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ABSTRAK

Angka keberhasilan fertilisasi pasca simpan beku oosit masih sangat rendah, hal ini dikarenakan oosit memiliki sifat yang khas yaitu
rasio volume dan permukaannya rendah menyebabkan terbatasnya penetrasi air dan krioprotektan menembus sel. Selain itu oosit
matur memiliki benang spindle yang sangat rentan terhadap proses penurunan suhu. Simpan beku oosit sangat diperlukan terutama
pada wanita yang perlu dilakukan penyelamatan kesuburan agar kelak oositnya dapat difertilisasi. Maturasi dilakukan dalam
medium TC 100 µl ditutup dengan mineral oil dalam cawan petri dengan diameter 36 mm. Vitrifikasi diawali dengan pencucian
oosit dalam medium PBS yang disuplementasi serum 20% selama 1-2 menit, dilanjutkan dalam medium PBS + serum 20% + etilen
glikol 10% selama 10-14 menit. Oosit kemudian dipindahkan dalam medium vitrifikasi PBS + serum 20% + sukrosa 0,5M + etilen
glikol 15% + PROH 15% selama 25-30 detik. Thawing dilakukan dengan cara oosit direndam secara berturut dalam media: 1). PBS
+ 20% serum + sukrosa 0,5M, 2). PBS + 20% serum + sukrosa 0,25M, dan 3). PBS + 20% serum + sukrosa 0,1M. Inseminasi
dilakukan dalam rosset, Jumlah fertilisasi diamati setelah 48 jam. Fertilisasi pada kelompok kontrol sebesar 42,97%, sementara
pada K1 dan K2 tidak ada fertilisasi sama sekali. Hasil analisis menunjukkan fertilisasi pada kelompok kontrol dan perlakuan
berbeda secara signifikan pada p<0,05, pada kelompok perlakuan baik K1 maupun K2 tidak ada fertilisasi sama sekali. Simpulan
penelitian ini adalah tidak ada perbedaan jumlah fertilisasi antara oosit sapi yang divitrifikasi pra dan pasca maturasi in vitro.
(FMI 2016;52:104-107)

Kata kunci: vitrifikasi, fertilisasi in vitro

ABSTRACT

The success rate of fertilization post save frozen oocytes is still very low, because the oocyte has distinctive features, namely the
volume ratio and a lower surface to the limited penetration of water and cryoprotectants penetrate cells. Beside mature oocytes have
a thread spindles are particularly vulnerable to the drop in temperature. Keep frozen oocytes is needed, especially in women who
needed rescue fertility so their oosit can be fertilized. Maturation is done in TC 100 mL medium covered with mineral oil in a petri
dish with a diameter of 36 mm. Oocyte vitrification begins with washing in PBS supplemented medium serum 20% for 1-2 minutes,
followed by serum in the medium PBS + 20% + 10% ethylene glycol for 10-14 minutes. Then oocyte vitrification medium is
transported in PBS + serum 20% + sucrose 0.5M ethylene glycol + 15% + 15% PROH for 25-30 seconds. Thawing oocytes is done
by successive immersed in the media: 1). PBS + 20% serum + 0.5M sucrose, 2). PBS + 20% serum + 0.25M sucrose, and 3). PBS +
20% serum + 0.1 M sucrose. Insemination is done in rosset, and the number of fertilization was observed after 48 hours.
Fertilization in the control group amounted to 42.97%, while the K1 and K2 there are no fertilization at all. The analysis showed that
fertilization in the control and treatment groups significantly different at p <0.05 in both treatment groups K1 or K2 there are no
fertilization at all. The conclusions of this study is there is no difference between the amount of fertilization of bovine oocytes were
vitrified pre and post-maturation in vitro. (FMI 2016;52: 104-107)
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INTRODUCTION

The success rate of fertilization post save frozen oocytes
is still very low, this is because the oocyte has distinc-
tive features, namely the volume ratio and a lower
surface to the limited penetration of water and cryo-
protectants penetrate cells (Cotichoi et al 2004).
Additionally mature oocytes have a thread spindles are
highly susceptible to temperature reduction process
(Chen et al 2003). Keep frozen oocytes is needed,

especially in women who needed rescue fertility so that
their children oocytes can fertilized, it can occur in
women with ovarian cancer who do not have a spouse.
Keep frozen should be performed on oocytes immature
to obtain more oocytes reserves, but until now the
numbers post-fertilization oocytes vitrification
immature still low.

Immature oocytes can be mature spontaneously when
taken out of the follicle, it has been known for more
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than 70 years ago. In vitro maturation is a process of
growth factor-mediated induction. Oocyte retrieval of
dynamic environments prematurely, would disturb his
capacitation in vivo. Deficiency that occurs during the
maturation process will affect embryo development and
implantation number, therefore the ability of the
development of in vitro oocyte maturation results
strongly influenced culture conditions. Deficiency
during maturation has mostly to do with the cellular
mechanisms of the programming on the core. In-
sufficiency in the maturation of the cytoplasm, are often
still allows oocytes to mature but the inability of cellular
mechanisms during maturation led to the failure of the
embryonic development after fertilization (Carrell &
Peterson 2010). The success of oocyte maturation in
addition to depending on the media and substances
additives, also depends on the quality of the CO2
incubators are used. Good incubator will be able to
distribute and regulate the concentration of CO2
permanently and evenly, and the temperature is not too
much changed around 38°C. Incubation in medium
TCM 199 for 18 and 24 hours there was no significant
difference in the numbers of maturation, respectively
71% and 76% (Prokofiev et al 1992).

The use of freeze-warmed oocytes can be compared to
fresh oocytes in embryonic development (Kuwayama et
al 2005). Chang et al (2011) mentions that the yarn
spindles of oocytes can be maintained during the
process of freezing and warming, even if exposed to
extremely cold temperatures and undergo a transition
phase 2 times. Vitrification on immature bovine oocytes
showed better results when frozen with granulosa cells
than without the granulosa cells (Kuwayama et al 2005).
Procedure culture and store frozen oocytes is currently
growing. Oocyte vitrification protect from the formation
of ice crystals. Replacement of water with high concen-
trations of cryoprotectants protect cells when cooled and
to prevent the formation of ice crystals, shock and
osmotic shock fluid, so that the frozen oocytes can be
matured for a further difertilisasi.Tujuan this study is
the comparison between the amount of fertilization of
bovine oocytes were vitrified pre and post-maturation in
vitro.

MATERIALS AND METHODS

Total cleavage of K0 is 42.97% ± 12.04, significantly
different from the group K1 and K2 are no cleavage at
all at p <0.05. Results with LSD Post Hoc test showed
that the amount of cleavage on K0 with K1 and K2
shows significant differences (p <0.05), whereas in the
group K1 to K2 there is a significant difference (p
<0.05).

Figure 1. Mean cleavage

Fig. 2. Cleavage of embryos was observed after 48
hours, cleavage occurs from 2-8 cells

DISCUSSION

Fertilisation is the union of male and female gametes.
IVF requires almost the same conditions that exist
within the body. The environmental conditions need to
be well prepared, medium, temperature, the incubator
should be in prime condition for support of fertilization.
Conditions are optimal oocyte and sperm also affect
fertilization. Sperm will be able to fertilize an oocyte
after undergoing a process of capacitation, the sperm to
become more active and have more rapid motility to
fertilize oocytes. Sperm also have to undergo the
acrosome reaction by releasing enzymes that exist in his
head to be able to penetrate the oocyte.

This study uses frozen cattle semen for fertilization, the
sperm is processed with EBSS medium that has been
added caffeine and heparin, preparation method used is
a swim-up. Frozen sperm motility has lower after
warmed (70% -30%) but the morphology is similar to
fresh semen (Parrish et al 1995). Warming and process-
ing of sperm also plays an important role for
fertilization. Medium EBSS a fertilization media con-
tainning the minerals calcium, potassium, magnesium
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and sodium chloride, 1% BSA and pyruvate as a
nutritional ingredient spermatozoa during capacitation
and fertilization of oocytes in vitro. Media EBSS also
contain heparin and caffeine. Niwa et al (1988) reported
that in mammals, the most suitable medium for the
capacitation and fertilization is media containing
mineral, is also equipped with heparin and caffeine.

This study showed no fertilization at all the treatment
groups both K1 and K2 although the number maturation
and normal morphology in both treatment groups is
quite high, whereas in the control group there is
fertilization of 42.97%. Inability fertilization oocytes
after vitrification process can be caused due to the
ongoing apoptosis during cell culture. Men et al (2003)
stated even though 92% of oocytes had normal
morphology after vitrification, in the course of his
culture the number of oocytes that showed increased
expression of caspase 3 increased. Apoptosis also
occurs in cumulus cells were frozen using DMSO and
PROH, the number of cumulus cells undergoing
apoptosis ranged from 15-70% (Hu et al 2012), cumulus
cell damage caused low ability of oocytes for
fertilization. Factors cooling, cryoprotectants and
osmotic shock to trigger apoptosis.

Cumulus cells play an important role in fertilization, the
presence of cumulus cells can minimize the release of
cortical granules that will prevent premature hardening
zone. Vitrification results in the release cumulus cells
that surround the zone although apparently still intact
(VandeVoort et al 2007). Changes in ion Ca in the zona
pellucida trigger the hardening zone, three cryoprotec-
tants commonly used in vitrified ie PROH, EG and
DMSO generates change of calcium in the zona
pellucida, EG provides increased very little, PROH
effect a sustained increase (Larman et al 2007 ) and
DMSO provides the greatest effect (Larman et al 2006).
Tian et al (2007) reported vitrification using EG and
DMSO resulted in a decrease in the number of sperm
penetration of the oocyte, cortical granule distribution is
uneven, the release of all cortical granule and improved
digestion of the zona pellucida. Vitrification using
PROH also lead to changes in the distribution and early
release of cortical granules in oocytes mature and
immature. Cortical granule which should neatly lined up
on the edge of the oocyte is located deep within the
cytoplasm (Gethler et al 2006).

A decrease in the release of cortical granules and
increased penetration of sperm in the vitrification zone
obtained by using calcium-free medium (Fujiwara et al
2010, Kohaya et al 2011). Changes to the zone will
inhibit fertilization, Mavrides & Morroll (2005) states
the need to bypass the post-oocyte vitrification to occur
by performing ICSI fertilization. Fusion occurs after the

sperm penetrates the zona pellucida, the sperm will fuse
with the cytoplasmic membrane, fertilization failure can
be caused failure of sperm fusion with the cytoplasmic
membrane despite already successfully passed through
the zona pellucida. Cytoplasmic membrane susceptible
to clotting, CH2 bond in the cytoplasmic membrane
undergo changes during oocyte freezing. These changes
occurred in the frozen oocytes in immature and mature
phase (Ghetler et al 2005).

CONCLUSION

There is no difference between the fertilization of
bovine oocytes vitrified pre and post-maturation in
vitro. Further research is needed to see if there is
damage to the oocyte cytoplasm and the zona pellucida
examination to see if the failure of fertilization is due to
the factor of hardening zone.
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