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ABSTRACT 
 

Background : Studies showed controversial results regarding the effect of statins on fertility 
parameters. Several studies present evidence that statins have deleterious effects, others failed to 
prove these effects. 
Aim:  To investigate the effects of rosuvastatin and atorvastatin on selected fertility parameters in 
male and female mice, and to find out their effects on first and second generations of offspring. 
Methods:  For the first generation studies, mice [30 males and 60 females] were allocated into four 
groups (6-8 females and 3-4 males, matched for age, in each of the four groups). Rosuvastatin 
(3.5 mg/kg) or atorvastatin (10.6 mg/kg) was administered once daily for 21 days in a volume of 0.1 
ml for each 20 g body weight. Number of live and dead pups, pregnancy success, pups weight, 
duration of pregnancy, male to female ratio, congenital anomalies, male serum testosterone levels, 
testes weight and dimensions, and testes histopathology were followed. For the second generation 
studies, male and female offspring mice were mated and followed for fertility, pregnancy success, 
and sexual maturity. 
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Results:  (i) First generation study: Although the changes in the measured fertility parameters 
induced by rosuvastatin were not statistically significant, there were trends toward lower number of 
pups in male and both (male and female) treated groups, lower pups weight in all treated groups, 
and lower serum testosterone and testes weight and dimensions in male-treated group when 
compared to control.  
Atorvastatin showed a statistically significant reduction in serum testosterone levels (-39.6%), 
lower testes weight (-13.3%), and mild to moderate histopathological changes in testes of male-
treated group in comparison to untreated control group. There was lower number of pups (-6.8%) 
in male-treated. Pups weight in all treated groups and testes dimensions in male treated group 
showed trends toward lower values when compared to control.  
The male to female (M/F) ratio in the female-treated group was higher in both rosuvastatin 
experiment (1.17 versus 0.67 for control) and atorvastatin experiment (1.10 versus 0.72 for 
control). 
(ii) Second Generation Study:  The only significant finding is longer time to delivery in mice born 
to treated mothers and fathers. The duration increased by 9.8% and 17% in rosuvastatin and 
atorvastatin experiments respectively in comparison to untreated control. 
Conclusion: Atorvastatin seems to have more harmful effects on fertility than rosuvastatin 
particularly with respect to their effect on male serum testosterone level and testes weight. The 
more male to female ratios after treating females with either statin is interesting and worth further 
investigation.  
 

 
Keywords: Rosuvastatin; atorvastatin; fertility. 
 
1. INTRODUCTION 
 
Statins might affect testosterone synthesis           
either by lowering serum LDL cholesterol [1,2]            
or by inhibiting the de novo synthesis of 
cholesterol [2,3]. A clinical trial on simvastatin (20 
and 40 mg) and pravastatin (40mg) administered 
daily for hypercholesterolemic males, for 24 
weeks showed no negative effect on both the 
amount   of testosterone produced by testes             
and spermatogenesis when compared to placebo 
[4].  Another clinical trial was performed to           
study the effect of a higher dose of simvastatin 
(80 mg) on the level of testosterone found a 
slight decline in testosterone level without 
compensatory increase in follicle-stimulating 
hormone and luteinizing hormone [5]. A review      
in 2008 stated that several case reports had 
suggested that statins may be associated                 
with impaired sexual function and that statins 
might be related to male gynecomastia                     
and oligospermia [6]. A meta-analysis         
conducted in 2013 showed that there is an 
evidence that statins lower testosterone in men 
[7].  
 
The effect of statins on erectile dysfunction was 
also studied [8-11]. The results are contradictory. 
Statins were found to improve erectile function. 
[8-10] or can, in other studies, worsen erectile 
function [11]. 

 

The effects of 4 statins on steroidogenesis, DNA 
synthesis and viable cell number were studied in 
vitro involving ovarian theca-interstitial cells [12]. 
It was found that simvastatin and lovastatin 
decreased all these parameters more than 
atorvastatin and pravastatin. 
 
The contradictory results and the differences 
between statins in their effects on fertility led us 
to conduct this study by selecting two statins with 
different properties to investigate their effects on 
the fertility of male, female or both male and 
female mice. 
 
2. MATERIALS AND METHODS 
 
Mice (a total of 90; 30 males (25-35 g) and 60 
females (20-30 g), at age of 12-16 weeks, were 
kept in plastic cages under laboratory conditions 
of 25±5Ċ temperature, and fed with standard 
laboratory pellets ad libitum with free access to 
tap water. Mice were left under these conditions 
for one week for acclimatization before 
commencement of experiments. Each animal 
was tested once only. 
 
2.1 First Generation Studies 
 
For rosuvastatin experiment, 14 male and 28 
female mice were used and divided into four 
groups. 
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• Control group: 4 untreated male mice and 
8 untreated female mice. 

• Female fertility study: 3 untreated males 
and 6 treated females.  

• Male fertility study: 3 treated males and 6 
untreated females. 

• Both male and female fertility study: 4 
treated males and 8 treated females. 

 
For atorvastatin experiment, 16 male and 32 
female mice were used and divided into 4 
groups. 
 

• Control group: 4 untreated male mice and 
8 untreated female mice. 

• Female fertility study: 4 untreated males 
and 8 treated females. 

• Male fertility study: 4 treated males and 8 
untreated females. 

• Both male and female fertility study: 4 
treated males and 8 treated females. 

 
For the second generation experiment, after 
weaning, one male and one female offspring 
were chosen from each mother in the first 
generation experiment. They were matched for 
weight and general behavior. At the age of 5 
weeks, male and female offspring were used for 
second generation fertility studies. 
 
For rosuvastatin second generation experiment: 
 

• Control group: 6 males born to untreated 
male and female mice and 6 females born 
to untreated male and female mice. 

• Female fertility study: 6 males born to 
untreated males and 6 females born to 
treated females. 

• Male fertility study: 6 males born to treated 
males and 6 females born to untreated 
females. 

• Both male and female fertility study: 6 
males born to treated males and females 
and 6 females born to treated males and 
females. 
 

For atorvastatin second generation study: 
 

• Control group: 7 males born to untreated 
male mice and 7 females born to untreated 
female mice. 

• Female fertility study: 6 males born to 
untreated males and 6 females born to 
treated females. 

• Male fertility study: 6 males born to treated 
males and 6 females born to untreated 
females. 

• Both male and female fertility study: 6 
males born to treated males and treated 
females and 6 females born to treated 
males and treated females. 

 
The extrapolation of doses of the two statins 
were normalized using an equation advocated by 
the Food and Drug Administration (FDA) in 2005 
[13,14]. 

 
Human equivalent dose x Km human=animal 
dose x Km animal 

 
Where Km (mass constant) is a factor used to 
convert a dose from mg per kg to mg per square 
meter.   
 
For a mouse 20 g body weight, the dose of 
rosuvastatin was 0.07 mg (3.5 mg/kg). The dose 
was administered in 0.1 ml volume for a 20 g 
mouse [15]. The dose of atorvastatin was 
obtained by multiplying the dose of rosuvastatin 
by 3. Each one male was kept in one cage with 2 
females and divided into 4 main groups: Control 
group, male treated group, female treated group 
and both male and female treated group. 
 
Drugs (atorvastatin and rosuvastatin) or vehicle 
were given orally once daily for 2 weeks to males 
or females separately and for a week after 
mating then separated. 
 
Serum was taken from treated male animals to 
measure testosterone level and lipid profile and 
compared them with control and untreated 
animals.  
 
Left testes were collected and used for 
histopathological study. Right testes were 
collected and weighed and their lengths and 
widths were measured. 
 
Specimens of the testes from atorvastatin 
experiment were fixed using Bouin’s solution 
which is known to allow better nuclear staining 
than 10% formalin. Testes were sectioned using 
a microtome (Germany) and stained with eosin 
and hematoxylin. Testes in rosuvastatin 
experiment were fixed using 10% formalin 
(instead of Bouin’s solution) which had resulted 
in abnormal changes in both control and 
rosuvastatin-treated testes. The results of 
histopathological examination of atorvastatin 
experiment were categorized as no change, mild, 
moderate and severe changes. 
 
In the second generation fertility studies, for 
rosuvastatin experiment, twenty four males and 
twenty four females at the age of 5 weeks were 
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mated for 21 days and followed for fertility, 
sexual maturity and pregnancy success. For 
atorvastatin experiment, twenty five males and 
twenty five females at the age of 5 weeks were 
mated for 21 days and followed for fertility, 
sexual maturity and pregnancy success. 
 
Analysis of variance (ANOVA) was used to 
compare between groups using Statistical 
Package for Social Sciences (SPSS) program 
version 19. Parametric (Unpaired T-test) and 
non-parametric (Mann-Whitney, Chi-square) 
tests were used to test the difference between 
groups. 
 

The study protocol was reviewed and approved 
by the postgraduate research committee and the 
council of Basrah Medical College.  
 

3. RESULTS 
 

3.1 First Generation Studies 
 
3.1.1 The effect of rosuvastatin (3.5 mg per 

kg for 21 days) on mice fertility  
 
Rosuvastatin showed no statistically significant 
effect on the measured fertility parameters, 
serum testosterone level and testes weights and 
dimensions. No failure of pregnancy was noted in 
any of the treatment groups.  
 

However, taking the effect size (percent change) 
in consideration, the following can be identified: 
treatment of male mice resulted in 10.1% and 
15% reduction in the total number of births and 
pups weights, respectively (Table 1). This is in 
line with the 18% reduction in serum testosterone 
level detected in male mice (Table 2). In addition, 
treatment of females resulted in more male to 
female ratio (1.17 versus 0.67 for control).  
Unfortunately the histopathological examination 
was inconclusive because of technical errors in 
their preparation. 
 

3.1.1.1 Lipid profile  
 

There was a statistically significant difference 
between treated and control groups with respect 
to triglycerides and very low density lipoproteins 
(VLDL) levels. No statistically significant 
difference was found in the levels of total 
cholesterol, LDL and HDL (Table 4). 
 
3.1.2 The effect of atorvastatin (10.6 

mg/kg/day for 21 days) on mice fertility  
 
Although there was a statistically significant 
difference in serum testosterone level (a 

reduction by 39.6%) (Table 6) and 13.3% 
reduction in testes weights (Table 7), no failure      
of pregnancy was noted in any of the          
treatment groups except one female in the            
male treated group. No statistically significant 
effect of atorvastatin on other fertility           
parameters measured in this study was found. 
However, taking the effect size (percent            
change) in consideration, the following can be 
identified: Treatment of male mice resulted in 
6.8% reduction in the total number of births 
(Table 5). In addition, there was lower testes 
dimensions in male treated group when 
compared to control, which, although statistically 
not significant, is in line with statistically 
significant low serum testosterone and low  
testes weights (Tables 6 and 7 respectively). 
Treatment of females only also resulted in more 
male to female ratio (1.10 versus 0.72 for 
control). 
 
Results of histopathological examination are 
shown in Table 8. Atorvastatin caused mild to 
moderate abnormal changes in the testicular 
tissue, and severe in only one mouse. This is 
compared with mild or no change in control 
group (Fig. 1A and B). 
 
3.1.2.1 Lipid profile  
 
There was a statistically significant difference 
between treated and control groups for 
triglycerides and VLDL levels, while total 
cholesterol, LDL and HDL did not reach 
statistical significance (Table 9). 
 
3.1.3 Second generation studies  
 
The potential effect of rosuvastatin on fertility of 
offspring born to mother and/or father mice 
treated with rosuvastatin (3.5 mg/kg/day) or 
atorvastatin (10.6 mg/kg/day) for 21 days: A 
significant difference was found between 
offspring born to both mother and father treated 
mice compared to those born to untreated             
mice with respect to duration of pregnancy (time 
from the first day of mating till the day of 
delivery). The duration increased by 9.8%              
and 17% in rosuvastatin and atorvastatin 
experiments respectively in comparison to 
untreated control. 
 
No significant differences were found in other 
parameters including male/female ratio, and no 
gross congenital abnormalities were seen in the 
treated groups. 
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Table 1. Fertility studies in mice treated with ros uvastatin (3.5 mg/kg/day) for 21 days 
 

Groups  No. of female animals Total no. of pups/each 
delivery 

Weight of pups (g) Days to delivery No. of male pup s No. of 
female pups 

Control 
(Untreated males mated with 
untreated females)  

6 
Untreated 

7.00± 1.55  10.82 ± 2.46  22.83±0.98  2.67 ±1.75  4 .00± 2.28 
   

Treated females 
(mated with untreated males)  

6 
Treated 

6.83± 2.9  
(-2.4%)  

9.88±3.64  
(-8.7%) 

22.33± 1.51  
(-2.2%) 

3.50 ± 2.17  
(+31%) 

3.00± 1.41  
(-25%) 

Treated males 
(mated with untreated females)  

7 
Untreated 

6.29± 1.25 
(-10.1%) 

9.18  
± 1.66  
(-15%) 

21.40  
± 0.55  
(-6.3%) 

2.57  
± 1.62  
(-3.7%) 

3.71± 1.38  
(-7.3%)  

Both males and females 
treated 

6 
Treated 

6.16± 2.99  
(-12.8%) 

10.32± 3.90  
(-4.6%) 

23.00± 1.09  
(+0.7%) 

3.17 ± 2.56 
(+18.7%) 

3.00± 2.28  
(-25%)  

Data are presented as mean ±SD (with percent change with respect to control) Significant difference with respect to control: *P<0.05. 
Note: The sum of the number of males and females pups equals to the number of live pups rather than the total pups since the determination of sex is possible only when the pups are about 25 

days of age 
 

  
(A) (B) 

 

Fig. 1. (A) Histolopathology of untreated male mice  testes (10X). (B) Histolopathology of testes of ma le mice treated with atorvastatin (10.6 
mg/kg/day) for 21 days (10X)   

(Solid arrow: thickening of the tubular walls and an increase in spaces between tubules. Hollow arrow: An increase in space between tubules. Solid triangle: mild changes in 
appearance of Sertoli cells with presence of intercellular vacuoles. Hollow triangle: There are intercellular vacuoles with presence germinal cells separated from the basement 

membrane in some tubules. Pentagon: Fibrosis like appearance and aggregation of the germinal cells in tubular lumen 
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Table 2. Serum testosterone levels in male mice tre ated with rosuvastatin (3.5 mg/kg/day) for 
21 days 

 
Groups No. of male 

mice 
Serum Testosterone 
in ng/mL (mean±SEM) 

% decrease with 
respect to control 

Untreated males 5 0.39±0.31 - 
Treated males 7 0.32±0.16 -18% 

 
Table 3. Weights and dimensions of mice testes trea ted with rosuvastatin (3.5 mg/kg/day) for 

21 days 
 

Groups No. of male mice Testes 
 weights (g) 

Testes  
lengths (mm) 

Testes  
widths (mm) 

Untreated males 6 0.090±0.014 7.09±0.52 4.54±0.35 
Treated males 7 0.085±0.011 

(-4.9%)  
6.97 ±0.30 
(-1.7%) 

4.35±0.16 
(-4.2%)  

 
Table 4. Lipid profile in male mice treated with ro suvastatin (3.5 mg/kg/day) for 21days 

 
Groups No. of 

mice 
Total 
cholesterol 

Triglyce-rides HDL VLDL LDL 

Untreated males 6 115.3±37.5 144.5±27 40.3±11.7 28.7±5.4 48±26.6 
Treated males 7 119.3±37.4 114.2±17.8 40.1±12 22.9±3.6 56.3±29 
Percent change   +3.5% -21%* -0.5% -20.2%* +17.2% 

Data are presented as means ±SD (with percent change with respect to control). Significant difference with respect to untreated 
males: *P<0.05 

 
Table 5. Fertility studies in mice treated with ato rvastatin (10.6 mg/kg/day) for 21 days 

 
Groups  No. of 

female 
animals 

Total no. of 
pups/ each 
delivery 

Weight of 
pups (g) 

Days to 
delivery 

No. of male 
pups 

No. of 
female 
pups 

Control 
(Untreated males and 
females were mated)  

8 
Untreated 

6.75±2.38  10.41±2.80  23.38±2.20  3±0.81  4.14±1.95  

Treated females 
(mated with untreated 
males)  

6 
Treated 

7.00±1.67  
(+3.7%)  

9.67 ±2.05  
(-7.1%)  

22.50±0.55  
(-3.8%)  

3.5±1.5 
(+16.7%)  

3.17±1.47 
(-23.4%)  

Treated males 
(mated with untreated 
females)  

7 
Untreated 

6.29±2.93  
(-6.8%)  

9.80 ±1.51  
(-5.9%)  

23.17±2.32  
(-0.9%)  

3±0.89 
(0%)  

4.3±0.81 
(- 3.9%)  

Both males and females 
were treated 

6 
Treated 

6.33 ±2.7  
(-6.2%) 

8.6±3.2  
-17.4% 

22.17±0.98  
(-5.2%)  

3.17±1.5 
(+5.7%)  

2.8±1.3 
(-32.4%)  

Data are presented as mean ±SD (with percent change from control) Significant difference with respect to control: *P<0.05. 
Note: The sum of the number of males and females pups equals to the number of live pups rather than the total pups since the 

determination of sexes is possible only when the pups are about 25 days of age 
 

4. DISCUSSION 
 
A number of studies had suggested that           
statins may have a negative impact on fertility 
[7,16,17]. Other studies, on the other hand,   
found no effect for statins on fertility [4,18,19,20]. 

 
For these controversial results and                   
because statins are commonly prescribed           
drugs, their effects on fertility of male, female, 
and both male and female mice had been 
investigated in this study, using two statins with 

different properties; atorvastatin and 
rosuvastatin. 
 
These effects on fertility may not be related to 
cholesterol (pleiotropic effects), since statins are 
shown to have no cholesterol lowering effect in 
rodents [21]. The results of the present study 
also showed that rosuvastatin and atorvastatin 
did not affect cholesterol level but reduced 
triglycerides and VLDL levels. However, the 
presence of cholesterol lowering effect in human 
may further complicate the final effect on fertility. 
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Table 6. Serum testosterone levels in male mice tre ated with atorvastatin (10.6 /kg/day) for 21 
days 

 
Groups No. of male 

mice 
Serum testosterone 
in ng/ml (mean ±SEM) 

% decrease with respect to control 

Untreated males 6 0.48±0.05  
Treated males 7 0.29±0.04 - 39.6%* 

Significant difference with respect to control: *P<0.05 
 

Table 7. Weights and dimensions of male mice testes  treated with atorvastatin (10.6 /kg/day) 
for 21 days 

 
Groups  No. of male mice  Testes weights (g)  Testes lengths (mm)  Testes widths (mm)  
Untreated males 7 0.09 ±0.01  7.07±0.74 4.55±0.32 
Treated males 7 0.08 ± 0.01  

(-13.3%)* 
6.60±0.36 
(-6.65%) 

4.33±0.23 
(-4.8%) 

Data are presented as means ±SD (with percent change with respect to control). Significant difference with respect to control: 
*P<0.05 

 
Table 8. Scores of histopathological changes in tes tes of male mice treated with atorvastatin* 

(10.6 mg/kg/day) for 21 days 
 

Group 
(No. of mice) 

No. of sections 
examined 

Scores of histopathological changes 
0 
(No apparent 
changes) 

1 
(mild 
changes) 

2 
(Moderate 
changes) 

3 
(Severe 
changes) 

Control 
(n=7) 

7 4 3 0 0 

Atorvastatin treated 
(n=7) 

7 0 3 3 1 

* A technical error (using formalin as a fixative agent) resulted in damage of the 
specimens of rosuvastatin experiment 

 
Table 9. Lipid profile in male mice treated with at orvastatin (10.6 mg/kg/day) for 21 days 

 
Groups No. of male mice  Total 

cholesterol 
Tri-
glycerides 

HDL VLDL LDL 

Untreated males 7 146.9±55.2 139.7±26 39.3±22 27.7±5.1 79.9±32.6 
Treated males 7 120.7±31 107±19.4 29.6±11 21.1±3.7 68.6±20.6 
Percent change  -17.8% -23.4%* -24.7% -23.8%* -14.1% 
Data are presented as means ±SD (with percent change with respect to control). Significant difference with respect to control: 

*P<0.05 
 
Taking into account previous reports of testicular 
degeneration caused by statins such as 
simvastatin [22] and lovastatin [23] and the 
suggestion of several later studies that statins 
had an effect on testes weights, may lead to the 
conclusion that these changes in the testes might 
be related to the drug itself. Of these studies is a 
study conducted in Parke-Davis laboratories, in 
2012 and cited by Klinefelter et al. [16] which 
reported that high-dose atorvastatin resulted in 
low testes weights in rats among other 
abnormalities such as low sperms count, low 
sperm motility and an increase in abnormal 
sperms in semen. Another study reported dose 
dependent reduction in testes volume together 
with symptoms of hypogonadism in 244 patients 
with erectile dysfunction treated with statins; the 
majority of them were on atorvastatin [24]. The 

findings of these studies are in agreement with 
results of the present study, where significantly 
lower testes weights were found in male mice 
treated with atorvastatin.  
 
In contrast, an increase in the testes weights             
of hypercholesterolemic rats was reported                
[25]. The differences in the direction of the             
effect on testes weights (a decrease or an 
increase) may be speculated to be related to 
species variation, health status or to properties of 
statins. 
 
Kilnefelter et al. in 2014, studied the in vitro effect 
of 3 statins, atorvastatin, simvastatin and 
mevastatin on rat Leydig cells. They found that 
these drugs inhibited the production of 
testosterone at a low concentration (0.3 µM) [16].  
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Atorvastatin, used in a dose of 20mg/day or 
more, in diabetic type-2 patients resulted in low 
total but not in the bioavailable (free plus albumin 
bound) testosterone [26]. However, there are 
studies presenting evidence that testosterone 
bound to sex hormones binding globulin (SHBG) 
is also biologically active [27,28].  
  
Clinical studies conducted by Kanat et al. in 2009 
and Krysiak et al. in 2014 and 2015, reported 
deleterious effect of statins (atorvastatin and 
rosuvastatin) on gonadal hormones [29-31]. 
However these studies suggested different 
conclusions regarding the correlation of this 
effect with cholesterol level, where Kanat el al. 
suggested that the hormonal effect is related to 
the cholesterol lowering effect of statins [29], 
while Krysiak et al. [31] presented evidence 
correlating the hormonal effect to the pleiotropic 
effect of these drugs. The present study may be 
in agreement with the conclusion of Krysiak et al. 
[31] where no cholesterol lowering effect was 
found in this study. 
 
Smals et al. [20] conducted an in vitro study to 
investigate the effect of simvastatin on 
homogenates of human testes. They concluded 
that simvastatin decreased androgen synthesis 
at a concentration of 1 µM or more, which is 
equivalent to 4-5 times the dose used in clinical 
practice. However, equivalent effect might be 
seen with lower doses using the more potent 
statins, atorvastatin and rosuvastatin, where 
atorvastatin is 2.5-4 times, and rosuvastatin is 4-
8 times more potent than simvastatin [32,33]. 
Smals et al. [20] introduced an evidence that the 
mechanism of inhibiting androgen synthesis      
by statins was a non-cholesterol lowering 
mechanism, through inhibition of the enzyme 17-
ketosteroid-oxidoreductase. The present study 
also found that the effects on fertility parameters 
were not associated with reduction in cholesterol 
level. 
 
Interestingly, a study conducted by Pons-Rejraji 
and his co-workers [17], concluded that 
atorvastatin at a low dose (10mg/day) impaired 
sperm parameters in normocholersterolemic 
young subjects without influencing serum 
testosterone and gonadotropins. The effect of 
this low dose atorvastatin could be more 
pronounced in elderly and/or patients with 
hypogonadism or other health issues. Pons-
Rejraji and his co-workers in 2014 [17] indicated 
that the effect of this low dose of atorvastatin 
could be related to reduction of intra-testicular 
androgen synthesis and this reduction is minimal 
so that it did not affect systemic hormone levels.   

Rosuvastatin, in a daily dose of 3-10 mg/kg of 
juvenile rats body weights, which is calculated to 
be equivalent to human child daily dose, caused 
delay in juvenile rat puberty (indicated by a delay 
in preputial separation, a process which is 
androgen dependent), a delay in the onset of 
spermatogenesis, a decrease in sperm formation 
per day, a decrease in androgen receptors, and 
epididymal and testicular structural changes, as 
well as non-significant decrease in serum 
testosterone [34] This might imply that the trends 
toward lower number of pups and lower serum 
testosterone level found in the present study are 
a true and not a chance effect.  
 
Leite et al. [34] found histopathological changes 
in seminiferous tubules and germinal cells death 
associated with the use of rosuvastatin in rats in 
doses that are comparable or higher than the 
doses used in the present study. Because of 
technical error, the findings of Leite et al. [34] 
cannot be ascertained. On the other hand, Das 
and Indira [35], found atorvastatin to cause 
histopathological changes (edema of the 
interstitium) in rats testes. They related these 
changes to the androgen lowering effect of 
atorvastatin, a finding which is in agreement with 
the results of the present study. 
 
Sokalska et al. [12] presented evidence that 
statins can affect female fertility. They reported 
more pronounced effect of lovastatin and 
simvastatin on steroidogenesis, DNA synthesis 
and viable cell number than atorvastatin in vitro 
study involving ovarian theca-interstitial cells. In 
the present study, higher male/female ratio     
was noticed when females were treated with 
either rosuvastatin or atorvastatin. This high 
male/female ratio is interesting and can stimulate 
more investigation, since there are reports that 
link hormonal levels to changes in male/female 
ratio. Different levels of estrogen, testosterone, 
gonadotropins and progesterone were 
associated with changes in this ratio. These 
variations in sex ratio were linked to variations in 
hormones levels caused or associated with 
chemicals (e.g. dioxin, fungicides), disease 
states (e.g. testicular cancer), diet (e.g. fats), 
infections (parasitic and viral infections), 
gestational age, time of conception [36], and 
female position of uterus [37]. 
 
In second generation studies, both rosuvastatin 
and atorvastatin produced a significant effect on 
the time to conception and/or the duration of 
pregnancy in mice born to treated mothers and 
fathers. Atorvastatin effect was more prominent 
and the delay in time to delivery was longer than 
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in rosuvastatin experiment. Although the delay 
was only for few days, it is relatively long enough 
compared with rodent life span and when 
extrapolated to human beings. Other fertility 
parameters were not affected by these two 
statins.  
 
The fact that the effect appeared only in mice 
born to groups in which both mothers and fathers 
were treated, might refer to a mild effect, since 
such effect did not appear in male-treated groups 
or in female-treated groups alone. This effect 
might be interpreted as a delayed maturity. 
Although this delay is difficult to explain when 
male fertility is considered, however in female 
mice, the estrous cycle is only 4-5 days and the 
pregnancy duration is only 19-21 days [38]. This 
may indicate that the 4.3-day delay (in case of 
atorvastatin) and even the 2-day delay (in case 
of rosuvastatin) are long enough to be taken in 
consideration as an effect on offspring fertility.  
 
The proposed trans-generational effect of statins 
can be attributed to one of the established 
mechanism of action of these drugs which is the 
epigenetic mechanism [39,40]. This involves 
statins action on histone deacetylase which 
functions as gene modulator and regulator [41]. 
 

5. CONCLUSION  
 
The findings of the present study may strengthen 
the suggestion that statins do have an influence 
on fertility, and that different statins may differ 
from each other in this respect probably due to 
differences in their pharmacokinetic properties. 
Furthermore, the trans-generational effect, may 
suggest other mechanisms through which statins 
can affect fertility. 
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