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Abstract 

Nimesulide has been widely used in pediatry for treatment of inflammation associated to respiratory 
tract infections, fever, several chronic inflammatory conditions, and pain in many countries. However, 
very few but serious cases of adverse effects, particularly hepatic dysfunction and liver injury have been 
reported. Reactive oxygen species (ROS) has been implicated in nimesulide-induced adverse effects, 
including hepatotoxicity. However, several reports demonstrated the reducing effect of nimesulide on 
oxidative damage and its direct free radical scavenging activity. This study was performed to investigate 
the effects of nimesulide on oxidative stress and antioxidant enzymes in juvenile rats as well as its tissue 
damage potential. Four weeks-old Wistar albino, female rats were used. Nimesulide was given by gavage 
at two doses for 14 days. Blood and tissue samples were taken under pentobarbital anesthesia. 
Nimesulide treatment caused increase in plasma malondialdehyde (MDA) levels and decrease in catalase 
(CAT) and glutathione peroxidase (GPx) activities; superoxide dismutase (SOD) and glucose-6-
phosphate dehydrogenase (G-6P-DH) activities were not changed. Tissue damage and changes in some 
serum parameters were also observed.Our results, indicating the possibility of tissue damage and 
alterations of oxidant/antioxidant status by nimesulide, might provide important contribution to the 
literature about the cautions for nimesulide use in juveniles. 
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Juvenil Sıçanlarda Nimesulid’in Toksisite Potansiyelinin Araştırılması 

Nimesulid, birçok ülkede, çocuklarda solunum yolu enfeksiyonlarına eşlik eden inflamasyonlarda, 
ateş, ağrı ve çeşitli kronik inflamasyonlu olgularda yaygın olarak kullanılmaktadır. Ancak az sayıda fakat 
ciddi advers etkiler, özellikle hepatik disfonksiyon ve karaciğer hasarı vakaları bildirilmiştir. Reaktif 
oksijen türleri (ROS) hepatotoksisiteyi de içeren nimesulide bağlı advers etkilerle ilişkilendirilmektedir. 
Ancak, çeşitli raporlar nimesulidin oksidatif hasarı azaltıcı etkisini ve direkt serbest radikal süpürücü 
aktivitesini belirtmektedir. Bu çalışma genç sıçanlarda nimesulidin oksidatif stres ve antioksidan enzimler 
üzerindeki etkileri ile doku hasarı oluşturma potansiyelini araştırmak amacıyla yapılmıştır. Dört haftalık 
dişi Wistar albino sıçanlar kullanılmıştır. Nimesulid gavajla 2 dozda ve 14 gün süreyle uygulanmıştır. 
Kan ve doku örnekleri pentobarbital anestezisi altında alınmıştır. Nimesulid uygulaması, plazma 
malondialdehid (MDA) düzeylerinde artışa ve katalaz (CAT) ve glutatyon peroksidaz (GPx) 
aktivitelerinde azalmaya neden olmuştur; süperoksit dismutaz (SOD) ve glukoz-6-fosfat dehidrojenaz (G-
6P-DH) aktiviteleri değişmemiştir. Doku hasarı ve bazı serum parametrelerinde de değişiklikler 
gözlenmiştir. Nimesulidin doku hasarı oluşturabileceği ve oksidan/antioksidan durumda değişikliğe 
neden olduğunu ortaya koyan sonuçlarımız, juvenillerde nimesulid kullanımında dikkatli olunmasına 
yönelik olarak literatüre önemli katkı sağlayacaktır. 

Anahtar kelimeler: Nimesulid, Antioksidan enzimler, Oksidatif stres, Juvenil. 
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INTRODUCTION 

Nimesulide (N-(4-nitro-2-phenoxy-phenyl)-methanesulfonamide) is probably the first 
sulfonanilide to be developed which has emerged as a clinically successful cyclooxygense-2 
(COX-2) selective non-steroidal anti-inflammatory drug (1-3). It has been widely used in 
pediatry for treatment of inflammation associated to respiratory tract infections, fever, 
rheumatic disease and other chronic inflammatory conditions, peri/post-operative and cancer 
pain (4,5). It was reported that nimesulide can cause fatal skin reactions and neonatal kidney 
insufficiency (6,7). However, the most of reported cases were related to hepatotoxicity of the 
drug, particularly among women and children (8-11). After its launch, very few but serious 
cases of hepatic dysfunction and liver injury were reported (11-13). These fatal cases caused 
some countries to re-examine the safety profile of the drug, especially in children. Pediatric 
formulations were withdrawn/prohibited in most of the countries worldwide, due to those fatal 
cases as well as the conflicting data about safety of nimesulide in children (12). In Turkey, 
pediatric dosage form of nimesulide is not available since 2003. The drug is commercially 
available as tablets (100 mg) and gels (1%); the patient information leaflet informs that the use 
of nimesulide in children under the age of 12 is contraindicated. 

Oxidative stress has been implicated in nimesulide-induced adverse effects, including 
hepatotoxicity (14,15). It was claimed that bio-activation related to the reduction of aromatic 
nitro group may cause oxidative stress in molecular level and reactive mid-products will induce 
covalent engagement to the proteins (16). However, it was also suggested that the development 
of nimesulide was predicated on the search for antioxidant compounds (17). Several reports 
demonstrated the reducing effect of nimesulide on oxidative damage and its direct free radical 
scavenging activity (18-20). There is limited data regarding the effects of nimesulide in 
children. Juvenile toxicology studies in animals may provide useful information for the 
assessment of adverse reactions in children especially on growth and development (21). 
Therefore, this study was performed to investigate the effects of nimesulide on oxidative stress 
and antioxidant enzyme activities in juvenile rats as well as tissue damage potential of the drug. 

EXPERIMENTAL 

Materials 
Nimesulide kindly donated by Helsinn Chemicals SA (Switzerland). Diagnostic kits for 

biochemical measurements were purchased from Med-Tec (Germany) and Randox (UK). All 
other chemicals and reagents were of analytical grade. 

Experimental procedure 
Four weeks-old female Wistar albino rats were obtained from Experimental Surgical and 

Research Centre, Faculty of Medicine, Ege University. Animals were housed in individual 
cages, under controlled temperature (22±2 °C) and 12-h on-off light schedule. They were fed 
with standard laboratory pellet and given free access to tap water. After acclimatization to 
laboratory conditions for one week, animals were randomly divided into three groups 
(n=22/each). Nimesulide was suspended in 0.5 % w/v carboxymethyl cellulose (CMC) and 
given by gavage, twice daily for 14 days. The total daily doses administered were 5 mg/kg/day 
(Group N-5) or 10 mg/kg/day (Group N-10). Rats in control group received only CMC (Group 
C). 

All rats were observed daily for any changes in their general conditions. Body weights were 
determined daily. On 15th day, rats were anesthetized with sodium pentobarbital (50 mg/kg; ip). 
Blood samples for biochemical analysis were collected via abdominal aorta. Liver and kidneys 
were excised, weighed and fixed in buffered formalin immediately. The study was approved by 
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the Animal Ethic Committee, Faculty of Pharmacy, Ege University. All animal experiments 
were conducted in accordance with the internationally accepted laboratory animal use and care, 
and guidelines (guiding principles in the use of animals in toxicology, adopted by the Society of 
Toxicology in 1999). 

For the evaluation of oxidative stress and antioxidant status plasma MDA levels as an 
indicator of lipid peroxidation and erythrocyte antioxidant enzyme activities were determined. 
Tissue damage was estimated by histopathological examination of organ sections. 

Plasma MDA levels were measured by modification of the method of Satoh and Yagi 
(22,23). The principle of the method was based on measurement of the absorbance of the pink 
color produced by the interaction of thiobarbituric acid (TBA) with MDA at 533 nm. 

CAT activity was measured spectrophotometrically by the method of Aebi (24). Briefly, 
hydrogen peroxide (H2O2) was used as a substrate and the decrease in H2O2 concentration by 
CAT was recorded at 240 nm. One unit of CAT activity is defined as the amount of enzyme that 
degrades 1 μmol H2O2 per min. 

SOD activity was measured by the method of Misra and Fridovich (25). The method was 
based on the inhibition of autooxidation of epinephrine at pH 10.2, which can be measured at 
480 nm. One unit of SOD activity was considered as the amount of enzyme that causes a 50% 
decrease in the rate of epinephrine autooxidation to adrenochrome. 

GPx activity was determined by the method of Pleban et al. (26). The principle of the 
method was based on the decrease in NADPH absorbance at 340 nm by GPx. One unit of GPx 
activity was defined as the amount of enzyme required to cause the oxidation of 1 nmol of 
NADPH per min. 

For determination of G-6P-DH activity, Randox diagnostic kits were used. The enzyme 
activity was determined by measurement of the rate of absorbance change at 340 nm, due to the 
reduction of NADP+. 

Enzyme activities were expressed in U/g Hb of hemolysate. Hemoglobin content was 
determined by cyanmethemoglobin method (27). 

Serum alkaline phosphatase (ALP) and lactate dehydrogenase (LDH) activities, alanin 
aminotransferase (ALT), aspartat aminotransferase (AST), total bilirubin, urea, uric acid, 
triglyceride (TG), total cholesterol, high-density cholesterol (HDL), and low-density cholesterol 
(LDL) levels were measured by commercially available kits (Med-Tec). 

Histopathology 
Tissue damage was determined by histopathological examination of organ sections. Organ 

samples fixed in formalin solution were embedded in paraffin, after processing in ethanol and 
xylol. The blocks were cut in 5-µm sections and stained with hematoxylin, eosin and periodic 
acid-Schiff base for light microscopy studies. Slides were examined by an experienced 
pathologist unaware of the treatment. 

Statistical analyses 
Results were analyzed by Student’s t and Mann-Whitney U tests, using Statview II statistical 

package program for Macintosh. Data were presented as mean ± standard deviation. Differences 
were considered significant when p<0.05. 

RESULTS 

In the present study, no significant changes had been observed in body weights and physical 
characteristics of the treated groups as compared with controls (Table 1). Results of all 
measurements are shown in Table 2 and Table 3. 

Drug treatment increased plasma MDA levels significantly at both doses used, reflecting the 
increase in lipid peroxidation. GPx and CAT activities were decreased significantly, while SOD 
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and G-6P-DH activities remained unaltered by treatments. Nimesulide caused prominent 
increases in serum LDH and ALP (by 10 mg/kg) activities and AST, TG and uric acid levels. 
HDL levels decreased significantly. 

Table 1. Body weight gain and the weights of the liver and kidneys relative to body weights. 

BODY WEIGHTS (BW) 
(g) 

ORGAN WEIGHTS 
RELATIVE TO BODY WEIGHTS 

(g/100 g BW) 

Before treatment 15th day % Increase Liver Kidney 

Group- C 41.77 ± 8.4 63.41 ± 12.3 67.16 ± 22.1 4.69 ± 0.79 1.04 ± 0.14 

Group N-5 38.86 ± 5.4 59.22 ± 10.8 57.64 ± 26.1 5.02 ± 0.60 1.16 ± 0.23* 

Group N-10 39.99 ± 7.29 63.29 ± 9.05 60.21 ± 19.12 5.15 ± 0.90 0.95 ± 0.20 

Values are expressed as the mean ± standard deviation. 
* Statistically significant at p<0.05, compare with controls. 

Table 2. MDA levels and antioxidant enzyme activities of groups. 

GROUP-C GROUP N-5 GROUP N-10 

GPx (U/gHb) 94.76 ± 40.3 64.84 ± 24.3* 68.06 ± 27.5* 

CAT (k/gHb) 50.25 ± 17.5 34.07 ± 11.0** 32.0 ± 8.33* 

SOD (U/gHb) 2987.19 ± 914.9 2962.44 ± 791.6 2906.44±1328 

G-6P-DH 
(mU/gHb) 

10620.11 ± 2853.41 11783.10 ± 2286.23 9511.51±2412 

MDA (nmol/ml) 1.45 ± 0.3 2.11 ± 0 . 6 " 2.37±0.7" 

Values are expressed as the mean ± standard deviation. 
Statistically significant at * p<0.05, ** p<0.005, • p<0.01, • • p<0.0005, compare with controls. 
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Light-microscopic examinations of all tissue sections from untreated rats showed normal 
histology. In both nimesulide-treated groups, histopathological examination of liver tissues 
showed Kupffer cell proliferation, congestion and hydrotropic degeneration. Intrahepatic 
cholestasis and focal necrosis in liver were observed only in those of rats from Group N-10 
(Figure 1). Histopathological examination of kidney tissues of treated rats revealed congestion 
(Figure 2). 

Table 3. Serum parameters of groups. 

GROUP-C GROUP N-5 GROUP N-10 

AST (U/L) 51.35 ± 26.8 82.92 ± 18.2* 85.64 ± 19.3* 

ALT (U/L) 25.28 ± 4.1 28.58 ± 5.9 22.87 ± 7.0 

LDH (U/L) 215.44 ± 123.7 347.02 ± 31.8*** 540.85 ± 165.02 *** 

ALP (U/L) 250.94 ± 98.4 222.00 ± 70.1 489.63 ± 115.9 *** 

TG (mg/dl) 46.91 ± 12.0 62.86 ± 17.8 ** 58.86 ± 17.5 * 

Total Cholesterol 
(mg/dl) 95.89 ± 29.7 88.50 ± 12.3 92.81 ± 13.0 

HDL (mg/dl) 52.45 ± 18.6 31.23 ± 19.7 *** 36.21 ± 12.3* 

LDL (mg/dl) 41.17 ± 16.3 43.49 ± 16.0 48.36 ± 19.8 

Urea (mg/dl) 39.07 ± 8.6 44.91 ± 5.9 * 42.17 ± 7.05 

Uric Acid (mg/dl) 1.11 ± 0.5 2.89 ± 1.1* 2.01 ± 0.4** 

Total Bilirubin 
(mg/dl) 

0.94 ± 0.1 1.18 ± 0.3** 0.92 ± 0.2 

Creatinine (mg/dl) 0.87 ± 0.1 1.23 ± 0.4** 0.94 ± 0.06 

Values are expressed as mean ± standard deviation. 
Statistically significant at *p<0.05, **p<0.01, ***p<0.005, • p<0.0005 compare with controls. 
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b 

Figure 1. (a) Intrahepatic cholestasis (H.E. X400), (b) Focal necrosis (H.E. X200) and (c) 
Kupffer cell proliferation (H.E. X100) in liver from nimesulide-treated rats. 

a 

c 
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Figure 2. Congestion in kidney (100XHE) from nimesulide-treated rats. 

DISCUSSION 

In the present study, we administered nimesulide at two doses as a therapeutic dose (5 
mg/kg/day) and a higher dose (10 mg/kg/day). In literature, 5 and 2.8 mg/kg/daily doses of 
nimesulide have been demonstrated as therapeutic doses in children (28-31). There are limited 
studies regarding pharmacokinetics of nimesulide in children and animals. Bernareggi 
demonstrated that the pharmacokinetic profile of nimesulide in children and the elderly did not 
differ from that of healthy young individuals (32). Wallace et al. suggested that the COX-2 
inhibitors (including nimesulide) needed to be given at doses which precluded their selectivity 
in order to achieve a desirable anti-inflammatory effect in rats (33). In a study performed in 
dogs, it was suggested that some COX-1 inhibition is necessary to achieve a clinically useful 
anti-inflammatory effect (34). The doses used in this study were determined considering all 
these references and other nimesulide studies performed in rats (35-37). 

Increased MDA levels, reflecting the increase in lipid peroxidation, confirm the induction of 
oxidative stress by nimesulide treatment in the present study. This finding is in agreement with 
previous studies (15,38,39). In our earlier study performed in adult rats, there was almost 2-fold 
increase in MDA levels by nimesulide treatment (40). Nimesulide has been shown to cause 
significant increase in formation of ROS, confirming enhanced oxidative stress in rat 
hepatocytes in vitro (15). It is well known that lipid peroxidation, leading enhanced oxidative 
stress, may play important role in tissue damage (20,41). In the present study, intrahepatic 
cholestasis and focal necrosis were observed in liver tissues of rats from Group N-10, which 
was associated with significant increases in serum AST, ALP and LDH as compared with 
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controls. We didn’t observe any damage except mild congestion in kidneys by nimesulide 
treatments. Suleimani et al. has also reported that nimesulide treatment (20 mg/kg/day for 5 
days) did not cause any significant effect on renal function and also any damage on kidneys of 
Wistar Kyoto rats (42). However, Prevot et al. reported that long-term administration of 
nimesulide (12 months) had a deleterious effect on renal function of newborn rabbits (43). In the 
present study serum uric acid levels were increased by nimesulide treatments. Hyperuricemia 
has been considered as an important risk factor for gout and may be associated with oxidative 
stress conditions (44). Several pharmacologic agents modulate urate excretion, including 
salicylates. Salicylates have been shown to produce urate retention or uricosuria under different 
experimental conditions (45). Hyperuricemia secondary to drugs results from their interference 
with excretion as well as their stimulation of production of uric acid. Because of the increases in 
urea and creatinine levels in our study, we can speculate that nimesulide-induced hyperuricemia 
results from its effect on kidney function in juvenile rats. 

There are conflicting results about the effects of nimesulide on oxidative stress and 
antioxidant enzymes. In the present study, MDA levels were increased, CAT and GPx activities 
were decreased; SOD and G-6P-DH activities were not changed. Kowalczyk et al. observed 
similar effects on adult rats by nimesulide treatment at the doses of 2,5 and 12,5 mg/kg bw (46). 
These observations may support the suggestions about the effect of nimesulide on antioxidant 
mechanisms. The decrease in enzyme activities could be attributed to a feedback inhibition or 
oxidative inactivation of enzyme proteins caused by ROS generation (47). Nimesulide was 
suggested to cause oxidative stress as a result of increased formation of ROS during their nitro-
reductive metabolism (48, 49). Superoxide is one of the main reactive oxygen species in the 
cells and nimesulide decreases the production of the superoxide anion and catalyzes the 
dismutation of superoxide into oxygen and hydrogen peroxide. Sohi and Khanduja have 
demonstrated that SOD activity was suppressed in rats by nimesulide treatment (50). The 
unaltered SOD activity in the present study might be a consequence of the effects of nimesulide 
on superoxide anions and SOD activity. In an in vitro study of Orhan et al., nimesulide 
treatment did not cause any changes in SOD and CAT activities, but a significant decrease in 
GPx activity. Authors suggested that the effect was related to the direct interaction of 
nimesulide with the enzyme (51). 

Interestingly, nimesulide treatments caused significant decreases in serum HDL levels in our 
study. HDL is a known antioxidant. It was reported that COX-2 levels and prostacyclin 
production were increased by HDL and this mechanism was described as the basis of 
cardioprotective effect of HDL (52). Our finding needs to be considered carefully in juveniles. 

We did not find any data in literature about nimesulide usage in juvenile rats regarding the 
parameters we evaluated. Our results, indicating the possibility of liver damage at high dose and 
alterations of oxidant/antioxidant status by nimesulide treatment, might provide important 
contribution to the literature about the cautions for nimesulide use in juveniles. 

REFERENCES 

1. Davis, R., Brogden, R.N., “Nimesulide. An update of its pharmacodynamic and 
pharmacokinetic properties and therapeutic efficacy” Drugs, 48, 431-454, 1994. 

2. Rabasseda, X., “Nimesulide: a selective cyclooxygenase 2 inhibitor antiinflammatory 
drugs” Drugs Today, 32, 1-23, 1996. 

3. Famaey, JP., “In vitro and in vivo pharmacological evidence of selective cyclooxygense-2 
inhibition by nimesulide: an overview” Inflamation Res., 46, 437-446, 1997. 

4. Principi, N., “Guidelines for the therapeutic use of NSAIDs in pediatrics” Minerva 
Pediatr., 49(9), 379-386, 1997. 

154 



Turk J. Pharm. Sci. 8 (2), 147-158, 2011 

5. Das, B., Sarkar, C., Majumder, A.G., “Medication use for pediatric upper respiratory tract 
infections” Fundamental Clin. Pharmacol., 20(4), 385-390, 2006. 

6. Leone, R., Sottosanti, L., Luisa Iorio, M., Santuccio, C., Conforti, A., Sabatini, V., Moretti, 
U., Venegoni, M., “Drug-related deaths: An analysis of the Italian spontaneous reporting 
database” Drug Safety, 31(8), 703-713, 2008. 

7. Balasubramaniam, J., “Nimesulide and neonatal renal failure” Lancet, Feb, 355(9203), 575, 
2000. 

8. Schattner, A., Sokolovskaya, N., Cohen, J., “Fatal hepatitis and renal failure during 
treatment with nimesulide” J. Int. Med., 247(1), 153-155, 2000. 

9. Thawani, V., Sontakke, S., Gharpure, K., Pimpalkhute, S., “Nimesulide: The current 
controversy” Indian J. Pharmacol., 35, 121-122, 2003. 

10. Van Steenbergen, W., Peeters, P., De Bondt, J., Staessen, D., Buscher, H., Laporta, T., 
Roskams, T., Desmet, V., “Nimesulide-induced acute hepatitis: evidence from six cases” J. 
Hepatology, 29(1), 135-141, 1998. 

11. Tan, H.H., Ong, W.M.C., Lai, S.H., Chow, W.C., “Nimesulide-induced hepatotoxicity and 
fatal hepatic failure” Singapore Medical J., 48(6), 582-585, 2007. 

12. Gupta, P., Sachdev, H.P., “Safety of oral use of nimesulide in children: systematic review 
of randomized controlled trials” Indian Pediatrics, 40(6), 518-531, 2003. 

13. Bissoli, F., “Comment on: Severe hemolytic anemia and fatal hepatic failure associated 
with nimesulide” Digestive Liver Disease, 41, 450-452, 2009. 

14. Sheu, S.S., Nauduri, D., Anders, M.W., “Targeting antioxidants to mitochondria: a new 
therapeutic direction” Biochimica et Biophysica Acta, 1762(2), 256-265, 2006. 

15. Tripathi, M., Singh, B.K., Mishra, C., Raisuddin, S., Kakkar, P., “Involvement of 
mitochondria mediated pathways in hepatoprotection conferred by Fumaria parviflora Lam. 
extract against nimesulide induced apoptosis in vitro” Toxicology In Vitro, 24(2), 495-508, 
2010. 

16. Boelsterli, U.A., Ho, H.K., Zhou, S., Leow, K.Y., “Bioactivation and hepatotoxicity of 
nitroaromatic drugs” Current Drug Metabolism, 7(7), 715-727, 2006. 

17. Rainsford, K.D., “Current status of the therapeutic uses and actions of the preferential 
cyclo-oxygenase-2 NSAID, nimesulide” Inflammopharmacology, 14, 120-137, 2006. 

18. Facino, R.M., Carini, M., Aldini, G., “Antioxidant activity of nimesulide and its main 
metabolites” Drugs, 46(Suppl.1), 15-21, 1993. 

19. Facino, R.M., Carini, M., Aldini, G., Saibene, L., Macciocchi, A., “Antioxidant profile of 
nimesulide, indomethacin and diclofenac in phosphatidylcholine liposomes (PCL) as 
membrane model” Int. J. Tissue Reac., 15, 225-234, 1993. 

20. Facino, R.M., Carini, M., Aldini, G., Saibene, L., Morelli, R., “Differential inhibition of 
superoxide, hydroxyl and peroxyl radicals by nimesulide and its main metabolite 4-
hydroxynimesulide” Arzneimittelforschung, 45(10), 1102-1109, 1995. 

21. Sheth N., “Essentials for starting a pediatric clinical study (4): Clinical pediatric safety 
planning based on preclinical toxicity studies and pediatric pharmacovigilance guidance” J. 
Toxicol. Sci., 34 Suppl 2:SP 327-329, 2009. 

22. Satoh, K., “Serum lipid peroxide in cerebrovascular disorders determined by a new 
colorimetric method” Clin. Chim. Acta, 90, 37-43, 1978. 

23. Yagi, K., “Assay for blood plasma or serum” Methods in Enzymology, 105, 328-331, 1984. 
24. Aebi, H., “Catalase in vitro” Methods in Enzymology, 105, 121-126, 1984. 
25. Misra, H.P., Fridovich, I., “The role of superoxide anion in the autoxidation of epinephrine 

and a simple assay for superoxide dismutase” J. Biol. Chem., 25, 247(10), 3170-3175, 
1972. 

26. Pleban, P.A., Munyani, A., Beachum, J., “Determination of selenium concentration and 
glutathione peroxidase activity in plasma and erythrocytes” Clin. Chem., 28(2), 311-316, 
1982. 

155 



Sumru SÖZER, Ragıp ORTAÇ, Ferzan LERMİOĞLU 

27. Tietz, N.W., Biochemical Aspects of Hematology. In: Fundamentals of Clinical Chemistry, 
3th ed. p.803-804, Philadelphia PA.: W.B.Saunders; 1987. 

28. Lecomte, J., Monti, T., Pochobradsky, M.G., “Antipyretic effects of nimesulide in 
paediatric practice: a double-blind study” Current Medical Research and Opinion, 12(5), 
296-303, 1991. 

29. Facchini, R., Selva, G., Peretti, G., “Tolerability of nimesulide and ketoprofen in paediatric 
patients with traumatic or surgical fractures” Drugs, 46(Suppl 1), 238-241, 1993. 

30. Ugazio, A.G., Guarnaccia, S., Berardi, M., Renzetti, I., “Clinical and pharmacokinetic 
study of nimesulide in children” Drugs, 46(Suppl 1), 215-218, 1993. 

31. Harish, J., Chowdhary, S.K., Narasimhan, K.L., Mahajan, J.K., Rao, K.L., “Efficacy of 
nimesulide in pain relief after day care surgery” Indian Pediatrics, Feb, 39(2), 178-182, 
2002. 

32. Bernareggi, A., “Clinical pharmacokinetics of nimesulide” Clinical Pharmacokinetics, 
35(4), 247-74,1998. 

33. Wallace, J.L., Bak, A., McKnight, W., Asfaha, S., Sharkey, K.A., MacNaughton WK., 
“Cyclooxygenase 1 contributes to inflammatory responses in rats and mice: implications 
for gastrointestinal toxicity” Gastroenterology, 115(1), 101-109, 1998. 

34. Toutain, P.L., Cester, C.C., Haak, T., Laroute, V., “A pharmacokinetic/pharmacodynamic 
approach vs. a dose titration for the determination of a dosage regimen: the case of 
nimesulide, a Cox-2 selective nonsteroidal anti-inflammatory drug in the dog” J. Vet. 
Pharmacol. Ther., 24(1), 43-55, 2001. 

35. Kopff, M., Kopff, A., Kowalczyk, E., “The effect of nonsteroidal anti-inflammatory drugs 
on oxidative/antioxidative balance” Polsky Merkuriusz Lekarski, 23(135), 184-187, 2007. 

36. Wang, Y., Deng, X.L., Xiao, X.H., Yuan, B.X., “A non-steroidal anti-inflammatory agent 
provides significant protection during focal ischemic stroke with decreased expression of 
matrix metalloproteinases” Current Neurovascular Res., 4(3), 176-183, 2007. 

37. Nair, P., Kanwar, S.S., Sanyal, S.N., “Effects of nonsteroidal anti-inflammatory drugs on 
the antioxidant defense system and the membrane functions in the rat intestine” Nutricion 
Hospitalaria, 21(6), 638-649, 2006. 

38. Chakraborty, S., Kar, S.K., Roy, K., Sengupta, C., “Exploring effects of different 
nonsteroidal antiinflammatory drugs on malondialdehyde profile” Acta Poloniae 
Pharmaceutica, 63(2), 83-88, 2006. 

39. Demircan, B., Celik, G., Suleyman, H., Akcay, F., “Effects of indomethacin, celecoxib and 
meloxicam on glutathione, malondialdehyde and myeloperoxidase in rat gastric tissue” The 
Pain Clinics, 4, 383-388, 2005. 

40. Sozer, S., Karadaglı, F., Ortac, R., Lermioglu, F., “Investigation of hepatotoxic effect of 
nimesulide on rats” Ege J. Med., 47(1), 1-5, 2008. 

41. Mates, J.M., Perez-Gomez, C., Nunez de Castro, I., “Antioxidant enzymes and human 
diseases” Clin. Biochem., 32(8), 595-603, 1999. 

42. Al Suleimani, Y.M., Abdelrahman, A.M., AlMahruqi, A.S., Alhseini, I.S., Tageldin, M.H., 
Mansour, M.E., Ali, B.H., “Interaction of nimesulide, a cyclooxygenase-2 inhibitor, with 
cisplatin in normotensive and spontaneously hypertensive rats” Food Chem. Toxicol., 
48(1), 139-144, 2010. 

43. Prevot, A., Mosig, D., Martini, S., Guignard, J.P., “Nimesulide, a cyclooxygenase-2 
preferential inhibitor, impairs renal function in the newborn rabbit” Pediatric Res., 55(2), 
254-260, 2004. 

44. Strazzullo, P., Puig, J.G., “Uric acid and oxidative stress: relative impact on cardiovascular 
risk” Nutrition, Metabolism and Cardiovascular Disease, 17, 409–414, 2007. 

45. Demartini, F.E., “Hyperuricemia induced by drugs” Arthritis and Rheumatism, 8(5), 823-
829, 1965. 

156 



Turk J. Pharm. Sci. 8 (2), 147-158, 2011 

46. Kowalczyk, E., Kopff, A., Błaszczyk, J., Fijałkowski, P., Kopff, M., “The influence of 
selected nonsteroidal anti-inflammatory drugs on antioxidative enzymes activity” Polskie 
Archiwum Medycyny Wewnetrznej, 115(2), 112-117, 2006. 

47. Bjarnason, I., Bissoli, F., Conforti, A., Adverse reactions and their mechanisms from 
nimesulide. In: Nimesulide. Actions and Uses. Ed(s). Rainsford KD, p.315-415 Basel: 
Birkhäuser; 2005. 

48. Rodrigo, L., de Francisco, R., Pérez-Pariente, J.M., Cadahia, V., Tojo, R., Rodriguez, M., 
Lucena, M.I., Andrade, R.J., “Nimesulide-induced severe hemolytic anemia and acute liver 
failure leading to liver transplantation” Scand. J. Gastroenterol., 37(11), 1341-1343, 2002. 

49. Chatterjee, S., Sarkar, K., Sil, P.C., “Herbal (Phyllanthus niruri) protein isolate protects 
liver from nimesulide induced oxidative stres” Pathophysiology, 13(2), 95-102, 2006. 

50. Sohi, K.K., Khanduja, K.L., “Nimesulide affects antioxidant status during acute lung 
inflammation in rats” Indian J. Biochem. Biophysics, 40, 238-245, 2003. 

51. Orhan, H., Doğruer, D.S., Çakır, B., Sahin, G., Şahin, M.F., “The in vitro effects of new 
non-steroidal antiinflammatory compounds on antioxidant system of human erythrocytes” 
Experimental and Toxicologic Pathology, 51(4-5), 397-402, 1999. 

52. Kothapalli, D., Fuki, I., Ali, K., Stewart, S.A., Zhao, L., Yahil, R., Kwiatkowski, D., 
Hawthorne, E.A., FitzGerald, G.A., Phillips, M.C., Lund-Katz, S., Puré, E., Rader, D.J., 
Assoian, R.K., “Antimitogenic effects of HDL and APOE mediated by Cox-2-dependent IP 
activation” J Clin. Invest, 113(4), 609-618, 2004. 

Received: 21.07.2010 
Accepted: 23.09.2010 

157 


