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Abstract

Objective: The main purpose of this study was to instigate effect of tramadol administration on sperm characteristics on

testicular ischemia-reperfusion (IR) injury in male Wistar rats.

Materials and Methods: Eighteen Wistar rats were randomly allocated into 3 experimental groups. (A) The control group
had no received any medications, abdominal cavity was opened but no IR-induced. The IR group (B): abdominal cavity
was opened, IR-induced without pre-medication. (C) Animal orally administrated with tramadol (40 mg/kg) for 1 week
followed by testicular IR-induced. The time duration of IR was 60 minutes in all experimental groups. Then after 24 hours,
the abdomen was opened, semen samples were collected from the caudal epididymis to determine epididymis weight,

sperm mortality, mobility and sperm count.

Results: According to the results, sperm mortality, mobility and sperm count significantly diminished in control group
rats (group B) (P<0.05). Pre-treatment with 40 mg/kg of tramadol for 1 week before the IR was able to diminish effect of
ischemia on sperm mortality, mobility and sperm count in rat (P<0.05).

Conclusion: Perhaps tramadol has curative effect against testicular IR.
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Introduction

Infertility is the chief problems in couples in the world-
wide which one third of the problems related to the males
(1-3). Infertility is known as multi-parametric disorder
and influence spermatogenesis and sperm quality (4).
Testicular torsion terminates to tissue degeneration and
for reperfusion of the affected testis needs emergency
surgical intervention. Ischemia of the testis followed by
reperfusion is the main pathophysiological event in tes-
ticular. Ischemic damage destroys the blood-testis barrier
which leads to immunological invention and damage (5).
Following unilateral torsion, blood flows in both the ipsi-
lateral and the contralateral internal spermatic arteries are
diminished. Also, long-term consequences lead to damage
testicular function and fertility (6).

Reports indicated tissue injury in several organs happens
not only during the ischemia but also in the reperfusion
stage (7). Tramadol hydrochloride is narcotic-like pain re-
liever drug centrally effective analgesic used for acute pain
conditions include neuropathic, cancer and postoperative
surgical pain (8). Recent reports imply that tramadol di-
minishes lipid peroxidation and regulates noradrenalin
uptake and can be used for the management of ischemia
(9). The role of the tramadol on remote testicular inju-
ry caused by skeletal muscle ischemia/reperfusion is not
determined. Tramadol provides a cardio-protective effect

against myocardial ischemia-reperfusion (IR) in rat (10).
Because IR injury is categorized by an increase in reactive
oxygen species (ROS) and on the other side antioxidant
activity of tramadol against oxidative stress, the hypothe-
sis of this paper was to investigate possible effects of tra-
madol on sperm characteristics in testicular IR in rat.

To best of our knowledge, scarce no report exists on role of
tramadol on experimental testicular IR in rat. The results
of our investigation would help to clarify the potential im-
portance of the use of tramadol in situations of oxidative
damage. In this regard, based on literature review, our hy-
pothesis was that maybe tramadol might has effect (8) on
fertility testicular IR in rat. So, aim of the current study
was to determine role of dietary tramadol on sperm mor-
tality, mobility and sperm count on experimental testicu-
lar IR in rat.

Materials and Methods

Study Animals

In this study, 18 male Wistar rats (230-250 g) were allocat-
ed into 3 treatment groups. The rats were housed individ-
ually under standard laboratory conditions according to
European community suggestions for laboratory animals
at a temperature of 21°C, relative humidity of 55%-60%
and a 12-hour light period. All animals had free access
to chow pellets and fresh water. All experimental proce-
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dures were carried in accordance with the Guide for the
Care and Use of Laboratory Animals to Investigate Ex-
perimental Pain in Animals (11). Animal handling and
experimental procedures were performed according to
the Guide for the Care and Use of Laboratory Animals
by the US National Institutes of Health (NIH Publication
No. 85-23, revised 1996) and the current laws of the Ira-
nian government. Also, all protocol of the study proved by
ethic committee of Islamic Azad University, Science and
Research Branch, Tehran, Iran.

Experimental Testicular Ischemia-Reperfusion Injury
Surgical procedures were done beneath anesthesia by in-
traperitoneal (i.p.) injection of 60 mg/kg ketamine hydro-
chloride 10% and 10 mg/kg xylazine hydrochloride 2%.,
then experimental varicocele was created (12,13). The
upper left abdominal quadrant was approached through
a midline laparotomy incision. The temperature of the an-
imals was maintained at approximately 37°C by an over-
head lamp during the surgery. The testicular IR injury was
induced by torsion of the left testis, with a 720° twisting of
the spermatic cord to produce total occlusion of the testis
for 1 hour. In all experimental groups rats were subjected
to 1 hour of testicular ischemia followed by 24 hours of
reperfusion. Control-operated rats were subjected to the
same surgical procedures as testicular IR injury rats except
for the testicular torsion. An overdose injection of pento-
barbital (300 mg/kg, i.p.) used for euthanize of the rats.
Peritoneum on the animal opened and left testis was taken
out for further investigations (6).

Study Design

Eighteen male Wistar rats were randomly divided into
3 experimental groups (A, B and C) (n=6). The control
group (A) had no received any medication, abdominal
cavity was opened without testicular IR. The testicular
IR group (B): abdominal cavity was opened, testicular IR
without previous treatment with medication. In group (C)
animal orally administrated with Tramadol (40 mg/kg)
for 1 week followed by testicular IR-induced. In all exper-
imental groups rats were subjected to 1 hour of testicular
ischemia followed by 24 hours of reperfusion in the left
testis. After 24 hours, rats were euthanized, peritoneum
opened and testes were taken out for investigate sperm
characteristics.

Sperm Characteristics

At the end of the experiment, semen samples were collect-
ed from the caudal epididymis carefully separated from
the testis and placed in a Petri dish containing Ham’s F10.
Epididymal caudal was minced with scissors to release
sperm and then was placed in the incubator for 15 min-
utes. Approximately, 10 pL of the diluted sperm suspension
was transferred to each counting chamber of the hemo-
cytometer, then permitted to stand for 5 minutes. The
cells which settled during this time were counted using a
light microscope at 200X magnification. The sperm were
counted and presented as million/ml of suspension (14).

Statistical Analysis

Data were prepared in Excel, the parametric data analyzed
with one-way analysis of variance (ANOVA) using SPSS
16.0 for Windows (SPSS, Inc., Chicago, IL, USA). Data
were expressed as mean values + standard error of mean
(SEM). P values of <0.05 were considered to denote signif-
icant differences between groups.

Results

Effects of tramadol treatment followed by testicular IR on
epididymis weight, sperm mortality, mobility and sperm
count in rat is presented in Figures 1-4. According to the
results, experimental testicular IR significantly dimin-
ished and tramadol treatment (40 mg/kg, for 1 week) had
no significant effect on epididymis weight in compari-
son to control group (without testicular IR) (P=0.710;
Figure 1).

As seen in the Figure 2, testicular IR significantly dimin-
ished sperm mortality rate compared to control group
(P=0.04). Also, pre-treatment with tramadol (40 mg/kg,
for 1 week) significantly attenuated the adverse the effect
of testicular IR on sperm mortality compared to the rat
without treatment (group B) (P=0.01). There was no sig-
nificant difference on sperm mortality among pre-treated
tramadol group followed with testicular IR in comparison
to control group (P> 0.05).

In this study, sperm mobility significantly decreased in
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Figure 1. Effect of dietary tramadol supplement (40 mg/kg) for 1
week on epididymis weight in testicular ischemia-reperfusion rat.
There are significant differences between groups with different
superscripts in a column (a and b; P<0.05).
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Figure 2. Effect of dietary tramadol supplement (40 mg/kg) for 1
week on sperm mortality in testicular ischemia-reperfusion rat.
There are significant differences between groups with different
superscripts in a column (a and b; P<0.05).
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Figure 3. Effect of dietary tramadol supplement (40 mg/kg) for 1
week on sperm mobility in testicular ischemia-reperfusion rat.
There are significant differences between groups with different
superscripts in a column (a and b; P<0.05).

12000000

a
10000000 -+—
b

8000000

o Control
Ischemia-Reperfusion

o |schemia-Reperfusion+

6000000 Tramadol

4000000

Sperm count (million/mL)

2000000

0
Control Ischemia-

Reperfusion

Ischemia-Reperfusion+
Tramadol

Groups

Figure 4. Effect of dietary tramadol supplement (40 mg/kg) for
1 week on sperm count in testicular ischemia-reperfusion rat.
There are significant differences between groups with different
superscripts in a column (a and b; P<0.05).

testicular IR rat (group B) compared to the control group
(P=0.02). The pre-treatment with 40 mg/kg of tramadol
for 1 week, significantly decreased the adverse the effect of
testicular IR on sperm mobility compared to the sole tes-
ticular IR group (P<0.021). Furthermore, no significant
difference detected for sperm mobility among IR group
than tramadol pre-treatment followed with IR (P=0.07;
Figure 3).

As observed in Figure 4, experimental testicular IR sig-
nificantly decreased sperm count comparison to the nor-
mal rat (control group) (P<0.001). Also, administration
of dietary tramadol supplement (40 mg/kg) for 1 week
was able to minimize suppressive effect of experimental
testicular IR on sperm count (P=0.032). In this study, no
significant detected on sperm count in testicular IR and
tramadol treated groups (A and C) (P=0.08).

Discussion

To our knowledge, there are limit studies describing the
role of dietary tramadol supplement on sperm charac-
teristics in experimental testicular IR in rat. As observed,
sperm mortality, mobility and sperm count significantly
diminished in testicular IR in rat. Administration of tra-
madol (40 mg/kg) improved sperm mortality, mobility
and sperm count after in testicular IR rat. There are only
a scarce reports demonstrating remote myocardial injury
following skeletal muscle IR injury (9).

Previous studies done the use of tramadol after IR in an-

imals attenuated the oxidative injuries. Nagakannan et al
(8) studied the neuro-protective effect of tramadol against
transient forebrain ischemia in rats. Tramadol provides a
cardio-protective effect against myocardial IR in isolated
rat hearts (10). The main pathophysiology of testicular
torsion-detorsion is IR injury of the testis. During IR in-
jury, the ROS generation increases and leads to loss of ip-
silateral testicular spermatogenesis. The ROS cause tissue
damage via cell membrane lipid peroxidation, protein and
DNA denaturation. The neutrophil is one of important
sources of ROS generation (15). Because of limitation this
study, we were not able to determine levels of antioxidant
enzymes after tramadol therapy in testicular IR rats. We
think observed effects of tramadol might increase the an-
tioxidant effect of tramadol against generation of ROS and
terminated sperm characteristics in testicular IR injury in
rat.

The diagnosis of male infertility routinely initiates with a
basic semen analysis viscosity, sperm count and motility,
sperm morphology and sperm viability (16). A connec-
tion described among testicular IR and semen parameters
where administration of tramadol (40 mg/kg) improved
sperm mortality, mobility and sperm count after in tes-
ticular IR rat. Opioids are among the most useful and
promising substances for pharmacological pain therapy.
Several cells can manifest an antioxidant enzyme system
against the toxic action of ROS such as superoxide dis-
mutase (SOD), glutathione peroxidase and catalase. In
ischemic conditions the capacity of antioxidant system is
not sufficient to compensate for the increased toxic effects
of ROS. The formation of ROS in ischemia tissue leads to
injury and damage (10). So, low levels of ROS are serious
for normal fertilization, capacitation, hyperactivation and
motility (17).

Sperm membrane contains huge volumes of unsaturated
fatty acids which provide fluidity, the process that is essen-
tial for membrane fusion (18). However, this also makes
spermatozoa vulnerable to ROS attack. Seminal fluid is
an important source of antioxidants, as the deficiency of
cytoplasm and DNA compaction in spermatozoa leaves
very little room for translation or for antioxidant defens-
es. Lipid peroxidation associated with decline in sperm
motility (19). However, studies have shown that 30%-80%
of male factor infertility cases are due to ROS mediated
sperm damage (16). The amount of MDA accumulation
in tissue is an index of the extent of lipid peroxidation
and oxidative stress. MDA levels reduced in myocardial
tissue of the groups receiving tramadol compared to the
control group (10). It seems the tramadol-induced protec-
tive effect against testicular IR might act via its antioxidant
properties (10).

However, to best of our knowledge, no report exists on
role of dietary tramadol supplement on sperm charac-
teristics in experimental testicular IR in rat. So, we were
not able to compare our results with it. However, several
researches have done on effects of other substances on tes-
ticular IR injury. For instance, rutin (15), taurine (19) and
melatonin (20) protect testes from IR injury. Ashrafzadeh
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Takhtfooladi et al (9) reported intravenous injection of 20
mg/kg of tramadol significantly decreased MDA and in-
creased SOD levels in IR myocardial injuries in rat model.
These results can be used as base information on effect of
tramadol on sperm characteristics in experimental testic-
ular IR in rat. Further researches needed to identify direct
cellular and molecular signaling pathways of tramadol on
sperm characteristics.
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