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Abstract

The purpose of this study was to see how three different culture media (TCM-199, MEM, and SOF) 

plus supplements and collection oocyte methods affected the in vitro maturation of Buffalo oocytes. The 

research was carried out at AL-Qasim Green University's Theriogenology laboratories, Department of 

Surgery and Obstetrics, College of Veterinary Medicine, from October 2020 until the end of May 2021. 

Female reproductive system (573 ovaries) samples were taken from Al-Najef abattoir house thirty minutes 

after killing. All samples were transported from the slaughterhouse to the study site in sterilized and clean 

cool cartons at 4 – 8 °C within 1-2 hours. Aspiration and slicing methods were used to harvest oocytes. Both 

procedures yielded oocytes that were categorised as grad A, grad B and grad C. Only oocytes of grade A and 

B quality were chosen and incubated for 24-28 hours in an appropriate maturation medium (TCM-199, 

MEM, or SOF) at 38.5 °C, 5 % CO2, and 95 % relative humidity. The percentage of oocytes obtained by the 

slicing method compared to the aspiration method was significantly different (P<0.01).The percentage of 

grad (A and B) oocytes obtained by aspiration method versus slicing method was significantly different 

(P<0.01). When compared to the aspiration method, the proportion of grad (C) oocytes collected by the 

slicing method revealed a significant difference (P<0.01). In terms of oocyte maturation, the aspiration 

approach showed a significant difference (P<0.01) in the percentage of oocytes maturity when compared to 

the slicing method. When TCM-199 was compared to SOF and MEM media, there was a significant 

(P<0.01) difference in the percentage of oocytes maturation. 
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1. Introduction 

Most temperate and semi-temperate 

countries, including India, China, Southeast Asia, 

the Mediterranean, South Central America, Africa, 

and Australia (Nam, 2010), raise buffalo for 

economic reasons. The world's buffalo population 

is estimated to be around 190 million people, with 

96.4 percent living in Asia (mostly in India, China  
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and Pakistan), 2.9 percent in Africa (mostly in 

Egypt), and the rest in Europe (especially Italy, 

Romania, Georgia, Bulgaria, and Turkey) and 

Latin America (Brazil, Venezuela, Colombia, and 

Argentina) (FAO, 2010). 

The buffalo can reproduce all year, but in 

some countries, ovary activity is seasonal. This 

can be seen in the tropics as a result of changes in 

rainfall combined with a lack of feed supply, or as 
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a result of exertion caused by high temperatures, 

which causes an increase in prolactin hormone 

secretion. Changes in light duration and melatonin 

secretion have been connected to the buffalo 

breeding season in temperate climates because to 

an increase in the number of hours of daylight 

lighting. (Borghese, 2005; Zicarelli, 1997), 

Buffalo is less heat-tolerant, according to some 

researchers (Sule et al., 2001; Chiu, 2003; and 

Perera, 2011), due to the hue of its black skin and 

fewer sweat glands, which take lengthy water to 

equalize its body temperature. The Iraqi buffalo 

now possesses productive qualities comparable to 

the Indian buffalo, which is the source of the Iraqi 

buffaloes (Al-Sammarrai, 1984). 

2. Materials and Methods  

Experimental Samples  

All specimens of the present study were 

collected from mature females of slaughtered 

Buffalo, since the age was determined (as 

possible) according to the dental formula (Miller 

and Robertson, 1959). Abattoir female specimens 

(female genitalia) were collected at Al-Najef 

abattoir on an average of 3 - 4 trips each week 

from October 2020 to the end of May 2021. The 

following procedures were used to collect and 

prepare slaughterhouse materials: Female Buffalo 

genitalia (300 specimens) were collected 

immediately after slaughtering. Female genitalia 

specimens were delivered from the abattoir to the 

Laboratory of Research Unit Center/College of 

Veterinary Medicine/AL-Qasim Green University 

in a refrigerated box. In this study, the same 

instruments, chemicals, and suppliers were 

utilized as in previous studies (Arthur et al., 

2008). 

 

 

Collection of the Ovaries  

Ovaries from sexually mature buffaloes 

(600) were gathered within 30 minutes of 

slaughtering in the abattoir; however, 27 ovaries 

were overlooked out of the total amount due to 

ovarian illness and loss during slaughtering. 

Female genitalia were transported from the 

butcher to the laboratory in physiological normal 

saline with antibiotics (100 IU/ml Penicillin/ 

Streptomycin) and maintained in cool boxes at 4 -

8 °C (Totey et al., 1992). When you first arrive at 

the laboratory (Figure - 1). The ovaries were 

separated from the rest of the genitalia, along with 

any other connected tissue. To avoid 

contamination, the ovaries were washed in 70 % 

ethanol, rinsed three times in normal saline, and 

the ovaries specimen was kept in antibiotic with 

medium before being dried with sterile paper 

towels (Totey et al., 1992; Warriach and Chohan, 

2004). 

Harvesting and Evaluation of Follicular 

Oocytes  

Aspiration and slicing were used to extract 

oocytes from follicles (Totey et al., 1992). 

Aspiration method  

A total of 300 ovaries were used. Follicles 

were aspirated for oocytes. Using a different size -

gauge needle connected to a 5 ml sterile syringe 

with 2 ml medium containing 100 IU/mL 

penicillin/streptomycin and 100 IU/mL Nystatin. 

The aspirated follicular fluid was then poured in 

glass petridishes using a syringe. A stereo zoom 

microscope was used to look for oocytes. Under 

Stereomicroscope, the oocytes were picked up 

with a micro-pipette and transferred to another 

plate containing medium (Khandoker et al., 2001). 

The oocytes (A and B) chosen for in vitro 

maturation research were dependent on (Warriach 

and Chohan, 2004). 
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Figure - 1: The female buffalo genitalia with large follicle 

Slicing method 

There was a total of 273 ovaries used. Excess 

tissue and corpora lutea were removed, and 2-4 

ovaries were sliced gently in 5 ml of medium 

containing 100 IU/ml penicillin streptomycin and 

100 IU/ml Nystatin. A single sterile surgical blade 

was used to extract oocytes from the ovary. After 

slicing, the ovarian tissue was completely rinsed 

with a medium in the same petri dish, and the 

sliced ovaries were allowed to settle at room 

temperature for 15 minutes. A stereomicroscope 

was used to check the medium for the presence of 

oocytes (Mehmood et al., 2011; Totey et al., 

1992). 

Oocytes evaluation 

According to the shape of the cumulus 

cells and cytoplasm (COCs), the collected Oocytes 

were divided into four grades as detailed by 

(Nandi et al., 2003). Compact cumulus oocyte 

complexes with unexpanded cumulus mass, 5 

layers of cumulus cells, and homogeneous 

uniformly granular ooplasm (Grade - A) (Fig. 2 

A). Grade-B: COCs with 2-4 layers of cumulus 

cells, comparable to Grade-I (Fig. 2 B). Grade - C 

oocytes have an uneven black cytoplasm and are 

partially or entirely devoid of cumulus cells (Fig.2 

c). For in vitro maturation, Grades A and B 

oocytes were employed. 

  

A B C 

Figure - 2: A grade (a) Oocyte, B grade (b) Oocyte, C grade (c) Oocyte,(10X) 
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In vitro Maturation (IVM)  

Before introducing oocytes, 50 mL of 

maturation media containing Supplement was 

equilibrated in a CO2 incubator for 1 hour (Jamil 

et al., 2007). All recovered oocytes were rinsed 2- 

3 times in the same maturation media with the 

addition of 100 IU/ml penicillin streptomycin and 

100 IU/ml Nystatin. Before being added to the 

maturation medium, the oocytes were separated 

into three groups based on the kind of maturation 

medium used (TCM-199, SOF, and MEM) and 

supplemented with 10 % Bovine serum albumin 

(BSA) and 10 IU/ml ECG as follows: 

• Oocytes (n = 282 Oocytes) were matured 

in Tissue Culture Medium-199 (TCM-199, 

Gibco) with supplement in Group 1. 

• Oocytes (n = 280) were developed in 

Minimum Essential Medium (MEM, 

Gibco) with Supplement in Group 2. 

• Oocytes (n = 285 Oocytes) were developed 

with synthetic oviductal fluid (SOF Iraq) 

and Supplement in Group 3. 

In a CO2 incubator (95 percent relative 

humidity, 5 % CO2 at 38.5 °C), the media culture 

dishes were placed. After 24 to 28 hours, the 

degree of cumulus cell expansion observed under 

a stereo zoom microscope, as well as the 

development of the first polar body, were used to 

determine oocyte maturation. We counted and 

recorded the number of developed oocytes. Using 

the procedures outlined by Kobayashi et al. 

(1994). 

Statically Analysis  

The SAS (2012) application was used to 

determine the presence of different components in 

research parameters. In this study, the Chi-Square 

test was used to compare percentages, and the 

least Significant Difference –LSD test (ANOVA) 

was employed to compare means. 

3. Result  

The effect of harvested recovery 

procedures on the quality and quantity of oocytes 

obtained from abattoir samples of buffaloes, 

Oocytes were divided into three grades (A, B, and 

C) based on the homogeneity of their ooplasm and 

the compactness of their cumulus cells. For in 

vitro maturation, only Grades (A and B) oocytes 

were employed. The aspiration and slicing of 

oocytes produced the following results (Table 1) 

The results showed that a total of 1213 oocytes 

were obtained from 573 ovaries using both 

aspiration and slicing procedures. 

Regarding aspiration method only 403 

oocytes were collected which classified in to three 

grades (A, B and C) as follows 180 (44.6%), 155 

(38.4%) and 68 (16.8%) respectively. While by 

Slicing method only 810 oocytes were collected 

which were classified as follows 290 (35.8%), 222 

(27.4%) and 298 (36.7%) respectively.  The 

results indicated a significant (P <0.01) increase in 

type A and B oocytes in aspiration method 

comparison with slicing method. On other hand 

type C oocytes increased significantly (P <0.01) in 

slicing method compared with aspiration methods. 

The result also showed (Table - 1) highest 

significant (P <0.01) values of grade A Oocyte 

collected by aspiration method and the lowest 

value to the grade C Oocyte collected by the same 

method. While in slicing method both grade A and 

C showed the highest significant (P <0.01) values 

and the lowest value to the grade B Oocyte 

collected by the same method. 

Effect of methods of collection on In vitro 

maturation (IVM) of grading A and B oocytes 

Values of number of grade (A and B) 

Oocytes cultured, matured and percentages of 

matured Oocytes collected by aspiration and 

slicing methods were presented in Table - 2.The 

results indicate that from 335 oocytes collected by 

aspiration method only 153 (45.2 %) reached 

maturation while from 512 oocytes only 69 (13.4 

%) oocytes reached maturation from the oocytes 

collected by slicing methods with a significantly 

(P < 0.01)increased in the number of matured 

oocyte (grade A and B) collected by aspiration 

method in comparison with slicing method. 
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Table - 1: Effect of the harvested recovery methods on the quality and quantity of Oocytes collected from Buffaloes ovaries 

Parameter  

 

 

          Method 

No. and 

percentage of 

grade (A) 

Oocytes 

collection 

No. and 

percentage of 

grade (B) 

oocytes 

collection 

No. and 

percentage of 

grade (C) 

oocytes 

collection 

P-Value 

 

Aspiration  180 

44.6 % 

A a 

155 

38.4 % 

A b 

68 

16.8 % 

B c 

0.01 

 

Slicing  290 

35.8 % 

B a 

222 

27.4 % 

B b 

298 

36.7 % 

A a 

0.01 

P – Value 0.01 0.01 0.01 0.01 

Different capital letters vertically denotes significant (P<0.01) different between parameters. Different small letters horizontally 

denotes significant (P<0.01) different between parameters 

Table - 2: Effect of methods collection on In vitro maturation (IVM) of grading A and B oocytes 

Parameter 

 

Method 

No. of oocytes 

cultured 

No. of matured 

oocytes 

Percentage of 

matured oocytes 

Aspiration 335 153 45.2%a 

Slicing 512 69 13.4%b 

Total 847 222 58.6% 

Different small letters vertically denotes significant (P<0.01) different between parameters 
 

Effect of Culture Media on In vitro maturation 

(IVM) of Oocytes  

The results of the effect of three 

maturation media (TCM-199, MEM and SOF) 

supplemented with Bovine Serum Albumin (BSA) 

and Folligon (90 % Follicular stimulating 

hormone eCG and 10 % Luteinizing Hormone 

LH) indicate that Oocytes maturation percentage 

increased significantly (P< 0.01) in TCM-199 

media compared with MEM and SOF media  

 

33.33 % (282/94), 27.5 % (280/77) and 17.89 % 

(285/51) respectively. Moreover, the maturation 

percentage of oocytes in MEM media increased 

significantly (P< 0.01) compared with SOF media. 

This means highest significant (P< 0.01) value 

regarding maturation of oocytes was obtained in 

TCM-199 media in comparison with MEM and 

SOF media as shown in (Table - 3). 

 

Table – 3: Effect of Culture Media on In vitro Maturation (IVM) of Oocytes 

                  Parameter 

 

Media 

Number of 

cultured oocyte 

 

Number of 

maturation 

oocyte 

Percentage of 

maturation 

oocyte 

TCM-199 282 94 33.33 % A 

MEM 280 77 27.5 % B 

SOF 285 51 17.89 % C 

Total 847 222 78.72 % 

Different small letters vertically denote significant (P<0.01) different between parameters. 
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4. Discussion 

In the development of IVM-IVF embryos, 

the amount and quality of oocytes recovered per 

ovary are critical considerations. For optimal 

embryo formation, proper oocyte collection and 

laboratory selection are essential. The presence of 

an intact complement of cumulus cells around the 

oocyte, as well as homogeneous-appearing 

ooplasm, has been deemed the greatest criteria for 

selecting oocytes that are most likely to mature 

and grow into embryos. Buffalo oocyte 

competency is regulated by a variety of biological 

and environmental variables (Nandi et al., 2000). 

Some influencing parameters on the amount and 

quality of buffalo follicular oocytes, such as 

recovery method, season, size, and ovarian cycle 

stage (Jamil et al., 2008). 

The present study demonstrated that the 

percentage of grad A, grad B and grad C oocyte 

by Aspiration method (44.6 %, 38.4 % and 16.8 

%) respectively this result which disagreement 

with Khairy et al. (2007) reported that the 

percentage of good, fair and denuded oocyte by 

aspiration method during winter were (74.6 %, 

16.3% and 9.1%) respectively. Jamial et al. (2008) 

mentioned that the percentage of type A, type B 

and type C. Oocyte by aspiration method during 

peak breading season were 9.83 %, 36.36 % and 

36.36 %. Saleh (2016) demonstrated that 

percentage of good, fair and poor oocyte collected 

by aspiration method from ovary of ewe were 

32.72 %, 22.72 % and 24.54 % respectively. On 

the other hand, the same reported that the 

percentage of good, fair and poor oocyte collected 

by slicing method from ovary of ewe were 36.6 %, 

26.6 % and 17.1 % respectively this result in 

agreement with percentage of study in grad A and 

B (35.8 % and 27.4 %) respectively but disagree 

with grad C (36.7 %).  

Jami et al. (2008) mentioned that the 

percentage of type A, type B and type C Oocyte 

by dissection method during peak breading season 

were 36.74 %, 27.40 % and 10.81 % respectively. 

It was believed that the variation in quantity and 

the quality of oocytes recovered by two methods 

was due to the breeding season, stage of ovarian 

cycle status and nutrition and as well as the 

oocytes collected by aspiration method from 

selected follicles on ovary, while the collected 

oocytes by slicing method from all follicles and 

storage in deep cortex in ovary. 

In comparison to the slicing method, the 

IVM rate in buffalo oocytes recovered by the 

aspiration method (present first polar body and 

expansion cumulus cells (40.2 percent) was higher 

in the current study (13.4) The percentage of 

oocytes maturation recovered by aspiration 

method (86.4 percent) was superior than the 

percentage of oocytes maturation recovered by 

slicing method. According to Mehmood et al. 

(2011) (63.3 percent), it is likely that slicing 

releases fewer developmentally capable oocytes 

from deep in the cortical follicles. 

Oocytes released via slicing from 

implanted follicles in the ovarian cortex are not as 

meiotically competent as those from comparable 

sized follicles on the bovine ovarian surface, 

according to research (Arlotto et al., 1990). The 

percentage of mature oocytes recovered by slicing 

method (58.68 %) was reported. The explanation 

for the low percentage of mature oocytes 

recovered by slicing method is damage in cumulus 

cells and contamination during oocyte collection. 

Davachi et al. (2012) recorded that the damage in 

cumulus cells surrounding the oocyte, which plays 

an important role on maturation oocyte and 

represented by production the metabolic materials 

by cumulus cells that affect the efficiency and 

development of the oocyte. In the present study, it 

was observed that buffalo oocytes showed a 

significant variation in the percentage rate of 

cumulus cell expansion and presence of polar 

body when matured in different media TCM-199, 

MEM and SOF media. This finding is consistent 

with Totey et al. (1992), who found a higher 

proportion of buffalo oocyte maturation in TCM-

199 medium compared to SOF media. In 

comparison to SOF media, Barakat et al. (2012) 

discovered a substantial difference in buffalo 

oocyte development in TCM-199 media.TCM-

199's favorable effect on IVM could be due to 

certain of its ingredients, such as vital amino acids 
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and glutamine, which promote DNA and RNA 

synthesis and cell division (Mahmoud and El-

Naby, 2013). Many factors influence the 

maturation of in vitro cultivated oocytes, including 

the kind of maturation medium used and the 

addition of media supplements. The culture media 

used to mature the oocytes has a big impact on 

cumulus cell expansion (Camargo et al., 2006; 

Cox and Alfaro, 2007; Wan et al., 2009). The 

addition of gonadotropin hormones to the 

maturation media, such as (folligon), plays a 

crucial function in oocyte maturation (Jamil et al., 

2007). In contrast to the findings of this 

investigation. 

Srinivasa et al. (2013) found no significant 

difference in the percentage of buffalo oocyte 

maturation in TCM-199 and SOF (92.11 + 0.60 

and 91.55 + 0.930, respectively) in TCM-199 and 

SOF. Abdul Hafedh (2016) found no statistically 

significant difference in the percentage rate of cow 

oocyte maturation in TCM-199 without BSA 

compared to SOF with BSA. Another searcher, on 

the other hand, discovered a substantial difference 

in the percentage rate of cow oocyte maturation in 

TCM-199 medium versus MEM. When BSA was 

added to the maturation medium, Hegab et al. 

(2009) reported no significant difference in the 

percentage rate of buffalo oocyte maturation in 

TCM-199 and MEM (68.0 and 69.2) respectively. 

TCM199 enhanced the rate of in vitro maturation 

and oocyte maturation better than MEM, 

according to Roushandeh et al. (2006). In 

comparison to TCM199. Down et al. (2003) found 

that MEM contains a higher concentration of 

glucose and glutamine. 

For many years, it has been recognized that 

glucose and glutamine are inadequate energy 

sources for cumulus cell-free mouse oocytes, 

which is likely connected to oocyte growth in 

MEM. According to Rahman et al. (2015), the 

percentage of developed oocytes reaching the M-II 

stage was substantially greater (P0.05) in TCM199 

with 5 % BSA addition than in control media 

(TCM199) (68.100.75 % and 58.072.08 %, 

respectively) in TCM199 with 5 % BSA addition. 

According to Farin et al. (2001), BSA serves as a 

protein source and may contain hormones. BSA 

contains a number of recognized growth factors 

that have a significant role in the regulation of 

oocyte maturation, according to Mahmoud and 

Nawito (2003). In addition, it prevents the zone 

pellucida from stiffening. Furthermore, BSA's 

positive effects may be linked to its anti-oxidant 

capabilities, which encourages a faster maturation 

rate. According to Khandoker et al. (2012), the 

percentage of buffalo oocyte maturation with 

supplement BSA was 67.52 compared to 40.78 

with control. This result indicates that supplement 

BAS had a key role in buffalo oocyte maturation 

in vitro. 

In contrast, Abdoon et al. (2001) found 

that when folligon was added to TCM-199, the 

percentage of oocytes matured in vitro was higher, 

as were the maturation and fertilization rates. FSH 

stimulation may have a part in the complex 

mechanism of chromatin condensation leading to 

oocyte meiotic restart, according to Tatemoto and 

Terada (1998), while LH in the media improved 

cumulus cell proliferation (Gliedt et al., 1996). 
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