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ABSTRACT 

Background: Pain is an unpleasant sensation and is the most primitive of all 

senses. It is a major symptom in many medical conditions and can significantly 

interfere with a person's quality of life and general functioning. Analgesics like 

opioids and NSAIDS are used to treat pain but due to their side effects on long 

term use it is necessary to develop a compound with reduced side effects. Hence 

the present study was focused on screening of novel compound of novel 

compound 2-(4-nitrophenylimino)-N-cyclohexyl-4,5 diphenylfuran-3- 

carboxamide (AMSM-2(a-k) for analgesic activity in mice. 

Methods: The analgesic activity of test compound AMSM-2(a-k) at different 

doses (5 mg/kg, 10 mg/kg and 20 mg/kg) was evaluated by using Eddy’s hot 

plate for determining central analgesic activity using morphine (5 mg/kg) as 

standard drug, acetic acid induced writhing test for peripheral analgesic activity 

and formalin induced writhing test to evaluate both central and peripheral 

analgesic activity using aspirin as standard drug (300 mg/kg). The percentages 

of inhibition of writhing’s were calculated for acetic acid and formalin induced 

pain model. The statistical analysis was done using one way ANOVA followed 

by Dunnett’s test. All values with P <0.05 were considered statistically 

significant. 
Results: In hot plate method, the percentage increase in the latency of licking 

for test compound AMSM-2(a-k) at 20 mg/kg was significantly comparable to 

standard drug. Morphine (10 mg/kg) and AMSM-2(a-k) (20 mg/kg) gave the 

peak effect at 90 minutes. In acetic acid induced writhing method the 

percentage inhibition for AMSM-2(a-k) (20 mg/kg) was 73.93% for up to 20 

min and for aspirin was 57.12%. In formalin induced paw licking method, the 

percentage inhibition in licking response in the early phase for AMSM-2(a-k) 

with 20 mg/kg was 63.23% which was more significant than the standard drug 

aspirin (100 mg/kg) which gave a percentage inhibition of 42.17%. In the late 

phase the percentage inhibition in licking response for AMSM-2(a-k) (20 

mg/kg) was 74.33% and aspirin (100 mg/kg) gave a percentage inhibition of 

60.82%. 

Conclusions: The test drug AMSM-2(a-k) at a dose of 20 mg/kg showed 

promising results in hot plate method, equally comparable to the standard drug 

morphine and in acetic acid induced writhing test and formalin induced paw 

licking (early and late phase) methods they are more significant than the 

standard drug aspirin. This suggests AMSM-2(a-k) had potential central and 

peripheral analgesic activity. 
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INTRODUCTION 

Pain is an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage.
1
 It is a 

part of a defensive reaction against dysfunction of an 

organ or imbalance in its functions against potentially 

dangerous stimulus. It is a major symptom in many 

medical conditions and can significantly interfere with a 

person's quality of life and general functioning.
2
 

Psychological factors such as social support, hypnotic 

suggestion, excitement or distraction can significantly 

modulate pain's intensity or unpleasantness.
3,4

 This 

discomfort of pain can be removed by a group of 

compounds called analgesics. Opioid analgesics and 

NSAID’s are widely used in the management of pain but 

these are associated with serious adverse effects such as 

ulceration, gastrointestinal bleeding, additive potential, 

respiratory distress, drowsiness, nausea etc.
5
 

Based on the above reports, the authors were interested to 

search some compounds as analgesics with little or no 

side effects. Hence, the present study was designed to 

investigate the analgesic activity of novel substituted 

furan compound 2-(4-nitrophenylimino)-N-cyclohexyl-

4,5 diphenylfuran-3- carboxamide (AMSM-2(a-k) to treat 

pains and headaches. 

METHODS 

Synthesis of test compound  

The synthetic compound used for screening in the present 

study was synthesized in the P.E.S College of Pharmacy, 

Bangalore. The test compound 2-(4-nitrophenylimino)-N-

cyclohexyl-4,5 diphenylfuran-3- carboxamide (AMSM-

2(a-k) was synthesized by using a mixture of 2-amino-N-

cyclohexyl-4, 5-diphenylfuran-3-carboxamide (AMSM-

2) (0.005 mol, 1.045 gm), aryl aldehyde (0.005 mol) in 

ethanol (30 ml) and catalytic amount of glacial acetic acid 

(10 ml) as shown in Figure 1. This mixture was irradiated 

in microwave (900 watt) for 90 Sec. Later it was cooled 

to room temperature and the solid separated was filtered, 

washed with isopropanol and recrystallized with suitable 

solvent. 

 

Figure 1: Synthetic scheme for synthesizing the 2-(4-

nitrophenylimino)-N-cyclohexyl-4,5 diphenylfuran-3- 

carboxamide (AMSM-2(a-k). 

Infrared radiation (IR) spectra were recorded for the test 

compound by potassium bromide (KBr) pellet method. 

The different frequencies of the test compound were 

given in Table 1. Melting point of the compound 4-

nitrobenzaldehyde = 83
0
C. The purity of the compound 

was tested by TLC and Rf value measured was 0.52. 

Table 1: IR spectra of the test compound. 

Frequencies Functional group 

3512.49, 3433.41 NH, str 

3076.56 CH, str 

1535.39, 1437.02 C = C 

1659.23 NH, bend 

1689.70 C = O 

1174.69 C - N 

2929.97 CH, bend 

1371.43 C - O, str 

1633.76 CH2 

Analgesic activity 

The synthesized test compound was screened for 

analgesic activity by using the hot plate, acetic acid 

induced writhing and formalin induced paw licking 

methods in albino mice. 

Animals 

Swiss albino mice of either sex (20-25 g) were selected 

and maintained for 7 days in the animal house under 

standard conditions: temperature (24±10
o
C), relative 

humidity (45-55%) and 12:12 light: dark cycle. The 

animals were fed with standard rat pellet and water ad 

libitum. The animals were allowed to acclimatize to 

laboratory conditions 48 hours before the start of the 

experiment. All the experiments were conducted after 

obtaining permission from the Institutional Animal Ethics 

Committee (IAEC). For three methods a total of 90 mice 

were selected. For each test 30 mice were included and 

divided into 5 groups each consisting of 6 mice. 

Hot plate (Eddy’s hot plate) test 

In this method control animals were orally administered 

with 10% tween 80, standard group received morphine 5 

mg/kg intraperitoneally and remaining three groups 

received test compound orally at a doses of 5 mg/kg, 10 

mg/kg and 20 mg/kg by suspending in 10% tween 80 

respectively. After 60 min of the administration of tween 

80, morphine and test compound the time (reaction time) 

it takes each of the animals to jump off the hot plate was 

noted at the intervals of 20, 60 and 90 min and cut off 

period was 15 second. The mean of the responses for the 

animals (6 per group) administered each compound was 

compared with the control group.
6
 

Acetic acid induced writhing method 

Mice were divided into 5 groups consisting 6 animals in 

each. All the animals were pre-treated with aspirin (100 

mg/kg, p.o), as standard drug, test compound (5 mg/kg; 
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10 mg/kg; 20 mg/kg) was administered orally. After one 

hour of drug administration 1% acetic acid was injected 

intra peritoneally. 5 minutes after the intraperitoneal 

injection of acetic acid, number of writhes was counted in 

individual mice for a period of 20 minutes. The mean 

value for each group was calculated and compared with 

the control and percentage inhibition of analgesic activity 

was calculated using the formula.
7
 

% Inhibition = (Nc - Nt / Nc) × 100 

Where; Nt and Nc are the mean values of number of 

writhing in the test and control group, respectively. 

Formalin induced writhing test 

In this study, mice were injected orally with aspirin or 

test drug. One hour later each mouse was administered 

0.1 ml of 1% formalin subcutaneously under the dorsal 

surface of the hind paw. Each individual mouse was 

observed for a licking response. Readings were taken at 

0-5 minutes and 20-30 minutes. Pain responses were 

indicated by elevation or favouring of the paw or 

excessive licking and biting of the paw. Analgesic 

response or protection was indicated if both paws were 

resting on the floor with no obvious favouring of the 

injected paw. The mean for each group was determined 

and compared with the control group and the percentage 

inhibition against formalin induced paw licking in mice 

was calculated.
8
 

% inhibition = (Nc - Nt / Nc) × 100 

Where; Nt and Nc are the mean values of number of 

writhing in the test and control group, respectively. 

Statistical analysis 

All the results were analysed by one-way ANOVA 

followed by the Dunnett’s test. Values are expressed as 

mean±SD and percentages. The probability of 0.05 or 

less was considered statistically significant. 

RESULTS 

Hot plate method 

The onset of licking response in mice at different time 

intervals in seconds for the standard drug morphine and 

test drug (AMSM-2(a-k) (5 mg/kg; 10 mg/kg; 20 mg/kg), 

tween 80 for control group were calculated and presented 

in Table 2. It was observed that AMSM-2(a-k) at high 

dose (20 mg/kg) had attained peak effect at 90 minutes 

time when compared to control.  

 

Table 2:  Effect of AMSM-2(a-k) on latency time in seconds at different time intervals in hot plate method. 

 

 

Figure 2: Effect of AMSM-2(a-k) on percentage 

latency time for licking response in mice. 

The percentage increase in latency time for licking 

response in mice at different time intervals were given in 

Figure 2. 

Acetic acid induced writhing test 

The results were shown in Table 3. Numbers of 

writhing’s observed for 20 min. It was observed test drug 

produced dose dependent inhibition of writhing 

behaviour. The writhing counts decreased significantly in 

the group treated with highest dose (20 mg/kg) of 

AMSM-2(a-k) to about 73.93% which was comparable to 

standard drug morphine having 57.12%. The groups 

treated with test drug with different doses (5 mg/kg and 

10 mg/kg) also showed significant reduction in writhing 

0

20

40

60

80

100
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20min 60min 90min

99.71 
108.52 111.07 

42.28 

56.71 74.87 
54.39 

63.9 
75.85 

85.53 
94.57 

109.04 

morphine lowdose mediumdose highdose

Treatment  
Latency time (in sec) at different time intervals 

0 min 20 min 60 min 90 min 

Control  3.20±0.86 3.51±0.44 3.62±0.57 4.29±0.50 

Standard (morphine 5 mg/kg) 3.52±0.83
ns 

7.03±1.01* 7.34±1.63* 7.43±1* 

Low dose (AMSM-2(a-k) (5 mg/kg) 4.02±0.69
 ns

 5.72±0.97* 6.30±0.48* 7.03±0.73* 

Medium dose (AMSM-2(a-k) (10 mg/kg) 4.1±0.74
 ns

 6.33±0.69* 6.72±0.564* 7.21±1.10* 

High dose (AMSM-2(a-k) (20 mg/kg) 3.87±0.93
 ns

 7.18±1.30* 7.53±0.54* 8.09±0.67* 

Values are expressed as mean ± SD. *= P <0.001 compared with control group. ns = not significant. 
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due to acetic acid when compared and the percentage of inhibition being 46% and 66.7% respectively in Table 3. 

 

Table 3: Effect of AMSM-2(a-k) on acetic acid induced writhing test in mice. 

Treatment Number of writhing (counts/20 min) % inhibition P value 

Control 90.16±3.48 -  

Standard (aspirin 300 mg/kg) 38.66±3.26** 57.12 0.001 

Low dose (AMSM-2(a-k) (5 mg/kg) 48.66±7.06* 46.02 0.01 

Medium dose (AMSM-2(a-k) (10 mg/kg) 30±3.84** 66.72 0.001 

High dose (AMSM-2(a-k) (20 mg/kg) 23.50±3.08** 73.93 0.001 

 

Formalin induced paw licking method 

The paw licking phases were divided into two phases. 

Early phase was observed for 0–15 min and late phase 

was observed for 20-30 min. In both the phases the group 

of animal treated with higher doses of AMSM-2(a-k) 20 

mg/kg produced significant reduction in episodes of 

licking with percentage of inhibition 63.2 and 74.3 

respectively when compared. The group received 

morphine produced significant percentage inhibition at 

late phase 60%. The other test groups 5 mg/kg and 10 

mg/kg also showed significant percentage inhibition in 

late phase 47 and 62 than early phase 40 and 57 

respectively as shown in Table 4. These results suggests 

test drug possess significant analgesic activity at late 

phase against formalin induced paw licking in mice. 

 

Table 4: Effect of AMSM-2(a-k) on formalin induced paw licking model in mice. 

Treatment Early phase (0-15 min) Late phase (20-30 min) 
Percentage inhibition 

P value 
0 -15 min 20 -30 min 

Control 34 ± 3.09 24.66 ± 2.16 - - - 

Standard (aspirin 300 

mg/kg) 
21 ± 4.56** 9.66 ± 1.21** 42.17 60.82 0.001 

Low dose(AMSM-2(a-k)  

(5 mg/kg) 
20.33 ± 2.42* 13 ± 1.78* 40.20 47.28 0.01 

Medium dose (AMSM-2 

(a-k) (10 mg/kg) 
14.33 ± 2.58** 9.33 ± 4.08** 57.85 62.16 0.001 

High dose (AMSM-2 

(a-k) (20 mg/kg) 
12.50 ± 1.87** 6.33 ± 1.63** 63.23 74.33 0.001 

 

DISCUSSION 

The results obtained from the present study shows that the 

novel test compound 2-(4-nitrophenylimino)-N-

cyclohexyl-4,5 diphenylfuran-3- carboxamide (AMSM-2 

(a-k) has analgesic activity.  

In the present study acetic acid induced writhing test was 

performed to determine the peripheral analgesic activity 

of AMSM-2 (a-k). The standard drug used was aspirin as 

analgesic by exerting its effect primarily by interfering 

with the biosynthesis of cyclic prostanoids, i.e, 

thromboxane A2 (TXA2), prostacyclin, and other 

prostaglandins.
9 

The acetic acid induced writhing test is a 

standard test for measuring peripheral analgesic activity 

for novel analgesics.
10

 The associated pain response in 

this model is believed to involve the release of 

endogenous substances such as bradykinin and 

prostanoids, among others, which stimulate the 

nociceptive endings.
11

 In this study, from the results it 

was evident that the test compound AMSM-2(a-k) 

showed significant analgesic effect than aspirin. 

The formalin test in mice has been proposed as a chronic 

pain model which is sensitive to both peripheral and 

centrally active analgesic agents. The analgesic activity 

was estimated in two phases. The early phase of pain is 

attributed to the direct activation of nociceptors and 

primary afferent fibers by formalin, causing the release of 

pain mediators like tachykinins and bradykinin.
12,13

 This 

phase is inhibited by opioid analgesics.
14

 The second 

phase is due to an inflammatory reaction caused by tissue 

injury leading to the release of histamine, serotonin, 

prostaglandin, and excitatory amino acids.
15,16

 This phase 

is inhibited by non-steroidal, anti-inflammatory drugs 

(NSAIDs) and opioid analgesics. From the results it was 
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observed that AMSM-2(a-k) produced dose dependent 

inhibition in paw licking in mice in both phases. This 

indicated the novel compound AMSM-2(a-k) has both 

opioid analgesic and NSAID action. 

Hot plate method is a sensitive model to evaluate central 

analgesic activity. The paws of mice are very sensitive to 

heat at temperature which does not damage the skin. 

Responses found in this test are jumping, withdrawal of 

the paws and licking of the paws.
17 

The test drug at all 

doses prolonged reaction time. Of all high dose of 

AMSM-2(a-k) (20 mg/kg) showed potent analgesic 

activity at 90 minutes than standard drug morphine 

suggesting it had potent opioid receptor inhibition. 

CONCLUSION 

This investigation can conclude that the novel substituted 

furan compound possesses significant analgesic activity. 

The mechanism may involve both central and peripheral 

mechanisms. More number of tests has to be performed 

using more number of animals and different species to 

confirm the claim of analgesic activity for this novel 

substituted furan compound. 
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