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ABSTRACT

This study aimed to investigate the impact of Taurine (TAU) on sperm/spermatid reserves and testosterone
profile of Wistar rats exposed to Cypermethrin (CYP) toxicity. Male rats weighing between 150 - 200 g age
10-11 weeks old were used. The experiment was divided into 7 groups, which included; Group A distilled
water, Group B soya oil at 2 ml/kg, Group C TAU 50mg/kg, Group D TAU 100mg/kg, Group E CYP at 20
mg/kg Group F TAU at 50 mg/kg with CYP at 20 mg/kg and Group G TAU at 100 mg/kg with CYP at 20
mg/kg respectively. The treatments were administered once daily by oral gavage for 60 days. At termination,
the rats were decapitated. Sera samples were obtained. The epididymis was separated into head, body and
tail, testicular and epididymal filtrate volumes were measured. Paired gonadal and epididymal
sperm/spermatid reserves were determined using a haemocytometer and light microscope. Testosterone
assay was done with testosterone ELISA Kits. Results showed that testicular sperm/spermatid reserves of
groups A and B were 11.50 + 0.87 " x10° /g of testes and 16.00 + 3.08% x10 ® /g which were significantly
higher than the rest groups (p<0.05). Sperm reserves of the tail epididymis was significantly higher in groups
A, B, E and F (p<0.05). The values were 15.75 + 2.95% x10° /g, 15.25 + 2.812 x10° /g, 11.50 + 1.50% x10° /g
and 10.0 +0.0% x108 /g respectively, Sperm reservesof the head epididymis was significantly higher in groups
D and E (p<0.05). The values were 10.25 + 3.68? x10° /g 9.25 + 1.89% x10° /g. It was concluded that taurine
at 50mg and 100 mg/kg did not show any significant positive effect on serum testosterone, testicular
sperm/spermatid reserves, tail and body epididymal sperm reserves. Taurine effect may be dose dependent
and influenced by osmoregulation. It was recommended that higher doses of taurine be tested.
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INTRODUCTION

Taurine (TAU), 2 - aminoethane sulfonic acid, is
the richest free amino-acid found in tissues and
cells of mammals, it also plays a major role in many
important biological processes in the body. It is
credited as a neurotransmitter, osmo-regulator and
antioxidant in most tissues. Taurine is vital for
reproduction, development of the central nervous
system, the retina and calcium modulation
(Ebtehal, 2018). In addition, it is necessary in cell
membrane stabilization in the heart, muscle, retina,
CNS and immune system (Harris, 2012). Taurine
acts as an endogenous antioxidant and this is
related to TAU’s scavenging mechanism and
reducing cell apoptosis (Niittynen et al., 1999,
Abbasoglul et al., 2001 Bhavsar et al., 2010).
Taurine has been detected in Leydig cells, vascular
endothelial cells, and some other interstitial cells of
testes and epithelial cells of efferent ducts in male
reproductive system of rats (Lobo et al., 2000).
Taurine can be biosynthesized by male
reproductive organs (Li et al., 2006). Most
importantly taurine has been identified as the major
free amino acid of sperm cells and seminal fluid
(Hinton, 1990; Holmes et al., 1992a; Holmes et al.,
1992b; Guérin et al.,, 1995). It has been
documented that taurine may function as an
antioxidant (Alvarez and Storey, 1983), a
capacitating agent (Meizel et al., 1980; Meizel,
1985), membrane-stabilizing factor (Mrsny, 1985)
and motility factor (Boatman et al., 1990) of sperm.
It has also been reported that taurine can stimulate
testosterone secretion both in vivo and in vitro
(Yang et al, 2010b). Taurine have been
demonstrated in spermatozoa and seminal fluid of
numerous species and it is known to enhance
mammalian sperm characteristics (Holmes et al.,
1992a; van der Horst and Grooten, 1966) It was
reported that taurine plays important roles in the
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maintenance, stimulation of sperm motility as
well as stimulation of capacitation and
acrosome reactions in vivo and in vitro (Meizel
et al., 1980). It has been demonstrated that
taurine could significantly increase the motility
of sperm in adult rats, but has no obvious
effects on the other semen parameters (Yang et
al., 2010a). Cypermethrin is a synthetic
pyrethroid. It is used as an insecticide, many
commercial acaricides contain cypermethrin.
There has been reports of cardiotoxicity
(Ghazouani et al., 2020), kidney toxicity
(Priyanka et al., 2023), hematological, hepatic
and gonadal toxicity in mature male rats
exposed to cypermethrin (Tuhina et al., 2017).
Several investigations have reported that
pesticides adversely affect testicular functions
in experimental animals and function as potent
endocrine disrupters (Priyanka et al., 2023).
Systematic toxicity of cypermethrin and
alterations in behavior of Albino rats has also
been reported (Ghazouani et al., 2020). Other
effects were, genotoxicity (Vilena et al., 2022),
immunotoxicity,  degeneration  of  the
reproductive system, histological alteration,
and DNA damage (Anupam, et al., 2022,;
Vilena et al., 2022). A significant reduction in
the relative weights of
the testes, epididymis, seminal vesicle and
prostate glands that, consequently, disrupts
the normal androgen status and
androgenesis have also  been reported
(Ubah et al., 2021) high abnormal sperm cell
morphology, lowered motility and mass
activity were also attributed to cypermethrin
toxicity (Ubah et al., 2021) Considering the
reproductive potential of taurine in male
reproduction, including potential to stimulate
the secretion of Luteinizing hormone and
Testosterone, increase the levels of testicular
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marker enzymes, elevate testicular antioxidation
and improve sperm quality. This study was
designed to investigate the impact of taurine on
sperm reserves and testosterone profile of Wistar
rats exposed to cypermethrin toxicity.

MATERIALS AND METHODS

The study was carried out in Physiology and
Pharmacology Laboratory of Faculty of Veterinary
Medicine, University of Abuja which is situated
within the Federal Capital Territory (FCT), Abuja.
(longitude 7009°54°’E and 7010°38”’E and latitude
8059’13”’N and 8059°49°°N (Dikedi, 2012; WMO,
2012).

EXPERIMENTAL ANIMALS

The animals were handled in accordance with the
guidelines of the National Institute of Health Guide
for Care and Use of Laboratory animals (Garber et
al., 2011). Approval for the animal use was
obtained from the University of Abuja AnimalCare
and Ethics Committee (UAACEC 2019/166/21).
Sexually mature adult male Wistar rats weighing
between 150 - 200 g and 10 weeks ofage were used.
They were obtained from the Department of
Physiology, Faculty of Veterinary Medicine,
Ahmadu Bello University, Zaria, Kaduna State,
Nigeria. They were acclimatized fora period of two
weeks before the commencement of the research.
They were housed in cages under standard
environmental conditions (23-25°C, 12hrs/12hrs
light/dark cycle). The experimental animals had
access to standard rat chow and tap water ad
libitum. 5% solution of Cypermethrin(CYP) (EC)
was reconstituted from Cypro-10® which was a
100% solution containing 100 mg/mlof CYP. It
was prepared by reconstitution in soya oil (SO,
Grand Cereals and Oil Mills Limited, Jos,Nigeria).
An analytical grade of Taurine (TAU))
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was obtained from Sigma Aldrich® (Steinheim,
Germany). Prior to dailyadministration, 100 mg
of (TAU) was reconstituted in distilled water to
obtain 100 mg/ml suspension. The median
lethal dose (LDso) of CYP was not determined
in this study. Rather, an oral LDso value of 200
mg/kg was selected for CYP based on the range
of oral LDsg of rats reported as 150 — 500 mg/kg
by USEPA (1989). The dose of CYP used in
this investigation was 0.1 LDsg CYP i.e. 20
mg/kg.The male Wistar rats were weighed and
dividedinto seven different groups of five rats
each. The groups included (A-G) and received
the following treatments (A) Distilled water,
(B) Soya oil at 2 ml/kg, (C) Taurine 50mg/kg,
(D) Taurine 100mg/kg, (E) Cypermethrin at 20
mg/kg, (F) Taurine at 50 mg/kg and CYP at 20
mg/kg and (G) Taurine at 100 mg/kg and CYP
at 20 mg/kg respectively. The treatments were
administered once daily by oral gavage for 60
days. The animals were observed for clinical
signs of toxicity during the study. At the end of
the study, the rats were euthanized by
decapitation (Leary et al., 2013) and 3 ml of
blood samples were collected into centrifuge
tubes via the media cantus of the eyes. The
blood samples were incubated at room
temperature for 30 min and then centrifuged at
1000 x g for 5 min to obtain sera samples. Five
rats each from groups A, B, C, D, E, Fand G
were humanely euthanized by cervical
dislocation and the gonads collected intact then
cleaned of any extraneous tissue by dissection.
The testes were weighed using a sensitive scale
(Electronic compact, BL20001) and testicular
volume was estimated by water displacement
method using a 10ml measuring cylinder. The
fibrous capsule (tunica albuginea) was
separated using a scapel blade, the left and right
epididymis were weighed using a sensitive
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scale (Electronic compact, BL20001) while the
length was measured with a flexible tape and were
separated into caput, corpus and cauda grossly. The
tissues were then placed in normal saline for
onward estimation of epididymal sperm reserves.
Testicular and epididymal sperm reserves were
determined according to modified method of
Jennifer et al., (1997), Alabi, (2005) and Ubah et
al., (2016). Briefly, the testicular parenchyma was
sliced and pounded in a mortar with pestle then
homogenized for two minutes with 10 ml of normal
saline containing antibiotics (sodium penicillin G,
100 iu/ml and streptomycin sulphate, 1mg/ml) to
prevent bacterial growth and a drop of eosin-
nigrosin stain for visual clarity. The epididymal
sperm reserves were determined by isolating the
caput, corpus and cauda epididymis, these were
minced with a pair of scissors separately in 10ml of
normal saline solution. All tissues were
homogenized within 6 hours after collection,
testicular homogenates and epididymal samples
were stored in the fridge overnight. After 24 hours
the samples were filtered through gauze and the
testicular filtrate and epididymal filtrate volumes
were measured. Testicular filtrates were diluted in
half while 1ml of epididymal filtrate was diluted
with 2ml of Saline. Sperm reserves of the gonads
as well as epididymal sperm reserves were
determined using a haemocytometer and light
microscope, according to the method of Kwari and
Waziri (2006). Serum samples were used for
testosterone assay. The assay was done in the
Endocrinology laboratory of NAPRI. Rat
testosterone (T) ELISA Kits (Cusabio®, China)
were used. Details of the assay procedure was as
described by the manufacturer: (Biocompare,
2020). Data obtained were analyzed using
descriptive statistics and one way analysis of
variance (ANOVA) using IBM SPSS Statistical
package, version 23.and expressed as mean +
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standard error of mean (SEM). Values of p <
0.05 were considered statistically significant.

RESULTS

Paired testicular sperm reserves of groups A
and B (distilled water and soya oil) were 11.50
+ 0.87" x10° /g and 16.00 + 3.08% x10° /g. The
values were significantly higher than the rest
groups (p<0.05). Paired testicular sperm
reserves of group D (taurine 100mg/kg) was
different from taurine 50mg/kg and the
cypermethrin groups although it was not
significant (p>0.05) (Fig.1).
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Fig.1: Paired sperm reserves of Wistar rats treated with Taurine 50mg/kg, 100mg/kg, Cypermethrin at
20mg/kg and combinations of Cypermethrin 20mg/kg with Taurine 50mg and 100mg/kg.

Key: A = Distilled water, B= soya oil at 2 ml/kg, C =Taurine 50 mg/kg, D = Taurine 100 mg/kg, E=
Cypermethrinat 20 mg/kg, F= Taurine at 50 mg/kg and CYP at 20 mg/kg and G = Taurine at 100 mg/kg

and CYP at 20 mg/kg.

Paired epididymal sperm reserves of the tail
segment was significantly higher in groups A, B, E
and F (Distilled water, Soya oil, Cypermethrin
20mg/kg and Cypermethrin with Taurine 50mg/kg)
(p<0.05). The values were 15.75 + 2.95 x10/g.
15.25 + 2.81 x10%/g 11.50 + 1.50 x10%g and
10.0 + 0.0% x10° /g respectively, as compared to
groups C, D and G (Taurine 50mg/kg, Taurine
100mg/kg and Cypermethrin at 20mg/kg with
Taurine 100mg/kg) the values were 5.25 + 1.97°
x10%/g, 8.50 + 0.50° x10%g and 5.00 + 1.73" x10°
/g respectively (Fig.1). Paired epididymal sperm
reserves of the head segment

was significantly higher in groups D and E
(Taurine 100 mg/kg and Cypermethrin 20 mg/kg)
(p<0.05). The values were 10.25 + 3.68% x10°
/g 9.25 + 1.89% x10%g compared to A,B,C,Fand G
(Distilled water, Soya oil, Taurine 50 mg/kg ,
CYP with Taurine 50 mg/kg and CYP with
Taurine 100 mg/ kg, the values were 4.40 + 1.19°
x10%/g, 5.00 + 1.41° x10° /g, 3.00 + 0.71° x10° /g,
5.75 + 1.25° x10%g and 3.25 + 0.75° x10%/g
respectively (Fig.1) Paired epididymal sperm
reserves of the body segment did not show any
significant difference among thegroups (Fig.1).
There was no significant
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difference in the Paired testicular filtrate and Paired epididymal filtrate volumes of the different segments
among the groups (Fig.2)
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Fig.2: Paired testicular filtrate and epididymal filtrate volumes of Wistar rats treated with Taurine50mg/kg,
100mg/kg, Cypermethrin at 20mg/kg and combinations of Cypermethrin 20mg/kg with Taurine 50mg and
100mg/kg.

Key: A = Distilled water, B = soya oil at 2 ml/kg, C = Taurine 50mg/kg, D = Taurine 100mg/kg, E =
Cypermethrinat 20 mg/kg, F= Taurine at 50 mg/kg and CYP at 20 mg/kg and G= Taurine at 100 mg/kg
and CYP at 20 mg/kg.
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Paired length of the epididymal segments did not differ among the groups (p>0.05) (Table 1)

Table 1: Mean (xSEM) Paired length (cm) of epididymal segments of Wistar rats treated with Taurine
50mg/kg, 100mg/kg, Cypermethrin at 20mg/kg and combinations of Cypermethrin 20mg/kg with Taurine
50mg and 100mg/kg.

Groups Head length (cm) Body length (cm) Tail length (cm)
Group A 1.05+0.05 1.78 +0.11 1.38 £+ 0.08
Group B 1.63+0.13 1.55 +0.06 1.50 + 0.07
Group C 1.20+£0.14 1.80+0.18 0.75 £ 0.05
Group D 1.53+0.10 1.43+0.11 1.28 +0.03
Group E 1.25+0.12 1.95+0.10 1.33+£0.05
Group F 1.50 +£ 0.00 1.85 +0.09 1.40 £ 0.06
Group G 1.38 £0.10 1.98+0.12 1.20 £ 0.00

Paired testes weight and volume did not differ among the groups as well as body weight of the rats
(p>0.05) (Table 2).

Table 2: Mean (SEM) body weight (g), Paired testicular weight (g) and volume (ml) of Wistar rats treated
with Taurine 50mg/kg, 100mg/kg, Cypermethrin at 20mg/kg and combinations of Cypermethrin 20mg/kg
with Taurine 50mg and 100mg/kg.

Groups Testes weight (g) Testes volume (ml) Body weight (g)
Group A 0.90 £ 0.06 @ 0.90 £0.06 2 137.00 + 18.52
Group B 1.20+0.04 1.15+0.05 165.60 £ 15.4 2
Group C 0.70+0.072 0.75+0.052 138.0+28.12
Group D 1.15+0.05 1.20+0.00% 159.4+28.02
Group E 1.13+0.16°2 1.00+£0.00? 175.8+24.02
Group F 1.30+0.03% 1.30+0.06 2 170.0+ 2992
Group G 1.20+£040¢2 1.15+0.05% 1944 +34.32

& Values down the column with the same superscript are significantly not different (P>0.05).
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Mean testosterone profiles of the rats was significantly higher in group G (CYP with 100mg/kg Taurine)
3.28 + 0.62% ng/ml compared to the rest of the groups (p<0.05) (Table 3).

Table 3: Mean (xSEM) Testosterone profiles (ng/ml) of Wistar rats treated with Taurine 50mg/kg,
100mg/kg, Cypermethrin at 20mg/kg and combinations of Cypermethrin 20mg/kg with Taurine 50mg and
100mg/kg.

Groups Testosterone profile ng/ml

Group A 1.78 £0.33°
Group B 1.25+0.44°
Group C 0.79+050°"
Group D 095+041°
Group E 1.73+0.41°
Group F 0.42+0.12°
Group G 3.28+0.62°

b \values down the column with different superscript are significantly different (P< 0.05)

Key: A = Distilled water, B= soya oil at 2 ml/kg, C =Taurine 50 mg/kg, D = Taurine 100 mg/kg, E=
Cypermethrinat 20 mg/kg, F= Taurine at 50 mg/kg and CYP at 20 mg/kg and G = Taurine at 100 mg/kg
and CYP at 20 mg/kg.
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DISCUSSION

Paired testicular sperm reserves of groups A and B
(Distilled water and Soya oil) were significantly
higher than the rest groups (p<0.05). Paired
testicular sperm reserves of group D (Taurine 100
mg/kg) was different from Taurine 50 mg/kg and the
cypermethrin groups although it was not significant
(p >0.05) (Fig.1). This observation showed that
taurine treatment 50 mg/kg and 100mg/kg were not
better than the controls in terms of testicular sperm
reserves. A closer observation however showed a
dose dependent effect because 100 mg/kg was
better than 50 mg/kg both were better than the
cypermethrin treatments. It appears that dose of
taurine or its tissue concentration is very important
for its effect to take place. The current observation
is contrary to the claim that reported that in aged
rats, taurine could obviously increase the numbers
and the motility of sperm, and the rateof live sperm,
but has no significant effects on the rate of intact
acrosome of sperm (Wallace and Dawson 1990,
Coleman, 1977). It concluded that taurine can
improve the semen quality in male animals
especially in aged male animals (Wallace and
Dawson 1990, Coleman, 1977). In our study there
was no improvement in testicular sperm/spermatid
reserves as a result of taurine treatment. The dose
dependent effect observed maybe a signal that the
current dose in this study mightnot be suitable to
enhance testicular sperm reserves.It could be said
that the current observation partially agreed with
the report that taurine have been demonstrated in
spermatozoa and seminalfluid of numerous species
and it is known to enhance mammalian sperm
characteristics (Vander Horst and Grooten, 1966;
Holmes et al., 1992 aand b). This partial agreement
may be due to the differences observed between 50
mg/kg and 100 mg/kg, which means that the
compound was present in the testes but had little
effects probably
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due to the dose used. The taurine treatments were
obviously different from the cypermethrin
treatments, showing that there were some
biological activities. The results of the present
study indicated that taurine did not have a positive
effect on the paired sperm reserves of the tail
segment of the epididymis. The controls (groups
A and B) were significantly higher in paired
sperm reserves compared to groups C and D
(Taurine both at 50 mg/kg and 100 mg/kg) these
two groups had values lower than the controls
(Distilled water and Soya oil). Paired epididymal
sperm reserves of the tail segment was
significantly higher in groups A, B, E and F
(Distilled water, Soya oil, Cypermethrin 20 mg/kg
and Cypermethrin with Taurine 50 mg/kg) (p >
0.05). In the tail of the epididymis the taurine
treatment further diminished sperm reserves even
more than the cypermethrin treatment groups with
the exception of group E (Cypermethrin with
Taurine 50 mg/kg) as compared to groups C, D
and G (Taurine 50 mg/kg, Taurine 100 mg/kg and
Cypermethrin at 20 mg/kg with Taurine 100
mg/kg). It showed that the epididymal sperm
reserves were worst decreased by taurine. The
observation at the tail of the epididymis was at
tandem with what was observed in the testis and
similar physiology might be involved. The
diminished sperm reserves observed may be
attributed to the osmo-regulatory property of
taurine. Taurine has been credited as a
neurotransmitter, osmo-regulator and antioxidant
in most tissues (Ebtehal, 2018). It has been
reported as one of the osmolytes of semen that
cause volume regulation. It can cause rapid and
extensive volume increases (Yeung et al., 2004).
In view of this, physiological fluid dilution might
be its mode of decreasing sperm reserves in the
testes and in the cauda epididymis. The decreased
sperm reserves in the testes and cauda epididymis
were supported by the report of Yeung et al.,
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(2004). According to him major epididymal
secretions could serve as osmolytes in murine
spermatozoa for volume regulation in response to
physiological osmotic challenge in the normal
fertile mice. The reduced sperm content of inositol
and glutamate in the c-ros knockout mice might
reflect maturational abnormalities in volume
regulation (Yeung et al., 2004). The current
observations agreed with the report that stated that
taurine is in high concentration in the male tract and
acts as an organic osmolyte in somatic cells, the
taurine transporter (TauT), taurine content and
taurine channel phoshpolemman (PLM) in
epididymis of mice. TauT and PLM may be
involved in taurine regulation in the normal
epididymis and the proximal accumulation of
taurine in the infertile males (Xu et al., 2003).
Taurine has been associated with reduced sperm
volume and infertility in mice (Yeung et al.,2004).
The present study showed that in the head segment
of the epididymistaurine demonstrated a positive
effect on paired sperm reserves at 100 mg/kg and
this was in line with the document that reported that
caput sperm did not respond to k (+) channel
blocker quinine by swelling, demonstrating
development of regulation during epididymal
transit (Yeung et al., 2004). Defective sperm
volume regulation causes infertility in c-ros
knockout (ko) mice lacking the initial segment (1S)
of the epididymis (Yeung et al.,2004). This goes to
show that the head of epididymis is unique in its
function of volume regulation and presents a
different physiological response to osmotic
challenge. In the present studythere was abundant
taurine in the male tract of the rats by virtue of
dosing and body synthesis. It has been reported that
taurine can be biosynthesized bymale reproductive
organs (Li et al., 2006). Most importantly taurine
has been identified as the majorfree amino acid of
sperm cells and seminal fluid (Holmes etal., 1992a;
Holmes et al., 1992b; Guérinet al., 1995 and-
Hinton, 1990). The antioxidative
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property of taurine may be its major mode of
enhancing sperm cells quality, but its
osmoregulatory effect might be the contradicting
mode of action on male reproduction. It has been
documented that taurine may function as an
antioxidant (Alvarez and Storey, 1983),
capacitating agent (Meizel and Lui, 1980; Meizel,
1985), membrane-stabilizing factor (Mrsny,
1985) and motility factor (Boatman et al., 1990)
of sperm. It is noteworthy that cypermethrin
treatment at 20 mg/kg was also significantly high
in paired sperm reserves in the head segment of
the epididymis. The implication is that the head of
epididymis may not reflect the true picture of the
impact of the different treatments. Attention has
to be given to the tail of the epididymis which is a
storage site since sperm reserves are directly
related to sperm count. The observations on the
testicular sperm reserves and the tail segment of
the epididymis contradicts the report that taurine
is vital for reproduction (Ebtehal, 2018).
Combination of taurine and cypermethrin at the
two doses tested did not enhance paired sperm
reserves in all the segments of the epididymis and
the testes. This observation was at variance from
the report that showed that taurine (100
mg/kg/day, p.o) or combination of taurine and
nandrolone decanoate, for 8 successive weeks
reversed nandrolone decanoate-induced
perturbations in sperm characteristics, normalized
serum testosterone level, and restored the
activities of the key steroidogenic enzymes; 3[3-
HSD, and 17p-HSD (Maha, 2015). Moreover,
taurine prevented nandrolone decanoate-induced
testicular toxicity and DNA damage by virtue of
its antioxidant, anti-inflammatory, and anti-
apoptotic effects (Maha, 2015). The ameliorative
effect of taurine in the current experiment was not
obvious. It was possible that the antioxidant effect
may be reflecting in other semen parameters but
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not in paired sperm reserves. Results oftestosterone
profiles did not support the work of Yang et al.,
(2010b) who reported that taurine can stimulate
testosterone secretion in vivo and in vitro. The
significant difference in the testosterone profiles of
group G (Cypermethrin with taurine 100 mg/kg)
was a one point significance and may not make any
meaning. Other parameters measuredlike length of
epididymal segments, testicular filtrates volume,
epididymal filtrate volumes, testicular volume,
testicular weight and body weight of the rats did not
show any differenceamong the groups. This may
have happened due tothe level of sensitivity of
those parameters to the treatments. It was
concluded that taurine at 50mg/kg and 100 mg/kg
did not show any statistically significant positive
effect on paired testicular sperm/spermatid
reserves, paired sperm reserves ofthe tail and body
segment of the epididymis. 100mg/kg of taurine
showed consistently higher sperm reserves than 50
mg/kg across the testes and the three segments of
the epididymis. Taurine did not prevent
cypermethrin reduction of the spermreserves.
Taurine at the doses tested did not improve
testosterone profiles of the Wistar rats. The mode
of action of taurine on sperm reserves may be its
osmoregulatory property. It wasrecommended that
higher doses of taurine be testedto appreciate more
of its impact on paired sperm reserves and
testosterone profiles of Wistar rats.
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