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ABSTRACT : This research is carried out with the aim to study psycho-neuro-pharmacological evaluation of
Kushmandadi ghrita which comprises Kushmanda (Benincasa hispida), Yashtimadhu (Glycyrrhiza glabra)
processed in cow’s ghee. Among them Kushmanda has been repeatedly mentioned as ‘Medhya’ and appreciated for
its ‘Chetasovikaranashanam’ effect; Yashtimadhu is included among the four main Medhya Rasayana drugs and
also used as routine remedy in the management of the mental illness. Cow’s ghee is considered specially nutritive
and increased intellectual faculties. Considering these properties, Kushmandadi ghrita was studied on various
experimental models such as Gross behavior, Hypnotic potentiation, Anti convulsant activity, Anti psychotic
activity, Anti depressant activity, Chronic fatigue syndrome, Anxiolytic activity & Nootropic activity on Charles
Foster strain albino rats and Swiss albino mice. The trial drug showed complex pattern of CNS activity, anti-
depressant, anti-anxiety and memory and learning enhancement activities. It also produced good effect on
chronic fatigue syndrome. It is devoid of anti-convulsant, central muscle relaxant and anti-psychotic activities.

Key words : Kushmandadi ghrita, anxiolytic effect, anti depressant effect, chronic fatigue syndrome.

INTRODUCTION

A number of medicinal plants like Centella asiatica,
Bacopa monnieri, Nordostachys jatamansi,
Glycyrrhiza glabra, Acorus calamus have been reported
to possess significant CNS activities. However, most of
the studies carried out on these plants are on extracts or
chemical fractions. In Ayurvedic therapeutics the plants
are normally used in combination even when used single
plant they are not used as extracts or chemical fractions
but as classical Ayurvedic formulations. Thus majority of
the pharmacological studies are not in conformity with
indications mentioned in Ayurvedic classics. Keeping this
fact in the back ground, a series of studies was initiated at
IPGT & RA on classical formulations.

Kushmandadi Ghrita contains Kushmanda
(Benincasa hispida), Yashtimadhu (Glycyrrhiza
glabra) and Goghrita (Cow ghee). Kushmanda is
reknowned for its “Chetasovikaranasham”, Yashtimadhu
is one of the main Rasayana drugs mentioned by Charaka
and Goghrita besides being nutritive is also considered to
be a Rasayana. Taking the activity profile of the
constituent ingredients into consideration the best
formulation was evaluated for different psycho-neuro-
pharmacological activities in a battery of tests.
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MATERIAL & METHODS

Test Drug : Kushmandadi Ghrita comprises
Kushmanda swarasa (18 parts) & Yashtimadhu kalka
(1/4 part)'. These are processed in cow's ghee (1part)
as per classical Snehapana vidhi in the pharmacy of
Gujarat Ayurved University, Jamnagar.

Animals : Charles Foster strain albino rats of
either sex weighing between 140g-240g , swiss albino
mice of either sex weighing between 20g-40g were
randomly selected and maintained in the animal house
attached to the Pharmacology laboratory of the
institute. They were maintained on “Amrut” brand
rat/mice pellets obtained from Pranav Agro
Industries, Pune and exposed to ambient temperature,
humidity and natural day and night cycles. All-the
experiments were carried out between 8:00 am to
12:00 noon hrs of the day.

Experimental models employed were :
1. Gross behavior.?
2. Hypnotic potentiation.?
3. Anticonvulsant activity
Supramaximal electric shock induced convulsion.*
4. Antipsychotic activity
Effect on exploratory behavior of mice.®
Effect on D-amphetamine stereotypy.®
Performance in Cook’s pole climbing apparatus.’
5. Anti depressant activity
Behavior despair test.®
Anti-reserpine test.’
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6. Chronic fatigue syndrome test.*

7. Anxiolytic activity tests
+ Open field behavior test.!!
+ Elevated plus maze test.*?

8. Evaluation for nootropic effect.*®

9. Test for muscle tone and balance by using rota-rod
instrument.*4

Ethical Approval :

The research protocol was approved by
Institutional Animal Ethics Committee, .P.G.T. & R.A.,
Jamnagar.

Groups :

Group - Normal control - Only tap water

Group - PG (Vehicle control ) - 0.52 mi/kg- test drug
Group - KG (Kushmandadi ghrita) 0.26 ml//kg- test drug
Group - KG (Kushmandadi ghrita) 0.52 ml/kg- test drug.
Group - KG (Kushmandadi ghrita) 01.00 ml/kg Goghrita
Group - Standard reference drug

The drug treated groups were compared with
control group and Goghrita treated group.

Drug administration :

Drug : Kushmandadi Ghrita was prepared by
Snehapaka vidhi in the Institutional Pharmacy. It contains
18 parts of Kushmanda swarasa, 1 part Goghrita and
1/4 part Yashtimadhu kalka.

Acute study : Test drug administered one hour
prior to the experiment as a single dose.

Chronic study : Test drug administered daily for
7 days continuously one hour prior to the experiment.

Dose calculation :

The dose of the formulation was calculated by
extrapolating the therapeutic dose to rat dose on the
basis of body surface area ratio (conversion factor
0.18 for rats) by referring to the table of Paget and
Barnes (1969)* i.e.,

For rats :
Human dose x 0.018 = X g/200g Rat
X x5=Y g/ kg of rat

For mice :

Human dose x 0.0026 = X g/20g of mice
X x 50 =Y g/kg mice

Statistical analysis

The data obtained was analyzed using the student’s
‘t’ test, one-way ANOVA with Dunnett’s multiple ‘t’
tests for determining the level of significance of the
observed effects. In some of the tests that involved
awarding subjective scoring non-parametric tests were
employed. A ‘P’ value of less than 0.05 is considered
statistically significant.

RESULTS & DISCUSSION

The activity profile obtained has been provided in
consolidated form in Table No. 1 to facilitate easy
comprehension in the context of the overall study design.

Table No. 1: PSYCHONEUROPHARMACOLOGICAL PROFILE OF KUSHMANDADI GHRITA :

Parameters Goghrita Kushmandadi Kushmandadi Kushmandadi
studied alone * ghrita ghrita ghrita
Lower Intermediate Higher
dose ** dose ** dose**
1. Gross behaviour NSD NE Biphasic SD Biphasic SD
2. Hypnotic potentiation NSD NSI NSI NSI
3. Anti convulsant activity NE NE NE NE (Mod prol. Ext)
4. Antipsychotic activity
a. Exploratory behaviour SD NSD NSD S
= Motor activity NSD NSI SD Sl
b. d-amphetamine stereotypy NE NE NE NE
c. CAR wi NE wi NE
5. Anti depressant activity
a. Behaviour despair test
(Duration of immobility) Sl SD NSD NE
b. Anti reserpine test
Catatonia NSD NSI NE NE
Sedation NSD NE NE NE
Ptosis SD SD SD SD
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Contd....

6. Chronic fatigue syndrome
(Duration of immobility 7 days average) NE NSD SD SD

7. Anxiolytic activity
a. Open field behavior

No. of squares crossed NSD SI NSI S
No. of rearing SD S NSI Sl
Duration of freezing S SD NSD SD
b. Elevated plus maze -
mice time spent in open arm NE SD NSI NSI
8. Muscle tone (rota rod test) NE NE NE 1/6 affected

9. Analgesic activity tail flick pain threshold
10. Memory and learning elevated plus maze-

mice Clozapine amnesia inhibition NSD SD SD NSD
NSI=Non significant increase, Sl =Significant increase, = NSD =Non-significant decrease, SD =Significant decrease,
NE =Not effective, WI =Weak inhibition, CAR =Conditioned avoidance response.

Effect on Hypnotic Potentiation :
TABLENO. 2: EFFECT OF KUSHMANDADI GHRITA ON PENTOBARBITONE INDUCED SLEEP INALBINO MICE :

Group Dose (ml/kg) Latency onset of sleep (min) % Changes Duration of sleep (min)
Control - 5.36 + 0.06 192.7 £ 20.9

PG 0.52 4.64 +1.10 1343 1 153.6 + 28.8

KG 0.26 2.15+0.61 59.88 *** 206.2 + 18.5

KG 0.52 4.28 + 0.36 20.14 1* 187.3 + 28.8

KG 1.00 2.36 £ 0.55 49.19 *+* 196.3 + 23.0
ANOVA : non-significant Data : Mean = SEM, ** p<0.01, ***n<0.001 (Student unpaired ‘t’ test).

Anticonvulsant Activity :

TABLENO. 3: EFFECT OF KUSHMANDADI GHRITA ON SUPRAMAXIMAL ELECTRICAL SHOCK INDUCED CONVULSIONS IN
ALBINORATS:

Group Dose Tonic flexion % Tonic Extension % Regaining of
(ml/kg) (sec) (sec) R.R. (sec)
Control - 2416 H0O5 13.33+ 0.73 493+75
PG 0.52 2.16 £ 0.3 00.00 12.50 + 0.49 0.20 ¥ 248 + 56*
KG 0.26 283+ 0.4 03.017 48183+ 1488 0.00 230 + 14 **
KG 0.52 3.01+0.6 38.887 11.50 + 1.48 1374 172 + 70**
KG 1.0 1.83+ 0.3 15.220 16.50 + 2.60 28 494 + 75*
ANOVA : non-significant, Data : Mean *+ SEM, * p<0.05, ** p<0.01(Student unpaired ‘t’ test),
2p <0.05 in comparison to Goghrita control group, R.R. Righting reflex.

Antipsychotic Activity :
TABLENO. 4 : EFFET OF KUSHMANDADI GHRITA ON EXPLORATORY BEHAVIOUR OF MICE :

Group Dose No of different tunnel No of different tunnels Total no of tunnels
(ml/kg) in first min entered in 5 min in 5min
Control - 0.83 + 0.17 4.16 + 0.79 7.00 +1.06
GG 0.52 0.83 + 0.30 1.66 + 0.38* 4.16 + 0.79
KG 0.26 0.50 + 0.22¢ 4.66 +1.211 8.50 + 2.561,
KG 0.52 0.50 + 0.22¢ 2.33 + 0.504* 3.83 + 0.87¢
KG 0.10 1.20 +0.204* 3.33 + 0.69¢ 9.00 + 1.3071*
Chlorpromazine 3ma/kg (ip) 0.33 + 0.33i 1.66 + 0.471 1.83 +0.541%
ANOVA: significant, p<0.001 df=29 F =4.367, 1.51, Data : Mean + SEM, # p< 0.05,

< p<0.001 (Dunnet 't' test)  *p<0.05 (Student unpaired‘t’ test) 4 p<0.001(Student unpaired‘t’ test in comparison to GG)
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Antidepressant Activity :
TABLENO.5: EFFECT OF KUSHMANDADI GHRITA ON BEHAVIOUR DESPAIR IN MICE :
Group Dose (ml/kg) Duration of immobility time (Sec) Mean + SEM %
Control - 143.66 + 23.57 -
GG 0.52 196.83 + 11.45* 37.007
KG 0.26 102.33 + 28.41* 28.774
KG 0.52 145.33 + 29.16 01.167
KG 0.10 207.16 + 08.16** 44.207
Imipramine 10 mg/kg -(ip) 095.83 + 16.83 33.290
ANOVA: Significant p<0.05 df =30, F =4.760, Data : Mean + SEM, p < 0.05,
** p < 0.01, (Student unpaired ‘t’ test), *2 p<0.05 in comparison to Goghrita administered group.
TABLENO. 6: EFFECT OF TEST DRUGS ON RESERPINE INDUCED CATATONIA, SEDATIONAND PTOSIS :
Catatonia Sedation Ptosis
an 3rd 4lh 5[h 6lh an 3rd 4lh 5|h 6lh an 3rd 4|h 5lh 6lh
Control 0 033+ 116+ 2+ 0.33+ 0.16+ 0.16+ 0.83+ 0.66+ O 1.16+ 0.33t 0.5+ 0.16x 0
0.21 0.16 0 0.21 0.16 0.16 0.16 0.21 0.16 0.21 0.22 0.16
GG-052 0 0.33+ 0.5+ 0.16% 0 0 0.33+ 033+ 03 O 0 0 0 0 0
0.21 0.22 0.16 0.21 0.16 0.22
KG-026 0 05+ 0.66x 1.33+ 0.5+ 0.33t 0.33+ 06+ 033 0 0 0 0 0 0
022 021 021 034 021 021 0.22 021
KG-0.52 0 05+ 133+ 1.17+ 0.33+ 033+ 03+ 05 033t O 0 0.16+ 0.33t 0.33t O
022 033 161 021 0.21 0.22 0.22 0.22 0.16 0.21 0.21
KG- 1.0 0 0.33+ 0.33+ 0.16% 0 0 0.33+ 0.33+ 0.16x O 0 0 0 0 0
0.21 021 0.16 0.21 021 0.16
Data : Mean + SEM
Effect on Experimental Chronic Fatigue Syndrome :
TABLENO. 7: EFFECT OF KUSHMANDADI GHRITA ON CHRONIC FATIGUE SYNDROME :
Group Dose 1 2 3 4 5 6 7thday 7 days
(ml/kg) average
Control 176.66 + 183.33+ 1825+ 194.8 + 200.4 + 183.2 + 1985+ 186.81 +
19.35 21.22 36.8 18.6 15.4 23.7 20.96 3.36
GG 0.52 184.5 + 197 + 17433 + 21016+ 1773+ 17116+ 1765+ 18442 +
19.4 13.61 26.28 7.157 11.8 22 11.63 05.38
KG 0.26 154.5 + 188.5 + 1725+ 21933+ 1418 + 185.2 + 1912+ 16471 £
36.67* 41.8 29.3 11.88 34.9 23.3 20 2181
KG 0.52 155.17 + 136.6 = 162.2 + 104.6 + 147 + 145 + 1335+ 12343 t
17** 42.60% 24.8 33.6%#* 32.19 28 48.29* 19.641***
KG 1.0 133.5% 1695+ 166.33+ 127.0+ 156.33+ 157.83+ 200.16 + 158.66 *
23.50%***  24.43** 23.25 36.25*** 15.3 22 9.63 09.204**

#ANOVA : Significant, df = 22, F = 3.50,

# p<0.05,

##p <0.01 (Dunnet't’ test),

Data : Mean + SEM,

**p < 0.01,

**n< 0.001(Student unpaired‘t’ test),
+p<0.01 (Student unpaired ‘t' test in comparison to Goghrita).

Anxiolytic Activity :
TABLENO. 8: EFFECT OF KUSHMANDADI GHRITA ON OPEN FIELD BEHAVIOUR OF MICE :

Group Dose (ml/kg) On set of activity (sec) No. of squares crossed No. of rearing Freezing time
Control 9.6 + 6.74 60.83 + 10.84 12.5+241 28.17 £7.76
GG 0.52 1.16 + 0.48 41.66 +17.80 { 4.83 + 1.621* 171 +63.431*
KG 0.26 0.16 + 0.17 105 +13.757** 23 + 4.061** -

KG 0.52 220 +1.43 70.33 £ 20.187 10.33 + 3.18¢ 63.83 + 47.941
KG 1.0 7.83 +2.50 122 + 20.61** 20 + 4,191 13.00 + 05.98{*
Diazepam 15mg/kg 12.33 + 5.88 28.5 + 14.30¢ 03 + 1.691* 220.8 + 23.51***
ANOVA : Significant, * p <0.05, DF = 30, F=3.932,5.754,22.71, Data:Mean+ SEM, *p < 0.05, **p<0.01,

** p < 0.001 (Student unpaired't’ test),

*@ n<0.01 in comparison to Goghrita control group
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TABLENO.9: EFFECT OF TEST DRUG ON ELEVATED PLUS MAZE TEST :

Group Dose Onset of Time (in sec) spent No entries in open
(ml/kg) activity (sec) in open arm arm (frequency)
Control Control 0.83 + 0.30 31.66 + 10.21 2.67 +0.57
GG 0.52 5.5+ 2.10 (17.00 +12.13) 1.83 +0.42
KG 0.26 5.5+2.14 00.00 5.17 £ 0.74*
KG 0.52 10.83 + 8.66 47.5+7.80 0.50 + 0.5**
KG 01.0 1.16 + 0.75 65.0 + 13.83 5.17 + 0.74*
Diazepam 15 14.8 £9.18 40 + 21.32 1.33+0.42
ANOVA : Significant, ( Frequency) p<0.02 df =30, F=7.74, Data : Mean + SEM, *p <0.05, **p<0.01,

# p<0.05 (Dunnet ‘" test),

Effect on Learning and Memory :

*2 p<0.01 in comparison to Goghrita control group.

TABLENO. 10 : EFFECT OF KUSHMANDADI GHRITA ON TRANSFER LATENCY ON DIFFERENT DAYS ANDAFTER THE TREATMENT

OF CLOZAPINE :

Groups Dose (ml/kg)

Initial Transfer

Transfer Latency Transfer latency

Latency (Sec.) after 1 hours after clozapine

(Sec.) 24 hours (72 hours) (Sec.)
Control (Normal-
without clozapine) 55.00 + 09.41 20.16 + 2.51** 19.00 + 3.16
Control + Clozapine 41.50 + 09.96 50.16 + 14.04 129.00 + 32.83**
KG + Clozapine 0.26 SLBE TSIPAgT 28.83 + 10.48 15.16 + 2.38**
KG + Clozapine 0.52 54.50 + 11.57 19.00 + 8.13 18.16 + 7.43**
KG + Clozapine 1.00 52.83 + 10.47 70.16 + 28.70 90 .00 + 29.08
GG + Clozapine 0.52 75.16 + 09.44 62.33 + 16.37 94.33 + 29.67

**2 pn<0.01 in comparison to Initial value in the same group (paired‘t’ test),

**b p <0.01 in comparison to normal control animals,
**¢ p<0.01 in comparison to Control + Clozapine group.

In Goghrita administered group a moderate
decrease in the CNS activity was observed and in contrast
to this a bi-phasic effect was observed in the
Kushmandadi ghrita administered group. In which an
initial depression followed by stimulation was observed.
This indirectly indicates that the Kushmanda per se has
CNS stimulation effect. To obtain further clarification
the results obtained with hypnotic potentiation test were
analyzed. A moderate non-significant shortening was
observed in Goghrita administered group in comparison
to normal control. This moderate shortening was found
to be reversed in Kushmandadi ghrita administered
groups. This shows that Goghrita per se has complex
effect that cannot be simply classified as CNS depressant
and the same inference holds good for different doses of
Kushmandadi ghrita. The latency of onset of PBN
sleeping was found to be significantly shortened in lower
and higher dose Kushmandadi ghrita administered group
(Table-2) indicating facilitation of the entry of the drug in
to the CNS. (Table-2)

The test drugs did not protect the experimental
animals against the electro-convulsions indicating that they
do not possess anti-convulsant effect of any significance.

The duration required for the regaining of the righting
reflex after exposure to electric shock was significantly
shortened in Goghrita and Kushmandadi ghrita
administered group (lower and intermediate dose) in
comparison to normal control group (Table-3). This may
perhaps be indicative of anti-stress or adaptogenic effect
in the formulation and ghrita per se enhancing the general
resistance power of the animal. This effect was
surprisingly not observed at higher dose level. (Table-3).

Analysis of the data obtained in d-amphetamine
stereotypy and CAR test clearly indicate that at the dose
level studied the test formulations do not have any anti-
psychotic activity. In the tunnel board test- Goghrita per
se had no effect on the exploratory behavior at the first
minute of observation but significant decrease was
observed when the data of different tunnels entered during
the entire observation period is taken into consideration
(Table-4). This indicates exploratory behavior suppression
effect in Goghrita per se. This suppression was found to
be reversed by the administration of Kushmandadi ghrita
at different dose levels. At higher dose level Kushmandadi
ghrita produced increased exploratory activity. In
Goghrita administered group a moderate decrease in the
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total number of tunnels entered was observed. This
indicates CNS depression. This was not seen in lower
and higher dose.

In Kushmandadi ghrita administered groups, at
intermediate dose no effect was observed. At higher
dose the observed increase in the total number of tunnels
entered was found to be statistically significant in
comparison to Goghrita alone administered group.
Increase in the total number of tunnels entered is indicative
of CNS stimulation. This indicates that the test drug has
complex effects on CNS sometimes producing stimulation
and sometime producing depression depending the dose
and experimental condition. Taking all the parameters
into consideration it may be suggested that the test
preparation has no anti-psychotic activity but produces
complex behavioral changes, which cannot be easily
categorized into CNS depression or stimulation.

In the behavioural despair test in Goghrita
administered group prolongation of mice immobility was
observed. In Kushmandadi ghrita administered group, (at
lower dose a significant shortening of the duration of mice
immobility, at intermediate dose a moderate) but
statistically non-significant shortening and at higher dose
level a non-significant prolongation was observed
(Table- 5). Significant shortening is indicative of presence
of anti-depressant activity. Based on this it can be
suggested that the test drug Kushmandadi ghrita possess
significant anti-depressant activity at lower dose level,
moderate anti-depressant activity at intermediate dose
level and no anti-depressant activity at higher dose level.
Thus this effect is dose dependent. Being compound
preparation it is possible that at higher dose level the
concentration of active principle that may interfere with
the anti-depressant effect may become dominant counter
acting the anti-depressant activity observed at lower dose
levels. In reserpine effect reversal test ptosis was
completely antagonized (this was seen with Goghrita
alone administered group) and sedation was moderately
antagonized (Table-6). If we take into consideration the
activity profile in both the tests it can be suggested that
the test preparation possesses moderate to significant
anti-depressant activity. Probable mechanism(s) of
antidepressant effect of the test preparation could be
suggested as follows : a) Inhibition of uptake of
monoamines, b) increased monoamine transmission by
binding to the monoamine transporter, c) by increasing
monoamine release from their vesicles, d) inhibition of
MAO, e) stimulation of Al-neurosteroids receptor, f)
blocking of NK, neurokinin receptor further studies on
the plant constituent for these mechanisms would be quite
rewarding.®.

Asignificant decrease in the duration of immobility
when taken as an average of 7 days reading which can
be considered as the index of chronic fatigue syndrome
was observed especially at intermediate and higher doses
(Table-7). This shows that the preparation could be of
significant benefit in the treatment of chronic fatigue
syndrome.

CFS has multifactor etiology, important among
them are abnormality of hypothalamic - pituitary - adrenal
axis; mild hypocortisolism of central origin, decrease in
the plasma level of catecholamine metabolites and
increase in the basal level of plasma 5-HT metabolites.
It can be suggested that the test drugs by acting at several
sites in the CNS modulate the factors that are responsible
for the appearance of CFS (Table-7).

In the elevated plus maze test, at the lower dose
level a pro-anxiety activity, whereas at intermediate
dose a moderate anti-anxiety activity and at higher dose
level a significant anti-anxiety activity was observed
(Table- 9) which indicates dose dependent anti-anxiety
activity of the test drug. In the open field behavior test
freezing time was significantly prolonged by Goghrita.
This prolongation was shown to be significantly decreased
at lower and higher dose level whereas a moderate
decrease was observed at the intermediate dose
(Table-8). Taken the result of both test together it can be
suggested that the test formulation has dose dependent
anti-anxiety activity.

Benzodiazepines are the widely used drugs for the
treatment of anxiety. They produce their pharmacological
effect by binding to the site specific for them situated
adjacent to the receptor of GABAY. Among the other
mechanisms involved in anxiolytic activity expression is
stimulation of 5-HT,, - receptor. This is an inhibitory
autoreceptor that reduces the release of 5-HT and other
mediators and causes anxiety suppression. Many other
neurotransmitters and receptors have been implicated in
anxiety and panic disorderslike noradrenaline and
neuropeptide such as cholecystokinin and substance P. It
can be suggested that the test formulation produces anti-
anxiety activity by modulating selectively the above-
mentioned factors. (Table-8, 9).

The effect of test drugs on memory was evaluated
by noting their performance on elevated plus maze. Here
the protocol of 3 consequent days was followed, in which
on first day acquisition was noted. On the second day,
the retention / consolidation (memory) was examined by
noting the difference between the transfer latencies of
2" and 1% day. Afterwards on third day effect on drug
induced amnesia in elevated plus maze was noted.
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In clozapine administered control group the transfer
latency, unlike the shortening observed in normal control,
was not affected indicating that it is interfering with the
acquisition of memory. This effect was significantly
reversed by the lower and intermediate doses of the
Kushmandadi ghrita; surprisingly the reversal was not
significant at higher dose level (Table-10). This activity
profile is a clear indication of the fact that the test
formulation by interfering with the amnesic effect of
clozapine shows that it has memory enhancing and
learning facilitating effect.

Administration of Goghrita has no effect on the
performance of the mice on the rota rod in comparison
to control group. At lower and intermediate dose levels
Kushmandadi Ghrita did not produce any effect on muscle
tone and balance. At higher dose level effect of one
mouse was affected at 40 minute and 3 hour after drug
administration.

CONCLUSION

Kushmandadi ghrita produces a complex pattern
of CNS activity. The effect cannot be easily categorized
in to CNSS stimulation or depression on the basis of gross
behavior test. In some of the tests the observed effect is
dose dependent. The data generated during the study
indicate presence of significant anti-depressant, anti-
anxiety and memory and learning enhancement activities.
It also produced very good effect in the experimental
model representing chronic fatigue syndrome which should
be considered as a significant finding of the present study.
The formulation is devoid of anti-convulsant, central
muscle relaxant and anti-psychotic activities.
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f&=ar Arier
FEATUSTIS G BT il ATS! WA P FhAT-FHemdl o= Ui 3tz
Qe anfeR, Sorn a=n, A9 gaa, d1. AJeieR & ga.gH. Tren

TG Y FEAULSIS gd (FHAUS, ARHAY, Med) BT TRIRID T3l & braid ATt Aeq Hi
fafrer fepamal uR 31ed= ! ST 8 | I8 AN 3N AR-FEAvSIS g el FEAM W g HH &
AR YHEDHRI 8 | I & AIfEIHIY uRier A T 8Id & fob peAveife ga A fFfeed wu d foiegT 3R
srare faRieh v &1 | & A1 I8 vy AW erdbrae, Wi 3R ARIse B fhanat Bl I HR
HRg=1 1 IfehaT A Wl ABWID © | 3G A AIARNT H el Aheldged YA fhdm T2 |
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