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ABSTRACT 

 

Background: Aspirin is the acetylated form of the Salicylic acid. Salicylic acid has been used since ancient times to 
provide pain relief and treat inflammatory conditions. It is a phenolic compound present in plants, where it plays a 
central role in the development of local and systemic resistance to pathogen infection. Humans and animals obtain 
SA mainly from daily foods, fruits, and vegetables. 

 

Objectives: To determine the effect of aspirin in the kidney of Wistar albino rat. 
 

Materials and Methods: Sixty rats were randomly divided into equal two groups. Group I (control) was injected 
(i.p.) 1ml of saline per day. Group II was given 100 mg/kg aspirin daily i.p. All groups were treated over a period of 
eight consecutive days and on 9th day; rats were sacrificed. Kidney slides were prepared microscopic examination. 
Independent t-test was used for data analysis. 

 

Results: Examination of renal cortex from the both control group and aspirin treated rats showed normal 
parenchyma. However, in the latter group only few tubules showed the loss of brush border and necrosis but they 
were not desquamated. The oculometric analysis of renal tubules showed that diameter of the proximal and distal 
convoluted tubules, and renal corpuscles were similar in both the group. However, the diameter of glomerulus was 
significantly increased and the renal space was significantly reduced in aspirin treated rats compared to normal. 

 

Conclusion: Thus, aspirin shows minimal renal toxic effect, however, all the histo-architecture of the kidney was 
normal. 
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INTRODUCTION 
 

Aspirin is the acetylated form of the salicylic acid. 
Salicylic acid (SA) has been used since ancient times 
to provide pain relief and treat inflammatory 
conditions. Salicylic acid is a phenolic compound 
present in plants, where it plays a central role in the 
development of local and systemic resistance to 
pathogen infection.(1) Humans and animals obtain 
SA mainly from daily foods, fruits, and vegetables. 

 

Increasing  evidence  demonstrates that  applied 
SA can counteract oxidative damage induced by 
adverse conditions in animals(2) though the 
mechanisms underlying these effects remain 
unclear.(3) It has been reported that SA comprise 
free radical-scavenging and iron chelation 
properties.(3) Studies have shown that salicylate 
effectively   protects   against   gentamicin   induced 
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hearing  loss  in  guinea  pigs.(4),(5) and  against  its 
nephrotoxic effect in Wistar albino rats.(6) 
 

The aim of this study was to investigate whether 
aspirin (acetylated salicylic acid) treatment is safe to 
the kidney or not. The positive result will be helpful 
in suggesting the aspirin as adjunct medication in 
drugs therapy having oxidizing damaging effect e.g. 
with gentamicin. The analysis of the drug effect was 
done through the examination & evaluation of 
histopathological effects of rat’s kidney. 
 

MATERIALS AND METHODS 
 

1.1. Animals: 
 

In this experimental study; sixty healthy Wistar 
albino  rats  of  either  sex  weighing  100-200  gram 
were randomly selected. The rats were acclimatized 
for four weeks before enrolling in the study. The 
animals were housed in each plastic cages made up 
of propylene with husk bed and were placed in room 
at atmospheric temperature and humidity with 12- 
hour light-dark cycles without any stressful stimuli. 
The rats were provided free access to standard 
rodent diet and water ad libitum. All experimental 
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Group (n=3000) PCT diameter 
(µm) 

Normal (I) 35.52±4.05 
Aspirin treated (II) 35.15±2.67 
P value >0.05 

 

 
 

procedures were conducted in accord with ethical 
guidelines of Nepal Health Research Council (NHRC) 

 

Table 1: Mean proximal convoluted tubule 
diameter (PCT) of different groups for the care and use of animals in health research in                                                                                                            

Nepal (7) and approval was taken from the 
institutional  ethical  review  board,  BP  Koirala 
Institute  of  Health  Sciences,  Nepal,  before 
conducting the study. All efforts were made to 
minimize animal suffering and reduce the number of 
animals used. 

 

1.2. Drugs: 
 

Aspirin (USV limited, India) was bought from local 
market and the injecting solution was prepared by 
dissolving it in normal saline. 

 

1.3. Experimental Protocol: 
 

After a quarantine period, sixty rats were 
randomly divided into two groups, each consisting of 
thirty animals. Group I was used as control and was 
injected 1mL of saline intraperitoneally (i.p.) per day. 
Group II was injected only aspirin in single dose of 
100 mg/kg body weight i.p. daily. All groups were 
treated over a period of eight consecutive days. 
Twenty-four hours after the administration of last 
doses, on 9th day, rats were sacrificed by cervical 
dislocation. Kidneys were taken out by abdominal 
dissection, weighed and preserved in 10% buffered 
formaldehyde solution. The preserved kidneys were 
processed  and  sectioned  using  rotary  microtome. 
The sections were then stained by using Harris’s 
hematoxylin and Eosin Y. 

 

1.4. Histopathological Examinations: 
 

After the slide preparation, blind observations 
were made using the light microscope. For each rat; 
100 PCT and DCT associated with glomeruli were 
examined from randomly selected minimum of 8 
fields  for  each  kidney  section.  Ocular  micrometer 
was  used  for  quantitative  measurements  of 
diameter of renal corpuscles, glomerulus, PCT, DCT, 
and dimension of Bowman’s space. 

 

1.5. Statistical Analysis: 
 

Statistical analysis was performed by the use of 
SPSS software version 20 (IBM corp.). Results were 
presented as mean value±SD. The independent t-test 
test   was  used  for   comparisons  of   diameter  of 
tubules, renal corpuscles, glomerulus, renal space of 
the control and test groups. Probability values (P) 
less than 0.05 was considered statistically significant. 

 

RESULTS 
 

All  animals  of  control group (I)  and aspirin 

 
Table  2:  Mean  distal  convoluted  diameter 
(DCT) diameter of different groups 

 

Group (n=3000) DCT diameter 
(µm)   

Normal (I) 32.60±4.25 

Aspirin treated (II) 32.14±2.28 
P value >0.05 

 
 

Table 3: Mean renal corpuscle diameter of 
different groups 

 

Group (n=3000) Renal corpuscle 
diameter (µm) 

(mean±SD)   
Normal (I) 83.68±8.17 

Aspirin treated (II) 84.40±5.63 

P value >0.05 
 

Table   4:   Mean   glomerular   diameter   of 
different groups 

 

Group (n=3000) glomerulus diameter 
(µm) 

(mean±SD) 
Normal (I) 74.74±8.19 
Aspirin treated (II) 77.08±6.51 
P value <0.001 

 
Table   5:   Mean   renal   space   of   different 
groups 

 

Group (n=3000) Renal space (µm) 
(mean±SD) 

Normal (I) 5.06±1.65 
Aspirin treated (II) 4.04±1.95 
P value <0.001 

treated group (II) were healthy and active. 
Examination of renal cortex from group I (Control) 
showed normal renal corpuscles. The cortical tubules 
made the bulk of parenchyma and mainly consisted 
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of  proximal  (PCT)  and  distal  convoluted  tubules 
(DCT). PCT were lined by simple cuboidal epithelium, 
having prominent brush borders and acidophilic 
cytoplasm. DCT were identified on account of simple 
cuboidal   epithelium,   clearly   defined   and   wider 
lumen and closely packed nuclei per section (Figure- 
1). 

 

 
 

Figure 1: Photomicrograph of rat kidney section 
showing normal histology in control group [X400] 

 

Examination of the renal cortex of aspirin treated 
rats (group II) showed almost normal architecture of 
renal corpuscles and cortical tubules. Only few 
tubules   showed   the   loss   of   brush   border   and 
necrosis but they were not desquamated (Figure-2). 
It signifies that aspirin was found to be safe as it did 
not induce appreciable histopathological changes in 
the kidney. 

 

 
 

Figure 2: Photomicrograph of rat kidney section 
showing almost normal histology in aspirin treated 
group [X400]. Glomerulus is slightly enlarged and 
renal space is slightly reduced compared to normal 
group. 

 

One PCT and DCT lying adjacent to each renal 
corpuscle   were   selected   blindly   from   different 

randomly chosen fields of renal cortex. Thus, total 
3000  renal  corpuscle  (rc),  3000  glomerulus  (glo), 
3000 PCT and 3000 DCT (30 rats per group×100 PCT, 
DCT, rc, glo per rat) in a group were measured and 
average was taken. The data of the measurement of 
PCT, DCT, renal corpuscle, and glomerulus are 
summarized in Table-1, 2, 3. 
 

Independent t-test showed that there was no 
significant difference between the diameter of PCT, 
DCT and renal corpuscle of group I vs II, suggesting 
that aspirin causes no histologically harmful effect 
on these structures of Kidney. Similarly, diameter of 
3000 glomerulus and dimension of renal space were 
measured and average was taken. The data of these 
measurements are summarized in Table-4 and 5. 
Independent t-test showed that there was significant 
difference between the diameter of glomerulus and 
dimensions of renal space of group I vs II. It suggests 
that of use aspirin leads the significant increase in 
diameter of glomerulus and decrease in renal space. 
Moreover, it implies that aspirin is minimally toxic to 
renal structures. 
 

Therefore, in this study; light microscopic 
examination of kidneys from control and aspirin 
treated rats showed almost no structural alterations 
in renal tissues. Study by Randjelovic et al. showed 
considerably mild glomerular and tubular damage in 
rats treated with both Gentamicin and salicylic acid 
(SA), thus showing nephron protective effect of SA. It 
suggests that aspirin alone is not harmful to kidney. 
The same result is verified by our study as well, 
however it has some dilating effect on glomerulus 
leading to congestion of renal space. 
 

CONCLUSION 
 

Result of this study suggested that aspirin is not 
harmful to the kidney. However, it causes small 
changes (decrease) in the renal space and increase in 
the diameter of glomerulus. It needs further 
molecular level study to see whether aspirin has 
nephrotoxic effect or not. 
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