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ABSTRACT 

The objective of the present study was to evaluate the anticataleptic 

effect of Bisfaij(Polypodium vulgare Linn.) extract, on haloperidol 

induced catalepsy in swiss mice which were divided into four 

groups of six animals each. Animals in different groups were 

administered distilled water, scopolamine(1.0 mg/kg p.o) and 

hydroxy alcoholic (3:7) extract of Bisfaij (Polypodium vulgare 

Linn.), 1gm/kg and 2gm/kg p.o. respectively. Catalepsy was 

induced with haloperidol (1.0 mg/kg i.p.) administered 30 minutes 

prior to the drug administration. The duration of cataleptic time in 

the animals was assessed at 30 minute intervals up to 120 minutes 

and at the end of 240 minutes. Haloperidol induced catalepsy test 

was carried out for single dose study and after seven days of  drug 

administration, to assess time and dose dependent effect of the test 

drug. The results showed that after the haloperidol administration, 

Bisfaij extract in different doses was effective in reducing the 

cataleptic time significantly (p<0.01) in a time and dose dependent 

manner. The present study indicated that Bisfaij facilitates 

dopaminergic transmission and possibly acts as D2 receptor agonist 

and hence can be developed as an alternative/adjuvant drug in 

preventing and treating the extrapyramidal disorders. 
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INTRODUCTION 

Polypodium vulgare Linn also called as Bisfaij in Unani system of medicine is a perineal fern 

growing to a height of 30cm
1,2

. Polypodium vulgare Linn rhizome is used in European, 

American, Chinese, and Unani and Ayurveda traditions
3
. It is claimed to be efficacious in 

jaundice, dropsy, scurvy and combined with mallows it removes hardness of the spleen. The 

distilled water of the roots and leaves is considered good for ague (malarial fever), and the fresh 

or dried roots, mixed with honey and applied to the nose, were used in the treatment of polypus 

The fresh root is used in the form of decoction, or powder for melancholia and also for rheumatic 

swelling of the joints
4
. The rhizome extract was found to possess anti-epileptic activity

5
.  The 

ecdysones present in the rhizome (0.07%-1% dry weight) act topically on a wide variety of 

arthropods and cause abnormal molting and death, so analogues may be useful not only as 

insecticides but also miticides
6
. The aqueous extract of Polypodium vulgare Linn was found to 

possess analgesic activity by increasing the reaction time in rats
5
. Earlier studies have shown that 

Polypodium vulgare Linn has protective effect in various neurological and neurodegenerative 

disorders, stimulatory effect on the adrenoceptors, antioxidant properties and attenuates the 

neuroleptic effect of apomorphine in laboratory animals
7
. A world wide problem observed in the 

treatment of psychiatric disorders is the neuroleptic induced movement disorders and also 

because of limited affordability of atypical antipsychotic drugs. Moreover, the atypical 

antipsychotics can cause extra pyramidal symptoms
8
.  Catalepsy is observed in animals that have 

been given certain drugs, particularly dopaminergic blockers such as neuroleptics
9.

  Strict 

correlation has been demonstrated between strength of cataleptogenic action of a neuroleptic and 

its efficacy.  Thus, experimental catalepsy serves as a faithful index for the assessment of extra 

pyramidal syndromes in human beings and to study the behavioral mechanisms of neurochemical 

systems
10. 

Haloperidol, a typical antipsychotic is known to induce catalepsy through the blockade 

of dopaminergic action in the nigro-striatal pathway producing extra pyramidal motor side 

effects such as dystonia, pseudo-parkinsonism etc
11

.Central cholinergic system has also been 

involved in haloperidol-induced catalepsy as its enhanced stimulation or antagonism results 

increased or decreased cataleptic state
1
.  

Thus, keeping in view the earlier studies carried out for screening the effect of 

PolypodiumvulgareLinn on CNS and the involvement of dopaminergic system in the behavioural 
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changes, the present study was envisaged to screen its anticataleptic activity.  

MATERIAL AND METHODS 

Physicochemical parameters 

The physicochemical parameters of the powder of the seeds of PolypodiumvulgareLinn viz. 

Total ash, water soluble ash, acid insoluble ash, pH, volatile oil content, moisture content, 

presence of fixed oil and specific gravity were determined. 

Animals 

Adult swiss albino mice of either sex (weighing 25-30gm) and 1-2 months of age bred in the 

Central animal house facility, National Institute of Unani Medicine, Bangalore, were used for the 

study. They were acclimatized before the experiment to the laboratory conditions of the institute. 

They were housed in polypropylene cages at 25±2ºc, photoperiod: 12 hours natural light and 12 

hrs dark, humidity 50%-55% and were provided with food and water ad libitum. Between 10:00 

and 16:00 hrs all the experimental procedures were performed and each animal was used once. 

The experimental protocol was approved by Institutional Animal Ethics Committee for ethical 

clearance (protocol no. IAEC/IV/01/IA), study was carried according to CPCSEA guide lines. 

Drugs and Dosage   

The test drug samples i.e., dried rhizomes of Bisfaij (Polypodium vulgare Linn.) was procured 

from the market at Bangalore and was authenticated by a pharmacognocist  at the Regional 

Research institute (Ayurveda), Ashoka pillar, Jayanagar, Bangalore with a voucher number 

RRI/BNG/SMP/Drug Authentication/2009-10/336. After that it was powdered and the powder 

obtained was extracted with 70% hydro alcohol by Soxhlet apparatus at a temperature of 70ºC – 

80ºC for 8 hours. The extract obtained was then concentrated using water bath, and yield 

percentage was calculated and was found to be 22.51 % w/w. The doses of the drug for swiss 

mice were calculated as described by Frariechet. al, interpolated from the clinical dose as stated 

in unani texts
12

.The test drug Bisfaij (Polypodium vulgare Linn.) and scopolamine (Sigma-

Aldrich Chemicals, USA) were dissolved in Tween-80 (1%) solution (vehicle). All the drug 

solutions were freshly prepared and were administered to the animals orally using  gavage with a 

guide cannula (4cm×1mm OD), while haloperidol (RPG Life Sciences Ltd. Mumbai) was 

dissolved in distilled water  and given intraperitoneally (i.p.). The number of animals and the 

treatment received by each group is shown in table 1 and 2.  
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Experimental design 

For all the tests except otherwise, healthy Swiss mice of either sex were divided into four (4) 

groups, having equal number of animals, as under:  

Group-I: Negative control group. It was administered Haloperidol 1mg/kg, i.p. 

Group-II: Standard control group. It was administered scopolamine 1mg/kg, p.o 

Group-III: Test group. It was treated with Bisfaij (PolypodiumvulgareLinn.) extract 1gm/kg p.o. 

Group-IV: Test group. It was treated with Bisfaij (PolypodiumvulgareLinn.) extract 2gm/kg p.o. 

Acute Study [Single dose study] 

The test was carried out by employing standard bar test
13

.Catalepsy was induced with 

haloperidol (1.0 mg/kg i.p.) and was assessed at 30 minutes intervals until 120 minutes and at the 

end of 240 minutes
14, 15

. Haloperidol (1mg/kg i.p.) was chosen so that it could elicit a moderate 

degree of catalepsy and thus enabled the detection of either attenuation or potentiation of the 

phenomenon.
 

Methodology 

Animals in various groups as described were administered respective drugs 30 minutes prior 

tothe administration of haloperidol 1mg/kg i.p. Catalepsy was assessed in terms of the time for 

which the mouse maintained an imposed posture with both front limbs extended and resting on a 

4.5 cm high wooden bar (1.0 cm diameter). The end point for catalepsy was considered to occur 

when both front paws were removed from the bar or if the animal moved its head in an 

exploratory manner. Maximum cut-off time of 1100 seconds was applied. The animals were 

returned to their individual home cages after each assessment. All observations were made 

between 10.00 and 16.00 hrs in a quiet room at 23-25º C. If an animal maintained the imposed 

posture for at least 20 seconds, it was considered to be cataleptic and was given one point. For 

every additional 20 seconds for which the cataleptic posture was maintained, one extra point was 

given. The animals were tested twice at 30 minutes time intervals and only the greater duration 

of immobility was considered
16

. 

Chronic study [Multiple dose study] 

In the chronic study, the animals in each group were administered their respective drugs in the 

same dosage as in acute study once daily, 30 min prior to the haloperidol administration for 

seven days. Catalepsy was assessed by the bar box 30 min after haloperidol administration on the 

first and on the seventh day of treatment. 



International Standard Serial Number (ISSN): 2249-6807 

98 Full Text Available On www.ijipls.com 

 

Statistical Analysis 

The data of different groups were statistically analyzed by using ANOVA One way followed by 

Tukey-Kramer multiple comparison test. The values were expressed as mean ± SEM, p < 0.05 

was considered statistically significant. 

RESULTS AND DISCUSSION 

Physicochemical studies 

The successive extractive values, total ash, acid insoluble ash and water soluble ash are given in 

the Table 1.1. The results showed that the highest extractive value was in hydro-alcoholic solvent 

(22.51 ±0.61) followed by aqueous (16.30±0.33) and alcoholic solvents (4.6±0.53). The moisture 

content estimated by dry oven and Toluene distillation method showed 9.80% and 10%, 

respectively. The volatile content was found to be <1%, while the presence of fixed oil was 

observed.  The pH was determined in 1% and 10% aqueous solution at 35
0
C of temperature and 

found to be 6.7 and 6.4, respectively. The values are given in Table 1 

Acute study [Single dose study]In the acute study   the results showed that at 30 minute all 

doses of the test drug gave cataleptic scores similar to that of the negative control. However, 

from 60minutes onwards after haloperidol administration, the standard drug (scopolamine) and 

all other groups showed significantly (p<0.01) lower cataleptic time than the negative control 

group. When the mean cataleptic time of different groups at different time intervals were 

compared with respect to negative control at 30minutes, Bisfaij (2gm/kg) at 120 minutes was 

found  almost similar to negative control (p>0.05) at 30 minutes. Similarly, Bisfaij in the doses 

of 1gm/kg and 2gm/kg at 240 minutes resulted significantly (p<0.001) lower score than the 

negative control at 30 minutes. 

The mean cataleptic score of various groups when compared with respect to standard control 

(scopolamine, 1gm/kg) at 30 minutes it was observed that Bisfaij (1gm/kg) at 120 minutes  

produced almost similar effect (p>0.05) on cataleptic time as that of standard drug. However, 

Bisfaij (1gm/kg) at 240 minutes and Bisfaij (2gm/kg) at 120 minutes and 240 minutes showed 

significant (p<0.01) reduction in cataleptic time. The test drug was actually more protective 

against the haloperidol induced catalepsy than the standard drug (scopolamine). The mean 

cataleptic time of different groups at various time intervals when compared with respect to 

negative control at 240 minutes, showed statistically significant (p<0.01) reduction in the 

cataleptic score. The mean cataleptic time of Bisfaij (1gm/kg) at 30 minutes when compared 
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with mean cataleptic time of other groups, also showed that Bisfaij (1gm/kg and 2gm/kg) at 240 

minutes reduced cataleptic time significantly(p<0.01).The results are summarized in table 2 and 

fig. 1 and 2. 

Chronic study [Multiple dose study] 

In the multiple dose study, cataleptic state of each group at 30 minutes when compared with 

respect to negative control was almost similar. However, from 60 minutes onwards, after 

haloperidol administration, all the doses of the test drug and standard drug resulted in 

significantly lower cataleptic score than the negative control group. Scopolamine (1gm/kg) at 

240 minutes and Bisfaij (1gm/kg) at 240 minutes showed statistically significant (p<0.01) 

reduction in the cataleptic time than the negative control at 30 minutes in a dose and time 

dependent manner. 

When the mean cataleptic time of different groups at different time intervals was statistically 

compared with respect to standard drug (scopolamine 1gm/kg) at 30 minutes, it was observed 

that Bisfaij (2gm/kg) at 120 minutes and at 240 minutes showed statistically significant (p<0.01) 

reduction  in the cataleptic time as compared to the standard drug. When the mean cataleptic 

time of different groups at various time intervals was compared with respect to negative control 

at 240 minutes, statistically significant (p<0.01) reduction in the cataleptic time was observed in  

almost all groups. When the mean cataleptic time of different groups was compared with Bisfaij 

(1gm/kg) at 30 minute, it was observed that, Bisfaij (2gm/kg) at 120 minutes were almost 

equally effective (p>0.05). Bisfaij (2gm/kg) at 240 minutes showed statistically significant 

(p<0.01) reduction in the cataleptic time than Bisfaij (1gm/kg) at 30 minute. Thus the above 

observations indicate that, the Bisfaij showed a dose and time dependent protective effect against 

haloperidol-induced catalepsy. The results are summarized in table 3 and fig. 3 and 4. 

The data obtained both in humans and laboratory animals, point to the blockade of a large 

number of the striatal dopamine D2 receptors by neuroleptics such as chlorpromazine, 

haloperidol and reserpine as a primary cause of neuroleptic induced extrapyramidal side effects.  

Thus catalepsy is used as a model to assess the extrapyramidal effects of   antipsychotics.  

Besides dopamine receptor blockade and catecholamine depletion, other neurochemical 

hypothesis has been proposed for the development of catalepsy such as striatonigral,   

GABAergic, cholinergic, glutamate and serotonergic etc
17,18

. In addition to various 

neurotransmitters, many preclinical and clinical studies have also proposed reactive oxygen 
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species as causes of haloperidol induced toxicity. In an attempt to confirm that the observed 

catalepsy is not caused by peripheral mechanism, anticholinergic agent scopolamine, which is 

transported into the brain in vivo, was administered intraperitoneally. In presence of 

scopolamine, the catalepsy induced by the haloperidol was remarkably reduced, indicating that 

catalepsy reflects the effect in the central nervous system. 

In the present study Bisfaij (Polypodium vulgare Linn.) was protective against drug induced 

catalepsy as effectively as that of standard drug scopolamine. Phytochemical studies have shown 

that the rhizome of test drug Bisfaij (Polypodium vulgare Linn.) contains different 

pharmacologically active constituents: Polypodin A and polypodin B having protective effect in 

various neurological and neurodegenerative disorders. Caffic acid from Bisfaij (Polypodium 

vulgare Linn.) has stimulatory effect on the adrenoceptors, and has antioxidant properties
18

. 

Polypodin A attenuates the neuroleptic effect of apomorphine in laboratory animals
19

. The test 

drug contains saponins, flavonoids, tannins and other constituents which have been shown to 

possess activity against many CNS disorders
20,21

. Thus the results suggest that extracts of Bisfaij 

(Polypodium vulgare Linn.) contains constituents that facilitate dopaminergic transmission and 

possibly act as D2 receptor agonists.  

CONCLUSION 

Polypodium vulgare Linn (Bisfaij) is a well known medicinal rhizome used in European, 

American, Chinese, and Unani and Ayurveda traditions. From the above study, it can be 

concluded that the drug possess protective effect in chemically induced catalepsy and can be 

used for various neurological and neurodegenerative disorders also.The presence of different 

pharmacologically active constituents may be responsible for the same. However, further study is 

needed to know the exact mechanism.  
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Table 1 : Physicochemical observation of the seeds of Polypodium vulgare Linn. 

Ash values (%)                               

Total ash                                         : 8.11% 

Water soluble ash                            : 1.47% 

Acid insoluble ash                           : 3.53% 

Moisture content                              : 9.8% 

Volatile content                                : <1% 

Specific gravity                                : 1.025 

Fixed oil                                           : Present  

pH Values  

1% solution                                        : 6.70 

10% solution                                      : 6.40 

Loss on drying at 105
0  

                       : 7.72% 
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Table 2:  Effect of single dose administration of test drugs on haloperidol –induced catalepsy. (Values are 
mean ± SEM) 
 

 

 

                                                                     Duration of catalepsy (in seconds) 

 

  Groups                               30min                        60min                                  90min                           

120min                              240 min 

[Haloperidol 1mg/kg]         222.33±1.542
 c

        491.17±1.302 
a,b,c,,d,

      679.50±2.604
 a,b,c,,d,

      

949.67±2.495
 a,b,c,,d,

       1017.0±4.844
 a,b,,d,

             
 

 

[Scopolamine (1mg/kg)     252.17±2.774 
c
       340.17±3.420  

a,b,c,,d,
      442.17±2.509

 a,b,c,,d,
      

586.50±1.803
 a,b,c,,d,

        347.33±2.333
 a,b,c,,d,

              

+Haloperidol (1mg/kg)]            

 

       

[Bisfaij      (1 gm/kg)          250.33±4.333 
c
     453.00±3.425 

a,b,c,,d,
     343.17±5.594

 a,b,c,,d,
       

261.00±2.793 
a,c,,

           181.33±2.654
 a,b,c,,d,

             

+Haloperidol (1mg/kg)] 

  

[Bisfaij   (2 gm/kg)            247.00±4.055 
c
      438.00±2.757

 a,b,c,,d,
     314.50±2.553

 a,b,c,,d,
        

231.67±3.211
 b,c,,d,

       159.50±3.138
 a,b,c,,d,

              

+Haloperidol (1mg/kg)] 

 

        

n=6 in each group, Test   use: Intra Group Comparison: by Repeated ANOVA with Tukey-Kramer multiple 

comparison test as post test. 

 Intergroup comparison: by Non- Repeated ANOVA with Tukey-Kramer multiple comparisons test as post test. a-

p<0.001,a*-p<0.05w.r.t negative control group at 3o minutes. b-p<0.001, b*-p<0.05w.r.t standard control group at 

30 minutes. c-p<0.001, c*-p<0.05w.r.t   negative control at 240 minutes. d-p<0.001, d*-p<0.05w.r.t Bisfaij (lower 

dose) at 30 minutes. 
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Table 3: Effect of multiple dose administration of test rugs on haloperidol –induced catalepsy. (Values are 
mean ± SEM)  

 

_____________________________________________________________________________________

________________________________ 

 

                                                                Duration of catalepsy (in secons) 

 

  Groups                                 30                              60                                      90                               120                              

240  

[Haloperidol (1mg/kg) ]      256.83±2.676
 c

    362.67±3.947
 a,b,c,d

       501.00±4.953
 a,b,c,d

    684.83±4.037 
a,b,c,d

        740.33±3.556
a,b,c,d

            
 

 

[Scopolamine (1mg/kg)        249.00±3.733
 c

   300.00±3.327
 a,b,c,d

      357.83±3.240
 a,b,c,,d

      324.33±2.679
 

a,b,c,,d
       274.67±2.472

  b,c,d
              

+Haloperidol (1mg/kg)]            

 

            

[Bisfaij     (1 gm/kg)          240.00±2.898
 c

      303.83±4.415
 a,b,c,d

     380.50±2.500
 a,b,c,d

          

339.50±3.149 
a,b,c,d

       278.17±2.088
 a,b,c,d

              

+Haloperidol (1mg/kg)]            

  

[Bisfaij      (2 gm/kg)        242.83±3.497
 c

      423.00±2.309
 a,b,c,d

       291.67±3.801
 a,b,c,d

           

230.50±2.680  
a,b*,c,

         175.67±2.261
 a,b,c,d

              

+Haloperidol (1mg/kg)]            

 

  

n=6 in each group, Test   use: Intra Group Comparison: by Repeated ANOVA with Tukey-Kramer multiple 

comparison test as post test. 

 Intergroup comparison: by Non- Repeated ANOVA with Tukey-Kramer multiple comparisons test as post test. a-

p<0.001,a*-p<0.05w.r.t negative control group at 3o minutes. b-p<0.001, b*-p<0.05w.r.t standard control group at 

30 minutes. c-p<0.001, c*-p<0.05w.r.t   negative control at 240 minutes. d-p<0.001, d*-p<0.05w.r.t Bisfaij (lower 

dose) at 30 minutes. 
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Fig.1: Effect of acute administration of test drugs on haloperidol induced Catalepsy 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

200

400

600

800

1000

1200

30 min 60 min 90 min 120min 240min

C
at

al
e

p
sy

 t
im

e
(s

e
c)

Time of observation

Haloperidol 1mg/kg Scopolamine 1.0mg/kg    Bisfaij      (1 gm/kg)         Bisfaij        (2 gm/kg



International Standard Serial Number (ISSN): 2249-6807 

105 Full Text Available On www.ijipls.com 

 

Fig.2: Effect of acute administration of test drugs on haloperidol induced Catalepsy. 
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Fig.3: Effect of chronic administration of  Bisfaij on haloperidol 
           induced Catalepsy 
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Fig.4.Effect of chronic administration of  Bisfaij on haloperidol 
          induced Catalepsy 
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