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Abstract   
The present study was designed to evaluate the analgesic and anti-inflammatory activities of the ethanol extract of 
whole plant of Asteracantha longifolia Nees (family Acanthaceae) in mice. The analgesic activity was determined 
for its central and peripheral pharmacological actions using hotplate, formalin induced pain and acetic acid-induced 
writhing test in mice. Anti inflammatory effects were determined by ear swelling induced by croton oil, xylene-
induced ear edema, leukocyte migration induced by carrageenan, cotton pellet-induced granuloma formation. 
Tramadol (10 mg/kg) and Ibuprofen (100 mg/kg) were used as reference analgesic agents. The crude ethanol extract 
showed a significant inhibition of ear swelling caused by croton oil and xylene in mice. The crude extract decreased 
leukocyte migration induced by carrageenan, also moderately inhibited the weight of granuloma induced by a cotton 
pellet, as well as the formalin-induced pain. The extract given by p.o. route, produced significant inhibition of 
abdominal constrictions caused by acetic acid. Moreover, the extract also showed moderate analgesic activity on the 
hot plate pain threshold in mice. These data demonstrated that the plant may contain bioactive compounds possessing 
anti-inflammatory and analgesic activities. 
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Introduction 
 Asteracantha longifolia Nees is an important 
medicinal herb widely distributed in Indian subcontinent 
and is used by local population for different medicinal 
purposes (Warrier et al., 1995). The plant is known to 
possess antitumor (Ahmed et al., 2001), hypoglycaemic 
(Muthulingam, 2010), antibacterial (Muhamed et al., 
2011), free radical scavenging and lipid peroxidation 
activities (Vijayakumar et al., 2005). This plant contains a 
diversity of biologically active compounds such as 
alkaloids (Mandal et al., 2010), waxy substances, gum 
(Chopra et al., 2006), minerals as Ca, Mg, K, Fe, Cu, Zn, 
Mn, Co & Cr (Jamil et al., 2007) and phytosterols 
(Nadkarni, 2007), essential oil, a straight chain ketone 
(Asolkar et al., 2005), flavonoids, terpenoids, manganese 
salts, potassium chloride & sulphate and fixed oils 
(Dasgupta et al., 2007). Hence in the present study, the 
ethanol extract of whole plant of A. longifolia was 
examined for its anti-inflammatory and analgesic 
properties. 
 

Materials and Methods 
 Plant material and preparation of the extract: The 
whole plant of A. longifolia was collected from Savar, 
Dhaka in March 2010 and was identified in Bangladesh 
National Herbarium, Mirpur, Dhaka (Accession number- 
37543). The collected materials were thoroughly washed 
in water, chopped, air dried at 40 ºC for a week and 
pulverized in electric grinder. The powdered material was 
extracted using 95% ethanol for 72h in a Soxhlet 
apparatus. The obtained extract was evaporated with the 
help of rotary evaporator under reduced pressure to give a 
residue.  
 Source of chemicals: All the chemicals/drugs and 
solvents used in this study were of analytical grade and 
purchased from Merck Chemicals, Square 
Pharmaceuticals Ltd. 
 Animals and treatment: For the experiment Swiss 
albino mice of either sex, 6-7 weeks of age, weighing 
between 25-30 g, were collected from the Animal 
Research Laboratory in the Department of Pharmacy, 
Jahangirnagar University, Savar, Dhaka. Animals were 
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maintained under standard environmental conditions 
temperature: (27.0 ± 1.0°C), relative humidity: 55-65% 
and 12 h light/12 h dark cycle and had free access to feed 
and water ad libitum. The animals were acclimatized to 
laboratory condition for one week prior to experiments. 
All protocols for animal experiment were approved by the 
institutional animal ethical committee. 
A. Anti-inflammatory activity of A. longifolia 
 a)  Ear swelling induced by croton oil in mice: The 
croton oil induced ear edema test was performed as 
described by Zitterl-Eglseer (1997). The test samples 
including Ibuprofen (100 mg/kg) as a positive- control 
were given orally to the mice. One hour later, each animal 
received 15 µl of croton oil on the inner surfaces of the 
right ear lobe and 15 µl  acetone on the inner surface of 
left ear lobe. Mice were sacrificed one hour after croton 
oil application and circular sections were taken, using a 
cork borer with a diameter of 3 mm, and weighed. 
 b)  Xylene induced ear edema in mice: The xylene 
induced ear edema test was performed as described by Dai 
et al. (1995). The test samples including, Ibuprofen (100 
mg/kg) as a positive- control were given orally to the 
mice. One hour later, each animal received 20 µl of xylene 
on the anterior and posterior surfaces of the right ear lobe. 
The left ear was considered as control. Mice were 
sacrificed one hour after xylene application and circular 
sections were taken, using a cork borer with a diameter of 
3 mm, and weighed. The percentage of ear edema was 
calculated based on the weight of left ear without xylene. 
 c)  Leukocyte migration induced by carrageenan: The 
carrageenan-induced peritonitis test was performed as 
described by Ferrandiz and Alcaraz, (1991). Mice were 
divided into 4 groups of 6 animals each. Group 1, the 
control group received normal saline, p.o., group 2, the 
standard group received Ibuprofen (100 mg/kg). Groups 3, 
4, received ethanol extract (250 mg/kg, 500 mg/kg), 60 
min before being injected with carrageenan (0.75%, 0.25 
ml, i.p.). Four hours after carrageenan administration the 
mice were killed and 2 ml of modified PBS (Phosphate 
buffer saline) was injected into the peritoneal cavity. Total 
cell counts in the lavage fluid were performed in a 
Neubauer chamber. The results were expressed as (mean± 
SEM). 
 d)  Cotton pellet induced granuloma formation in 
mice: The method of Swingle and Shideman, (1972) is 

used. Sterilized cotton pellets of (10 ± 1 mg) weight each 
was impregnated subcutaneously, one on each side of the 
abdomen of the animal, under light chloroform anesthesia 
and sterile technique. Test drugs were administered orally 
to male mice weighing 25-30 g in a once-daily dosage 
regimen for 7 days; the control group received vehicle 
only. The mice were sacrificed on the 8th day & removed 
cotton & dried 60 ºC for 24 h & weighed dry cotton 
weight. 
B.  Measurement of analgesic activity of A.  longifolia   
 a)  Formalin induced paw licking in mice: The 
method used for the study was developed by Hunskaar and 
Hole (1987).  Mice were divided into 4 groups of 6 
animals each. Group 1, the control group received normal 
saline, p.o., group 2, the standard group received 
Ibuprofen (100 mg/kg). Groups 3, 4, received ethanol 
extract (250 mg/kg, 500 mg/kg). After 1 h drug 
administration 20 µl formalin was injected into the dorsal 
surface of the left hind paw. The time spent for licking the 
injected paw was recorded. Animals were observed for the 
5 min post formalin (acute phase) and for 5 min starting at 
20th min post formalin (delayed phase). 
 b)  Acetic acid induced writhing: The method 
according to Koster et al. (1959) was employed for this 
test. Four groups of 6 mice each were pretreated with the 
ethanolic extract (250 mg/kg, 500 mg/kg), Ibuprofen (100 
mg/kg) and normal saline (10 ml/kg) respectively. Forty 
five minutes later each mouse was injected with 0.7% 
acetic acid at a dose of (10 ml/kg) body weight. The 
number of writhing responses was recorded for each 
animal during a subsequent 5 min period after 15 min I.P. 
administration of acetic acid and the mean abdominal 
writhings for each group was obtained. 
 The percentage inhibition was calculated using the 
formula - 
                  Mean no. of writhing (control) - Mean no. of writhing (drugs) 
% Inhibition = 

           Mean no. of writhing (control) 
 

 c)  Hot plate test: The hot plate test was used to 
measure response latency according to the method 
described by Eddy and Leimbach (1953) with slight 
modification. The temperature of the hot plate (model 
7280; Ugo Basile, Italy) was maintained at (55 ± 2 °C). 
Mice were divided into 4 groups of 6 animals each. Group 
1, the control group received normal saline, p.o., group 2, 
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the standard group received Tramadol (10 mg/kg). Groups 
3 and 4 received crude extract (250 mg/kg, 500 mg/kg), 
and animals were placed in a Perspex cylinder on a heated 
surface, and the time between placement of the animal on 
the hot plate and the occurrence of discomfort, indicated 
by either licking of the paws or jumping off the surface, 
was recorded as response latency. Mice with baseline 
latencies of more than 10 s were eliminated from the 
study, and the cut-off time for hot plate latency was set at 
15 s. The latency of discomfort was measured at 0, 30, 60, 
120, and 180 min after test solution administration. 
 
Results and Discussion 
 Croton oil is the oil prepared from the seeds of Croton 
tiglium. Externally, the oil can cause irritation and 
swelling. In this test, the inflammatory response is usually 
quantified by measuring the change in ear plug weight at a 
single time interval after the croton oil effect is maximal. 
The results obtained are summarized in Figure 1. As 
shown, ethanol extract at a dose of 500 mg/kg caused a 
significant (**p < 0.01) reduction in ear swelling 
(66.14%) compared to control at the time of measurement. 
Ibuprofen also impaired the ear swelling, but this anti- 
inflammatory effect was not much stronger.  
 

 
 
Figure  1. Graphical presentation of croton oil induced ear swelling test. 
Values of ear weight are (mean ±S.E.M.), (n=6) **P <0.01, significantly 
different from control; done by independent sample t-test 
 

 The xylene ear edema model permits the evaluation of 
anti-inflammatory steroids and is less sensitive to non-
steroidal anti-inflammatory agents (Zaninir et al., 1992). 
The result of the xylene induced ear edema test in mice is 
presented in Table 1. The crude extract at a dose of 500 
mg/kg produce significant inhibition of edema and this 
effect is stronger than the reference drug.  
 

Table 1. Effect of ethanol extract of A. longifolia on xylene induced 
ear edema in mice. 

 
Group Doses 

(mg/kg) 
Ear weight 

(mg) 
Inhibition 

(%) 
Control - 182.98 ± 17.20 - 
Ibuprofen 100 151.76 ± 22.09 17.06 

Ethanol extract 250 166.78 ± 12.15 8.85 

 500 131.96 ± 15.22** 27.88 
 
Values of ear weight are (mean ± S.E.M.). **P< 0.01, significantly 
different from control; done by independent sample t-test, (n=6). 
 

 The crude ethanol extract was studied for its ability to 
inhibit cellular migration to the peritoneal cavity. The 
result of the present study was presented in the Figure 2. 
The ethanol extract decreased leukocyte migration to the 
peritoneal cavity, mainly inhibiting neutrophil and 
lymphocyte migration, when compared with standard 
(Ibuprofen). In our assays, the extract slightly reduced the 
vascular permeability induced by carrageenan. This 
suggests that the extract exerts anti-inflammatory activity, 
especially in the acute phase of inflammation, can also 
affect leukocytes function. 
 

 
 
Figure  2.  Graphical presentation of carrageenan induced leukocyte 

migration test. 
Values of number of WBC are (mean ± S.E.M.), (n=6). The values are 
not statistically significant but reduce inflammation compare to the 
control; Analyzed by independent sample t-test. 
 

 The cotton pellet induced granuloma test is widely 
used to assess the transudative and proliferative 
components of chronic inflammation (Winter and Porter, 
1957). The weight of the wet cotton pellets correlates with 
transude material and the weight of dry pellet correlates 
with the amount of granulomatous tissue. The effects of 
the ethanol extract and Ibuprofen on the cotton pellet 
granuloma are summarized in Table 2. The ethanol extract 
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reduced the mass of the cotton-pellet granuloma. The 
highest concentrations of extracts reduced the mass to 
values that are comparable to those achieved with the 
known anti-inflammatory drug Ibuprofen.  
 
Table  2. Effect of ethanol extract of A. longifolia on cotton pellet-

induced granuloma formation test. 
        

Group Doses 
(mg/kg) 

Weight of cotton 
(gm) 

Inhibition 
(%) 

Control - 0.043 ± 0.0033 - 
Ibuprofen 100 0.040 ± 0.0035 6.976 
Ethanolic extracts 250 0.045 ± 0.0013 -5.14 
 500 0.037 ± 0.0018 12.62 

 
Weight of cotton pellet are (mean ±S.E.M.), (n=6). The 
values are not statistically significant But ethanolic extract 
(500) reduce cotton weight, done by independent t-tes 
 
 This observation suggests that the crude extracts of 
this plant have inhibitory effects on subacute inflammation 
(Nandal et al., 2009) and may have the capability to 
reduce the synthesis of mucopolysaccharides, collagen and 
the number of fibroblasts, the natural proliferative events 
in the granulation in tissue formation.  
 The formalin test was chosen to evaluate the potential 
analgesic effects of extracts because of its advantages over 
other models of pain. This test is very useful for 
evaluating the mechanism of pain and analgesia. Drugs 
such as narcotic analgesics inhibit both phases of pain in 
this model while peripherally acting drugs, such as aspirin 
or indomethacin, only inhibit the late phase (Santos et al., 
1994). The experimental result presented in the Figure 3 
showed the oral administration of ethanol extract failed to 
reduce the licking time of first phases. However, the 
extract exhibited greater effects on the second phase of the 
analgesic response.  But this effect is not statistically 
significant.  
 These data suggests that the extract can produce 
analgesic action through inhibition of COX and 
consequently prostaglandin synthesis. Acetic acid induced 
abdominal constriction is a standard, simple, and sensitive 
test for measuring analgesia induced by both opioids and 
peripherally acting analgesics. This test, besides being the 
most appropriate antinociceptive model for opioids (Hayes 
et al., 1987) is also commonly employed as a visceral 

inflammatory pain model. Table 3 shows that extract 
significantly reduced the number of writhing movements 
induced by the i.p. administration of acetic acid solution. 
The dose-dependent inhibition of abdominal constrictions 
by the ethanol extract indicates antinociceptive potential 
of the plant. The extract might have suppressed the 
synthesis of prostaglandin in the bodies of the animals. 
 

 
 
Figure  3.  Graphical presentation of formalin induced pain. 
Values of first 5 & second 5 minutes are (mean ± S.E.M.), (n=6). The 
values are not statistically significant but reduce pain compare to the 
control; Analyzed by independent sample t-test. 
 
 
Table 3. Effect of ethanol extract of A. longifolia on acetic acid 

induced writhing test. 
 

Group Doses 
(mg/kg) 

Number of 
writhing 

Inhibition 
(%) 

Control - 24.20 ± 2.84 - 
Ibuprofen 100 17.83 ± 3.11 26.32 
Ethanolic extracts 250 20.17 ± 4.22 16.69 
 500 11.17 ± 3.60* 53.84 

 
Number of writhing values are (mean ±S.E.M.). *P < 0.05, significantly 
different from control; done by independent t-test, (n=6). 

 Hot plate test is commonly used to assess narcotic 
analgesics, other centrally acting drugs, including 
sedatives and muscle relaxants or psychotomimetics have 
shown activity in this test. However, in contrast to the 
effect for morphine, indomethacin and other NSAIDs have 
no effect according to the hot-plate test (Yamamoto and 
Nozaki-Taguchi, 1996). Table 4 shows the results of the 
hot plate test. The crude extract increased the reaction 
time to the thermal stimulus. The highest nociception 
inhibition of thermal stimulus was exhibited by alcoholic 
extract at a dose of 250 mg/kg, which was comparable to 
the Tramadol.  
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Table  4. Effects of ethanol extract of A. longifolia on latency to hotplate test. 
 

Group Doses 
(mg/kg) 

-30 min +30 min +60 min +120 min +180 min 

Control - 5.88 ± 1.14 8.76 ± 1.77 7.78 ± 1.12 10.54 ± 1.73 8.92 ± 1.64 

Tramadol 10 8.07 ± 1.30 11.34 ± 0.97 11.44 ± 1.14* 12.09 ± 1.33 8.71 ± 1.29 

Ethanolic extracts 250 8.38 ± 1.93 11.56 ± 1.22 12.60 ± 1.10** 11.86 ± 1.14 6.86 ± 2.20 

 500 5.24 ± 0.41 5.94 ± 1.37 6.46 ± 1.46 7.72 ± 1.62 7.12 ± 0.65 

 
Values are mean ±SEM, (n = 6);  
-30 min means 30 minutes before drug administration, +30, +60 indicates 30, 60 minutes after drug administration 
*: p<0.05, **: p<0.01 significantly different from control; Analyzed by independent sample t-test. 

 
Conclusion 
 The results demonstrated significant analgesic and 
anti-inflammatory properties of the ethanol extract of  A. 
longifolia which were similar to, and in some cases better 
than, those of the positive controls. These indicated that 
this plant could be a potential source for discovery of 
newer analgesic and anti-inflammatory “leads” for drug 
development. Present study finding supports the 
traditional claims and provides a scientific basis for anti-
inflammatory effect of A. longifolia in inflammatory 
diseases. 
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