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© . ABSTRACT
In this research, the effect of vitamin C as an antioxidant was investigated on in vitro fertiliza-
: tion and fetal growth in cocytes obtained from small laboratory mice with experimentally-induced polycystic ovary syndrome
Received: 28 Jan 2023 (PCOS) using estradiol valerate.
Accepted: 18 Mar 2023 M A number of 8-week-old Swiss-type adult mice were randomly selected and categorized into control (fed only
: with water and food) and PCOS (using estradiol valerate by intraperitoneal injection) groups. After a 2-month treatment
period, hCG and Folligan drugs were injected intraperitoneally to stimulate ovulation. The oocytes were dissected, washed,
and cultured in an HTF medium containing BSA (4 mg/mL). Oocytes obtained from mice were divided into different groups
using culture media containing different doses of vitamin C. Then, the quality of the developed embryos, the percentage of
cleavage, the number of arrested embryos, and the percentage of blastocysts created during 120 hours in each group were
evaluated using an inverse microscope.
[T The results of examining the percentage of fertilization, blastocyst, and other stages of fetal development showed
that the induction of polycystic ovary syndrome caused a significant reduction in the stages of development and growth of
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fertilization, Fetal the fetus compared to the control group. It has also caused an increase in type | and type Il embryos.

| A i
:cei\;e opment, Ascorbic m Overall, using antioxidant vitamin C with the proper dose can positively affect fertility and fetal growth in the
culture medium of in vitro fertilization.
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Introduction

n this research, the effect of vitamin C as

an antioxidant was investigated on the

process of in vitro fertilization and fetal

growth in oocytes obtained from small

laboratory mice with experimentally-in-
duced polycystic ovary syndrome (PCOS) using estradiol
valerate.

Methods

A number of 8-week-old adult mice were randomly se-
lected and divided into control (fed only water and food)
and PCOS (using estradiol valerate by intraperitoneal in-
jection). After a 2-month treatment period, Folligan and
hCG drugs were injected intraperitoneally to stimulate
ovulation. Using the dissecting technique, we removed
the eggs and, after washing them, transferred them to
the HTF culture medium containing BSA (4 mg/mL).
Oocytes obtained from mice were divided into different
groups using culture media containing different doses of
vitamin C (50 pmol, 100 pmol, and 200 umol). Motile
spermatozoa were added to a concentration of one mil-
lion per milliliter of culture medium. Fertilization was
confirmed about 6-8 hours after the addition of sperm by
observing two pronuclei, creating the zygote. After wash-
ing, the fertilized eggs (zygotes) were put into the fresh
culture medium, which had already reached equilibrium
in different groups. Finally, the quality of the developed
embryos, the percentage of cleavage, the number of ar-
rested embryos, the amount of their lysis and fragmen-
tation, and the percentage of blastocysts created were
evaluated during 120 hours in each group. The amount
of lysis and fragmentation of embryos was analyzed by
proportion method using Minitab software (Minitab Co.,
USA). The significance value was set at P<0.05.

Results

The results of examining the percentage of fertiliza-
tion, blastocyst, and other stages of fetal development
showed that the induction of PCOS caused a significant
reduction in the stages of development and growth of the
fetus compared to the control group. It has also caused
an increase in type I and type Il embryos (embryos with
complete and moderate lysis and necrosis). This research
shows the protective effect of vitamin C, whose addition
to the embryo culture medium of the polycystic group
increased the percentage of fertilization, blastocyst, and
other stages of embryonic development. It also decreased
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the percentage of type I and type Il embryos. Based on
the obtained results, the administration of estradiol valer-
ate and creating PCOS mice caused a significant decrease
in the percentage of conception from 95.43 in the con-
trol group to 77.59 in the PCOS group (P<0.05), which
shows a reduction in fertility in the PCOS group. Exam-
ining the percentage of conception showed that adding
vitamin C to the culture medium of the polycystic group
increased the percentage of conception compared to the
polycystic group, whose culture medium did not contain
antioxidants. This increase was significant in the case of
the 200 pmol dose (85 versus 58) compared to the poly-
cystic group (77 versus 59). This outcome was probably
due to the correction of the damage caused by the poly-
cystic syndrome by the antioxidant used in the culture
medium. Studying the percentage of two-celled embryos
created, marking the beginning of cleavage, revealed that
the administration of estradiol in the PCOS group caused
a significant decrease in the percentage of these embryos
from 92.55 in the control group to 59.36 in the polycystic
group (P < 0.05). The percentage of two-celled embryos
in polycystic groups in all three studied vitamin C doses
significantly differed from the polycystic group whose
culture medium lacked antioxidants (P<0.05). Examin-
ing the percentage of embryos that reached the blastocyst
stage after 120 hours revealed that the administration of
estradiol in the PCOS group caused a significant decrease
in the percentage of these embryos from 59.04 in the con-
trol group to 26.08 in the polycystic group (P<0.05). Also,
the results showed that adding vitamin C to the culture
medium of the PCOS group increased the percentage of
blastocytes compared to the polycystic group, whose cul-
ture medium did not have antioxidants. This increase in all
three doses of vitamin C added to the culture medium of
polycystic cysts was significant compared to the polycys-
tic group without antioxidants (P<0.05). The comparison
of the percentage of hatched embryos (out of their shells)
revealed that the administration of estradiol in the PCOS
group caused a significant decrease in the percentage of
these embryos from 43.08 in the control group to 8.57 in
the polycystic group (P<0.05). Also, the results showed
that adding vitamin C to the culture medium of the PCOS
group increased the percentage of hatched embryos com-
pared to the polycystic group, whose culture medium did
not contain antioxidants, and this increase in the dose of
200 and 150 pmol compared to the polycystic group was
significant (P<0.05). In addition, comparing the percent-
ages of type Il embryos in the polycystic groups with cul-
ture medium containing antioxidants showed that adding
antioxidants could reduce this type of embryos compared
to the polycystic group without antioxidants. This reduc-
tion in any of the doses of vitamin C was not significant
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compared to the polycystic group, and the polycystic
groups that had different doses of vitamin C added to their
embryo culture medium did not show any significant dif-
ference compared to each other (P>0.05).

Conclusion

In a healthy body, reactive oxygen species and anti-
oxidants are in balance. When this balance is disrupted,
oxidative $tress occurs, which affects the reproductive sys-
tem and even menstrual cycles in women. In general, it
can be concluded that using vitamin C antioxidants in the
appropriate dose in the in vitro fertilization culture envi-
ronment has reversed the adverse effects of the polycystic
ovary on the quality of oocytes due to its effective antioxi-
dant substances. It can also have a positive impact on their
fertility and fetal growth. Factors such as oocyte quality,
culture medium, oxygen level, number of embryos per
culture unit (embryo density), energy source, and oxida-
tive stress may affect the success of in vitro fertilization.
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2. Reactive Oxygen Spicies (ROS)

3. Superoxide Dismutase (SOD)

4, Glutathione Peroxidase (GPX)
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