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Analgesic activity of three Channa spp. fish extracts
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SUMMARY

In the present study, three Malaysian Channa spp. fish Channa striatus, Channa micropeltes and
Channa lucius were assessed for their analgesic activity. Distilled water and mixture of chloroform :
methanol were used for extraction. The analgesic or antinociceptive activity was investigated by
abdominal writhing and hot plate test. The water extract of Channa striatus and the chloroform :
methanol extract Channa lucius produced potent antinociceptive effect when assessed with the
abdominal writhing test. The activity was compared to morphine where the activity of the
extracts was less potent than the opioid. In the hote plate test, water extract of Channa striatus
revealed significant activity and chloroform:methanol extract of Channa micropeltes had moderate
activity. However, these activities were statistically lower than morphine. Collectively, this study
also showed that Channa striatus extract was more potent analgesic agent when compared to the
other closely related snakehead Channa micropeltes and Channa lucius.
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INTRODUCTION

Channa (C.) striatus (haruan), C. micropeltes (toman)
and C. lucius (bujuk) are snakehead fish belongs to
Channidae family indigenous to many tropical and
subtropical countries including Malaysia. There
are fresh water, air breather and carnivorous fish
which are a valuable source of protein in most Asia
Pacific countries (Mohsin and Ambak, 1983). C.
striatus has been studied and has been reported to
possess antinociceptive, anti-eczema (Mat Jais et al.,
1997) and wound healing properties (Mat Jais et al.,

*Correspondence: N Somchit, Department of Biomedical
Science, Faculty of Medicine and Health Sciences,
University Putra Malaysia, 43400 UPM Serdang, Selangor,
Malyasia. E-mail: nhareet@medic.upm.edu.my

2006 Kyung Hee University Press

349

1994; Baie and Sheikh, 2000). In Malaysia, C
strintus is consumed as a remedy to help promot-
ing healing after surgical intervention, childbirth or
trauma (Mat Jais et al., 1998). C. striatus contains all
the essential amino acid and fatty acids required
for wound healing (Mat Jais et al., 1994, 1998).
Recently, we reported that all three C. spp. fish
having anti-inflammatory property (Somchit et al.,
2004). C. striatus has been studied extensively for
its pharmacological properties. However, to our
knowledge, no other study has been reported on
the other pharmacological benefits of the two
closely related C. micropeltes and C. lucius.
Therefore, the aim of this study are to access the
water and chloroform:methanol extracts of C.

strintus, C. micropeltes and C. lucius on anti-
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nociceptive activities by using abdominal constric-
tion or writhing test and hot plate test.

MATERIALS AND METHODS

Preparation of fish extracts

Adult C. striatus (1.0 - 2.0 kg), C. micropeltes (2.0-2.3
kg) and C. lucius (0.7 - 1.2 kg) were caught from the
wild in Kuala Terengganu district (East Coast of
Malaysia) and were verified by the Terengganu
Fisheries Department, Ministry of Agriculture,
Malaysia. The whole fish fillet extract was
prepared in two methods of using distilled water
or chloroform : methanol as solvent as described
by Mat Jais et al. (1997).

Antinociceptive assay

One hundred and sixty eight male Balb/C mice
weighing 20 - 35 g were used for the antinocicep-
tive activity tests. Mice were housed in plastic
cages with wood shaving as bedding in group of 6
(28 £ 2°C, 12 h light dark cycle) for 1 week prior to
experiments. Food and water were available ad
libitum.

The abdorminal writing test was performed as
described by Mat Jais et al. (1997) and Zakaria et al.
(2004a). Mice (n = 6 / group) were pretreated with
water or chloroform : methanol extracts of either C.
strintus, C. micropletes or C. lucius (15 mg/kg and 30
mg/kg) subcutaneously (s.c) 30 min before
intraperitoneal injection of acetic acid 0.6% (v/v).
Morphine (0.6 mg/kg) was used as reference
drugs and was administered 30 min before acetic
acid injection. Controls animals received a similar
volume of saline solution (10 ml/kg).

The abdominal constrictions indicated by
contraction of abdominal muscle together with a
stretching of hind limbs (Collier et al., 1968; Santos
et al., 1995). The number of abdominal constrictions
was cumulatively counted over a period of 30 min.
The antinociceptive activity was expressed as
percentage (Zakaria et al., 2004a).

The hot plate test was employed according to the

method described by Eddy and Leimback (1953).
Animals were placed on an Ugo Basile hot plate
maintained at 52 + 0.5°C. Mice with baseline latencies
less than 5 s were eliminate before start the
experiment. The cut-off time for hot plate latencies
was set at 20 s to avoid tissue injury. Animals (n=6
/ group) were pretreated with water or chloroform
: methanol extracts at 15 and 30 mg/kg, 30 min
before experiment. Morphine (5 mg/kg) was used
as a reference drug. Control animals received the
equivalent volume of saline solution (10 mi/kg).
The response latency recorded by either licking of
the hind paws, shaking or jumps off from the
surface (Mino et al., 2002). The response of latency
was determined at the time 0 and after 30, 60, 90,
120, 150, 180 and 210 min intraperitoneal administration
of extracts and morphine.

Statistical analysis

The results were presented as mean £ SEM..
Statistical significance was determined by analysis
of variance and subsequent Duncan’s multiple
range test (P < 0.05) for antinociceptive tests. The
analysis was performed using SPSS Statistical
version 11.5 Software.

RESULTS

Abdominal writhing test
The inhibitory effect of water and chloroform :
methanol extracts of three local C. spp. in the
writhing test is shown in Table 1. Morphine as a
reference drug showed significant inhibition by
99.25% was statistically more potent compared all
three local C. spp. extracts. The groups treated with
the water and chloroform : methanol extract of
three local C. spp. exhibited a significant reduction
in the number of writhing compared to control.
In comparison between water extracts of three
local C. spp. at dose 15 and 30 mg/kg, it was found
that C. strintus extract (15 and 30 mg/kg) and C.
micropeltes extract (15 mg/kg) produced more
potent inhibition by 59.28%, 57.63% and 47.45%,
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Table 1. The effect of the water and chloroform:methanol extracts of three C. spp. on writhing test in mice

Groups Dose (mg/kg) Number of constrictions Inhibition (%)

Control - 111.33 £ 10.50° -

C. strintus (DH,0) 15 47.17 +4.13 57.63
C. strintus (DH,0) 30 4533 +3.93° 59.28
C. striatus (C: M) 15 75.50 £ 10.45" 32.18
C. striatus (C: M) 30 65.17 +7.04 41.46
C. micropeltes (DH,0) 15 58.50 + 6.05% 4745
C. micropeltes (DH,0) 30 80.83 + 8.42° 27.40
C. micropeltes (C : M) 15 81.5+3.34° 26.79
C. micropeltes (C : M) 30 56.33 + 6.35° 49.40
C. lucius (DH,0) 15 77.00 £ 6.26" 30.84
C. lucius (DH,0) 30 86.00 £ 9.18° 22.75
C. lucius (C: M) 15 43.83 +1.92° 60.63
C. lucius (C : M) 30 57.67 +9.14% 49.20
Morphine 0.6 0.83 +0.40° 99.25

Values are (mean £ SEM.) (n=6/ group). abedyralues within the same column with different superscript differ (P

< 0.05).

respectively compared to C. micropeltes extract (30
mg/kg) and C. lucius extract (15 and 30 mg/kg).
In comparison between chloroform : methanol
extracts of three local C. spp. at dose 15 and 30 mg/
kg, it was found that C. lucius extract (15 and 30
mg/kg) produced potent inhibition by 60.63% and
49.20% respectively, the extract of C. miicropeltes
and C. striatus at dose 30 mg/kg exhibited 49.4%
and 41.46% respectively when compared to 15
mg/kg of C. strintus and C. micropeltes.
Comparison was made between water and
chloroform : methanol extract of three local C. spp,
it was found that water extract of C. strintus (15 and
30 mg/kg) showed potent inhibition by 59.28%
and 57.63% compared chloroform : methanol extract
(15 and 30 mg/kg). The chloroform : methanol
extract of C. micropeltes (30 mg/kg) exhibited 49.90%
inhibition compared to water extract of C. micropeltes
(15 and 30 mg/kg). The chloroform : methanol
extract of C. lucius (15 and 30 mg/kg) exhibited
60.63% and 49.20% respec-tively compared to the
water extract of C. lucius (15 and 30 mg/kg).

Hot plate test
Group treated with the chloroform : methanol

extract of C. lucius (15 and 30 mg/kg), the water
extract of C. lucius (15 mg/kg) and C. micropeltes (15
and 30 mg/kg) respectively failed to change the
latency time to licking or jumping when compared
to control group. However the water extract of C.
striatus at dose of 15 and 30 mg/kg showed
increased the latency time after 1 and 3 h treatment
respectively (P < 0.05).

The chloroform : methanol extract of C. micropeltes
(30 mg/kg) showed increased the latency time
only at 90 min treatment (P < 0.05). The water
extract of C. lucius (30 mg/kg) also showed increased
the latency time after 3 h treatment (P < 0.05). On
the other hand, the water and chloroform :
methanol extract of three local C. spp. failed to
promote antinociceptive effect in the hot plate
model of analgesia when compared to morphine.

DISCUSSION

The analgesic/antinociceptive activity of three C.
spp. fish extracts was evaluated using acetic acid
induced abdominal writhing and hot plate test.
Collier et al. (1968) reported that acetic acid acts
indirectly by releasing endogenous mediators at

2006 Oriental Pharmacy and Experimental Medicine 6(4), 349-354



352 MH Solihal et al.

stimulate the nociceptive (pain) effect. The
abdominal constriction response is thought to
involve in part local peritoneal receptor (Bentley et
al, 1983). Abdominal
induced by acetic acid is a very sensitive procedure
that enables the detection of peripheral anti-
nociceptive activity compounds in laboratory
animals. Acetic acid activates a chemosensitive
receptor in the abdominal cavity (Matsuda, 1998).
Several mediators such as kinin, substance P,

constriction response

acetylcholine and prostaglandins take part in
visceral pain model nociception (Jain et al., 1997)
and transmission of nociception from the viscera
(Cervero et al, 1999). In acetic acid induced
abdominal writhing which is the visceral pain
model, the processor release of arachidonic acid
metabolites via cyclooxygenase and prostaglandin
biosynthesis plays a role in the nociceptive
mechanism (Franzotti et al., 2000). From the results
obtained showed that both extract of three local C.
spp. have antinociceptive effect which were
expressed in a dose dependent manner and this
effect may be due to inhibition of the synthesis of
the arachidonic acid metabolite.

In our previous study, both fillet and mucus
extracts have been proved to exhibit antinociceptive
activities (Zakaria ef al., 2004a,b). The bioactive
compound(s) inside the extracts were shown to act
either by itself or by enhancing other analgesic
agents such as morphine (Mat Jais ef al., 1997).
Dambisya et al. (1999) also reported upon the
failure of naloxone, a common opiod antagonist, to
block or provide any effects on the antinociceptive
activity of haruan mucus extract. Since the haruan
extract was only active on abdominal constriction,
but not on tail-flick test and the site of the
antinociception of morphine is in central nervous
system (Bowman and Rand, 1980), they suggested
that the bioactive compound(s) in haruan extract
is not working on opiod system and may be more
active in visceral or peripheral system than
central.

The biochemical composition of haruan extract

(fillet) has an abundance of both free fatty acid and
amino acids (Mat Jais et al., 1994) but it is not clear
weather or not they form the basis of the analgesic
activity demonstrated in the present study. In this
current study, water extract of C. striatus was
found the best extract to give the significant
inhibition of writhing response elicited by acetic
acid compared to chloroform:methanol extract.
However, chloroform : methanol extract of C. lucius
was found the best extract to give the statistically
highest inhibition in writhing response compared
to water extract. It can be suggested that
bioactive present of two type of compounds
shows activity in water and chloroform:
methanol extract.

Hot plate test can be a simple and sensitive
method for studying analgesic and hyperalgesic
reactions in mice. This test measure the nociceptive
reactivity to thermal stimuli in mice which is a
sensitive acute pain test for detecting opiate
analgesia as well as several types of hyperalgesic
reaction from spinal origin (Choi et al., 2003). In the
present study, morphine, a centrally acting
analgesic drug, produced an inhibitory effect on
the nociceptive response in the hot plate test, a
central antinociceptive test (Parkhouse, 1979).
While both extract of three local C. spp. showed no
antinociceptive activity in this test. Thus, these
extract may not act via central mechanism,
although agents that alter the motor performance
of animals without acting on the central nervous
system.

Based on the current study, it was found that the
water extract of C. strintus and the chloroform:
methanol extract C. lucius produced antinociceptive
effect when assessed in chemical models of
nociception, acetic acid induced writhing, however
both of extract of three local C. spp. failed to
exhibited effect in a thermal model of nociception,
the hot plate test. These results suggested that the
antinociceptive action of the extracts is more
related to peripheral mechanism than with a
central mechanism.
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Table 2. The effect of the water and chloroform:methanol extracts of three Channa spp. on hot plate latency time in

mice

Dose Latency time (seconds)
Groups (rl?g/ 0 30 60 %0 120 150 180 210
Control - 595+013" 657+032° 650+030° 613019 698+£023" 763+030°° 648+042%° 6651027

Morphine 5 573+020° 1812+332" 204743000 1983+200° 1680+148 13.75+145 1127+116° 1040+065°

(%P”Ifg)”s 15 6854033 6154038 1028+108° 868+114" 867+0.70"" 832+039"" 930+050*" 830+052™
(Céf%’“’s 15 6454023 682+061° 697+045° 672+061° 6.85+047 648+053" 668+024™ 690+020°
(%P’ﬁ‘éﬁ”s 30 6854052 7184076 720+092 840+109" 817+067" 953+1.09° 1062+1.02% 1018+065"
(Céf\’}")’“‘s 30 7152048™ 732+064° 788+079° 808+072" 918+055° 685049 8844114 8774064
(%’}’g‘g)opc”"s 15 720+020° 620+035" 7504027 793+064™ 858+089°° 757 +065" 783+£089™ 647+023°
Eé’l'\’/})‘“’”e”‘fs 15 668£036™ 595£042 588:016 675:028 637+014° 610£039 6504021 633+013°
(%}gi‘(;)ope’tes 30 655+£062" 557+018" 565+033° 627+112 675+110°" 803+086™ 712+050*™ 598+051°
G S 30 683036™ 5974040° 75040657 10524186 700767 828089 757£065™ 7052022
(%’P’fg)‘s 15 677+£020™ 682+035" 673+042° 687+053 735£049"° 7122050 690+039" 640+016°
Eé’”l\g”s 15 607+031°" 605035 622+047 648+040° 6474032 7.23+049° 607+045  653+022°
(%i’{“})’)’s 30 650+036™ 560+025° 6574038 772+081° 813+098" 7.60+0.60" 890+105™° 825+088"
(%:’1’\‘,3”5 30 690+022" 598+040° 572043 688+079° 7.00£051" 682:069 620035 630054
Values are (mean + S.EM.). ***‘/Values within the same column with different superscript differ significantly (P <
0.05).
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