
Antioxidant effects is considered as one of the main anti-
ulcer mechanisms of medicinal plants through the
inhibition of production of reactive oxygen species
(ROS), scavenging of free radicals and enhancing
membrane stability.>* P. nitida may have acted through
these means.

The anti-ulcerogenic effect of alkaloids results from
ability to reduce gastric acid secretion, increase the pH of
gastric contents and protect the mucous membrane
membrane.?®

Flavonoids has been reported to protect the gastric
mucosal lesions in various experimental models.?
Flavonoids also protect the gastric mucosa from ulcerative
and erosion lesions by increasing the mucosal
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prostaglandin content and also by its free radical
scavenging ability.?’

Tannins have also been reported to protect the stomach
mucosa by producing layers over the gut lining by
precipitating micro proteins at ulcerative sites thereby
inhibiting GIT secretions and providing protection to GIT
mucosa from irritants.?®

From the above facts on alkaloids, flavonoids and tannins,
the gastroprotective activity of the P. nitida extracts may
be as a result of its phytochemical constituents.

The highest anti-ulcer activity of the plant was observed
in the leaf extract (400 mg/kg). This suggests that there is
likely to be more concentration of the active principle
and/or phytochemical components responsible for the
anti-ulcer in the leaves when compared to other parts.

CONCLUSION

Picralima nitida extracts demonstrated significant anti-
ulcerogenic  activities in  ethanol-induced gastric
ulcerations in rats with the highest activity seen in the leaf
extract and these activities may have been mediated
through cytoprotection, antisecretory and antioxidant
mechanisms  and/or  through the  phytochemical
constituents of the plant. However, further studies are
needed to isolate the active principle responsible for anti-
ulcer activity and also to determine the exact mechanism
of action.
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