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ABSTRACT 

Non-steroidal Anti-inflammatory Drugs (NSAIDs) are one of the most widely used drugs in medicine 

and their uses has dramatically increased in recent years. They are a class of drugs that reduce pain 

and lowering the body temperature. The metabolism and excretion of indomethacin was conducted in 

kidney, so as a result, biochemical parameter and kidney tissues may altered. The present study was 

designed to evaluate the biochemical, and histological changes induced by indomethacin on the rat’s 

kidney , Thirty adult male albino Sprague-Dawley rats were used in this experimental study. Rats were 

divided into three equal groups [ Ten in each]. All rats were kept in a quite non stressful environment, 

provided with food ad libitum and free access to water. Normal saline (1 ml) was given intramuscularly 

for the control group (I). Experimental groups (II, and III) were injected with indomethacin 

intramuscularly equivalent to 5 and 10 mg/kg body weight/day respectively for two weeks. Results 

revealed that indomethacin administration significantly increased the levels of blood urea, uric acid 

and creatinine when compared with control rats. This study confirmed the risk of increased oxidative 

stress, and nephrotoxicity due to indomethacin administration. Although indomethacin is reported to 

be effective in pain management, its toxicity should be kept in mind  
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INTRODUCTION 

Kidney has a vital role in renalclearance, 

maintenance of blood pressure, elimination of 

toxic products and formation of 

prostaglandins.Certain medications are known to 

causerenalinjuryon its frequent usage and high 

dosage(1).  

Non-steroidal Anti-inflammatory Drugs 

(NSAIDs) are one of the most widely used drugs 

in medicine and their uses has dramatically 

increased in recent years. They are a class of 

drugs that reduce pain and decrease the 

inflammation (2).  

Indomethacin is 1-(p-chlorobenzoyl)-5-

methoxy-2-methyllindole3-acetic acid ,an 

important member of the NSAIDs family. is a 

methylated indole acetic acid derivative and 

commonly used in clinical therapy as anti‐

inflammatory, analgesic and anti‐pyretic 

drugs. Its extensive utility is arisen from the rapid 

absorption, rapid and efficient crossing blood 

brain barrier (3,4). 

The present study was conducted to evaluate the 

effects of the indomethacin on kidney tissues and 

biochemical parameter of albino rats.  

 

MATERIALS AND METHODS  

Thirty experimental animals albino Sprague-

Dawley male rats weighing 200-225 g were used. 

These rats kept for two weeks at the laboratory 

animal house center of the Faculty of Veterinary 

Medicine, University of Tikrit. All rats were kept 

in a quite non stressful environment and were 

maintained under standard housing conditions: 

temperature (27 ±1 °C), humidity (55- 60%), 

light/dark cycle (12:12h) and had free access to 

standard rodent pellet diet ad libitum and free 

access to water.  

Normal saline (1 ml) was given intramuscularly 

as placebo for the control group (I). Experimental 

groups (II, and III) were injected with 

indomethacin intramuscularly equivalent to 5 and 

10 mg/kg body weight/day respectively for two 

weeks.  

After two weeks, blood samples were collected 

from rats hearts, then all animals were sacrificed. 

Blood urea, uricacidandcreatinine were 

estimated using a commercial diagnostic kit. 

Estimation of serum cystatin C was measured by 

immunoturbidimetric method.  

 

Statistical analysis 

The data were expressed as the mean ± S.E.M. 

and were analyzed by means of one-way analysis 

of variance (ANOVA). Statistical evaluation of 

data was done following Student’s t-test. A 

difference was considered significant at P < 0.01.  

Kidney specimens (1 cm thick) of different 

groups were immediately fixed in 10% neutral 

buffered formalin, dehydrated with graded series 

of ethyl alcohol and embedded in paraffin of 5 

μm thickness. The sections were stained with 

hematoxylin and eosin(5).  

 

RESULTS 

Biochemical parameters 

 

 

TABLE 1: Effect of indomethacin Administration on Biochemical Profile of Male Rats 

Groups  Creatinine 

(mg/dl)  

 Urea (mg/dl)  Uric  acid  

(mg/dl)  

Cystatin C 

(mg/dl)  

Control  0.32±0.08    37.19±1.7a  8.20±0.68a  0.83 ± 0.26  

 

Indomethacin(5mg/kg)   0.67±0.08a  43.3±12.7  15.0± 9.0  1.12 ± 0.06  

 

Indomethacin(10mg/kg)   0.79±0.13a  52±15.13*  23.7± 0.7  1.56 ± 0.34  
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Histopathological examination of the kidney 

Kidney of the control group (I) 

The cortex of the kidney contained the glomeruli, 

which was appeared normal in shape as a tuft of 

capillaries inside Bowman’s capsule surrounded 

by capsular space. The proximal convoluted  

tubules were present with distal convoluted 

tubules around the renal glomeruli (Fig.1). The 

renal medulla contained the renal tubules and 

collecting ducts with henle's loops and blood 

vessels were present in between (Fig.2).  

 
 

 
FIG 1: Renal cortex in control group G1(I), demonstrating the shape of glomerulus (G), surrounded 

by capsular space (stars) and a great number of proximal convoluted tubules (P) and distal 

convoluted tubules (D). (H &E X20). 

 

 
FIG 2: Renal medulla in control group G1, shows, renal tubules (T), Henle's loops (H), Blood 

capillaries (C).(H &E ×20). 

 
Experimental group (II)/ This group receive 

Indomethacin 5mg/kg.  

Kidney cortex contains atrophied glomeruli, so 

the capsular space was wide. Most of the 

proximal and distal convoluted tubules were 

containing desquamated epithelial cell from its 

luminal surface. Other interesting 

histopathological changes was the heavy 

infiltrating of lymphocytes around the glomeruli, 

 

 

 proximal and distal convoluted tubules(Fig. 3 & 

4).  

The renal medulla was characterized by the 

presence of massive aggregation of lymphocytic 

and other WBC inflammatory cells in the pelvis 

of the kidney and around the renal tubules, which 

also appeared containing desquamated cells in its 

lumens (Fig 4 , 5 & 6).  
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FIG 3: G2 (II) Renal Cortex shows, Atrophied glomeruli (G). Wide capsular space (stars). 

Desquamated cells in the lumen of proximal (black arrows) and distal tubules (white arrow) . (H &E 

×20). 

 

 
FIG 4: Renal cortex of experimental (II), Lymphocytic cells aggregation (A), desquamated cells in 

the lumen of proximal convoluted tubules (B). (H &E ×20). 

  

 
FIG 5: Renal medulla of experimental group (II), showing massive aggregation of lymphocytic and 

other WBC in the pelvis (A), and degeneration in renal tubules ( stars). (H & E ×20). 
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FIG 6: Renal medulla experimental group (II), showing lymphocytes and other inflammatory cells 

in between renal tubules (white stars) with degeneratin medullary tubules ( black stars) . (H & E 

×20). 

  

Experimental group (III)/This group receive 

Indomethacin 10 mg/kg bwt  

The renal cortex shows atrophied glomeruli. The 

blood vessles of cortex aadjecent to the glomeruli  

and convoluted tubules were severly congested, 

renal medulla showed thickening of Henles loop 

wall. (Fig 7 & 8).  

 
 

 
FIG 7: renal cortex shows, atophiedglumerulas (A). severe congestion of B.V (B). (H&E ×20) 

 

 
FIG 8: Renal medulla in group (III) shows, congestion of blood vessles (A)Thickening of blood 

vessles wall (B). Sheath of lymphocytes infilterationadjecent to the blood vessles (C)(H &E ×20). 
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DISCUSSION 

The kidneys are involved in the secretion of 

several, toxins and therefore they are liable to 

liberate high quantities of free radicals which 

contribute to high oxidative stress that is involved 

in Causing kidney damage.In recent years, the 

science of nutrition has advanced significantly 

based on food supplements and medicinal herbs 

employed in controlling and modulating chronic 

diseases in human beings(6).  

The indomethacin elevated oxidative stress and 

reduced endothelial nitric oxide syntheses 

activity have been demonstrated to contribute to 

the pathogenesis of this drug- induced kidney 

injuries (7).  

Blood tests for Blood urea nitrogen (BUN) and 

creatinine are the simplest way to monitor kidney 

function. These substances are normal metabolic 

waste products that are excreted by the kidneys. 

Urea is a byproduct of protein breakdown (8). 

Creatinine and urea levels are used as markers of 

kidney function, but the test for creatinine is more 

sensitive than urea (8).Creatinine is the 

breakdown product of creatinine phosphate is 

released from skeletal muscle at a steady rate. It 

is filtered by the glomerulus, and a small amount 

is also secreted into the glomerular filtrate by the 

proximal tubule (9-11) . 

As the excretory function of kidney is impaired, 

urea and Cr excretion is hampered leading to its 

increased levels in blood (12), so that our results 

showed that statistical significant increase of urea 

and creatinine is as a result of administration of 

indomethacin which may indicate kidney injury, 

with resultant reduced glomerular filtration. The 

results of this study disagree with the findings of 

KIM et al (13) which found that indomethacin 

did not significantly alter the plasma creatinine 

clearance. BOLAT et al (14) indicate that 

NSAIDs induced nephrotoxicity may be due to 

the inhibitory effect of these drugs on 

prostaglandin synthesis, thus causing kidney 

ischemia.  

Certainly, cystatin-c jointly with blood urea and 

serum creatinine is used for the assessment of 

renal function and GFR (15). It is a single chain, 

nonglycosylated basic, low-molecular-weight 

protein of 12 KDa synthesized by all nucleated 

cells, it is filtered solely by the glomerulus, is not 

handled by the renal tubules, and is generated at 

a constant rate by all cells in the body. The utility 

of  cystatin C as a  renal marker suggested that 

cystatin C is more sensitive and superior to 

creatinine for estimating GFR (16). The study 

shows significant increase in serum cystatin C 

levels in treated group compared to controls, due 

to renal impairment.  

Uric acid is the final product of purine 

metabolism in humans. It is formed in the liver, 

can be degraded by the hepatic enzyme uricase 

and converted to allantoin, and excreted in urine 

through the kidney. Uric acid is a byproduct of 

the continual process in the body, where old cells 

are broken down and new one are formed(17).  

The increased uric acid level observed in this 

study, following indomethacin administration 

might be due to hyperuricemia and gout because 

kidneys plays an important role in elimination of 

uric acid and creatinine.  

Due to the defense mechanisms against free 

radical-created oxidative damage causes an 

increase in the concentration of uric acid 

(electron donors) in order to reduce free radicals. 

This effect may aggravate the condition of renal 

damage resulted from uric acid (18). The 

mechanism of kidney destruction because of the 

oxidative stress involves the secretion of 

cytokines, mainly tumor necrosis factor TNF-α, 

interleukin IL-1, and IFN-c(19).  

Our histopathological findings in kidneys tissues 

go side by side with the obtained biochemical 

alterations. Histopathological examinations 

showed severity of the lesions increased with 

increased the dose of drug. The renal lesions in 

the same rats shows atrophied glomeruli of renal 

cortex, with partial segmenation. The blood 

vessles of cortex a round the glomeruli and 

convoluted tubules were severly congested with 

blood, renal medulla showed heavy infiltration of 

lymphocytes and other WBCs. The results of 

present study agree with Al –mayaliet al (20), 

their study revealed abnormal structure of 

glomerulus with tubular necrosis and presence of 

interstitial inflammetion. And also agree with 

Nagappanet el (7) results, they were concluding 

that indomethacin reduced renal perfusion, and 

this was leading to glomerular and tubular injury 

with subsequent renal damage.  
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