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1.INTRODUCTION 
Economic growth of a society largely depends on many factors. Population size is a major regulating 
factor of it. Besides this, large scale development also depends on the number of population. As the 
scientific improvement generally goes towards the necessity of a society, nowadays various scientists 
show their interest to keep on their experiment to search out new tools to combat against the problem 
related to overgrowth of population. Since many years, surgery was mainly employed as an effective 
permanent method of sterilization. But this method has not been supported by all socio economic groups 
of our society. Due to some reasons like its costliness, post operative hazards, expert surgeons, surgical 
equipments and infrastructure, this method has discarded by vast population of society. In this context it 
can be mentioned that more than one third of American couples use sterilization1. This trend was 
observed in Great Britain also, over 20% of men at the age group of around 40 years have undergone 
sterilization operation2. In Spain and Italy sterilization rates are very low3. On this background scientists 
are now interested to search few chemicals as parallel method to surgery. Experiments have been 
employed with various chemical with different types of application on varieties of animals. During 60 
days injection in cat testis, it was showed complete necrosis and replacement by fibrous tissue with very 
low sperm count4. Intratesticular injection of  calcium chloride on male cat is a well tolerated and 
extremely effective method of chemical sterilization5. Fluoride administration hampers the reproductive 
function of male rabbit and its effect is proportional to the duration of fluoride exposure6. Atrazine 
adversely affects amphibian larval development. Atrazine exposed males suffered from depressed 
testosterone, suppressed mating behavior, reduced spermatogenesis and decreased fertility7. 
Intratesticular injection of calcium chloride in Black Bengal goats (C. hircus) is effective and ecological for 
male sterilization without chronic stress and may be implied as simple alternative method of surgical 
castration8. Ciprofloxacin has the toxicological effects on reproductive system in male rats9. Single 
intratesticular injection of calcium chloride in male stray dogs is effective on male reproductive system 
and may be used as substitution of surgical castration10. Oral administration of retinoic acid receptor 
antagonist reversibly inhibits spermatogenesis in mice with a failure of spermatid alignment, sperm 
release and loss of germ cells into lumen11. Chemo-surgical blockage of sperm transport with intra-
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epididymal injection of calcium chloride causes reduced sperm output without depressing libido in 
rams12. Excess chromium exposure is associated with various pathological conditions including 
reproductive dysfunction13. Polychlorinated biphenyl (Aroclor-1254) induced in leydig cell 
steroidogenesis and antioxidant system14. Administration of an inhibitor of the testis specific isozyme of 
the bromodomain and extraterminal subfamily of epigenetic reader proteins called bromodomain testis-
specific protein (BRDT) exerts reversible suppression of spermatogenesis in mice without obvious side 
effects15. Fluoride contamination of drinking water can disrupt male gametogenesis and steroidogenesis 
and induce testicular oxidative stress16. It was suggested that lithium chloride administration may have 
association with significant adverse effects on testicular activities17. The aim of this observation is to 
evaluate the effect of intratesticular injection of CaCl2 on male albino rat and its potency as chemo-
sterilizing agent. 
 
2.MATERIALS  & METHODS 
2.1.Animal selection, care and grouping 
Adult (90±10 days) male albino rats of Wistar strain were taken for this experiment. Animals were 
maintained as per National guidelines and protocols. Animals were housed in clean polypropylene cages 
and were maintained in a controlled environmental temperature (22±2˚c) in an animal house under a 
photoperiod of 12 hours of light and 12 hours of darkness with free access to water. Animals were fed on 
standardized normal diet (20% protein) which consists of 70% wheat, 20% gram, 5% fish meal powder, 4 
% dry yeast powder and 1% oil and water ad libitum. Rats were equally divided into three groups (n=12). 
Initial body weights of all the rats were recorded. Animals of group-I were treated as control group and 
this group was treated with single intratesticular injection of 0.5 ml normal saline/100 gm/rat in both 
testes. Animals in Group-II were treated with single intra testicular injection of 10 mg CaCl2/100 gm body 
weight/rat in 0.5ml distilled water equally injected in both testes. Group III, treated with single intra 
testicular injection of 20 mg CaCl2/100 gm of body weight/rat in 0.5ml distilled water equally injected in 
both testes. Group II and group III were treated as low dose group and high dose group respectively. 
 
2.2.Preparation of calcium chloride solution 
Calcium chloride solution was prepared according to the method of Das S K18. Solution was prepared with 
distilled water of 0.5 ml/100 gm of body weight containing 10mg of pure calcium chloride. This solution 
was injected in the animals of low dose treated group (group-II). Another dose of calcium chloride was 
prepared in the same manner which contained 20mg of calcium chloride for injecting in the animals of 
high dose treated group (group-III). The animals of all the groups were treated for 30 days. 
 
2.3.Animal treatment, sacrifice and measurement of parameters 
After completion of 30 days of treatment, final body weights of all the rats were taken and the rats were 
anaesthetized one after another with anaesthetic ether and blood was collected directly from hepatic 
portal vein and allowed to coagulate. Clear serum was collected and stored in 20˚c for enzyme assay. 
Testis of each rat was dissected out and treamed off adipose tissues and weights were taken. One testis 
from each rat was processed for histology and 5μ thick sections were taken and stained with 
haematoxylene and eosin for further observation. After sacrifice, the weight of cauda portion of 
epididymis of equal length was taken. Then it was cut and kept in 1ml diluents at 37˚c. After scattering it, 
sperms were dispersed into the buffer solution and it was taken for the count of sperm and its motility 
through the process of Majumder and Biswas19. Serum Glutamate Pyruvate Transaminase (SGPT) and 
Serum Glutamate Oxaloacetate Transaminase (SGOT) were measured of all the control and experimental 
animals through the process of Kind and King20. Serum glucose was measured using the standard kits. 
The serum protein was estimated by Biuret method with a standard curve of BSA. Hormonal level like 
testosterone, FSH and LH in serum of all the animals were estimated with the help of ELISA method. 
Serum cholesterol was also measured with the help of standard kit.  
 
2.4.Statistical analysis 
Finally results were compared with the respective controls with the help of student's 't' test (Das 2005)21 

to generalize the effect of intratesticular injection of CaCl2 on reproductive system of male albino rat 
model. 
 
3.RESULTS 
3.1.Body weight 
Body weight is a common but meaningful parameter. Effect of any drugs or such things is generally 
reflected through this parameter. So it is obvious to measure body weight in this present study. 
Experiment showed that intra testicular injection of calcium chloride did not hamper the general growth 
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of the animals inferenced by insignificant change in body weight gain between all the experimental 
groups. 

 
Fig. 1: Comparison of net gain of body weight of rats treated with CaCl2 of  

different doses and respective controls. Values are  
mean±SEM (in % ), n=12 rats in each group 

 

3.2.Testicular weight 
Testicular weight is an important parameter to measure in this study because direct injection of calcium 
chloride has been given to testis of experimental animals. Testicular weight has been reduced 
significantly (p<0.001) in both the experimental groups in comparison with those animals of control 
group. 

 
Fig. 2: Comparison of testicular weight (gm%) between  

controlled and CaCl2 treated rats, values are mean ± SEM, n=12 rats in each group 
 

3.3.Epididymal weight 
Epididymal weight is measured as an important parameter to observe the effect of calcium chloride on 
accessory sex organ. The weight of epididymis is reduced significantly (p<0.001) in the animals of both 
the experimental groups compare to that of control group. 
 

 
Fig. 3: Comparison of epididymal weight (mg%) between controlled and  

CaCl2 treated rats, values are mean ± SEM, n=12 rats in each group 
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3.4.Sperm count 
Sperm count has been done to observe the effect of calcium chloride directly on male reproductive 
system. The count of sperm has drastically been reduced (p<0.001) in the calcium chloride treated groups 
in comparison to control group. 
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Fig. 4: Effect of CaCl2 on sperm count in control and treated groups, 

Values are mean ± SEM (million/ml), n=12 rats in each group 
 
3.5.Sperm motility 
Sperm motility is also an important parameter to judge the efficacy of a particular drug used in 
experiment. In this present study the motility of the sperm has been significantly (p<0.001) reduced in 
experimental groups. 
 

 
Fig. 5: Effect of CaCl2 on sperm motility in control and treated groups,  

Values are mean ± SEM  ( %), n=12 rats in each group 
 
3.6.Serum glucose 
Present study clearly shows that there is no significant change in serum glucose concentration between 
the group-II and group-III animals compared with that of their respective group-I animals. 
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Fig. 6: Effect of CaCl2 on serum glucose concentration in control  

and treated groups, Values are mean ± SEM  ( gm/100ml), n=12 rats in each group 
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3.7.Serum protein 
Protein is a general parameter of the blood which has important role mainly in energy production and 
backbone formation. Present observation indicates that there is no significant change in serum protein 
level between control animals (group-I) and CaCl2 treated animals (group-II & group-III). 
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Fig. 7: Effect of CaCl2 on serum protein concentration in control a 
nd treated groups, Values are mean ± SEM  ( gm/100ml), n=12 rats in each group 

 
 
3.8.Serum cholesterol 
Cholesterol is another important parameter which is used in the energy production in general. But it also 
has an important role in steroidogenesis. So measurement of this parameter is important when 
reproductive experiment is concerned. This study establishes that there is no significant difference 
between control (group-I) and low dose (group-II) animals but significant difference (p<0.05) is found 
between control (group-I) and high dose (group-III) animals. 
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Fig. 8: Effect of CaCl2 on serum cholesterol level in control 
and treated groups, Values are mean ± SEM  ( mg/100ml), n=12 rats in each group 

 
3.9.SGPT & SGOT 
SGPT and SGOT are generally measured as metabolic marker to observe the side effect of any drug. 
Present study declares no significant change of SGPT and SGOT level in serum of experimental animals 
compare to that of their respective control. 
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Fig. 9: Effect of CaCl2 on SGPT activity in male albino rats,  
Values are mean ± SEM (IU/L), n=12 rats in each group 
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Fig. 10: Effect of CaCl2 on SGOT activity in male albino rats, 

 Values are mean ± SEM (IU/L), n=12 rats in each group 
 
3.10.Testosterone 
Testosterone is main reproductive hormone for male. It has important role in spermatogenesis. In 
present study this hormone is being measured to show the efficacy of the drug used in this experiment. 
Intratesticular injection of CaCl2 showed its efficacy reducing the serum testosterone concentration 
significantly (p<0.001) in low dose (group-II) and high dose (group-III) treated animals when compared 
to control animals (group-I). 
 

 
Fig. 11: Effect of CaCl2 on serum testosterone concentration in male albino rats, 

Values are mean ± SEM (ng/ml), n=12 rats in each group 
 
 
3.11.FSH & LH 
These two hormones are released from pituitary gland and play important roles in spermatogenic 
activity. FSH and LH act for spermatogenesis after influencing on sertoli cell and leydig cell respectively. 
FSH has been altered in both low dose and high dose (group-II and group-III) animals significantly 
(p<0.001) but in case of LH, significant (p<0.02) change has taken place only in high dose (group-III) 
treated animals. 
 
 

 
Fig. 12: Effect of CaCl2 on serum FSH concentration in male albino rats, 

Values are mean ± SEM (mIU/ml), n=12 rats in each group 
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Fig. 13: Effect of CaCl2 on serum LH concentration in male albino rats,  

Values are mean ± SEM (mIU/ml), n=12 rats in each group 
 

3.12.Histological study 
Histological structure has been changed in both the low dose treated group and high dose treated group 
in comparison with the animals of control group. Changes have taken place basically with disintegration 
of seminiferous tubules. It has also been found that reduction in accumulation of spermatozoa has taken 
place in the animals of both the treated group.  
 

 
(A) 

 
 
 
 
 
 
 
 
 
 

 
(B)           

 
(C) 

Fig. 14(A): H/E stained section of control group (group-I) testis (10 X 40x). 

(B):H/E stained section of low dose (group-II) of CaCl2 treated testis (10 X 40x). 
(C): H/E staines section of high dose (group-III) of CaCl2 treated testis (10 X 40x) showing an 

increase in luminal area, reduced spermatozoal mass and disorganized cellular orientation 
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4.DISCUSSION 
After experiment on two sets of animals with different doses, it has been observed that intratesticular 
injection of CaCl2 hampers few reproductive parameters without alteration of normal functioning of other 
systems. CaCl2 injection in testis with specific dose has shown no significant influence on general growth 
pattern of low and high dose treated animals. In accordance it can be stated that Ghosh et al (2000)22 and 
Jana et al (2002)23 showed same type of result in their experiment. 
It has been clearly observed that in the present study the weight of the testis and epididymis as accessory 
sex organ have been reduced significantly. So it can be said that the intratesticular injection of CaCl2 has 
direct effect on the growth pattern of sex organs. This observation of present study has been well 
supported by the experimental results of Dixit (1977)24 and Koger (1978)25. 
Sperm count and sperm motility are considered as the important reproductive parameters. It has been 
reported that the decrease in sperm count and motility are valid indices of male infertility in laboratory 
animals26,27. However, sperm motility is often used as a marker of chemical-induced testicular toxicity28. 
Current observation expresses the effect of intratesticular CaCl2 injection as the tubular disintegration 
takes place and consequently sperm count and sperm motility both have been decreased significantly. 
To show the effect of CaCl2 on metabolic activity, SGPT and SGOT were measured in present study. SGPT 
is thought to be concerned with the integrity of the mitochondria29 and it is also abundant in liver and 
acts as a marker of metabolic activity30. Observation of present study indicates no such significant 
changes in serum level of SGPT in experimental animal groups when compared to that of the control 
group. So it is clear that there is no stress or degenerative changes in mitochondria after application of 
CaCl2 intratesticularly. On the contrary, it is known that SGOT is abundant in cardiac cells and CaCl2 has 
harmful effect on cardiac tissue when given intravenously30. SGOT has integrity with lysosomes31 and 
adrenal corticoids stimulates SGOT activity32. No significant change is found in serum SGOT level in 
experimental animals when compared with control group. 
Glucose and protein are major parameters which generally play vital role as main metabolic   indices. 
These two factors contribute to energy production and the normal metabolic functioning of the body. 
Besides this protein helps to form the basic structure of the body. No significant change in these two 
parameters  and the normal metabolic functioning of the body. Besides this protein helps to form the 
basic structure of the body. No significant change in these two parameters in present study indicate that 
no metabolic impairment taken place there after testicular injection in two different doses after being 
compared with their respective control animals. 
From this study it has been noted that, serum cholesterol has been altered significantly only in high dose 
treated animals (group-III). This slight increment may be due to lack of steroidogenesis33,34. Because from 
the flow chart (fig:15), it is prominent that cholesterol has significant role in testosterone bio-synthesis. 
 

 
Fig. 15: Testosterone bio-synthesis from cholesterol 

 
Earlier it has been stated that, sperm count has been hampered after testicular CaCl2 injection. It can be 
correlated by the significant decreased in serum testosterone level in two treated groups (group-II and 
group-III) of animals with different doses because testosterone is one of the important regulators of the 
spermatogenesis35. Lower level of serum testosterone in treated groups may be further explained by the 
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inhibition of ∆5,3β HSD and 17β HSD, two androgenic key enzymes after treatment of testicular CaCl2 
injection36,37. This decreased serum concentration of testosterone has been supported by earlier study23. 
Direct effect of testicular injection on androgenesis has been proved effective on increased level of serum 
FSH and LH concentration. It is found in the present study that FSH has been increased significantly in 
both experimental groups (group-II and group-III) but in case of LH significant increment takes place only 
in high dose treated animals (group-III). This increment may be due to feedback effect of testosterone on 
hypothalamo-pituitary axis38,39(Fig:16).This result has been supported by few previous works on male 
reproductive system with different herbal product40,41. 
 
 

 
Fig. 16: Hypothalamo-pituitary axis 

Histological structure of testis has been found hampered in experimental animals. The degenerative 
nature of germinal epithelium is found which may hamper the spermatogenesis as well as epididymal 
sperm count42.The distribution of sperms and other germ layers has been found ill defined. 
 
CONCLUSION 
From the above observation it can be concluded that, intratesticular injection of CaCl2 has its major role 
on male reproductive system impairing various key reproductive parameters including testicular 
histology keeping other general parameters intact. So it can be declared that, intratesticular CaCl2 
injection has potent sterilizing activity. 
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