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ABSTRACT

This study aimed to evaluate the influence of collection techniques (dissection, aspiration,
slicing and aspiration plus slicing) on yield and quality of buffalo cocytes in vitre matured (IVM)
in TCM-199 or Ham’s F12 with or without hormones (follicle-stimulating hormone, FSH and
estradiol, E,). Recovery Rate (RR) and category of the collected oocytes were determined and only
Cumulus Oocyte Complexes (COCs) were matured in vitro. Results showed that RR was 84.6, 83.3,
72.7 and 52.0% for aspiration plus slicing, slicing, aspiration and dissection technique, respectively
(p<0.05). Percentage of COCs was higher by slicing than aspiration, aspiration plus slicing and
dissection (63.2 vs. 51.3, 51.2 and 42.0%, p<0.05). The corresponding percentages of expanded
cocytes were 29.9, 30.3, 27.6 and 32.7%, respectively (p<0.05). Percentage of oocytes arrested
at metaphase-II (MII) was higher (67.1%, p<0.001) while those at Germinal Vesicle (GV)
(8.1%, p<0.001) and Deg. (9.1%, p<0.01) were lower in TCM-199 than in Ham’s F12. Hormonal
addition increased percentage of oocytes arrested at metaphase-I (MI) and MII (p<0.05 and
p<0.001, respectively) and decreased those at GV and Deg (p<0.001). Such results may indicate
efficacy of slicing technique as a collection method on quantity and quality of buffalo cocytes. Alse,
tn vitro maturation of buffale cocytes was improved in TCM-199 supplemented with hormones

(FSH and Ej).
Key words: Buffalo, harvesting technique, oocyte yield, maturation medium, hormones

INTRODUCTION

In vitro maturation (IVM) 1s one of assisted reproductive technologies which have heen
introduced to increase the number of offspring from selected females and to reduce the generation
intervals in bhuffaloes (Suresh et «l.,, 2009). An economical source of oocytes is ovaries of
slaughterhouse (Sianturi et al., 2002) but the quality of these oocytes play a key role in the
acquisition of cocyte developmental competence in vitro (Amer et al., 2008), in particular the
appearance of cumulus cell layers of an cocyte (Sianturi et al., 2002). Therefore, the efficacies of
different methods of oocyte collection were compared on the basis of Cumulus Qocyte Complexes
(COCs) vield (Mehmood et al., 2011).

In buffaloes, the very poor recovery of good quality immature cocytes is a serious problem
associated with the production of embryoes through IVF (Chauhan et al., 1998). Several methods
for collection of ooeytes have been described in domestic animals: Aspiration of the ooeyte from
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follicles (Boediono et al., 1995), slicing the ovaries (Wang et al., 2007a), puncture of visible surface
follicles (Shirazi et al., 2005) and post-aspiration shicing (Kumar and Maurya, 2000) of ovarian
follicles but these methods were used with varying degrees of success.

The first. and most critical step towards successful in vitro embryo production is method of oocyte
collection for IVM (Hegab ef al., 2009) because use of these cocytes makes it feasible to obtain a
large number of cocytes from ovaries at relatively low cost (Roushandeh et al., 2007). There are
many factors affecting IVM of buffalo oocytes, including the selection of proper maturation medium
or the hormones added {De Wit et @l., 2000). A variety of culture media are available and the choice
of the base medium for IVM is considered particularly important (Kim et al., 2011). Different
culture media such as TCM-199 (Kharche et «f., 2006), Minimum Kssential Medium (MEM)
{Ravindranatha et al., 2001), Ham’'s F-10 {(Tamilmani et af., 2005) and Ham's F-12 (Jamil et «l.,
2007) have been used for IVM mammalian oocytes. Also, hormonal addition such as follicle
stimulating hormones (Chauhan et al., 1998) and K, (Nandi ef af., 2002a) to culture media has
been made to improve the developmental competence of IVM oocytes. Therefore, the objectives of
this study were to investigate the efficiency of dissection, aspiration, slicing and aspiration plus
slicing as harvesting techniques on the availability of quantity and quality of buffalo occytes
collected from slaughtered animals (1st experiment) and to evaluate the effect of maturation
medium type (TCM 199 or Ham'’s F12) with or without hormonal addition (FSH or E ) during IVM
of buffalo cocytes (2nd experiment).

MATERIALS AND METHODS

This study was carried out at the International Livestock Management Training Center
(ILMTC), belonging to the Animal Production Research Institute, Agriculture Research Center,
Ministry of Agriculture, in cooperation with Department of Animal Production, Faculty of
Agriculture, Tanta University, during the period from June until October 2014,

Collection of ovaries: Buffalo ovaries were collected from local slaughter houses
(El-Batanoun-Menofeva governorate, Egypt) immediately after slaughter. The collected ovaries
were placed into thermos at 27-30°C in normal saline (0.9%) containing gentamicin (50 ug mL ™)
and transported to the laboratory within three hours post slaughter. In the laboratory, extraneous
tissues were removed and the ovaries were washed three times in phosphate buffer saline

(PBS, pH 7.3).

1st experiment

Oocyte collection methods: In the laboratory, the cocytes were collected aseptically from the
ovaries by four methods, including dissection, aspiration, slicing and aspiration plus slicing. In all
collection techniques, the visible ovarian follicles (2-8 mm in diameter) were counted before oocyte
collection:

+ Dissection technique: The ovaries were placed in a sterile glass petri dish containing 2 mL
of PBS. All the visible follicles were carefully subjected to blunt dissection with the help of
forceps and the remaining ovarian tissues were removed after a brief rinsing. The follicles were
ruptured and the fellicular fluid was allowed to flow into the PBS in petri dish (Singh et al.,
2013)

*+ Aspiration technique: The oocytes were aspirated from individual ovaries after carefully
removing the extranecus tissues and placed in petri dish containing 1 mL of PBS (Rac and
Mahesh, 2012). Oocytes were aspirated from the visible follicles presented on the ovarian

2
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surface. Qocytes were aspirated with 22 gauge needle fixed to 5 mL disposable syringe
containing 1-2 mL of PBS. Slicing technique in which the ovaries were held firmly with the
help of forceps in a sterile glass petri dish containing 2 mL of PBS. The ovaries were sliced into
possible thin sections with a blade fixed to the artery foreceps. The oocytes containing PBS
medium were placed in petr1 dish and examined under Stereomicroscope (Mehmood ef al., 2011)

* Aspiration plus slicing technique: The aspirated ovaries were subjected to further slicing
to obtain count of the residual cocytes (post aspiration slicing) according to Kumar and Maurya
(2000). Then number of cocytes collected from both techniques was counted

In all the four techniques, the petri dishes were kept undisturbed for 5 min, allowing the
oocytes to settle down. The petri dishes were examined under stereomicroscopy and the cocytes were
transferred to a searching dish containing PBS for grading. Phosphate Buffer Saline (PBS) medium
was prepared according to Gordon (1994).

About 2 mg from bovine serum albumin was added to each one ml PBS. The pH value of the
medium was adjusted to 7.2-7.4 using pH-meter and to osmolarity of 280-300 mOsmol kg™ using
osmometer. The medium was filtered by 0.22 pm millipore filter.

Oocyte evaluation: Qocytes were examined under stereomicroscopy and classified according to
their compaction, number of cumulus cell layers and homogeneity of coplasm according to
Ravindranatha et al. (2002) into 5 categories, (1) Cumulus oocytes-complexes (COCs) with compact
cumulus cells (=3 layers) and homogenous ocoplasm, (2) Expanded cumulus cells oocytes, (3)
Denuded cocytes with completely devoid cumulus cells and heterogeneity ooplasm, (4) Partial
denuded occytes with cumulus cells present either incompletely surrounding the oocyte and (5)
Degenerated (Deg.) cocytes with ooplasm shrunken away from the zona pellucida or not evenly
filling the zona pellucida.

Recovery rate: Cocyte yield from each method was counted and calculated per ovary. Oocyte
Recovery Rate (RR) was determined as the following:

RR (%) = No. of recovered oocytes

Total number of follicles

2nd experiment

In vitro maturation (IVM)

Type of maturation medium and hormonal addition: Only CCOCs collected by slicing technique
were used in this experiment. These oocytes were matured in two maturation media, namely tissue
culture medium-199 (TCM-199, Sigma) or Ham's F12 (Egyptian Organization for Biological Product
and vaccine, Agoza) supplemented with 0.3% bovine serum albumin (BSA, wiv) and 100 IU sodium
penicillin G and 100 pg streptomycin/mL. Each type of media was used with or without hormonal
supplementation with 1 yg mL™ E, and 0.04 IU mL™! FSH. The pH value of the medium was
adjusted to 7.2-7.4 and to osmolarity of 280-300 mOsmel kg™'. The medium was filtered by 0.22-um
millipore filter.

In vitro maturation procedures: An amount of 500 pL from prepared maturation medium was
placed into four well dishes and covered by sterile mineral cil. Before placing the cocytes in culture
dishes, the medium was incubated in CO, incubator (5% CO,, at 38°C with saturated humidity) for
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at least 80 min to attain equilibrium between the temperature and gases. The COCs were washed
three times in washing medium, then washed twice in the intended maturation medium before
culturing in that medium. Batches of 8-10 cocytes were placed into maturation medium, then
overlaid with liquid paraffin oil (Sigma) and then the petri dishes were transferred into a CO,
incubator (38.5°C, 5% CO, in air, 95% relative humidity) for 24 h as a maturation period.

Fixation, staining and examination of oocytes: After 24 h as a maturation period, oocytes
were washed using PBS containing 1 mg mL™" hyaluronidase to remove the cumulus cells. Then,
oocytes were washed two times with PBS supplemented with 2% BSA and loaded on clean slide.
Slides were placed into fixation solution (3 ethanol:l glacial acetic acid) overnight. Thereafter,
cocytes were stained with 1% orcein in 45% acetic acid and examined for maturation under
phase-contrast microscopy into different stages including germinal vesicle (GV, dencting
chromosomes enclosed within a nuclear membrane), Germinal Vesicle Breakdown (GVBD,
illustrating an absence of a wvisible nuclear membrane and chroematin condensation),
metaphase™ (MI, showing chromosomes condensed in pairs without detected polar body),
metaphase-II (MII, denoting one large group of chromosomes formed an equatorial plate and the
remaining chromosomes are highly condensed or have extruded 1st peolar body, mature oocytes)
and degeneration (Deg., illustrating vacuclated cocytes with shrunk cytoplasm or highly condensed
chromatin).

Statistical analysis: Statistical analysis for the obtained data was analyzed using general linear
model of (SAS., 2001) while differences among the treatment means were performed using
Duncan’s Multiple Range Test (Duncan, 1955). The percentages values were adjusted to arcsine
transformation before performing the analysis of variance. Means were presented after being
recalculated from transformed values to percentages.

RESULTS AND DISCUSSION

1st experiment

Effect of collection method on

Number and rate of recovered oocytes: Results presented in Table 1 showed that ococyte
recovery rate from buffalo ovaries was higher (p<0.05) by aspiration plus slicing and slicing alone
than by aspiration alone (84.7 and 83.3 vs. 72.7%, respectively), while dissection technique showed
the lowest cocyte recovery rate (52.0%, p<0.05). It is of interest to note that there was slight
increase in recovery rate when oocytes were collected by additional post-aspiration slicing, although
number of follicles on the ovarian surface and recovered oceytes were different for each collection
technique.

Table 1: Effect of collection method on number and rate of recovered buffalo cocytes

Item Aspiration plus slicing Slicing Aspiration Dissection
Total ovary () 206 200 206 262

Total follicles (n) 921 1062 921 1087
Total oocytes (r) 756 831 665 567
Visible follicles/ovary 4.33+0.21¢ 5.24+0.432 4.33+0.21° 4.16+0.05°
Recovered oocytes/ovary 3.67+0.20% 4.10+£0.362 3.14+0.16° 2.16+£0.39
Oocyte recovery rate (%) 84.7+1.72° 83.3+0.95° 72.7+1 58° 52.0+0.76°

2beMeans denoted within the same row with different superscripts are significantly different at p<0.05
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In accordance with the present results, Rao and Mahesh (2012) showed that among the three
harvesting techniques, the slicing method appeared to be superior in terms of both total recovery
and number of culture grade oocytes. Slicing yielded significantly (p<0.01) higher number of
oocytes (7.98+0.70) per ovary compared to the puncture (3.46+0.31) and aspiration methods
(2.3840.19). Also, Gasparrini (2002) reported that the occytes yield inereased by using slicing
method for collection of buffalo ooeytes. Moreover, Khan ef al. (1997) 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. In cow, Wang et al. (2007b) concluded that the
recovery of oocytes using slicing and puncture techniques yielded more oocytes per ovary than
other aspiration method.

In the present study, post aspiration slicing of buffalo ovaries provided additional
0.B3 ococytefovary versus 0.48 oocytes/ovary as reported by Kumar and Maurya (2000). In
buffaloes, Das ef al. (1998) found that number of cocytes per ovary (follicles with 2-6 mm in
diameter) recovered by shicing was significantly (p<0.01) higher (5.7/ovary) than that achieved by
follicles puncture (2.6/ovary) and aspiration (1.7/ovary). Higher oocyte recovery in ovarian slicing
may be due to their release from both surface follicles as well as from deeper cortex (Das ef al.,
1996). Generally, the lower number of oocytes recovered by the aspiration method may be
attributed to the presence of some follicles embedded deeply within the cortex which are released
by slicing of the ovary. Some of the cocytes may even be lost during aspiration of follicles which is
not possible when using the slicing method.

On the other hand, Shirazi et al. (2005) documented that the number of cocytes per ovary for
slicing and aspiration didn’t differ significantly in ewes. Also, Gupta and Sharma (2001} stated that
there was no effect of slicing, aspiration and combined methods on the recovery of buffalo cocytes.
The conflicted results in this respect may be attributed to the effect of interaction between collection
method and repreductive status.

Oocyte quality: Data in Table 2 showed that percentage of COCs was the highest
(63.17%, p<0.05) using slicing technique, followed by aspiration or aspiration plus slicing
techniques (51.34 and 51.24%, respectively), while dissection method showed the lowest percentage
of COCs (42.08%, p<0.05). On the other hand, dissection technique showed the highest percentage
of expanded oocytes (32.68%, p<0.05) versus the lowest percentage (27.55%, p<0.05) for aspiration
plus slicing method. Also, slicing showed the lowest percentages of denuded, partial denuded
and Deg. oocytes (1.89, 3.05 and 1.96%, p<0.05) compared with other techniques, respectively
{Table 3). Such differences may be attributed to other causes occurring in cocytes pre-collection
rather than collection method.

The present results showed that the COCs recovery rate or even acceptable occytes (COCs and
expanded oocytes) from ovaries of slaughtered buffaloes was better with slicing (93.1%) than with
aspiration (81.6%) and aspiration plus shicing techniques (78.7%). Although, the present results

Table 2: Effect of collection method on categories of buffalo oocytes

Oocyte category Aspiration plus slicing Slicing Aspiration Dissection
COCs. 51.24+0.83° 63.17+1.19* 51.34:+0.47" 42.03+0 .90
Expanded 27.55+0.868 20.93+0.44° 30.31+0.83" 32.68+0.83%
Denuded 4.93+0.08° 1.89+£0.37 3.3420.54% 10.59+0.562
Partial denuded 10.89+0.77% 3.05+£0.92° 11.01+0.842 3.25+0.73¢
Deg 5.39+0.39° 1.96+0.37 4.00+0.39° 11.45+0.32°

abeMeans denoted within the same row with different superscripts are significantly different at p<0.05
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Tahle 3: Effect of medium type on different maturation stages of buffalo oocytes

Maturation stage (%)
Medium type Degeneration MII MI GVBD GV
TCM-199 9.10+0.95 67.1+0.64 8.4+0.83 7.3+0.81 8.10+1.02
Ham's F12 13.704£0.95 58.6+0.64 6.8+0.83 6.6+0.81 14.3+£1.02
Significance E wEE NS NS wHE

NS: Not significant, ** ***Significant at p<0.01 and p<0.001, respectively

were much higher than that obtained by Rao and Mahesh (2012}, they also reported that the
slicing method appeared to be superior in term of number of culture grade cocytes. The slicing
method was reflected in a greater number of mean good, fair, poor quality and culture grade
oocytes, being 38.46, 27.75, 33.79 and 66.21%, respectively. Also, the present results were much
higher than earlier findings of some authors (Madan ef al., 1994; Das ef al., 1996; Jamil ef al.,
2008) in buffaloes and cattle (Carolan ef al., 1994).

In accordance with the present results, Mehmood et al. (2011) found that the COC recovery rate
of buffaloes was better with slicing than with the aspiration method (p<0.05). Also, Mistry and
Dhami (2009) demonstrated that slicing was a simple effective method for collecting a high quality
cocyte yield for in vitro culture. Also, Sianturi ef al. (2002) found that the percentage of acceptable
oocytes (cumulus occyte complexes and expanded oocytes) of total ococytes was lower using
aspiration (27.71and 40.66%) than slicing (33.8 and 34.02%) but the difference was not significant.
On the other hand, Gasparrini (2002) found a higher proportion of poor cocytes using slicing
technique in buffaloes due to heterogeneous population of cocytes retrieved from all follicles which
distributed through the stromal of ovaries.

The recorded variation due to the different methods used for COC recovery may be associated
with seasonal effects and wvariation in the reproductive status of the slaughtered buffaloes
{Greve and Madison, 1991). Another explanation 1s due to the age of animal, state of ovary and
the ovarian environment at time of collection (Hammam ef al., 1997) or age, season, nutritional
status (body condition) and cyclicity of animals at the time of slaughter, size and functional status
of follicles, method of oocyte retrieval (Das ef al., 1996; Nandi ef al., 2002b; Zoheir et al., 2007,
Amer et al., 2008),

2nd experiment

In vitro maturation of buffalo ococytes as affected by Medium type (TCM-199 vs.
Ham’s F12): Results in Table 3 showed that overall percentages of ococytes arrested at
MII (maturation rate) was higher (67.1%, p<0.001), while those at GV (8.1%, p<0.001) and Deg.
(9.1%, p<0.01) were lower in TCM-199 than in Ham's F12, regardless hormonal addition. It is
worthy noting that the highest percentage of oocytes arrested at MII stage due to TCM-199 was
associated with reduction in percentage of Deg. oocytes as compared to that attained with Ham’s
F12 (9.2 vs. 13.7%, p<0.05). However, both types of media showed nearly similar percentages of
oocytes at GV, GVBD or at prophase and MI stages (8.1, 7.3 and 8.4% for TCM-199 vs.14.3, 6.6 and
6.8% for Ham’s 12, respectively, Table 3).

The culture medium is one of the most important factors in maturation of follicular oocytes
tn vitro (Van de Sandt ef al.,, 1990) and expansion of cumulus cells depends largely on the culture
media used for maturation of the oocytes (Nandi et al., 2002b). It was reported that TCM-199 can
support the maturation of buffalo ocoeytes (Hammam et al., 1997) and most IVFEF laboratories
routinely used TCM-199 as the basic medium for IVM of buffalo cocytes (Bavister ef al., 1992;
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Hawk and Wall, 1993; Palta and Chauhan, 1998). A variety of media have been used for IVM and
culture but TCM-199 has been used for both maturation and culture more frequently than any
other medium (Hawk and Wall, 1993; Palta and Chauhan, 1998 Gandhi et al., 2000},

The present study showed that nuclear maturation rates of buffalo cocytes was better with
TCM-199 than with Hams-F12, Similar results were reported by Smetanina ef afl. {(2000) and
Leibfried and First {1979). In accordance with the present results, Jamil ef al. (2007) studied the
effect of TCM-199 and Ham’s F12 as maturation media with and without the addition of Cestrus
Buffalo Serum (OBS) and hormones (FSH, LH, E.) on the maturation rate of buffalo follicular
cocytes. They found significant (p<0.05) increase in the maturation rate in TCM-199 than in Ham's
F12, regardless OSB or hormones addition. The percentage of maturation rates in TCM-199 ranged
from 55.4% versus 26.3% in Ham's F12. Also, Raza et al. (2001) revealed that TCM-199 resulted
in significantly better maturation rate (73.3%) than Ham’s F10 (61.6%).

In addition, the maturation rate of buffalo oocytes was higher in TCM-199 with or without LH
{95.88 and 77.61%) than in Modified synthetic oviductal fluid (mSOF) medium with or without LH
(57.17 and 40.92%) as reported by Barakat ef al. (2012). In cattle, Smetanina et «l. (2000) found
that maturation rate of cattle occcyte MII was higher in TCM-199 than in Ham’s F10 but
maturation rates were lower than that obtained in the present study on buffale oocytes, being
29.4 and 8.6%, respectively. However, Lonergan et al. (1994) concluded that TCM-199 was capable
of supporting the in vitro maturation of bovine cocytes at high rates.

On the other hand, Gliedt ef al (1996) found that cumulus cells expansion was greater
(p<0.0001) for bovine COCs that matured in (RPMI-1640) than for those that matured in
TCM-199. Also, Abdoon et al. (2001) found that buffalo oocytes matured and cultured in CR1aa
medium expressed higher cleavage (56%) than oocytes matured in TCM-199 (32%). This is in
agreement with the result of Kandil ef al. (2013), who found that the cleavage rate of buffalo
cocytes matured in vitro in CR1aa was 52.3% versus 40.7% in TCM-199. Bovine cocytes matured
in TCM-199, SFRE (serum-free medium based on TCM-199) and Minimum Essential Medium
(MEM) have superior blastocyst development rates (12+19%) compared with cocytes matured in
Waymouth MEB 752/1, Ham's F-12 (3 and 1%, respectively (Rose and Bavister, 1992) or MeAneAzo's
B2 (Hasler, 2000).

In vitro maturation media can be broadly divided into simple and complex. Simple media are
usually bicarbonate-buffered systems containing physiclogical saline with pyruvate, lactate and
glucose and they differ in their ion concentration and in the concentration of the energy sources.
Complex media contains in addition to the basic components of simple media, amino acids, vitamins
and purines (Bavister ef al., 1992; Hawk and Wall, 1993; Palta and Chauhan, 1998). The
difference in maturation percentage among different types of medium may be attributed to the
composition of the media (Nandi et al., 2002b). TCM-199 contains both glutamine and glucose
{Calder et al., 2003). Presence of glucose 1s essential to generate ATP wia glycolytic metabolism,
while glutamine can feed into tricarboxylic acid cycle and serves as a potential energy source
{Downs and Verhoeven, 2003). The absence of glucose or pyruvate fails to support the spontaneous
meiotic maturation of mouse oocytes and to maintain oocyte viability (Downs and Hudson, 2000),

Hormonal addition to maturation media: Results in Table 4 showed that addition of harmones
inereased overall percentages of vocytes arrested at MI and MII (p<0.05 and p<0.001, respectively)
and decreased those at GV and Deg. (p<0.001) as compared to maturation medium without
hormones, regardless type of medium.

Results also showed that the highest percentage of cocytes arrested at MII stage due to
hormonal addition was associated with reduction (p<0.01) in percentage of GV and Deg. as

7



Astan J. Anim. Vet. Adv., 10 (1) 1-13, 2015

Tahble 4: Effect of hormonal addition to maturation media on different maturation stages of buffalo oocytes

Maturation stage (%)

Hormones Degeneration MII MI GVBD GV
Without 17.3£0.95 56.0+0.64 6.0+0.83 6.6+0.81 14.2+1.02
With 5.60+£0.95 69.7+0.64 9.1+0.83 7.3+0.81 8.30£1.02
Significance wEH wHE * NS wHE

NS: Not significant, *,***Significant at p<0.05 and p<0.001, respectively

compared to maturation media without hormones (8.3 and 5.6% vs. 14.2 and 17.3%, p<0.001).
However, hormonal addition did not affect significantly percentage of occytes arrested at GVEBD
stage as compared to maturation medium without hormones (7.3 vs. 6.6%, >0.05, Table 4).

Effects of hormonal addition (FSH, LH, E,) to maturation medium on the maturation rate of
buffalo follicular cocytes was evaluated by Jamil et al. (2007}, who found significant improvement.
in the percentage of maturation rates due to hormonal addition from in 33.4 to 48.2%, regardless
medium type. The addition of hormone combinations (gonadotropins plus K, with a source of sera
such as estrous goat serum (EGS) to TCM-199 medium has also been found to be necessary for
achieving high maturation rates (72.4%) for goat oocytes (Mogas et al., 1992). Also, Chung et al.
{1990) showed a positive effect of gonadotropin (LLH) on nuclear maturation of in vitro matured
buffalo oocytes. They revealed that the maturation rate using TCM-199 medium was 74.2, 62.9 and
79.5% for FSH, hCG and FSH plus Human Chorionic Gonadotropin (hCG), respectively. While
with mSOF medium the maturation rate was 67.5 and 74.7% for FSH and FSH plus hCG,
respectively. In general, several authors reported that adding gonadotropins (LH, FSH or their
analogues, singly or in combination) in maturation media usually had beneficial effects on ococyte
maturation (Ravindranatha et af., 2002; Chohan and Hunter, 2003).

Germinal Vesicle Breakdown (GVBD) in many mammalian species, as meiosis-activating sterols
{Tsafrir et al., 2005). As FSH and LH are the most common hormonal additives in an IVM, they
are necessary for spontaneous ococyte maturation in term of improving oocyte cytoplasmic
maturation by altering a range of cumulus cell activities (Sutton ef al., 2003). Addition of hormones
such as FSH (Chauhan et al., 1998) and LH and B, (Nandi et al., 2002a) to culture media has been
made to cause significant increase in cumulus expansion.

FSH has a positive influence in meiosis resumption by increasing release of the intra-cellular
caleium which flow down a concentration gradient, through the gap junction between follicle cells
and into the oocyte to induce GVBD (Downs, 1993) and stimulating cumulus cells of
cocytes-cumulus complexes to secrete a positive factor that override arrest due to hypoxanthine and
that could trigger meiotic resumption (Byskov ef al.,, 1997) and also stimulating an increase of
cAMP concentration and cumulus expansion (Saeki et al., 1991). Moreover, Pandey ef al. (2010)
showed that FISH is essential for cumulus cell expansion and maturation of buffalo cocytes in vitro
as FSH enhances the expansion of cumulus cells surrounding the oocytes which in turn enhances
sperm capacitation and the fertilization process. Effect of LH on ocoeyte maturation was probably
caused by F'SH contamination of the LH (Choi et al., 2001). Also, Abdoon et al. (2001) reported that
IVM of buffalo occytes in medium supplemented with FSH increased the cleavage rate and
development of IVF 1in buffalo embryos compared with non-supplemented (control medium).

Effect of interaction: Effect of interaction between medium type and hormonal addition on
tn vitro nuclear maturation stages of buffalo cocytes including GV, GVBD, MI, MII and
Deg. 1s illustrated in Fig. 1{a-e), respectively. Analysis of variance revealed that the type of
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Fig. 1(a-e): Oocytes at different stages of maturation as affected by the interaction between
medium type and hormonal addition, Percentage of (a) GV cocytes, (b) GVED oocytes
(c) Oocytes at MI, (d) Oocytes at MII and {e) Degeneration occytes

medium did not interact significantly with hormonal addition on percentage of cocytes arrested at
all stages of maturation. These results indicated almost beneficial effect on in vitro maturation of
buffalo oocytes, especially on percentage of oocytes arrested at MII, using TCM-199 with hormonal
addition more than using TCM-199 without hormones, Ham's F12 with or without hormones
(73.5vs. 60.8, 66.0 and 51.2%, respectively).

CONCLUSION

In conclusion, the recovery of oocytes using slicing technique increased oocyte recovery rate and
produced higher percentage of good quality cocytes (COCs and expanded occytes) as compared to
the dissection, aspiration and aspiration plus slicing techniques. Such results may indicate
efficacy of slicing technique as a collection methed on quantity and quality of buffalo ococytes.
Also, ir vitro maturation of buffalo cocytes was improved in TCM-199 medium supplemented with
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hormones (FSH and E;). Hormonal addition, regardless medium type, had beneficial effect on
tn vitro maturation of buffalo cocytes.
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