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Summary 

Reactive oxygen species (ROS), among other factors 
have been imp l i ca t ed in the ae t io logy of male 
in fe r t i l i t y . T h u s , t h e r o l e s of a n t i o x i d a n t s at 
improving sperm production and quality arc being 
investigated. T h e present study was designed to 
assess the effect of the ethanol extract of fresh leaves 
of Psidium guajava Linn, on the sperm parameters 
of heal thy male Wis ta r rats. A total of 18 rats, 
weighing between 108-124 g, were divided into 3 
groups of 6 animals each. Animals in groups 1 and 2 
were adminis tered 250 mg/kg/d and 500 mg/kg/d of 
g u a v a lea f e x t r a c t ( G L E ) o ra l ly fo r 53°days 
respectively. Group 3 animals received normal saline. 
Sperm count increased f rom 56.2±0.3 (X106) in the 
control to 57.1 ±0.2 (X10°) in group I animals, and 
from 56 .2±0 .3 (X10 6 ) in the control to 72.3±0.4 
(X106) in group 2 animals. Similarly. dese-dependent 
increases in the percentages of motile spermatozoa 
were observed in GLE-treated animals compared to 
the control group. These findings suggest that the 
extracts of the leaves of Psidium guajava Linn. 
possess beneficial effects on sperm production and 
quality, and may thus improve the sperm parameters 
of in fe r t i l e m a l e s with o l i g o s p e r m i a and non-
obstructive azoospermia. 
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R e s u m e 
Cette etude etait faite pour evaluer les effets des 
extraits des feuilles f ra iche des Psiduim guajava 
Linn sur les parametres des spermes aux rats males 
sain ;18rats ent re 108-124g etaient d iv ise en 3 
groupes de 6 rats chacun. Les animaux du groupe 
de 1 et 2 recevaient oralement de 250 mg /kg /day 
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d extraits des feuilles de guave pour 53 jours. Les 
animaux du groupe 3 recevaient f e a u salee normale 
uniquement. Le taux des spermes augmentait de56.2 
± 0.3 (xlO6) au groupe controle a 57.1 ± 0.2(xl06) 
mg/kg/day au groupe 1 et 72.3 ± 0 .4(x l0 6 ) aux 
animaux du groupe 3. Semblablement, Paugmentation 
des extraits etait dose dependent dans le pourcentage 
des spermes mobile et etaient eleves aux groupes 
recevant les extraits des feuilles de guave compares 
aux contrdles. Ces resultats suggerent que les extraits 
des feuilles de Psiduim J. Linn possedent des effets 
benefiques sur la production et la qualite des spermes, 
et peut ameliorer les parametres d'infertility des 
homines ayant Toligospermie et Tazoospermie non 
obstructive. 

Introduction 
Reactive oxygen species (ROS) have been implicated 
in infertile men with oligospermia, azoospermia and/ 
or s t ruc tu ra l and g e n e t i c a b e r r a t i o n s of the 
spermatozoa [1, 2J. ROS include superoxide, nitric 
oxide, hydroxy! radical, hydrogen peroxide, and 
peroxynitrite. In males, the levels of ROS increase 
to toxic quantities in the presence of high quantities 
of i m m a t u r e and a b n o r m a l s p e r m a t o z o a , 
contamination with leucocytes, sperm processing such 
as excessive centrifugation, and low antioxidant levels 
in the seminal plasma [3]. 

When present in high quantities, ROS impair 
sperm motility, sperm survival and function by 
interacting with membrane lipids, proteins, and 
nuclear and mitochondrial DNA [4, 5). Mammalian 
spermatozoa are especially susceptible to oxidative 
insul t b e c a u s e the i r m e m b r a n e s are rich in 
polyunsaturated fatty acids that enhance the fluidity 
of these membranes |6). Besides, the cytoplasm of 
spermatozoa contains low concentrations of reactive 
scavenging enzymes [7); thus, spermatozoa depend 
on the protection afforded by antioxidants in the 
seminal plasma [8). 

There are evidences that antioxidants could 
protect spermatozoa against oxidants, and thus 
possibly enhance male fertility, among other potential 
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benefi ts [9, 10, 11 ]. Thus, the objective of this study 
was to test the effect of the ethanol extract of fresh 
leaves of Psidium Guajava Linn, (guava) on the 
sperm parameters of healthy Wistar rats. 

Psidium Guajava Linn, is a c o m m o n 
t r o p i c a l p l a n t wi th a s p e c t r u m of b i o a c t i v e 
phy tochemica l s , which include certain phenolic 
c o m p o u n d s ( tannins , querce t in , av icular in , and 
guaijaverin), carotenoids and ascorbic acid [12, 13, 
14]. These phytochemicals possess demonstratable 
radical-scavenging activity [15], and may therefore 
be beneficial to males with oligospermia and non-
obstructive azoospermia induced by oxidative stress. 

Methods 
Preparation of Ethanol extract of the leaves of 
Psidium Guajava Linn 
F r e s h l e a v e s of Psidium guajava Linn, were 
col lected and authenticated at the Department of 
C r o p P r o d u c t i o n , F a c u l t y of A g r i c u l t u r e , 
U n i v e r s i t y of l lor in . 2 0 0 g of the leaves was 
p o u n d e d in porce la in mor ta l , and placed in a 
beaker ; 4 0 0 ml of 50 % ethyl alcohol was then 
a d d e d , and lef t for 30 hours . T h e r e a f t e r , the 
mix tu re was sieved and fi l tered with Whi tman 
filter paper. The resulting extract was concentrated 
to 10 % of its initial volume using the water bath 
at 4 0 °C, in a closed environment . 

Animals and treatment 
Eighteen adult (12-16 weeks old) male Wistar rats, 
weighing between 108-124 g vvtre procured from 
the Department of Biochemistry, University of llorin. 
All an imals were housed in the Laboratory for 
Reproduct ive Biology, Department of Anatomy, 
University of llorin. They were exposed to 12 hours 
light: 12 hours dark photoperiod. Standard rat chows 
(Shepherd Touch Mill, llorin) and water were given 
ad libitum. The animals were sorted randomly into 
three groups of six animals each. These groups were 
treated orally with guava leaf extract (GLE) as 
follows: 
Group 1: 250 mg/kg/d of GLE 
Group 2: 500 mg/kg/d of GLE 
Group 3: (Control): Normal saline 
At the end of the 53-day treatment period, all rats 
were anaesthetized with 60 mg/kg pentobarbital 
sodium intraperitoneal^. The caudal epididymis of 
each animal was dissected, excised, minced and 
placed in 1 ml of Ham's F 10 solution. 

Sperm count and motility 
0.5 ml of spe rm/Ham' s F10 solution was drawn into 
a white cell p ipet te and placed in the Neubauer 
count ing c h a m b e r of a h a e m o c y t o m e t e r for the 
evaluat ion of s p e r m count . S p e r m moti l i ty was 
assessed with the light microscope. 

Statistical analysis 
Data collected for sperm count and motility were 
analysed us ing the s tuden t s t - test . P < 0 . 0 5 was 

considered significant. 

Results 
As indicated in table 1, ethanol extract of Psidium 
guajava Linn produced dose-dependent increases 
in sperm count in animal groups 1 and 2. In group 2 
animals, the increase in sperm count was statistically 
significant (P<0.05). Similarly, G L E increased the 
motility of the spermatozoa as suggested by the 
increases in the percentage of motile spermatozoa 
in groups 1 and 2. T h e pe rcen tages of moti le 
spermatozoa increased (^>0 .05) f rom 65.3 % in the 
control group to 66.2 % in group 1 animals, and from 
65.3 % in the control group to 81.1% in group 2 
animals (P<0.05) 

Table 1: Effect of Psidium guajava Linn on sperm 
count and sperm motility of Wistar rats 

Group of Animals Sperm count Sperm 
(xl06/ml) motility (%) 

1 (250 mg/kg/d GLE) 57.1±0.2 66.0±3.4 
2 (500 mg/kg/d GLE) *72.3±0.4 *81.1 ±2.4 
3 (Normal saline) 56.2±0.3 65.3±2.I 

Data expressed as Mean±SEM 
Significantly different from control. !><0.05 

Discuss ion 
Defective sperm function could arise from oxidative 
stiess created by excessive generation of reactive 
oxygen species (ROS) by spermatozoa , and/or 
disiuption of the antioxidant defence system in the 
male reproductive tract 116, 17). The presence of 
laige quantities of polyunsaturated fatty acids in the 
plasma membranes of spermatozoa [181. and the low 
concen t r a t i ons of s c a v e n g i n g e n z y m e s in the 
cytoplasm of these cells [ 16, 191 could account for 
their susceptibility to oxidative stress. ROS do not 
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only have adverse effects on the fluidity of the plasma 
membrane of spermatozoa, but also on the integrity 
of the nuclear DNA of these cells 120]. Thus , 
maintenance of an optimal level ol ROS is required for 
the regulation of sperm production and function [21|. 

Experimental f indings suggest that low 
concentrations of these radicals are beneficial to 
spermatogenesis [22], and sperm motility 123. 24, 
25). Converse ly , high c o n c e n t r a t i o n s of ROS 
inhibit the motility of mouse 1261. and human [271 
spermatozoa, as well as impair sperm viability 
[28]. T h e s e e f f e c t s a r i s e p r o b a b l y f r o m the 
cytotoxic effect of reactive species, mediated by 
oxidative stress and lipid peroxidat ion of sperm 
p lasma m e m b r a n e s | 1 7 | . T h u s , a ba t t e ry of 
different antioxidants is needed to protect sperm 
against oxidative damage [29]. 

The present study therefore investigated 
the effects of ethanol extract of Psidium guajava 
Linn, on the sperm parameters of Wistar rats. As 
indicated in table 1. sperm count and motility 
increased in a dose-dependent manner following 
the exposure of the exper imenta l rats to guava 
leave extract for 53 days. These f indings could be 
o w i n g to the a b i l i t y of t h e p h y t o c h e m i c a l 
antioxidants in the adminis tered extract to adjust 
the concentrations of ROS in the testes and genital 
tracts of the animals to levels that are optimal for 
sperm production and maturation. Previous studies 
showed that the leaves of Psidium guajava possess 
strong free radical-scavenging activity [30, 3 i, 32] 

In r e l a t ed s t u d i e s , the e f f e c t s of the 
vitamin antioxidant , a tocopherol , was assessed 
on free radical-induced age-related changes in the 
epididymides of brown Norway rats. Vitamin E 
s u p p l e m e n t a t i o n w a s r e p o r t e d to d e c r e a s e 
oxidative s t ress-related c h a n g e s in ep id idymal 
structure. Besides, daily oral adminis t ra t ion of 
trans-resveratrol. a natural ant ioxidant in grapes, 
to healthy rats was reported to produce significant 
increases in sperm count [9]. These , and other 
related f indings [10. 331 are sugges t ive of the 
beneficial effects of natural ant ioxidants against 
oxidative stress and the disease condit ions induced 
by ROS. 

Conclusion 
Our findings in the present study in rats suggest that 
leaf extracts of Psidium guajava Linn, could be 
beneficial to males with ol igospermia and non-
obstructive azoospermia that are consequent upon 

oxidative insult. Thus, the roles of the phytochemical 
antioxidants in this herb at enhancing the fertility 
status of male individuals could be further explored. 
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