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Abstract 

HE NSAIDs are drugs that differ in their pharmacological efficacy depending on their 

selectivity against COX2 enzyme. Therefore, the aim of study was to compare the 

pharmacological effects (analgesic, antipyretic, and anti-inflammatory) between nimesulide 

(selective) and aspirin (nonselective) COX2 inhibitors in mice. Analgesic ED50s for nimesulide and 

aspirin were 7.9 and 212.23 mg/kg, respectively. Both drugs exert their effects in a dose-dependent 

routine. The visceral analgesia (writhing reflex induced by 1% acetic acid) of nimesulide (15.8 mg/kg, 

i.m.) and aspirin was examined and revealed a significant superiority of nimesulide over aspirin 

(424.5 mg/kg, i.m) in decreasing the numbers of writhing reflex and percentages of inhibition in 

writhing numbers to be 66 and 46 %, respectively. The antipyretic effect of nimesulide was 

significantly more efficient than aspirin through decreasing the fever which induced by baker’s yeast 

(135 mg/kg, i.p.) for overall measured times after injection at 1, 2, 3, and 4h while aspirin has a good 

and significant antipyretic action after 2h of baker’s yeast injection. Formalin (1%) induced 

inflammation when injected in the paw for the positive (control) group of mice in comparison to the 

negative (control) group (injected with saline solution) while nimesulide decreased the inflammation 

in a good manner unlike the aspirin at 0.5, 1, and 2h after formalin injection. Our data demonstrate 

that nimesulide has better pharmacological properties than aspirin which is related to analgesia, anti-

pyresis, and anti-inflammatory effect in mice which makes it useful for practical use in the field of 

veterinary medicine. 
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Introduction  

Nimesulide (N-(4-Nitro-2-phenoxyphenyl)-methane 

sulfonamide) belongs to the non-steroidal anti-

inflammatory drugs (NSAIDs), having a selective 

inhibition of Cyclooxygenase (COX)2 enzyme with 

negligible effects on the beneficial prostaglandins 

needed for kidney and gastrointestinal tract 

biological functions in comparison to the other 

NSAIDs which have a nonselective inhibition of 

COX2 [1]. Nimesulide has reliable analgesic, 

antipyretic and anti-inflammatory properties 

therefore used in nociceptive and inflammatory 

conditions that are marked by hyperalgesia [2]. 

Nimesulide has a preferential COX2 inhibitor 20 

times more selective to COX2 than that of COX1 [3]. 

Nimesulide efficacy are unique as COX2 inhibitors 

on the inflammation; the nimesulide effects is reliant-

on for a wide range of actions, due to the 

involvement of nimesulide effects to immune along 

with the non-immune cells, resident cells, and 

extracellular matrix by a biochemical mechanisms 

and inhibition other inflammatory mediators which 

produced in a response to stimulation of cyclic-3,5'-

adenosine monophosphate (cAMP); this means that 

nimesulide has many factors to control the 

inflammation and pain [4].  Also, nimesulide has 

proven to be more active and longer lasting than 

paracetamol in inhibiting fever induced with brewer's 

yeast in rats [5,6]. 

Aspirin is one of the NSAIDs that is widely used, 

and it has several effects as antipyretic, analgesic, 

and anti-inflammatory through inhibition of COX 

T 
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(COX1 and COX2) enzymes which leads to the 

decrease in prostaglandin and prostacyclin 

production (prostanoids) which potentiate the effect 

of other pro-inflammatory mediators such as 5-

hydroxytryptamine and histamine and there is 

evidence that the analgesic effects of aspirin were 

mediated by a central mechanism through 

modulation the monoaminergic and opioid receptors 

[7-9]. Aspirin was found to reduce the inflammation 

caused by carrageenan injection in the hind paw of 

rats by inhibiting the hyperalgesia caused by a 

mechanical stimulation after carrageenan injection 

and have an analgesic effect in the case of acetic 

acid-induced abdominal contractions in the mice 

beside the reducing the late phase (without affecting 

the early one) of the formalin-induced hind paw 

licking behavior in the mice [9] and causes analgesia 

induced by a thermal method (hot plate) with 

decreasing in body temperature [10]. So, the purpose 

of this trial was to compare the pharmacological 

effects (analgesic, antipyretic, and anti-

inflammatory) between nimesulide (selective) and 

aspirin (nonselective) COX2 inhibitors in mice.  

Material and Methods 

Animal  

Ninety-eight albino Swiss mice (weighing 21-33 

g), with both sexes, were used throughout the study. 

The experimental animals were kept in the animal 

house of the College of Veterinary Medicine, Mosul 

University at optimal scientific conditions with a 10 

/14 h light /dark cycle with 22 ± 2 ºC of room 

temperature. Water and food were given in the 

laboratory according to standard protocol. 

Drugs  

Nimesulide (10%, Instant Pharmaceuticals, India) 

and aspirin (pure powder, Sanofi, France) were 

diluted with normal saline and given by 

intramuscular (i.m.) route with a volume of injection 

of 5 ml/kg of mice. 

Measuring the analgesic ED50 of nimesulide and 

aspirin in mice 

By using the up-and-down method [11], the 

median analgesic effective dose (ED50) of nimesulide 

and aspirin was determined by using the thermal 

method (hot plate) at 56
O
C [12]. Determination of 

the initial doses depended on preliminary along with 

the previous studies [13,14]. The decrease and 

increase in the dose were at a constant value for both 

of the drugs used.  

 Analgesic dose-response relationship of individual 

nimesulide and aspirin 

After determination of the ED50 of individual 

nimesulide and aspirin, we determined the dose-

response relationship of individual nimesulide and 

aspirin by using the doses of ED25, ED50 and ED100 

then assessing the analgesic effects of each drug after 

30 min of injection by using the hot plate at 56OC. 

The total number of mice used in this experiment 

was 30 divided to six groups (each group consists of 

5 animals). Three groups of nimesulide, the first 

injected with ED25 (4 mg/kg), the second injected 

with ED50 (7.9 mg/kg), and the last one injected 

with ED100 (15.8 mg/kg), while the other three 

groups of aspirin injected in doses of 106.2, 212.3, 

and 424.5 mg/kg (which resemble the ED25, ED50, 

and ED100), respectively. 

Effect of nimesulide and aspirin on visceral pain 

(writhing reflex) induced by acetic acid (chemical 

method ) and their comparison  

Three groups were used in this experiment, each 

group consisting of 5 mice, group 1 was injected 

with acetic acid 1% (0.1 ml/10g b.w.) 

intraperitoneally which induced a writhing reflex, 

group 2 was injected with nimesulide at 15.8 mg/kg, 

i.m. (ED100) and group 3 injected with aspirin at 

424.5 mg/kg, i.m. (ED100) before 30 minutes of acetic 

acid injection then recorded the time of writhing 

onset and the number of writhing through 30 minutes 

from injected acetic acid in mice [15,16].   

Comparison between nimesulide and aspirin at the 

level of antipyretic effect in mice 

In this experiment, 20 mice were used which 

divided to 4 groups (each group consisting of 5 

mice), first group was administered the normal saline 

(i.p.), the second group was injected with baker’s 

yeast  (pyrogenic dose 135 mg/kg dissolved in 5 ml 

of distal water to elevate the body temperature), the 

third group injected with nimesulide (15.8 mg/kg, 

i.m.) after 30 minutes from baker’s yeast injection 

and the fourth group injected with aspirin (424.5 

mg/kg, i.m.) after 30 minutes from baker’s yeast 

injection. All tested groups were measured the 

temperature before and after injection of baker’s 

yeast at times of 1, 2, 3, and 4 h [17].   

Comparison between nimesulide and aspirin as local 

anti-inflammatory drugs in mice    

Twenty mice were divided into 4 groups, each 

group consists of of 5 mice. Group 1 injected with 

normal saline (negative control group) in the right 

paw, group 2 injected with formalin (1%) (positive 

control group) in the right paw to induce 

inflammation [18,19], group 3 injected with 

nimesulide (15.8 mg/kg, i.m.) before 30 minutes of 

formalin injection [20] while the group 4 injected 

with aspirin (424.5 mg/kg, i.m.) before 30 minutes of 

formalin injection. The thickness of the paw for all 

the groups was measured by using the electronic 

caliper with the calculation of the time of onset and 

the number of paw lifting and licking or biting 

[20,21]. 
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Statistics 

One-way analysis of variance (SPSS, version 16) 

was used for statistical analysis of parametric data 

which was performed for multiple mean comparisons 

while the unpaired T-test used to relate the means 

concerning the two groups of experimental animals. 

The significance level was at p<0.05 [22]. 

Results 

ED50 of nimesulide and aspirin in mice  

The analgesic doses for nimesulide and aspirin 

that produce analgesia in half the population of mice 

were 7.9 and 212.23 mg/kg i.m, respectively by 

using the up and down paradigm (Table 1).  

Analgesic dose-response relationship for nimesulide 

and aspirin in mice  

Both nimesulide and aspirin exert their effects in a 

dose-dependent pattern. Also, indicate to the ED50 

dosage of nimesulide. A comparison can be made 

between the two drugs, and preference can be given 

to the nimesulide. The determined ED100 of 

nimesulide and aspirin were 15.8 and 424.5 mg/kg, 

i.m., respectively which produces the analgesic 

response significantly in mice (Table 2). 

Analgesic effect of nimesulide and aspirin in visceral 

pain writhing reflex in mice 

Injection of the double doses of ED50 for 

individual nimesulide and aspirin (15.8 and 424.5 

mg/kg i.m., respectively) caused an increased in the 

onset of time and decrease in writhing number 

comparison of a control group which injected acetic 

acid (1%, i.p.) to induced writhing reflex, also 

produced decreased in percentage in writhing 

number to 66% and 46% for nimesulide and aspirin 

respectively (Table 3) 

The comparative antipyretic effect between 

nimesulide and aspirin in mice 

The antipyretic effect of nimesulide was 

significantly more efficient than aspirin through 

decreasing the fever that induced via baker’s yeast 

(135 mg/kg, i.p.) overall measured times after 

injection at 1, 2, 3, and 4h while aspirin has a good 

and significant antipyretic action after 2h of baker’s 

yeast treatment (Table 4) 

 

TABLE 1. ED50 of nimesulide and aspirin in mice 

Variables Nimesulide Aspirin 

ED50= xf+(k×d)  7.9  

mg/kg, i.m. 

 212.23  

mg/kg, i.m. 

 First dosage  10 mg/kg  100 mg/kg 

 Latest dose (xf)  10 mg/kg  190 mg/kg 

 Table value (k)  -0.701  0.741 

 ± Doses (d)  3 mg/kg  30 mg/kg 

 Range of the  

dosages 

 7-10  

mg/kg 

 100-220 mg/kg 

 Overall mice used  5  

XOXOX 

8 

OOOOXOXO 

X character indicates analgesia; O means no analgesia 

 

TABLE 2. Analgesic dose-response relationship of nimesulide and aspirin in mice 

Dose  

(mg/kg, i.m.) 

Baseline (seconds) Latency time after 30 minutes 

from injection (seconds) 

Nimesulide 

4 (ED25) 2.20 ± 0.25 2.30 ± 0.20 

7.9 (ED50) 2.60 ± 0.19 4.00 ± 0.42 *,a 

15.8 (ED100) 2.50 ± 0.16 4.60 ± 0.43 *,a 

Aspirin 

106.15 (ED25) 2.60 ± 0.29 2.50 ± 0.28 

212.23 (ED50) 2.20 ± 0.25 2.80 ± 0.20 

424.5 (ED100) 2.50 ± 0.42 4.20 ± 0.34 *,a,b 

Numbers indicate mean ± SE (5 mice /group)  

*Differs significantly from baseline in the same group (p<0.05) 

a Differ significantly from the first dose (ED25) of the same drug (p<0.05) 

b Differ significantly from the second dose (ED50) of the same drug (p<0.05) 
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TABLE 3. Determine the analgesic effect of nimesulide and aspirin on the level of visceral pain in mice 

Treated group Time of onset No. of writhing reflex % inhibition in writhing No. 

Acetic acid (1%) 0.90±0.29 97.60±4.04 0 

Nimesulide (15.8 mg/kg) 3.60±0.58 * 33.00±3.58 * 66 

Aspirin (424.5 mg/kg) 4.40±0.24 * 52.60±3.75 *,a 46 

Numbers indicate mean ± SE (5 mice /group)  

*Differs significantly from control injected with acetic acid 1% (p<0.05) 

a Differ significantly from the group injected with nimesulide at (p<0.05)   

 

TABLE 4. Comparison of antipyretic effect between nimesulide and aspirin in mice 

Groups 
Time (h) 

1 2 3 4 

Normal saline   35.66±0.42 34.80±0.40 35.02±0.18 35.10±0.28 

Backers yeast    36.02±0.66 36.14±0.60* 36.62±1.08* 37.12±1.58* 

Nimesulide+ Backers 

yeast    

35.10±0.68a 34.30±1.56a 35.02±0.84a 36.67±0.82a 

Aspirin+Backers yeast    36.12±0.86  35.90±1.08a 36.92±0.06 37.28±0.30 

Numbers indicate mean ± SE (5 mice /group)  

*Differs significantly normal saline group at the same time at p<0.05 

a Differ significantly from backers yeast at the same time at p<0.05 

 

 

Effect of nimesulide and aspirin on induced local 

pain and inflammation in mice 

Formalin (1%) induced inflammation when 

injected at the paw of the positive (control) group of 

mice in comparison to the negative (control) group 

(injected with saline solution) while nimesulide 

decreased the inflammation in a good manner unlike 

the aspirin at 0.5, 1, and 2h after formalin injection 

(Table 5).  

The data also shown a decrease in the numbers of 

lifts and licking the paw during 30 minutes in stage 2 

in comparison with the positive control which 

injected formalin. The percentages of nimesulide and 

aspirin inhibition in lifting and licking of paw in 

mice were 58.22 and 55.40%, respectively (Tables 6)   

 

TABLE 5. Comparative anti-inflammatory effect of nimesulide and aspirin in mice 

G

Groups 

Paw thickness (mm) 

A

After 0.5 h 

A

After 1 h 
After 2 h 

N

Normal saline 

2

.70±0.14 

2

.50±0.10 
2.50±0.04 

F

Formalin 

2

.80±0.92* 

2

.70±0.78* 
2.60±0.68* 

N

Nimesulide+ Formalin 

2

.70±0.30a 

2

.60±0.30a 
2.50±0.24a 

A

Aspirin+ Formalin 

2

.50± 0.62*,b 

2

.40±0.60*,b 
2.30±0.42* 

Numbers indicate mean ± SE (5 mice /group) at p<0.05                          * Differ significantly from formalin group at p<0.05 

a Differ significantly from Nimesulide + Formalin group at p<0.05        b Differ significantly from Aspirin + Formalin group 

at p<0.05 

 

TABLE 6. Examination the local analgesia of nimesulide and aspirin in mice 

Groups No. of lifting and licking the 

paw during 30 min 

% of inhibition in lifting and 

licking the paw 

Formalin (Positive 

control)    

42.60  ____ 

Nimesulide+ 

Formalin 

17.80*  58.22 

Aspirin+ Formalin 19.00*  55.40 

Numbers indicate mean ± SE (5 mice /group)  

*Differ significantly from formalin (positive control) group at p<0.05 
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Discussion  

The aim was to compare the pharmacological 

effects (analgesic, antipyretic, and anti-

inflammatory) between nimesulide (selective) and 

aspirin (nonselective) COX2 inhibitors in mice. The 

ED50 of nimesulide (7.9 mg/kg) was less than 

aspirin (212.23 mg/kg), so the analgesic effect of 

nimesulide occur in a small dose in comparison with 

aspirin, this finding was in accordance with 

precedent researches in mice and rat [23-25]. We 

used multiple doses of nimesulide and aspirin to 

examine the dose-response relationship concerning 

the analgesic effect and the results proved that the 

increasing in the doses led to an increase in the 

analgesia which is similar to previous findings 

[26,27]. At the level of visceral pain, nimesulide and 

aspirin decreased the contractions of the abdomen 

(writhing reflex) which were induced by acetic acid. 

The ED100 of nimesulide was superior to that of 

aspirin in reduction of the number of writhing 

reflexes in the percentage of nimesulide (66%) in 

comparison to aspirin (46%) which following the 

previous study proved that nimesulide outperformed 

the diclofenac (nonselective COX2 inhibitors) in 

analgesic effect at assayed writhing test in mice [28-

31]. Other previous studies confirmed that NSAIDs 

had various anti-hyperalgesic actions than nimesulide 

which appears to be specially more efficient and  

rapid acting against inflammatory nociceptive in 

comparison to diclofenac, celecoxib, and rofecoxib 

[13] which was proven in the present study that 

nimesulide (preferential COX2 inhibitor) having 

more analgesic effect than aspirin (non-selective 

COX inhibitor). The mechanism of analgesia was 

done by reducing the biosynthesis and prostaglandins 

(PGs) accumulation by inhibition of the COX 

enzyme which increased the pain threshold through 

their effects, especially on inducible COX2. 

Nimesulide has another mechanism that induced its 

anti-nociceptive effect by inhibition of migration and 

aggregation of neutrophils, production and release of 

histamine, activation of nitric oxide synthase, 

metalloproteinase synthesis, cytokine release, 

substance P production and release [32] which were 

also needed to produce its efficient anti-

inflammatory effect. All mentioned before were in 

accordance with our results concerning the 

nimesulide effectiveness as an anti-inflammatory 

drug rather than aspirin which was measured in the 

formalin test in mice. Other studies were proved that 

nimesulide more effective than diclofenac, celecoxib, 

and rofecoxib in decreasing the hind paw 

inflammatory hyperalgesia in rats, and acting as 

antihyperalagesic in humans in case of rheumatoid 

arthritis [13], and in other studies reported the anti-

inflammatory and analgesic activity of aspirin in rat 

and mice [27]. Nimesulide shows the ability to affect 

different mediators and intracellular pathways and it 

has a unique multi-mechanism of action that make it 

different from other NSAIDs, whereas the 

mechanism of action of aspirin as analgesic and anti-

inflammatory represented by inhibition of 

prostaglandins synthesis but this itself does not 

enough to explain the anti-inflammatory efficiency 

of aspirin. Another mechanism was assumed as 

induction the production of lipoxins (aspirin-

triggered lipoxins) from the arachidonic acid by 

acetylation of the enzyme COX2, lipoxins binding 

with G-protein coupled receptor to exert action by 

resolves inflammation and act as antioxidant and 

immunomodulators [33,34] while the 

pharmacological action of nimesulide and aspirin as 

antipyretic was exerted from their inhibition of the 

production of brain prostaglandin E1 [35]. 

Conclusion 

Our data demonstrate that nimesulide has better 

pharmacological properties than aspirin which is 

related to analgesia, anti-pyresis, and ant 

inflammation in mice which makes it useful for 

practical use in the field of veterinary medicine.  
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 الخبفضت للحرارة والمضبدة للالتهبة بيه الىيميسىلايذ والأسبريه في الفئران مقبروت الفعبليت المسكىت للألم ،

 تيمبء عذلان يحيى و يعرة جعفر مىسى

 .انعشاق -انًىصم  -جبيعخ انًىصم  -كهٍخ انطت انجٍطشي  -فشع انفسهجخ وانكًٍٍبء انحٍبرٍخ والادوٌخ 

 

 الملخص

. 2يضبداد الانزهبة غٍش انسزٍشوٌذٌخ هً أدوٌخ رخزهف فً فعبنٍزهب انذوائٍخ اعزًبدا عهى خبصٍزهب الاَزمبئٍخ ضذ إَضٌى الاكسذح انحهمٍخ

ونزنك، كبٌ انهذف يٍ انذساسخ هى يمبسَخ انزأثٍشاد انذوائٍخ )انًسكُخ نلأنى، انخبفضخ نهحشاسح وانًضبدح نلانزهبة( ثٍٍ يثجطبد إَضٌى 

)اَزمبئً( والأسجشٌٍ )غٍش الاَزمبئً( فً انفئشاٌ. كبَذ انجشعخ انفعبنخ انىسطٍخ انًسكُخ نلأنى  ذانًٍٍُسىلاٌ 2ذح انحهمٍخالاكس

يهغى/كغى عهى انزىانً. كلا انذواءٌٍ ٌعًلاٌ عهى احذاس رأثٍشهًب انعلاجً وثصىسح يعزًذح  212,23و  7,9نهًٍٍُسىلاٌذ والأسجشٌٍ 

 15,8%( نهًٍٍُسىلاٌذ )1سكٍٍ يٍ الأنى انحشىي )يُعكس انزهىي انُبجى عٍ حمٍ حبيض انخهٍك ثُسجخ عهى انجشعخ. رى فحص انز

يهغى/كغى، فً انعضم( فً رمهٍم عذد يشاد يُعكس  424,5يهغى/كغى، فً انعضم( ورجٍٍ اَه ٌزفىق ثصىسح كجٍشح يمبسَخ ثبلأسجشٌٍ )

% عهى انزىانً. كبٌ انزأثٍش انخبفض نهحشاسح نهًٍٍُسىلاٌذ أكثش فعبنٍخ ثشكم 46 و 66انزهىي وثُسجخ انزثجٍظ فً أعذاد انزهىي ار كبَذ 

 1يهغى/كغى، فً انجشٌزىٌ( فً الأولبد انًمبسخ عُذ  135يهحىظ يٍ الأسجشٌٍ يٍ خلال خفض انحًى انزً سججهب حمٍ خًٍشح انخجبص )

ثعذ سبعزٍٍ يٍ حمٍ خًٍشح انخجبص. وسجت انفىسيبنٍٍ  سبعبد ثعذ انحمٍ ثًٍُب عًم الأسجشٌٍ فمظ عهى خفض انحًى 4و  3،  2، 

%( الانزهبة عُذ حمُه فً ثبطٍ انمذو نًجًىعخ فئشاٌ انسٍطشح انًىججخ يمبسَخ ثًجًىعخ انسٍطشح انسبنجخ )انًحمىَخ ثبنًحهىل 1)

سبعخ ثعذ  2و 1،  0,5انًمبسخ ثعذ  انًهحً انفسهجً( ثًٍُب لهم انًٍٍُسىلاٌذ الانزهبة ثطشٌمخ جٍذح عهى عكس الأسجشٌٍ خلال الاولبد 

يٍ حمٍ انفىسيبنٍٍ. رظهش ثٍبَبرُب أٌ انًٍٍُسىلاٌذ نه خصبئص دوائٍخ أفضم يٍ الأسجشٌٍ فًٍب ٌزعهك ثبنزأثٍش انًسكٍ نلأنى ، انخبفض 

 .نهحًى وانًضبد نلانزهبة فً انفئشاٌ يًب ٌجعهه يفٍذا نلاسزخذاو انعًهً فً يجبل انطت انجٍطشي

 هحًى، يضبد الانزهبة، انًٍٍُسىلاٌذ، الاسجشٌٍ، انفئشاٌ.نفض خبيسكٍ الأنى،  لمفتبحيت:الكلمبث ا

 


