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ABSTRACT

Objective: To determine the effect of Centella Asiatica on Neuro pharmacological activities as memory, behavior
(anxiety, depression).

Study Design: Experimental Study.

Place of study: This study was conducted in the department of Pharmacology, Faculty of Pharmacy, University of
Karachi, Karachi from 15" March 2011 to 30" April, 2011.

Materials and Methods: Albino mice and albino rats were used. Animals were divided into control and treated
groups (10 animals each). Neuro pharmacological parameters were assessed using standard techniques as Stationary
rod activity, Swimming induced depression (FST), Open field, Light and dark box test and water maze model.
Control group was maintained on distilled water and treated group was fed with 8.3 mg/kg Centella asiatica for 10
days. Observations were taken on 1%, 51" and 10" days.

Results: The results showed decline in the elapsed time taken by animal to reach the platform in Stationary rod and
water maze model, significantly enhanced struggling time in FST, decreased number of peripheral square crosses
but relatively increased central square crosses on 10" day in open field test and increased time spent in light box in
Light and dark box model.

Conclusion: It can be concluded that Centella asiatica enhances memory and show antidepressant activity on acute

administration while chronic use results in anxiolytic behavior.
Key Words: Centella asiatica, Cognition, Anxiolytic, Parkinsonism, Alzheimer’s disease.

INTRODUCTION

Pakistan is renowned for treating different illnesses
with medicinal plants especially the Unani system of
medicine which has been established since Indus valley
civilization *. One of the medicinal plant Centella
asiatica belongs to the family Umbelliferae
(synonymous known as Apiaceae) is distributed widely
in South America and Asia especially in the damp and
marshy places throughout India. The plant is richly
employed in the Ayurvedic and unani systems of
medicine in different forms either as whole plant, fresh
leaves or in extract form 2. The local names of plant are
Vallarai in Tamil, Mandukaparni in Sanskrit, Indian
Pennywort in English 2 and the Barhami boti in Urdu®.
Centella asiatica is reported to be used as a brain tonic
for enhancing memory. One such formulation of this
plant is Gotu kola which is claimed to alleviate anxiety,
insomnia and improve overall brain function. Centella
asiatica is also the ingredient of herbal medicine
mixture Medhya Rasayana. Centella asiatica is effective
in improving general mental ability and cognition in
mentally retarded children and in people with cognitive
dysfunction®®78,  Centella asiatica also possess
antioxidant properties, capable of protecting brain
against age related oxidative damage®. Studies also
revealed that the administration of Centella asiatica is
associated with the protection of brain against

neurodegenerative disorders as Parkinsonism and
Alzheimer’s disease!®!, In Alzheimer's disease animal
model the use of Centella asiatica extract showed
decline in amyloid beta levels in hippocampus region of
brain''. The fresh leaf extract of this plant proved
efficacious in improving learning and memory*?5&7, In
the study including neonatal rats (during growth spurt
period), the use of fresh leaf juice of Centella asiatica
resulted in increased memory % but according to
another research Centella asiatica is involved in the
retention of a learnt task for a longer period but did not
accelerated the learning process as expected!4. Different
clinical studies revealed that Centella asiatica increases
the level of neurotransmitters involved in learning and
memory like Ach, noradrenaline, 5HT, dopamine,
GABA15'16’17'18.

MATERIALS AND METHODS

Ethanolic extract of plant: The plant material was
collected from Tehsil Kahuta district Rawalpindi,
Pakistan and identified by qualified taxonomist, the
plant material was dried under shade and soaked in
ethanol for two weeks at room temperature. After two
weeks the ethanolic extract was filtered and dried by
using rotary evaporator.

Animals: Albino mice (avg wt = 24 g) and albino rats
(avg wt =2509) were used for the experiments and they



Med. Forum, Vol. 22, No.11

November, 2011

were fed with commercial diets. Following preliminary
experiments, an optimum dose of 0.2mg was arrived for
mice and 2mg for rats. The standard dose was
8.3mg/kg®®. Extract was administered orally for 10
days.

Effects of centella asiatica on neuropharmacological
activities in mice and rats: The effects of Centella
asiatica on a number of neuropharmacological activities
were assessed using standard techniques as described
below:

Stationary rod activity: Mice were given a short
training period (2 or 3 trials), before treatment. This
pre-treatment training ensures mice ability to walk
across a horizontal steel rod (5/8" in diameter and
approx 2 ft long) positioned 18" at a height above the
surface of the table. Mice were placed on the mid-point
of the rod individually and were forced to walk towards
a platform at either end of the rod?.

Swimming induced depression: The test method used
for assessing antidepressant activity was discovered by
Porsolt and coworkers in 1977. The FST apparatus
consists of clear water bath (20cm height x 12cm
diameter) and filled with 15cm deep water. The mice
were allowed to swim in a FST apparatus for 10min
after that period they were returned to their home cages.
On fourth day chronic mild stress 1 (CMS-1) was
applied to mice i.e. tilting of cage more than 30 degree
from horizontal for 48 hours. On seventh day animal
were exposed to CMS-2 i.e. 200ml of water was poured
on the sawdust bedding of mice home cage for 24hours
2L and on ninth day CMS-3 was applied i.e. deprivation
of animals from food for 24 hours ?2. At the end of 10"
day animals were allowed to swim again for 5 min and
struggling time was noted. The same procedure was
adopted for control and treated mice.

Open field: Open Field Method was essentially as
described by Haleem and coworkers 3. The activities
were scored by counting the number of squares crossed
by individual mouse during a 10 minute period ?*.

Light and dark test: The apparatus comprises of a box
with two compartments (20 x 20 cm). One
compartment is illuminated with light and the other is
kept dark. Individual animal is placed in the center of
the illuminated compartments; facing one of the dark
places as well the number of entries in each space and
time spent in light and dark compartment is recorded
for 10 minutes respectively 2.

Water maze test for rats: Water maze was developed
by Richard Morris at the University of St Andrews in
Scotland 27, In this test rats were placed in a pool of
water facing the pool-side to avoid bias and required to
escape from water onto a hidden platform whose
location can normally be identified only using spatial

memory. The time taken by rats to reach the platform
was noted %,

RESULT

The effect of oral administration of Centella asiatica for
10days on different CNS parameters is shown in the
following tables.

Table No 1: Effect of drug on stationary rod activity.

Time in seconds required to reach the platform

Groups | Day 1l | t-test | Day5 | t- Day | t-test
test 10
Control 107 & 6.30 31
0.82 *xp< | $2.63 IS 1.63 IS
Treated 97+ | 0.001 4+ 2+
0.876 1.63 0.816

Values are mean + SD

n=10 = total number of animals

*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test

1S=insignificant difference by t-test

Table No 2: Effect of drug on open field activity.
Table No 2.1: Effect of Drug on Central Square
Crossing:

Number of central square crosses

Groups | Day 1 | t-test | Day5 | t-test | Day t-
10 test

28.7+ 22.2+ 13.2+
Control | 548 | **p< | 5.81 | **p<| 2.66 IS

9.4+ | 0.001 | 4.2+ | 0.001] 12.4+

Treated | 4.78 1.75 7.63

Values are mean = SD

n= 10= total number of animals

*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test

I1S= insignificant difference by t-test

Table No 2.2: Effect of Drug on Peripheral Square
Crossing.

Number of peripheral square crosses

Groups | Dayl1 | t- | Day5b t- Day | t-test
test test 10
103.7 134.4 83.8+

Control| +35.4 IS +17.9 |**p<| 147 | **p<

94.1+ 38.8+ |0.001] 12.4+ | 0.001
Treated | 9.28 16 7.63

Values are mean = SD

n= 10= total number of animals

*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test

I1S= insignificant difference by t-test
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Table No 3: Effect of drug on light and dark box
activity.

Time in seconds spent in illuminated box
Groups | Day 1 | t- Day | t- Day | t-test
test 5 test 10
78.2+ 60.6+ 10.6+
Control| 43.2 IS 57.1 IS 4.84 | **p<
41.7+ 43.3+ 33.7 | 0.001
Treated| 13.2 20.9 +12

Values are mean + SD

n= 10= total number of animals

*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test

IS= insignificant difference by t-test

Table No 4: Effect of drug on water maze activity.

Time in seconds to reach the platform

Groups | Day 1 | t-test | Day | t- Day | t-test
5 test | 10
22+0. 2.2+ 1.5+
Control| 816 **p<| 0.789 IS 0.471 IS
18+1. | 0.001| 1.2+ 2+
Treated| 63 0.789 0.816
Values are mean + SD
n= 10= total number of animals
*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test
IS= insignificant difference by t-test
Table No 5: Effect of drug on FST activity.
Struggling time in sec
Groups | Day 1 | t- Day | t- Day | t-test
test 10 | test 13
227.9 2115 258+
Control| +34.9 IS +22.8 IS 6.04 [ **p<
234.5 211+ 290+ | 0.001
Treated| +11.1 38 8.54

Values are mean + SD

n= 10= total number of animals

*p<0.01= Significant difference by t-test
**p<.001= highly significant difference from the
control following t-test

IS= insignificant difference by t-test

DISCUSSION

In the present study the plant Centella asiatica was
evaluated for its neuro pharmacological effects. It was
observed that after the administration of Centella
asiatica, the animal crossed the stationary rod in lesser
time as compare to control. This effect suggests that

Centella asiatica enhances learning and memory. The
possibility of this outcome may be because of the fact
that Centella asiatica stimulates cholinergic system 2°,
The effect of this drug on water maze activity also
support the above finding, as the time taken by treated
animal to reach the platform was decreased
considerably as compare to control. Previous clinical
studies on Centella asiatica extract also revealed the
presence of memory enhancing effect of this plant
12,56,7

The open field activity especially the peripheral square
crosses was decreased significantly literature survey
denote that Centella asiatica does not induce locomotor
activity, thus does not improve open field exploratory
behavior 2. This finding may be based on the fact that
Centella asiatica possess anxiolytic profile which made
the animal comfortable enough to decrease open field
exploration. In open field model, the central square
crossing is the most coherent behavior which
demonstrates anxiolytic activity *° and our study shows
that on acute dosing the number of central square
crosses are decreased but relatively increase on day 10,
comparable to control, give rise to the premise that
Centella asiatica shows anxiolytic effect on chronic
administration.

Light and dark box test is based on instinctive
characteristic of rodents to dislike brightly illuminated
areas and on the extemporaneous exploratory behavior
of rodents in response to mild stressors, i.e. novel
environment and light 3% According to our study the
time spent in light box is decreased on day 1 and day 5
but increased on day 10. This result also witness the
anxiolytic effect of plant on chronic use.

Forced swimming test is the behavioral paradigm used
to measure the effect of antidepressant drugs . In our
research the struggling time was increased significantly
which revealed that the plant has antidepressant
property. After the acute administration of Centella
asiatica showed prolonged struggling time as compare
to control leading to the assumption that the plant might
possess antidepressant profile on acute administration.

CONCLUSION

On the basis of above finding it can be concluded that
Centella asiatica enhances memory, decreases
exploratory behavior and show antidepressant activity
on acute administration while anxiolytic behavior on
chronic use.
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