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ABSTRACT 

The present study is to investigate the effect of aqueous extract of Fagonia cretica (L.) (AEFC) on biogenic amines 

concentrations in rat brain after induction of seizures by MES. Our aim of study was relationship between seizure activities and 

altered the monoamines such as noradrenaline (NA), dopamine (DA), and serotonin (5-HT) in forebrain of rats in MES seizure 

model. In MES model, AEFC (250 & 500 mg/kg) showed significantly restored the decreased levels of brain monoamines such 

as NA, DA, & 5-HT. Hence, this study confirmed that aqueous extract of Fagonia cretica (L.) increased the monoamines on rat 

brain, which may be decreased the susceptibility to MES induced seizure in rats. 
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INTRODUCTION

Medicinal plants used for the therapy of epilepsy 

in traditional medicine have been shown to possess 

promising anticonvulsant activities in animal models of 

anticonvulsant screening can be an invaluable source for 

search of new antiepileptic compounds. Therefore, the 

present study was performed to examine the effect of 

Fagonia cretica (L.) on biogenic amines concentrations in 

rat brain after induction of seizure by MES model. 

Fagonia cretica L., a member of the family 

Zygophyllaceae, is a small spiny undershrub. It is reputed 

to be a medicinal plant in scientific and folkloric literature, 

and its medicinal values are well documented. Fagonia 

cretica is astringent, febrifuge and prophylactic against 

small-pox. The plant is bitter and used for the treatment of 

fever, thirst, vomiting, dysentery, asthma, urinary 

discharges, liver trouble, typhoid, toothache, stomach 

troubles, convulsion and skin diseases [1-5]. Boiled residue 

of the plant in water is used to induce abortion. It is 

externally applied as a paste on tumors and other swellings 

of the neck. An aqueous decoction of the considering the  
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medicinal activity of Fagonia cretica based on traditional 

information. Hence in this study Fagonia cretica L. whole 

plant was evaluated for its effects on epilepsy.  

 

MATERIALS AND METHODS 

Plant collection 

The whole plant of Fagonia cretica L. has been 

collected from Sri Venketeswara University near Tirupati, 

Andhra Pradesh during the month of August 2012 and 

dried under shade. The plant was authentified by Mr. K. 

Madhava chetty, Assistant Professor, Department of 

Botany of S. V. University, Tirupati. The voucher 

specimen of the plant was deposited at the college for 

further reference. 

 

Preparation of plant extract 

The whole plant of Fagonia cretica L. are 

properly washed in tap water and then rinsed in distilled 

water. The rinsed plants are dried in an oven at 35
o
C for 4 

days. The dried plant of Fagonia cretica L. was crushed to 

obtain powder. These powdered samples are then stored in 

airtight polythene bags protected from sunlight until use. 

The aqueous extract of each sample was prepared by 

soaking 10g of powdered sample in 200ml distilled water 

for 12h. The extracts are then filtered using Whatmann
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filter paper. Percentage yield of aqueous extract of whole 

plant of Fagonia cretica L. was found to be 12% w/w. The 

aqueous extract was administered to the animals by 

suspending each time in 1%w/v carbaoxy methyl cellulose 

(CMC).  

 

Animals used 

Adult albino rats (Wister strain) of either sex with 

weighing 150 - 180gm were used. The animals were 

maintained on the suitable nutritional and environmental 

condition throughout the experiment. The animals were 

housed in polypropylene cages with paddy house bedding 

under standard laboratory condition for an acclimatization 

periods of 7 days prior to performing the experiment. The 

animals had access to laboratory chow and water ad 

libitum. The experimental protocols were approved by 

institutional Animal Ethical Committee & a written 

permission from Institutional ethical committee has been 

taken to carry out and complete this study. 

 

Acute Toxicity Study 

The acute toxicity of aqueous extract of whole 

plant of Fagonia cretica L. was determined as per the 

OECD guideline no. 423 (Acute Toxic Class Method). It 

was observed that the test extract was not lethal to the rats 

even at the 2000 mg/kg doses. Hence, 1/8
th

 (250mg/kg) 

and 1/4
th

 (500mg/kg) of this dose were selected for further 

study [6]. 

 

 

Experimental design 

 Albino wistar rats were divided into four groups of 

six animals each. Group I received vehicle control (1% w/v 

SCMC, 1ml/100 g) whereas Group-II received negative 

control (1% w/v SCMC, 1ml/100 g) Group-III received 

standard drug (Phenytoin, 25mg/kg) i.p, Group-III and IV, 

received aqueous extract of the whole plants of Fagonia 

cretica (L.) (250 and 500 mg/kg b.w) p.o respectively for 

14 days. On the 14
th

 day, Seizures are induced to all the 

groups except Group I by using an Electro convulsiometer. 

 

A fluorimetric micromethod for the simultaneous 

determination of serotonin, noradrenaline and 

dopamine  

On the 14
th

 day after observed the convulsion all 

groups rats were sacrificed, whole brain was dissected out 

and separated the forebrain. Weighed quantity of tissue and 

was homogenized in 0.1 mL hydrochloric acid - butanol, 

(0.85 ml of 37% hydrochloric acid in one liter n- butanol 

for spectroscopy) for 1 min in a cool environment. The 

sample was then centrifuged for 10 min at 2,000 rpm. 0.08 

mL of supernatant phase was removed and added to an 

Eppendorf reagent tube containing 0.2 mL of heptane (for 

spectroscopy) and 0.025 mL 0.1 M hydrochloric acid. 

After 10 min of vigorous shaking, the tube was centrifuged 

under same conditions to separate two phases. Upper 

organic phase was discarded and the aqueous phase (0.02 

mL) was used for estimation of Serotonin, Nor Adrenaline 

and Dopamine assay [7]. 

 

Nor-Adrenaline and Dopamine Assay  
The assay represents a miniaturization of the 

trihydroxide method. To 0.02ml of HCl phase, 0.05ml 

0.4M and 0.01ml EDTA/Sodium acetate buffer (pH 6.9) 

were added, followed by 0.01ml iodine solution (0.1M in 

aqueous) for oxidation. The reaction was stored after two 

minutes by addition of 0.01ml Na2SO3 in 5m NaOH. 

Acetic acid was added 1.5 minutes later. The solution was 

then heated to 100 for 6 minutes. When the sample again 

reached room temperature, excitation and emission spectra 

were read in the microcuvette as with 5-HT: in some cases, 

the readings were limited to the excitation maxima. 395-

485nm for NA and 330-375nm for DA uncorrected 

instrument values [7].
 
  

 

Serotonin Assay  
As mentioned earlier some modifications in 

reagent concentration became necessary together with 

changes in the proportions of the solvent, in order to obtain 

in a good fluorescence yield with reduced volume for 5-HT 

determination, the O-pthaldialdehyde (OPT) method was 

employed. From the OPT reagent 0.025ml were added to 

0.02ml of the HCl extract. The fluorophore was developed 

by heating t 100C for 10 min. After the samples reached 

equilibrium with the ambient temperature, excitation / 

estimation spectra or intensity reading at 360-470 nm were 

taken in the micro cuvette [7].
 
 

 

Statistical Analysis 

The data were expressed as mean ± standard error 

mean (S.E.M).The Significance of differences among the 

group was assessed using one way and multiple way 

analysis of variance (ANOVA). The test followed by 

Dunnett’s test p values less than 0.05 were considered as 

significance. 

 

RESULTS 

Effect of AEFC on monoamines levels in seizure 

induced rats by MES  

Noradrenaline 
In MES model, Noradrenaline levels significantly 

(p<0.01) decreased in forebrain of epileptic control 

animals. AEFC at the doses of 250&500mg/kg, standard 

drugs phenytoin and diazepam treated animals showed a 

significantly (p<0.05 & p<0.01) increased in Noradrenaline 

levels in forebrain of rats (Table 1 and 2). 

 

Dopamine 

In MES model, Dopamine levels significantly 

(p<0.01) decreased in forebrain of epileptic control 

animals. AEFC at the doses of 250&500mg/kg, standard 

drugs phenytoin and diazepam treated animals showed a 
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significantly (p<0.05 & p<0.01) increased in Dopamine 

levels in forebrain of rats (Table 1). 

 

Serotonin  
In   MES model,   Serotonin  levels  significantly  

(p<0.01) decreased in forebrain of epileptic control animals 

were observed. AEFC at the doses of 250&500mg/kg, 

standard drugs phenytoin and diazepam treated animals 

showed a significantly (p<0.05 & p<0.01) increased in 

Serotonin levels in forebrain of rats (Table 1). 

 

Table 1. Effect of AEFC on neurotransmitters levels in rat brain after MES induced epilepsy  

Group Design of Treatment Noradrenaline Dopamine Serotonin 

I Vehicle Control(SCMC 1ml/100gm) 722.52±3.19 633.22±4.14 195.64±3.22 

II MES (SCMC 1ml/100gm) 405.24±3.64
a **

 465.58±4.22
 a **

 76.22±2.17
 a **

 

III Phenytoin 25mg/kg,i.p 691.49±3.47
 b
 
**

 615.19±3.64 
b **

 152.19±3.48 
b **

 

IV AEFC 250 mg/kg,p.o 584.22±3.67
b**

 524.16±3.46
b**

 92.29±2.33
b**

 

V AEFC 500 mg/kg,p.o 657.33±4.57
b*

 592.33±3.36
b*

 129.47±3.46
b*

 

Values are expressed as mean ± SEM of six observations. Comparison between: a- Group I Vs Group II, b- Group III Vs Group 

IV and Group V. Statistical significant test for comparison was done by ANOVA, followed by Dunnett’s test *p<0.05;** 

p<0.01; 

Units = ng/mg of wet tissue.  

 

Figure 1. Effect of AEFC on neurotransmitters levels in rat brain after MES induced epilepsy 
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DISCUSSION AND CONCLUSION 

In present study, the established antiepileptic 

drugs such as phenytoin restored the monoamine levels on 

brain [8]. Similarly AEFC significantly (p<0.05 & p<0.01) 

increased monoamines levels in forebrain of rats [9]. MES 

is probably the best validated method for assessment of 

anti-epileptic drugs in generalized tonic-clonic seizures 

[10]. Spontaneous and experimentally induced deficiencies 

in noradrenaline (NA), dopamine (DA) and/or serotonin 

(5-hydroxy- tryptamine or 5-HT). It has been implicated in 

the onset and perpetuation of many seizure disorders many 

experimental procedures designed to increase 

monoaminergic activity have proven antiepileptic 

properties [11-16]. The biogenic  amines  participate  in the  

 

control of Maximal electroshock induced seizure in rat 

model. Our findings support the hypothesis that decreased 

the monoamines levels in rat brain after induction of 

seizure. In Fagonia cretica (L.) extract treated rats, 

monoamines such as NA, DA, & 5-HT levels significantly 

restored on forebrain. Thus AEFC increases the seizure 

threshold and decreased the susceptibility to MES induced 

seizure in rats.  

Hence we concluded that aqueous extract of 

whole plants of Fagonia cretica (L.) possess antiepileptic 

properties that may be due to restored the biogenic amines 

in rat brain. These results support the ethnomedical uses of 

the plant in the treatment of epilepsy.  
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