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ABSTRACT 

The slaughtered cows or heifers have a large number of immature oocytes within either primordial 
follicles or developing follicles. Therefore, this study aimed to collect immature oocytes, which would 
be wasted if left unprocessed, subsequently they are matured in-vitro, fertilized in-vitro, and cultured 
in-vitro. In this study we collected 305 ovaries of non-pregnant cattle from abattoir in beni-Suif. A total 
of 988 oocytes were obtained by slicing, after maturation and after fertilization of the mature grade I 
and II oocytes, 243 morula were obtained after in-vitro development which gave rise to 141 bovine 
blastocysts. In conclusion, embryos can be produced in-vitro from ovaries of cattle with nuclear 
maturation of 90.16%, fertilization of 33.5%, and blastocyst stage of 25.12%.   
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Introduction 
 

The use of in-vitro technique by domestic animal’s gametes and the methods of embryo 
manipulation for assisted reproduction is recently the most advanced method in cattle breeding in 
addition to scientific research and practice. The technology of in vitro production (IVP) of bovine 
embryos consists of: in vitro Maturation, in vitro Fertilization and in vitro Culture till the stage of 
blastocyst (Tomašković et al., 2007). Oocytes are the basic raw materials for in-vitro embryo production 
experiments. So, ovaries from slaughter house can be an economic source for the harvesting oocytes. 
Oocyte quality has long been considered as a main controlling factor for IVP. Therefore, the success of 
any IVP program in bovine production, either in vitro fertilization or in vitro culture of embryos, mainly 
depends on the continuous supply of quality oocytes in suitable quantity (Khandoker et al., 2011). With 
refer to IVP efficiency, about 80-90% of immature bovine oocytes undergo nuclear maturation in-vitro, 
about 80% undergo fertilization, 30-40% develop to the blastocyst stage, and around 50% of the 
transferred embryos establish and maintain a pregnancy (Wrenzycki et al., 2007; Galli et al., 2014; 
Lonergan et al., 2016). 

 
Materials and Methods 
 
1. Collection of ovaries: 
 

The ovaries were collected using collecting medium in a thermo flask containing sterile warm 
(35 oC) normal saline (0.9% NaCl) supplemented with 100 µg/ml streptomycin sulfate and 100 i.u. / ml 
penicillin G sodium  ( Lim et al., 2008). The temperature of collecting medium was maintained between 
35 to 39°C. The ovaries were removed from reproductive tract by cutting with sterile scissors. The 
ovaries were washed with warmed (30-35°C) distilled water and then were placed in the thermo flask 
containing warmed (30-35°C) normal saline supplemented with penicillin and streptomycin. The 
ovaries were then transported to the laboratory within 1 hour after slaughter.  

A total of 258 ovaries from mature non-pregnant cows (3-12 years age) were collected from Beni-
Suef abattoir. The ovaries were collected from animals within 15 minutes after slaughter and transported 
to the lab. In thermos containing sterile warm (30-35 oC) transportation medium (Lim et al., 2008). 
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2. Oocyte recovery, selection and maturation: 
In the laboratory, the ovaries were washed 3 times with warmed phosphate buffer saline (PBS) 

(the PBS stock were kept warm in water bath at 38°C during recovery) supplemented with antibiotics. 
Two sterile beakers (250 and 100 ml), and Petri dish (60 mm) were filled with warm (30-35°C) PBS 
and were placed on a heated stage that was set at 39°C. The ovaries were then placed in the beaker (250 
ml). The ovary was held with forceps and the excess part of ovary was cut with sterile scissors. Sterile 
haemostat was used to hold sterile razor blade. Checkerboard incision was made to the entire surface of 
the ovary by using the razor blade inside the Petri dish. The sliced ovary was rinsed within the beaker 
(100 ml). All the process was repeated until all of the ovaries were sliced.  

PBS containing cumulus-oocyte complexes (COC) and debris in the Petri dish was poured into 
the ovary washing beaker. The Petri dish was rinsed with fresh PBS to make sure that no COC were 
left in the Petri dish. The debris containing COC in the beaker was let to settle down for 3-5 minutes. 
The upper part of the PBS was aspirated by using sterile Pasteur pipette until only solution containing 
debris with COC left. 20 ml of fresh PBS was added to the beaker. A quarter of PBS containing debris 
and COC was poured into sterile Petri dish (35 mm). By using sterile micropipette for picking COC, 
the COC were searched and collected under stereo microscope equipped with heated stage. The COC 
were placed in the 4-well dish that contained two wells of PBS supplemented with sterile steer serum 
(10%) and two wells of maturation medium. All the steps for collecting COC were repeated until all of 
the COC were collected from the collecting beaker. The COCs were harvesting from the collected 
ovaries using slicing method then examined under stereomicroscope for collection of oocytes (Das et 
al., 1996)  then washed two times in washing medium . This was done each time by transfer of 10 
oocytes to 50 µl droplet of the washing medium according to Ganuli et al. (1998). The recovered 
oocytes were classified, based on their morphological measures into 3 categories according to 
Stringfellow and Seidel (1998): 

 
(i) Grade I: granulated cytoplasm and bounded by numerous layers of cumulus cells. 
(ii) Grade II: Oocyte bounded by few layers of cumulus cells. 
(iii) Grade III: Nude oocytes which were lacking of cumulus cells. 
 
For maturation COCs were washed two times in maturation medium, according to Nedamble et 

al. (2006). After washing, the COCs were placed in the maturation droplets (50 µl) (Choi et al., 2001) 
that were covered with 4 ml sterile mineral oil to prevent evaporation then equilibrated overnight. Then, 
the COCs were let to mature in humidified CO2 incubator (5%) at 39°C for 24 hours (Nedambale et 
al., 2006). After which the oocytes were inspected under stereo-microscope for assessment of cumulus 
cells expansion (Schellander et al., 1989).  Then, the oocytes were categorized in three grades: 
 

(i) Excellent: which have consistently granulated ooplasm, and surrounded with multiple layers 
of expanded cumulus cell layers.  

(ii) Good: Oocytes have consistently granulated ooplasm bounded with two or three expanded 
cumulus cell layers. 

(iii) Poor: uneven ooplasm which were bounded by unexpanded or degenerated cumulus cells. 
 

3. Sperm preparation and in-vitro fertilization: 
Swim-up selected motile spermatozoa were prepared in low bicarbonate-TALP (Parrish et al., 

1988) modified to contain 5.15 mM caffeine, 3.35 mM D-penicillamine, and 1mg/ml PVA to replace 
BSA. 3 straws of frozen Holstein semen (108 sperm per 0.5 ml straw) were thawed at 37° C for 30 sec; 
then 135 µl of semen was layered under 1.5 ml of TALP in ten 12×75 mm tubes. The tubes were held 
at a 45° angle for 60 min at 39° C under moist 5% CO2 in air. Then, 950 µL aliquots from each tube 
were pooled into a 15 ml tube and then centrifuged at 500 × g for 10 min. The sperm pellet was re-
suspended and the concentration was adjusted to be 20×106 motile sperm per ml. Then, 10 µl of this 
sperm suspension was added to each of several 90 µl drops of Fert-TALP (Parrish et al., 1988) having 
11 µg/ml heparin and more modified to comprise 5 mM glucose, 5 mM HEPES, 3.35 mM D-
penicillamine, and 1mg/ml PVA. After adding spermatozoa, matured COCs were added to each drop 
10 min later. After 18 hours of gamete co-incubation, insecurely associated cumulus cells were detached 
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from zonae by gentle pipetting. Fertilization was noticed by the presence of the peripherally located 
second polar body and confirmed by cleavage of the fertilized oocytes (Hensleigh and hunter, 1985). 
 
4. in-vitro embryo culture: 

Presumptive zygotes and embryos were cultured in groups of 20 in 50 µl drops of culture media. 
Three-successive embryo culture media were employed. From 18 to 72 hours post insemination, 
presumptive zygotes were cultured in H-TCM 199. At 72 hours post insemination, embryos reaching 
at the least 4-cell stage were selected for further culture after removal of any cumulus cells remaining. 
From 72 to 144 hours post insemination, embryos were cultured inH-TCM199 (Hammam et al., 1997). 
After 144 hours post insemination, embryos were cultured in the maturation medium but without FSH 
or IGF-I. 

 
Results 

Table 1: Descriptive statistics of slaughter house ovaries, recovered, matured oocytes, morulae and 
blastocysts in different trails: 

Statistics 
No of 

Ovaries 
Recovered 

oocytes 

Mature 
grade 

 I 

Mature 
grade 

 II 

Mature 
grade 

III 

Mature 
grade 

 I 

Mature 
II 

Mature 
III 

Morulae 
 

Blastocysts 

Total 305 988 495 308 195 398 326 196 243 141 

Min. 7 18 8 3 4 6 5 3 2 0 

Max. 22 94 53 28 21 41 28 18 29 17 

Mean 14.5 47.05 23.57 14.67 9.28 18.95 15.5 9.33 11.57 6.7 

SE 0.98 4.7 2.7 1.55 1.13 2.27 1.55 0.98 1.5 1.13 

 Maturation rate = 90.16%. , Fertilization rate = 33.56%., Cleavage rate = 25.12%. 

Immature oocytes Mature oocyte 

  

Blastocysts 
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Discussion 

In this study, maturation rate was 90.16% and it is in agreement with (Kim et al., 1996). Cleavage 
rate was 25.12% and this is differing than results obtained by Khurana and Niemann, (2000) and Habsah 
(2006). The relatively low level of efficiency achieved using in-vitro embryo production, manifested 
by the frequent failure of up to 75% of immature oocytes to reach the blastocyst stage, was almost 
certainly related to the quality of the oocytes at the beginning of maturation (Ward et al., 2002). Instead, 
the bovine is one of the best models to study in-vitro embryo development (Stroud, 2012). The large 
supply of bovine oocytes obtained from either slaughterhouse material makes it possible to produce 
embryos in any quantity desired.  
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