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Abstract: Analgesic potential of the pet ether (PECB), chloroform (CCB), n-butanol (NBCB) and
hydromethanolic (HMCB) fractions of the aerial parts of Commelina benghalensis Linn. was evaluated for
centrally acting analgesic property using hotplate and tail immersion method and peripheral pharmacological
actions using acetic acid-induced writhing test to scientifically validate some of the folkloric and ethnomedical
uses of the plant. All fractions, at the dose of 200 and 400 mg kg ' b.wt.. displayed significant analgesic action
in a dose dependent manner in the tested models. In acetic acid-induced writhing test, all extracts exhibited
significant (p<0.05) reduction of writhing response in a dose dependent manner; the response decreased in the
order Diclofenac-Na (76.16%) = CCB2 (68.8%) > NBCB2 (61.9%) = HMCB2 (52.8%) = PECB2 (48.0%). In hotplate
and tail immersion method, all fractions caused a significant (p<0.0-0.001) increase in latency time and the results
are comparable to the standard drug Nalbuphine. These results suggest significant analgesic potential of
C. benghalensis and thereby justify its traditional uses in various types of pain,
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INTRODUCTION

Pain has been officially defined as an unpleasant
sensory and emotional experience associated with actual
or potential tissue damage. Pain 1s a warning signal and
primarily protective in nature, but often causes
discomfort. It is the most important symptom that brings
the patient to physician. Excessive pain may be
unbearable and cause other effect-sinking sensation,
apprehension, sweating, nausea, palpitation and raise or
fall in BP, tachypnea. Analgesics relieve pain as a
symptom, without affecting its cause (Tripathi, 1999).
Currently available analgesic drugs such as opiates and
NSAIDs are not useful in all cases due to their side
effect profile. Opiate analgesic such as morphine has
strong  addictive potential and  other side effects
including respiratory depression, drowsiness, decreased
rastrointentinal motility, nausea and several alterations
of endocrine and autonomic nervous system while
NSAIDs are well known for their ability to produce
gastrointestinal bleeding, ulceration etc (Mate er al., 2008;

Almeida er al., 2001). Therefore, search for new analgesic
drugs with promising pharmacological actions has
become an urgent need.

Commelina benghalensis (family Commelinaceae),
locally known as Dholpata, 1s a perennial herb native to
tropical Asia and Africa. It is used in the Indian
subcontinent as a folk medicine for the treatment of
variety of aillments. The plant is used for mouth thrush
(Ssenyonga and Brehony, 1993), inflammation of the
conjunctiva, psychosis, epilepsy. nose blockage in
children (Okello and Ssegawa, 2007), insanity
(Tabuti er al., 2003) and exophthalmia. In China,
C. benghalensis 1s used medicinally as a diuretic,
febrifuge and anti-inflammatory (Deyuan and Robert,
20000, It 15 used as an animal fodder, eaten by humans as
a vegetable in Pakistan, also used there medicinally, but
with different purported effects, including as a laxative
and to cure inflammations of the skin as well as leprosy
(Qaiser and Jafri, 1975). Some previous phytochemical
screenings on Commelina communis and Commelina
undulara revealed the presence of anthocyanins and a
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dammarane type compound in this genus (Ghani, 2003).
Literature search revealed no previous report on the
analgesic activity of C. benghalensis. Therefore, the
present study was designed to investigate the analgesic
activity of the aerial parts of C. benghalensis in order to
examine the pharmacological basis of the use of the plant

in folk medicine for the treatment of pain.
MATERIALS AND METHODS

Plant material: The plant was collected from Old Elephant
Road, Eskaton Garden, Dhaka in April 2008 when weed
beds were in their maximum densities. The whole plant
with leaves, stems and roots was collected and identified
by experts in Bangladesh National Herbarium, Mirpur,
Dhaka (Accession No. 32784). The plant was thoroughly
washed with water; roots were discarded and the aerial
parts were dried in hot air woven at 50°C for 3 days and at
40°C for the next 4 days.

Extraction and solvent-solvent partitioning: The dried
aerial parts were coarsely powdered from which 83 g was
extracted with a mixture of methanol: water (7:3, v/v) by
a Soxhlet apparatus at 50°C. The solvent was
completely removed and obtained 18 g (yield 21.7%) dried
crude extract. Solvent-solvent partitioning was done
using the protocol. The crude extract was dissolved in
109 aqueous methanol to make the mother solution which
was partitioned off successively by three solvents
namely pet ether (3x100 mL), chloroform (3x100 mL),
n-butanol (3x100 mL). All the three fractions and the
residual hydromethanol fraction were subjected to
dryness under reduced pressure. The dried extracts thus

obtained were used for investigation.

Animal: Swiss albino mice of either sex, 3-4 weeks of age,
weighing between 20-25 g were used for the analgesic
screening. The mice were collected from the animal
research branch of the International Center for Diarrheal
Disease and Research, Bangladesh (ICDDR, B). Animals
were maintained under standard environmental conditions
and had free access to feed and water ad libitum. The
newly collected mice were acclimatized to the new
environment for one week prior to the experiment.

Analgesic activity

Acetic acid-induced writhing test: The antinociceptive
activity of the samples was studied using acetic
acid-induced writhing model in mice (Ahmed ef al., 2004).
The animals were divided into control, positive control
and test groups with five mice in each group. The animals

of test groups received test samples at the dose of
200 and 400 mg kg™' b.owt.
received standard drug Diclofenac-Na at the dose of
10 mg kg™ b.wt. and vehicle control group was treated
with 1% Tween 80 in water at the dose of 10 mL kg™ b.wt.
Test samples and vehicle were administered orally 30 min
before intraperitoneal administration of (.7% acetic acid

Positive control group

but Diclofenac-Na was administered intraperitonially
I 5 min before injection of acetic acid. After an interval of
5 min, the mice were observed for specific contraction of

body referred to as writhing for the next 10) min.

Hot plate method: The paws of mice are very sensitive to
temperature at 55#0.5"C, which are not damaging to the
skin. The animals were placed on Eddy’s hot plate kept at
a temperature of 55+0.5°C. A cut off period of 15 sec
(Franzotti er al., 2000), was observed to avoid damage to
the paw. Reaction time was recorded when animals licked
their fore or hind paws, or jumped prior to and 0, 30, 60
and 90 min after oral administration of the samples
(Eddy and Leimback, 1953; Kulkarni, 1999; Toma et al.,
2003). The animals of test groups received test samples at
the dose of 200 and 400 mg kg™' b.wt. Positive control
agroup and wvehicle control group were treated with
Nalbuphine (10 mg kg~ b.wt.) and 1% Tween 80 in water
(10 mL kg~' b.wt.), respectively.

Tail immersion test: The procedure is based on the
observation that morphine like drugs selectively prolongs
the reaction time of the typical tail withdrawal reflex in
mice (Toma et al.., 2003). The amimals of the control,
positive control and test groups were treated with
Nalbuphine (10 mg kg~' b.wt.), 1% Tween 80 in water
(10 mL kg™ b.wt.) and test samples at the dose of 200 and
400 mg kg~ bowt., respectively. 1 to 2 cm of the tail of
mice was immersed in warm water kept constant at 55°C.
The reaction time was the time taken by the mice to deflect
their tails. The first reading was discarded and the
reaction time was recorded as a mean of the next three
readings. A latency period of 20 sec was defined as
complete analgesia and the measurement was stopped
when the latency period exceeded to avoid injury to mice.
The latent period of the tail-flick response was taken as
the index of antinociception and was determined before
and 0, 30, 60 and 90 min after the administration of drugs.

Statistical analysis: Statistical analysis was carried out
using one-way ANOVA followed by Dunnet’s multiple
comparisons. The results obtained were compared with
the vehicle control group. The p<().05 were considered to
be statistically significant.
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RESULTS AND DISCUSSION

Acetic acid-induced writhing in mice: The results
showed that the different fractions of C. benghalensis at
all doses produced significant (p<0.03) inhibition of
writhing reaction in a dose dependent manner. The
reference drug diclofenac sodium was more potent than
the plant extracts at all dose levels (Table 1).

Hot plate test: The extracts were found to dose-
dependently cause a prolongation of the hot plate
latency. The response produced by the fractions was

Table 1: Effect of C. benghalensis fractions on acetic acid-induced writhing

in mice

Croups Dose (mg ke™") No. of writhing Protection (%)
Contral Yehicle 3041310 -
Diclofenac-MNa 10 9.4+ 547 To.l4
FECEI] 200 26,7+1.754% 32.20
PECH2 400 20,520,791 % 45.00
CCBI 200 21.3+0.942# 4590
CCR2 400 12,340,398 6880
NBCEI 200 20.5&] 683 2510
NBCRB2 M) I 5.0 554" 2] .90
HMCRI 200 23, 1+0.742% 41.40
HMTCB2 4 | B.6x]1.395% 3280

Values are MeantSEM. (n = 3); Fpl03, Dunnet test as compared to
control, PECB: Pet ether fraction, CCB: Chloroform fraction, NBCB:
n-butanol fraction and HMCB: Hydromethanol fraction of C. benghalensis;
1 =200mgkg ™' bowt., 2 =400 mg kg™ bowt.

Table 2: Effect of . benghalensis fraciions on hotplate latency in mice

significant and comparable to the reference drug

Nalbuphine (Table 2).

Tail immersion test: The tail withdrawal reflex time after
administration of the plant extracts was found to increase
with increasing dose of the fractions. The result was
statistically significant (p<0.001) (Table 3).

Commeling benghalensis has not been subjected to
pharmacological investigations so far for analgesic
screening  to provide scientific  justification o its
traditional claim in various pains. All the fractions of
C. benghalensiy displayed significant analgesic action in
a dose dependent manner in the tested models. Therefore,
the present study has shown to establish remarkable
analgesic potential of C. benghalensis using acetic acid-
induced writhing test for visceral pain and hot plate plus
tail immersion test for pain mediated by central activity.

Acetic acid-induced writhing in mice is a model of
visceral pain which is highly sensitive and useful for
screening analgesic drugs. C. benghalensis plant extracts
caused dose-dependent antinociception against chemical
induced pain in mice. Chloroform extract of the plant
(CCB) at 400 mg kg ' b.wt. was found to exhibit the
highest (68.8 %) writhing response inhibitory effect.

Acetic acid-induced writhing model represents pain
sensation by triggering localized inflammatory response.

Mean latency (sec)

Inhibition (%)

Ciroups Dose (mg kg™') 0 min A0 rman L ran A0 an Gl min O min
Control Vehicle 2,730,190 2,830,271 2,600,228 2.8620.169 - - -
Nalbuphine 10 2. R4 268 B (), 2040+ Q6534 BT+ 1453440 361+ iR 715 B4
PECE] 200 2.830.237 5,070, B02* 5.17+0.683* 5.1440.535% 44.1 46.7 44.5
FECB2 400 363+0.213 6,570, 830* 1.2640.636% 6050 80w+ 56,9 62,1 52.8
CCE] 200 2.E30317 b B, 79T # 12.662]. 167+ 131 1&0.964+ 583 T8.2 T8.2
CCH2 400 2.97+0.452 68340557 11.1340.756% 0. 2440 654 % 58.5 75.3 69,1
NBCEI 2000 2R3 184 T35, 584 14000, 644+ 0. 1620.3]3% al.4 a4 HE.R
NBCRH2 400 2.994+0.064 Y57 G34Y 14.2240,354% T.49+].350*% 71.3 L Gl.8
HMCRI 200 2. 75+0.203 B0, 64T * 11.3540.675* 14,01 £0.482% 6.4 T7.1 79.6
HMOCH2 40 2 8RB0 105 9,190,470 13, 1640.84]1% |4. 450 245% 65,2 B2 8.2

Values are Meant5EM, (n = 5); Fp<00.05, Dunnet test as compared o control; PECE: Pet ether fraction, CCB: Chloroform fraction, NBCB: n-butanol fraction
and HMCB: Hydromethanol fraction of €. benghalensis: 1 = 200 mg kg™ bowt., 2 = 400 mg kg™’ bowt.

Table 2: Effect of . benghalensis fractions on tail withdrawal reflux in mice

Mean latency (sec)

Inhibition (%)

30 min 6 min ) min

) min

6 min

90 min

Groups Dose (mg ke~ ") 30 min

Control Vehicle 22140, 106 2,500,187 2,900,371 2.3940,191 - - -
MNalbuphine 1] 22740147 RO 40725 Q2320 407+* 11534 040+F 587 BEG T34
PECBEI 200 2000339 4.57+0.209%+ 5.594) 47T .74 4T w 45.3 48.2 54.3
FECE2 400 3.0240.397 51240, 217%% .00 20,600+ T3THD 202+ 51.2 51.8 58.2
CCBI] 2000 2.55:0.172 37T} 3FTE 4. 7120542+ 54340 436%F 336 JE5 433
CCE2 400 2.59+0.253 4. 2040.550%% 5. 18404754 5,780,502+ 40,5 44.0 46.7
NBCREI 200 28640435 4,330, 128%* 5100, 2770+ 4. 530, 1 B0*+* 42,2 432 32.0
MBCHE?Z 40100 20840447 5. 3540 3460 .65 27T+ 5.6840) 220+* 532 487 458
HMCE1 200 2.03+0.196 330402594+ 497404594 53540, 28+ 24.3 41.7 42.4
HMCR2 0100 207,268 J.00H0. 1 [R#* L= I G 5602, | 9E*F 3.6 421 33.0

Values are MeantSEM, (n = 5); ¥ pa 001, Dunnet test as compared 1o control. PECR: Pet ether fraction, CCB: Chloroform fraction, NBCR: n-butanol
fraction and HMCB: Hydromethanol fraction of C. benghalensis: 1 = 200 mg kg™' bowt, 2 =400 mg kg™’ bowt.
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Such pain stimulus leads to the release of free arachidonic
acid from tissue phospholipid by the action of
phospholipase A2 and  other acyl  hydrolases
(Ahmed er al., 2006). The prostaglandins, mainly
prostacyclin and prostaglandin-E have been reported to
be responsible for pain sensation by exciting the A-fibres.
Activities in the A d-fibres cause a sensation of sharp well
localized pain. Any agent that lowers the number of
writhing will demonstrate analgesia preferably by
inhibition of prostaglandin  synthesis. a  peripheral
mechanism of pain inhibition (Ferdous er al., 2008).

Commelinag  benghalensis is reported to contain
sterols, alkaloids, caffeine, anthocyanins (water-soluble
flavonoid pigments) and carotenoids (Samant and Pant,
2006; Raju er al., 2007). These compounds may be
responsible for the analgesic activity. Flavonoids being
powerful antioxidants (Brown and Rice-Evans, 199%;
Vinson et al., 1995) are reported to play role in analgesic
activity  primarilly by targeting  prostaglandins
(Rajnarayana er al., 2001; Ramesh er al, 1998).
Carotenoids are also reported to possess antioxidant
action (Krinsky, 2001). So it can be assumed that their
Cyclooxygenase (COX) inhibitory activity and antioxidant
activity may reduce the production of free arachidonic
acid from phospholipid or may inhibit the enzyme system,
which 1s responsible for the synthesis of prostaglandins
and ultimately relive pain-sensation,

The extracts of C. benghalensis also produced dose
dependent prolongation of hot plate latency. At 90 min,
hydro methanol fraction of the plant (400 mg kg™')
produced the maximum pain inhibition (80.2%) which was
almost equal to the standard drug nalbuphine that
produced 80.4% pain inhibition. The hotplate test is
supraspinally mediated and therefore a test of central
activity. It is an established fact that any agent that
causes a prolongation of the hot plate latency using this
test must be acting centrally (Ibironke and Ajiboye, 2007).

The thermal stimulation in tail immersion test is also
considered to be selective to screen out centrally acting
analgesic activity, Tail withdrawal reflex data shows that
at 90 min, the pet ether fraction produced maximum pain
inhibition (58.2%) while the standard Nalbuphine
produced 73.3% pain inhibition. Narcotic analgesics
inhibit both peripheral and central mechanism of pain,
while NSAIDs  inhibit  only peripheral pain
(Elisabetsky er al.. 1995; Pal et al., 1999). The fractions
inhibited both types of pain, suggesting that the plant
may act as a narcotic analgesic. However in hotplate test,
the response produced was very strong and was
comparable to the reference drug nalbuphine, which
indicates  that the plant is likely to have prominent
central analgesic action. Overall, the analgesic action of
C. benghalensis 15 assumed to be due to inhibition of
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prostaglandin synthesis, antioxidant action and its role on
central analgesic mechanism.

CONCLUSION

In conclusion, it can be claimed that C. benghalensis
possesses significant analgesic action which provides a
scientific basis to the folkloric claim of the plant in the
management of pain and similar ailments, However, a lot
remains to find out the exact mechanism of analgesic
action and to isolate the active phytoconstituentis)
responsible for such activity.,
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