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Abstract
Cyclosporine (Cs), a cyclic undecapeptide with potent immuno suppressive 

activity, causes several adverse effects including reproductive toxicity. This study aims 
to examine the ability of Crataegus monogyna aqueous fruit extract as an antioxidant to 
protect against Cs-induced reproductive toxicity. 

 In this experimental study, 32 adult male Wistar rats were divid-
ed into four groups of eight animals each. Rats in two groups received 40 mg/kg/day Cs for 
45 days by oral gavage. In addition, one of the two groups received Crataegus monogyna
aqueous extract at a dose of 20 mg/kg/day orally four hours after Cs administration. The 
remaining two groups consisted of a vehicle treated control (Cont) group and a Crataegus
monogyna control (Cr) group. Differences between groups were assessed by analysis of 
variance (ANOVA) using the SPSS software package for Windows. 

increased rate of embryo arrest in Cs-treated rats. Crataegus monogyna co-administration 
attenuated all Cs-induced negative changes in the above-mentioned parameters.

Supplementation with Crataegus monogyna a queous fruit extract could be 
useful against reproductive toxicity during Cs treatment in a rat model.
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Introduction

N O

tation and decreased patient mortality (2). In ad

duction that would normally stimulate an immune 
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-
 (syn. ) and 

 are the two most common 
species used for medicinal purposes (22). Inde

Materials and Methods

Plant material

 fruits from its natural habitat 

Preparation of the aqueous extract

days in the shade at room temperature. The dried 

paper. 

Animal model

rats were obtained from the Animal Resources 

. Animals were 

. All ethical considerations for 
the studies on animals were considered careful

Experimental protocol

®

-

day.

Sampling
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cess the abdomen and the  epididymides were 

Epididymal sperm characteristics

Epididymal sperm count

2
 incubator to allow 

the sperm to swim out of the epididymal tubules. 
The epididymal sperm concentration was deter

of the diluted specimen to each of the count

this time and were counted with a light micro

Epididymal sperm viability

Assessment of sperm DNA integrity and chroma-
tin quality

Staining of spermatozoa with acridine orange 

Acridine orange staining was used to assess 

ated 200 sperm under fluorescent microscope; 

Staining of spermatozoa with aniline blue 

ences in the basic nuclear protein composition 

tly rinsed in distilled water and air dried. The 

blue was determined by counting 200 spermato

Assisted reproductive technique (ART) procedure

Oocyte collection

Each female rat was injected subcutaneously 

 Ampullary portion was found and oo
cytes were dissected out. 

Sperm preparation and insemination

2
 for at 
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2

Assessment of fertilization and embryonic devel-
opment

of the pronuclei and polar bodies under×200 mag

bryo rate. 

Statistical analysis

considered to be statistically significant.

Results

Epididymal sperm characteristics 

nificantly decreased the mean percentage of 

-

group.

in the epididymal sperm compared to the control 

those of the controls. Administration of -

Fertilization and embryonic development

alone caused significant decrease in the rates 

cysts with an increase in percentage of arrest

plus

these parameters (Table 2).

Table 1: Effect of cyclosporine (Cs) and Crataegus monogyna aqueous fruit extract on epididymal sperm characteristics 

Cs + Crataegus monogynaCrataegus monogynaCsControl

baSperm count (106/ml)

bbaViability (%)

baPositive for acridine orange stain (%) 

baPositive for aniline blue stain (%)

Values are expressed as mean ± SD (n=8).  
a b
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Table 2: Effect of cyclosporine (Cs) and Crataegus monogyna aqueous fruit extract on fertilization and embryonic development 

Cs + Crataegus monogynaCrataegus monogynaCsControl

baFertilized oocytes (%)

bba2-cell embryos (%)

bbaBlastocysts (%)

bbaArrestedembryos (%)

bbaArrest type I (%)

bbaArrest type II (%)

bbaArrest type III (%)  

The values are expressed as mean ± SD (n=8).
a b

Discussion

management of solid organ transplantation and im
mune diseases because of its potent immunosup

of the molecular anatomy of their plasma mem

damage to mature sperms during their migration 
from the seminiferous tubules to the epididy
mides forms immature sperms as an important 

by causing 
.

mature sperm compared to the control. The re

histone remnants in sperm cells result in an im

age during 
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 insemination of 
oocytes. It has been shown that  incubation 

system from the deleterious effects of free radicals 

This status corroborated the fact that 
was  where free radicals 

bone marrow cells and the rat brain due to its 

Conclusion

tion of 

system.
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