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ABSTRACT

The use of azathioprine (AZA) in the preventionoofian rejection during transplantation has been
noted in different organs of the body. This studyeistigates the effect of ascorbic acid on azathiep
induced alteration in the testes of adult Wistés.rahirty male adult Wistar rats were randomlyigrsad into 5
groups comprising a Control group A and four Treattrgroups B to E. Animals in treatment groups B Bn
received 10 and 20 mg/kg of AZA respectively; whidgs in treatment groups C received 10 mg/kg AZ26+
mg/kg ascorbic acid, and group E received 20 mgfk§ZA + 50 mg/kg of ascorbic acid. The control gpo
animals received equal volume of normal salineovagastric tube, and treatment lasted for 21 dHys.testes
were excised, weighed and fixed in Bouins’ fluid fmsue histology. Tissue homogenate was useds@ayas
testosterone level, while blood was also obtaimgthcardially for glutathione peroxidase studiemdigs
revealed significant histological changes in theatment groups, decreased testosterone levelsslawated
glutathione peroxidase activity in all the treatingnoups, compared with control. However, the trestt
groups that received ascorbic acid had minimal sigrtificant reduction in the glutathione peroxielastivity
compared to treatment groups without ascorbic &uiervention. Use of azathioprine induces significa
damage to testicular structure, and this cannainbeiorated by the use of ascorbic acid.
© 2014 International Formulae Group. All rights mrged.
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INTRODUCTION rejection following organ transplantation
Azathioprine (AZA) is an example of (Pasternak et al., 2013; Richard et al., 2008;
thiopurine, antimetabolite widely used in the Sachin et al., 2005). It is an inhibitor of purine
treatment of diseased conditions like cancer, metabolism, causing DNA damage; and
rheumatoid arthritis, psoriasis, inflammatory thiopurine-induced myelosuppression is
bowel disease and in the prevention of common in individuals with inflammatory
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bowel disease (Gisbert and Gomollén, 2008).
Upon its administration, it is rapidly converted
into several compounds, including the active
form 6-mercaptopurine. Transplantation of
organ and tissue has now become a routine
surgical practice due to improved surgical
techniques and better tissue typing. Also
available are drugs that more selectively
inhibit rejection of transplanted tissue while
preventing the patient from becoming
immunologically compromised (Richard et
al., 2008).

By suppressing the immune system,
and lowering the number of infection-fighting
white blood cells, Azathioprine makes the
individual more susceptible to infection.

Azathioprine administration has been
associated with organ toxicity, affecting
organs such as the kidneys, liver and gonads
(Issabeagloo et al., 2011; Onanuga et al.,
2012). It also induces tissue oxidative stress
(El-Beshbishy et al., 2011).

Following oral ingestion of
azathioprine, it is metabolized into the active
6-mercaptopurine, which impedes DNA
synthesis thereby inhibiting the proliferation
of cells, especially fast-growing lymphocytes.
T-cells and B-cells are particularly affected by
the inhibition of purine synthesis (Maltzman
and Koretzky, 2003). Effects of AZA or its
active metabolite on gonadal functions have
not been consistent. While some studies
showed that it does not impair reproductive
organs or functions (Dejaco et al.,, 2001),
studies on offspring prenatally exposed to 6—
mercaptopurine showed reduced fertility in
both male and female, with very low germ
cells (Polifka and Friedman, 2002).

Ascorbic acid or L-ascorbic acid is an
essential nutrient for humans. It is a water
soluble anti-oxidant which protects the body
from oxidative stress, and also serves as a co-
factor in several vital enzymatic reactions
(Padayathy et al., 2003). It is synthesized
endogenously by most organisms. Thus, in
this study, we investigated if ascorbic acid has
any protective effects on azathioprine-induced
testicular damage.
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MATERIALSAND METHODS
Drugs

Azathioprine (AZA) tablets 50 mg and
ascorbic acid (20 mg/ml syrup) were obtained
from Tuyil® Pharmaceutical Industry, llorin,
Nigeria.

Experimental animals

Adult male rats were purchased from
the Department of Biochemistry, University of
llorin, llorin, Nigeria. The animals were
treated in accordance with the ethics and
guidelines of the Institutional animal Care and
Use Committee (IUCAC). They were housed
within the Animal House of the Department of
Anatomy, College of Health Sciences,
University of llorin, in different cages (6
animals each) at room temperature, and
maintained under a 12 h light/ 12 h dark cycle,
with feeds (rat pellet) and water availalzld
libitum. The animals were allowed to
acclimatise for two weeks prior to the
commencement of the experiment.

Experimental design

Thirty (30) adult male Wistar rats of
mean weight of 210+2.65 g were used. At the
onset of the study, the animals were assigned
to five groups, each group consisting of six rats
as follows:
Group A animals were given 1 ml of
normal saline;
Group B received 10 mg/kg of AZA,
Group C received 10 mg/kg AZA and
25 mg/kg ascorbic acid;
Group D received 20 mg/kg AZA; and
Group E received 20 mg/kg AZA and
50 mg/kg of ascorbic acid.
Administration was via the oral route,
with the use of a feeding tube (size 6) for 21
days.
Body weights of the animals were monitored
weekly.

Animal sacrifice and sample collection

Twenty four hours post-treatment, the
animals were sacrificed by cervical dislocation.
Blood samples were collected intracardially
into lithium heparinised bottles for enzyme
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assay (glutathione peroxidase). A midline weights were reduced in the treatment groups
abdominal incision was made to open up the compared with the Control, and no statistically
abdominal cavity to access the reproductive significant difference between treatment
organs. The testes were excised and weighed groups that received AZA only and those
using an electronic sensitive analytical administered with ascorbic acid in addition to
balance (Gallenkomp FA2104A, England). AZA (p >0.05) (Table 1).

The right testes were fixed quickly in Bouin’s

fluid, while the left testes were homogenized Histological observations

in 0.25 M cold sucrose solution and The testes of the control animals
centrifuged at 5000 rpm for 5 min, and the revealed seminiferous tubules containing
supernatant was stored at &0 spermatogenic cells (Figure 1A) at different
stages of development. The basal layer of
Tissue processing for histology germinal cells was supported by a basement

After fixation, paraffin embedding was membrane which is surrounded by a lamina
done, and 4 um tissue sections were obtained propria limitants. The lumen of the
using the Reichert-Jung 2050 rotary seminiferous tubules contained a good
microtome, followed by Haematoxylin and population of spermatozoa. Histological
Eosin staining techniques. Slides were viewed changes were noticed in all the treatment
under the light microscope and groups, as shown by a progressive decline in
photomicrographs taken with a digital camera. the concentration of mature sperm cells in the

lumen, and in the population of other
Testoster one assay developing spermatogenic cells in the tubules.

The supernatant of homogenised The diameter of the seminiferous tubules was
testicular tissue was used for the quantitative also reduced compared with the Control group,
estimation of testosterone. This was assayed with the presence of wider and scanty
using Accu-Bind ELISA Kit (Lashansky, interstitial spaces. Staining intensity also

1991; Tietz, 1995). progressively reduced. These changes were
more in Group D that received the higher dose
Quantitative  biochemical assay  of of AZA without ascorbic acid intervention
glutathione peroxidase (Figures 1B-E).
Through spectrophotometry
(Calorimetric method), the activity of Testicular testosterone activity
glutathione peroxidase (GPx) in the serum There was statistically significant

was determined using the RANDOX's Kit decrease in testosterone levels in all treatment
(Antrium, UK) as described by Mistra and groups compared with the Control (p <0.05;

Fridovish (1972). Table 2), but no significant changes in the
differences across the various treatment
Statistical analysis groups. Administration of ascorbic acid in

Data were analysed using SPSS 16.0 Group C did not positively affect the decrease
software (SPSS Inc, Chicago, USA) and Excel in testosterone level caused by AZA in Group
2007 (Microsoft Corporation, USA), and B.
expressed as Mean * SEM; Means were
compared using one way ANOVA, and p Quantitative biochemical assay of serum
values < 0.05 were considered statistically glutathione peroxidase (GPx)

significant. Glutathione peroxidase activity was
elevated in all animals in the treatment groups

RESULTS (p <0.05), with the groups administered with

Body and testicular weight changes only AZA having the highest level of GPx

Weight difference was lower in all activity (Groups B and D) compared with the
treated groups compared with the Control, groups that received ascorbic acid in addition
with a significant weight difference only in  to AZA (Groups C and E; Table 2).

Treatment Group C (p < 0.05). Testicular
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Table 1: Weights of animals.

Group n Final body Initial body Weight diff (g) Testicular
weight (g) weight (g) weight (g)
A 6 330+10.83 221+1.39 +109 1.35+0.0
B 6 219+1.49 184+1.49 +35 0.96+0.1
C 6 237+2.47 177+2.47 +60 0.750.1
D 6 242+6.65 212+6.51 +30 1.16+0.6
E 6 226+1.38 195+1.38 +29 1.17+0.1

"p<0.05 (statistically significant difference comgamwith control group).

Table 2: Results of testoster one level in the testicular homogenate and serum

glutathione per oxidase.

Group n  Testosterone (ng/mL) Glutathione peroxidase (1U/mL)
A 6 285+1.7 2554 + 12

B 6 235+1.1 3515 + 30

C 6 20222 2839 + 76

D 6 220+1.6 3105 + 16

E 6 23.0+1.0 302087

" p<0.05 (statistically significant difference comgamith control group).

Irrespective of the dose, animals
treated with AZA had marked decrease in
their body weights, but this was ameliorated
by ascorbic acid only in the animals that
received the lower AZA dose, suggesting that
weight loss associated with AZA use might
not be reversible by ascorbic acid when AZA
is administered at a higher dose.

The assessment of the serum
glutathione peroxidase activity in this study
revealed significantly raised levels in all the
treatment groups compared with the Control.

Glutathione peroxidase is one of the
oxidative enzymes often used as markers of
oxidative stress (Han et al., 2005); however,
the activity of this enzyme in the plasma and
erythrocyte sometimes vary in response to
diseased conditions (El-Far et al., 2005).
Ascorbic acid has frequently been used for its
anti-oxidant properties in many diseased
conditions, especially in those associated with
oxidative damage (Padayatty et al., 2003).
Concurrent administration of ascorbic acid in
the current study reduced the elevated GPx

This poses a great danger to the tissues and levels associated with AZA in both the low

organs of the body, especially the testes under
consideration.
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and high AZA dose groups.
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Figure 1: Photomicrograph of part of the seminiferous tubuléh spermatogenic cells at different

stages of developmer(tse- spermatogonia, SC- spermatocytes, ST- spelsngdZ-spermatozoa); the lumen (L)
contains mature sperm cells. Compared to the Clo@#jptreatment groups had a reduction in the pajien of sperm cells
and staining intensity was reduced (B-E); thesengbs appeared more in Group D that received theehidose of AZA
only; LP=lamina propria. H&E x1000. [A- Control-B) mg/kg of AZA; C- 10 mg/kg AZA and 25 mg/kg asgic acid; D-
20 mg/kg AZA; E- 20 mg/kg AZA and 50 mg/kg of adgieracid].

DISCUSSION
Elevated level of GPx is an indicator

of testicular oxidative damage (Patel et al.,
2012). This could be responsible for the
changes observed in the testicular histology of
the treated animals, with progressive decline
in the population and size of the developing
spermatogenic cells and the mature sperm
cells.

These findings are in consonance with
earlier studies which revealed the occurrence
of distortion and atrophy of the seminiferous
tubules (Karawya and El-Nahas, 2006) in a
dose-dependent pattern (Iwasaki et al., 1996),
following AZA administration.

The interstitial spaces were also noticed
to be wider in the treated animals. This might
not be unconnected with the low testosterone
levels observed in the treated groups, as
damage to the interstitial cells (Leydig cells)
that synthesise the sex hormone could be
adversely affected. Moreover, concurrent
administration of ascorbic acid did not in any
significant way alter the adverse effect on
testosterone level in this study. Neither pre-
treatment nor post-treatment with the
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antioxidant was carried out in this study to
further assess the degree of damage or
recovery of the tissues.

Damage to the testicular tissue and
cells, reduced cell population, coupled with
low testosterone levels associated with
administration  of  azathioprine,  could
significantly contribute to impaired male
reproductive functions, which might not be
ameliorated by ascorbic acid.
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