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ABSTRACT 

Cisplatin is an efficient platinum-derived anticancer drug which acts in 

nonspecific phases of the cell cycle. Because of increasing number of 

long term survival of cancer patient treated with cisplatin, the long 

term chemotherapy induced side-effects of cardiovascular system and 

reproductive system are of great concern. The objective of the study is 

to observe  dose dependent histomorphological changes in rat testes 

due to cisplatin and to find out the effect is either reversible or not. 

Methods: Experimental study was carried out in 45 healthy adult male 

albino rats weighing 150-220 gm. They were divided into 3 groups, 

one control and two experimental groups (n=15 per group). One experimental group was 

exposed to 3 rounds of 1 mg/kg body weight of cisplatin whereas other group received 3 

rounds of 2.5-mg/kg body weight of cisplatin. Control group received the equal volume of 

normal saline instead of cisplatin (1 injection daily for 5 days with a recovery phase of 16 

days between the cycles). On 63
rd

 day, the rats were anaesthetized and sacrificed to take out 

testes for histological study. Results: A dose-dependent reduction in weight, diameter and 

volume of testes was observed. Significant reduction of germ cells and sertoli cells were 

observed in both experimental groups (p<0.01). Besides that, high doses revealed severe 

atrophy and loss of normal architecture of seminiferous tubules. Conclusion: Cisplatin 

produces dose dependent effect in rat testes. Effect is reversible in low dose. 
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INTRODUCTION  

Cisplatin is platinum coordinated anti cancer drug that comes under the class of alkylating 

agent. It is widely used to treat testicular cancer, ovarian cancer, cancers of bladder, 

esophagus, lungs and colon.
[1,2]

 Cytotoxic effect of cisplatin is due its interaction with 

DNA.
[3] 

It forms  DNA-platinum complex causing inhibition of cellular processes like 

replication, transcription, translation and DNA repair.
[4] 

Cisplatin chemotherapy is mainly 

used in children and adolescents.
[5]

 Most germ cell malignancies, even after metastasis, are 

efficiently eliminated by a combination of cisplatin, surgery and radiotherapy, leading to an 

overall cure rate of about 95%.
[6]

 Because of increased survival rate of cancer patients treated 

with cisplatin, the side effects of cispaltin on cardiovascular and reproductive system are of 

great clinical concern.
[7] 

 

Testes consist of numerous seminiferous tubules. Each seminiferous tubule contains 

spermatogonia, primary spermatocyte, secondary spermatocyte, and spermatozoa.
[8]

 

Seminiferous tubules are the sites for spermatogenesis.  During spermatogenesis as the germ 

cells are rapidly dividing, the cells are highly sensitive to the detrimental effects of various 

physical and chemical agents.
[9] 

The inhibition of nucleic acid synthesis is apparently 

responsible for   anti –tumor action on the dividing germ cells as well as regression of lining 

epithelium of seminiferous tubule.
[10] 

Techniques such as spermatozoa cryopreservation and 

intracytoplasmic sperm injection (ICSI) has been developed to preserve the fertility in men 

undergoing traditional anticancer therapies.
11

 Fertility is an important issue in cancer patients. 

So, the study aimed to observe the effect of cisplatin on rat testes. 

 

MATERIALS AND METHODS 

Forty-five healthy Wistar Albino rats weighing 150-220gm were obtained from the animal 

house of BPKIHS, Dharan. They were housed in well ventilated room at controlled ambient 

temperature (25±5
0
C) with 12 hours alternating light-dark cycle and fed pellet diet and 

Bengal gram.  

 

Rats were equally divided into 3 groups, one control and two experimental groups (n=15 per 

group). One experimental group was exposed to 3 rounds of 1 mg/kg body weight of cisplatin 

intraperitonelly whereas other group received 3 rounds of 2.5-mg/kg body weight of cisplatin. 

Control group received the equal volume of normal saline. Rats were administered 1 injection 

daily for 5 days with a recovery phase of 16 days between the cycles. 
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 On 63
rd

 day, all the rats were anaethesized with chloroform. The fully anesthetized rats were 

sacrificed to take out testes for histological study. Testes tissue were fixed and processed for 

slide preparation. Haematoxyline and Eosine staining was done and studied under light 

microscope. 

 

Experimental protocol for this study was approved by protocol Evaluation Committee of B. 

P. Koirala Institute of Health Sciences, Dharan. All the experimental works were carried out 

as per ethical guidelines of Nepal Health Research Council (NHRC). 

 

SPSS version 19 was used for data entry and analysis. NPar Tests and Wilcoxon Signed 

Ranks Test were used to see the level of significance of differences. P<0.05 was considered 

as statistically significant.  

  

RESULTS  

Quantiative measurement 

Weight of testes: Weight of both testes in high dose experimental group was found to be 

significantly reduced as compared to control group. Weight of testes of different groups is 

expressed in table I. 

 

Diameter of testes: Diameter of both testes was significantly reduced in high dose 

experimental group as compared to control group, which is as illustrated in table II. 

 

Diameter of seminiferous tubules and interstitial space: Diameter of seminiferous tubules 

was found significantly decreased in both the experimental groups as illustrated in table III. 

The increment of interstitial space was also highly significant in both test groups in 

comparison to control group. 

 

Qualitative changes: In control group numerous semeniferous tubules were found to be  

closely placed and their shape was round or oval  with different stages of spermatogenesis. 

 

In low dose test group, some of the seminiferous tubules showed spermatogenic arrest and 

some cells showed cytoplasmic vacuolation but there was preservation of normal 

architecture.  Whereas in high dose group most of the tubules showed necrosis with 

sloughing of the lining epithelium. Some multinucleated giant cells were also visible inside 

the tubules. Lumen of the tubules was filled with eosinophilic necrotic material instead of 

spermatozoa and the normal architecture of the seminiferous tubules was lost. 
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Table. I: Weight of testes of control and test group. 

Group Right testes (gm) Left testis (gm) 

Control 1.31±.11 1.24 ± .12 

Low Dose 1.10±.21 * 1.09±.35 

High dose 0.453±.10*** 0.41 ±.10*** 

 

Table. II: Diameter of testes of control and test group. 

Group Right testes (mm) Left testes (mm) 

Control 1.87 ± 0.11 1.74 ± 0.17 

Low Dose 1.85 ± 0.12 1.76± 0.12 

High Dose 1.45± 0.15*** 1.40 ± 0.14** 

P<0.05 ** P<0.01 ***P<0.001 

 

Table-III: Interstitial space and diameter of seminiferous tubules of control and test 

group. 

Group 
Mean diameter of seminiferous 

tubules(μm) 

Interstitial space (μm) 

 

Control 329.10 ± 23.81 35.68 ± 10.87 

Low dose 256.58 ± 16.46 *** 76.93 ± 13.58*** 

High dose 171.23 ± 19.02*** 91.93 ± 9.22*** 

P<0.05 ** P<0.01 ***P<0.001 

 

Table. IV: Number of different types of germ cells (primary spermatocytes and 

spermatids) and non-germ cells (sertoli cells and leydig cells) per seminiferous tubules 

Types No of primary 

spermatocytes 

No of spermatids No of sertoli cell No of leydig cells 

Control 96.60± 4.62 202.18± 43.64 27.54± 2.93 46.01 ± 7.40 

Low dose 78.03± 7.11 144.53± .74** 20.87± .0*** 29.85 ± 5.46*** 

High dose 39.54± 8.92*** 7.00± 6.42*** 4.51± 1.12*** 53.85 ± 17.49 

P<0.05 ** P<0.01 ***P<0.001 

 

 

 

 

 

Photomicrograph of T.S.of testis of 

experimental group showing decreased in 

diameter of seminiferous tubules and 

increased in interstitial space.(H.E.10X) 

Photomicrograph of T.S. testis of 

control group showing seminiferous 

tubules (H.E.10X) 
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DISCUSSION  

The present study had been designed with the rationale to observe the effect of cisplatin on 

the testes of rat by using healthy rat as an experimental model. The study tried to show the 

effect of cisplatin mimicking the human clinical regimen. 

 

There was significant reduction in the experimental rat’s testicular weight with the dose of 

2.5mg/kg body weight of cisplatin. At the same time, the reduction in testicular weight was 

not significant in the rat administered with 1mg/kg body weight of cisplatin. This finding is 

similar to the findings of Pragati Sawhney et al (2005).
[12]

 Diameter of seminiferous tubules 

may get affected by many cytotoxic drugs among which cispaltin is the commonest one .
[10]

 

In this study significant reduction of diameter of seminiferous tubules was also observed. 

This may be due to shrinkage of tubules caused by cisplatin.  Decrease in diameter of tubules 

and increase in the interstitial space were also found to be dose dependent. The diameter of 

tubules and the interstitial spaces are thus found to be inversely proportional. Significant 

reduction in the number of primary spermatocytes and round spermatids per tubules with 

increasing dose of cisplatin
[13] 

was also found in this study but there is no significant loss of 

germ cells in low dose. Acute loss of germ cells can result in temporary infertility but the 

testes has ability to repopulate itself with mature cells.
[12]

So the gonadal effect of cisplatin in 

low dose is reversible. The cause of death and maturation arrest of the germ cells can be due 

to penetration of the adluminal compartment of semineferous tubules after crossing the blood 

testes barrier by low molecular weight substance like cisplatin.
[14] 

 

Irreversible damage in the tubules with substantial loss of spermatogonia was found in this 

study with high dose. This finding also goes with that of Reddy KP madhu p et al.
[15]

 

Photomicrograph of testis (high dose test 

group) showing small, irregular 

seminiferous tubules with increased 

interstitial space (H&E stain 10X) 

 

Photomicrograph of testis (high dose test 

group) showing cytoplasmic vacuolization  

and giant cell formation (H&E stain 100X) 
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Presence of few spermatogonia may result in permanent infertility.
[16]

 So it can be stated that 

prolonged exposure to systemically less toxic dose (2.5 mg/kg) of cisplatin results in 

sustained injury to seminiferous epithelium and consequently infertility. 

 

CONCLUSION  

The present study shows that there is cisplatin dose-dependent reduction in weight and 

diameter of the testes of rat. Number of  primary spermatocyte is unaltered in low dose group. 

On the other hand, high dose of cisplatin resulted in atrophy and loss of normal architecture 

of seminiferous tubules with maturation arrest and cytoplasmic vacuolization of germ cells 

and presence of multinucleated giant cells. These findings suggested that cisplatin produces 

dose dependent effect to the male gonads of rat. 
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