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SUMMARY 

 

 The competence of pre-pubertal buffalo heifers’ oocytes for in vitro maturation, fertilization and 

development were studied and compared with that of the adult buffalo oocytes. Ovaries were collected from 

local abattoir. The oocytes were recovered from antral follicles (3-8 mm) in diameter by aspiration technique 

and cultured in TCM-199 medium supplemented with 10% fetal calf serum(FCS), 10 IU/ml PMSG , 20 IU/ml 
LH , 1 μg/ml Estradiol 17 β  and 50 μg/ml Gentamycin sulfate and incubated in 5% CO2 and high humidity for 

24 h at 38.5°C.  

 Number of antral follicles per ovary were insignificantly higher on heifer's ovary (7.00 ± 0.74) comparing 

with adult buffalo cow's (6.45 ± 0.34). The recovered immature oocytes per ovary were higher, (P<0.001) in 

buffalo heifers than that in the adult ones (4.35 ± 0.28 and 2.99 ± 0.14, respectively). The competence of 

immature recovered oocytes to resume meiosis and reach metaphase II were lower (P<0.01) in heifer's ovaries 

(28.3%) compared to that of the adult cows (59.6%). The fertilized and developed oocytes reached the 

transferable stages were nearly the same rate in both adult buffalo cow and heifers (26.3 and 27.4%, 

respectively). Cleaved oocytes were insignificantly low in the heifer group (55.3%) from the initial cultured 

oocytes number compared with that of the adult group (64.5%). It can be concluded that the pre-pubertal 

heifers could be a good source for oocytes needed for IVF techniques. 
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INTRODUCTION 

 

 Pre-pubertal heifers could be used as oocyte 

donors in breeding programs to decrease the 

generation interval and to increase the genetic rate of 

gain (Duby et al., 1996). Wave-like patterns of 

follicular development have been observed in heifer 

calves as early as two weeks of age (Evans et al., 

1994). The waves observed at eight months of age 
continued to first ovulation at 12 months (Adams et 

al., 1994). The diameters of dominant follicles of 

heifers show exponential increase with puberty hood 

(Bergfeld et al., 1994 and Evans et al., 1994), 

meanwhile quality of the follicles were similar to 

those of adult cattle. Follicles failed to ovulate were 

explained by alterations in the patterns of secretion of 

estradiol, inhibin, or IGF-I (David et al., 2005). 

Precocious puberty does occur in developing beef 

heifers; as many as 25% of heifers have transient 

luteal function before 300 d of age. However, 
exposure to a bull has no effect on the incidence of 

precocious puberty (Wehrman, 1996). Also, Gasser 

et al. (2006) found that early weaning and feeding on 

high energy concentrates, Precocious puberty (<300 

d of age) occurred in 100, 56, and 50% of heifers in 

the EWH, EWC, and NW treatment crossbred, Angus 

and Simmental heifer. 

It has been well established that bovine embryos 

can be produced successfully in vitro using oocytes 

from sexually immature animals (Kajihara et al., 

1991 and Armstrong et al., 1992). This is important 

in genetic improvement programs in milk (Brem et 

al., 1995 and Lohuis, 1995) and beef (Brem, 1993) 

production systems. However, the potential use of 

calf ovaries collected from the abattoir for in vitro 

fertilization has not been thoroughly investigated. 

The average age of puberty in buffalo heifers is 

about 37 months of age (Bashir, 2006), while, Ingole 

et al. ( 2001) reported that LH started to increase at 
the age of 15-18 months and FSH increased around 

18-21 months of age suggesting that this increase 

leads to puberty. Schilloa et al. (1982) found that E2 

inhibited LH release in a dose dependent by 

influencing pulsatile mode of secretion, and that the 

threshold to negative feedback increased as heifers 

approach puberty. Ovarian maturation was 

accelerated in heifers weaned early and fed a high-

concentrated diet (Gasser, 2006). Heifers were 

considered to have exhibited a precocious puberty 

when the onset of luteal function was before 300 d of 
age (Wehrman et al., 1996). Number and 

characteristics of follicles in pre-puberty phase are 

varied in due to the variation in size of the ovarian 

reserve (Erickson, 1966). The maturation, 

fertilization and cleavage rates did not differ 

significantly between oocytes obtained from adult 

and pre-pubertal goats (Izquierde et al., 2002). 

A great number of pre-pubertal buffalo heifers 

have been slaughtered in the Egyptian rural areas can 

play a good source for immature buffalo oocytes. 
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Therefore, comparing maturation, fertilization and 

development rate under in vitro condition, with adult 

ones is the objective of the current study. 

 

MATERIALS AND METHODS 

 

This study was carried out at the International 

Livestock Management Training Center, Sakha, 

Khafer El-Sheikh belonging to the Animal 

Production Research Institute, Agricultural Research 

Center, Ministry of Agriculture, Egypt. All chemicals 
used in this study were purchased from Sigma (Sant 

Luis, MO, USA), unless otherwise indicated. 

Incubation was run in CO2 incubator (5% CO2 at 38.5 

°C and high humidity). 

Ovaries were collected from slaughtered 

buffaloes of age between >2 and < 15 months 

(heifers) and polyparous cows (adult). Collected 

ovaries were placed in NaCl solution (9 mg/ml) 

containing 100 IU/ml penicillin and 100 µg/ml 

streptomycin sulphate) with tepmerature of 25-30 °C. 

Ovaries transported to the lab within 4 ± 0.5. hrs. The 
collected ovaries were washed twice in distilled 

water and once in freshly prepared saline. 

Oocytes were recovered from follicles with >3-8 

mm in diameter by aspiration technique, using 10 ml 

sterile disposal plastic syringe attached to 18-gauges 

needle. The contents of syringe were put slowly into 

60 mm sterile plastic petri dish, then oocytes were 

examined under stereomicroscope. Both oocytes 

enclosed in a compact cumulus cells (COCs) and 

partially denuded oocytes(PD) with evenly 

granulated cytoplasm were selected and washed three 
times in Dulbecco’s phosphate buffer solution 

(DPBS) medium. The total and aspirated antral 

follicles were counted and recorded for both buffalo 

heifers and cows. TCM-199 medium was 

supplemented with 10% Fetal calf serum( FCS), 10 

IU/ml medium as PMSG (Gonaser, Laboratory 

Hipra, S.A.17170 Amer, Spain), 20 IU/ml medium 

LH (Chrionic gonadotropin  produced by the nile 

company for pharmaceuticals and chemical 

industries, Cairo-ARE.R.C.C.115668), 1 μg/ml 

estradiol 17β  and 50 μg/ml Gentamycin sulfate were 

used as maturation medium. The medium pH was 
adjusted at 7.3-7.4 and osmolarity at 280-300 

mOsmol/kg. The medium was filtrated by 0.22-μm 

millipore filter. Each of 500 μl from prepared 

maturation medium was placed into each well of a 

four well dish and covered by sterile mineral oil. 

Before placing oocytes into culture dish, the medium 

was incubated for equilibration for 60 minutes. After 

evaluation, oocytes were washed three times in each 

of Phosphate buffer saline (PBS) plus 10% FCS and 

once in maturation medium. Thereafter, oocytes were 

placed in the maturation medium and incubated for 
24 hrs. 

After 24 hrs of maturation period, one quarter of 

matured oocytes were washed using PBS containing 

1 mg /ml hyaluranidase to remove the cumulus cells. 

Then, oocytes were washed twice in PBS 

supplemented with 3% BSA and loaded on clean 

slide. Slides were placed into fixation solution (3 

ethanol: 1 glacial acetic acid) overnight. Thereafter, 

oocytes were stained with 1 % orcein in 45% acetic 

acid and examined for nuclear maturation under 

phase-contrast microscopy using the criteria of 

Shamiah (2004) to determine stages of metaphase II 

(MII), oocytes with germinal vesicle (GV) and 

oocytes with germinal vesicle breakdown  (GVBD) 

and oocytes at metaphase 1 (M1) and addition to 

degenerated oocytes  

Fresh semen collected by artificial vagina from a 
buffalo bull were swim-up separated as described by 

Parrish et al. (1986) and diluted to 25×106 sperm / 

ml. Swim-up separated sperm diluted with IVF-

TALP medium were incubated with 20 µg/ml heparin 

(heparin sodium) and 0.6% Bovine seum 

albumin(BSA) for 30 minutes in CO2 incubator.   

Matured oocytes were washed three times in TL- 

HEPES medium (Parrish et al., 1989) and twice in 

fertilization medium (IVF-TALP). Oocytes were 

inseminated with capacitated semen (1.5×10
6
 

sperm/ml) and incubated for 22 hrs in CO2 incubator.  
After co-incubation, presumptive zygotes were 

stripped of cumulus cells, washed three times in 

embryo culture medium, (TCM–199 medium 

supplemented with 20 mMol Na- pyruvate, 6 mg/ml 

BSA, and 50 µg/ml Gentamycin sulphate) and 

cultured in pre-equilibrated embryo culture medium 

in four well petri dishes and overlaid with sterile 

mineral oil, then incubated at 38.5 °C, 5% CO2 with 

95% humidity (Eyestone and First, 1989). Half of the 

medium was replaced every 48 hour with fresh 

medium. Development of the fertilized oocytes and 
cleavage rates were recorded on day seven after 

fertilization. The data were statistically analyzed by 

one way ANOVA and t-test using SPSS Statistics 

17.0. 

 

RESULTS AND DISCUSSION 
 

Number of antral follicles per ovary was 

insignificantly higher in the pre-pubertal heifer's 

ovaries compared to the adult buffalo cow's ovary.  

While, the recovered immature oocytes number 

were higher (P<0.001) in the pre-pubertal heifers 
than in the adult cows (Table 1).  Similar results 

were found by Gasparrini et al. (2000) who reported 

that controlled follicular aspiration of abattoir-

collected buffalo ovaries allows the retrieval of 2.4 

good quality oocytes per ovary on average, in 

comparison with 10 good quality oocytes recovered 

in cattle (Gordon, 1994). Samad et al. (1998) found 

that incision technique for Nili buffalo ovaries crop 

was 3.85 oocytes /ovary compared with 1.76 for 

aspiration technique with no sig. difference in the 

maturation rate when the serum added was different; 
it ranged from 66.23 to 80%. Khalil et al. (2010) 

reported lower number of recovered oocytes / ovary 

(2.73) compared to the present results. The 

competence of immature oocytes to resume meiosis 

and reach metaphase II were lower (P<0.01) for 

oocytes recovered from ovaries of pre-pubertal 
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heifers compared to that of the adult (Table 2). 

Intermediate stages and the degenerated oocytes 

were higher (P<0.01) in the pre-pubertal heifers 

group indicating that more attention is needed for 

adjustment of the incubation time and hormones 

concentrations added to the culture medium. Khalil 

et al. (2010) found that buffalo oocytes maturation 

rate increased from 46% when incubated at 22 hrs to 

81.4% when incubation time was increased to 26 hrs 

incubation. Culture medium, sera and hormones 

have effects on the buffalo oocytes maturation 

range, (Jamil et al., 2007). Previous studies showed 

that follicles’ growth could be stimulated with 

exogenous gonadotrophins. IVF rates (sperm 

penetration) are similar to those of oocytes 

recovered from adult cattle, cleavage and 

development rates are low suggesting that 

maturation of the ooplasm and/or nucleus is 

incomplete (Armstrong et al., 1992 & 1993, 

Damiani et al., 1995 and Duby et al., 1996). 
 

Table 1. Characteristics of ovarian follicles and oocytes collected from pre-pubertal heifer and adult buffalo cow’s 

ovaries  

Parameters Heifers Adult cows 

Number of ovaries (n) 60 102 

Total follicles counted (n) 420 658 

Follicles/Ovary( X±SE ) 7.0 ± 0.7 6.5 ± 0.3 

Total recovered oocytes  (n) 261 306 

Recovered oocytes/ ovary( X±SE ) 4.4 ± 0.3*** 3.0 ± 0.1 

Compact oocytes complex (N & %) 137 (52.5) 161 (52.6) 

Partial denuded Oocytes (N & %) 75 (28.7) 62 (20.3) 

Denuded oocytes (N & %) 49 (18.8) 83 (27.1) 

*** Significant difference at P<0.001 

 

Table 2. Maturation stages (number and %) of both pre-pubertal heifers and adult buffalo cows 

 

Group 

No of  

oocytes 

GV 

n     (%) 

GVBD 

n     (%) 

MS 

n     (%) 

M11 

n     (%) 

DG 

n     (%) 

Pre-pubertal 

heifers 
60 3    (5.0) 3   (5.0) 20   (33.3)** 17  (28.3) 17   (28.3)** 

Adult cows 99 6    (6.0) 10   (10.1) 17   (17.2) 59   (59.6)** 7     (7.1) 

GV= Oocytes in germinal vesicle stage    GVBD=Oocytes in germinal vesicle breakdown stage 
MS=Oocytes in intermediate stages (From prophase to Anaphase-1)  M11= Oocytes reached metaphase 11 
DG= Degenerated oocytes       ** significant difference at P<0.01 

 

Table-3. Cleavage and different developmental stages of prepubetal heifers and adult buffalo cows 

Group 
Total 

Cultured 
 oocytes 

Cleaved 
Oocytes 
N     % 

2-cells 

n       % 

4-cells 

n      % 

8-16 cells 

n      % 

Morula 

n       % 

Blastocyst 

n      % 

Transferable 
Embryos 
n     (%) 

Prepubertal 
 Heifers 

152 84(55.26) 12(7.90) 16(10.52) 16(10.52) 20(13.16) 20(13.16) 40 (26.32) 

Adult Cows 124 80(64.52) 22(17.74)* 16(12.90) 8(6.45) 16(12.90) 18(14.52) 34 (27.42) 

*significant difference at p<0.05 

 

 Maturation rate of the pre-pubertal heifers’ 

oocytes is lower but insignificantly than that of adult 

buffalo cow oocytes (Table 3). Abdoon et al. (2001) 

found that the cleavage rate was close to that 
obtained in the first (63.0± 0.5%). In cattle, Rizos et 

al. (2005) noticed higher proportion (P < 0.01) of 

cow oocytes than heifer oocytes reached the 

blastocyst stage (46.5% versus 33.4%). Brevini et al 

(2007) indicated the low rate of maturation and 

development competence to Cytoskeleton dynamics.  
 

CONCLUSIONS 
 

 Results of the present study showed that, pre-

pubertal heifers yielded around one third more of 

immature oocytes than the adult buffalo cows with a 

good potentiality to reach the transferable stages with 

insignificant difference from that recovered from the 

adult cows. 
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 فً هرحلت  يستخلصت هن هبايض عجلاث جاهىسالو   الجاهىشعجلاث خصاب والتطىر الخارجً لبىيضاث لإنضاج والإا

 ها لبل البلىغ الجنسي وهن الجاهىش البالػ 

 

عبذ الجىاد خليفت لادوم
1
و عبذ الخالك السيذ عبذ الخالك 

2
شريف هغاوري شاهيت و 

1
و هحوذ السيذ الشعراوي 

3
ابراهين عبذ و 

زقالرا
3 

 

 -3، الونصىرة ، جاهعت كليت السراعت ،يالحيىان الإنتاجلسن   -2، هركس البحىث السراعيت ،يالحيىان الإنتاجولادة وتناسل هعهذ بحىث  -1

 كليت السراعت  كفر الشيخ ،يالحيىان الإنتاجلسن 

 
ويقبسَخهب بًثيلاحهب يٍ اندبيىط انُبظح. خًعج  حى دساعت يقذسة انبىيعبث اندبيىعً نهعدلاث يب قبم انبهىغ نهُعح والإخصبة وانخطىس 

( انًضودة  TCM 199) يى قطش وصسعج فً بيئت صساعت الاَغدت 8-3انبىيعبث  بطشيقت انبزل يٍ انحىيصلاث انًبيعت راث انخدبويف يببيٍ 

ييكشوخشاو يٍ هشيىٌ  LH ,1وحذة دونيت يٍ هشيىٌ  20, عيشو انفشط انحبيم وحذة دونيت هشيىٌ  10يٍ عيشو الاخُت انبقشي,   % 10

% ثبًَ أكغيذ 5و  C° 38.5ييكشوخشاو خُخبييغيٍ نكم يههيهخش يٍ انبيئت انًغخخذيت وحعُج عُذ دسخت حشاسة  50, بيخب  71الإعخشاديىل 
ًعذودة عهً يبيط انعدلاث اندبيىعً قبم انكشبىٌ ودسخت سغىبت عبنيت. وقذ أوظحج انُخبئح  اسحفبع غيش يعُىي إحصبئيب نعذد انحىيصلاث ان

ٌ عذد انبىظبث انًخحصم كبٌ أكثش أ( ببنخخببع. فً حيٍ  0.34 ± 6.45و  0.74 ± 7.00انبهىغ يقبسَت بًثيلاحهب عهً يبيط اندبيىط انُبظح )

ببنخخببع( نكم يبيط إلا اٌ  0.14 ± 2.99و  0.28 ± 4.35( فً انعدلاث يب قبم انبهىغ عُه فً اندبيىط انُبظح )p< 0.001بًعُىيت إحصبئيت )

(يب قبم انبهىغ كبٌ أقم بًعُىيت   %28.3يقذسة انبىيعبث انغيش َبظدت نبذأ الاَقغبو انًيىصي وانىصىل إنً انطىس الاعخىائً انثبًَ  نهعدلاث )

(  p<0.01أعهً بًعُىيت إحصبئيت ) ( وكزنك الأغىاس انىعطيت وانبىيعبث انًحطًت كبَج %59.6( عُه نهدبيىط انُبظح ) p<0.01إحصبئيت )

عهً انشغى يٍ اَخفبض يعذل اَعبج انبىيعبث فً انًدًىعت يب قبم انبهىغ إلا اٌ إخصببهب وحطىسهب ووصىنهب انً  فً انًدًىعت يب قبم انبهىغ.

عذل الاَقغبو نهدشثىيت انًفخشظت كبٌ % ببنخخببع( , أيعب ي 27.42و  26.32أغىاس انُقم كبَج بُفظ انًعذل يٍ يثيلاحهب فً انًدًىعت انُبظدت )

 55.26يُخفط بغيش يعُىيت فً انًدىعت يب قبم انبهىغ عُه فً انًدًىعت انُبظدت يٍ اخًبنً انبىيعبث انًضسوعت يٍ انبذايت نلإَعبج )

كىٌ يصذسا خيذا نهبىيعبث غيش يٍ هُب يًكٍ اٌ َخهص أٌ انعدلاث يب قبم انبهىغ يًكٍ اٌ ح % ببنخخببع ( عُه فً انًدًىعت انُبظدت.  64.52و

 انُبظدت انخً يًكٍ الاعخفبدة يُهب فً حقُيت الاخصبة انخبسخً.
 


