
AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOBER 2015 SUPPL-2 
 

372 |  P a g e

EFFECT OF CAMELLIA SINENSIS EXTRACT ON SPERMATIC 

VITALITY AND STATIC SPERMS PERCENTAGE IN MALE ALBINO 

WISTAR RATS 
Ahmed S. Ahmed 

Anatomy and embryology department, College of medicine, Tanta University. 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ABSTRACT 

There are conflicting data regarding influence of Camellia sinensis, plant used in a 

tea production, on male reproductive system. To address this issue, we investigated the 

effect of green and white tea consumption on testicular tissue and parenchymal organs in 

rats during 60 days. We report no negative effects of tea intake on liver and kidney. 

Groups consuming tea showed a significant increase of sperm concentration and % of 

sperm vitality. Total static sperms as compared to a control group was decreased. 

Changes in other sperm vitality and motility parameters were non-significant. On the 

histological level rats consuming green and white tea showed decrease of both 

seminiferous tubules’ diameter and lining epithelial cells’ heights and an increase of 

lining epithelial cells’ heights as compared to the control group. Current study results are 

in accordance with the most recent studies and confirm that white and green tea 

consumption ad libitum is safe and can have a beneficial effect on sperm parameters. The 

molecular mechanisms of tea extract on semen and its potential therapeutic effect in 

treatment of human infertility requires further investigation.  
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INTRODUCTION 

Leaves and buds of Camellia 

sinensis (CS) are used in the production 

of different types of worldwide used tea. 

White and green teas are prepared by 

steaming of juvenile and mature leaves 

respectively which helps in minimal 

oxidation of leaves’ polyphenols [such as 

epigallocatechin-3-gallate (EGG)] (1). 

White tea has a higher level of ECG in 

comparison to green tea. EGG have a 

strong anti-oxidant potential. Some recent 

studies reported the absence of adverse 

effects associated with administration of 

small amounts of EGG (2). Other studies 

described EGG associated hepatic and 

renal toxicity (on high doses 

administration) due to up-regulation of 

oxidative pathway (3). In rats’ testis, 

development of germ cells takes fifty-two 

days (4).  

The effect of EGG on the testicular 

physiological functions and histological 

characteristics in addition to spermatic 

quality were variable. Some reports 

mentioned the enhancing effect of EGG 

administration on human sperms while 

others reported some deleterious effect 

(5). Based on the previously published 

reports, this study is designed to resolve 

this conflict and to compare the effect of 

white and green tea administration on the 

male testicular tissue in addition to the 

effect on parenchymatous organs (liver 

and kidney) functions.  

  

MATERIALS AND METHODS 

Chemicals and tea extract preparation: 

All chemicals and reagents, unless 

otherwise mentioned, were acquired from 

Sigma-Aldrich Chemical Co. (USA). 

Camellia sinensis’ (CROCUS
™

, UK) 

juvenile and mature leaves were steamed 
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for five minutes to prepare white and 

green tea (5%) respectively, filtered by 

filter paper, finally stored at -20 °C. 

Animals and experimental design: 

Sixty male albino Wistar rats were 

used, Average weight 200 gm and 

average age 8 weeks. Animals were 

individually-housed with ad libitum 

access to chow. 12 light / 12 dark cycles 

were kept. By the help of air conditions, 

the temperature was kept 25 
o
C. Animals 

were randomly assigned to 3 groups (n = 

20). Control group (C-group) received tap 

water for 8 weeks ad libitum. Green tea 

group (GT-group) received green tea for 

8 weeks ad libitum. White tea group 

(WT-group) received white tea for 8 

weeks ad libitum. On a daily basis, body 

weight in addition to chow and drinking 

fluid intake were recorded. At the end of 

60
th
 day, rats were euthanized by 

intraperitoneal injection of sodium 

pentobarbital (single dose, 60 mg / kg 

b.w.). Blood samples were collected and 

centrifuged (10,000 rpm, 20 minutes, 5 

°C) to separate plasma (stored at - 80 °C) 

for biochemical analysis. Testis, 

epididymis, liver and kidney were 

dissected and weighed then cut into two 

halves, the right halves were fixed in 

fixative 4% formalin (SR Group Ltd., 

India) for histopathological examinations 

while the left halves were homogenized 

in phosphate buffer for biochemical 

analysis. 

 Histopathological examination: 

As per protocol describes by 

Martina et al. (6). Hematoxylin and eosin 

(H&E) staining was performed. Fresh 

tissue was cut into 1cm
3
 cubes 

immediately after extraction from the rats 

then placed in 4% formalin (left for 48 

hours). Tissue was dehydrated, immersed 

in xylene then immersed in paraffine 

blocks. After paraffine solidification, the 

blocks were cut into 5 μm thick sections 

by using HM310 microtome (LabX, 

USA). Tissue sections were rehydrated, 

stained with hematoxylin for 10 minutes 

and eosin for 10 seconds. Seminiferous 

tubules’ diameter and epithelial cells 

heights in addition to epididymal 

epithelial cells’ heights were measured as 

per protocol described by Opuwari and 

Monsees (7). 

 Serum and tissue homogenates 

biochemical analysis:  

Serum testosterone (Tt), alanine 

transaminase (ALT), creatinine (Cr), 

aspartate transaminase (AST) and ferric 

reducing antioxidant power (FRAP) in 

addition to tissue content of 

malondialdehyde (MDA), catalase 

(CAT), superoxide dismutase (SOD), and 

glutathione (GSH) were assessed using 

commercial kits (Santa Cruz, USA) 

following manufacturer protocols. 

Semen analysis:  

Epididymis sample were cut into 

four sections, content was mounted into 

petri dishes and mixed with four 

milliliters of physiological saline to allow 

sperm dispersion. Suspension was 

collected with Eppendorf tube 

(Eppendorf, Dubai) and cytometer was 

used for sperm counting. Sperm vitality 

was assessed using SP/SFT/V-003 kit 

(Sperm Processor, India) as per 

manufacturer’s protocol. Sperm motility 

was assessed using CASA II Software 

(Hamilton Thorne
TM

, Spain).  

Statistical analysis: 

Data analysis was done using 

SPSS, 20 V. (SPSS Inc., USA). For 

groups comparison, post hoc Tukey-

Kramer test was used. One-way analysis 

of variance (ANOVA) was used for 

validating the statistical significance of 

differences between groups. Data were 

expressed in mean ± standard deviation. 

The probability value (p) (< 0.05) was 

considered significant. 
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RESULTS 

Effect of white and green tea intake on 

organs and body weights:  

Although there was a progressive 

increase of total body weight in all groups 

throughout the study period, GT and WT 

groups showed a non-significant increase 

of total body weight gain as compared to 

C-group. GT and WT groups showed a 

non-significant increase of liver, testis, 

epididymis weights as compared to C-

group. Interestingly, WT group showed a 

significant increase of kidney weight as 

compared to C-group (Figure 1). 

 
Fig. 1: Effect of white and green 

tea intake on organs and body weights. 

There is a progressive increase of total 

body weight in all groups throughout the 

study period, GT and WT groups show a 

non-significant (p > 0.05) increase of total 

body weight gain compared to C-group. 

GT and WT groups show a non-

significant (p > 0.05) increase of liver, 

testis, epididymis weights as compared to 

C-group. Interestingly, WT group shows 

a significant (p < 0.05) increase of kidney 

weight as compared to C-group. The 

statistical significance of differences 

between groups is validated using one-

way analysis of variance (ANOVA). 

Newman-Keuls post-hoc test is used for 

groups comparison. Probability value is 

considered significant if < 0.05. * 

Significant (p < 0.05) difference in 

comparison to C-group. Data are 

presented as mean ± SD, (n=20). 

Effect of white and green tea intake 

on organs’ histopathological architecture: 

On examination of tissue sections stained 

with H&E; C, GT and WT groups, 

showed normal hepatic histological tissue 

architecture. Hepatic lobules consisted of 

hepatic cords (separated by hepatic 

sinusoids which were lined with single 

layer of endothelial cells) radiating from a 

central vein towards the peripherally 

situated hepatic triad. By examination of 

tissue sections stained with H&E; C, GT 

and WT groups, showed normal renal 

tissue histological architecture. Glomeruli 

and tubules appeared healthy with normal 

lining epithelium. Testicular sections 

stained with H&E showed normal 

spermatogenic cells and tubules in all 

groups. Interestingly, GT and WT groups 

showed a significant decrease of both 

seminiferous tubules’ diameter and lining 

epithelial cells’ heights as compared to C-

group. By examination of tissue sections 

stained with H&E; C, GT and WT 

groups, showed normal epididymal 

histological architecture with a significant 

increase of lining epithelial cells’ heights 

in GT and WT groups as compared to C-

group (Figure 2,3). 
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Fig. 2: Photomicrograph of rat 

testis (A-C), epididymis (D-F), liver (G-I) 

and kidney (J-L) stained with 

hematoxylin and eosin (X 1000). C, GT 

and WT groups, show normal organs 

histological architecture with no obvious 

changes. Hepatic lobules show hepatic 

cords (separated by hepatic sinusoids 

which are lined with single layer of 

endothelial cells) radiating from a central 

vein towards the peripherally situated 

hepatic triad. Glomeruli and tubules 

appear healthy with normal lining 

epithelium. Testicular sections show 

normal spermatogenic cells and semi-

nephrons tubules. Epididymis histological 

architecture appears healthy. 
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Fig. 3: Effect of white and green 

tea intake on seminiferous tubules and 

epididymal parameters. GT and WT 

groups shows a significant (p < 0.05) 

decrease of both seminiferous tubules’ 

diameter and lining epithelial cells’ 

heights, in addition to a significant (p < 

0.05) increase of lining epithelial cells’ 

heights as compared to C-group. The 

statistical significance of differences 

between groups is validated using one-

way analysis of variance (ANOVA). 

Newman-Keuls post-hoc test is used for 

groups comparison. Probability value is 

considered significant if < 0.05. * 

Significant (p < 0.05) difference in 

comparison to C-group. Data are 

presented as mean ± SD, (n=20). 

Effect of white and green tea intake on 

serum and tissue homogenates 

biochemical analysis:  

GT and WT groups showed a non-

significant difference of serum Tt, FRAP 

and Cr levels in addition to a significant 

decrease of serum AST and ALT levels as 

compared to C-group (Figure 4). GT and 

WT groups showed a non-significant 

difference of tissue (liver, kidney and 

testis) levels of MDA, SOD, CAT and 

GSH as compared to C-group (Figure 5).
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Fig. 4: Effect of white and green 

tea intake on serum biochemical analysis. 

GT and WT groups show a non-

significant difference of serum Tt (A), 

FRAP (B) and Cr (C) levels in addition to 

a significant (p < 0.05) decrease of serum 

AST and ALT (D) levels as compared to 

C-group. The statistical significance of 

differences between groups is validated 

using one-way analysis of variance 

(ANOVA). Newman-Keuls post-hoc test 

is used for groups comparison. 

Probability value is considered significant 

if < 0.05. * Significant (p < 0.05) 

difference in comparison to C-group. 

Data are presented as mean ± SD, (n=20). 
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Fig. 5: Effect of white and green 

tea intake on tissues biochemical analysis. 

GT and WT groups show a non-

significant difference of tissue (liver, 

kidney and testis) levels of MDA (A), 

SOD (B), CAT (C) and GSH (D) as 

compared to C-group. The statistical 

significance of differences between 

groups is validated using one-way 

analysis of variance (ANOVA). Newman-

Keuls post-hoc test is used for groups 

comparison. Probability value is 

considered significant if < 0.05. Data are 

presented as mean ± SD, (n=20). 

Effect of white and green tea intake on 

sperm’ vitality and motility 

parameters: 

GT and WT groups showed a 

significant increase of sperm 

concentration and % of sperm vitality 

(increased up to 53% and 60% in GT and 

WT respectively) in addition to 

significant decrease of % of total static 

sperms as compared to C-group. While, a 

non-significant change in % of 

(progressive motility, acrosome reacted 

spermatozoa and total motility) or in 

sperm velocity parameters were noticed if 

GT and WT groups were compared to C-

group (Figure 6,7)  
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Fig. 6: Effect of white and green 

tea intake on sperm’ vitality and motility 

parameters. GT and WT groups show a 

significant (p < 0.05) increase of sperm 

concentration and % of sperm vitality in 

addition to significant (p < 0.05) decrease 

of % of total static sperms as compared to 

C-group. Non-significant change in % of 

(progressive motility, acrosome reacted 

spermatozoa and total motility) were 

noticed if GT and WT groups were 

compared to C-group. The statistical 

significance of differences between 

groups is validated using one-way 

analysis of variance (ANOVA). Newman-

Keuls post-hoc test is used for groups 

comparison. Probability value is 

considered significant if < 0.05. * 

Significant (p < 0.05) difference in 

comparison to C-group. Data are 

presented as mean ± SD, (n=20). 

 
Fig. 7: Effect of white and green 

tea intake sperm velocity parameters. A 

non-significant change in sperm velocity 

parameters is noticed if GT and WT 

groups are compared to C-group. The 

statistical significance of differences 

between groups is validated using one-

way analysis of variance (ANOVA). 

Newman-Keuls post-hoc test is used for 

groups comparison. Probability value is 

considered significant if < 0.05. Data are 

presented as mean ± SD, (n=20). 
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DISCUSSION 

There is still conflicting evidence 

regarding effect of Camellia sinensis 

extract on male reproductive system (8). 

The current study was designed to 

investigate the effect of such extract on 

the reproductive system of males as well 

as parenchymatous organs. Current study 

showed a progressive increase of total 

body weight in all groups throughout the 

study period, GT and WT groups showed 

a non-significant change of total body 

weight gain % as compared to C-group 

which comes in line with Yassa et al. (9) 

who reported the non-significant change 

of body weight gain % after 

administration of green tea to rats for 

three months. On contrary, Kao et al. (10) 

reported the potential of EGG (main 

camellia sinensis extract polyphenol) to 

reduced total body weight. These finding 

were confirmed by Wolfram et al. (11) 

who attributed this potential to the ability 

of EGG to reduce adipocytes proliferation 

or due to down-regulation of ghrelin 

secretion. This resulted in up-regulation 

of adiponectin, as mentioned by Bruno et 

al. (12).  

Results from the current study 

showed a significant increase of kidney 

weight in GT and WT groups (may result 

from tea’ catechins content) in addition to 

a non-significant increase of serum Cr 

indicating a healthy kidney. These 

findings are in line with Takami et al. 

(13) in his study using F344 rats. Same 

groups showed a non-significant change 

in weight of liver and kidney associated 

with a reduction of ALT and AST serum 

levels suggesting safety of white and 

green tea if consumed ad libitum. 

Moreover, it may emphasize the 

hepatoprotective effect of green tea as 

reported by Mahmoud et al. (14). On 

contrary, Javaid and Bonkovsky (15) 

reported the toxic effect of concentrated 

green tea on human liver cells.     

In present study results, GT and 

WT groups showed a non-significant 

elevation of serum Tt (with more elevated 

levels in GT-group rather than WT-

group) which comes in line with Satoh et 

al. (16). The consumption of either white 

or green tea did not alter the testicular 

weight or its histological architecture 

(with exception of the significant 

reduction of both seminiferous tubules’ 

diameter and lining epithelial cells’ 

heights, which appeared to be more 

significant in WT-group, contrary to 

Chandra et al. (8) who reported the non-

significant change of seminiferous tubules 

diameter after green tea consumption).  

Current results showed a 

significant increase of sperm 

concentration and vitality GT and WT 

groups with more favorable results after 

white tea ingestion which needs more 

investigations to understand the exact 

mechanism of white tea of reproductive 

system functions in relation to male 

fertility. Ekaluo et al. (17) reported that 

administration of caffeine negatively 

testicular histological and physiological 

characteristics. Dorostghoal et al. (18) 

also reported the negative effect of 

caffeine administration to pregnant rats 

on the internal reproductive organs of 

male offspring. Sharangi et al. (19) 

reported that white tea possesses a higher 

antioxidants concentration as compared to 

green tea which is reflected as a greater 

potential of white tea to up-regulate 

lactate providing more support for the 

developing sperms (20) resulting in more 

sperm vitality as described in current 

study results.  

Furthermore, Patel (21) attributed 

white tea potential in enhancement of 

sperm motility and vitality (which were 

obvious in current study results) to its 

ability up-regulating phospho-fructo-

kinase-1 (PFK1). While Koutelidakis et 

al. (22) attributed the sperm’ motility 
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enhancing effect of white tea to its anti-

oxidant potential. In line with current 

study results, Mukhtar et al. (23) reported 

that the antioxidant potential of green tea 

is attributed to its high content of 

polyphenols in addition to flavonols.  

Current study results showed that, 

GT and WT groups had a non-significant 

difference of tissue (liver, kidney and 

testis) levels of MDA, SOD, GSH and 

CAT as compared to C-group indicating 

the antioxidant potential of white and 

green tea. These findings are in line with 

Chandra et al. (8) in his study using a 

cadmium induced testicular toxicity and 

he reported the potential of green tea to 

down-regulate caspase-3 and with 

Awoniyi et al. (24) who reported the anti-

oxidant potential of green tea up-

regulating SOD and GSH which could 

result in protecting testicular tissue 

against oxidant conditions. The present 

study was limited to examination of male 

albino Wistar rats, further studies are 

needed with different sex and species. In 

addition, the molecular mechanisms of 

white and green tea extract on sperms and 

its potential therapeutic effect in 

treatment of human infertility requires 

further investigation.  

In conclusion, the present study 

shows the safety of ad libitum 

consumption of green and white tea with 

improving spermatic vitality in addition 

to decreasing of static sperms percentage. 

On the other hand, the significant 

reduction of both seminiferous tubules’ 

diameter and lining epithelial cells’ 

heights in rats indicates the need for 

further studies to demonstrate the 

molecular effect of white and green tea on 

male reproductive internal organs.   
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