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Abstract

Bangladesh being a subtropical country provides varieties of herbs and vegetables. Brassica is a broad
genus available in Bangladesh and it encompasses a lot of nutritive herbs. Among these, Brassica rapa
subspecies chinensis (L.) Hanelt (Family-Brassicaceae) is popular in many parts of the world. In the
quest of medicinal property, this plant was investigated here for observing analgesic and antidepressant
activities in Swiss-albino mice model. The herb was extracted well with methanol and then assayed by
acetic acid-induced writhing and tail immersion methods for analgesic action. Besides, thiopental
sodium induced sleeping time test, tail suspension test and forced swim test were conducted for the
evaluation of its antidepressant activity. The plant extract was orally administered to the mice at 200 and
400 mg/kg body weight and it exhibited significant analgesic and antidepressant activities in compare to
the controlled groups. This is the first time comprehensive report for analgesic and antidepressant

activities of this plant.
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Introduction

Plants are the natural reservoir of medicinal
components, which are known as bioactive
secondary metabolites. They are very valuable for
providing lead molecules for drug discovery.
Screening of the plants focusing on bioactivities is
essential to find out disease specific drug
candidates.'3

Pain is always associated with injury and some
disease states. It may be very fatal for some
patients. So, the management of pain is important
to ease it. Besides, depressive disorders are seen
among large number of people. Relive from the
depressive symptoms are essential to maintain a
normal life. Many drugs are currently available but
they are not free of side effects. In this regard,
plants can be screened to find out new safer
analgesic and antidepressant drugs.*’ Bangladesh
as a natural reservoir of numerous plants has a
greater opportunity to screen out the plants for
their analgesic and antidepressant drugs.

Brassica rapa subsp. chinensis (Bengali name:
Bati shak) is a member of Brassicaceae family. It
contains light green and thin leaves. At the base of
the leaf petioles, white-fleshed roots are available.
The flowers remain as cluster on the top of the

raceme. Many subspecies of B. rapa are popular
as vegetable herb containing many nutrients,
vitamins, minerals and antioxidants.®® Previous
chemical studies of Brassica genus reported the
isolation of phenolics and organic acids. 10-13

As a part of our continuing studies on medicinal
plants of Bangladesh,**8 our aim was to screen B.
rapa subspecies chinensis for primary analgesic
and antidepressant activities. This is the first time
report regarding these bioassays of this plant and
it might be useful for inspiring bioactivity guided
isolation of compounds from this herb.
Nutraceutical and herbal drug producers might be
benefited from this study for their product
development by using this plant.

Materials and Methods

Drugs and chemicals: Acetic acid (Merck,
Germany), normal saline solution (Beximco
Infusion Limited, Bangladesh), tween-80 (BDH
Chemicals, UK), diclofenac sodium (Square
Pharmaceuticals Limited, Bangladesh), morphine
sulphate  (Gonoshasthaya  Pharmaceuticals
Limited, Bangladesh), thiopental sodium
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(Beximco Pharmaceuticals Limited, Bangladesh),
Fluoxetine (Square Pharmaceuticals Limited,
Bangladesh) and diazepam (Square
Pharmaceuticals Limited, Bangladesh) were used
in this investigation.

Plant materials: The whole plant of B. rapa
subspecies chinensis was collected on June, 2013
from Gazipur, Bangladesh and a voucher
specimen (DACB Accession No: 39457) has been
deposited at Bangladesh National Herbarium,
Mirpur, Dhaka for future reference. The collected
plant was dried for a week and ground into a
coarse powder. The powder was stored in an
airtight container and kept in a cool, dark and dry
place until experiment commenced.

Preparation of the methanol extract of the plant:
About 500 g of powdered material of the plant was
taken in clean, flat bottomed glass container and
soaked in 1 L of methanol. It was then sealed and
kept for a period of 7 days accompanying
occasional shaking and stirring. The whole
mixture was filtered through a clean, cotton bed
followed by Whatman filter paper number 1
(Bibby RE200, Sterilin Limited, UK). The filtrate
obtained was evaporated by using a rotary
evaporator to afford a gummy concentrate, which
were designated as crude methanol extract. The
extract was transferred to a closed container
separately for further use.

Animals: Swiss-albino mice of either sex aged 4-
5 weeks, average weight 20-25 g were used for the
experiment. They were kept in standard
environmental condition (at 240 * 1°C
temperature and 55-65% relative humidity and 12
hour light/12 hour dark cycle) for a week for
acclimation after their purchase and fed with
rodent food purchased from International Centre
for Diarrheal Diseases and Research, Bangladesh
(ICDDR,B) and water ad libitum. Each group in
all experiments contained three mice.

Acetic  acid-induced writhing method for
peripheral analgesic assay: The peripheral
analgesic activity was evaluated in mice using
acetic acid induced writhing method.?-%
Intraperitoneal  acetic acid administration
produces pain which causes subsequent writhing.
Prior administration of analgesic agent reduces
the writhing. In this experiment, the plant extract

(200 and 400 mg/kg body weight), diclofenac
sodium (1 mg/kg body weight; positive control)
and vehicles were administered orally to the
overnight fast mice. Thirty minutes later,
intraperitoneal administration of 0.7% (v/v) acetic
acid solution (10 ml/kg body weight) was
conducted. Then the animals were placed on an
observation table and the writhing number was
counted.

Tail immersion technique for central analgesic
assay: The tail immersion method is an alternative
method to evaluate central analgesic activity.?>%3
Here, the painful thermal stimulus in mice was
generated by dipping the tip of the tail in hot
water. In short, the mice selected for this study
were divided into 4 groups having 3 per cage. Test
groups were pre-treated with oral administration
of 200 and 400 mg/kg body weight of the
methanolic crude extract, while 10 ml/kg body
weight distilled water orally and 2 mg/kg body
weight of morphine (subcutaneously) were
administered to control and standard drug treated
groups, respectively. After 30 minutes, each
mouse was restrained in horizontal cylinders
leaving the tail hanging freely and immersed in a
water bath maintained at 55 + 1 °C. The time taken
for the mouse to remove its tail out of the water
was recorded. This latency was again evaluated
after 60 and 90 minutes.

Antidepressant assay through thiopental sodium
induced sleeping time test: In this experiment?*,
the 12 mice were equally divided into 4 groups.
The test groups were orally administered with test
samples prepared with normal saline water and
tween-80 at doses of 200 and 400 mg/kg body
weight, while the positive control group was
treated with diazepam (1 mg/kg) and control with
normal saline water containing 1% Tween 80 in
solution. Thirty minutes later, thiopental sodium
(40 mg/kg body weight) was administered
intraperitoneally to each mouse to induce sleep.
The animals were observed for the latent period
for the onset time of sleep (i.e. time between
thiopental administration and loss of righting
reflex) and duration of sleep (i.e. time between the
loss and recovery of righting reflex).

Tail suspension test (TST): Tail suspension test is
a commonly employed behavioral model for
screening antidepressants in mice.?® The mice
selected for this study were divided into 4 groups
having three each and treated with tested

115



materaals as per Table IV. Thirty minutes later,
they were individually suspended to the edge of a
table, 50 cm above the floor, by adhesive tape
placed approximately 1 cm from the tip of the tail.
The total period of immobility was recorded
manually for five min. Animal was considered to
be immobile when it did not show any body
movement, hung passively without any motion.
The observer of the immobility of animals was
blind to the drug treatments under study.

Forced swim test (FST): It is one the most
frequently used behavioral models for evaluating
antidepressant-like activity in rodents.?®> Here, 12
mice were divided into 4 groups having three each
and treated with tested materials as per table V.
Thirty minutes later, mice were individually
forced to swim in open glass chamber (25 cm x 15
cm x 25 cm) containing fresh water to a height of
15 cm and maintained at 25 + 1°C. At this height
of water, animals were not able to support
themselves by touching the bottom or the side
walls of the chamber with their hind-paws or tail.
Water in the chamber was changed after
subjecting each animal to FST. Behavioral
responses (immobility, climbing and swimming)
were recorded during the 5 min test session and
analyzed. Here, swimming indicates active
movements of extremities and circling in the
cylinder, climbing indicates active upward
directed movements of forelimbs on the container
wall and immobility means floating in water
without swimming.?®

Statistical analysis: Values were expressed as
mean + standard deviation (n = 3). Statistical
comparisons were done by using Student’s t-test.
The p<0.05 was considered as statistically
significant.

Result

Acetic acid-induced writhing method: The
writhing number of the treated mice was used to
evaluate the peripheral analgesia. The results are
given in Table I. The methanolic extract of the
tested plant was able to reduce the writhing
significantly (P<0.05) at a dose 200 and 400
mg/kg body weight after oral administration in
compare to the non-treated mice acetic acid-
induced mice.

Tail immersion technique: The thermal stimuli
mediated pain caused tail flicking in mice. The tail

flicking latency period per minute was a
parameter to measure the central pain relieving
capacity of the plant. The results are described in
Table-2. Treatment with 200 and 400 mg/kg body
weight of the plant extract significantly (P<0.05)
protected the animals from the heat-stimulated
pain. In this method, the methanol extract showed
significant increase of tail flick latency per minute
(P<0.05) after 60 and 90 minutes in both doses.

Table I: Effect of Brassica rapa var. chinensis on acetic acid
induced writhing in mice.

Initial oral Consequent
. treatment intraperitoneal
Animal administration ~ Writhing %
Grou (" S
P Material Dose e?cfe%z g:l((;llll\(/z; number ynhibition
body weight
1%
Tween
Control 80in  10ml 10 ml 19.33+1.20
normal
saline
Standard Diclofenac 1mg 10 ml 4.67+120% 7584
sodium
Test — Methanol 56 g 10 ml 567£249% 7067
group-1 extract
Test = Methanol 0 g 10 ml 333+372% 8277
group-2  extract

Values are presented as mean + standard deviation; n = 3; Data were
analyzed by student’s t-test; Standard and test groups were compared with
the vehicle treated group; *p<0.05

Tail immersion technique: The thermal stimuli
mediated pain caused tail flicking in mice. The tail
flicking latency period per minute was a
parameter to measure the central pain relieving
capacity of the plant. The results are described in
Table-2. Treatment with 200 and 400 mg/kg body
weight of the plant extract significantly (P<0.05)
protected the animals from the heat-stimulated
pain. In this method, the methanol extract showed
significant increase of tail flick latency per minute
(P<0.05) after 60 and 90 minutes in both doses.

Table 11: Effect of Brassica rapa var. chinensis on tail
immersion test in mice.

Animal Dose After 30 After 60 After 90
Group rout minutes minutes minutes
(Treatment) (route) TFLPM %Il TFLPM %Il TFLPM %l
Control
(WoTween MOMAG 647+  g03x 597
80 in normal "% WGt 4 gg 1.02 0.62
. (oral)
saline)
2 mg/kg body 15.11 11.43
standard = =Tl 1910 4535 T 1503+ 916
(Morphine) (subcutaneous)i 151 1.51%* 1.31*
Test group-1 200 mg/kg 8 10.57 10.79
(Methanol  body weight l 53_ 2938 + 7519 80.9
extract) (oral) ’ 1.58* 1.15**
Test group-2 400 mg/kg 8 11.37 12.10
(Methanol  body weight 681_ 30.67 =+ 9061 + 100.55
extract) (oral) ) 1.43** 1.74*

Values are presented as mean + standard deviation; n = 3; Data were
analyzed by student’s t-test; Standard and test groups were compared with
the vehicle treated group; *p<0.05; **p<0.005; TFLPM — Tail flick latency
per minute; %I - % inhibition
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Thiopental sodium induced sleeping time test: The
time for onset of sleep and duration of sleep were
taken as parameters to determine the
antidepressant psychostimulant activity. The
outcome of the experiment is mentioned in Table
I1l. The methanolic (200 mg/kg body weight)
extract produced a significant (P< 0.005) highest
increase in the time of onset of sleep as well
as reduction of sleep induced by thiopental.
However, the extract at 400 mg/kg body weight
intensified these actions significantly.

Tail suspension test (TST): In this test (Table V),
animals treated with two doses of methanol
extract (200 and 400 mg/kg body weight) and
standard fluoxetine (20 mg/kg body weight)
showed significant decrease in their immobility
time, in compare to the control group.

Table I111: Effects of Brassica rapa var. chinensis on
thiopental induced sleeping time in mice

Table V: Effect of Brassica rapa var. chinensis on forced swim
test in mice

Animal Oral treatment Immobility Swimming Climbing
Group Material Per kg (second) (second) (second)
body
weight
1% Tween
80 in 96.36 + 80.21+
Control normal 10 ml 122.63+3.12 323 385
saline
. 50.25 + 135.23 + 113.65 £
Standard Fluoxetine 20 mg 2 3gu 2 11%% 2 5gx
Test Methanol 200 m 103.33 £ 105.33 £ 90.54 +
group-1 extract 9 3.10* 2.74* 2.77*
Test Methanol 400 m 89.65 + 11532 94.21 +
group-2 extract Y 2.65** 1.56** 3.33**

Initial oral

treatment Consequent Duration
Animal intraperitoneal Time of of
administration of sleeping
Group Material Pberdkg thiopental sodium/kgon?ﬁfi gfu::;ep time
0 i ]
weig%t body weight (minute)

1% Tween

80 in
Control normal 10 mi 40 mg 17.33+252 108 +8.89

saline
Standard Diazepam 1 mg 40 mg 10.67 £2.52*198.33 + 15.5
Test — Methanol 55, 40 mg 92 + 24.42%* 41.67  11.50
group-1 extract
Test Methanol 103.23 +
group-2 extract 200 M9 40 mg 1557+  2>*954

Values are presented as mean * standard deviation; n = 3; Data were
analyzed by student’s t-test; Standard and test groups were compared with
the vehicle treated group; *p<0.05; **p<0.005

The

Forced swim test (FST): possible
antidepressant effect of B. rapa was studied in the
forced swimming test. In this test (Table V), mice
treated with two doses of methanol extract (200
and 400 mg/kg body weight) and standard
fluoxetine (20 mg/kg body weight) showed
significant effect on their immobility, swimming
and climbing in compare to the control group.

Table IV: Effect of Brassica rapa var. chinensis on tail
suspension test in mice
Oral treatment

. Tail suspension
Animal p

. Per kg body test immobility
Group Material weight (second)
1% Tween
Control 80 in normal 10 ml 52.66 + 2.56
saline
Standard Fluoxetine 20 mg 19.33 £ 3.29**
Test Methanol 200 mg 40.33 + 2,56+
group-1 extract
Test Methanol 400 mg 34.66 + 3.23%*
group-2 extract

Values are presented as mean * standard deviation; n = 3; Data were
analyzed by student’s t-test; Standard and test groups were compared with
the vehicle treated group; *p<0.05; **p<0.005

Values are presented as mean + standard deviation; n = 3; Data were
analyzed by student’s t-test; Standard and test groups were compared
with the vehicle treated group; *p<0.05; **p<0.005

Discussion

The experimental data of analgesic and
antidepressant assay of B. rapa subspecies
chinensis have been summarized in Tables | to V.
It is known that prostaglandin is responsible for
pain production. So, there is a possibility that the
analgesic activity of the plant might be related
with the inhibition of the prostaglandin
production. Intraperitoneal injection of acetic acid
produces high level of prostaglandin E; and
prostaglandin F,, within 30 min of injection.
Besides, it has the ability to produce many
sympathetic neuronal mediators. Therefore, it can
be assumed that this plant extract might either
inhibit the cyclooxygenase (COX) enzymes to
block the biosynthetic pathway of prostaglandin
production or inhibit the binding of prostanoids to
their receptors. The extract might also be
responsible for inhibiting the production of
neuronal mediators. The used standard drug
diclofenac sodium, a potent COX inhibitor, was
successful for reducing the pain indicating the
correlation of the prostaglandin inhibition
mediated analgesic action at least.?’?° A delta
fibres and C fibres sensory neurons are available
in skin linked for thermal pain generation. In
addition, ion channels in the skin respond to
temperature, which let in both calcium ions and
sodium ions. So, the action potential is generated
in the nerve and sends message to the spinal cord
and brain to recognize the pain. The tested plant
in the tail immersion assay might have the ability
to alter the action potential and signal
transmission to counteract the pain produced by
heat.

For evaluating the primary antidepressant
psychostimulant activity, thiopental sodium
induced sleeping time test was utilized. The delay
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in the time of onset of sleep and the reduction in
the sleep time than control group indicate a central
nervous system stimulant activity of the
methanolic extract.31-33

Based on depressive episodes and stress, the two
most widely used animal model tests for
antidepressant screening are the forced swimming
test (FST) and tail suspension test (TST).2>% In
TST, immobility mimics a state of depression
which might be reduced by several antidepressive
agents. Similarly, in the FST, mice are forced to
swim in restricted space, which might induce a
state of behavioral despair in animals reflecting a
depression. The administration of the methanol
extract produced a diminution of immobility time
of mice exposed to the both forced swimming and
tail suspension tests. In addition, the forced swim
test showed the increased active behavior like
swimming and climbing. It has been established
that the shortening of immobility time in the
forced swimming and the tail suspension tests
depends mainly on the enhancement of central 5-
HT  (hydroxytryptamine)and  catecholamine
neurotransmission. Taken together, the plant
showed antidepressant-like activity without
affecting locomotor activity. 25263435

The secondary metabolites produced in this plant
might have a greater role for the analgesic and
antidepressant activities. It has already been
reported that B. rapa subspecies chinensis
produces lot of kaemferol and isorhamnetin type
flavonoids.* These flavonoids have the potentials
to act as both analgesic®®®" and antidepressant
agents.®3° These might be considered as one of
the reasons to justify the analgesic and
antidepressant actions of this herb.

Conclusion: The methanolic extract of B. rapa
subsp. chinensis exhibited analgesic and
antidepressant activities in mice model. Further
comprehensive investigations are required to
explore the detail mechanisms behind these
bioactivities and isolate the bioactive molecules
from this plant.
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