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ABSTRACT

The present experimental study was designed to investigate to elucidative effect of forced
swimming stress on female mice fertility with emphasis on cocyte number and their quality and
ultimately their in vitre fertilization capacity. A total 30 adult NMRI (Noda Medical Research
Institute) mice randomly divided inte two equal groups (n = 15); 1) control and 2) experimental
groups. The control group remained in their cages, but experimental group was submitted to forced
swimming for 3 min in water at 32°C daily for 50 days. The NMRI female mice in two group of
study who mention above were administered intra-peritoneally with 5 IU pregnant mare serum
gonadotropin (PMQ) for superovulation. This was followed 48-48 h later by the intraperitoneal
administration of B [lJ Human Chorionie Gonadotropin (HCG). Mice were euthanized 12-14 h after
HCG injection by cervical dislocation method and oocytes collected from fallopian tube. Then count
and quality of cocyte were assessed. In order to evaluated of fertilization capacity, a pre-incubated
capacitated sperm was gently added to the freshly collected ova of two groups of study and two-cell
embryos was counted 24-26 h after completion of fertilization in vitro. The fertilization capacity of
oocyte of exposed to forced swimming stress was significantly lower than control groups (p<0.05).
The plasma level of FSH and LH was significantly increased in stress mice group (p<0.05). The data
of this present study clearly showed that forced swimming stress do not alter number of ococyte
extraction but quality of extracted ooeyle significantly decrease in mice exposed to forced swimming
stress.
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INTRODUCTION

A couple 1s considered infertile if the woman does not conceive a child after one year of
unprotected, well-timed intercourse, or she has been unable to carry a pregnancy to a live birth.
In the United States about 10% of couples are affected by infertility (Philippov et al., 1998).
According to the American Society for Reproductive Medicine, roughly one-third of infertility cases
can be attributed to male factors and ancther one-third to factors that affect women. For the
remaining infertile couples, infertility is caused by a combination of problems in both partners
{about 13%) or is unexplained (about 10%) (Philippov ef al., 1998; Sheiner ef al., 2002). The most,
common cause of female infertility is an ovulation disorder. Other causes of female
infertility include blocked fallopian tubes, polycystic ovary syndrome (PCOS) and endometriosis
{Maubon et al., 2008), Psychological stress has been compromised as one of the major causes of
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idiopathie infertility in both men and women (Shahid, 2009; Wischmann et al., 2009; Akizuki and
Kai, 2008; Damti et al., 2008; Moreira et al., 2005). Many studies have investigated psychological
causes affect male factor infertility (Zorn et al., 2008; Clarke ef al., 1999; Hjollund ef al.,
2004 a, b; Sheiner et al., 2003; Pock et al., 20058), but it remains difficult to tease out stress as a
cause or consequence of infertility. A diversity of stress factors such as microorganisms,
hyperthermia and exposure te heavy metals inhibit male repreductive functions and
spermatogenesis (Ozawa et al.,, 2002). After implementation of the stressful stimuli such as
prolonged immobilization and forced swimming stress, similar effects were observed by
Almeida et al. (2000) and Mingoti et al. (2003). In erlear study, it 1s demonstrated that forced
swimming 18 one of the main stressful factors in the time course equal spermatogenesis periodi.e,,
48-50 days (Saki et al., 2009). In the rat will be significantly effective to reduce the number and
motility of sperm as well as the in vitro fertilization capacity (Saki et al., 2009). Frevious study
showed that the rate of pre-and post-implantation loss in female rats mated with stressed male rats
significantly increased (Saki ef al., 2010). With our literature review, we reached the conclusion
that no published report on the effect of forced swimming stress on the of female mice fertility. So
it was decided to be a study done in females mice with emphasis on coeyte number and their quality
and ultimately their in vitro fertilization capacity.

MATERIALS AND METHODS

Animals: This study was conducted from March 2009 to November 2009, A total 30 adult NMRI
{Noda Medical Eesearch Institute) female mice 8-10 weeks of age, weighing Bb+5.6 g were
purchased from Laboratory Animals Care and Breeding Center of Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran. All mice were randomly divided into two equal groups (n = 15);
(1) control and (2) experimental groups. All animals were housed individually per cage under
a 12 h hght/dark cycle, 20£2°C temperature and 60-65% humidity-controlled room with food and
water ad ltbitum. All procedures were approved by international guidelines and by the Institute
Research Ethics and Animal Care and Use Committee of Ahvaz Jundishapur University of Medical
Sciences.

Experimental design: As the control group remained in their cages, the experimental group was
submitted to forced swimming for 3 min in water at 32°C daily for 50 days. Stress was sized up by
the hot-plate test after the last stressing session (Mingoti et al., 2008). In the hot-plate, the plate
temperature was 52°C and maximal cut-off time was 60 sec. The latency time for the hind licking
after exposure to the hot-plate surface was measured and the increase in relation to control was
considered to be an index of the antinociceptive effect.

Oocytes collection procedure: The NMRI female mice in two group of study who mention above
were administered intra-peritoneally with 5 IU pregnant mare serum gonadotropin (PMG;) for
superovulation. This was followed 46-48 h later by the intraperitoneal administration of 5 U
Human Chorioniec Gonadotropin (HCG), Mice were euthanized 12-14 h after HCG injection by
cervical dislocation method. After disinfection with 70% alcohol and cpening the abdomen wall, the
Y-shaped uterus, ovaries and oviducts were identified. The oviducts were excised as follows:
Clamping cornuas, dissecting the peritoneum and fat between ovary and tube and then cutting the
fallopian tube from the proximal end and cumulus-cocyte complexes were collected in KSOM
medium. The granulesa cells of oocytes were removed by pupating in KSOM medium containing
80 IU mL ™ hyalurcnidase and mature ooeytes obtained then the count and quality of cocyte were
assessed.
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Quality assessment of oocytes: Morphologic evaluation was performed using an inverted
microscope at X200 magnification. Oocyte morphology classification was established in accordance
with the main observed morphological characteristics. They were grouped as follows:

¢ Healthy oocyte with a homogenous and clear cytoplasm, a normal polar body, perivitelline space
and shape

*  Absence of the first polar body in the perivitelline space

*  Fragmented first polar body

*  Abnormal perivitelline space

*  Fragmented ooplasm

«  Other problems: lysed coplasm or not spherical cocyte

+  Multiple abnormalities (at least two abnormalities) (Kundt ef al., 2009)

Sperm extraction: Males of proven fertility were euthanized and the cauda epididymis removed
and immediately inserts into a 150 pL drop of TYH medium+5 mg mL ™. Bovine Serum Albumin
(BSA) under mineral oil (Sig., embryo-tested, cat. No. M8410), The epididyvmis contents were
squeezed out. The spermatozoa were extracted from the caudal part of epididymis and
incubated for 60 min at 37°C in 5% CO, in humidified air for the purpose of capacitation
{O'Flaherty et al., 2005).

IVF method: In vitro fertilization was carried out in drops of KSOM medium plus, 5 mg mL
Bovine Serum Albumin (BSA) under mineral cil. A pre-incubated capacitated sperm was gently
added to the freshly collected ova of two groups of study. The combined sperm-cocyte suspension
was incubated for 4-6 h under a condition of 5% CO, and 37°C temperature. The ova were then
washed through several changes of medium and finally incubated in drops of KSOM+5 mg mL ™
BSA under mineral oil. Fertilization was assessed by recording the number of two-cell embryos
24-26 h after) completion of fertilization in vitro (Saki et al., 2006),

Hormone assay method: Blood plasma FSH and LH concentration were measured in each
sample by radioimmunoassay (RIA) using two commercial Kits (Onclin ef al., 2002),

Statistical analysis: Data are stated as a Means+SD and percentage. The statistical significance
of difference between the control and experimental groups was determined by the chi-square.
Differences between the means were considered to be significant when p<0.05 was achieved.

RESULTS AND DISCUSSION

In this study 15 adult female mice with 8 to 10 weeks old were used in each group of study. As
shown in Table 1 the total extracted ococyte was 163 and 179 for control and stressed mice,
respectively. The difference between two groups of mouse study was not significant. (p>0.05).

The 96.64 and 57.54% of total oocyte extraction were healthy in control and stress mice groups,
respectively. Statistical analysis showed the significant differences between two groups of study
(p<0.05). There was difference in percentage of non healthy cocyte extraction of two groups of
study (34.46% 1n control group versus 42.46% in stress mice group) (p=>0.05). The fertilization
capacity of oocyte of exposed to forced swimming stress was significantly lower than control groups
{(p=<0.05). The plasma level of FSH and LH was significantly increased in stress mice group (p<0.05).
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Tahble 1: Effect of forced swimming stress on number, quality, fertilization capacity of cocyte female mouse and sex hormones

Animal study group (n = 15)

Variables Control Experimental p-value
Tatal extracted oocyte 163 Per uterus:10.86 179 Per uterus:11.93 0.070
Healthy oocyte (%) 107 (96.64%) 103(57.54%) 0.003
Naon-healthy 56 (34.46%) 76(42.46%) 0.030
In vitro fertilization rate (%) 50 (30.67%) 140(78.21%) 0.008
FSH level (mIU mL™ plasma) 0.21+0.03 0.11+0.04 0.010
LH level mIU mL™ plasma) 0.14£0.02 0.00+£0.03 0.040

In the industrialized world, approximately 12% of couples suffer from infertility. Approximately
40% of the causes of infertility are attributed to women (Damti et al., 2008). A great deal of
research in reproduction has revealed that the decrease in male and female fertility over the last
few decades may be due to harmful environmental influences, pollutants and stress (Kaneko ef al.,
2004). The present experimental study was designed to investigate to elucidative effect of forced
swimming stress on female mice fertility with emphasis on cocyte number and their quality and
ultimately their in vitro fertilization capacity. The data of this present study clearly showed that
foreed swimming stress do not alter number of cocyte extraction but quality of extracted oocyte
significantly decrease in mice exposed to forced swimming stress. As our best knowledge this report
will be given for the first time. In this study, we observed that the rate of fertilization in cocyte
extracted from mice exposed to forced swimming stress was decreased. This result may due to
increase of the non healthy oocyte. Previous study showed that the quality of oocytes has the
greatest influence on results of the monospermic fertilization, early development and implantation
of embryos. Therefore, the quality of oocytes can be a determining factor in the fertilization of
cocyte, culture of high quality embryos and treatment of infertility (Marteil et al., 2009). These
findings are consistent with the results of present study. Under stimulation by the excess of
pituitary Luteinizing Hormone (LH) in vive, the ococyte reinitiates meiosis, nucleus of the oocyte
changes its structure and then nuclear membrane of cocyte disappear (Fan and Sun, 2004). The
microtubules become organized into a bipolar spindle and all chromosomes align at the cell equator.
The first meiotic division continues in ococyte; after this division, the first polar body separates and
it enters the perivitelline space. Then the second meiotic division takes place and stops in metaphase
II. This process is known as the maturation of cocyte nucleus (Sun and Nagai, 2003). In order that
the cocyte would be successfully fertilized and a new body would develop, the nucleus and
cytoplasm of oocyte must be mature at the same time (Krisher, 2004). The results of this study
showed that plasma level of LH and FSH significantly decrease in mice exposed to forced
swimming. This finding supported the study of Damti et al. (2008). In conclusion may we can
conclude that LH and as well as FSH have an important effect on oocyte quality.

CONCLUSION

The present data demonstrate that forced swimming, when applied to adult female rats, quality
of extracted cocyte significantly decrease. This result may raise the attention to effect of stress in
humans in terms of sports training and stress from day to day life.
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