
Introduction

Male contraceptive measures have been popularly confined to 
condoms and vasectomy. The advantage of protection against 
the spread of veneral diseases has made condoms as preferred 
temporary contraceptive of choice in men. In contrast, advances 
in male-directed methods have been confined to refinements in 

the type of condom and technique of vasectomy. Yet despite 
their limitations, up to 30% of couples worldwide use a male 
method of contraception (Gray et al., 2006). According to 
WHO report 67 percent of all women currently use non- 
permanent birth control methods, primarily hormonal 
methods. About 25 percent of these women rely on taking 
daily birth control pills, even though most are aware “the pill” 
affects their entire body. (Samba Reddy  2008) Synthetic ,
hormonal oral contraceptives are therefore the most 
prevailing and most commonly used concept (Welling 2016;,  
Carlsen and Vanky 2010)., 

A milestone in the development of spermicides was the 
discovery in the early 1950s of the efficacy of the detergents 
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Abstract
Objective: In the present study, we aimed to evaluate antifertility potential of Ketoconazole and influence of 
Metformin in normalization of infertility with the support of strong antioxidant Hydroxytyrosol as a supplementary 
agent. To fix the combinational therapeutic dose the toxicological assessment was done and Materials and Methods: 
found to be non-toxic at maximum of 20mg/kg dose level. In the in vivo pharmacological studies, we tested the toxic 
effect of Ketoconazole alone and its normalization effect in the formulated Ketoconazole and Metformin with 
Hydroxytyrosol 20mg/ml suspension (KMH) at 5, 10, 20 mg/kg. p.o. on the epididymal spermatozoa. The adult male 
rats were exposed to KMH for 14 days. The rats (n=6) were grouped as normal control group received 2% CMC alone 
as vehicle. Second group of animals served as positive control treated with only Ketoconazole as male infertility agent. 
Third group of rats were administered with KMH for 14days and left untreated for further period of 14 days.  Results:
Ketoconazole treatment resulted in a significant decrease in the epididymal sperm count, motility and viability and 
increased incidence of sperm abnormalities. However, the toxic effect of Ketoconazole was reversible in the KMH 
group. Thus, the present investigation suggests that the chronic treatment of ketoconazole is capable of inducing male 
infertility and supplementation with Metformin and Hydroxytyrosol combinational therapy significantly(P<0.01**) 
helps in regaining the mating behavior, number of spermatozoa in the Cauda epididymis, motility of spermatozoa, 
weights of testes, epididymides, vas deferens and prostate were normalized. The micro anatomical architecture of male 
reproductive organs, mating behavior and F1 litter size and other biochemical parameters in this group confirms the 
reversal effect of fertility with normal reproductive character in the male rats.  Based on the results Conclusion:
obtained in this study, it is concluded that the combination of Ketoconazole, Metformin and Hydroxytyrosol at the dose 
level used can be used to induct safe and reversible male infertility. 
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typified by nonoxynol-9. Boys have been shown to have 
elevated levels of both oestrogens and androgens when 
compared with girls (Carlsen and Vanky, 2010). Desmographic 
reports of Ketoconazole have shown remarkable efficacy for 
fungal infections, it is known to affect the testis and continual 
use could impair fertility. This study was therefore undertaken to 
determine whether this was the case, and if so to what extent 
testicular function was impaired.

Despite the remarkable efficacy of ketoconazole as an anti-
fungal agent, its known effects on the testis and problems of 
infertility on continual use have provided impetus for 
performing this study. Long term administration of 
Ketoconazole at the dose level of 80 mg/kg/day in male rats 
causes oligospermia and 40 mg/kg/day in female rats did not 
appear to have any adverse effects, but higher doses in female 
rats lowered the pregnancy rate and increased still birth and pup 
mortality. 

The common denominator between Type 2 diabetes, Metformin 
and infertility can be described as Insulin carries blood sugar to 
the body cells to create energy. Similarly, research reports 
indicate that Metformin has a secondary role as a fertility 
enhancer apart from its wildly popular use as an anti-diabetic 
agent. Hence, the combination of Ketoconazole and Metformin 
was selected and an attempt has been made to evaluate for their 
reversible male antifertility response. In addition, in order to 
heighten the influence of Metformin in normalization of 
infertility a strong antioxidant Hydroxytyrosol as a 
supplementary agent was included in the treatment.

Materials and methods

Preparation of Suspension and its characterization

Accurately weighed 0.5mg of Ketoconazole, Metformin and 
0.5ml of Hydroxytyrosol was suspended in 2 ml of 2% Carboxy 
Methyl Cellulose (CMC) solution and administered orally using 
oral gavage after diluting with saline solution as per the 
requirement. Further to characterize the formulation, particle 
size using Biovis Particle size Analyzer software Version 4.59, 
sedimentation time, sedimentation rate and intermolecular 
interactions by FTIR Spectroscopic analysis to determine 
degree of branching, regularity of the macromolecule 
arrangements and degree of orientation (Cheng et al., 2012). The 
FTIR spectra was recorded at the scanning range of 400-4000 
cm (FTIR-8400S, Spectrophotometer, Shimadzu, Japan) -1 

(Zhang et al., 2013).

Pharmacological studies

Animals

This study was approved by the Institutional Animal Ethics 
Committee (IAEC) of Department of Pharmacology, Faculty of 
Pharmacy, M. S. Ramaiah University of Applied Sciences 

(Reference no: XIX/MSRFPH/M-03/07.11.2017), 
Bangalore, Karnataka. Sexually mature Wistar rats 
weighing between 170-220g of either sex were procured 
from the animal house of the department and maintained on 
a 12-hour light and 12-hour dark cycle, and provided with 
food (Sai durga Foods, Bangalore) and water . ad libitum
For animal treatments, Animals were kept for fasting before 
giving dose and then the weight of the animals were taken. 
The was given orally to the rats as single dose. formulation 
The control group was treated with vehicle saline or 2% 
CMC only. At the end of the experimental procedure, 
interpretations were made and documented as per the 
guideline.

Acute toxicity study

Acute toxicity was performed for KMH formulation as per 
OECD 423 method on female rats and considerable toxic 
symptoms was observed in animals at 100mg/kg p.o., but 
no mortality. Hence for further pharmacological testing 1/5, 
1/10 and 1/20  doses were considered for therapy. After the th

drug administration, animals were individually observed 
once in first 30 minutes and in between in the next 24 hours 
with special care given in the first 4 hours and then daily for 
14 days. All observations were made systematically. Weight 
of individual animals was recorded before and after the 
KMH dosing at weekly intervals. Weight changes were 
observed and tabulated. The animals survived till the end of 
study period were humanly sacrificed and subjected for 
gross necropsy and pathological study.

Sub-acute oral toxicity study

The acute toxicity study results indicated that the 
formulation KMH is safe and non-toxic up to 100mg/kg. 
p.o. Therefore, the doses 5, 10 and 20 mg/kg were selected 
for sub-acute toxicity evaluation. Ten Wistar albino rats of 
either sex (200-220g) 5-male and 5-female in each group 
were randomly divided into four groups for dosing up to 28 
days. During the treatment period the animals were 
observed for the general behavioral pattern, body Weight, 
food and water consumption. Similarly, the blood samples 
were collected from retro orbital plexus at weekly intervals 
and used for hematological and biochemical analysis as 
described in the OECD 407 guidelines. All the animals were 
sacrificed on day 29 and necropsied after taking the wet 
weights of liver, kidney, lungs, stomach, pancreas, testes 
and ovaries.

Histopathology

The isolated vital organs were washed with normal saline 
and kept in 10% formalin for 48 hours. Paraffin sections 
were made at 5 mm thickness using a microtome processed 
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in alcohol-xylene series and stained with alum hematoxylin and 
eosin, mounted on the glass slide and they were subjected for 
histopathological examination.

Antifertility Study 

Male adult Wistar rats weighing between 200-220g was used for 
this study and all the animals were maintained in standard 
laboratory conditions. During the experimental period, animals 
had free access to food and water.

Grouping and Treatment

Estimation of sex hormones

Blood samples were collected from rats, sera was separated for 
the estimation of testosterone, estrogen, prolactin (PL), Follicle 
Stimulating Hormone (FSH) and Luteinizing Hormone (LH) 
(Akaydin et al., 2014). 

Assessment of sperm motility and count

The right Cauda epididymis was incised and progressive sperm 
motility was evaluated, for sperm count, the left Cauda 
epididymis was incised and placed on the Neubauer counting 
chamber. The total numbers of sperm cells were counted and 
expressed as 10 /mL (Agarwal et al., 2014; Bhatia et al., 2010).6   

Assessment of sperm viability and morphology

A viability study was done using eosin/nigrosin stain. Viable 
sperm remained colorless while non-viable sperm stained red. 
Percentage of morphologically abnormal spermatozoa, the slides 
stained with eosin–nigrosin, and the head, tail and total 
abnormality of spermatozoa was expressed (Zade et al., 2013;  
Manson et al., 1988).

Mating trial test

Each male rat was cohabitated overnight with proestrous females 
in a ratio of 1:2 and housed in a single cage. Positive mating was 
confirmed by presence of sperm and vaginal plug in the vaginal 
smear the following morning (Akaydin et al., 2014; Cankaya et  
al., 2014). 

Body and sex organ weight

The initial and final body weights of the animals were recorded. 
The testes, epididymis, seminal vesicle and ventral prostate were 
dissected out, and weighed to the nearest milligram (Gopal 

krishnan et al., 2014; Kulkarni et al., 2005).  

Histopathological analysis

Testes and uteri were carefully dissected out following 
abdominal incision from male and female rats respectively 
and fixed in 10% normal-saline and processed routinely for 
paraffin embedding (Soni et al., 2013). 

Reversible antifertility study

Hydroxytyrosol was given as (20mg/kg) (Maria et al., 
2015), the normalization of fertility was performed using 
Hydroxytyrosol as an antioxidant agent, and male rats were 
given specified dose on basis of their body weight to 
evaluate the reversible of antifertility.

Statistical analysis 

The consolidated mean data of bodyweight changes, food 
consumption, hematology and blood chemistry were 
analyzed by One-way ANOVA followed by Dunnet 't' test 
using -INSTAT-V3 computer software program.

Results

Particle size Analysis 
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I Normal control (2% CMC) 
II Standard (Ketoconazole alone) 

III Ketoconazole + Metformin (5mg/kg) 

IV Ketoconazole + Metformin (10mg/kg) 

V Ketoconazole + Metformin (20mg/kg) 

VI Ketoconazole + Metformin + Hydroxytyrosol (20mg/kg) 

 

Table 1. Total count of particles with percentage

No. of particles Count % Count 

# 10 to 5 298 78.0105 

# 25 to 10 42 10.9948 

# 310 to 20 29 7.5916 

# 420 to 30 5 1.3089 

# 530 above 8 2.0942 

 

Figure 1. Particle size analysis of intended suspension
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Acute toxicity study 
Rats received the fixed dose of Ketoconazole + Metformin (2000 
mg/kg) showed some clinical signs of toxicity and death during 
the observational period of 14 days. There was some abnormal 
macroscopical changes observed like hepatomegaly and color 
changes in kidney of both male and female rats. No significant 
changes in the body weight gains were detected. All animals 

survived at 50mg and no mortality was observed until the 
end of the experiment indicating that the median lethal dose 
(LD ) of Ketoconazole + Metformin is higher than 100 50

mg/kg for Wistar albino rats.
Sub-acute toxicity study
Effect of Ketoconazole + Metformin on the general 
behaviour of rats
The oral administration of Ketoconazole + Metformin 
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Table 1a. Total count of particles with statistical analysis

Parameters Area in Square 

Microns 

Aspect Axis (Major) Axis (Minor) Area Eqv Dia 

Microns 

Circularity (Eqv) 

Min .3515 0.8056 0.5844 0.5227 0.6594 0.5536 

Max 986.9446 3.0781 62.033 37.8382 35.449 1.7725 

Mean 26.1346 1.3584 4.2943 3.0086 3.5262 1.2176 

Sum 9983.43 518.9058 1640.404 1149.268 1347.019 465.1346 

Std. Dev 92.1349 .39 6.7573 4.5616 4.5655 .3232 

 

Figure 2. FTIR Spectrum of (a) Ketoconazole  (b) 
Metformin(c) ketoconazole+Metformin

Sample Functional Group Wave Number (cm-1) 

Ketoconazole N=H Stretch 3800-3750 

 N-H Stretch 3350-3310 

 O-H Stretch 3420-3590 

 C=O Stretch 1800-1700, 1830-1870 

 C-N Stretch 1250-1050 

 C=C Stretch 1710-1680 

 C-C Stretch 1210-1163 

 C-O Stretch 1250 -1020 

Metformin N-H Stretch 3350-3310 

 C-H Stretch 2840-3000 

Ketoconazole + Metformin N-H Stretch 3350-3310 

 O-H Stretch 3420-3590 

 C=O Stretch 1800-1700, 1830-1870 

 C-N Stretch 1250-1050 

 C=C Stretch 1710-1680 

 C-C Stretch 1210-1163 

 C-O Stretch 1250-1020 

 C-H Stretch 2840-3000 

 N=H Stretch 3800-3700 

 

Table 2. FTIR study for test drug 

Figure 3.  Body weight (g) of animals exposed to Ketoconazole+ Metformin for 28 days: (a) Body weight (g) of male Wistar 
albino rats (b) Body weight (g) of female Wistar albino rats 
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caused no noticeable change in the general behaviour of the rats. 
There were no significant changes in body weight or food intake 
of the rats as compared to the animals of control group. In sub-
acute treatment, 28-days administration of Ketoconazole + 
Metformin (5, 10 and 20 mg/kg) did not cause any mortality in 
rats. There was no sign of toxicity during the experimental 
period as compared to control.

Histopathological Investigation

In industrialized nations today, synthetic hormonal oral 
contraception is the most common practice for preventing 

pregnancy. Both men and women are responsible for 
pregnancy, yet the burden of preventing it often falls on one 
gender. Since there are limited options for men there is strong 
urge for male contraceptive with safe effective and minimal 
side effect. Women can choose from a variety of options to 
control fertility while for generations, men have been limited 
to withdrawal, condoms and sterilization. But someday soon, 
a new method may allow men to shoulder a greater share of 
responsibility. Despite evidence suggesting that there are 
many possible dangers of birth control pills, millions of 
women choose to take these hormonal medications. Surely 
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Figure 4. Food (ml/rat/day) intake of male and female Wistar 
albino rats exposed to Ketoconazole+ Metformin for 28 days: 
(a) Food intake of male Wistar albino rats (b) Food intake of 
female Wistar albino rats 

Figure 5. Water (ml/rat/day) intake of male and female Wistar 
albino rats exposed to Ketoconazole+ Metformin for 28 days: 
(a) Water intake of male Wistar albino rats (b) Water intake of 
female Wistar albino rats

Figure 6. Hematological parameters (ml/rat/day) of male and female Wistar albino rats exposed to Ketoconazole+ Metformin for 
28 days
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Figure 7.  Effects on biochemical parameters (LFT) - after 28 days treatment with Ketoconazole+ Metformin in rats

Figure 8. Biochemical parameters (RFT) - after 28 days treatment with Ketoconazole+ Metformin in rats
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Figure 9.  Effects on lipid profile- after 28 days treatment with Ketoconazole+ Metformin in rats

Figure  10. Histopathology of Bone of rat treated with : - shows normal connective metformin +ketoconazole 9(a) Control
tissue with fibroblasts; mg/kg - shows connective tissue with normal fibroblasts; mg/kg - shows mild 9(b) 5 9(c) 10
infiltrations with fibroblasts; mg/kg - shows edematous connective tissue with fibroblasts.9(d) 20

Figure 11. Histopathology of Brain of rat treated with :  Control- shows normal nerve fibres Metformin +ketoconazole 10(a)
and astrocytes; 5mg/kg - with normal astrocytes and nerve fibres; 10mg/kg- shows normal nerve fibres and 10(b) 10(c) 
astrocytes; 20mg/kg) - shows normal nerve fibres and astrocytes.10(d) 
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the side effects make birth control pills a less than desirable 
option for contraception in females. And now heart disease has 

become the leading cause of death among women, due to 
widespread and long-term use of oral contraceptives. 
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Figure 12. Histopathology of Heart of rat treated with : - normal myocytes and cardiac metformin +ketoconazole 11(a) Control
muscle bundles; mg/kg- with normal myocytes and muscle fibres; mg/kg- cardiac muscle fibres and myocytes 11(b) 5 11(c) 10
appear normal and no haemorrhage seen in the muscle bundles; mg/kg myocytes and cardiac muscle bundles appear 11(d) 20
normal. 

Figure  13. Histopathology of Intestine of rat treated with : - shows prominent columnar metformin +ketoconazole 12(a) Control
epithelial cells and mucus secretion;  mg/kg - with prominent columnar epithelial cells, mucus secretion and mild 12(b) 5
infiltrations; 10mg/kg - shows prominent mucus secretion; mg/kg- shows prominent columnar epithelial cells and 12(c) 12(d) 20
mucus secretion.
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Figure 14. Histopathology of Kidney of rat treated with : Control- shows normal renal tissue Metformin +ketoconazole Fig 13 
with glomeruli and tubule; 5 mg/kg- shows normal glomeruli and renal tubules and mild infiltration of cells  10 Fig 13(b)  Fig 13(c)
mg/kg- shows renal tissue with tubular damage and Glomeruli show mild shrinkage; 20 mg/kg - shows renal tissue with Fig 13(d) 
tubular epithelial damage and normal glomeruli.

Figure 15. Histopathology of Liver of rat treated with :  Control- shows normal hepatocytes and  metformin +ketoconazole  14(a)
infilteration of mononuclear cells; 5 mg/kg - with mild congestion and infilteration of mononuclear cells; 10 mg/kg - 14(b) 14(c) 
mild edema, congestion of blood vessels; 20 mg/kg - dilatation of sinusoids and infilteration of mononuclear cells.14(d) 
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Figure 16. Histopathology of Lungs of rat treated with : 1 Control- shows normal alveoli; 1  metformin +ketoconazole 5(a) 5(b)
5mg/kg- mild congestion of alveolar tissue1 10 mg/kg- Congested alveolar wall is seen; 1 20 mg/kg- mild congestion 5(c) 5(d) 
of alveolar tissue with mild alveolar septal edema.
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Figure 17. Histopathology of Ovary of rat treated with : Control- shows ovarian stroma with  metformin+ketoconazole 16(a) 
follicles and Corpus leuteum; 5mg/kg - shows normal ovarian follicles and Corpus leuteum;  10mg/kg- shows normal 16(b) 16(c)
ovarian follicles and Corpus leuteum; 20mg/kg- shows normal ovarian follicles and Corpus leuteum.16(d) 

Figure 18. Histopathology of Pancreas of rat treated with : ) Control- shows pancreas with metformin +ketoconazole 17(a
normal acini and islet cells; ) 5mg/kg - shows pancreas with normal acini and islet cells; ) 10 mg/kg - shows pancreas 17(b 17(c
with normal acini and islet cells; ) 20 mg/kg - shows pancreas with normal acini and islet cells.17(d

Figure 19. Histopathology of Spleen of rat treated with : Control- shows normal spleen with metformin +ketoconazole 18(a) 
lymphoid aggregation;  5mg/kg - shows lymphoid hyperplasia;  10 mg/kg - shows lymphoid hyperplasia;  20 18(b) 18(c) 18(d)
mg/kg- shows congestion with lymphoid hyperplasia. 
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Figure 20. Histopathology of Stomach of rat treated with :  Control- shows normal mucosal glands metformin +ketoconazole 19(a)
with columnar epithelial cells; 5 mg/kg- shows near normal mucosal gland; 10 mg/kg - shows normal mucosal glands 19(b) 19(c) 
with columnar epithelial cells; 20 mg/kg - shows hyperplasic mucosal glands, congestion and superficial erosion.19(d) 

Figure 21. Histopathology of Testes of rat treated with : Control- shows normal seminiferous metformin +ketoconazole 20(a) 
tubules with spermatogenesis; mg/kg - seminiferous tubules with mild abnormal spermatogenesis; 10mg/kg - 20(b) 5 20(c) 
seminiferous tubules with abnormal spermatogenesis; 20mg/kg - seminiferous tubules with complete abnormal 20(d) 
spermatogenesis.

Figure 22. Sperm counts (millions/mL) and sperm morphology



Recently it has been found that metformin decreases testosterone 
production and reduces testicular size and the population in vitro 
of Sertoli cells (Tartarin et al., 2012), this reduction in in vivo 
Sertoli cells population was due to a decrease in cell proliferation 
rather than cell death (Tartarin et al., 2012), indicating that 
metformin alters the physiological functions of Sertoli cells 
(Weber et al., 1983) (Rato et al., 2010), and also for providing the 
nutritional and physical support for the developing germ cells 
(Rato et al., 2012b).

Ketoconazole was shown to lower circulating testosterone levels 
in men following the oral doses of 200-600 mg/day standard for 
antifungal therapy (Pont et al 1982a). Additional studies ., in vitro 
demonstrated a direct effect of ketoconazole on rat testicular 
cells (Feldman, 1986). Experiments in men by (Santen et al., 
1983), revealed an effect of ketoconazole on C17_20 lyase, the 
enzyme in testicular steroidogenesis that catalyzes the synthesis 
of androstenedione from 17α-0H progesterone. Work in vitro 
using rat testes demonstrated an additional blockade of 

steroidogenesis at 17α-hydroxylase (Sikka et al., 1985).  
Following the finding of an inhibition of adrenal 
steroidogenesis by Ketoconazole (Pont et al 1982b, Loose ., 
et al 1983) reported the mechanism of this inhibition and ., 
demonstrated blockade by Ketoconazole of two adrenal 
P450 steroidogenic enzymes, at 11- hydroxylase (catalyzing 
deoxycorticosterone to corticosterone) and at the side chain 
cleavage enzyme (catalyzing cholesterol to pregnenolone). 
Research on the ovarian effects of KCZ originally focused 
on aromatase and 17/9-estradiol synthesis (Watanabe and 
Menzies., 1985, 1986a; Malozowski et al. 1986; Latrille et , 
al., 1987).  and  effects of ketoconazole on  In vivo in vitro
sperm motility, suggests that the reduction in sperm motility 
is not related to a decrease in steroid levels. (Heckman et al., 
1992). From this literature background we can assume that 
Ketoconazole in combination with metformin probably 
would be a viable approach for the development of a 
reversible male contraceptive as an ideal antifertility agent.

www.ajpp.in

Table 3. Sperm counts (millions/mL) and sperm morphology

Groups Sperm count     Tail less    Headless  Body twisted    Tail round    Head round  Total 

I 50.145 ± 0.304           3%           1%                    - - - 4% 

II 13.63 ± 0.109*           3.5%         2.5%               1.5%                2%              1%             10.5% 

 

 

Group  Ketoconazole +Metformin 

Control DAY 30 DAY 60 DAY 90 

Weight change (%) 153 ± 3 151 ± 6.2** 181 ± 8.3** 183 ± 5.3** 

Sperm Count. (mL/cauda) X106 69 ± 4 50 ± 6.3* 71 ± 7*** 76 ±4.8*** 

Motile sperm (%) 64 ± 2 51 ± 2.4** 74 ± 5.9*** 77 ±2.9*** 

Table 4. Aspects of sperm parameters of ketoconazole + Metformin treated rats

Values are expressed as mean ± SEM. < 0.05 between control and treated groups. N=6.*P 

Values are expressed as mean ± SEM. < 0.05 between control and treated groups. N=6.*P 

Figure 23. Effect of Ketoconazole + Metformin on testis of rats
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In the present study, the acute toxicity study following OECD 
guidelines 423 ( , showed that Ketoconazole + Walum et al., 1988) 
Metformin up to 100 mg/kg are non-toxic and safe whereas in the 
sub-acute toxicity there were no significant adverse effects on the 

hematological parameters and in biochemical parameters only 
SGPT, SGOT and creatinine levels increases in high doses of 
Ketoconazole + Metformin. So, it may be confirmed that the 
Ketoconazole + Metformin did not induce any noteworthy 
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Figure 24. Estimation of hematological parameters on rats

Figure 25. Effect of  on biochemical parametersKetoconazole + Metformin
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damage to the vital organs (Sharma et al., 2015).

According to the OECD guidelines 407 (Yamasaki et al., 2002) 
rodents were most widely used animals for general toxicologic, 
carcinogenic, pharmacokinetic and toxicokinetic studies. 
Antifertility studies are useful to identify the level of damage 
induced by synthetic medicine. Antifertility study may cause 
damage to spermatogenesis. Rats were administered with 
Ketoconazole + Metformin daily by oral gavage at doses of 25, 
50 and 100 mg/kg for 28 days. The Ketoconazole + Metformin 
treated male rats showed very high mortality, where rats were 
unable to sustain at this dose level and then dose were revised to 
5, 10 and 20 mg/kg with no mortality.

The animals after dosing for 14 days were dissected (Soni et al., 
2013), and there was mild reduction of epididymis and accessory 
sex organ weights, spermatid retention in the seminiferous 
tubules, decrease of testosterone and increases of estradiol, 
luteinizing hormone (LH) and Follicular Stimulating Hormone 
(FSH). A prolongation of the estrous cycle and increases of 
estradiol, LH and FSH were observed in the treated female rats. 
( ) The normalization of fertility was Shin et al., 2006 . 
accomplished using Hydroxytyrosol as an antioxidant reagent, to 
reverse the effect of Ketoconazole + Metformin and bring back 
testicular hormones to normal.

Conclusion

The safer with least side effects approach to male contraception 
continues as a new research beam. A number of sperm inhibiting 
targets for non-hormonal male contraception have been a great 
challenge. Presently, one of the biggest hurdles in the male 
contraceptive development lies in identifying pharmacological 
agents that reliably render males infertile and are fully reversible 
and safe for long-term use, as men might use these medications 
for many years. In the present investigation, an attempt has been 
made to formulate and evaluate Ketoconazole as a male 
antifertility drug and assess the influence of Metformin with 
Hydroxytyrosol in normalization of infertility in rats. To fix the 
combinational therapeutic dose the toxicological assessment 
was done and found to be non-toxic at maximum of 20mg/kg 

dose level. 

Based on the results obtained in this study, it can be 
concluded that this combination of drugs can be used to 
induct safe and reversible male infertility. Further 
investigation is required to assess and prove the upper dose 
limit for complete cessation of fertility by Ketoconazole and 
the exact dose required to reverse the antifertility response 
preclinical and also clinically.
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