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� Over the years, infertility has been on the 
increase in males, this increase has 
become a source of global concern 
(Berkley, 2004). 

� According to the World Health 
Organization (2000), ‘infertility is the 
inability of a sexually active, non-
contracepting couple to achieve 
pregnancy in one year’. 



� Nigeria, with a population of about 
150 million people, and community 
based data suggest that up to 30 per 
cent of couples in some parts of 
Nigeria may have proven difficulties in 
achieving a desired conception 
(Adetoro and Ebomoyi, 1991).



It has been reported that postcoital tests or 
having to provide semen samples may put a 
man under pressure to have sex, adversely 
affecting his erectile or ejaculatory ability 
(Domar et al., 1993). 

Recent studies have revealed several 
factors responsible for male infertility or 
decrease semen quality parameters and 
hormones (Olayemi, 2010). But what is not clear is 
the relationship of testicular biometry to 
semen parameters, male reproductive 
hormone levels and testicular histology



� This study was conducted at the 
Department of Physiology, College of 
Health Sciences, Delta State University, 
Abraka, Delta State, Nigeria. 

� A total of forty five (45) rats were used for 
the study



� Group 1 = Normal Control rats (n=5)
for the treatment experimental 
groups 

� Group 2 = Normal Control rats (n=5) 
for the reversal experiment 

groups 



� Group 3 = 15% alcohol treated 
rats (n=5)

� Group 4 = 20% alcohol treated 
rats (n=5)

� Group 5 = 25% alcohol treated 
rats (n=5)



� Group 6 = 15mg/ml Cadmium 
chloride solution 
treated rats (n=5)

� Group 7 = 20mg/ml Cadmium 
chloride solution 
treated rats (n=5)

� Group 8 = 25mg/ml Cadmium 
chloride solution treated 
rats (n=5)



� Group 9 = 25% alcohol treated 
rats (n=5)



� The treatment material were 
administered for a period of six (6) 
weeks. 

� For the reversal experimental group, the 
administration of the treatment material 
was terminated at the end of six (6) 
weeks, and the rats returned to their 
usual normal feed and drinking water for 
additional six (6) weeks, before being 
sacrificed.



�Alcohol in the form of ethanol was 
used

� The route of administration of ethanol 
was intraperitoneal. The required, 
calculated volume was given at the 
rate of 0.015ml/g body weight of 
ethanol

� Three concentrations of 15%, 20% and 
25% of ethanol were used. 



�Cadmium Chloride (CdCl2) in 
crystalline form was used. 

� It was dissolved in tap drinking 
water.

� The concentrations were 15mg/L, 
20mg/L and 25mg/L of Cadmim
chloride.



� The rats were sacrificed by decapitation. 

� Blood samples were collected directly 
from the heart, by cardiac puncture, in 
non-heparinized bottles and the serum 
was immediately separated and frozen 
until hormonal assay was done 
(Testosterone). 



� The weight of the rats were taken and 
recorded using a digital electronic weighing 
balance 

� After sacrificing the rats, the testes were 
harvested, trimmed of fats and epididymis, 
and weighed.

� The testes was then be immersed into a 10 ±
0.2 ml measuring cylinder containing 5ml 
physiological saline, and the volume of 
displaced fluid in the cylinder was recorded.



� The semen was harvested from the 
epididymis of the rats for semen analysis 
(Semen count, morphology,  and 
motility). 

� The right and left epididymis were then 
carefully dissected from the caput to the 
boundary between the cauda and the 
first part of the vas deferens. 



� Fixation
� Dehydration
� Clearing 
� Solidifying
� Slicing and Sectioning
� Staining



� Ethical approval was sought and 
granted from the Research Ethics 
Committee of the College of Health 
Sciences, Delta State University, Abraka, 
Delta State. 



� Results were expressed as Mean ±
Standard deviation. The evaluation of 
data for significance was done, using 
Students t-test and Pearson product 
moment correlation. The statistical 
analysis was based on the Statistical 
software, SPSS 17. A p-value of less than 
0.05 was considered statistically 
significant.
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Fig 4.1     Effect of Alcohol on the body weight of rats
* p<0.05 compared with the initial body weight); (n=5)

The mean final body weight of the groups treated with 15%, 20% and 25% of 
alcohol decreased and this decrease was not significant when compared with 
the initial body weight. The final body weight of the control rats increase 
significantly (p<0.05) when compared with its initial body weight. Withdrawal of 
25% alcohol treatment increased the body weight of the rats. 



Fig 4.2 Effect of Alcohol on Testicular Weight
* p<0.05 compared with the Group 1(control (n=5)

The mean testicular weight of the rats treated with 15%, 20% 
and 25% alcohol was not significantly less than that of the 
control rats. Following the cessation of alcohol administration 
(25% alcohol), the value of the testicular weight reversed and 
continued to increase until the termination of the treatment 
after six weeks. The reversal was complete.
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Fig 4.3 Effect of Alcohol on Testicular Volume
*p<0.05 compared with the Group 1(control) (n = 5)

Treatment with 20% and 25% alcohol significantly (p<0.05) 
decreased the testicular volume of the rats when compared 
with the control testicular volume. The treatment with 15% 
alcohol did not significantly decrease the testicular volume. 
However, cessation of treatment with 25% alcohol reversed the 
testicular volume of the rats to almost the control value at the 
end of the experiment, six weeks later.



Control 15% Alcohol 20% Alcohol 25% Alcohol 25% Alcohol R
0

20

40

60

80

100

* *
*

Grp 1 Grp 3 Grp 4 Grp 5 Grp 12

Sp
er

m
 c

ou
nt

 (x
10

6  c
el

ls
/m

l)

Fig 4.4 Effect of Alcohol on Sperm count
* p<0.05 compared with the Group 1(control) (n = 5)

The mean sperm count of the alcohol treated rats was smaller than that 
of the control. The decrease in 15%, 20% and 25% alcohol treated rats 
was significant (p<0.05), when compared with control sperm count. 
Following the withdrawal of alcohol treatment to the rats hitherto was 
treated with 25% alcohol, there was almost complete reversal of sperm 
count value to the control value.
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Fig 4.5  Effect of Alcohol on Sperm motility
* p<0.05 compared with the Group 1(control)  (n = 5)

The mean progressive sperm motility of the alcohol treated rats was 
lower than that of the control rats. The alcohol treated groups 
showed significant (p<0.05) decrease in sperm motility when 
compared with the control rat values. Cessation of treatment with 
25% alcohol reversed the progressive motility value to values similar 
to those for the control rats.
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Fig 4.6      Effect of Alcohol on Percentage of Sperm with Normal Morphology
* p<0.05 compared with the Group 1(control);          (n=5)

The mean percentage of sperm with normal morphology of groups treated with 
20% and 25% of alcohol significantly (p< 0.05) decreased when compared with 
the control values. The mean percentage of sperm with normal morphology of 
the 15% alcohol treated rats was not significantly different from that of the 
control rats. Withdrawal of 25% alcohol treatment caused an increase in the 
percentage for sperm with normal morphology.
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Fig 4.7       Effect of Alcohol on Serum Testosterone
* p<0.05 compared with the Group 1(control);         (n=5)

The mean serum testosterone level of alcohol treatment groups decreased when 
compared with the control value. All the alcohol treated groups showed significant 
(p<0.05) and progressive decrease in serum testosterone level, when compared with the 
control testosterone level. With the withdrawal of the 25% alcohol treatment the plasma 
testosterone level increased, and by six weeks later the testosterone level closely 
approached the control level.
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Fig 4.8  Effect of Alcohol on Testicular Density 
* p<0.05 compared with the Group 1(control);    (n=5)

While the testicular density of rats treated with 20% and 
25% alcohol was significantly (p<0.05) greater than the 
testicular density of the control rats, the density of testes 
from 15% treated rats was not significantly different.



Table Table 11 Relationship Between the Testicular Biometric Relationship Between the Testicular Biometric 
parameters (Weight and Volume) with parameters (Weight and Volume) with 
Semen Quality and Serum Testosterone.Semen Quality and Serum Testosterone.

Correlation 
Weight (g) Volume (ml)

Sperm count (x106 cells/ml) 0.56* 0.51*

Sperm motility (%) 0.46 0.61*

Sperm morphology (%) 0.71* 0.61*

Testosterone (ng/ml) 0.78* 0.75*

*. Correlation is significant at the 0.05 level (2-tailed), (n= 30)

In the above table, the testicular volume was positively and significantly 
correlated with the sperm count, progressive sperm motility, percentage of 
sperm with normal morphology and serum testosterone level. While the 
testicular weight was positively and significantly correlated with the sperm 
count, percentage of sperm with normal morphology and serum 
testosterone level, the correlation with sperm motility was positive but not 
significant.
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Fig 4.18     Effect of Cadmium Chloride on the Body Weight of Rats
* p<0.05 compared with the initial body weight);     (n=5)

The mean final body weight value for each of the treatment groups (15mg/ml, 
20mg/ml and 25mg/ml cadmium chloride groups) was smaller than that of the 
initial body weight, but the decrease in each case was not significant. The control 
final body weight increased significantly (p˂0.05).
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Fig 4.19 Effect of Cadmium Chloride on Testicular Weight
* p<0.05 compared with the Group 1(control);    (n=5)

The mean testicular weight in each of the treatment groups was smaller 
than that of the control group. There was significant decrease in the 
groups treated with 20mg/ml and 25mg/ml cadmium chloride, while the 
decrease in the testicular weight of 15mg/ml cadmium chloride group 
was not significant, when compared with control.  
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Fig 4.20    Effect of Cadmium Chloride on Testicular Volume
* p<0.05 compared with the Group 1(control);       (n=5)

The mean testicular volume of the rats in the treatment groups 9, 10 
and 11 (15mg/ml, 20mg/ml and 25mg/ml) was smaller than that of 
the control rats. The mean value for groups 10 and 11 was 
significantly (p<0.05) different from that of the control, but the 
difference between the control value and that of the group 9 was 
not significant.
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Fig 4.21   Effect of Cadmium Chloride on Sperm Count
* p<0.05 compared with the Group 1(control);    (n=5)

The mean sperm count in the treatment groups 9, 10 and 11 
(15mg/ml, 20mg/ml and 25mg/ml), was decreased as the 
concentration of cadmium chloride increased, and each was 
significantly (p< 0.05) lower than the control value. 
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Fig 4.22   Effect of Cadmium Chloride on Progressive Sperm Motility 
* p<0.05 compared with the Group 1(control);     (n=5)

The mean value for each of the treatment groups (15mg/ml, 20mg/ml and 
25mg/ml cadmium chloride groups) was smaller than that of the control 
group and the decrease in each case was significant (p˂0.05)
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Fig 4.23   Effect of Cadmium Chloride on Percentage of Sperm with Normal Morphology
* p<0.05 compared with the Group 1(control);      (n=5)

The bar graph (Fig 4.23) shows that groups with 20mg/ml and 25mg/ml cadmium chloride 
treatment had decreased values, and the difference between each of the values and 
that of control was significant (p<0.05). The difference between the mean percentage of 
sperm with normal morphology for 15mg/ml cadmium chloride group and the control 
group was not significant.
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Fig 4.24   Effect of Cadmium Chloride on Serum Testosterone Level  
* p<0.05 compared with the Group 1(control);      (n=5)

The mean testosterone level in the treatment groups 10 and 11 (20mg/ml 
and 25mg/ml cadmium chloride groups) rats was lower (p< 0.05) than the 
level for the control group. While the level of testosterone in 15mg/ml 
cadmium chloride treatment group was lower than the level in the 
control, it was not significantly different. 
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Fig 4.25    Effect of Cadmium Chloride on Testicular Density
* p<0.05 compared with the Group 1(control);    (n=5)

The mean testicular density in the treatment groups (15mg/ml, 20mg/ml and 
25mg/ml cadmium chloride) rats was respectively greater (p< 0.05) than the 
level in the control rats. 



Table Table 22:    Relationship between the testicular biometric :    Relationship between the testicular biometric 
parameters (weight and volume) with Semen parameters (weight and volume) with Semen 
quality parameters and serum testosterone level quality parameters and serum testosterone level 
after administration of Cadmium chloride.after administration of Cadmium chloride.

Correlation 

Testicular Weight (g) Testicualr Volume (ml)

Sperm count (x106 cells/ml) 0.67* 0.60*

Sperm motility (%) 0.56* 0.69*

Sperm morphology (%) 0.75* 0.68*

Testosterone (ng/ml) 0.58* 0.61*

*. Correlation is significant at the 0.05 level (2-tailed). (n=20)

In the above table, the testicular volume was positively and 
significantly correlated with the sperm count, sperm motility, 
percentage of sperm with normal morphology and serum testosterone 
levels. Similarly, the testicular weight of the rats was positively and 
significantly correlated with the sperm count, progressive sperm 
motility, percentage of sperm with normal morphology and serum 
testosterone level.





 

 

Fig 4.26     Normal Testis Showing Seminiferous tubules (A), tubules that are lined 
by stratified layers of cells that are of different stages of maturation (B). Blood 
vessels (C) and Leydig cell (D). (H & E x100)  
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Fig 4.26 shows the histomicrograph of the testes of the control rat fed with rat
chow. The histology show normal architecture of the testes, with normal
seminiferous tubules lined with stratified layers of cells with different stages of
maturation of spermatocytes; normal leydig cells and proper vascularization
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and Leydig
cells (D). (H & E x100)

Fig 4.27 Testis of Wistar rat treated with 15% Alcohol
showing mild leydig cell hyperplasia (A), and
seminiferous tubules with lumen lined by stratified
layers of spermatogonium (B). (H & E x100).

Fig 4.27 shows testes of rats treated with 15% alcohol. When compared with Fig 4.26 
(control), this concentration of alcohol caused leydig cell hyperplasia amongst the 
seminiferous tubule linings. The integrity of the tubules of the tubules was still intact.
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and Leydig
cells (D). (H & E x100)

Fig 4.28 Testis of Wistar rat treated with 20% alcohol
showing mild interstitial edema (A), mild vascular
congestion (B), and hyperplasia changes in the leydig
cells (C). (H & E x100)

Fig 4.28 shows the testes of rat treated with 20% alcohol, this exhibited deleterious 
changes in the architecture of the testis compared to Fig 4.26 (Control). Edema started to 
show up in the interstitium and there was mild vascular congestion  and mild hyperplastic
changes in leydig cells.
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and leydig
cells (D). (H & E x100)

Fig 4.29 Testis of Wistar rat treated with 25% alcohol
showing hyperplastic changes of the Leydig cells around
the capsules (A), presence of interstitial edema with severe
inflammatory changes (B), severe vascular congestion (C).
(H & E x100)

The effect of the 25% alcohol on testes of the Wistar rat was depicted in Fig 4.29. When 
compared with Fig 4.26 (control), treatment with 25% alcohol caused severe vascular 
congestion, interstitial edema, with severe inflammatory changes and hyperplastic changes 
in the leydig cells.
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and blood
vessels (D). (H & E x100)

Fig 4.30 Testis of Wistar rats after withdrawal of 25%
alcohol treatment, showing mild interstitial edema (A).
Also present is fibrosis in the interstitial space (B). The
tubules show normal lining of stratified layer of
maturation of spermatogonium (C).

Fig 4.30 shows the histology of the testes of Wistar rat after the withdrawal of 25% of Alcohol 
for six weeks. There was an improvement in the histology compared to when treatment was 
not withdrawn (Fig 4.29). Though the seminiferous tubules returned to normal, especially with 
normal lining of stratified layer of maturation of spermatognium, fibrosis was found present in 
the interstitial spaces. There was also mild interstitial edema.
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified layers
of cells that are of different stages of maturation (B).
Blood vessels (C) and leydig cells (D). (H & E x100)

Fig 4.35 Testis of Wistar rats treated with 15mg/ml of
Cadmium chloride treated rats showing mild interstitial
fibrosis (A). (H & E, x100).

Fig 4.35 showed the effect of 15mg/ml cadmium chloride on the histology of rat testes. Compared to 
Fig 4.26 (Control), Fig 4.35 showed a mild interstitial fibrosis due to the effect of treatment of 
15mg/ml of cadmium chloride solution.
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and Leydig
cells (D). (H & E x100)

Fig 4.36 Testis of Wistar rats treated with 20mg/ml of
cadmium chloride, showing interstitial fibrosis
(A), degeneration of seminiferous tubules (B). (H &
E, x100).

Fig 4.36 shows the effect of 20mg/ml cadmium chloride solution on the testes of Wistar rats. 
The figure shows that there were interstitial fibrosis and degeneration of the seminiferous
tubules. 
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Fig 4.26 Normal Testis Showing Seminiferous
tubules (A), tubules that are lined by stratified
layers of cells that are of different stages of
maturation (B). Blood vessels (C) and leydig
cells (D). (H & E x100)

Fig 4.37 Testis of Wistar rat treated with 25mg/ml of
cadmium chloride, showing severe Interstitial edema
(A) and Focal area of calcification at the tunica
albuniguinea (B). Also present was Leydig cell
hypertrophy (C) (H & E, x100).

Fig 4.37 shows that 25mg/ml of cadmium chloride caused severe interstitial 
edema, calcification of the tunica albuniguinea and hypertrophy of the leydig cells when 
compared with the histology of the control rats.



� This study has conclusively shown a close 
association between testicular function 
and testicular volume and 
weight, though the testicular volume 
seems to be more sensitive to changes in 
testicular function.


