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Despite substantial progress in the development of procedures for in vitro
maturation, in vitro fertilisation and in vitro culture, the production of viable embryos
in most laboratories is around 20-30%. The objective of this study was to examine
ultrastructural changes induced in bovine oocytes during various stages of in vitro
embryo production as these changes could contribute towards the low viability of the
embryos.

The oocytes recovered from slaughterhouse ovaries were transported in
modified Dulbecco’s phosphate buffered saline for various periods of time at two
different temperatures, in vitro matured (IVM), in vitro fertilised (IVF) and in vitro
cultured (IVC) to morulae stages. After submitting to various stages mentioned
above the oocytes were processed for transmission electron microscopy and
examined in Hitachi 7100 or Phillips CM 12 electron microscopes at 75 or 80 kV

respectively.



Results exhibited that holding of oocytes in commonly used transport
medium induced changes in the organelles such as rough endoplasmic reticulum,
cortical granules, mitochondria and Golgi complexes both in the cumulus cells and
those present in the oocytes. The severity of these changes was higher in oocytes
transported at 2-4° C than those transported at 35-37° C the effect of which was
reflected by the viability test. None of the cleaved oocytes (0/49) in the former while
an average of 18.2% (10/55) of the oocytes in the latter developed to morulae. In the
second experiment, the oocytes which were submitted to IVM, exhibited
ultrastructural changes such as incomplete cumulus expansion, swelling of
mitochondria, reduced incidence of cortical granules and accumulation of lipid
droplets which were probably the factors affecting the viability of oocytes.

In the third experiment, examination of in vitro produced morulae (35/121,
28.9%) revealed the presence of a large number of lipid droplets, vacuoles and
numerous mitochondria undergoing the process of degeneration which ultimately
may affect the viability of embryos. It was concluded that the ultrastructural changes
induced during various stages of in vitro embryo production contribute towards low

viability of the in vitro produced embryos.
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Sungguhpun banyak kemajuan dalam perkembangan prosedur pematangan in
vitro, persenyawaan in vitro dan kultur in vitro, penghasilan embrio-embrio hidup di
kebanyakan makmal adalah sekitar 20-30%. Objektif kajian ini adalah untuk
memeriksa perubahan-perubahan ultrastruktur pada oosit bovin yang tercetus semasa
pelbagai peringkat penghasilan embrio secara in vitro di mana ini mungkin
merupakan salah satu faktor penyumbang kepada rendahnya tahap hidup embrio
tersebut.

Oosit-oosit yang dikumpul dari ovari rumah sembelih dipindah dalam larutan
salina tertimbal Dulbecco’s fosfat di pelbagai peringkat masa dalam dua suhu yang
berbeza, dimatang, disenyawa dan dikultur secara in vitro sehingga peringkat morula.
Selepas melalui beberapa peringkat, oosit ini ditetap dalam 2.5% gluteraldehid
tertimbal dengan sodium cocodilat dan diproses untuk mikroskopi elektron
penularan. Perubahan ultrastruktur tercetus di pelbagai peringkat diperiksa dengan
menggunakan mikroskop elektron penularan Hitachi 7100 atau Phillips CM 12 pada
75kV atau 80 kV, masing-masing.

Keputusan menunjukkan bahawa menyimpan oosit dalam larutan pemindah

mencetus perubahan-perubahan pada organel seperti retikulum endoplasmik kasar,
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granul kortikal, mitokondria dan kompleks Golgi pada sel kumulus dan oosit.
Perubahan ini meningkat menjadi teruk pada oosit yang dipindah pada 2-4°C
berbanding 35-37°C. Tiada oosit yang membentuk morula (0/49) pada suhu terdahulu
sementara suhu berikutnya menghasilkan sebanyak 18.2% (10/55) morula.

Dalam ujikaji kedua, oosit yang dilalukan pematangan irn vitro, menunjukkan
perubahan ultrastruktur seperti pengembangan kumulus tak lengkap, pengembungan
mitokondria, pengurangan kortikal granul dan pengumpulan titisan lemak yang
memberi kesan kepada tahap hidup oosit.

Dalam ujikaji ketiga, pemeriksaan morula (35/121, 28.9%) yang dihasilkan
secara in vitro menunjukkan kehadiran banyak titisan lemak, vakuol dan mitokondria
yang mengalami proses degenerasi di mana akhirnya memberi kesan kepada tahap
hidup embrio. Kesimpulannya, perubahan-perubahan ultrastruktur yang tercetus
semasa pelbagai peringkat penghasilan in vitro embrio merupakan salah satu faktor

yang menyumbangkan kepada kadar konsepsi yang rendah embrio-embrio ini.
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CHAPTER 1

GENERAL INTRODUCTION

A cow normally produces single ovum at each ovulation and if fertilised it
delivers a calf at the end of a long gestation period and hence the rate of genetic
improvement is slow in this species. In her life time, a cow produces less than ten
calves. The ovaries of a calf at birth contain a large pool of (75-160 x 10° ) primary
oocytes, the majority of which are wasted in her life time. The availability of
techniques to make greater use of these oocytes will facilitate rapid genetic progress
of this animal and is one of the main objectives of research in animal reproduction.

Techniques are now available by which immature bovine oocytes recovered
from the ovaries can be matured and fertilised in vitro to produce embryos for
research and commercial production. Bovine in vitro fertilisation (IVF) has received
greatest attention in the recent years and could serve as a model for the useful
reproductive technologies. This technique can provide valuable source of low cost
embryonic material and can be used as a replacement for conventional embryo
transfer (ET) procedures. With this technique, in vitro produced embryos can be
generated from oocytes collected from slaughterhouse or from live normally cycling
females using intravaginal ultrasonographic puncture techniques (Pieterse et al.,

1991).



