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MORPHOLOGICAL PRESENTATION OF THE AMELIORATIVE EFFECTS OF BRYOPHYLLUM PINNATUM 
ON ALCOHOL-INDUCED GASTRIC INJURY IN ADULT WISTAR RATS

1G. I. Eze  and E. Aideyan²

ABSTRACT

Bryophyllum pinnatum is a plant, reported for its variety of ethno-medicinal uses. 
This study was undertaken to determine the morphological changes brought about 
by Bryophyllum pinnatum on alcohol-induced gastric injury. Whole plant of 
Bryophyllum pinnatum was successfully extracted with water. Low dose aqueous 
extract of the plant (150 mg/kg body weight), moderate dose (300 mg/kg body 
weight) and high dose (600 mg/kg body weight) were administered. Thirty (30) 
healthy adult wistar rats of both sexes were divided into six (6) groups (A to F) of 
five rats each. Group A received feeds and water only. Gastric mucosal injury was 
induced in Group B to F using 80% ethanol after 24 hours fasting with free access to 
water. Group C, D and E received aqueous extracts of the Bryophyllum pinnatum, 
(150, 300, 600 mg/kg body weight respectively). Group F received 20mg 
Omeprazole. The treatment lasted for a duration of twenty-eight days. Weekly 
weight measurement of individual rats was carried out. The rats were sacrificed an 
hour after the last dose and the stomach harvested and processed for histological 
analysis. The study established the anti-ulcer properties of Bryophyllum pinnatum, 
and demonstrated that the aqueous extracts of Bryophyllum pinnatum restored the 
histological integrity of the stomach mucosa, with the group given 600 mg/kg body 
weight extract achieving the best ameliorative effect. The groups given the extract 
also demonstrated increase in weight.

KEY WORDS: Bryophyllum pinnatum, morphological presentation, alcohol 
induced gastric injury, aqueous extracts.
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INTRODUCTION
Bryophyllum pinnatumis a widely used 
perennial herb in folk medicine in 
tropical Africa, tropical America, 
India, China, Australia and southern 
part of Nigeria.The plant flowers in 

[1]November-March and fruits in April . 

The leaves and bark are bitter tonic, 
astringent to the bowels. In common 
with other Crassulaceae, Bryophyllum 
pinnatum has been found to contain 

[2 ]bufadienolide . Bufadienolide 
c o m p o u n d s  i s o l a t e d  f r o m  
Bryophyllum pinnatum include 
Bryophillin A, which has shown strong 
anti-tumor promoting activity in vitro. 
Bryophillin C has also shown 

 [3]insecticidal properties . Reviews 
h i g h l i g h t  t h e  v a r i o u s  
ethnopharmacological uses of B. 
Pinnatum and also pinpoint its 
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[4]unexplored potentials  .There is 
growing interest in the use of this 
plant's herbal formulations because of 
their effectiveness, minimal side 

[5]effects and relative low cost .
In traditional medicine, the leaves of 
this plant have been used for their 
ant imicrobial ,  ant ifungal ,ant i-
i n f l a m m a t o r y ,  s e d a t i v e ,  
a n t i h y p e r t e n s i v e ,  a n a l g e s i c ,  
carminative, anti-allergic,  anti-
histamine, and of course anti-ulcer 

[6-12]activities .Besides its well-known 
haemostatic and wound healing 
properties, it is also traditionally used 
for the treatment of ear ache, in 
ophthalmic preparations, sprains and 

[13]in dysmenorrhea . A water extract of 
Bryophyllum leaves administered 
topically and internally has been 
s h o w n  t o  p r e v e n t  a n d  t r e a t  

[14]Leishmaniasis , diarrhoea and 
[11]vomiting  as well as stomach ulcers 

[15]. Gastric ulcer is a lesion occurring at 
a site where the mucosal epithelium is 
exposed to acid, alcohol and pepsin. 
Gastrointestinal disorders (such as 
ulcers, hyperacidity and inflammation) 
are very common, causing tremendous 
h u m a n  s u f f e r i n g  w o r l d w i d e .  
Ulcerative lesions of gastrointestinal 
tract are some of the major side effects 

 associated with alcohol consumption
[16]. These disorders are mostly due to 
an imbalance between damaging 
factors within the lumen and protective 
m e c h a n i s m s  w i t h i n  t h e  

 [17]gastrointestinal mucosa . This work  
eva lua ted  the  morpho log ica l  
presentations of the therapeutic effects 
and healing properties of Bryophyllum 
pinnatum on alcohol induced gastric 
ulcer in wistar rats.

METHODOLOGY
Study design
This study involved both the use of 
experimental and observational 
methods.

Collection and identification of 
Plant 
Fresh leaves of Bryophyllum pinnatum 
were collected from the Junior Staff 
Quarters of University of Benin, Benin 
City, Nigeria, in June 2015. It was 
identified and authenticated by a 
taxonomist / Senior Laboratory 
supervisor  of  Pharmacognosy 
Department, University of Benin, 
Benin City, Nigeria. A voucher 
specimen was deposited at the 
herbarium. 

Preparation of extract
Adulterants were carefully picked out 
and the leaves thoroughly rinsed in tap 
water. The leaves were chopped, 
shade-dried and the plant extract was 
prepared by pulverizing 500g of the 
f resh  leaves  of  Bryophyl lum 
pinnatumin a mechanical grinder. The 
chopping, drying and pulverization 
was to enable the sample enter the 
Soxhlet apparatus and also to provide a 
large surface area for the extraction. 
The pulverized leaves were extracted 
exhaustively in 100ml. of distilled 

0water and kept at 40 C for 24 hours to 
obtain the aqueous extract. The 
resulting mixture was filtered. Fresh 
preparation was used for each 
experimental run. The dried sample 
was stored in amber-coloured bottles 

0in a fridge (40 C) until it was ready to 
be used. Samples used throughout the 
period of the study were weighed from 
the stored sample. 
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10g of the dried Bryophyllum 
pinnatum was weighed out daily and 
diluted in 100ml of distilled water to 
give a concentration of 100mg/ml 
(0.1g/ml). 
For administration, the aqueous extract 
was reconstituted in distilled water and 
administered orally to the animals 
according to the experimental 
protocol. Any unused diluted sample 
was discarded at the end of each 
experiment.

Experimental animals
Thirty adult healthy Wistar rats of both 
sexes weighing between 150-250g 
were used for this study. The animals 
were procured from the animal holding 
of Anatomy department, University of 
Benin, Nigeria. They were divided into 
six groups of five animals each and 
maintained at room temperature. The 
rats were kept in plastic cages (a group 
per cage) for two weeks before the 
commencement of the experiment to 
allow the animals acclimatize to the 
environment. They were allowed free 
access to clean drinking water and 
were fed on standard rat pellets 
throughout the period of study. The 
animals were handled according to the 
guidelines for animal research as 
outlined in the NIH Guidelines for the 

 Care and Use of Laboratory Animals
[18].

Experimental  protocaol  and 
alcohol-induced gastric injury 
The rats were randomly divided into 
six groups. The animals in group A 
were fed orally with feed and water 
only. Those in groups B, C, D, E and F 
were administered with 1ml of 80% 
ethanol orally after 24 hours fasting 

with free access to water for the 
purpose of inducing gastric mucosal 

[19, 20]injury . Twenty four hours later, the 
animals in the groups C, D and E were 
orally administered with aqueous 

 extracts of the Bryophyllum pinnatum
[21] at doses of 150, 300 and 600mg/kg 
body weight respectively, while those 
in group F were then administered with 
20mg Omeprazole, a standard anti-

 [22]ulcer agent . These treatments were 
administered daily for twenty-eight 
days. The dosages of the alcohol and 
plant extract used resulted from acute 
toxicity studies and reviewed 
literature. The plant extract was 
u s u a l l y  a d m i n i s t e r e d  a f t e r  
reconstitution in distilled water. The 
weights of individual rats from each 
group were measured weekly, using 
electronic weighing scale and the 
values recorded. One hour after the last 
dose, the rats were sacrificed by an 
overdose of anaesthesia with 
chloroform. The abdominal region of 
each wistar rat was dissected and the 
stomach carefully harvested.

Tissue processing 
The stomach was removed, and 
immediately fixed in 10% Neutral 
Buffered Formalin. After fixation, the 
tissues were transferred into an 
automatic processor where they went 
through a process of dehydration in 
ascending grades of alcohol (ethanol) 
70%, 80%, 95% and absolute alcohol 
for two (2) changes each. The tissues 
were then cleared in xylene and 
embedded in paraffin wax. Serial 
sections of five (5) micron thick were 
obtained using a rotary microtome. 
T h e  t i s s u e  s e c t i o n s  w e r e  
deparaffinised, hydrated and stained 
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using the routine haematoxylin and 
eosin staining method (H&E) 
described by Drury and Wallington, 

[23]1980 .

Histology and photomicrography
After staining tissues for histological 
studies, sections were viewed and 
examined with an Olympus XSZ-
107BN microscope by an Anatomist 
and Consultant Histopathologist, and 
photomicrographs were taken by an 
attached Eakins 1080P microscopic 
camera at the Department of Anatomy, 
University of Benin, Benin City.

RESULTS
As shown in figure 1, there was 
significant increase (P<0.05) in the 
body weight of Groups A, C, D, and E, 
while Groups B and F showed no 
significant increase (P>0.05). 

F i g u r e  2  s h o w s  t h e  g r o s s  
demonstration of gastric ulcer 
following dissection of the harvested 
stomach of the adult wistar rat,as well 
as the comparatively normal gastric 
mucosa of rat from the control group.

Histologically, it was demonstrated 
that rats in  Group A which served as 
the negative control showed  normal 
gastric mural architecture  (Plates 1 
and 2 ). Plates 3 and 4 show stained 
tissue sections from Group B given 
ethanol only and depicting irregularly 
shaped mucosal ulcers. Plates 5 and 6  
showed   fairly normal mucosa  
following ethanol inducton and 
subsequent administration of a 
standard anti-ulcer agent (Omeprazole 
20 mg)  .  When low dose of aqueous 
extract of Bryophyllum pinnatum (150 
mg/kg body weight) was administered 
to animals in Group C after induction  

using 80% ethanol,  the mural 
architecture also showed fairly normal 
mucosa (Plates 7 and 8). When 
moderate dose of aqueous extract of 
Bryophyllum pinnatum (300 mg/kg 
body weight) was administered to 
animals in Group D after induction 
with 80% ethanol, the mucosa also 
appeared fairly normal (Plates 9 and 
10).  Plates 11 and 12 which are H & E 
stained tissue sections depicting the 
group  administered high dose (600 
mg/kg)   aqueous  ex t rac t  o f  
Bryophyllum pinnatum following the 
induction with ethanol revealed 
normal architecture of the gastric 
mucosa. 
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FIGURE 2: Photograph of harvested rat stomachs showing alcohol induced 
mucosal injury (A) and normal mucosa from negative control (B) Sections were 
microscopically viewed and examined after staining tissues for histological 
studies and confirmatory results were reported as shown by the following 
photomicrographs.

FIGURE 1: Chart showing changes in body weight across the experimental 
groups.
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DISCUSSION

Alcohol is one of the most commonly 
abused substances in the world, and it 
also has a role in the development of 

[20]tumors of the gastrointestinal tract . 
Several studies have shown that 
alcohol could adversely affect the 
gastric mucosa. One of such is a 
descriptive endoscopic study of the 
action of pure ethanol on the gastric 
mucosa in healthy humans carried out 

[25]by Knoll et al  which reported that the 
effects of alcohol on the gastric 
mucosa are dose-dependent, and the 
damage becomes visible as early as 30 
minutes after ingestion. 
On the other hand, pharmacological 
investigations of the leaf extract of B. 
pinnatum have indicated anti-
inflammatory and analgesic activity 
[26]. Thus, this informed the decision of 
the researchers to carry out this study, 
a s se s s ing  t he  morpho log i ca l  
presentation of the effects of 
Bryophyllum pinnatum on alcohol-
induced gastric injury in the adult 
wistar rat. To establish gastric mucosal 
injury; the lumen, mucosa and the 
lining epithelium were examined. 
Gastric mucosal injury was induced by 
alcohol and this appeared as an 
irregularly shaped tear, as revealed by 
photomicrographs in plates 3 and 4, 
representing the group administered 
with alcohol only. The gastric mucosal 
injury induced appeared as an 
excavation which extended through 
the muscularis mucosa into the 
submucosa and even deeper. This 
confirmed the induced gastric injury to 
be an ulcer and agrees with reports by 

[27]Abdel-Salam et al .
Both acute and chronic alcohol 

consumption can interfere with 
stomach functioning in several ways. 
Alcohol has been known to alter 
gastric acid secretion as well as induce 
acute gastric mucosal injury. It is a 
widely known fact that alcohol 
consumption can cause mucosal 
inflammation, which may lead to 

[28]mucosal damage .
The present study demonstrated that 
gastric injury can be induced on the 
stomach mucosa of Wistar rats treated 
with ethanol. This is in harmony with 
results from the work carried out by 

[29]Hollander et al , who also induced 
gastric injury,  using alcohol.   
However, it is evident from the results 
of the present investigation that the 
aqueous leaf extract of B. pinnatum 
ameliorated the  acute ulcers induced 
by alcohol in the stomach of adult 
Wistar rats. 
Ingestion of aqueous extracts of 
Bryophyllum pinnatum at different 
doses (150mg/kg bw, 300mg/kg bw 
and 600mg/kg bw) ameliorated the  
acute ulcers induced in the stomach of 
rat, although the highest dose of the 
extract (600mg/kg b.w) achieved the 
best ameliorative effect and restored 
the histoarchitecture of the gastric 
mucosa the most. This finding is in 

[30]agreement with Sharma et al  who 
carried out a similar study. 
The morphological changes revealed 
that the leaf extract gave better 
ameliorative effect than that seen with 
the s tandard anti-ulcer  agent  
(Omeprazole). This is comparable to 
an earlier study by Mozafar and 

[31]Hossein  who reported that various 
doses of a similar plant , Falcaria 
vulgaris (50, 100, 150 mg/kg) 
produced a greater protection than 
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ranitidine (50mg/kg) against the 
necrotizing effect of ethanol, when 
given intragastrically to rats. 
Al l  the  exper imenta l  g roups  
administered with B. pinnatum also 
showed a statistically significant 
(P<0.05) increase in body weight , 
while the groups administered with 
alcohol only, and that of the standard 
drug (omeprazole) showed no 
statistically significant (P>0.05) body 

[32]weight gain. According to Wong , 
alcohol has been known to prevent 
weight gain. That the rats in the groups 
administered with B. pinnatum were 
able to  gain weight, despite being 
induced by alcohol, is suggestive of the 
ameliorative and nutritional properties 
of B. pinnatum on the stomach  and 
whole body of adult wistar rats. 

CONCLUSION
Alcohol induced ulcer in the gastric 
mucosa. When Omeprazole was given 
as well as graded doses of the 
Bryophyllum pinnatum, there was 
amelioration of the ulcer, with 
amelioration by the extract being 
slightly better than that of Omeprazole 
and with 600 mg/kg achieving the best 
effect. The implication of this is that B. 
pinnatum is of better pharmacological 
effect for the amelioration of gastric 
toxicity hence recommended for 
pharmaceutical utilization as routine 
anti-ulcer drugs.
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