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ABSTRACT 

The evaluation of ovaries, efficient collection and grading the cumulus oocyte complexes 
(COCS) is the initial step involve in the production of embryo in vitro. The objectives of 
this study were to evaluate the ovaries and recovery rate of COCS from goat 
slaughterhouse ovary and to find out the relationship between the number of follicles 
dissected and cumulus oocyte complexes (COCS) recovery. From the observation of the 
ovarian types, it was found that 100% of ovaries were to ovary without CL group. In 
each and every ovarian surface, the number of visible follicles was counted and the 
follicles were collected by blunt dissection technique. Via blunt dissection, scissors and 
forceps were used to dissect individual follicles from the ovaries, and then the follicular 
materials were harvested individually in the culture dish. The follicular materials collected 
was observed under microscope to categorize the COCs as grade A (oocyte 
homogenously surrounded with cumulus cells), grade B (oocyte partially surrounded with 
cumulus cells), grade C (oocyte not surrounded at all with cumulus cells) and grade D 
(degeneration observed both in oocyte and cumulus cells). Grade A and grade B were 
considered as normal COCs while grade C and grade D were considered as abnormal 
COCs. The results were analysed using mean ± SE with the help of Microsoft Office 
Excel 2013. From the total of 159 visible follicles, 117 follicles were able to be dissected. 
Among the follicles dissected, the total 66 COCs collected and classified into two groups; 
normal (Grade A and B) group and abnormal (Grade C and D) group. It shows that all 
the visible follicles not able to be dissected which is normal. However, the number of 
normal coes per ovary (4.9 ± 0.6) observed is higher than the number of abnormal 
coes per ovary (1.7 ± 0.6). The average recovery rate of coes per ovary was 56.7 %. 
From the total, the recovery rate for the normal coes (42.4 %) was higher than the 
recovery rate for the abnormal coes (14.3 %). The COCs recovery increased as the 
number of follicle dissected increased which reflected that higher number of follicles 
positively effected on the increasing of coes recovery. From this study, it can be 
concluded that only the non-cyclic female goat were slaughtered in the slaughterhouse. 
Mostly, the non-reproductive performing animals were slaughtered which increase the 
possibility to get the non-cycliC ovaries from the slaughterhouse during the sample 
collection and remarkable number of normal coes is possible to collect by blunt 
dissection technique to initiate the in vitro production of embryo experiment. 
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Pengumpulan dan Penilaian kompleks kumulus oosit (eOCs) daripada ovari kambing 

dalam pandangan pengeluaran em brio secara in vitro 

ABSTRAK 

Penghasilan embrio melalui kaedah in vitro melibatkan beberapa langkah permulaan dan 
penting seperti penilaian ovari, pengumpulan oosit secara berkesan dan 
pengklasifikasian kompleks kumulus oosit (COCS). Objektit kajian ini adalah untuk 
menilai keadaan ovari dan kadar penemuan COCS dari ovari kambing yang disembelih 
dan juga untuk mengetahui hubungan di antara bilangan tolikel yang dibedah dan 
penemuan kompleks kumulus oosit (COCs). Melalui pemerhatian, didapati jenis ovari 
yang diperolehi dari rumah sembelih adalah 100% ovari yang tidak mempunyai korpus 
luteum. Setiap bilangan tolikel di permukaan ovari dikira dan tolikel tersebut dibedah 
menggunakan kaedah pembedahan. Gunting dan torsep telah digunakan untuk 
membedah setiap dan kesemua tolikel dibedah secara individu melalui kaedah 
pembedahan dan diletakkan ke dalam gelas Petri. Kemudian, tolikel yang dikumpul 
diteliti di bawah pandangan mikroskop untuk mengklasifikasikan COCS sebagai Gred A 
(oosit dikelilingi sel-sel kumulus dengan seragam), Gred 8 (sebahagian oosit dikelilingi 
sel-sel kumulus), Gred C (oosit tidak dikeli/ingi sel-sel kumulus), dan Gred 0 (degenerasi 
di/ihat pada oosit dan se/-sel kumulus). Gred A dan 8 dik/asifikasikan sebagai COCs 
normal manakala Gred C dan D diklasifikasikan sebagai COCS tidak normal. Keputusan 
kajian dianalisis mennggunakan min % SE dengan pengggunaan system Microsoft Excel 
2013. Daripada 159 jumlah kese/uruhan to/ikel yang dapat dillhat, hanya 117 to/ikel yang 
dapat dibedah. Di antara to/ike/ yang dibedah, 66 jum/ah COCS berjaya dijumpai dan 
dik/asifikasikan kepada dua kumpu/an; COCs normal (Gred A dan 8) kumpulan dan COCS 
tidak normal (Gred C dan D). Ini menunjukkan jumlah tolikel yang dilihat tidak dapat 
keseluruhannya dibedah ada/ah satu situasi yang normal dalam kajian ini. 
Wa/aubagaimanapun, di dalam kajian ini jumlah COCS normal pada setiap ovari adalah 
dillhat lebih tinggi (4.9 % 0.6) berbanding jumlah COCS tidak normal pada setiap ovari 
(1.7 % 0.6). Purata kadar penemuan COCS pada setiap ovari adalah 56.7 %. Daripadci 
jumlah tersebut, purata kadar penemuan COCs yang bersitat normal adalah lebih tinggi 
(42.4 %) berbanding dengan COCS yang bersitat tidak normal (14.3 %). Penemuan 
COCS meningkat selari dengan peningkatan bilangan tolikel yang dibedah, ia 
menunjukkan bahawa jumlah tolikel yang tinggi memberi kesan yang positit kepada 
penemuan COCS. Melalui kajian in;' dapat disimpu/kan bahawa hanya kambing betina 
yang tidak produktit akan disembelih di rumah penyembelihan. Kebanyakannya, 
binatang yang kurang berprestasi dalam pembiakan akan disembelih meningkatkan 
kemungkinan untuk mendapatkan ovari yang tidak mempunyai korpus luteum sewaktu 
pengumpulan sampel dari rumah penyembelihan dan jumlah normal COCs yang luar 
biasa adalah mampu dikumpul melalui teknik pembedahan dengan menggalakkan 
kematangan dan persenyawaan kajian melalui kaedah in vitro. 

vi 



TABLE OF CONTENTS 

Content Page 

DECLARATION ii 
VERIFICATION iii 
ACKNOWLEDGEMENT iv 
ABSTRAcr v 
ABSTRAK vi 
TABLE OF CONTENTS vii 
UST OF TABLES ix 
UST OF FIGURES x 
UST OF SYMBOLS, UNITS AND ABBREVIATIONS xi 
UST OF FORMULAE xii 

CHAPTER 1 INTRODUCTION 
1.1 Introduction 1 
1.2 Justification 3 
1.3 Objectives 3 
1.4 Hypothesis 3 

CHAPTER 2 LITERATURE REVIEW 
2.1 Goat ovaries 4 
2.2 Goat oocyte 5 
2.3 Ovarian type 5 

2.3.1 Effect of Type of Ovary on the Number of Follicles 6 
2.3.2 Effect of Type of Ovary on coes Effect of Type of Ovary on 7 

Quantitative and Qualitative of COCS 
2.3.3 Effect of Collection Techniques on coes 8 

CHAPTER 3 METHODOLOGY 
3.1 Site of Experimentation and Duration of Study 10 
3.2 Materials 10 

3.2.1 Chemicals and Reagent 10 
3.2.2 Animals 10 

3.3 Methods 11 
3.3.1 Collection and Processing of Ovaries 11 
3.3.2 Evaluation of Ovaries 11 
3.3.3 Collection and Grading of Cumulus-Oocyte-Complexes 11 

(COCS) 
3.3.4 Cumulus-Oocyte-Complexes (COCS) recovery rate 12 

3.4 Experimental Protocols 13 
3.5 Statistical Analysis 14 

CHAPTER 4 RESULTS 
4.1 Quantitative and qualitative evaluation of goat slaughterhouse 15 
ovaries 
4.2 Quantitative and qualitative evaluation of coes 16 

4.2.1 coes recovery rate 17 

vii 



4.2.2 Relationship between the number of follicles dissected and 18 
coes recovery . 

CHAPTER 5 DISCUSSION 
5.1 Quantitative and qualitative evaluation of goat slaughterhouse 19 

ovaries 
5.2 Quantitative and qualitative evaluation of coes 
5.3 Blunt dissection technique 
5.4 The number of follicles dissected and coes recovery 

CHAPTER 6 CONCLUSION 
Conclusion 

REFERENCES 
APPENDICES 

viii 

20 
20 
21 

22 

23 
27 



UST OF TABLES 

Table 

4.1 The ovarian types and number of ovary collected 

4.2 Mean ± SE number of follicle and coes per ovary 

ix 

Page 

15 

16 



LIST OF FIGURES 

Figure Page 

2.1 Representative photographs showing (A) ovaries without corpus 6 

luteum and (6) ovaries with corpus luteum 

3.1 Representative photograph showing blunt dissection 12 

3.2 Flow diagram of evaluation and processing of ovaries 13 

4.1 Examples of goat ovaries collected from the slaughterhouse (Cl- 16 

group) 

4.2 The recovery rate per ovary (%) 17 

4.3 The relationship between the total numbers of follicles dissected 18 

versus the COCs recovery 

x 



LIST OF SYMBOLS, UNITS AND ABBREVIATIONS 

% Percent 

< Less than 

> More than 

°c Degree Celsius 

~g Microgram 

~m Micrometre 

BSA Bovine serum albumin 

CC Cumulus cell 

CL+ Corpus luteum present 

CL- Corpus luteum absent 

COCS Cumulus-oocyte-complexes 

FSH Follicle-stimulating hormone 

G Gauge 

GnRH Gonadotropin-releasing hormone 

IVC In vitro culture 

IVEP In vitro embryo production 

IVF In vitro fertilization 

IVM In vitro maturation 

LH Luteinising hormone 

ml Milliliter 

mm Millimetre 

Naa Sodium chloride 

rRNA Ribosomal ribonucleic acid 

SE Standard error 

UMS Universiti Malaysia Sabah 

vs Versus 

ZP Zona pellucida 

xi 



LIST OF FORMULAE 

Formula Page 

3.1 Recovery rate of coes (%) 11 

o _ Number of coes recovered 
RR Yo- Number of Follides dissected x 100 

xii 



1.1 Introduction 

CHAPTER 1 

INTRODUCTION 

In vitro production (IVP) of goat embryos is a rapidly advancing field and it has been 

improved greatly during the past two decades (Kqtska-Ksiqikiewicz et aI., 2007). The 

production of valuable transgenic goats, capable of producing substances of 

pharmaceutical and technological value in their milk and meat, has encouraged the 

development of in vitro techniques which able to support the propagation of this animal. 

Before this latest development in gametes and embryo cellular biology, the field of 

molecular embryology of farm animals has been poorly explored due to limited 

availability of suitable experimental material at an acceptable cost. For this reason, the 

in vitro techniques for the production of mammalian embryos have received great 

attention and support in recent years (Holtz, 2005) by using the oocytes collected from 

the slaughterhouse derived ovaries with low cost. 

BaSically, there are four basic steps of in vitro production of embryos; (a) the 

evaluation of ovaries, efficient collection and grading the oocytes; (b) the in vitro 

maturation (IVM) of these oocytes; (c) the in vitro fertilization (IVF) of the matured 

oocytes; and (d) the in vitro culture (IVC) of the resulting embryos (Freitas and Melo, 

2010). It is necessary to recover the oocytes and undergo maturation of oocytes, 

fertilize, and develop those developing zygotes to blastocyst stage in order to produce 

embryos by in vitro techniques before they can be transferred to the recipient. There is 

still varies in the percentage of oocytes reaching the blastocyst stage by in vitro 

techniques done in the recent years. In some cases, the quality of the oocytes at the 

beginning of maturation is related to the lower development of IVM oocytes. 



Following the first successful fertilization in vitro of bovine oocytes (Brackett et 

al, 1982). in which in vivo matured bovine oocytes have been used, researchers have 

focused on IVF of in vitro matured mammalian oocytes (Sirard and Bilodeau, 1990). 

Efficiency of IVP depends on several factors, such as transport time and temperature 

from the abattoir to the laboratory (Yang et al, 1990), follicle size (Blondin and Sirard, 

1995), developmental stage of oocyte (Hagemann et al, 1999), oocyte diameter (Hyttel 

et al, 1997), composition of media (Lonergan et aI., 1997), hormones (Zuelke and 

Brackett, 1990), serum and protein supplementation to the basic culture medium (Avery 

et al, 1998). Mondal (2008) has concluded that the higher average number of good 

quality oocytes was recovered from ovaries without corpus luteum compared to the 

ovaries with corpus luteum, which thus, can be effectively used for IVM and IVF. In 

addition, it has been shown that oocytes with at least four layers of cumulus cells have 

good result for IVM and IVF (yang et al, 1993). 

Therefore, we should undertake the program on this issue for developing the 

modern and sustainable techniques in Sabah region of Malaysia. IVM, IVF of the goat 

oocytes and IVF of the resulting embryos also performed in developing country (Asad, 

2015). Moreover, recent advances in biotechnology have enabled in University of Malaya 

to produce cloned caprine blastocysts (Abdullah and Wan Khadijah, 2010). However, the 

technology allows the predictable supply of embryos from ovaries of slaughtered females 

or from lives selected animals, via repeated recovery of primary oocytes. To date, this 

technique has given considerable success in West Malaysia (Kwong et aI., 2012). This 

technology does not only offer optimization of high-quality dams, but also allows the 

preservation and rapid multiplication of genetically superior characters by making 

embryos available for cloning, sexing and nuclear transfer. But till now, IVP program in 

goat is obscure in Sabah region of Malaysia. So, there exists vast opportunity to conduct 

the research in the area of IVP of goat embryos in Sabah region. 

There are two suitable techniques of oocytes collection that are commonly and 

can be used; (a) aspiration and (b) blunt dissection. However, as one of my colleague 

(Nur· Farah Atiqah, 2016) had performed research on both types of cumulus oocytes 

complexes (eOCs) collection techniques from cattle slaughterhouse ovaries and reported 

that blunt dissection technique is more effective compared to aspiration. 

2 



1.2 Justification 

Nowadays, human depends on meat and milk of livestock as their part of food source. 

Even though the demand for the goat is not very high compared to the cattle demand, 

but the supply is still below the expectations. In Sabah, there is still a limitation of 

information so far been found on the evaluation of goat ovaries from slaughterhouse 

and follicle size to get quality cumulus oocyte complexes (COCS) in view of in vitro 

production of embryo. Therefore, this experiment needs to be conducted to determine 

the quality of ovary (corpus luteum present or absent) and number of follicles on the 

surfaces of those which are most suitable to produce higher number of good quality 

COCS. Furthermore, by successful start with this work at FPL, UMS Sandakan campus 

would create a new avenue of modern Animal Biotechnological research like in vitro 

embryo production, cloning, sexing and nuclear transfer. 

1.3 Objective 

1. To evaluate the recovery rate of cumulus oocyte complexes (COCS) from goat 

slaughterhouse ovary. 

2. To find out the relationship between the number of follicles dissected and coes 
recovery. 

1.4 Hypothesis 

Ho: There is no relationship between the number of follicles dissected and coes 
recovery. 

Ha: There is the relationship between the number of follicles dissected and COCS 

recovery. 

3 



CHAPTER 2 

LITERATURE REVIEW 

Previous researches done in this scope of study especially in the qualitative and 

quantitative of ovary, follicles and coes which had been the basiC step to proceed to the 

successful IVP in goat embryo. There were several research done on the collection 

techniques of coes but in a place like Sabah where getting slaughterhouse goat ovaries 

is really difficult. No research work so far been performed in this topiC. The related 

findings of research work carried out in different countries of the world are reviewed in 

this chapter. 

2.1 Goat Ovaries 

The ovaries are the primary sex organ in female goat which produce the ova (eggs) and 

secrete the female reproductive hormones such as progesterone and estrogen. Follicles 

in the ovaries, containing primary oocytes, develop in successive waves and until some 

will rupture and release a secondary oocyte during ovulation. The released egg passes 

through the oviduct to join with spermatozoa, whereas the ruptured follicle transforms 

into a corpus luteum (CL). The development of the follicle is under the control of 

gonadotropins (follicle stimulating hormone - FSH, and luteinizing hormone - LH) 

released by the pituitary gland (Wildeus, 2000). Following ovulation, the luteinized follicle 

(<1.) secrets progesterone, which prepare the uterus for a possible pregnancy, and 

suppresses the secretion of gonadotropins to halt further follicular development. Failure 

to establish pregnancy will result in the release of prostaglandin from the non-pregnant 

uterus, which will regressed the corpus luteum and allow a new cycle to proceed 

(Wildeus, 2000). Fertilization requires the proper timing of insemination and ovulation, 

as spermatozoa remain viable for only 12 hours in the female reproductive tract, and the 

life span of the ovulated egg is limited to 12-24 hours. 



2.2 Goat Oocyte 

Uke other mammals, the primary oocytes of goat become arrested at the diplotene stage 

of meiosis at birth in vivo. However, they are capable of resuming meiosis spontaneously 

when removed from their follicles and cultured in vitro (Gilchrist and Thompson, 2007). 

Before any oocyte can be expected to be able to mature in vitro, it must be visualized 

as being normal. Normal oocytes should have cumulus cell (CC) investment surrounding 

the zona pellucida (ZP), absence of cracked ZP and absence of vesicles in the ooplasm. 

The presence of more and compact layers of CCS is considered better. A good goat 

oocyte will appear golden, golden-yellow or brownish in color and has granulated 

appearance in the ooplasm (Rajikin eta!., 1994). The size of an oocyte is also important 

for the attainment of maturation. De Smedt et a!. (1992) showed that 86% of goat 

oocytes from follicles 2 to 6 mm in diameter progressed to MIl, whereas only 24% of 

oocytes from follicles 1-1.8 mm attained that stage. A good oocyte also has ooplasm 

which fills the entire part of vitelline space (Rajikin et a!., 1994).Significantly (p<O.OOl) 

higher percentages of goat oocytes were matured when they were surrounded by more 

than five layers of CCS than those with less than five CC layers and denuded oocytes 

(Rahman et a!., 2006). 

2.3 Ovarian type 

There are two types of ovaries that can be found such as ovary with corpus luteum (CL) 

and ovary without U. CL can be found on the ovarian surface which is the structure 

formed on the ovary when an egg is shed. The CL is a reproductive gland that produces 

progesterone, needed for the establishment and maintenance of pregnancy. In goats, 

the a. is the sole source of progesterone throughout the pregnancy (Charles Esson, 

n.d.).The a. has a much thicker wall than a follicle with much denser texture. There is 

dark red in appearance of the outside of a CL and the cross section reveals a bright 

yellow to yellow-orange interior (Anonymous, n.d.). 

If the female goats which mate in the first two to three days during the mating 

season do not fall pregnant, they will return for service five days later. These short 

oestrous cycles are very common in goats. Therefore, most does will have been mated, 

and be pregnant, by the tenth day (Charles Esson, n.d.). However, if the goats is not 
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pregnant or in the other word not productive anymore, hormone prostaglandin is 

released and cause regression of Cl, resulting in declining of progesterone production. 

That is why, when ovaries are collected from slaughterhouse, there are low possibilities 

of finding Cl present than Cl absent in the ovaries. This is supported by Asad (2015), 

found 200 out of 275 ovaries collected from slaughterhouse were without Cl and only 

75 with CL. Saha et al. (2014) also observed that higher number of ovaries belonged 

without Cl which is 150 from 195 ovaries collected. 

Figure 2.1 

Source 

Corpus 

luteum 

Representative photographs showing (A) ovaries without corpus 
luteum and (B) ovaries with corpus luteum 
Nur Farah Atiqah, 2016 

2.3.1 Effect of Type of Ovary on the Number of Follicles 

Burns (2002) stated the decrease in progesterone cause for an increase in GnRH and 

GnRH stimulates the release of follicle stimulating hormone (FSH) in order to stimulate 

the release of lH. FSH has the function of stimulating rapid growth of follicles on the 

ovary. That is why, ovaries without Cl in which having low progesterone, have high 

number of follicles. 

The previous finding of Asad (2015) supports the statement strongly in which 

higher number of visible follicles (5.17±0.13 vs 3.98±0.19 per ovary) were found in 

without Cl group than those of with Cl group of goat ovaries. In case of buffalo ovaries, 

Khandoker et al. (2011) mentioned that from a total of 806 aspirated follicles, 630 were 

obtained from ovaries without Cl and 176 from ovaries with Cl, showing higher number 

of follicles observed and obtained from ovaries without CL. There is also previous 

experiment on the collection and evaluation of cumulus-oocyte-complexes (COCs) from 

slaughterhouse goat ovaries and reported that the ovaries without corpus luteum has 

the higher number of follicles (Islam et al., 2007). 
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2.3.2 Effect of Type of Ovary on Quantitative and Qualitative of COCs 

According to Nandi et al (2000) the oocyte recovery rate decreased when ovaries had 

a corpus luteum. This was due to restriction of follicular development as lutein cells 

occupy most of the ovary (Kumar et al, 1997). The dominant follicle was usually 

observed in the corpus luteum-bearing ovary, and the other follicles were very small and 

remained mostly inaccessible. Agrawal (1992) reported goat ovaries containing a corpus 

luteum yielded a lower number of oocytes and also a lower proportion of usable oocytes 

than ovaries without a corpus luteum. 

There is a research done in evaluation of buffalo ovaries, follicles and coes with 

the view of IVP. The length, width and weight of ovaries with CL were higher (p<0.05) 

whereas, number of observed follicles, aspirated follicles, number of coes and number 

of normal COCS were significantly (p<O.OS) higher in ovaries without CL than ovaries 

with a. (Khandoker et al, 2011). 

There is a study done by using the goat ovaries from the local abattoir by Kharche 

et al (2009) which 1313 goat ovaries were obtained and transported to the laboratory 

within 4 hours in warm saline (37°C), containing 100 IU penicillin-G and 100 I-Ig 

streptomydn sulfate per mL. As studied, oocytes were graded as excellent (A), good (B), 

fair (C) and poor (D) quality, depending on their cumulus investment and cytoplasmic 

distribution. They found that the overall average recovery of good quality oocytes for 

IVM was 1.91 per ovary. 

Other research also done by Mondal et al (2008) via evaluation of the goat 

ovaries and categorized them on the basis of corpus luteum (CL) present and absent. 

The coes were harvested by aspiration method and graded as A, B, C and D where 

grade A and B was considered as normal while C and D as abnormal. They reported that 

significantly higher (p<0.05) number of follicles of 2-6 mm diameter (5.25) and coes 
(1.96) was obtained from a.-absent group of ovaries compared to CL present group 

(3.94 and 1.54 respectively). There is no significant variation was found in the number 

of follides measuring <2mm and >6mm diameter in CL present and absent group of 

ovaries. However, the average number of normal CDes per ovary was significantly higher 

7 



(p<0.05) in Cl-absent group (1.30±0.07) than Cl-present group (0.68) but the average 

number of abnormal COCS was higher in Cl-present group (0.66) than absent group. 

Research done by Ferdous (2006) which he applied aspiration method to collect 

coes from goat ovaries and reported that the average number of normal coes was 1.77 

and 2.04 for CL-present and Cl-absent group ovaries respectively. From a.-absent group 

of ovaries significantly higher number of coes and follicles of 2-6mm diameter as well 

was obtained while no significant variation was found in the number of follicles 

measuring <2mm and >6mm diameter in Cl present and absent group of ovaries. 

Normal CDes were found to be significantly higher in number of 2-6mm diameter. 

Previous study conducted by Islam et al. (2007) used goat ovaries from the 

slaughterhouse and categorized them as right, left, corpus luteum (Cl)-present and 

absent group and evaluated on the basis of weight (g), length (em), width (em), number 

of follicles. Aspiration methods were applied to harvest the oocytes. In the study stated 

that the left ovaries contained comparatively higher number of normal coes [(1.06) per 

ovary] than right ovaries [(1.03) per ovary]. The similar trend was found in total number 

of follicles [(4.51) vs (4.30) per ovary] and follicles aspirated [(2.55) vs (2.52) per ovary]. 

However, the total coes per ovary was almost similar in both ovaries [right and left: 

(1.85) and (1.85) per ovary, respectively]. Islam et at. (2007) also concluded that higher 

number of total coes [(1.87) vs (1.76) per ovary], total number of follicles [(4.45) vs 

(4.16) per ovary], and follicles aspirated [(2.55) vs (2.48) per ovary] and normal CDes 

[(1.12) vs (0.76) per ovary] were found in Cl-absent group than those of Cl-present 

group ovaries. 

2.3.3 Effect of Collection Techniques on COCs 

Commonly, there are three methods that usually used in collecting the cumulus oocyte 

complexes (CDCs) such as puncture, slicing and aspiration. The research had been 

conducted shown that puncture and sliCing techniques yielded Significantly higher 

number of CDes collected from the ovary compared to aspiration technique (Hoque et. 

a!, 2012). However, by aspiration technique the CDCs recovery is higher followed by 

slicing and then punctures. The research concluded that the number of CDCs were 

denuded from cumulus cells (cq in punctures and slicing might due to repeated washing 
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and ultimately resulted in a lower number of normal COCS when compared to aspiration 

at the final observation. 

The result of the previous research (Hoque et al., 2012) was comparable with 

the previous observation of Wang et at. (2007) who harvested oocytes from ovary of Boer 

goat by one of the four collection techniques (slicing, puncture, aspiration I and 

aspiration II). Wang et at. (2007) reported that, slicing and puncture of the ovaries 

yielded a higher (p < 0.05) number of oocytes per ovary (6.3 and 5.8, respectively) 

when compared to aspiration I (2.9) and aspiration II (3.1). Furthermore, Wani et at. 

(2000) reported that slicing (9.5 ± 0.4) and puncture (9.5 ± 0.4) yielded significantly (p 

< 0.05) more COCs per ovary than aspiration (6.8 ± 0.3) in sheep but the percentage 

of good quality oocytes was higher in the aspiration method (64.4%), when compared 

with the puncture (54.7%) or sliCing (54.3%) in ewe. 

The researcher, Pawshe et at. (1994) concluded a series of experiment on the 

recovery method of goat oocytes by using three methods: aspiration, puncturing and 

slidng and they concluded that average number of oocytes recovered per ovary was 

significantly higher by aspiration (2.7) than by puncturing (2.2) or by slicing (2.4). As 

reported, there were significantly more good-quality usable oocytes covered with 

compact cumulus cells were obtained by slicing (0.9) than by aspiration (0.5) and the 

percentages of oocytes maturing, fertilizing and developing in vitro differed significantly 

among recovery methods. 

From this chapter, it is possible to conclude that there are a remarkable number 

of researches so far been conducted on mammals all over the world in terms of ovaries 

type which give effects on COCS quality for in vitro embryo production (IVEP) purposes. 

To perform research on farm animal in vitro production of embryos, source of ovary to 

collect the COCS and efficient method of collection is important. In Sabah, very few 

slaughterhouse is available and getting ovary is really difficult. So, if the researcher want 

to conduct research on embryo development, it is obviously necessary to establish the 

effident collection technique of quality COCs. 
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CHAPTER 3 

METHODOLOGY 

3.1 Site of Experimentation and Duration of Study 

The study was conducted at the Anatomy and Physiology Laboratory, Faculty of 

Sustainable Agriculture, Universiti Malaysia Sabah (UMS) Sandakan Campus from 

September 2015 until October 2015. 

3.2 Materials 

3.2.1 Chemicals and Reagent 

In this study, the 0.9% physiological saline (or 0.9% sodium chloride) and the 5% bovine 

serum albumin (BSA) (Sigma, USA) were used. The microscope also was used during 

the study. Disposable materials used in this study are Petri dishes, slide, scissors, forceps 

and filter paper. 

3.2.2 Animal 

The animals that were used in this study are female goats sacrificed at slaughterhouse. 

The reason for the animals to be culled at the slaughterhouse may vary according to the 

policy of the farm. Usually, those culled animals are those older in age and/or finisher 

animal. 



3.3 Methods 

3.3.1 Collection and Processing of Ovaries 

Goat ovaries were collected from a local slaughterhouse Hafiz Farm Slaughter House at 

lahad Datu, Sabah and put in collection vial containing 0.9% physiological saline that 

was warmed at 25-30°C and kept in a polystyrene box to maintain this temperature 

during transporting the ovaries, according to Mondal et al (2008). The ovaries were 

transported to the laboratory within 4 to 5 hours of slaughter. The ovaries were then 

transferred to sterilized Petri dish and rinsed thoroughly by physiological saline at 25°C. 

Each ovary was trimmed to remove the surrounding tissues and overlying bursa. 

3.3.2 Evaluation of Ovaries 

The ovaries were then observed and categorized as corpus luteum present (CL+) and 

corpus luteum absent (CL-) groups (Figure 2.1) and the number of both types of ovaries 

were recorded (Mondal et al, 2008). Number of follicles were observed and counted 

from the surface of the ovaries. The number of follicles from the surface of the ovary 

were recorded. 

3.3.3 Collection and Grading of Cumulus-Oocyte-Complexes (COCs) 

For this study blunt dissection technique was used which individual follicles were 

dissected from the ovaries by using scissors and forceps. Then, the follicular materials 

were harvested individually in the Petri dish. A small amount of physiological saline 

solution (0.9% NaO) with 5% bovine serum albumin (BSA) was added on the slide after 

the follicular materials is collected followed by observing under microscope to grade the 

COCS. 

The follicular materials collected were observed under microscope at low 

magnification. The COCS were graded according to the method of Khandoker et al 

(2001) into 4 grades, grade A: oocytes homogenously surrounded by cumulus cells; 

grade B: oocytes partially surrounded by cumulus cells; grade C: oocytes not surrounded 

at all with cumulus cells and grade 0: degeneration occurs both in oocytes and cumulus 
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