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Summary

Petroleum ether, choloroform, alcoholic and aqueous extracts of the leaves
of Hygrophila spinosa T. Anders (Acanthaceae) were screened for
analgesic and antimotility activities. Analgesic activity was studied by hot
plate and tail flick method in thermal method, and acetic acid induced
writhing test in chemical method. The choloroform, alcoholic and aqueous
extracts at dose of 200 and 400 mg/kg of body weight significantly
inhibited the abdominal constriction produced by acetic acid and also
increased the pain threshold of mice towards the thermal source in a dose
dependent manner comparable to the standard drug aspirin (100 mg/kg of
body weight). Antimotility activity was studied by charcoal meal feeding
method and atropine sulphate at a dose of 0.1 mg/kg (i.p.) was used as the
standard drug. The extracts significantly decreased the distance travelled
by charcoal meal through the gastrointestinal tract. The results suggest that
the extracts exhibit analgesic activity by central as well as peripheral
mechanism(s) and also have antimotility activity.
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Introduction

In the recent times focus on plant research has increased all over the world and a large
body of evidence has collected to show immense potential of medicinal plants used in
various traditional systems. H. spinosa T. Anders (Acanthaceae) commonly known as
‘Talmakhana’ in Hindi is widely distributed throughout India, Srilanka, Burma, Malaysia
and Nepal. In traditional system of medicine it is used as diuretic and for the treatment of
rheumatism, jaundice, inflammation, pain, hepatic obstruction, gout, diabetes, bacterial
infection etc. [1, 2]. The root showed haematinic [3], antitumor [4] and hepatoprotective
activities [5]. Chemical investigation of the root exhibited the presence of greasy mass,
lupeol and lupenone in petroleum ether extract. Crude petroleum ether extract, when
administered (i.p.) to mice, potentiate the sedative-hypnotic action of chlorpromazine,
diazepam, pentobarbitone, chlordiazepoxide and protected against strychnine-induced
convulsions [6]. Roots are useful in dropsy of chronic Bright’s disease, inflammation,
ascites, hyperdipsia, vesical calculi, gonorrhoea, strangury, flatulence and dysentery; the
seeds are refrigerant, liver tonic, aphrodisiac, diuretic, rejuvenating, lithontriptic, nervine
tonic, constipating and tonic [7]. No biological activity has yet been reported on the
leaves. The present study was designed to undertake the analgesic and antimotility
activities of the different extracts of the leaves of H. spinosa.

Materials and Methods

Plant material collection and extraction:

The leaves of the plant were collected from Berhampur, Orissa, India during August to
December and identified through Birla Institute of Technology, Ranchi, India. The leaves
were dried under shade and coarsely powdered. The powdered plant material was
successively extracted with petroleum ether, chloroform and alcohol using soxhlet
apparatus. Finally the aqueous extract was prepared by decoction. The extracts were
filtered through whatmann filter paper and the filtrates obtained were evaporated by using
rotary vacuum evaporator to get the different extracts. The yield of petroleum ether
(HSPE), chloroform (HSCH), alcoholic (HSAL) and aqueous (HSW) extracts were
3.0%, 2.4%, 14.2% and 6.2% respectively.

Drugs:
Aspirin (Cipla Ltd., India), Atropine sulphate (Intas Pharmaceuticals Ltd., India)

Preliminary phytochemical screening:

The extracts of leaves of H. spinosa were subjected to Preliminary phytochemical
analysis for major group of phytoconstituents [8-10]. In each test 10% (w/v) solution of
the extracts were used unless otherwise mentioned for an individual test.
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Animals:

Albino mice of either sex, weighing 20-25 gm were used for the study. Animals were
housed in large polypropylene cages and provided with standard diets (Hindustan lever,
Mumbai, India) and clean drinking water ad libitum.

Pharmacological studies:

Analgesic activity:

Analgesic activity of the different extracts of H. spinosa was determined by both
chemical and thermal method. In chemical method acetic acid induced writhing response
[11-13] and in thermal method both hot plate reaction time and tail flick method [14-16]
were used. The animals were divided into groups as shown in Table 2. Different extracts
were administered at 200 and 400 mg/kg of body weight orally, aspirin was used as
standard drug at a dose of 100 mg/kg of body weight and control group received 1% (v/v)
Tween 80 in water at the dose of 10 ml/kg of body weight

Acetic acid induced writhing test:

Acetic acid (0.7% v/v) was administered intraperitoneally in a volume of 10 ml/kg of
body weight [17] to all the groups 60 min after the administration of the test compound.
Analgesic activity was recorded by counting the number of writhes after the injection of
acetic acid for a period of 10 min. A writhe is indicated by abdominal constriction and
full extension of hind limb [18].

Hot plate method:

The test was performed using Eddy’s hot plate maintained at a temperature of 55 +1°C.
The basal reaction time of all animals towards thermal heat was recorded. The animals
showing fore paw licking or jumping response within 6-8 secs were selected for the
study. 60 min after the administration of test and standard compounds, the animals in all
the groups were individually exposed to the hot plate maintained at 55 +1°C and the time
taken for fore paw licking or jumping was taken as reaction time. Pain inhibition
percentage (PIP) was calculated according to the following equation:

PIP = [(T1 - To)/To] x 100
Where, T is post drug latency and Ty is predrug latency

Tail flick method:

Basal reaction time of all the animals to radiant heat was recorded by placing the tip of
the tail on the radiant heat source [15]. The tail withdrawal from the heat (flicking action)
was taken as the end point. The animals which showed flicking response within 3-5 secs
were selected for the study. A cut off period of 15 secs is observed to avoid damage to
the tail [19]. Tail flick latency was measured 1 hr after the drug administration and PIP
was calculated as above.

Antimotility activity:

Antimotility activity was studied by determining the gastrointestinal motility of charcoal
meal [20]. The animals were divided into different groups (Table 3) and the extracts were
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given at a dose of 200 and 400 mg/kg of body weight. Control group received 1% v/v
Tween 80 in water at a dose of 10 ml/kg of body weight and the positive control group
received atropine sulphate at a dose of 0.1 mg/kg of body weight intraperitonealy. After
30 min of the drug treatment each animal was given orally 0.3 ml of charcoal meal
consisting of 10% charcoal and 5% gum acacia. The animals were sacrificed after 30 min
of charcoal meal treatment and the movement of charcoal meal from pylorus to caecum
was measured. The distance traveled by charcoal meal was expressed in terms of
percentage [21-23].

Statistical analysis:
Results were statistically analysed by student’s t-test to determine the significant
difference between the control and the treated groups.
Results
Preliminary phytochemical screening:
Preliminary phytochemical analysis revealed the presence of different group of

phytoconstituents in different extracts of H. spinosa (Table 1).

Table 1. Group of phytoconstituents present in different extracts of H. spinosa leaf.

Different Extracts
Group of HSPE HSCH HSAL HSW
Phytoconstituents
Alkaloids
Steroids
Tannins - -
Proteins + +
Flavonoids + +
Saponins - - - -
Mucilage - - -
Carbohydrates - - -
Organic acids - - -
Fats & oils + + - -
+ indicates present and — indicates absent

1
+ o+
o+ + o+ o+
+ o+

_|_

4+ 1

Analgesic activity:

Table 2 showed that the chloroform, alcoholic and aqueous extracts reduced the number
of abdominal constrictions and stretching of hind limbs induced by acetic acid in dose
dependent manner. Alcoholic extract at the dose of 200 and 400 mg/kg of body weight
produced about 27% and 40% of writhing inhibition respectively. The results were
statistically significant (p < 0.01) and were comparable with standard drug aspirin, where
the writhing inhibition is about 52%. Again the above three extracts increased the
reaction time of the animals towards the thermal source in dose dependent manner.
Alcoholic extract at a dose of 400 mg/kg of body weight produced pain inhibition
percentage of 53% and 64% in hot plate and tail flick method respectively.
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The results were statistically significant (p < 0.01) and comparable to standard drug
aspirin, where the PIP was 68% and 72% in hot plate and tail flick method respectively.

Table 2. Analgesic activity of different extracts of H. spinosa on acetic acid induced
writhing test, hot plate method and tail flick model in mice.

Dose (mg/kg Acetic acid induced Hot plate method Tail flick method
Group  of body writhing response

weight, p.o.) Writhing % Reaction time PIP  Reaction time  PIP

Inhibition (in sec) (in sec)

Control - 62.8+ 1.7 - 6.63+0.2 - 391+0.2 -
Aspirin 100 30.2 + 1.4* 51.9 11.1+£03* 682 6.75+£02*% 718
HSPE 200 61.5+14 2.0 6.65+0.2 0.3 3.95+0.2 1.0
HSPE 400 59.8 £ 1.6%* 4.8 6.58 £0.1 - 4.08+£0.1 4.34
HSCH 200 51.3+2.0% 18.3 723+£0.1** 9.0 436+0.2 11.5
HSCH 400 42.5+£1.0% 323 791 +0.1% 19.3 455+0.3** 164
HSAL 200 46.0 £ 1.3* 26.8 870+0.2*  31.8 5.85+0.2* 487
HSAL 400 37.5+1.5% 40.3 10.1£0.2*  53.0 6.4+0.1% 64.1
HSW 200 53.0+£1.7*% 15.6 7.41 +£0.2% 11.8 435+£0.3 11.2
HSW 400 452 + 1.5* 28.0 7.83 £0.1% 18.1 4.68+0.2%* 197

Values are expressed as mean + SEM (Number of animals, n=6) * indicates p < 0.01,
** indicates p < 0.05 vs. control; p.o.: per oral.

Antimotility activity:

All the extracts of H. spinosa produced significant antimotility activity. Alcoholic extract
was most prominent and at a dose of 400 mg/kg of body weight the percentage distance
traveled by charcoal meal through the gastrointestinal tract was 53.9% while in case of
the standard drug atropine sulphate the percentage distance traveled by charcoal meal was
50% (Table 3).

Table 3. Effect of different extracts of H. spinosa on gastrointestinal motility of mice

Group Dose (mg/kg of body  Total length of  Distance traveled by  Distance traveled by
weight, p.o.) intestine (in cm)  charcoal meal (incm)  charcoal meal (%)

Control - 48.05 £1.22 34.15+0.74 71.15+1.35

At. Sul. 0.1, i.p. 47.16 +1.32 23.55+0.85 50.02 + 1.81*
HSPE 200 48.67 £ 1.36 33.08 +1.50 67.97 £0.93*
HSPE 400 48.05+1.18 32.18 +1.24 66.98 +1.75

HSCH 200 45.16 = 0.47 28.45+0.40 62.99 £+ 0.94*
HSCH 400 4948 £ 1.11 30.85+0.51 62.35 £ 1.77**
HSAL 200 52.01 +£1.28 31.20+0.88 59.98 £ 0.72*
HSAL 400 50.06 + 1.28 27.00 +0.52 5393 +0.91*
HSW 200 45.11+0.53 28.16 = 0.84 62.42 £ 1.80%*
HSW 400 48.80 + 1.21 29.43+£0.71 60.30 + 1.05*

Values are expressed as mean = SEM (Number of animals, n=6) * indicates p < 0.01,
** indicates p < 0.05, vs. control; p.o.: per oral; At. Sul.: Atropine sulphate.
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Discussion

The analgesic activity of the different extracts of H. spinosa was evaluated using both
chemical and thermal methods. Acetic acid induced writhing test is commonly used for
evaluation of peripheral analgesic activity [24]. Intraperitoneal administration of acetic
acid releases prostaglandins and sympathomimetic system mediators like PGE, and
PGF,, as well as lipoxygenase products [25, 26]. Therefore, the results of acetic acid
induced writhing test suggest that the extracts exert the analgesic activity by inhibiting
the synthesis or action of prostaglandins.

Centrally acting analgesics elevate the pain threshold of mice towards heat [15,
19]. In both hot plate and tail flick method the extracts increased the pain threshold of
mice towards the thermal source in dose dependent manner. Therefore, the extracts
exhibit analgesic activity by central as well as peripheral mechanism(s).

Diarrhea is a very common disease and national problem in many tropical
countries and the causes of 4 million deaths throughout the world annually [27]. A
number of antimotility compounds like loperamide, opium alkaloids, anticholinergics etc.
have been tried against diarrhea but they are certainly having side effects in prolonged
use [28]. In traditional system of medicine a number of plants have been reported to be
effective against diarrhea and dysentery. In the present investigation the different extracts
of H. spinosa significantly reduced the percent intestinal transit of the charcoal meal
through the gastrointestinal tract.

So it could be concluded that the different extracts of H. spinosa possess analgesic
and antimotility activities and the alcoholic extract is most potent. However, further work
is necessary to find out the active constituents responsible for these activities.
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