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ABSTRACT 
 

Aim: This study was designed to investigate the effect on of Ocimum gratissimum leaves extract 
on the histology of the gastrointestinal tract in rats. 
Study Design: Adult rats of both sexes were used for the work. The study was carried out at the 
Departments of Physiology and Histology, College of Veterinary Medicine, Michael Okpara 
University of Agriculture, Umudike, Nigeria between September 2014 and January, 2015. 
Methodology: Fifty adult albino rats and 35 Mice were used for the study. The mice were used for 
acute toxicity study while the rats were divided into five groups of 10 rats each and were used for 
the histological study. Groups 2-5 were assigned different dose levels of OGLE in the order 100, 
200, 400 and 800 mg/kg respectively while group 1 was given only feed and water. Treatment was 
given by the oral route and lasted for 28 days. 
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Results: Phytochemical compounds identified in the extract include protein and carbohydrate 
which occurred in high amounts, tannins, flavonoids and glycosides in moderate quantities, 
saponins, steroids and phenolic compounds in low amounts while tannins and alkaloids were 
absent. An LD50 and ED50 values of 2075 mg/kg and 850 mg/kg body weight respectively were 
obtained for the extract with a Therapeutic Index value of 2.44. Chronic oral administration of the 
extract also caused various degrees of histological changes in the gastrointestinal tract in all 
treated animals with significant erosions of the mucosa and submucosa. The gastrointesinal 
necrosis produced by Ocimum gratissimum leaf extract after long term treatment was dose 
dependent with 100 mg/kg inducing only mild necrosis of the villi, 200 mg/kg, a higher necrosis of 
the villi, while 400 mg/kg and 800 mg/kg induced severe necrosis of both the villi and the intestinal 
mucosa. 
Conclusion: Results obtained from this study therefore suggest that Ocimum gratissimum leaf 
extract is rich in bioactive compounds and may be well tolerated at low to moderate doses during 
short term treatment but may cause gastrointestinal erosions when used continuously over a long 
period. 
 

 
Keywords: Erosions; necrosis; gastrointestinal mucosa; Ocimum gratissimum; rats. 
 

1. INTRODUCTION 
 
Ocimum gratissimum also known as African Basil 
is a plant belonging to the order Lamiales, and 
family Lamiaceae, Genus: In Nigeria it is 
commonly called, Ncho-anwu or Ahuji (Igbo), 
Efinrin (Yoruba), Aramogbo (Edo) and Daidoya 
(Hausa) [1]. Ocimum gratissimum is an aromatic, 
perennial herb, 1-3 m tall; stem erect, round-
quadrangular, much branched, glabrous or 
pubescent, woody at the base, often with 
epidermis peeling in strips [2]. The plant is 
indigenous to tropical areas, including India and 
West Africa.  In Nigeria, It is found in the 
Savannah and coastal areas [3]. Its characteristic 
pleasant aroma is attributed to its volatile oil 
content [4]. The plant is well known in Nigeria 
folk medicine and has been used to manage 
various disease conditions, including 
rheumatism, paralysis, epilepsy, diarrhea, 
influenza and gonorrhea [5,6]. Leaves of the 
plant are used as a spice and condiment in the 
southern part of Nigeria to facilitate removal of 
blood clots from the female reproductive system 
after delivery [7]. Antidiarrheal effects [8], gastro-
protective properties [9], anti-bacterial activity 
[10], anti-fungal properties [11], anti-mutagenic 
activity [12], have all been reported to be among 
the health benefits of Ocimum gratissimum. 
Treatment of skin diseases, pneumonia, tooth 
and gum disorder, fever, and as mosquito 
repellants have also been reported [13]. 
 
The fact that the majority of African biomes are 
host to numerous plants of medicinal values 
makes herbal medicine a practice of choice for a 
larger population of the inhabitants. It has indeed 
been reported that over 80% of the world’s 

population, particularly in the developing 
countries is relying on herbal remedies for the 
treatment of various endemic health problems 
[14]. This of course may be for reasons of cost, 
availability, accessibility, culture and 
effectiveness. Research scientists have of late 
formed an alliance with traditional herbal 
practitioners as a means of getting first hand 
information on the medicinal uses of these plants 
for the purpose of verifying such claims 
scientifically. In most cases the validity of such 
claims usually leads to the development of new 
and pure substances for the treatments of 
diseases [15]. Thus the interest in herbal 
medicine is in no way surprising. Of much 
concern however is the manner in which these 
herbal preparations are taken without proper 
information on their possible deleterious effects. 
It is established that most plants are rich in 
numerous phytochemicals [16], some of which 
may produce systemic toxicity when introduced 
into the body at concentrations beyond tolerable 
limits.  Several  plants are currently being studied 
 

 
 

Fig. 1. Ocimumgratissimum plants source 
(www.onlyfoods.net/ocimum-

gratissimum.html) 
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for toxicity effects and Ocimum gratissimum is 
one of them. This study is therefore aimed at 
assessing the effect of chronic administration of 
Ocimum gratissimum leaf extract on the 
gastrointestinal tract. The findings from the study 
could provide the needed information on safe 
use of the extract and could also serve as a 
reference for further studies. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection of Plant Material  
 
Fresh leaves of Ocimum gratissimum were 
collected from a local settlement in Umuahia 
South Local Government Area of Abia State, 
Nigeria. The leaves were authenticated as 
Ocimum gratissimum leaves by a Botanist in the 
Department of Plant Science and Biotechnology, 
College of Natural Sciences, Micheal Okpara 
University of Agriculture, Umudike Abia State. A 
voucher number 15/MOUAU/CVM/026 was given 
and a sample was deposited at the Departmental 
herbarium.  
 
2.2 Preparation Leaf Extract 
 
The collected fresh leaves of Ocimum 
gratissimum were dried under shade for ten 
days, after which they were milled to fine powder 
using a manual blender (Corona, 4D071003, 
Landers Co.). Fifty (50) grams of the powdered 
sample was introduced into the extraction 
chamber of the soxhlet extractor and extraction 
was done using ethanol as solvent. Temperature 
was maintained at 70°C throughout the 
extraction period of 48 hours. At the end of the 
period, the extract was dried in a laboratory oven 
at 40°C to obtain dried dark green oily extract 
which weighed 11.25 g and represented a yield 
of 22.50%. The extract was preserved at 4°C in a 
refrigerator until needed. 
 

2.3 Animals 
 
A total of 35 adult albino mice (30 to 40 g) and 50 
rats (150 to 200 g) were used for this study. The 
mice were used for acute toxicity study while the 
rats were used for the histological study. The 
animals were obtained from the Animal 
Production Unit of the College of Veterinary 
Sciences, Michael Okpara University of 
Agriculture Umudike and were housed in 
aluminum cages and allowed to acclimatize for 
one week for proper adaptation to the new 
environment and living conditions. They were fed 
at liberty with standard feed and clean water but 

starved for 12 hours prior to the commencement 
of the experiment. All animal experiments were 
conducted in compliance with NIH guidelines for 
care and use of laboratory animal (Pub.No 58-
23, Revised 1985) as reported by [17]. This work 
was carried out at the Physiology Laboratory of 
the Department of Veterinary Physiology, 
Michael Okpara University of Agriculture, 
Umudike, Abia State, Nigeria. 

 
2.4 Phytochemical Composition of 

Ocimum gratissimum Leaves Extract 
 
Phytochemical sceening of the extract was 
carried out using the methods of Trease and 
Evans [18], Harborne [19] and Sofowora [8] as 
reported by Deka and Kalita [20]. 

 
* Test for Proteins: Few drops of nitric acid 
were added by the sides of a test tube very 
gently to 1 ml of the extract. Formation of 
yellow colouration indicated the presence of 
protein. 
 
* Test for Carbohydrate: 1 ml each of 
Fehling A and Fehling B were added to a 
diluted portion of the extract and heated for 
30 minutes and observed for the formation of 
brick red colouration which would indicate 
the presence of carbohydrate. 
 
* Test for Resins: 5 ml of distilled water was 
added to a little amount of the extract in a 
test tube and observed for turbidity which 
would indicate the presence of resins. 
 
* Test for Tannins: 5 ml of 45% ethanol was 
added to 2 g of extract and boiled for 5 
minutes. The mixture was then cooled and 
filtered. 3 drops of lead sub acetate solution 
was added to 1 ml of the filtrate. A gelatinous 
precipitate observed indicated the presence 
of tannins. Another 1 ml of the filtrate was 
added to 0.5 ml of bromine water. A pale 
brown precipitate confirmed the presence of 
tannins. 
 
*Test for Saponins: 0.5 g of the extract     
was added to 5 ml of distilled water in a test 
tube. The solution was shaken vigorously 
and observed for a persistent froth. The 
frothing was mixed with 3 drops of olive           
oil and shaken vigorously. The formation of 
an emulsion indicated the presence of 
saponin. 
* Test for Flavonoids: 0.5 g of the extract 
was introduced into 10 ml of ethyl acetate 
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and heated in boiling water for 1 minute and 
then filtered. 4 ml of the filtrate was shaken 
with 1 ml of 1% aluminum chloride solution 
and allowed to stand. The formation of a 
yellow colour after addition of 1 ml dilute 
ammonia solution indicated the presence of 
flavonoids. 
 
* Test for Alkaloids: 5 g of dry powdered 
Ocimum gratissimum leaves was extracted 
with 10 ml of Ammonical chloroform and 5 ml 
of chloroform. The mixture was filtered and 
the filtrate was shaken with 10 drops of 0.5M 
H2SO4. The observation of creamish white 
precipitate would indicate the presence of 
alkaloids. 
 
* Test for Steroids: 2 ml of acetic anhydride 
was added to 0.5 g of the extract and 2 ml of 
sulphuric acid was added by the sides of the 
test tube. A violet or blue-green colouration 
indicated the presence of steroids. 
 
* Test for Phenolic compounds: a little 
quantity of the extract was mixed with 
distilled water in a test tube and was 
warmed. 2 ml of Ferric chloride solution was 
then added. The formation of a green or blue 
colour indicated the presence of phenolic 
compounds. 
 
* Test for Glycosides: About 0.5 ml of the 
extract was added to 1 ml of glacial acetic 
acid containing traces of Ferric chloride in a 
test tube. To this solution 1 ml of 
concentrated Sulphuric acid was added and 
observed for the formation of reddish brown 
colouration at the junction of the two layers 
with the upper layer turning bluish green. 
This indicated the presence of glycosides. 

 
2.5 Acute Toxicity Studies (LD50 

Determination) 
 
For acute toxicity study, 35 mice of both sexes 
weighing 30-40 g were divided into 7 groups of 5 
mice each. Each group was assigned a particular 
oral dose level of Ocimum gratissimum leaves 
extract such that groups 1, 2, 3, 4, 5, 6 and 7 
were administered 500, 750, 1000, 1500, 2000, 
2500, and 3000 mg/kg body weight respectively. 
After the administrations the mice were returned 
to their cages and allowed free access to feed 
and water and were observed for toxicity signs 
and number of deaths within a period of 24 
hours. The LD50 value for the extract was 

determined using the arithmetic method of 
Kerbar as reported by Enegide et al. [21]. 
 

2.6 Histological Changes Following 
Chronic Oral Administration of 
Ocimum gratissimum Leaf Extract on 
the Intestine 

 
Fifty (50) rats of both sexes weighing 150-200 g 
were divided into 5 groups of 10 rats each and 
were assigned Ocimum gratissimum treatments 
as stated below: 
 
Group 1: Treated with 5 ml/kg body weight of 

normal saline and served as the 
control group. 

Group 2: Treated with 100 mg/kg body weight of 
Ocimum gratissimum leaf extract. 

Group3: Treated with 200 mg/kg body weight of 
Ocimum gratissimum leaf extract. 

Group 4: Treated with 400 mg/kg body weight 
Ocimum gratissimum leaf extract. 

Group 5: Treated with 800 mg/kg body weight 
Ocimum gratissimum leaf extract. 

 

Treatments were given via the oral route by 
gavage and lasted for 28 days. At the end of the 
treatment period, animals in all groups were 
sacrificed after chloroform anesthesia and the 
small intestines were harvested into specimen 
bottles containing 10% formal saline and 
preserved for histological studies. The tissues 
were prepared for histological examination 
following the methods of John and Alan [22] and 
Clayden [23]. In these techniques, slices of the 
intestinal tissue were fixed in 10% formal saline 
for 48 hours after which they were processed by 
placing them in ascending grades of alcohol in 
the order, 50% alcohol for 1 hour, 70% alcohol 
for 1 hour, first 95% alcohol for 1 hour and 
second 95% alcohol for 1 hour 15 minutes, first 
absolute alcohol for 1.5 hours and second 
absolute alcohol for 2 hours to properly 
dehydrate the tissues. The dehydrated tissues 
were then transferred to a mixture of equal 
volumes of alcohol and xylene where they were 
left overnight and later cleared with two changes 
of xylene for 1 hour each. They were then 
infiltrated twice for 1 hour each with molten 
paraffin wax in the oven at 60°C and then 
embedded in paraffin wax, trimmed and mounted 
on a wooden chuck for sectioning at 5µm 
thickness in a microtome. The sections were 
floated in floating-out bath from where they were 
picked with clean albuminized slides and were 
placed in a staining dish. Excess wax was 
removed by two changes of xylene and hydrated 
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by descending grades of alcohol in the order- 
absolute alcohol, 95% alcohol and 70% alcohol 
for 2 minutes each. The slides were then stained 
by infiltrated Ehrlich haematoxylin for 15 minutes, 
and then washed in water for 5 minutes, 
differentiated in 10% acid alcohol and blued in 
running tap for 10 minutes. They were then 
counter stained with filtered eosin for 2 minutes. 
Excess eosin was removed in ascending grades 
of alcohol in the order- 75% alcohol, 95% alcohol 
and absolute alcohol for 2 minutes each. They 
were then cleared in two changes of xylene and 
each was cover slipped with depex mountant 
(Clayden, 1967; John and Alan, 1977). The 
slides were viewed under a light microscope and 
selected images were captured using a moticam 
2.0 digital camera attached to a computer. 
 

2.7 Statistical Analysis 
 

Results were expressed as Means+ standard 
error of mean (SEM) and analyzed using one 
way Analysis of variance via computer software 
IBM SPSS statistics for windows version 20.0, 
New York. P-values less than 0.05 at 95% level 
of significance were considered significant. 
 
3. RESULTS 
 

3.1 Phytochemical Composition of 
Ocimum gratissimum Leaves Extract 

 
Results of phytochemical analysis revealed the 
presence of protein and carbohydrate which in 
high amounts, tannins, flavonoids and glycosides 
in moderate quantities, saponins, steroids and 
phenolic compounds in low amounts while 
tannins and alkaloids were absent (Table 1). 
 

3.2 Acute Toxicity (LD50) Study and 
Effective Dose (ED50) Values 

 

Toxicity signs and deaths were observed in some 
groups during the acute toxicity study period. No 
death was recorded in groups 1 and 2 treated 

with 500 and 750 mg/kg, but groups 3 to 7 
treated with 1000, 1500, 2000, 2500 and 3000 
mg/kg body weights recorded 1, 1, 2, 3 and 5 
deaths respectively in addition to obvious signs 
of toxicity (Table 1). 
 
LD50 value by Karber’s arithmetic method was 
thus obtained: 
 
LD50 = LD100 -  ∑(DD x DM)/N 
3000 – 4625/5 
3000 – 925 = 2075mg/kg 
 

Table 1. Phytochemical composition of 
Ocimum gratissimum leaves extract 

 
Phytochemical substance Inference 
Protein +++ 
Carbohydrate +++ 
Resins _ _ _ 
Tannins ++ 
Saponins + 
Flavonoids ++ 
Alkaloids _ _ _ 

Steroids + 
Phenolic compounds + 
Glycosides ++ 

+++ indicates high,        ++ indicates moderate, 
+ indicates low,         - - - indicates absent 

 
3.3 Effect of Ocimum gratissimum Leaf 

Extract on Gastrointestinal Tissue 
Histology 

 
The results of the intestinal histopathology 
showed that all rats treated with Ocimum 
gratissimum leaf extract for the 28 days period 
had a dose dependent intestinal mucosal lesions 
and erosions when compared to the control 
animals. However, the villi, intestinal glands, sub-
mucosa and muscle layers were essentially 
intact in the control animals (Plate 1), the villi and 
a portion of the intestinal glands were eroded in 
all treatment groups (Plates 2-5).  

 
Table 2. LD50 Mortality effects of ethanol leaf extract of Ocimum gratissimum 

 

Group Dose  No of 
deaths 

Percentage 
mortality 

Dose  
difference (Dd) 

Mean 
death (Md) 

Dd x Md 

1 500 0 0 250 0 0 
2 750 0 0 250 0.5 125 
3 1000 1 20 500 1.0 500 
4 1500 1 20 500 1.5 750 
5 2000 2 40 500 2.5 1250 
6 2500 3 60 500 4.0 2000 
7 3000 5 100    
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                         Plate 1                                                Plate 2                                  Plate 3 

 

                                                
                
                             Plate 4                                                                                  Plate 5 

 
Plate 1. Photomicrograph of a histological section of the gastrointestinal tract of a normal rat 

Haematoxylin and Eosin x 10 
Plate 2. Photomicrograph of a histological section of the gastrointestinal tract of rat treated 

with 100 mg/kg Ocimum gratissimum leaf extract, Haematoxylin and Eosin x 10 showing mild 
necrosis of the villi 

Plate 3. Photomicrograph of a histological section of the gastrointestinal tract of rat treated 
with 200 mg/kg Ocimum gratissimum leaf extract, Haematoxylin and Eosin x 10 showing 

severe necrosis of the villi 
Plate 4. Photomicrograph of a histological section of the gastrointestinal tract of rat treated 

with 400 mg/kg Ocimum gratissimum leaf extract, Haematoxylin and Eosin x 10 showing 
necrosis of the villi and intestinal gland 

Plate 5. Photomicrograph of a histological section of the gastrointestinal tract of rat treated 
with 800 mg/kg Ocimum gratissimum leaf extract. Haematoxylin and Eosin x 10 showing 

necrosis of the villi and intestinal gland 
 

4. DISCUSSION 
 

The high percentage yield obtained after the 
soxhext extraction of Ocimum gratissinum leaves 
suggests that the plant is heavily enriched with 
bioactive substances which can be harnessed 
into useful forms to help surmount the numerous 
health challenges of man and other animals. The 
presence of these bioactive substances may be 
why Ocimum gratissimum leaves have been 
used over the years for the management of 
diseases [24] and may bethe cause of observed 
responses in this current work.Similar result was 
obtained after subjecting the leaves of Ocimum 
gratissimum to sohxlet extraction using ethanol 
as solvent as reported [7]. 

The LD50 result indicates that Ocimum 
gratissimum leaf extract have low toxicity and 
could be well tolerated at low to moderate doses 
which accounts for its use in most part of the 
world for the management of diseases.This result 
agree with [25], who reported that animals 
administered Ocimum gratissimum showed no 
overt sign of distress or toxicity even at a dose of 
800 mg/kg body weight. However the toxicity 
signs revealed by the gastrointestinal histology 
may be due to long time exposure of the 
intestinal mucosa to the extract. The rats that 
died during the acute toxicity (LD50) tests may 
have received toxic doses of Ocimum 
gratissimum leaf extract. Results of 
phytochemical analysis had revealed the 
presence of protein, carbohydrate, tannins, 
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flavonoids, glycosides, saponins, steroids and 
phenolic compounds in various amounts, some 
of which have been implicated in various forms of 
systemic toxicity due to their presence in various 
herbal preparations [26]. Cytotoxicity have also 
been reported in association with the use of 
some these phytochemical agents [27]. The 
American Chemical Society also had stated that 
liver, kidney and intestinal toxicities are 
associated with consumption of high doses of 
plant phytochemicals- particularly phenolic 
compounds [28]. The acute toxicity result 
however indicates that Ocimum gratissimum leaf 
extract is only toxic at high doses. An LD50 value 
of 2075 mg/kg, ED50 value of 850mg/kg and 
therapeutic index of 2.44 suggest a significant 
margin of safety since more than twice of the 
effective dose is required to produce mortality. 
OECD guidelines on acute oral toxicity test [29], 
had reported that non observation of mortality 
within an animal population treated with a dose 
range at which mortality is expected indicates 
tolerance or lack of acute toxicity. This is 
because mortality is the expected end point of 
acute oral toxicity test [29]. Ocimum gratissimum 
was therefore well tolerated at low doses but 
could be toxic at higher doses and long term 
treatment, evenat moderate doses.The toxicity 
produced by Ocimum gratissimum was dose 
dependent, having some low doses that would 
kill no animal, some high doses that will be 
uniformly lethal and an intermediate dose range 
in which a varying fraction of the population will 
be killed which may be due to the presence of 
saponins, cyanogenetic glycosides and tannins 
[9], which were found to be part of its 
phytochemistry. These compounds have been 
reported to have high possibility of causing 
toxicity at high doses [14]. It has however been 
reported that an extrapolation of acute toxicity 
doses from experimental animals to man is 
hardly possible [30], as it may be difficult for any 
human to consume such concentration at any 
given time. For instance, the acute toxicity value 
is 2075 mg/kg, but when extrapolated to a man 
of body weight 60kg it becomes 124500 mg 
(124.5 g) worth of extract which no man can ever 
consume at a time. This may explain the reason 
for the safety associated to the use of Ocimum 
gratissimum over the years [31]. 
 
The gastrointestinal toxicity associated with long 
term use of Ocimum gratissimum may be the 
reason for the intestinal mucosal erosions, 
inflammatory reactions and necrosis which were 
seen as obvious signs of intestinal toxicity arising 
from long term exposure to the extract as 

observed in all rats treated with the extract 
(Plates 2 to 5). Orafidiya et al. [11] had reported 
changes in intestine weights of rats treated with 
Ocimum gratissimum leaf extract during an acute 
and subchronic toxicity studies. Consumption of 
phenolic compounds in high doses has also been 
reported to be a major cause of intestinal toxicity 
[25]. Histopathological effects resulting from the 
activity of Ocimum gratissimum leaf extract on 
bowel movement, intestinal discharge and the 
mucosa have also been reported [1] and agree 
with the findings of this study. 
 

5. CONCLUSION 
 
The ethanol leaf extract of Ocimum gratissimum 
was found to be tolerated in treated animals at 
low and moderate doses but with evidence of 
toxicity at high doses and long term treatment 
even at moderate doses, hence the need for 
carefully controlled usage of the extract in the 
management of diseases. 
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