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Abstract 
Availability of developmentally competent buffalo oocytes is critical for in vitro embryo 

production and application of related biotechniques. The present study has been 

undertaken to study the effect of TCM-199 and synthetic oviduct fluid (SOF) medium with 

supplements (10% Bovine serum albumen (BSA), 10 IU/ml follicle stimulating hormone 

FSH) with100 IU/mL penicillin, 100 mg/mL streptomycin and 100 IU/mL Nystatin on 

maturation of buffalo oocytes in vitro. Buffalo ovaries (n= 300) were collected from local 

abattoir of Basrah within two hours of slaughter and transported immediately to the 

laboratory under septic condition. Follicular oocytes (n= 215) were recovered by 

aspiration and slicing method.  Only normal grades(A and B)  cumulus-oocyte-complexes 

(COCs) were incubating under 5 % CO2 in air at 38.5 C for 24 hours in two media  TCM-

199 media (n= 105) or  SOF media( n =110) oocytes adding same supplements which 

mention above. The percentage of oocytes maturation when using TCM-199 medium was 

(33.33%) was significantly higher (P<0.01) compared to those obtained with SOF medium 

13.91(%). 

Keywords: Buffalo, Cumulus‐oocyte‐complexes, IVM, TCM-199, Synthetic oviduct. 
 

Introduction 
Buffaloes are reported to have low 

reproductive performance with inherent 

reproductive problems of weak/silent estrus 

signs, seasonal anestrous, delayed puberty, 

delayed first calving, late postpartum 

conception, a long calving interval (1) and 

low total number of follicles in the ovary 

(2). Improving the genetic potential of water 

buffaloes for milk and meat has been a 

major concern for decades in countries that 

produce and raise buffalo. Assisted 

reproductive technologies (ART), such as in 

vitro fertilization (IVF) (3). Has been focus 

the  research in buffalo IVEP to solve the 

problems of the low rate of embryos 

developing to the blastocyst stage (4). 

Oocyte maturation can be defined as those 

events associated with the initiation of 

germinal vesicle breakdown (GVBD) and 

completion of first meiotic division (5). 

Maturation allows the oocyte to express its 

developmental potential after fertilization 

and is not merely confined to nuclear events 

or the ability to be fertilized (6). The 

developmental competence of in vitro 

matured oocytes was significantly lower 

compared to oocytes matured in vivo, even 

though the nuclear maturation rates were 

similar, due to inappropriate maturation (7) 

study the effect gonadotrophins with 

supplemented such as 20% buffalo estrous 

serum (BES) or fetal calf serum (FCS) 

adding to TCM-199 or Ham's F-10 on 

embryo production (8) evaluated the  effects 

of two maturation media (TCM-199 and 

Ham’s F-12) with and without the addition 

http://www.qu.edu.iq/journalvm/index.php/vm
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of estrus buffalo serum (OBS) and 

hormones (FSH, LH, E2) on the maturation 

rate of buffalo follicular oocytes. The 

results revealed a significant (P < 0.05) 

increase in the maturation rate when the 

OBS and hormones were added to TCM-

199 than in Ham’s F-12 medium. (10) 

recorded comparative study between two 

methods in the first method the Follicular 

oocytes obtained by aspiration and  the 

second was the scoring method. It was 

found that the scoring method was an 

appropriate method for high recovery of 

good quality oocytes per ovary as it yielded 

3.85 oocytes per ovary than aspiration 

method (1.76 oocytes per ovary) for IVF in 

buffalo. (9) Compare fertilization rates 

following exposure of oocyte to 

spermatozoa from different buffalo bulls, 

using three sperm preparation methods. (11) 

Study the differences between the four 

seasons concerning the quality of collected 

oocyte , In spring months (Month 3, 4 and 5 

of the year) and winter months (12, 1 and 2 

of the year) the percentage of good quality 

oocytes was 71 and 74.6% respectively 

While in the summer months (6, 7 and 8 of 

year) and autumn months (9, 10 and 11 of 

year) the percentage of good quality oocytes 

was 50 and 56.9% respectively in vitro 

maturation rate of Egyptian buffalo. (8) 

Study the effect method harvesting on the 

evaluation of riverine buffalo follicular 

oocytes, (12) Study the effect of two media 

and addition of supplements or hormones to  

IVM medium on buffalo oocyte maturation 

rate after culturing the oocyte in either 

TCM-199 or Ham F-10 with BAS or FBS 

with or without hormone supplement 

(PMSG,FSH and E2). (13) An investigation 

the effect of different media on invitro 

maturation (IVM) and in vitro fertilization 

(IVF) of buffalo oocytes collected with the 

cumulus oocyte complex (COCs) which 

was allocated to three maturational media; 

TCM-199 supplemented with hormones 

(M1), TCM-199 supplemented with 

epidermal growth factor (M2) and m-SOF 

(M3) overlaid with paraffin oil before 

incubating. (14) conducted a study was to 

improve in vitro maturation and cleavage 

rates of buffalo oocytes by using TCM-199, 

Ham’s F-10, MEM or FertiCult medium 

supplemented with either 10% FCS or 0.3% 

BSA. (15) Conducted study bioassay 

Evaluation using in vitro matured water 

buffalo oocytes and bull sperms to 

predicting fertility. (16) Study the effect of 

melatonin supplementation to in vitro 

maturation media to evaluate fertilization 

(IVF) rate of buffalo oocytes. (17) Study the 

effect of media supplements on in-vitro 

maturation, cleavage and embryo 

development of buffalo oocytes.  

 

Materials and Methods 
Ethical approval 

The Animal Ethical Committee of 

Veterinary Medicine College, University of 

Al-Qadisiyah, Iraq, has approved the 

present study under permission No: 403 

Experimental Sample: 
A- All samples were collect from mature 

females of Buffalo, since the age is 

determined (as possible) according to the 

dental tables (Miller and Robertson, 1959).  

Abattoir female gonads Specimens were 

collected from Al-Basrah abattoir from 

January to April 2017 in an average of 3-4 

visits per week as below: 

B-Genitalia of female Buffalo (300 

specimens) were collected directly after 

slaughtering by cool box from the abattoir 

to the Laboratory of Center Unit Research 

/College of Veterinary Medicine/ University 

of Basrah. 

 

Collection of the ovaries: 

Thirty-hundred ovaries from sexually 

mature buffaloes were collected within 30 

minute after slaughter in the abattoir, 40 

Ovaries was neglected because ovarian 

disease and loose during slaughtering. They 

were transported within 2 h of 

slaughterhouse to the laboratory in 

physiological normal saline (0.9% NaCl) 

containing antibiotics (100 μg/ml 

http://www.qu.edu.iq/journalvm/index.php/vm
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streptomycin sulfate and 100 IU/ml 

penicillin) and preserved in cool boxes at 4-

8 °C. Upon arrival at the laboratory, foreign 

tissue was removed from the ovaries. Then, 

the ovaries were wash  with 70% ethanol to 

control contamination, rinsed 3 times in 

normal saline (0.9% NaCl), and finally 

dried with sterilized paper towels (26) 

 

 
 

Figure (1): ovaries samples preserving in 

antibiotic medium 

 

Harvesting and Evaluation of Follicular 

Oocytes: 
 

Oocytes were collect by two methods 

aspiration and slicing (27), 100 Ovaries 

used in aspiration method Oocytes were 

aspirated from 5 to 18 mm as Figure (2-A, 

B) follicles using a different size-gauge 

needle attached to a 5-ml sterile syringe 

containing 2 ml media with 100 μg/ml 

streptomycin sulfate as Figure (2- C). 100 

IU/ml penicillin and100 IU/mL Nystatin in 

a glass Petri-dishes. Oocytes were searched 

using a stereo zoom microscope. 

Furthermore, Oocytes were picked up with 

micropipette under stereomicroscope and 

transferred into another dish containing 

media (28). The oocytes with intact layers 

of cumulus cells and homogenous 

cytoplasm were selected for the study (26) 

 

 

 

 
Figure (2): A follicle measurement, B ovary with 

large follicles C follicle aspiration 

Slicing method  

   One hundred and sixty Ovaries  used, 

Excess tissue, corpora lutea  were removed, 

2-4 ovaries per petri dish were sliced 

containing 5 mL of media with 100 μg/ml 

streptomycin sulfate , 100 IU/ml penicillin 

and100 IU/mL Nystatin, as show Figure  

(3). Oocytes were recovered by slicing the 

surface of the ovary with a single sterile 

surgical blade. After slicing, the ovary was 

thoroughly rinsed in the same petri dish by 

media. Were leaved to settle down at room 

temperature for 15 minutes. Then the media 

were examine under a stereomicroscope to 

search for COCs. (24, 29).  

http://www.qu.edu.iq/journalvm/index.php/vm
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Figure (3): show Oocytes were collected by slicing 

method.   

 

Oocytes Maturation (IVM): 
10 ML of Maturation medium with 

Supplement was equilibrated for two hours 

in CO2 incubator before oocytes added 

(34). 215 oocytes recovery by two methods, 

the oocytes of Grades A and B were used 

for in vitro maturation. all Oocytes must be 

rinsed 2-3 times in same Maturation media 

with 100 IU/mL penicillin, 100 mg/mL 

streptomycin and 100 IU/mL Nystatin 

before oocytes added in Maturation 

medium, oocytes were divided into two 

groups according to the type of maturation 

medium(TCM-199 or SOF) with 

supplemented 10% Bovine serum albumen 

(BSA), 10 IU/ml follicle stimulating 

hormone (FSH) as the following: Group 1: 

oocytes (n =105 Oocytes) matured using 

Tissue Culture Medium-199 (TCM-199, 

Gibco) with supplemented. Group 2: 

oocytes (n= 110 Oocytes) matured using 

synthetic fluid of oviduct (SOF Iraq) with 

Supplemented. All Maturation media used 

with supplemented Containing 100 IU/Ml 

penicillin, 100mg/mL streptomycin and 100 

IU/mL Nystatin. The culture dishes were 

placed in a CO2 incubator (95% relative 

humidity, 5% CO2 at 38.5ºC) for 24 h. 

Maturation of oocytes was evaluated after 

24 -28 h of culture to access the degree of 

cumulus cell expansion under a stereo zoom 

microscope and also the appearance first 

polar body as good indicator for maturation 

oocyte, number of matured oocytes were 

counted and recorded. Using the methods 

described by (38). Figure (3 A, B ) shows 

first polar body.  

Statistical Analysis 

Data were pooled and analyzed by Chi-

square test using SPSS 22.0 statistical 

software (2013). 

 

 

 

 
Figures (4): A, B, C and D Oocyte Maturation with 

cumulus cell expansion and polar body, (10 X). 

A 

D 

C 

B 

http://www.qu.edu.iq/journalvm/index.php/vm
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Results 
Collection of oocytes Techniques:- 

Oocytes were classified into three different 

grades (A,B and C) depending on the basis 

of homogenous ooplasm and the 

compactness of the cumulus cells only The 

oocytes of Grades (A and B) were used for 

in vitro maturation. Data on the collection 

of COCs by aspiration and slicing are 

presented in Table 1. In total, 345 quality 

COCs were recovered from 260 ovaries. 

The study revealed that slicing method 

yielded significantly higher  number of 

oocytes 220 distribution Grad A ,B,C 90 

(40.90%) ,50 (22.7%) ,80 (36.4%) 

respectively while  the aspiration method 

125 distribution Grad A,B,C 40(32%), 

35(28%), 50(40%) respectively there was 

significant difference (P<0.01) the 

recovered of oocyte between two method. 

 
Table (1): The recovery method on quality of buffalo follicular oocyte types obtained for in vitro 

maturation. 

no and 

percentages  of 

grad -C- 

oocyte 

no and 

percentages  of 

grad - B- oocyte 

no and 

percentages  of 

grad -A- 

oocyte 

No. of oocyte No. of ovary Method 

50(40%) Ba 35(28%) Bb 40(32%) Bb 125 100 Aspiration 

80(36.4%) Aa 50(22.7%) Ab 90(40.90%) Aa 220 160 Slicing 
X2=21.927 =p<0.01 

Different small letter mean significant difference (p< 0.01) within group 

Different capital letter mean significant difference (p< 0.01) between groups 

 

Culture Media: - Effect 

The percentages of buffalos oocytes that 

showed cumulus cell expansion and 

appearance first polar body in TCM-199 

and SOF IVM media are presented in Table 

(2).215oocyte Only culture (grade A and B) 

oocytes were used for IVM and the 

maturation rate was assessed according  on 

the cumulus expansion and the appearance 

first polar body. Used of 105 oocytes 

cultured in TCM- 199, 35 oocytes showed 

cumulus expansion with first polar body. 

The percentages 33.33% (105/35) percent. 

In SOF IVM medium, out of 110 oocytes 

cultured only 16 oocytes showed cumulus 

expansion with appearance first polar body 

The percentages 13.91% (110/16), the 

Overall percentages of buffalo oocytes in 

two media 23.72% (215/ 51) . There was 

significant difference (p<0.01) between 

different media. 

 
Table (2): The Effect Culture Media on buffalo follicular oocyte types obtained for  in vitro maturation 

    No. and Percentages 

of oocyte maturation rate 

No. and Percentages .of 

oocyte maturation rate 

No. of oocyte 

cultured 
Media 

70(66.7%) Ba 35 (33.33%) Ab 105 
TCM-199 with FSH 

and BSA 

94(86.5%) 16(13.91%) Bb 110 
SOF with FSH and 

BSA 

164(76.3%) 51(23.72%) 215 Over all 
Different small letter mean significant difference (p < 0.01) within group 

Different capital letter mean significant difference (p < 0.01) between groups 
X2=10.480 = p<0.01 

 

Discussion 
Collection of oocytes Techniques:- 

The quantity and the quality of oocytes 

recovered per ovary are important 

considerations in the production of IVM-

IVF embryos. The present study shows that 

the oocyte recovery rate from 

http://www.qu.edu.iq/journalvm/index.php/vm
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slaughterhouse ovaries was better with 

slicing than the aspiration, Similar recovery 

rates were observed in a studies on buffalo , 

which is in agreement with earlier findings 

reporting greater numbers of COCs/ovary 

with the slicing method than with 

aspiration, This result agreement with (6) 

reported that better quality oocytes were 

recovered per ovary in buffalo by scoring 

(2.6) than by puncture (1.3) or aspiration 

(0.9) methods (9) reported Lower COC 

recovery via the aspiration method might 

have been because oocytes were recovered 

from selected follicles (2-3mm) on the 

ovarian surface, and follicles were limited 

in number. (6) Mansion Buffalo ovaries 

have a fewer follicles, (10) fewer follicles 

are recruited in each cycle, (8). In 

comparison to a stock of 50,000 primordial 

follicles in cattle ovaries at the time of 

puberty (7) the number of these follicles in 

buffaloes has been reported to be only 

12,000-19,000. (8) Mansion that Slicing the 

ovarian surface recovered COCs from 

follicles of every size, even from the 

follicles deep in the ovarian cortex, (1, 2, 

11) reported that oocytes were recovered via 

aspiration from 55% of follicles, as 

compared to the slicing method, which 

recovered oocytes from 78% of follicles 

from buffalo ovaries. The superiority of the 

slicing method over that of aspiration and 

puncture for recovering oocytes in the 

present study is in agreement with the 

results obtained by (12, 13, 17, 19). 

Culture Media 

The present study it was observed that 

buffalo oocytes showed significant variation 

(p<0.01) in the percent of cumulus cell 

expansion and appear polar body when 

matured in TCM-199 and SOF media, This 

result which is in agreement with earlier 

findings reporting, (26, 28, 37) suggested 

that a significantly higher percent of buffalo 

oocytes maturation in TCM-199 medium 

when compared to SOF medium. (13) 

reported percentage values (89.1±3.5%) of 

maturation buffalo oocyte in TCM-199 

medium , (14) reported 74 percent 

maturation rate for bovine oocytes cultured 

in TCM-199 supplemented with 10% 

bovine estrus serum (BES) , (15, 16) also 

reported a maturation rate of 76% when 

oocytes were matured in TCM-199 

supplemented with hormones and BES, 

these results are dis agreement with (15, 18) 

reported percentage values (74.82 %) of 

maturation buffalo oocyte in TCM-199 

medium, Previous studies on buffalo oocyte 

maturation in vitro have shown TCM-199 to 

be better over Hams F-10 (16). The 

beneficial effect of TCM-199 on IVM may 

be related to some factors in its composition 

such as essential amino acids and glutamine 

that stimulate DNA and RNA synthesis and 

enhance cell division (17, 19) The 

percentage of maturation rates in TCM-199 

with hormones (77.44+-0.68) than in Ham’s 

F-12 (32.85-0.83). (29, 37, 38) The 

percentage of maturation rates in TCM-199 

with supplement BSA (71.3% on average). 

Moreover, these results are in agreement 

with those obtained by (32, 34, 36, 39, 46) 

who recorded beneficial effect of serum 

supplementation on in vitro maturation rate 

of buffalo oocytes. This might be attributed 

to the action of serum that promotes 

cumulus cells-oocyte uncoupling by 

retaining the hyaluronic acid within the 

COCs in a manner that results in cumulus 

mucification. This uncoupling could be 

responsible for stopping the transfer of 

oocyte maturation inhibition factor via gap 

junction (47). 
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