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ABSTRACT 

Aggression can emit to vulnerability to a frightening situation. Aggression is caused by a heterogeneous mixture of social, psychologic 
and biological factors. Aggression is prominently seen when a disturbance occurs in the fine balance of neurotransmitters such as 5-
hydroxytryptamine, gamma-aminobutyric acid, dopamine and their receptor subtypes. The present study investigated the ability of 
aqueous extract of Jatropha curcas seeds (AEJC) evade aggression. Foot shock induced aggression test was utilized as model for 
screening of anti-aggressive activity. Extract was given orally at a dose level   (100 and 250 mg/kg) once daily for three days, while 
Diazepam (2.5 mg/kg), was administered as reference standard. Control group animals were given an equal volume of vehicle (10%, 
v/v, TWEEN 80 suspension). As a result, Jatropha curcas Linn seed extract (AEJC) has a gentle anti-aggressive activity qualitatively 
comparable to that of diazepam. 
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INTRODUCTION 

ocial conflict and intra-specific aggression are key 
aspects of natural animal behaviour and have been 
shown to be a biologically relevant mean of 

examining central neurochemical functions. A number of 
ways have been developed to induce aggression in mice. 
Administration of anxiolytic agents has been found to be 
useful in the suppression of aggressive behaviour in animal 
models1. 

Aggression is a deliberate series of actions that lead to 
harm or injury to another organism and thus constituting a 
major public health concern across the globe. In clinical 
settings, aggression has been classified into two more 
specific subtypes, such as proactive and reactive 
aggression. Proactive aggression is over controlled, 
planned, predatory and driven by reward contingencies, 
whereas reactive aggression is generally characterized by 
an over aroused and impulsive response to a perceived 
threatening stimulus, with a single goal of reducing or 
eliminating the perceived threat2. Offensive aggression in 
animals possesses many of the characteristic features of 
reactive aggression in human beings including impulsive 
responses and neurochemical abnormalities3. The use of 
animal models of aggression affords the possibility of 
assessing the effects of drugs on specific types of 
aggression. 

Aggression is caused by a heterogeneous mixture of social, 
psychologic and biological factors. Involvement of ɤ-
aminobutyric acid (GABA)-ergic neurotransmission in the 
neurobiology of aggressive behaviour has often been 
reported. It has been suggested that agents acting on the 
GABAA receptor complex, could be biological modulators 
of aggression4. It has also been reported that small 
amounts of alcohol, the neuroactive steroid 3α, 5α-
tetrahydro progesterone and benzodiazepines may 
heighten aggression in humans as well as in animals, 
whereas higher doses reduce aggression5. 

Despite advances  in  western  system  of  medicine  and  
medical technology world over, its increasingly being 
realized that if we have   to   support   the   healthcare   
requirements of   our   ever-increasing  population,  we  will  
have  resort  to  economical,  yet effective  alternatives  and  
there  cannot  be  a  better  alternative than  the  herbal  
drugs  which  have  had  a  long  history  of  safe usage in 
different parts of the world, including India.  The attention 
of the world is now being drawn more and more to herbs 
and herbal medicines as the synthetic drugs seem to have 
come  up  against  a  wall  in  the  treatment  of  illness  
which  is described as life style diseases6.  

The seeds of Jatropha curcas have good potentials as a fuel 
substitution. However, the seeds in general, are toxic to 
human and animals.  Curcin is a toxic protein isolated from 
the seeds, and also contains a high concentration of 
phorbol esters7,8. The seed is used for the treatment of 
arthritis, gout and jaundice.9 The seed of this plant has also 
been used traditionally for the treatment of many ailments 
including burns, convulsions, fever and inflammation10. 
The seed oil can be applied to treat eczema and skin 
diseases and to sooth rheumatic pain11. The oil is also used 
externally   for   the   treatment   of   sciatica,   dropsy   and 
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paralysis12. The linoleic acid (36%) content Jatropha curcas 
kernel oil is the possible interest for skin care13. The oil has 
a strong purgative action and also is widely used for skin 
diseases and to sooth pain such as pain caused by 
rheumatism.  Also,  as  reported,  the  seed  oil  can  be a 
remedy  against  syphilis.  In  South  Sudan,  the  seeds as 
well  as  the  fruits  are  used  as  a  contraceptive  or  as 
abortifacient14.   

Keeping in view of wide range beneficial effects of 
Jatropha curcas Linn seeds, the present study was 
undertaken to determine the influence of the aqueous 
extract of Jatropha curcas seeds on the aggressive 
behavior in mice, using the foot-shock induced aggression 
method. 

MATERIALS AND METHODS 

Plant material 

The plant material consists of dried powdered seeds of 
Jatropha curcas belonging to the family Euphorbiaceae. 

Preparation of plant extract 

Fresh seeds of Jatropha curcas Linn. were collected, shade 
dried and coarsely powdered. The seed powder was 
extracted with solvent like water by Soxhlation method, 
then the extracted solvent was filtered and filtrate was 
concentrated using a Rota Evaporator. The concentrated 
plant extract was used for the pharmacological activities.  

Drug treatments 

Diazepam was purchased from Sigma-Aldrich, Bangalore 
and tween 80 was purchased locally. Drug treatments 
based on our earlier studies, the aqueous extract of 
Jatropha curcas was administered orally, as a tween 80 
suspension in doses of 100 and 250 mg/kg of body weight, 
once daily for 3 consecutive days. Experiments were 
conducted on day 4, 1 h after the last oral treatment. 
Diazepam (2.5 mg/kg, p.o.) was used as the standard anti-
aggressive agent. Control animals were treated with an 
equal volume of vehicle (10%, v/v, tween 80). 

Animals 

Male mice, weighing around 25-30g were employed in the 
present study. They were obtained from animal house of 
Chalapathi Institute of Pharmaceutical Sciences, Guntur 
(Reg.No. 1048/PO/Re/S.07/CPCSEA). The experimental 
protocol was priorly approved by the Institutional Animal 
Ethics Committee (IAEC) of Chalapathi Institute of 
Pharmaceutical Sciences, Guntur, Andhra Pradesh. 
Animals were randomly housed in groups of four in 
polypropylene cages at an ambient temperature of 25 ± 
1°C and 45-55% relative humidity, with a 12 h light/dark 
cycle. The animals had free access to standard pellet and 
water ad libitum.  

Experimental methods 

The most widely used rodent model often used to detect 
potential effects of a therapeutically used anxiolytic drugs 
on aggression viz.: foot shock-induced aggression was 

chosen to evaluate the effect of Jatropha Curcas on 
aggressive behaviour. 

Foot shock-induced aggression: 

Weight matched Swiss mice were divided into four groups 
(each group containing 5 pairs). 

➢ Group   I (Vehicle control) - Mice were administered 
Tween 80 (1ml/Kg) orally. 

➢ Group II (AEJC, 100 mg/Kg) - Mice were administered 
Jatropha curcas seed extract (100 mg/Kg) orally. 

➢ Group III AEJC, 250 mg/Kg)- Mice were administered 
Jatropha curcas seed extract (100 mg/kg) orally. 

➢ Group IV (Diazepam treated group) - Mice were 
administered Diazepam (2.5 mg/Kg) orally. 

The animals were treated with vehicle, AEJC (100 and 250 
mg/kg) and diazepam respectively, once daily for 3 
consecutive days. On the 4th day, 1 h after the last oral 
treatment, all pairs of mice were subjected to foot shock 
by placing them in an aggress meter (Techno) for 3 min. 
During a 3 min observation period, every 5 sec a 60-Hz 
current was delivered for 5 sec. Each pair of mice was 
dosed and tested without previous exposure. The total 
number of fights were recorded for each pair15. The 
fighting behavior consists of VOCALIZATION, LEAPING, 
REARING and FACING EACH OTHER with some attempt to 
attack by HITTING, BITING or BOXING. 

Statistical analysis 

The  results  are  expressed  as  mean  ±  standard  error  of  
means (S.E.M.).  The  data  of  neurotoxicity  results  were  
statistically analyzed  by  Two-way  analysis  of  variance  
(ANOVA)  followed by  Tukey’s  multiple  range  test using  
graph  pad  prism  version 6.0. 

RESULTS AND DISCUSSION 

Physicochemical analysis 

The coarse powder of Jatropha curcas Linn. seeds was 
subjected to phytochemical screening,  

Table 1:  Phytoconstituents present in AEJC 

S. No PHYCONSTITUENT AEJC 

1 

Steroids 

a)Salkwoski test --- 

b) Liebermann buchard’stest --- 

2 

Carbohydrates 

a) Fehling’s test ++ 

b) Molisch’s  test ++ 

c) Benedict’s test ++ 

3 

Proteins 

a) Biuret test --- 

b) Millons test --- 

c) Ninhydrin test ++ 
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4 

Alkaloids 

a) Mayer’s test --- 

b) Dragendroff’s  test --- 

c) Wagner’s test --- 

d) Hager’s test --- 

5 

Glycosides 

a) Brontragers test ++ 

b) Modified brontragers test ++ 

6 
Saponins 

a)Foam test --- 

7 
Tannins 

a) Ferric chloride test --- 

b)Lead acetate  test --- 

8 

Flavonoids 

a)Alkaline reagent test --- 

b) Zinc hydrochloride test --- 

9 

Triterpenoids 

a) Salkowski  test ++ 

b) Liebermann buchard’s  test ++ 

10 Fixed oil --- 

11 Volatile oils ++ 

12 Gums & mucilages --- 

++ indicates Presence 

--- indicates Absence 

Table 2: Effects of AEJC and diazepam on aggressive behaviour in the foot shock induced aggression test. Each value 
*5represents the mean (± SEM) for 5 pairs of roats in each group 

Treatment 
(Dose) 

Behavioural response 

Vocalization (No.) Leaping (No.) Rearing (No.) Facing each other (No.) 
No. of fighting 

bouts 

Vehicle Control 134.7±1.71 33.83 ±1.42 27.2 ±1.22 10.8 ±0.60 12.7 ±0.80 

Diazepam 

(2.5 mg/Kg) 
139.5±1.18**** 25.5 ±1.18**** 18.3 ±0.88**** 5.7±0.42**** 6.3±0.84**** 

AEJC  
(100 mg/kg) 

135.8±1.25 32.5±1.20 25.3±1.38 9.8±0.48 11.2±0.87 

AEJC  
(250 mg/kg) 

136.5±1.23 29.2±0.79*** 23.0±1.13*** 8.6±0.75 9.7 ±0.72* 

*= p <0.05, *** = p <0.001, ****= p < 0.0001 compared to vehicle 

In preliminary phytochemical studies the aqueous extract 
of Jatropha curcas (AEJC) showed presence of 
carbohydrates, proteins, alkaloids, glycosides, tannins, 
flavonoids, triterpenoids, volatile oils (Table No:1). 

The administration of AEJC (250 mg/Kg) showed a 
reduction in leaping, rearing (p <0.001) behaviour and dose 
dependent decrease in the number of fights in foot shock-
induced aggression, as compared with vehicle. Further 
AEJC (250 mg/Kg) exhibited significant (P<0.05) decrease 
in the number of fights, but 100 mg/kg did not produce any 
significant effect. The diazepam (2.5 mg/Kg) treated group 
showed a statistically significant (p<0.0001) decrease in 
behavioural response viz. vocalization, leaping, rearing, 
and the number of fights. [Table No.2]. 

Therefore, anti aggresive activity of AEJC evidenced by the 
results adds a new potential use in the wide spectrum of 
herbal drugs for the treatment of neurological disorders. 

CONCLUSION 

From the preliminary phytochemical analysis, it was 
evidenced that Jatrapha curcas seed extract contains the 
vital constituents like triterpinoids, volatile oils, proteins 
and glycosides. The experimental results we can conclude 
that aqueous extract of Jatrapha curcas seeds has a 

significant anti-aggressive activity. But in contrast to 
standard drug (diazepam), it was found to be gentle.  
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