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Membrane stabilization is an established attribute of most anti-inflammatory drugs. In this work the 
membrane stabilization capability of acetylsalicylic acid (ASA) was investigated in the liver of 
metabisulphite insulted experimental rats. Previous reports have shown that sodium metabisulphite 
administered to rats resulted in labilization of plasma membrane of some rat tissues while acetylsalicylic 
acid, an anti-inflammatory drug, like certain others, has been reported as membrane stabilizer. The organ 
of interest (liver) was collected into a 0.25 M sucrose and the homogenate was prepared for enzyme 
analyses. The activities of the phosphatases were measured using standard methods. Initial 
administration of metabisulphite alone showed an immediate significant decrease with (P<0.05) in 
alkaline phosphatase activities. Loss in activities was recorded throughout the experimental period but 
became insignificant after day 3. The activities of the phosphatases in acetylsalicylic acid treated rats 
were lower when compared with the control group but not as obvious as with the metabisulphite treated 
rats. The combination treatment (metabisulphite and acetyl salicyclic acid) gave a trend in activities that 
was in between the administration of individual compounds. This study therefore has shown that 
acetylsalicyclic acid prevented disruption of liver cellular membrane caused by the administration of 
sodium metabisulphite. 
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INTRODUCTION 

 
Acetylsalicylic acid (ASA) is the chemical name for a 
member of the salicylate drugs commonly known as Aspi-
rin. It is produced by the substitution of the phenolic 
group of salicylic acid with acetic anhydride (Roger et al., 
1981). Acetylsalicylic acid is the prototype for the non-
steroidal anti-inflammatory drugs (NSAIDS) which inhibits 
the production of thromboxane (Wu, 2000). Ibuprofen and 
related drugs are other members of NSAIDS. Most 
NSAIDS have been described as potent membrane sta-
bilizers with aspirin being shown (Ngaha and Akanji, 
1982) to stabilize kidney lysosomal membrane after its 
labilization by chloroquine. Though discovered more than 
100 years ago, little is known about how aspirin actually 
works to control inflammation. What is known is that it  
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acts in two pathways, one involving prostaglandins 
(Abramson and Weissmann, 1989) and the other a more 
recent discovery, involving nuclear factor-K (Kappa) B 
(NF-KB) (Holger and Angus, 2001). Acetylsalicylic acid 
inhibits the activation of NF-KB molecules that activate 
chemicals to trigger inflammation (Holger and Angus, 
2001). However, it was shown in recent works that these 
anti-inflammatory drugs act by inhibiting prostanoid syn-
thesis through acetylation of fatty acid cyclooxygenase 
thus irreversibly blocking cyclooxygenase system (Frie-
drich et al., 2001; Durand et al., 2002a). This effect de-
pends on the type of cells involved due to resynthesis 
(Dutrand et al., 2002b). The dependant of blockade by 
acetylsalicylic acid on cell type is the rationale for the 
recommended dose of (50 - 1500) mg/day with long inter 
dose intervals (Hla and Bailey, 1989; Patrono et al., 1998; 
Abouelenin et al., 2002).  

Membrane of cells is vulnerable to be attacked by both 

endogenously produced toxic substances and those con- 



 
 
 

 

sumed exogenously. Sodium metabisulphite is a food 
preservative that produces sulphur dioxide (Wedzicha, 
1984). Its interaction with dietary components (Bhagat 
and Lockett, 1964) resulting in toxic products have res-
cinded its generally regarded as safe (GRAS) status 
through some toxicological findings (Taylor et al., 1986). 

Akanji et al. (1993; 1996) and Akanji and Yakubu (2000) 
have shown the potentiality of metabisulphite in tissue 
damage in rats. Metabisulphites generate sulphite and 
sulphites are known to have inhibitory action on some 
enzymes such as the lactate dehydrogenases of the 
heart and malate dehydrogenases (Akanji and Yakubu, 
2000). Bisulphites (0.5 mM) have earlier been shown to 
cause induced oxidation in corn-oil emulsified in 1.5% 
polysorbate solution (Kaplan et al., 1975) just as un-
saturated membrane lipids incubated with a large excess 
of bisulphite was reported to have different chro-
matographic pattern indicative of addition of bisulphite 
across double bonds and hence alteration of membrane 
structure (Akogyeram and Southerland, 1980). With its 
high oxygen content metabisulphite generates oxygen 

radical 
.
O2; a good nucleophile that could react readily 

with electrophilic sites on biological molecules such as in 
the membrane of cells (Halliwell, 1974; Akanji et al., 
1993; 1996). The potentiality of acetylsalicylic acid in pre-
venting the cellular damage caused by metabisulphite is 
investigated in this study using changes in pattern of 
activity of alkaline and acid phosphatases both marker 
enzymes for specific regions of the cell as index of its 
effect. 

 
MATERIALS AND METHODS 
 
Experimental animals 
 
Male albino rats (Wister Strain) weighing between 150 – 200 g were 
acclimatized for four weeks and fed with rat cubes made from 
animal feed obtained from ECWA feed mills Ltd, Jos, Plateau State, 
Nigeria, and water ad labium. The experiment was performed 
according to current guidelines for the care of laboratory animals 
and the ethical guidelines for the investigation of experimental pain 
in conscious animals (Zimmerman, 1983). The design/protocol for 
the study is as approved by the Animal Experiments Ethics Review 
Board of the Department of Biochemistry, Kogi State University, 
Anyigba, Nigeria  

Acetylsalicylic acid used for the work is a product of Tega Labora-

tories Chelsea London, while sodium metabisulphite used is a pro-

duct of May and Baker Ltd, Dagenham England. 

 

Design 
 
The experiment consisted of thirty three rats divided randomly into 
three groups of 10 rats each, numbered group 1, 2, and 3. The 
fourth group consisted of 3 rats as the control group. Each group of 
animals was kept in separate metabolic cages and fed with rat 
cubes and water ad libitum. Each set was replicated trice. The rats 
in group 1 were administered daily with solution of sodium metabi-
sulphite (10 mg/kg body weight) while rats in group 2 were admini-
stered daily with solution of acetylsalicylic acid (10 mg/kg body 
weight). Group 3 rats were administered daily with solution of the 
two chemical compounds concurrently while rats in the control 

  
  

 

 

Groups were administered with distilled water alone. The route of 

administration was intraperitoneal. 

 
Statistical analysis 
 
Results were analyzed using Analysis of Variance (ANOVA). A 

value of P < 0.05 was considered as statistically significant. 

 
Drug and metabisulphite administration 
 
Solution of 2 mg/ml Sodium metabisulphite and 2 mg/ml acetyl-
salicylic acid were prepared in distilled water. The solution of so-
dium metabisulphite was administered daily to rats in group 1 while 
the solution acetylsalicylic acid was administered daily to rats in 
group 2. The rats in group 3 were administered solution of sodium 
metabisulphite and acetylsalicylic acid concurrently. All administer-
ation lasted for fifteen days. Day 1 represents rats that were given 
one daily dose of appropriate chemical compound or the combina-
tion of the compound and were sacrifice 24 h after the administra-
tion while other days (3, 5, 10 and 15) represent rats that were 
given those numbers of daily doses and sacrifice thereafter (Akanji 
and Nlumanze, 1987). The rats in the control group were admini-
stered with only distilled water daily for 15 days and sacrifice 24 h 

after the 15
th

 dose. 

 
Preparation of homogenate 
 
The rats were anaesthetized in a glass jar containing cotton wool 
soaked in chloroform until they go unconscious. They were imme-
diately removed for dissection to avoid damage to the organ of 
interest. The liver was removed immediately. One gram of the liver 
was weighed, cut into pieces and homogenized in an ice- cooled 
0.25 M sucrose solution (1:5 w/v) using a pre-cooled enamel mortar 
and pestle. Triton X-100 was added to the homogenate to a final 
concentration of 1% (Ngaha et al., 1979; Yakubu et al., 2001). The 
homogenate was frozen over night to allow unbroken cells to lyse 
before being used for enzyme assay (Akanji and Ngaha, 1989; 
Adesokan and Akanji, 2003). 

 

Tissue dilution and enzyme measurement 
 
The stock homogenate of the tissue (1:5 w/v; tissue: 0.25 M su-
crose) was diluted using 0.25 M as diluents. The dilution factors of 
the homogenate were 30 and 600 for the assays for alkaline phos-
phatase and acid phosphotase. Protein determination was carried 
out with the method of Gromal et al. (1949) and the phosphatase 
activities were measured as described by Wright et al. (1972). The 
methods depends on the determination of the amount of phosphate 
ester that is being hydrolyse within a given period of time in an alka-
line pH and acidic pH for alkaline phosphatase and acid phospha-
tase respectively. In this work, the hydrolysis of para-nitrophenyl-
phosphate (colourless) into para-nitrophenol was followed spectro-
photometrically at 400 nm. Para-nitrophenol gives yellow colour in 
alkaline medium. The intensity of which can be measured maxi-
mally at 400 nm. All measurements were carried out using Agilent 
8453 UV- visible spectrophotometer. The experiment was perform 
in triplicate. 
 

 

RESULTS 
 

The results of administration of sodium metabisulphite 

(10 mg/kg body wt), acetylsalicylic acid (10 mg/kg) and 

combination treatment on the activity of alkaline phospha- 
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Figure 1. Effect of daily administration of sodium metabisulphate (10 mg/kg b.wt), acetyl salicyclic acid (10 mg/kg 

b.wt), and combination of the two compounds on the activities of acid phosphatase of rat liver. 
 

 

tase in the liver of rats are shown in Figure 1. Upon initial 
administration of sodium metabisulphite alone, there was 
an immediate decrease (P<0.05) in the activity of alkaline 
phosphatase. The decrease in values of enzyme activity 
was observed throughout the experimental period when 

compared with the control value. After the 3
rd

 day, a 

70.70% decrease in alkaline phosphatase activity was 
obtained when compared with the control value. The acti-
vities of the enzyme under the influence of administration 
of acetylsalicylic acid was reduced but was insignificant 
(P> 0.05) as was observed with the administration of 
metabisulphite.  

Administration of both sodium metabisulphite and ace-
tylsalicylic acid gave a trend of activity that was in bet-
ween the administration of the individual chemical com-
pound. There was a significant: (P< 0.05) recovery from 
loss of enzyme activity under the combination treatment 
when the results were compared with when metabisul-
phite alone was administered.  

The effect of the individual chemical compound and the 
combination treatments on the activity of acid phospha-
tase in the liver of the rats is shown in Figure 2. The three 
treatments produced same pattern of enzyme activity but 
with the combination treatment being between the two 
single treatments. The initial loss of enzyme acti-vity 
following the first dose of metabisulphite was insig-
nificant (P>0.05) with the activity stabilized by the fifth 
day. On the whole, all experimental values of acid phos-
phatase activity obtained from the various test adminis-
trations showed insignificant (P>0.05) decreases when 
compared with the control value. Summarily, the activities 
of acid phosphatase in the liver of rats under treatments 

 
 

 

were not significantly different (P>0.05). Results were 

analyzed using Analysis of Variance (ANOVA). A value of 

P < 0.05 was considered as statistically significant. 
 
 

DISCUSSION 

 

This work has revealed the membrane stabilization ability 
of acetylsalicylic acid. This finding confirms further the 
earlier works of Ignarro (1971), Ngaha and Akanji (1982); 
Olajide et al., (2005) on the membrane stabilizing role of 
most non-steroidal anti-inflammatory agents, the class of 
drugs to which acetylsalicylic acid belongs. The metabo-
lism of xenobiotics is achieved largely in the liver be-
cause the drug metabolizing enzyme system is located 
therein. In this work the potentiality of sodium metabi-
sulphite to disrupt cellular membrane as reported in some 
earlier works (Akanji et al., 1993; Akanji et al., 1996; 
Akanji and Yakubu, 2000) was affirmed. In this study, 
administration of sodium metabisulphite resulted in a 
significant decrease (P< 0.05) in alkaline phosphatase 
activities in the liver (Figure 1). But the activity of acid 
phosphatase was not affected to any appreciable extent 
in the tissue (Figure 2).  

Adesokan et al. (2006) showed that the activity pattern 
of rat liver and kidney enzymes change following admi-
nistration of xenobiotics. The values of activity of acid 
phosphatase in the tissue when metabisulphite was 
administered showed no significant difference from the 
control value (P>0.05). This may imply that the integrity of 
the lysosomes where acid phosphatase is located was 
maintained despite the chemical insult. 
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Figure 2. Effect of daily administration of Sodium metabisulphate (10 mg/kg b. wt), acetylsalicyclic acid (10 mg/kg b.  
wt), and combination of the two compounds on the activities of acid phosphatase of rat liver. 

 

 

When acetylsalicylic acid alone was administered to the 
rats, it was observed that the activities of the phospha-
tases in the liver tissue were not appreciably affected 
when compared with the control (Figures 1 and 2). This 
finding supports the work of Ngaha and Akanji (1982) on 
the stabilizing role of acetylsalicylic acid on rat kidney 
lysosomal membrane after its labilization by chloroquine.  

Despite that the liver tissues contain the enzymes 
involved in drug metabolism, its cellular membrane da-
maged by the administration of sodium metabisulphite 
was repaired by acetylsalicylic acid like drugs by pre-
venting the disruption of kidney cellular membrane 
(Olajide et al., 2005). From the result, the loss of alkaline 
phosphatase activities in the liver of rats was prevented 
following the concurrent administration of sodium metabi-
sulphite and acetylsalicylic acid to the experimental 
animals (Figure 1). Therefore in this study, acetylsalicylic 
acid further demonstrated its stabilizing role by pre-
venting the disruption of liver cellular membrane caused 
by the administration of sodium metabisulphite. This role 
could be due to the ability of molecules of acetylsalicylic 
acid to lodge itself in gaps created by sodium metabi-
sulphite between the ordered membrane molecules on 
the membrane wall 
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