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ABSTRACT 
Statement of Problem: Patients undergoing chemotherapy has been struggling long with side effects on tissues which were 
not targeted for therapy. Chemotherapeutic agents Doxorubicin (DOX) used in this study induced testicular damage, had been a 
major concern of oncologists for decades. Studies so far has more focus on the adverse impact of drug on germ cells and very 
few observed its effect on Leydig cell secreting testosterone. To date few studies are available that have used antioxidant 
therapy like vitamin C to assuage the oxidative damage induced by DOX on supporting cell like Leydig. 
Objectives: To demonstrate the altered numbers of Leydig cells produced by DOX in testes of mice and designed to study the 
changes in quantity of Leydig cells in DOX affected interstitial cells with co-administration of antioxidant ascorbic acid.  
Research Design: An experimental study to determine the effect of dox on testicular leydig cells and to assess the ameliorating 
effects of vitamin c on it. 
Duration of Study: This study was conducted from June 2022 to February 2023 
Place of Study:  Research was conducted at Dow university of health sciences (DUHS) Karachi at institute of basic medical 
sciences with collaboration of its animal house and Dow Diagnostic Research and Reference Lab DUHS.  
Sampling technique: The samples were chosen randomly. In this experiment drugs used include doxorubicin hydrochloride, 
vitamin c and normal saline on 6th, 8th and 10th day of the study. 
Methodology: Male mice of five weeks old were segregated into 3 groups. Group- A mice were treated with normal saline, DOX 
alone was given to group- B animals and DOX + Vitamin C to group- C. At the end of experimental study, testes of sacrificed 
animals were preserved in Bouin’s fluid and later processing, staining etc. were performed.  
Results and Statistical Analysis: By using SPSSS version 16, statistical analysis was done, using ANOVA test to evaluate the 
significance of parameter among different groups studied. Widening of interstitium with significant Leydig hyperplasia (P < 0.00)  
as compared to controls were seen in group B However co-administration of Vitamin C with DOX significantly decrease was 
observed in comparison to Group A. 
Practical Implications: The practical implications of this study for the community are that cancer patients undergoing 
chemotherapy can potentially benefit from co-administration of vitamin C to reduce the adverse effects on testicular tissue, 
which may help preserve fertility and hormone production. Improving the quality of life for cancer patients by providing an 
accessible and potentially effective way to manage chemotherapy-induced side effects. 
Conclusion: This study suggested that the antioxidant Vitamin C has a role in ameliorating the effects produced by DOX on 
testis by showing change in altered quantity of leydig cell. 
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INTRODUCTION 
Traditional chemotherapy attacks both cancerous growth and 
healthy cells in the body. Hence targeted goal is not met. Even 
after combined chemotherapy approach, the situation persists. As 
the drug is often administered at maximally tolerated dose, visceral 
side effects are seen frequently. Researchers have revealed 
chromosomal irregularities and mutation in normal cells along with 
broad range of side effects on many viscera.1 Testes and bone 
marrow in particular having quickly dividing cells, are more 
susceptible to toxic effects of the drug.2 

 Distortion in the microscopic anatomy of testis was seen with 
administration of Doxorubicin DOX, an anthracycline.3 Degree of 
testicular damage was observed by many parameters indeed 
indicating oxidative stress to vascular wall.4 Zanetti in 2010 also 
mentioned deterioration in histology. Drastic reduction in diameter 
of tubules with decrease sperms count, widening of interstitium 
were evident by other studies.5 Leydig cells secreting testosterone, 
are considered more resistant to chemotherapy than germinal and 
Sertoli cells. However, Leydig cell function can be unaffected in 
long-term treatment of cancer survivors .6 Amplified number and 
size of interstitial Leydig cells were detected as a compensatory 
response to deteriorated epithelium.7 

 Antioxidants prevent cells in the body from damages 
produced by free radicals.8 Antioxidants avoid toxic effects of anti-
cancer treatment by stabilizing free radicals and preventing them 
to take electrons from other molecules. Antioxidants are abundant 
in fruits and vegetables and elevate body’s own immune 
mechanism.9 Both synthetic and natural antioxidants are in 

therapeutic use including enzymatic, scavenging and 
pharmacological antioxidants.10,11 As a potentially strong 
antioxidant, Vitamin C seems to hinder with DOX induced free 
radical formation.12,13  Distinct decrease in levels of various 
antioxidants including Vitamin C was seen with the management of 
DOX in breast cancer thus signifying the necessity to use 
antioxidants alongside chemotherapy.14 
 Despite their critical role in the spermatogenesis support and 
the conservation of spermatogonial stem cell niche, not sufficient 
interest has been paid to myoid Leydig cells and no investigations 
have focused on macrophages.15 The upgrading the quality of lives 
of cancer fighters has thus become a significant public healthcare 
problem. Malignancy treatment-related side effects can produce 
both late and long-term side effects in healed patients and 
barrenness could be one of them.16 

Rationale of Study: This study highlights the importance of 
considering potential side effects on non-targeted tissues during 
chemotherapy and the potential benefits of using antioxidant 
therapy like vitamin C. By incorporating vitamin C supplementation 
as part of chemotherapy management, healthcare providers may 
be able to reduce the risk of long-term complications related to 
testicular tissue damage. 
Research Gap: No detailed morphological studies have been 
done, regarding the possible protection carried by Vitamin C to the 
integrity of Leydig cells affected by DOX; opening new grounds for 
further research to let oncologists aware about the definite 
morphological changes in reproductive organs of the males who 
take DOX for various cancers.  
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MATERIAL AND METHOD 
Research Design: An experimental study to determine the effect 
of dox on testicular leydig cells and to assess the ameliorating 
effects of vitamin c on it. 
Place and Duration of Study: This study was conducted from 
June 2022 to February 2023 at Dow university of health sciences 
(DUHS) Karachi at institute of basic medical sciences with 
collaboration of its animal house and Dow Diagnostic Research 
and Reference Lab DUHS.  
Inclusion and Exclusion Criteria: Only healthy and active 5 
weeks old thirty male mice were included for the study. 
Sampling Technique: The samples were chosen randomly. In this 
experiment drugs used include doxorubicin hydrochloride, vitamin 
c and normal saline on 6th, 8th and 10th day of the study. 
Grouping: Group a (control): Control group enclosed 10 male 
mice and normal saline 1 ml ip was given. 
Group b (dox): 10 animals in this received dox in dose of 0.003 
mg/g or 0.003 mg in 0.03 ml /gm body weight ip, 17  
Group c: (dox + vitamin c): 10 animals in this group received dox 
in a dose of 0.003 mg/gm or 0.003 mg in 0.03 ml /gm body weight 
ip 17 and vitamin c in dose of 0.5 mg/gm or 0.5 mg in 0.01ml/gm 
body weight p.o.18  
Animal sacrifice and sample: each animal was weighed at the 
commencement and on the completion of study (33 days for one 
spermatogenic period of animal). Animals were anaesthetized by 
deep ether anaesthesia and were dissected through midline 

abdominal incision. After identification, testes were freed from 
surrounding tissues were preserved in bouin’s fluid for 24hrs.  
Histological processing of testicular tissue: After fixation in 
bouin’s fluid for 24 hours, longitudinal sections of testes were taken 
after dehydration and infiltration, embedding with paraffin tissue 
blocks were made. five µm thick sections were obtained h&e-
stained slides were observed for number of leydig cells under 40x 
objective and 10x ocular lenses. the sections were viewed and 
photographed by using nikon light.  
Statistical analysis: To find the statistical difference between the 
groups, One Way Analysis of Variance (ANOVA) or Kruskal Wallis 
test was used. In case of significant result, Tukey – multiple 
Comparisons post Hoc test was applied to check the pair wise 
comparison at 5% level of significance (95% confidence interval 
C.I). 
 

RESULTS 
Number of Leydig cells in interstitial space: Comparison of 
number of Leydig cells between the control group (A) and 
DOX group (B): The mean ± S.D of cell count in interstitial spaces 
in control was 18.67 ± 2.54 and in the DOX group was 44.64 ± 
11.17. When the comparison was done between the two groups, 
the observed P value was < 0.001 at 95% C.I as shown in table-1, 
graph-1, figures 1 and 2 (a, b) 
 A significant increase was observed in the mean Leydig cells 
count of DOX group.  

 
Table-1: Comparison of Mean ± SD of number of Leydig cells in interstitial space in different groups  

Groups Mean ± SD 
P value among groups 95% Confidence Interval 

Groups P value Lower Bound Upper Bound 

Control (A) 18.67 ± 2.54 A vs B < 0.001* -34.27 -17.65 

DOX (B) 44.64 ± 11.17 B vs C < 0.001* 16.755 32.39 

DOX + Vitamin C (C) 20.06 ± 6.09 A vs C 0.883* -9.21 6.42 

* Tukey HSD Post Hoc Multiple comparisons test 

 

 
Figure-1: Photomicrograph of H&E stained 5 µm thick section of testis 
showing interstitial spaces IS between seminiferous tubules ST with L 
Leydig cells L in control mouse at x400. 
 

 
Figure-2A: Photomicrograph of H&E stained 5 µm thick section of testis 
showing interstitial spaces IS between seminiferous tubules ST with 
increase number of Leydig cells L in DOX mouse at x400. 

 

 
Figure-2B: Photomicrograph of H&E stained 5 µm thick section of testis 
showing interstitial spaces IS between seminiferous tubules ST with Leydig 
cells L in control mouse at x400. 

 

 
Figure-3: Photomicrograph of H&E stained 5 µm thick section of testis 
showing diminished widening of  interstitial spaces IS between seminiferous 
tubules ST with number of Leydig cells L in DOX + Vitamin C administered 
mouse at x400. 
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Comparison of number of Leydig cells between the DOX 
group (B) and DOX + Vitamin C group (C): The mean ± S.D of 
cell count in interstitial spaces in DOX group was 44.64 ± 11.17 
and in the DOX + Vitamin C was 20.06 ± 6.09. When the 
comparison was done between the two groups, the observed P 
value was < 0.001 at 95% C.I as shown in table-1, graph-1, figures 
2 (a, b) and 3. 
 A significant decrease was observed in the mean Leydig 
cells count of DOX + Vitamin C group.  
Comparison of number of Leydig cells between the control 
group (A) and DOX+ Vitamin C group (C): The mean ± S.D of 
cell count in interstitial spaces in control was 18.67 ± 2.54 and in 
the DOX + Vitamin C group was 20.06 ± 6.09. When the 
comparison was done between the two groups, the observed P 
value was = 0.883 at 95% C.I as shown in table-1, graph-1, figures 
1 and 3. 
 A non-significant increase was observed in the mean Leydig 
cells count of DOX + Vitamin C group. 

 
Graph-1: Comparison of mean number of Leydig cells in interstitial spaces 
between three groups. Values are expressed in mean ± 95% C.I of error bar 

 

DISCUSSION 
In the present study number of Leydig cells in testis of mice were 
observed in control and after the treatment with DOX and co-
administration of Vitamin C with DOX. The P value of number of 
Leydig cells in interstitial space turned out to be < 0.001 when 
comparison was made between control and DOX treated. This P 
value indicated the definite increase in number of Leydig cells in 
DOX treated testes and decrease in number after providing them 
with the treatment of DOX + Vitamin C. A significant P value 
observed when controls were compared to the DOX group and a 
nonsignificant change of P value (0.883) was seen between control 
and DOX + Vitamin C groups. 
 The significantly higher number of interstitial Leydig cells in 
DOX group observed could be correlated with increase in 
testosterone levels in DOX treated group of mice. Number of 
Leydig cells were seemed to be reduced by DOX in other study, 
was in contrast to our findings19. Few data from animal studies are 
obtainable on the impact of exposure of chemotherapy on Leydig 
cells. In comparison to our research No alteration in function and 
morphology of Leydig cells has been witnessed in the pre-pubertal 
testis after 48 hours in vitro after exposure to doxorubicin in 
another study20. Likewise, current data have stated that density of 
Leydig cell was unaffected after 24 h in vitro after contact with 
cisplatin, doxorubicin and cyclophosphamide 21.  
 Increase number seen in our study was in favour with 
findings of Hazmi in 2004 which revealed significant increase in 
number and size of Leydig cells in relation to distorted 
seminiferous tubules.22 Increased number of Leydig cells could be 
compensatory to degeneration of seminiferous tubules. It agrees 
with previous study in which Leydig hyperplasia was seen.23 In 
another study Leydig cells were among the survival cells 
populating the interstitial spaces beside Sertoli cells in the tubules 
after DOX therapy.5It could be due to this fact that it is considered 

non proliferating cells within testis and are therefore resistant to 
toxic effects of chemotherapeutic drug.24 
 

CONCLUSION 
The study delivers a proof that DOX chemotherapy effects the 
testicular tissues and significantly increase the number of Leydig 
cells while Vitamin C co-administration does change the number 
observed earlier with DOX. Since DOX is in demand for treatment 
of various cancers, the resultant damage induced by drug is 
unavoidable hence more research is required as limited studies 
accessible do not presently permit conclusions to be drawn about 
the influence of chemotherapy on somatic cells of testes. 
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