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Analyses in Cyclophosphamide Treated Rats
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Abstract

This study aims to evaluate the protective effects of American ginseng admin-
istered by gastric intubation on sperm vital quality in adult male rats treated with cyclo-
phosphamide (CP).

 In this experimental study, 28 Adult male Wistar rats were assigned 
to four groups, seven rats in each. The animals allocated to control, CP treated, Ginseng 

analysis (motion, count, morphology and viability) were evaluated at the end of the experi-
ments. Sperm motion was assessed by Computer-Assisted Sperm Analysis (CASA). The 

increased following CP treatment compared with control. The motility of caudal sperm was 

co-administration of CP and American ginseng can improve these parameters.

American ginseng can prevent the cytotoxic effects of CP on sperm 
quality factors. 
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Introduction

Infertility is a biological inability to conceive . 

ovum. Some biological causes of infertility may be 
treated with medical interventions (1). Sperm disor-

sperm count, motility parameters are also important 

-

Various factors including drugs, chemotherapy, 
radiotherapy, and apoptosis can affect normal 
spermatogenesis as well as sperm function, there-

-
therapy must be used to treat some tumors. Cy-

anti-cancer agents for the treatment of malignant 

alongside other chemotherapy agents in the treat-

-
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result in sterility in humans (7). Although the precise 

indisposes the oxidant-antioxidant balance of tissues 
and increases the production of intracellular reactive 

that causes cellular damage is primarily related to the 
imbalance between the production of ROS and the de-
crease of antioxidative mechanisms (11).

A number of studies have been conducted on the 
use of herbal plants in the treatment of infertility. See-
ing as these plants usually have low side effects, their 
administration could be an appropriate approach. 
Ginseng is the slow-growing aromatic perennial 

Araliaceae
2 found in eastern North America and 10 in Asia. 
Among them American ginseng, Panaxquinquefoli-
um (a family with approximately 700 species), is one 
of the most heavily traded medicinal plants in North 
America, and is one of the 10 most commonly used 

Ginseng is a strong antioxidant which has a wide 
range of actions such as; antiaging,  immunoen-

ginseng is a tonic which can be used for the treat-
ment of some disorders such as eliminating bad 

-
strated that regular ginseng consumption increases 

active compounds of ginseng are Ginsenosides and 
triterpenesaponins. Ginsenoside content can vary 
widely depending on species, location of growth, 

-

A recent study on human and laboratory ani-
mals showed that both Asian and American 
forms of ginseng enhance libido and copulatory 
performance. These effects of ginseng may not 
be due to changes in hormone secretion, but 
to direct effects of ginseng or its ginsenoside 
components on the central nervous system and 

-

Furthermore, a  study has also demonstrated a 
possible effect of ginsenoside-Rc on the motility 
of sperm (21). Some studies have been conducted 

toxic effect of environmental contaminants such 

of ginseng against the toxicity of chemotherapeu-
tic drugs such as doxorubicin and busulfan in the 

mouse bone marrow cells and peripheral lympho-
-

mation regarding the effect of American ginseng 

impacts of ginseng extract on sperm dynamic pa-
rameters in rats treated with anticancer drug cyclo-

-

-

Materials and Methods

Drugs

were obtained from Sigma-Aldrich Chemicals (St, 

Animals

Iran). The rats were maintained under standard light 

standard pellet diet and fed and tap water ad libitum.  
Experimental animals were handled according to 
principles outlined in the guide to the care and use of 

on Animal Care.

Treatment 

Animal groups and dosages were designed accord-

groups. Group 1 was used as the control and received 

normal saline. In group 2, the rats were intraperito-
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rats received  American ginseng 1 hour prior to the 
the experimen-

and their epididymides were removed immediately; 
the caudal epididyms were used for sperm analysis. 

-
cubated in a CO

2 2

for 10 minutes, allowing sperm to swim into the me-
dium. The epididymides were processed for the fol-
lowing analysis.

Sperm count analysis

was transferred to each counting chamber and was al-

Sperm morphological study

A part of sperm suspension was used for preparing 
smears to evaluate the sperm morphological abnor-
malities. One drop of sperm suspension was added 

together, smears were prepared on clean glass slides 
and air-dried. Two hundred sperm cells were exam-
ined per animal to determine the morphological ab-

-
orders in the morphology and structure of either head 
or tail or both were considered as abnormal.

Sperm viability assay

In order to study the sperm viability,  20 µl of the 

Slides were prepared and incubated for two minutes 
at room temperature before being evaluated using a 

-
dred sperm were counted for each sample and vi-

Sperm motility

Sperm motion analysis by the Computer-Assist-

Thorne IVOS system) was performed as follows: 
10 µl of sperm diluted solution were placed on ob-
servation chambers for CASA analysis using the 

-

-

Results

number of sperm, while increasing the number of 
dead and abnormal sperm compared to the control. 
Co-treatment of cyclophosphamide and American 
ginseng improved these alterations.

Table 1: The Effects of CP and American ginseng on the sperm status of male rats

Abnormal sperm (%)Dead sperm (%) Count sperm (ml/106)

Con

CP

Gin

CP+Gin

                           The values are expressed as mean ± SEM.

                          Con;Control, CP; Cyclophosphamide, Gin;Ginseng and CP + Gin; Cyclophosphamide + ginseng.



CELL JOURNAL(Yakhteh), Vol 14, No 2, Summer 2012 119

 Effects of American Ginseng on Sperm Parameters in CP Treated Rats

Table 2: Effects of CP and American ginseng on the sperm motility parameters of male rats

ALH (µm)BCF (Hz)VAP (µm/s)VSL (µm/s)VCL (µm/s)

Con

CP

Gin

CP + Gin

VCL; Track velocity, VSL; Progressive velocity, VAP; Path velocity, BCF; Beat frequency, MAD ; Mean angle degree and

ALH ; Lateral amplitude. 

The values are expressed as mean ± SEM. 

Con; Control, CP; Cyclophosphamide, Gin; Ginseng and CP + Gin; Cyclophosphamide + ginseng.

Results of sperm motion analysis are shown in 

-
-

ginseng could restore all changes.

Discussion

The susceptibility of chemicals drugs and/or 
compounds to impair reproductive processes in 
laboratory animals and humans is of great concern 

chemotherapy agent that is used to treat cancer 
malignancies and acts as an immunosuppressive 

-
-
-

es two active metabolites, phosphoramide mustard 

can induce germ cell toxicity by generating  ROS 
-
-

tility. They can also increase sperm defects and 
impairment of antioxidant synthesis (11). There 

affect sperm characteristics as we was reported 

decrease in the six parameters of sperm motility, 

that these parameters changed after chemotherapy.  

amorphous sperm and decreased  sperm count. 
-

icity in sperm cells and this is  in agreement with 

sperm cells; the increase in sperm abnormali-

germ cells leading to altered sperm morpholo-
-

cal thiol groups in protein can alter the structure 

in sperm count is an important factor leading to 

-
crease in sperm counts is due to the generation of 

Endogenous and exogenous antioxidants may pro-
tect cells and tissues from destructive effects of 

-
ported that sperm disorders can be improved by 

-
tioxidant properties of American ginseng are well 

been reported to exhibit free radical scavenging ac-

The results of this current study also suggest that
-

al. reported ginsenosides increases sperm motility 
-
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-
ported  that the velocity parameters (VSL, VCL and 

-
cline in sperm velocity, percentage of motile sperm, 

-

remains a problem even in patients who are not 
-

composes sperm plasma membrane and is there-

which is presumably caused by a rapid loss of in-
-

lum. Activity of Na -K
to ROS, thus depletion of Na -K
a good reason for the reduction of sperm motil-
ity. The existence of morphologic abnormalities 
and decreased sperm viability has been associated 

Sperm cells are more susceptible to peroxidative 
damage because of high concentration of polyun-
saturated fatty acids and low antioxidant capacity 

acids such as sperm are readily attached by ROS. 
-

can result in cell lysis. Reduction in sperm counts, 
the existence of morphologic abnormalities could 

-

in sperm numbers and motility and an increase in 
the number of morphologically abnormal sperm 
cells. American ginseng treatment exhibits thera-
peutic effects on sperm parameters in rats treated 

free radical scavenger and therefore causes these 

Conclusion

ginseng acts as a potent antioxidant in the protec-
tion of rat sperm cells against oxidative stress in-
duced by cyclophosphamide. Furthermore, it pro-

toxicity.
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