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ABSTRACT 

Objective:  To evaluate the lithium induced histological alteration in testes of albino rats and their amelioration by 

Vitamin E. 

Study Design: Experimental study 

Place and Duration of Study: This study was conducted at department of Anatomy, Baqai Medical University, 

Karachi from July 2010 to August 2010. 

Materials and Methods: The rats were assigned into three experimental groups (eight rats/group): control group, 

lithium group and lithium plus vitamin E treated group. Lithium (50 mg/kg/day) and vitamin E (50mg/kg/day) were 

given intraperitoneally for 21 days. At the end of experiment, rats were sacrificed and testes removed and processed 

for routine H&E. Slides were studied for histological examination under light microscope.  

Results: Lithium treated rats showed decreased body and testicular weights, spermatogenic cells such as primary 

and secondary spermatocytes and spermatids were decreased, very little spermatozoa were seen in lumen of 

seminiferous tubules, significant increase in tubular count observed while tubular diameter, germinal epithelial 

thickness, number and size of nuclei of leydig cells were highly significantly reduced. In lithium plus vitamin E 

treated group, body and testicular weight, primary and secondary spermatocytes, spermatids were restored near to 

control. Tubular lumen also showed many spermatozoa. Tubular diameter, germinal epithelial thickness, number 

and size of nuclei of leydig cells were also returned to control 

Conclusion: Our study conclude that lithium causes detrimental effect on testicular morphology through oxidative 

stress and vitamin E provided protection through its antioxidative property. 
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INTRODUCTION 

Lithium carbonate is the most prescribed drug in 

psychiatric illness especially in bipolar disorder. In 

spite of its extensive use, lithium has wide ranges of 

side effects at therapeutic dose, including thyroid 

disorders andnephrogenic diabetes insipidus
(1)

. 

Lithium also causes substantial adverse effects on male 

reproductive system
(2)

. Many studies indicated that 

lithium reduced FSH, LH, prolactin and testosterone 

level
(3, 4

). At therapeutic dose, lithium inhibited the 

testicular hydroxysteroid dehydrogenase activity, 

steroidogenesis and spermatogenesis 
(3-6)

. At higher 

dose, lithium decreased the weight ofr eproductive 

organs as well as secretions of prostate and seminal 

vesicle. Furthermore, spermatozoa were absent in 

lumen of epididymis and vas deferens. Histological 

examination showed the degeneration of germinal 

epithelium and leydig cells and vacuolization of 

cytoplasm of sertoli cells 
(6, 7)

. 

Vitamin E is a fat soluble vitamin that considered as 

main antioxidant of body. Many studies indicated that 

vitamin E ameliorates the reproductive toxicities causes 

by various toxic stimulants
(8, 9)

. Vitamin E had a 

protective role on biochemical and morphological 

changes on testes induced by pre and post natal 

administration of ethanol
(10

). In another study, 

pretreatment of vitamin E ameliorated the 

histopathological alteration of testes following 

cadmium chloride administration 
(11)

. These results 

support the concept that vitamin E has a protective role 

on reproductive system, so we designed to observe the 

effects of vitamin E on lithium induced morphological 

alteration in testes of albino rats. 
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MATERIALS AND METHODS 

Thirty six male rats of 150-200 gm weight were 

selected randomly for this study. They were kept in 

plastic cages (4 rats per cage) in the animal house of 

Baqai Medical University and maintained under 

standard temperature,  28 +2 ᵒC, illumination, 12 hours 

dark and 12 hours light cycle and humidity, 55+ 5%. 

All animals were kept in close observation for seven 

days. They were fed at laboratory chow and water ad 

libitium. Animals were divided into three groups with 

eight animals in each group. Groups were as follows: 

Group 1 served as control, group 2 served as lithium 

treated, group 3 was lithium plus vitamin E treated. 

Control group received daily 1cc intraperitoneal 

injection (i.p) of normal saline for 21 days. Group 2 

animals received lithium (50mg/kg/day i.p)daily for 21 

days
(12)

. Group 3 animals received both lithium 

(50mg/kg/day i.p) 
(12)

 and vitamin E (50mg/kg/day i.p) 

for 21 days (
13)

. After 21 days, weight of each animal 

were recorded and sacrificed by overdosing of ether 

anesthesia. Testes were removed from surrounding 

tissue and weighted by Sartorius electro balance and put 

into separate bottle containing 10% normal buffered 

formalin. Afterwards 24 hours, it was rinsed with water, 

dehydrated in ascending grades of alcohol, cleared in 

xylene-I and II and embedded in paraffin at 58 ᵒ C. 

Finally, five micron thick sections were cut by rotary 

microtome and stained with haemotoxylin and eosin 

and studied under light microscope. Data were 

expressed as mean+SEM. One way ANOVA followed 

by Post Hoc tukey test by using SPSS -18. Values of 

p<0.05 was considered as significant and p < 0.01 was 

considered highly significant. 

RESULTS 

Body Weight Changes: Mean final body weight was 

significantly increased in all groups when compared 

with their mean initial body weight. However, the 

weight gain inlithium group was higher than the weight 

gain by other group animals (Table-1). 

Table No. 1: Body, Testicular And Relative Testicular  

Parameter Control 
Lith-

treated 

Lith+Vit 

E treated 

Initial body weight (gm) 
179.63+

5.78 

184.37+

4.13 

184.88+

5.11 

Final body weight (gm) 
194.87+

5.89a 

213.00+

2.62a 

206.25+

2.19a 

Weight gain (gm) 
15.25+ 

1.53 

28.87+ 

3.7 

21.37+ 

6.09 

Testicular weight (gm) 
1.23+ 

0.07 

0.97+ 

0.60b 

1.17+ 

0.52c,d 

Relative testicular 

weight 

0.62+ 

0.02 

0.45+ 

0.03b 

0.56+ 

0.02c,d 

 

Results are given as means +SEM. Lith=Lithium, Vit 

E= Vitamin E. 
a
 P <0.05 when compared with initial 

weight, 
b
 P <0.05 when compared with control group, 

c
 

P <0.05 when compared with lithium treated group, 
d
 P 

>0.05 when compared with control group. 

General Histological Observation: In lithium plus 

vitamin E treated group, the tubular lumen was more 

than that in lithium group. More primary and secondary 

spermatocytes were recognized in seminiferous tubules 

in lithium plus vitamin E treated and control groups 

than the lithium treated group. In most of the tubules 

spermatozoa were 2 layers in lithium plus vitamin E 

treated and control groups in contrast to lithium treated 

group in which it was one layer thick. Similarly, 

spermatid’s layer restored to 4-5 layers in lithium plus 

vitamin E treated and control groups while it was 2-3 

layers in lithium treated group (Figure-1& 2). 

Count of the Seminiferous Tubules: The mean 

tubular count of lithium plus vitamin E treated group 

were restored near to normal and highly significantly 

lower (P< 0.01) as compared to that of lithium group 

but statistically insignificant (P>0.05) when compared 

to that of control rats (Table-2, Figure -1& 2). 

Diameter of Seminiferous Tubules: The mean tubular 

diameter of lithium plus vitamin E treated group were 

restored near to normal and statistically highly 

significant (P<0.01) as compared to that of lithium 

alone group but statistically insignificant (P>0.05) as 

compared to that of control rats (Table-2, Figure -2). 

Results are given as mean+SEMLith=Lithium, Vit E= 

Vitamin E.  
a
p<0.05 when compared with initial weight, 

b
 p<0.05 when compared with control group, 

c
 p <0.05 

when compared with lithium treated group, 
d
p>0.05 

when compared with control group 

Count and Diameter of Interstitial Cell Nuclei: The 

mean number and diameter of interstitial cell nuclei in 

lithium plus vitamin E treated group were restored near 

to normal and statistically highly significant (p < 0.01) 

as comparedto those of lithium group but statistically 

insignificant (p >0.05) as compare to those of control 

(Table-2, Figure 3). 

Table No.2: Morphometric analysis of seminiferous 

tubules and  Interstitial cell nuclei 

Parameter Control Lith-treated Lith +Vit E 

treated 

Seminiferous Tubules 

Count  17.51+0.50 21.92+0.47 18.46+0.48 

Diameter 

(m) 

269.93+4.72
 a
 218.96+2.69

 a
 265.36+3.80

 a
 

Thickness 

of the 

Germinal 

Epithelium 

(m) 

96.56+1.44 72.08+2.36 93.80+2.03 

Interstitial Cell Nuclei 

Count  14.50+0.87 8.13+0.48
b
 13.75+0.75

c,d
 

Diameter 

m) 
4.00+0.02 3.69+0.03

 b
 3.98+0.01

c,d
 

 

Elec
tro

nic
 Cop

y



Med. Forum, Vol. 26, No. 9  September, 2015 23 

 

Figure No.1:  Five micron thick section of testis of Lithium (A), Lithium and Vitamin E treated (B) groups. Figure A 

shows more no of tubules per field, reduced germinal epithelium thickness and very little spermatozoa in lumen.  Figure 

B shows recovery and less no of tubules per field, normal germinal epithelium thickness and more spermatozoa in 

lumen(10 X). 

 

Figure No.2:  Five micron thick section of testis of Lithium (A), Lithium and Vitamin E treated (B) groups. Figure A 

shows reduced germinal thickness, less numberof spermatogonic cells (Primary and secondary spermatocytes, 

spermatids). Lumen shows very little spermatozoa in it.  Figure B shows recovery and more no of spermatogonic cells 

(primary and secondary spermatocytes, spermatids), normal germinal thickness and more spermatozo are seen (40 X). 

 

Figure No.3:  Five micron thick section of testis of Lithium (A), Lithium and Vitamin E treated (B) groups. Figure A 

shows widened interstitial space with reduced number and diameter of interstitial cells of leydig nuclei. Figure B shows 

recovery and more number and diameter of interstitial cells of leydig nuclei (100 X). 
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DISCUSSION 

In this study, we demonstrated the lithium induced 

histological alteration in testes of albino rats and their 

amelioration by vitamin E. 

All animals significantly increased their body weights 

when compared with their initial body weights. 

However, the weight gain by lithium alone treated 

animals was higher than the weight gain by other group 

animals. Our result closely corresponds with previous 

findings that lithium behaves as a nonspecific stressor 

to increase the body weight 
(14)

.  

Our study showed significant reduction in testicular 

weight in lithium treated group
(6)

.Testicular weight is 

correlated with spermatogenic activities; therefore 

reduction of testicular weight could be the results of 

decreased number of spermatocytes, spermatids, 

spermatozoa and sertoli cells 
(15)

. Co- treatment of 

vitamin E prevented the lithium induced reduction of 

testicular weight. Our result is correlated with the 

previous findings that vitamin E can restore the 

decreased body and testicular weights caused by 

various toxic agents 
(16)

.  

The count of seminiferous tubules was highly 

significantly increased in lithium treated animals.Our 

result supports the earlier findings that Derangement of 

germ layer, loss of spermatids and spermatozoa cause 

shrinkage of tubules lead into more tubular count per 

field
(6, 15)

. Those animals who received lithium 

carbonate with vitamin E showed relatively decreased 

tubular countper field when compared with lithium 

alone group. These protective  results could be due that 

vitamin E enhances germ cells production and  

maintains the normal architecture of seminiferous 

tubules
(17)

. 

Our results showed the significant reduction in tubular 

diameterin lithium treated animals.Tubular diameter is 

correlated with the germinal epithelium and destruction 

of germinal epithelium lead into decreased diameter of 

tubules
(18, 19)

. These results have close correlation with 

findings of previous studies 
(2, 6)

. Those animals who 

received lithium plus vitamin E depicted the increased 

tubular diameter when compared with lithium alone 

group that indicated the protective effects of vitamin E. 

Our results are also in line with the previous results 

when vitamin E significantly increased the diameter of 

atrophic tubules caused by chromium 
(20)

.  

Germinal epithelial thickness was also highly 

significantly decreased in lithium treated animals. Two 

layered spermatocytes decreased into one layered and 

four to five layered spermatids decreased into two to 

three layered and merely few spermatozoa were 

recognized in lumen of tubules. Our results supports the 

previous findings that lithium treatment disarranged the 

germ cells, reduction in spermatogenesis, decreased 

primary and secondary spermatocytes, spermatid and 

spermatozoa
(21)

. Those animals who received lithium 

plus vitamin E showed increased thickness of germinal 

epithelium. These compensatory results are in 

accordance with previous findings when vitamin E was 

used with para-nonyphenol
(22)

. 

The number and diameter of nuclei of leydigcell were 

highly significantly reduced in lithium treated rats. 

These findings are in accordance with previous 

resultsthat lithium caused degeneration of leydig 

cells
(6)

. Co treatment with vitamin E showed increased 

number and diameter of interstitial cell nuclei when 

compared with lithium alone treated animals. These 

results are in line with previous reportthat 

supplementary effects of vitamin E increased the 

interstitial cells’ count in cyclosporine A induced 

testicular toxicity
(23)

. 

CONCLUSION 

Our study showed that lithium caused detrimental effect 

on testicular morphology through oxidative stress and 

vitamin E provided protection through its antioxidative 

property.  Further studies are needed to clarify the 

precise nature of lithium toxicity and protection by 

vitamin E. 
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