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Effects of aspirin (acetylsalicylic acid) and Cataflam (potassium diclofenac) 
on some biochemical parameters in rats 
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Summary 
The effects of graded doses of aspirin (acetylsalicylic 
acid) and cataflam (potassium diclofenac) on serum 
aspartate aminotransferase, alanine aminotransferase, 
alkaline phosphatase, 5 'Nuclcotidase, mcthaemoglobin, 
total and conjagcd bilinibin were investigated in wistar 
rats. Results showed a significant increase (P < 0.05) in 
the levels of alanine aminotransferase, aspartate amino 
transferase, mcthaemoglobin, total and conjugated 
bilirubin upon treatment of animals with both drugs. 
Aspirin significantly decreased (P < 0.05, P < 0.00) the 
activity of alkaline phsophatase but increased the activity 
of 5'ucleotidasc while cataflam significantly increased 
the activity of alkaline phosphatase (P < 0.001) and 
5'nuclctodase (P < 0.05). These effects were however 
dose dependent and the biochemical implications of these 
results are discusscd. 
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Resume 
Lcs ef tets des doses graduellcs d 'aspirine (Acide 
acctylesalicyclic) et du cataflam (dichlofenac de 
potashsium) sur raspar ta te aminotransferase, Palanine 
aminotransferase, I 'alkalinc phosphatase, le 
5'Nucleotidase, la methawmoglobin, le taux total de la 
barbiturine, et de la barbiturine conjugue du serum a 6t6 
investigu6 chez les rats de souche wistar. Les resultats 
ont montres une augmentation significative (P. <0.05) 
sur le niveau de Palanine transferase, de Paspartate 
aminotransgerase, du methaemoglobine, du taux total et 
conjugui de la barbitturine chez les animaux pendant le 
traitcment avee les 2 medicaments. L'aspir ine a decrut de 
maniere significative (P<0.05, P <0.001) 1'activity de la 
phosphatase, mais accrut Pactivite de la 5'nucleotidase, 
alorsquc la cataflam a significativement accrut Pactivitie 
de la 5 ' nucleotidase, alorsque la cataflam a 
significativement accrut Pactivity de la phosphatase 
alkaline (P<0.001) et la 5 ' Nucleotidase (P<0,05), Ccs 
effects ont 6t£ dependante de la dose et les implications 
bochemique sont discut6 ici. 

Introduct ion 
Most analgesic drugs are purchased across the counter 
without formal prescription a n d are subject to abuse. 
Aspirin (acetylsalicylic acid) is the most widely used 
analgesic and long standing clinical trials have 
established aspirin as the standard medication against 
which non-narcotic analgesic agents are compared (1J. 
The major clinical usefulness of aspirin has been in the 
control of mild and moderately severe pain. Aspirin is 
thought to be harmful but it is strongly bouncing back 
into use. Recently, a large multi-centre study from USA 
(the 'Stroke Prevention in Atrial Fibrillation s tudy') has 
produced evidence that aspirin may reduce the risks of 
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embolic stroke in patients with atrial fibrillation (2]. 
Cataflam (potassium diclofenac a non steroidal anti-
inflammatroy drug with pronounced analgesic and anti-
pyretic properties is fast gaining wide popularity as is 
evidenced by its prescription and non-prescription use. 
The drug is known to inhibit the synthesis of 
prostaglandins which play a major role in the causation 
of inflamation, pain and fever [3]. 

These drugs, when administered in normal 
therapeutic dose, do not result in scrisus side effects. 
However, evidence abound to support the. fact that 
prolonged intake of aspirin or an overdose may result in 
hcpatotoxicity, gastric bleeding and ulceration, epigastric 
pain, vomiting, foetal malformations lengthening of 
gestation period, heamorrhage, among other deliterious 
side effects (4,5,6,7,8,9). Adverse reactions to Cataflam 
include occasional epigastric pain, nausea, vomiting, 
diarrhoea, and rarely gas t ro in tes t ina l bleeding or 
ulceration [3J. 

Reports on the biochmeicaJ examination of 
aspirin and cataflam are scanty, hence this study is set up 
to examine the effect of graded doses of these drugs on 
some biochemical parameters of liver function since it is 
the primary site of metabolism of drugs. 

Mater ia ls and method 
Experimental animals 
Fifty adult albino wistar rats weighing 150 - 200 g were 
obtained from the animal house of the Department of 
Biochemistry, College of Medicine, University of 
Calabar (temperature 26 ± 2.0°C). The rats were divided 
into five groups of 10 rats each. Each of these groups 
was again divided into two sub groups, A and B of 5 rats 
eachsince two separate drugs were being studied. The 
rats were housed in well ventilated cages and allowed 
normal daylight cycles. Animal feed obtained from 
pfizer feed Mil, Aba, Nigeria and water were provided ad 
libitum. 

Drugs 
Aspirin (May and Baker, Lagos, Nigeria) and Cataflam 
(Ciba-Gcigy Ltd, Basle, Switzerland) were purchased 
from Kamcl Pharmacy, Calabar, Nigeria. The drugs 
were suspended in 0 .9% saline solution and administered 
orally using an orogastric tube. 

Treatment of animals 
Sub groups A2-5 were administered 100, 200, 300 and 
800 mg/kg body weight of aspirin, respectively, for 4 
days while sub-group? B2-5 were also administered with 
similar doses of cataflam for a period of 4 days. 
Subgroups A | and B, were control animals which were 
administered normal saline (0.9%) since normal saline 
was used in dissolving the drugs. 

Collection of samples 
At the end of the fourth day of treatment, all rats were 
anaesthesized in a chloroform chamber. Blood was 
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obtained by cardiac puncture into well cleaned and 
labelled sample tubes and a l lowed to stand for an hour to 
al low t ime for clotting. T h e serum was aspirated into 
di f terent tubes for subsequent assay. 
Reagents/chemicals 
Alanine aminotransferase (EC:2 .6 .1 .2 . ) and aspartate 
aminotransferase (EC:2.6. .1) were determined according 
to the method of Rei tman and Frankel [10]. Alkal ine 
phosphatase (EC 3.1.3.1) was determined according to 
the mchtod King and King [11] while 5 'Nucleo t idase 
(EC:3.1.3.5) was assayed by method of Campbel l [12]. 
Bilirubin was analysed by the method of Malloy and 
Evelyn [13] and the percentage mctluiemoglobin was 
obtained using the modif ied method of Udosen el al [14]. 

Table 1 shows the effect of graded doses of 
Asprin on the activities of aspartate aminotransferase, 
alanine amnotransferase , alkaline phosphatase and 
5 'Nucleot idase ; serum level of total and conjugated 
bilirubin, as well as percentage mcthacmoglobin in 
Wfstar rats fol lowing 4 days treatment period. 

The activity of alanine aminotransferase 
showed a dose-dependent increase from 44.54 ± 0.88 
1U/L in the control group of 83.04 ± 1.08 IU/L in the 
group treated 800 mg/kg body weight of Aspirin. The 
increase in activity was significant at all experimental 
doses. The activity of aspartate aminotransferase also 
showed a dose dependent increase from 93.28 ± 1.85 in 
the control group to 160.08 ± 1.13 IU/L in the group 
treated 800 mg/kg body experimental doses of 200 mg, 
300 mg and 800 mg/kg weight of Aspirin 

T h e activi ty of a lkal ine phosphatase showed a 
dosc -dcpcnden t decrease f rom 90 .53 ± 5.02 IU/L in the 
control g roup to 10.65 ± 1.54 IU/L in the group treated 
with Aspir in d o s e of 800 mg/kg body weight while the 
activity of 5 'Nuc l co t ida sc showed a dose-dependent 
increase f rom 8.70 ± 0 .42 IU/L in the control group of 
12.30 ± 0 . 1 4 IU/L in the group treated 800 mg/kg body 
weight. T h e decrease in activi ty of a lkal ine phosphatase 
was s ignif icant (P < 0.05) at 100 m g and 200 mg of the 
drug. At dose s of 300 m g and 800 mg/kg body weight, 
the decrease was a lso s ignif icant (P <0.001). However! 
the increase in activity o f 5 'Nuc leo t idase was also 
signif icant at exper imenta l dose s of 100 mg, 200 mg (P 
<0.05), and 300 m g and 800 mg/kg body weight (P < 
0 001). 

T h e level o f total and conjugated bilirubin 
showed a dose -dependen t increase fol lowing Aspirin 
administrat ion, the increase was signif icant (P < 0.001) 
for conjuga ted bilirubin al all exper imental doses of the 
drug while the increase in total bi l i rubin was significant 
(P < 0 001) only at doses of 3 0 0 mg an d800 mg and 800 
mg/kg body weight . The percentage methaemoglobin 
groups also recorded a gradual dose-dependent increase 
which w a s s ignif icant (P <0.001) at doses of 300 mg and 
800 mg/gk body weight . 

Tab le II s h o w s the e f fec t of graded doses of 
Cataf lam on the activity of a lan ine aminotransferase, 
aspartc aminotransferase , a lkal ine phosphatase and 
5 'Nucleot idase ; se rum level o f total and conjugated 
bilirubin as well as the percentage methaemoglobin in 
experimental animals. 

T a b l e 1: The effect of aspirin on some biochemical parameters in wistar rats 

Parameters Control 
100 mg/kg body 

weight 
Alanine aminotransferase (IU/L) 
Asparatate aminotransferase (IU/L) 
Alkal ine phosphatase ( IU/L) 
5 'Nuc leo t idase (IU/L) 
Total Bilirubin (Umol/L) 
Conjuga ted Bilirubin (Umol /L) 
Percentage Methaemoglobin 

44.54 ± 0 . 8 8 
93.28 ± 1.85 
90.53 ± 5.02 

8.7 ± 0 . 4 2 
7.69 ± 0 . 1 7 
1.71 ± 0 . 3 4 
78.3 ± 0 . 3 0 

49.10,** ± 1.12 
95.43* ± 0 . 9 3 

61.54** i 1.47 
9.01 * ± 0 . 2 3 
7.18 ± 0.51 

4.38** ± 0.34 
78.6 ± 0.70 

200 mg/kg body 
weight 

58.66** ± 1.24 
119.04** ± 1.89 
62.72** ± 1.02 
10.70* ± 0 . 4 2 
8.89* ± 0 .68 
6 . 3 3 + 0 . 1 7 
79.8± 3.00 

300 m g / k g body 
weight 

62 .37** ± 2 . 0 1 
133.62** ± 2.04 

56.37* ± 2 .05 
11.24 ± 0 . 0 6 

9.58** ± 0 . 6 8 
7 .52** ± 0.51 
83.8* ± 5 . 3 0 

800 mg/kg body 
weight 

83.04** ± 1.08 
160.08** ±1 .13 
10.65** ± 1.54 
12.30** ±0 .14 

1.77 ± 0 . 1 7 
8.55** ±0 .34 
87.2** ± 1.40 

Results are presented as Mean ± standard deviation. 
•• * significantly different from control value (*P < 0 05, ** P < 0 001) 

T a b l e 2: The effect of Cataf lam on some biochemical parameters in wistar rats 

Parameters Control 
Alanine aminotransferase (IU/L) 
Asparatate aminotransferase (IU/L) 
Alkaline phosphatase (IU/L) 
5 'Nucleot idase (IU/L) 
Total Bilirubin (Umol/L) 
Conjugated Bilirubin (Umol /L) 
Percentage Methaemoglobin 

44.54 ± 0 . 8 8 
93.28 ± 1.85 
85.79 ± 5 . 1 3 
9.10 ± 0 . 4 0 
7.69 ± 1.03 
1.71 ± 0 . 1 7 
77.8 ± 1.00 

100 mg/kg body 200 mg/kg body 300 mg/kg body 800 mg/kg body 
weight weight weight weight 

55.84** ± 2 . 1 5 61.14** ± 0 . 0 5 72.26** ± L36 
124.80** ± 3.57 138.42** ± 1.65 157.34** ± 2.84 
109.46** ± 5.13 136.08** ± 5 . 1 3 278.08 ± 10.25 

9.49* ± 0 . 0 4 9.54* ± 0 . 0 3 9.71* ±0 .14 
10.26** ± 0.68 11.97** ± 0.86 13.00** ± 0.68 
4.45** ± 0 . 5 1 4.62** ± 0 . 1 7 5.47** ± 103 

87.20** ± 2.00 89.4** ± 0 .90 90.80** ± 1 00_ 

47.05* ± 1.10 
97.78* ± 2.00 
79.89 ± 8 . 8 5 
9.33* ± 0 . 0 4 

9.92** ± 0 . 5 1 
4.10** ± 0 .17 
8 2 . 1 0 * ± 1.00 

Results are presented as Mean ± standard deviation 
•*, • significantly different from control value (*P <0.05. ** P < 0 001) 
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The activity of alanine aminotransferase 
increased dose dependency from 44.54 ± 0.88 I/L in the 
control group to 72.26±1.36 IU/L in the group treated 
with 800 mg/kg body weight. The increase was 
significant (P< 0 05) at doses of 200 mg, 300 mg and 
800 mg/kg body weight of the drug. The activity of 
aspartate aminotransferase also showed a dose dependent 
increase from 93.28±1.85 IU/L in the control group to 
157.34±2.84 IU/L in the group treated with 800 mg/kg 
body weight of the drug. The increase was significant 
(P<0.01) at drug doses of 200 mg, 300 mg and 800 
mg/kg body weight. 

The activity of alkaline phosphatase increased 
dose dependency from 85.7 ±5.13 IU/L in the control 
group to 278.08± 10.25 IU/L in the group treated 800mg 
/kg body weight. The increases were significant 
p<0.001) at doses of 200 mg, 300 mg and 800 mg/kg 
body weight. There was also a slight dose dependent 
increase in the activity of 5 ' Nucleot idase from 9.10± 
0.40 IU/L in the control group to 9.71 ±0.14 IU/L in the 
group treated 800 mg/kg body weight. The increases 
were significant at doses of 300 mg and 800 mg /kg body 
weight. 

There was a dose dependent increase in the 
serum levels of total and conjugated bilirubin. The 
increase in conjugated bilirubin was significant (p<0.05) 
at all experimental doses at doses of 300 mg and 
800mg/kg body weight. The percentage mcthaemoglobin 
was significantly (p<0.05) increased at all experimental 
doses of Cataflam. 

Discussion 
In this study Aspirin and Cataf lam administered at doses 
of 100 mg, 200mg, 3 0 0 m g and 800mg /kg body weight 
resulted in significant increases in the activities of 
alanine and aspartate aminotransferases. Increases in the 
activity of these enzymes haye been found in patients 
with acute renal disease, acute pancreatitis, or when liver 
damage occurs secondary to heart failure or pulmonary 
infarction [14, 15] 

Aspirin administered at doses of 100 mg, 200 
mg 300 mg and 800 mg/kg body weight resulted in a 
significant decrease while there was a significant 
(p<0.05) increase in the activity of 5 ' Nucleotidase. The 
alkaline phosphatase activity of 85.51 - 95.05 IU/L 
previously reported by M c C o m b et al [16]. The Aspirin 
dose of 800 mg/kg body weight reduced the alkaline 
phosphatase activity to 9.11 - 12.19 IU/L which fell 
within the range 7 - 1 5 IU/L observed by Kerkut [17], 
This decrease in activity is normally associated with 
pathological changes in the liver and may probably be 
due to a relatively slow, but constant inhibition of the 
enzyme by an overdose of Aspirin [18]. Conversely, the 
drug Cataflam at experimental doses of 200 mg, 300 mg 
and 800 mg/kg body weight in activity of alkaline 
phosphatase (Table II). Marked elevation of this enzymes 
has been observed in experimental and clinical biliary 
obstruction and raised plasma levels of alkaline 
phosphatase provide a measure of extrahepatic or 
intrahepatic biliary obstruction as in primary biliary 
cirrhosis which may be due to stimulation by cholestasis 
of excessive enzyme synthesis in the liver cells lining the 
bile cannaliculi [19]. 

Aspirin and Cataf lam administration also 
significantly increased ( P < 0 . 0 0 J ) the activity of 
5'Nulcleotidase whose increased activity is of 

significance when the level of alkaline phosphatase is 
increased as is observed with administration of Cataflam. 
However, this increased activity of the enzymes may be 
due* to hepatocellular disorder arising from toxic effects 
of Cataflam and Aspirin. 

At various experimental doses of Aspirin and 
Cataflam, the level of mcthaemoglobin was significantly 
increased in comparison to the control group. This 
increase is remarkable and may be of clinical interest 
since exccss mcthaemoglobin may be present in blood 
due to its increased production of diminiscd ability to 
convert it back to haemoglobin. Increased levels of 
mcthaemoglobin in blood has been reported to 
predispose to cyanosis [ 19] and may pose a serious threat 
to life during anoxia.[20]. Since results from this study 
show that the drugs increase mcthacmoglobin level, care 
should be taken during chemothcrapeutic use to avoid 
development of acquired mcthacmoglobinaemia. 

The level of total and conjugated bilirubin 
increased in a dose dependent manner following 
administration of Aspirin and Cataflam, with Aspirin 
showing greater increase in total bilirubin. The increase 
in total and conjugated bilirubin levels may be due to the 
fact that the drugs may have induced the development of 
hepatic cholestasis which may have impaired its 
secretory mechanism. This may also explain the 
increased activity of alkaline phosphatase following 
treatment with Cataflam. Moreso, the drugs may compete 
with bilirubin for binding to plasma albumin and 
bilirubin could be displaced from plasma albumin, 
thereby increasing its level in the blood and the risk of 
being deposited in the brain resulting in cerebral damage 
[21]. From the results observed in this study, 
chcmotherapcutic usage of these drugs should not be 
abused bccause of the possible effects on the liver and 
other biochemical parameters. 
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