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Abstract: Prednisolone is a corticosteroids drug widely used for treatment of numerous 

conditions such as inflammation, asthma, allergies, cancer and immune diseases. The 

cytotoxic and mutagenic impact of this drug was evaluated in male mice by using 

mitotic index and sperm head abnormality assays. The study was carried out with thirty 

six adult male albino mice (Mus musculs).They were divided into the following groups: 

Treated group which orally given 0.1 mg/Kg of Prednisolone for 30days, the positive 

control group which take a single dose of cyclophosphamide drug (5mg/kg body 

weight) for 7 days other group considers as negative control received distilled water 

only for 30days. The drug did not induce a significant difference in the mean count of 

mitotic index of bone marrow and germ cells. As well as it doesn't induce a significant 

increase in sperm head abnormality. It can be concluded that tested dose of 

Prednisolone failed to induce  genotoxic and cytotoxic  impact in bone  marrow and 

germ cells. 
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Introduction 
 

Corticosteroids are naturally created in 

the adrenal cortex of vertebrates after 

cytokine stimulation of the 

hypothalamus-pituitary-adrenal. It's 

having an important role in the 

regulation of many biological processes, 

containing, metabolism, immune 

responses, cell growth and proliferation 

and reproduction(1). In 1949 

corticosteroids were introduced as drug 

subsequently it used in wide in 

medicine for their anti-inflammatory 

immunosuppressive and cytotoxic 

effects (2). 

Many studies indicate that 

corticosteroids induced programmed 

cell death in hematological cells. The 

researcher demonstrates two possible 

mechanisms by which corticosteroids 

mediated programmed cell death,   

through inhibiting the transcription of 
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growth, survival genes or by activation 

of the death inducing genes (3). 

Previous study demonstrates that 

corticosteroids medicine 

(Dexmethasone) has genotoxic effect. 

Singh et al. (4) reported that in vivo 

treatment of mice with hydrocortisone 

induce sister chromatids exchange and 

micronuclei in bone marrow cells. In 

addition Fahmay et al. (5) demonstrate 

that repeated treatment with large dose 

of hydrocortisone repressed protein 

synthesis and induce cytotoxic effects in 

the germ and somatic cell of mice. 

DNA damage induced by physical  and 

/ or chemical agents in male  germ cells 

at any phase  of the  spermatogenesis 

process can be transmitted to the 

subsequent generation.  These kinds of 

genomic damage have considered the 

main causes of  implantation failure, 

embryonic death and embryonic 

malformations (6). Investigation of 

genomic  damage in germ cells can 

identify  by a number of methods. One 

simple, quick and economical method is 

sperm head abnormality assay(7). 

Prednisolone synthetic preparation of 

cortisol it is widely used for treatment 

of numerous conditions such as  

inflammation, asthma, allergies, cancer 

and immune diseases(8,9) data 

concerning the genotoxic effects of 

Prednisolone  in mice are scarce. The 

aim of the present study is to assess the 

genotoxic and cytotoxic effects of 

Prednisolone  in male mice using short 

term in vivo mutagenicity assay sperm 

head abnormalities and mitotic index of 

bone marrow and germ cells. 

Cyclophosphamide drug is an alkylating 

agent induced genotoxic damage in 

germ and somatic cells of mice (10). 

Cyclophosphamide was used as a 

positive control in the present study.  

 

Materials and Methods  

 

The study was carried out with thirty six  

adult male albino mice (Mus musculs), 

about( 8-12) weeks  old and weighing 

(25± 2) g, The mice were housed in 

polycarbonate boxes and maintained 

under standard laboratory conditions in 

the animal house of the Department of 

Biology, University of Al-

Mustansiriyah . They were kept on a 

standard laboratory diet  and water ad 

libitum. They were divided into the 

following groups: Treated group which 

orally  given  0.1 mg/Kg  of 

Prednisolone (AL-Hokamaa Company, 

Iraq) for 30days positive control group 

which take a single dose of  

Cyclophosphamide drug (Finland)         

( 5mg / kg body weight for 7 days ) (11)  

another group considers as negative 

control received distilled water  only for 

30days.  

 

Preparation of Bone Marrow Cells 

 

At the end of  treatment time (30 days)  

all males   were  injected 

intraperitoneally with colchicines  (2.5 

mg\kg of body weight) after two hours 

animals were sacrificed by decapitation 

cells were isolated from bone marrow, 

according to the procedure  mentioned 

by  Agarwal, et al. (12). The mitotic 

index was determined by counting a 

range of  1000 cells from each animal, 

using the formula below: 

Mitotic index (MI) = (Number of 

divided cells/Total number of cells) * 

100. 

 

Mitotic Index in Germ Cells 
 

Testis were obtained from the same 

animals(treated and control groups).  To 

assess the effect of Prednisolone  on 
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germinal cells in different stages of 

spermatogenesis, Germ cells were 

isolated from testis according to 

methodology of Brewen and Preston 

(13). The mitotic index was counting 

from 1000 cells per animals. 

  

Sperm Head Abnormality Assay  

 

To analysis  any morphological 

abnormality of sperm head the 

epididymis removed from treated  males 

and crushed in 5 Ml of  pre warmed 

(37C) physiological saline to prepare  

the sperm suspension after staining  in 

0.1% eosin at least 1000 sperm for each 

animal were scored  and sperm head 

abnormality were classified following  

to the criteria  of Wyrobeck and Bruce 

(7). 

 

Statistical Analysis 

  

To analysis the difference  in the mean 

count among  the treated  groups  one 

way analysis of variance (ANOVA) was 

utilized followed by   Least significant 

difference –LSD test. Data  are 

expressed  as the mean ± standard error 

of the mean (SEM). The level of 

significance was considered P< 0.05 

(14). 

 

Results and Discussion 

 

Analysis of data  of  the  mean count of 

mitotic index (MI) of bone marrow cell 

shown that there was  no significant 

difference (P> 0.05) were observed  

when compare treated males with  

negative and positive control group. 

Male mice receiving cyclophosphamide 

revealed a decrease in (MI) of bone 

marrow cells, mean count of (MI) was 

2.17±0.36 compared to 2.71±0.21  as 

for the  negative control group. The 

difference  statistically insignificant 

(P>0.05) (Figure 1).  

The mitotic index parameter contributes 

to identifying  the cytotoxic  impact  of 

numerous  chemicals and drugs (15). It 

is important  to know that both the 

decrease and increase  in mitotic index 

mediated by reduce    protein 

synthesis(5). are meaningful indicators 

in the  assessment cytotoxic compound, 

when the  mitotic index value  

calculated in exposed animals  

significantly lower than the mitotic 

index of  negative control this can 

reflect  modifications, in the 

development and  growth of exposed 

animals  obtaining from the agents  

action. In a different way, when  mitotic 

indices greater  than the negative 

control are the  results of an elevated  in 

cell proliferation, which can be lead to 

creation  of tumor tissues by disrupt cell 

division  (16). The result of present 

work shows  that Prednisolone failed to 

induce    genotoxic and cytotoxic  

impact in bone  marrow cells. This 

finding  lack of concordance  with 

previous  studies Loeb et al., (17) 

indicate that hydrocortisone 

constraining hepatoma  cells 

multiplying  through inhibiting DNA 

synthesis  in addition,   another study  

suggest  that  the cytotoxic effects of 

hydrocortisone can be mediated by 

reduce protein synthesis (5).
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Figure 1 : Means of mitotic index of bone marrow cells  of  male mice (positive ,negative and 

treated groups) 

 

  

 

     

 

Figure 2 : Means of mitotic index of germ cells  in male mice(positive ,negative and treated groups) 
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As shown in figure (2) the (MI ) of 

spermatocytes cells in treating male 

with prednisolone was (9.17± 

0.79)which was slightly lower than 

MI of spermatocytes of the negative 

control group (9.92±o.78) and it's  

higher than the mitotic index of 

spermatocytes cells in the positive 

control group(8.17 ± 0.69)  the 

difference was statistically  

insignificant (P> 0.05).  

 

 
 

Table (1): Percentage of total sperm head abnormality  in male mice 

 

 
 

Total sperm head abnormality mean± S.E 

 

Treatments groups 

5.97± 1.12a Negative control 

6.28± 1.11a Positive control 

5.22±1.34a Prednisolone 

              (P > 0.05). 

Table (1) shows the  mean count of 

sperm head abnormality of male  mice. 

The data displayed that  treated mice 

with   cyclophosphamide  for 7 days led 

to increase mean count of sperm head 

defect (6.28 ± 1.11) but this increase 

was insignificant when compared with a 

negative control group (P> 0.05). 

As well as treated male with 

Prednisolone for the 30 days didn’t 

introduce any significant change in the 

percentage of sperm head abnormality 

(P>0.05). The sperm abnormality test 

identified as those agents which disturbs 

the differentiation of spermatocytes  

through inducing DNA   damage in 

germ cells  (point mutation or  deletions 

or a mixture of both) which  lead to 

defects  in sperm morphology (7). It is 

known that  Spermatogenesis takes  

around 5 weeks in male mice. Synthesis 

of genetic materials (DNA) takes place 

prior to  pre-meiotic phase    and no 

additional synthesis occur (18,19). 

Lower frequency  of abnormal sperm 

after 30 days of treatment accompanied 

by no significant difference  in mitotic 

index of spermatocytes when parallel  

with negative control or positive control 

groups. The present results  reveled  that 

tested  dose used of Prednisolone not 

enough  to generate  genotoxic and 

cytotoxic effects in germ cells of male 

mice . Or in other words, it can be 

concluded that repair of induced DNA 

damage has occurred these result 

disagreement with previous studies by 

Vaisheva et al. (20) demonstrate that 

chemotherapy of Non-Hodgkin 

lymphoma included Prednisolone 

induced programmed cell death of germ 

cell in male mice and it was 

accompanied by an increased incidence 

of germ cell apoptosis 

Cytotoxic and genotxic potential of 

synthetic glucocorticoidal can be 

mediated via free radical production as 

well as  accumulation products  of lipid 

peroxidation (21). In the present study, 

we can  conclude that  Prednisolone 



 
                         

                            Iraqi Journal of Biotechnology                                                      76 
 
 
 

failed to induce  genotoxic and 

cytotoxic  impact in bone  marrow cells 

and germ cells may be due to the 

inability of  synthetic glucocorticoidal  

at the treated dose (0.1mg\kg) to 

produce free radicals. The result of 

present work appears to be concordant 

with the findings of Fahmay et al., (5)  

who reported that genotoxic effect of 

hydrocortisone occur with repeated 

treatment of  the higher concentration 

(52 mg/kg body weight). Further studies 

will be necessary to detectgenotoxic and 

cytotoxic impacts of Predoslone on 

somatic and germ cells in a wide range 

of concentrations using another 

cytotoxic and genotoxic end points. 
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