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as illustrated by [18]. The final fractions (water-soluble extract and 
alcohol-soluble extract) were collected into two separate pre-
cleaned screw-capped bottles (250 mL and 50 mL respectively), 
dried in an oven for six hours at temperature 30±5°C and stored in 
a refrigerator. Only the water-soluble extract was used as the test 
substance under the code name of WAE. Only a few amount of 
alcohol soluble extract was produced and hence it was not tried in 
the present study. 

Collection of laboratory animals 

Mice (Mus domesticus) and rats (Rattus norvegicus) were collected 
from the Animal Breeding Centre, BCSIR Laboratories, Chittagong. 
They were kept under normal laboratory condition for three days 
while normal food was supplied them. Before performing the 
toxicity test on animal model, ethical clearance was made from the 
BMRC (Bangladesh Medical Research Council), Dhaka. 

Preparation of test substances for administration 

The test substances were prepared in accordance to Turner [19] 
for administering to the laboratory animals. Pure coconut oil was 
used as vehicle in the case of PSE whereas distilled water in the 
case of WAE. Standard guidelines were followed for the toxicity 
testing [19]. 

Experiment on mice with the PSE 

After preliminary exploratory test, 30 male mice (mean weight 
23.5±1.5 gm) were selected and equally divided into six groups, 
out of which one group was taken as the control group and treated 
with the vehicle only. The rest five groups were considered for 
acute toxicity test. Mice were treated with the PSE at the dose level 
of 50 to 1500 μg.kg-1 body weight through intra-venous injection. 
Mortality within 24 hours along with some behavioural observations 
was made following the method of Irwin [20].  

Experiment on rats with the PSE 

After preliminary exploratory test, acute toxicity test on 25 rats 
(mean weight 170 ± 5 gm) was performed following the same 
procedure as stated earlier. The five testing groups were treated 
orally with the PSE while the control group consisting 5 rats was 
treated with the vehicle only. All groups were treated orally with the 
PSE at the doses ranging from 175 to 275 mg.kg-1 body weight 
with the help of a stomach tube. Mortality rates, behavioural 
observations were ascertained following the same method as 
illustrated earlier.  

Experiment on rats with the WAE 

The test was carried out following the same procedure as stated 
before wherein the five testing groups of rats (mean weight 170 ± 5 
gm) were treated orally with the WAE at the doses of 100, 250, 
500, 1000 and 2000 mg.kg-1 body weight with the help of a 
stomach tube. The control group consisting 5 rats was treated with 
the vehicle only. Mortality rates and behavioural observations were 
made for 24 hours following the same method as described earlier. 

Statistical analysis 

Mortality data were subject to probit analysis for determining the 
24-hr LD50 value [21]. The χ2 test was performed to test the 
homogeneity of the experimental data. 

Results and Discussion 
Biological behavior, a sensitive indicator of neuronal function, is the 
integrated sum of activities mediated by the nervous system. 
Toxicants can alter behavior in varied ways [22]. Irwin protocol is 
widely used for systematic evaluation of toxic responses in 
laboratory animals. In line with this protocol in the present 
investigation, all the test substances exhibited toxic responses on 
the experimental animals. The PSE at 100 μg.kg-1 body weight 
dose level produced toxic signs in mice (Table 1).  
 

Table 1: Gross observation on the experimental mice treated 
intravenously with the PSE. 

Gross 
observation 

Normal 
score 

Time (hour) 
1 3 6 Overnight 24

Alertness 4 2 2 3 -- 4
Stereotypy 0 3 3 4 -- 3
Passivity 0 2 2 2 -- 3
Restlessness 0 3 4 4 -- 3
Irritability 0 4 5 5 -- 4
Startle response 0 2 2 1 -- 0
Urination 0 3 2 2 -- 1
Salivation 0 5 6 6 -- 4
Writhing 0 3 2 2 -- 0
Respiratory rate 4 8 7 7 -- 6
Lacrimation 0 6 6 5 -- 4
Soft fecal pellets 0 2 2 1 -- 0
(-- not observed) 

 
From the probit mortality analysis, the 24-hr LD50 value of the PSE 
for mice was found 816.58 μg.kg-1 body weight (Figure 1) with the 
fiducial limit value of 816.58±1.55 at 0.1% level of confidence. The 
χ2 value was found significant at 0.1% level, which is indicative of 
homogeneous relationship between the PSE doses and mortality 
rates of the treated mice. 
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[30], and those in addition to lacrimation, increased   urination, and 
diarrhoea are features of parasympathetic stimulation . It is 
therefore, suggested from the gross observations (Table 1, 2 & 3) 
that the test substances might have the properties of CNS 
depressant, myorelaxation, muscarinic activity and respiratory 
analeptics at different levels of efficacy as well as caused visceral 
changes in the treated animals. Nevertheless, the PSE is more 
toxic to mice and rats than the WAE. It was reported that deaths 
from toxic exposure occur due to respiratory failure resulting from 
inhibition of respiratory centers in the brain stem [31, 32]. The 
cause of mice and rats death in the present study might be due to 
the presence of the active chemical principle, saponin [3, 16, 17] 
and/or sapintoxins [8, 10] present in the fruits. 

Table 4: Toxicity of organochlorine pesticides on rats treated orally 
(Gaines, 1969). 

Organochlorines 24-hr LD50 (mg.kg-1) 
p/,p/-DDT 113 
DDE 880 
DDA 740 
Methoxychlor 5000-7000 
Aldrin 39 
Dieldrin 46 
Endrin 18 
Heptachlor 100 
Chlordane 335 
Lindane 88 
Mirex 740 

 
Organochlorine compounds were reported to be toxic to the 
experimental animals at various doses (Table 4). Although the 
experimental condition is not similar to the present study, a 
comparative study can be made with the findings of Gaines [33]. It 
becomes evident that the PSE is more toxic to mice and rats than 
some organochlorine compounds. Therefore, the fruits of S. 
indicum (Willd.) may be a useful source of bio-pesticide for 
reducing the use of long persisting, non-biodegradable 
organochlorne pesticides, which are harmful for all the components 
of our environment. Further study in this instance is necessary to 
evaluate its potential aspects at the field level. 

Conclusions 
In the present study, acute toxicity and behavioural responses in 
mice and rats were observed with the crude extracts of Sapium 
indicum (Willd.). The crude extract of petroleum ether (40°-60°C) 
was found to exhibit toxic effects in mice and rats with the 24-hr 
LD50 value of 816.58 μg.kg-1 and 208.93 mg.kg-1 body weight 
respectively. It is assumed that the fruit can be an effective source 
of biopesticide. However, further investigation is needed to explore 
in this respect. 
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