In vivo antinociceptive and muscle relaxant activity of leaf and bark of
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Abstract: The current study was designed to assess the antinociceptive and skeleton muscle relaxant effect of leaves and
barks of Buddleja asiatica in animal models. In acetic acid induced writhing test, pretreatment of ethanolic extract of
leaves and barks evoked marked dose dependent antinociceptive effect with maximum of 70% and 67% pain relief at
300mg/Kkg i.p. respectively. In chimney test, the ethanolic extract of leaves and barks evoked maximum of 66.66% and
53.33% muscle relaxant effect after 90min of treatment at 300mg/kg i.p respectively. In traction test, the ethanolic extract
of leaves and barks caused maximum of 60% and 73.33% muscle relaxant effect after 90min of treatment at 300mg/kg
i.p respectively. In short, both leaves and barks demonstrated profound antinociceptive and skeleton muscle relaxant

effects and thus the study provided natural healing agents for the treatment of said disorders.
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INTRODUCTION

Buddleja plants are widely distributed throughout the
world and only four species are found in Pakistan, i.e., B.
asiatica, B. crispa, B. davidii and B. lindleyana (Ali et al.,
2011). They have been used in treatment of cancer and as
a cure of articular rheumatism in the Chinese traditional
medicine. The whole plant B. asiatica has been used
medicinally as an abortifacient and in skin complaints
(Ali et al., 2011). It is planted in gardens as an ornamental
shrub, and the wood may be used for making walking
sticks (Abdullah, 1972).

The current study was planned to scrutinize the
antinociceptive and muscle relaxant activities of ethanolic
extracts of barks and leaves of B. asiatica in several
animal procedures.

MATERIALS AND METHODS

Plant material

The leaves and bark of Buddleja asiatica were collected
from Botany, Department University of Peshawar
(UPESH), Peshawar during the month of January. The
plant was identified with the help of available literature in
the herbarium, Department of Botany, University of
Peshawar and was deposited for ready reference in future
having voucher specimen No. 20035 (PUP).

*Corresponding author: e-mail: mashaljcs@yahoo.com

Preparation of plant extract

The Plant materials were rinsed, cleaned and dried in
shade for 15 days. After drying, these were grinded into
fine powder. The powder plant materials were kept in a
closed vessel free from environmental climatic alterations
till the usage. The powdered materials were soaked in
ethanol for successive seven days. The resulted ethanolic
extracts were evaporated through rotary evaporator and
then used for various biological activities (Khan et al.,
2013; Rauf et al., 2012).

Animals

BALB/c mice (20 to 25g) of either sex were used in
current tests. The animals use in the current study was
bought from the Pharmacology section of the Pharmacy,
Department, Peshawar University, Peshawar. The animals
were preserved in standard laboratory circumstances
(25°C and light/dark cycles i.e. 12/12h and were fed by
standard food and water ad libitum.

Analgesic activity

Mice were reserved from food 2 hour before the start of
experiment and were adjusted with the laboratory
situation. Animals were separated into groups each of five
animals each. Normal saline (10ml/kg) was administered
to group I, which serve as negative control while group I1
was injected with diclofenac sodium (10mg/kg). Rest of
the groups was injected with 100, 200 and 300mg/kg of
ethanolic extract. After 30min above treatment, animals
were treated with 1% acetic acid. The writhing was
counted after 5min of acetic acid injection. The number of
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abdominal constrictions (writhing) was counted for 10
min (Muhammad et al., 2012; Kaleem et al., 2013).
YoActivity =100 No. of WI:I'[h'Ing-II’] tested anl_mals N

No.of writhing in controlanimals

Muscle relaxant activity

Traction test

In this technique a metal wire which was coated with
rubber and together ends of the wire were rigidly
maintained with stands, about 60cm above laboratory
bench. The animals were separated into eight groups
(n=5). Groups | of animals was preserved with distilled
water (10ml) attend as negative control, group Il was
treated with 1.0mg/kg, which was positive control.
Animals of groups 1l to V were treated with BLE (100,
200 and 300mg/kg) respectively and groups VI to VI
were injected with BBE, 100, 200 and 300mg/kg
correspondingly. The animals were uncovered to the
traction test after 30, 60 and 90min of action. Each animal
was suspended by their hind legs from the wire and the
time of floppy was recorded for 5s. The failure to hang
less than five seconds reflects the presence of muscle
relaxant property and vice versa (Muhammad et al.,
2013a).

Chimney test

This test was performed according to our already
established reported protocol (Muhammad et al., 2013b).
A pyrex glass tube (30cm long and3.0cm diameter) was
used in this chimney test. The tube was marked at 20cm
from the base and all animals were screened after 30, 60,
and 90 min of treatment. The Diverse groups of five mice
each were treated with diazepam (1mg/kg), distilled water
(10mL/kg), and both extract of leaves and barks (100, 200
and 300mg/kg i.p.). The animal was presented at one end
of the tube and allowed to move up to the market 20cm
from the base. When the animal reached the 20cm mark,
the tube was moved immediately to the vertical position;
the animal tried to climb the tube with a back ward
movement. The mouse which failed to reach up to the
mark within 30s was considered with relaxed muscles.

STATISTICAL ANALYSIS

Results are posted as the mean + SEM of 6 independent
mice. One-way ANOVA followed by a posthoc Dunnett’s
test was used for the determination of statistical
significance for comparisons against vehicle at the level
of P<0.05. Graph Pad program (Graph Pad, San Diego,
CA) was statistical software for analysis.

RESULT

Effect of ethanolic extract of Buddlejia asiatica leaf and
bark in writhing test

The analgesic effect of the ethanolic extract of B. asiatica
leaf and bark was tested in mice with a dose of 100, 200,
and 300 mg/kg body weight table 1. The diclofenac

sodium with a dose of 150mg/kg was used as standard.
The dose dependent antinociceptive effect was noticed,
the percent antinociceptive potential of leaves at the tested
doses of 100, 200 and 300mg/kg body weight was 51, 64
and 70 % (fig. 1) and barks at the tested doses of 100, 200
and 300 mg/kg body weight was 48.3, 57.7 and 67% (fig.
2) respectively.
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Fig. 1: Percent antinociceptive effect of crude ethanolic
extract of leaves of B. asiatica at 100, 200 and 300mg/kg.
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Fig. 2: Percent antinociceptive effect of crude ethanolic
extract of barks of B. asiatica at 100, 200 and 300mg/kg.

Effect of ethanolic extract of Buddlejia asiatica leaves
and barks on skeleton muscle

The skeletal muscle relaxant effect of ethanolic extract of
leaves and barks of the plant is shown in table 2.
Pretreatment with extract at a dose of 100, 200 and
300mg/kg and Diazepam at dose of 1mg/kg, decreased
fall off and sliding time and increase climbing time. In
traction test, both ethanolic extract of leaves and barks
(100, 200 and 300mg/kg) significantly decreases the
muscle co-ordination activity of mice compared with
control. In chimney test, the ethanolic extract of leaves
and barks evoked maximum of 66.66% and 53.33%
muscle relaxant effect after 90min of treatment at
300mg/kg i.p respectively. In traction test, the ethanolic
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Table 1: Effect of leaves and barks of Buddleja asiatica in acetic acid induced writhing test.

S. No. Group Dose (mg/kg) No. of writhes
1 Normal Saline 10 62.00+£2.73
2 Diclofenic sodium 150 15.2+1.92***
100 30.4+2.07
3 Leaves 200 22.2+1.92"
300 18.6+1.94"
100 32.0+2.73"
4 Barks 200 26.2+1.3"
300 20.4+1.34"

All values are given as mean + SEM of 5 animals in comparison with control.

Table 2: Percent effect of B. asiatica on Muscle relaxation (Chimney and Traction).

Group Dose _ Chimney t_est (%) _ _ Traction t(_est (%) _
30 min 60 min 90 min 30 min 60 min 90 min
Distilled water 10ml/kg 0+0.00 0+0.00 0+0.00 0+0.00 0+0.00 0+0.00
Diazepam 1ml/kg 100+0.00 | 100+0.00 | 100+0.00 | 100+0.00 | 100+0.00 | 100+0.00
100mg/kg 26.66 46.66 53.33 26.66 26.66 33.33
Leaves 200mg/kg 53.33 53.33 46.66 53.33 46.66 46.66
300mg/kg 46.66 66.66 66.66 46.66 53.33 60
100mg/kg 26.66 33.33 46.66 33.33 46.66 53.33
Barks 200mg/kg 33.33 46.66 53.33 33.33 60 53.33
300mg/kg 53.33 46.66 53.33 46.66 66.66 73.33

Results are expressed as mean + SEM from five observations.

extract of leaves and barks caused maximum of 60% and
73.33% muscle relaxant effect after 90 min of treatment at
300mg/Kkg i.p respectively.

DISCUSSION

The study revealed significant antinociceptive and muscle
relaxant effects of ethanolic extracts of leaves and barks
of B. asiatica in animal models of experiments.

The acetic acid induced writhing is frequently used as a
preliminary test to scrutinize the antinociceptive effect of
extract/pure compounds (Khan et al., 2011; Muhammad
et al., 2012). The injection of acetic acid actually causes
the liberation of various pain stimulating mediators that
induces constriction of the abdominal muscles (Hasnain et
al., 2012; Rauf et al., 2013; Muhammad et al., 2013c).
The results of our study suggested strong antinociceptive
effect of leaves and barks of the plant, therefore, it is
believed that the pharmacologically active constituents of
these extracts inhibit or interfere with the release of pain
stimulating mediators.

In vivo chimney and traction tests are the most common
tools for the assessment of skeleton muscle relaxant
properties (Muhammad et al., 2013a,b). The current
results on the leaves and barks of B. asiatica showed
strong potential of the plant for skeleton muscle relaxant
constituents.

In conclusions, the leaves and barks of Buddleja asiatica
evoked strong antinociceptive and muscle relaxant

properties in various animal models. In this regard, further
detail studies are most warrant to ascertain these effects
and elucidate the mechanism (s). Additionally, isolation of
pharmacology active consistent will further help in
understanding the chemical background of these findings.
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