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ABSTRACT

This study was carried out, at the in vitro fertiltzation (IVF) Laboratory, International
Livestock Management Training Center (ILMTC), Sakha, Kqfr El-Shetkh Govermnorute,
belonging to the Animal Production Research Institute, Ministry of Agriculture, Agricul-
tural Research Center, on 35 New Zealand white (NZW) rabblt does (8-6 mo of age and
3.0-3.5 kg LBW} (o evaluate the effect of different hormonal treatments, using PMSG
and hCG or GnRH on recovery rute qf follicular and ovtductal oocytes. Does in thelst
group (G1) were Lm. injected with GnRH and slaughtered gfter 12 h from GnRH-
{njection {control group). However. does in G2, G3 and G4 were Lm. injected with 75 JU
of PMSG analogue (Poligon). Rabbit does were injected 48 h later by 150 U of hCG
(G2), 48 h later by 0.02 m! GnRH analogue (Receptal, G3) and 72 h later by GnRH in-
Jection (G4). Does tn all groups were slaughtered 12 h from the last injection for cocyte
collection. Mature oocytes were collected from oviduct, Nurnber of corporu lutea (CLs)
and follicles more than I mm (n dlameter were recorded on each Qf left and right ovary
qf each doe. Oocytes were collected from ovaries using slicing technique. Follicular and
oviductal oocytes were classifled inlo dfferent categortes. Results revealed sign{ficant
(P<0.05) differences in number of oocytes recovered from ouvaries or oviducts per right
and left side or per doe and in number qf corpora lutea on the ovaries betusen experi-
mental groups, betng the highest in G3. The highest recovery rate from ovaries was ob-
tained tn G3 (91.29) as compared to 85.79% (n G1, 83.3% in G2 and 819%% (n G4. The
highest recovery rate from oviduct was obtained in G4 (92%) as compared o 82.8% (n
G3 and 82.4% in G1. H8wever, no oocytes were recovered from oviduct of G2. Total re-
covery rate qf cocytes from ovaries and oviducts was the highest in G3 (87%), followed -
by GG4 (86.6%) and G1 (84.4%), and the lowest in G2 (82.3%). Percentage qf compact
oocytes recovered from the ovaries was the highest in G3, ranked the second in G2 and
the third (n G4, being 89.6, 86.0 and 81.3%, respectively. H6wever, G1 showed the
lowest percentage (85.6). In all groups, frequency distribution of cocytes at M 11 was the
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highest as compared to those at M I or degenerated oocytes. Percentage of oocytes at M
Il was lower in G3 and G4 than in C1. being 83, 78 and 86%. respectively.

According to the obtalned resuits, treatment of rabbit does to stimulate over-
ovulation by PMSG analogue (75 IU) followed 48 h later by GnRH analogue (0.02 ml)
and slaughtered 12 h from the las! injection ylelded the highest number of compact oo-
cytes (tmmature) recovered from the ovartan follicles and acceptable number of mature

oocytes from oviduct.

Heywords: Rabbits, oocytes, ovartan charcteristics, recovery rate, socyte categories.

INTRODUCTION

Recent advanees In artificial insemina-
tion (AI) and embryo transfer (ET) teehnology
have allowed progress towards I(ncreasing the
number of offspring produccd from genetically
superlor animals. The applieatlon of bloteeh-
nology in (A)) and (ET) tn rabbit had a very
limited suecess in Egypt. For most species of
mammals, Al eould be achieved and pre-
Implantation embryos can be produced rou-
tinely in the laboratory.

Superovulation !s considered to be an
efficient eeonomlc method for producing
additional embryos or oocytes from fe-
males of high genetlc merit. The exoge-
nous hormones as stimuli for ovulaltion in-
duction in higher number of follicles included
both follicle stimulating hormone (FSH) and
equine chorionic  gonadotrophin, €CG
(Schmidt et al., 1992 and Joly et al.,
1996), human choronic gonadotrophin, hCG
(Carney and Foote, 1980) and gonadotro-
phin releasing hormone. GnRH {El-Keraby et
al., 1991).

Conflicted superovulatory responses to
hormonal treatment were reported in relation
with type of hormonal treatment, being higher
to eCG than to FSH treatment (Kauffman et
al. (1998) or to FSH than eCG treatment
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(Rebgllar et al. (2000). This may be related
{o variation in breed and timing of hormonal
treatment.

Some authors investigaled the effeet of
superovulation treatments on ovarlan char-
acteristles and rccovery rate of embryos
(Fahlm, 2008) or oocytcs (Daader et al,
2003) in rabblits, reporting some differenc-
es In the obtained results. Therefore, this
work was designed to study the effect of dif-
ferent hormonal protocols, using Pregnant
Mars Serum Gonagotrophin (PMSG) to super-
induce follicular development and hCG (Hu-
man Chorionle Gonagotrophin) or gonadotro-
pin-releasing hormone (GnRH) to induee ovu-
lation, on recovery rate of folllcular and
oviductal oocyles.

MATERIALS AND METHODS

This study was carried out at the in vitro
fertilization (IVF) Laboratory, Intermational
Livestock Management Training Center
(ILMTC), Sakha, Kalfr El-Sheikh Governo-
rate, belonging to the Animal Production
Research Institute, Ministry of Agriculture,
Agricultural Research Center. Egypt and
Poultry Productlon Department. Faculty of
Agriculture, Mansoura University, during
the period from September, 2007 to May,
2008.
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Animals:

Total of 35 New Zealand white (NZW) rabbit
does having 5-6 months of age and 3.0-3.5 kg
Ilve body welght were used {n this study. Rab-
hit does were subjected as donors of oocytes.
All (emales were kept under the same condi-
tlon of fceding and management In the sta-
tion, being Individually housed (n metal cages
provided with feed source and nibble for water
in each cage. Does were fed ad. libitum on a
commereia)l pelleted concentrate diet.

Protocols of super-inducing ovulation:

Rabblt does In thelst group wcre intra-
muscularly injected with GnRH and slaugh-
tered aftcr 12 h from GnRH-injection (control
group, G1). However, all rabhit does in treat-
ment groups (G2. G3 and G4) were stimulated
over-ovulation by Iintramuscular {njection
with 75 IU of PMSG analogue (Folligon Inter-
vet International B.V.. Boxineer. Holand).
Rabhit does In G2 were injected 48 h later by
150 1U of hCG, in G3 followed 48 h later by
0.02 m! GnRH analogue (Receptal. Intervetin-
ternational B.V.. Boxmeer. Holand) and in G4
followed 72 h by GnRH injection. Does {n
treatment groups (G2. G3 and G4] were
slaughtered 12 h from the last injection for
oocyte collection.

Collection of folllcular oocytes:

After slaughtering, ovaries werc removed,
washed with PBS and submerged in a glass
Petri dishes eontaining PBS and immedlately
transported to laboratory. Number of visible
foliicles { lmm In dlameter) was counted on
each of Ieft and right ovary of each doe.

Ooeytes were collected using slicing tech-
nique into Petri dishes containing 4 ml of har-
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vesng medlum. Oocytes were transferred
into small Petrl dishes eontaining 2 ml medt-
um for washing and searching oocytes to cval-
uate different categorles using stereomicros-
eopy.

Collection of oviductal oocytes:

The genital traet was washed once tn fresh
Dulbecco's phosphate buffer saline (DPBS)
medium (Glbco, Grand Island. New York.
USA) and each side of oviduct and 2 cm of
dterine horm were disseeted from the sur-
rounding tissue. The oocytes werc collected by
using direct flushing ol the oviduct as de-
scribed previously by Techakumphu (19886).
A blunt-ended (18-gauge) needle was inserted
through the uterine end to the (nfundibulum
and flushed with 10 ml of DPBS mediuin plus
2 mg/m| bovine serum albumin (BSA). The

- flushing was performed twice and the media

were recovered in a 35-mm Pelri dish. The oo-
cytes were immediately searched under a 10x
stereomicroscope. Oocyte recovcry ratc was
compared with the number of eorpora lutea
on each ovary.

The curnulus cells around the oocytes wcre
removed by plpetting, and thcn oocytes were
loaded on slide, placed into fixation solution
(3 ethanol : 1 glaejal acetic acld) overnight.
Thereafter. ooeytes were stained with 1% or-
celn in 45% acetlc acid and examined for mat-
uration under phase-coatrast microscopy.

Oocyte evaluation:

Qocytes recovered [rom oviduct were classi-
fled aeeording to In vivo maturation into three
categorles: 1) oocytes at metaphase [ stage
(with chromosomes condensed in palirs and
without deteeted polar body. M 1), 2) oocytes
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at metaphase _| stage (one large group of
chromosome formed an equatorial plate and
the remaining chromosome are highly con-
densed or had extruded a polar body. M 1))
and 3) degenerated oocytes (vacuolated or had
scattered or highly condensed chromatin, De-
gen.).

Oocytes recovered from ovaran follicles
were morphologically evaluated for cumulus-
oocyte complex (COC] using Inverted micro-
scope and classified according to the
method described by Leibfried and First
(1979) and Madison et al. (1982) into 4
categories : 1) nocytes with 1-4 layers of cu-
mulus cells with dark spots of degenerated
cumulus cells (Expanded cumulus), 2) oo-
cytes with >5 layers cumulus cells and had a
compact and brght cumulus investment
(Compact cumulus), 3) ococytes with less com-
pact and obviously darker cumulus Invest-
ment (Partlal denuded) and 4) oocytes with
completely denuded both cumulus and coro-
na cells and covered by zona pecllucida only
(Denuded).

‘The oocyte ylelds from the right and left
ovaries or gviducts were recorded. The recov-
ery rate was determined as number of vocyte
proportional to each of the total vesicular folli-
cles (for ovartes} or number of CLs {for ovi-
duct).

Statistical analysis:

Data were analyzed using computer pro-
grarmm of SAS (2000) according to Snedecor
and Cochran (1682) and the significant dif-
ferences among treatment means were pre-
formed using Duncan Range Test (Duncan,
1955).
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RESULTS AND SISCUSSION

Ovarlan characteristics of does superovu-
lated with dlfferent protocols:

Number of folllcles and corpora lulea (CLs)
on the surface of right and left stde recorded
immediately after slaughter were affected sig-
nificantty (P<0.05) by hormonal treatment (Ta-
ble 1). Results revealed that number of folli-
cles on the right or left ovaries, total number/
doe and mean number/ovary significantly
{P<0.05) increased only in G2 and G3 and did
not differ significantly in G4 as compared to
the control group (G1). Generally, number of
follicles was greater on the dght than left
ovaries and does In G3 showed the highest
values on both sides (Table 1).

The differences In number of follicles be-
tween G3 and G4 may suggest pronounced ef-
fect of timing GnRH injection for inducing ov-
vlation (after 48 h of PMSG In G3 and 72 h in
G4). The earlfer infection of GnRH In G3 sig-
nificantly (P<0.05) Increased the number of
follicles on the ovardan surface than the later
Infection with GnRH in G4. On the other
hand, the observed tendency of greater num-
ber of follicles in G3 than in G2 may be asso-
elated with type of hormones injected at the
same tlme (hCG in G2 and GnRH in GJ after
PMSG Injection).

In agreement with the obtained results,
Bonhoff and Adams (1886) found an increas-
Ing degree and number of follicular develop-
ment when rabbit does were treated with hCG
or LHRH. Fukunarl et al. (1990) found that
total the number of follicles was significantly
higher In immature Japanese While rabbits
treated with 50 1U PMSG. Also, Gogalaves et
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al. (1994) reported that does treated with
PMSG had a greater number of antral (ollicles
than those injected with saline solution fol-
lowed by 20 mg LHRH (Fertagyl) 2 days later.
Similar results were reported El-Gaafary et
al. (1994), who found that the number of fol-
licles on ovaries of NZW rabblts {ncreased to
16 follicles/ovary when doe rabbits were in-
Jected with 50 IU of HCG. In supporting the
previous results, Daader et al. (2003} report-
ed similar results to that obtained in this
study on rabbit does treated with PMSG and
hCG. Gencrally, number of follieles was affect-
ed by type (Peinado et al., 1995). dose of
hortmones (Mehaisen et al., 2005) and timing
of treatment and slaughter.

The most {nteresting results is number of
CLs per right, left, ovary and doe on the ovari-
an surface of experimental does was slgnifi-
candy (P<0.05) the highest in G3, unaffected
In G4 and slgnificantly (P<0.05) the lowest in
G2 as compared lo control {(Gl). Number of
CLs was greater on the right than left ovaries
of all groups, being the greatest in G3 (Ta-
ble 1).

A lower response for ovulation in tcrm of
low number of CLs/doe was observed in this
study, although Fahim (2008} found higher
number in NZW does treated with PMSG (150
IU) {ollowed by 72 h later with hCG (75 IU)
and slaughtered 24 or 72 h of mating. Also,
the number of ovulatlon polnts averaged
19.2/female rabbit treated with PMSG (Lee et
al., 1991) and ranged froin 7.4 to 10.3 in dif-
ferent rabbit breeds treated with GnRH as
compared to 6.6-8.0 In the controls (El-
Keraby et al., 1801). Furthermore. the recent
studies showed that the numbers of CLs were
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higher (P<0.05) In GnRH treated mice than
controls (Kanter, 2002). In rabblts, Mehal-
sen, et al. (2005) recorded a higher number
of ovulation sites (15.3 and 15.9/doe) as com-
pared 13.5 and 13.2/doe (Vicente et al..
2003) for R and V llnes. respectively.

The marked reduction In CLs number In
this study may be (n relation to timing the ov-
ulation after the Injection with hormone of fol-
licular growth and/or mating process {LH
surge) and Ume of slaughter. This can be ex-
plalned on the basis that rabbit does were
slaughtered 12 h after the 2nd injection and
ovulation in rabbits occurs 10-12 hours post-
copulation after some other stimulation (Ha-
fez, 1970). but this perfod was not enough
for CL formatlon after ovuiation. In this re-
spect, Peinado et al. (1995) used similar pro-
tocol to that of G2 In this study and found
that the number of CLs/doe slightly Increased
after 72 than 14 h of mating, being 13 and
12 /doe, respectively). Similar findings were
obtained by Daader et al. (2003) of rabbit
does treated with PMSG and hCG and slaugh-
tered 12 h later.

Oocyte recovery:

The obtained rcsults prescnted in Table (2}
show that only does {n G3 ylelded significant-
ly (P<0.05) higher number of oocytcs on the
right and left ovarles and total! number of oo-
cytes per doe (18.25, 13.0 and 31.25) than
that of the control group (G1, 5.25, 3.75 and
9.00), respectively. Also. the corresponding
oocyte ylelds were significantly (P<0.05} high-
er In G2 than in G| and did not differ signifi-
cantly from that in G3. Howevcr, oocyte yields
were higher In G4 than that {n the control,
but the differences were not significant.
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Oocyte recovery ratc from ovarles was
higher (91.2%) only for G3 than In Gl
(85.7%), G2 (82.3%) and G4 (81.0%. Table 2).
In agreement with the present results, Daader
et al. (2003} found that the mean number of
oocytes presented on left and right ovarles
was stgniflcandy higher in does treated with
PMSG and hCG than In untreated does, being
higher on right than left sides. These findings
suggested that the effect of PMSG may be due
to an over stimulaton of ovarian follicle owing
to its long half-life.

The dilferences regard to oocyte ylelds
from oviducts were significant, being higher
in G3 than in G1 and G4. However, thc differ-
ences In oocyte ylelds between Gl and G4
were not significant (Table 2). The obtalned
number of recovered oocytes/doe in G3 and
G4 In our study (31 and 16, respectively) was
greater than that obtalned by Al-Hasanl et
al. (1884), who recorded that the average
number of oocytes recovered from ovarian
follicles by puncture was 11.7 oocytes/doe
during diffcrent times after p-LH Infectlon.
Also, lower number of cmbryos wcre recovered
from oviduct/doe was observed by Fahim
(2008) in rabbit does trcated with PMSG and
hCG.

It Is of interest to observe that no oocyte
were recovered from oviduct of does In G2. in-
dicating no {nctdencc of ovulation for the hor-
monal treatment used in this group. On the
other hand, the highest recovery rate from
oviduct was obtailned In G4 (92.0%) as
comparcd to 81.1% In G3 and 82.4% In
G1, although this group ylelded the lowest
numbcr of oocytes recovcred from oviducts
(Table 2).
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As compared to the results of G2, lower
embryo recovery rate (67.7 and 53%) was ob-
talned for rabbit does treated with PMSG and
hCG, which were slaughtered after 24 and
72 of mating, respectively (Fahim. 2008) de-
spite that Bourdage and Halbert (19088)
showed that the use of 50 IU hCG pro-
voked an alteration In ovidueta! motility
causing an accelerated transit of the em-
bryos. They claimed that this acceleration
could be responsible for the higher number of
embryos found Iin the uterl of does treated
with hCG. Generally, oocyte yleld from owi-
duct of does In G3 and G4 and evcn in the
control group (G1j as compared to the results
of other authors may be attributed to absence
of mating process. Rabbits arc ovulatory in-
ducer and ovulatlon is depending on mechan-
ical stimulation during mating.

Total oocyte recovery rate from ovaries and
oviducts per doe was the highest for G3
(87%0), followed by G4 (86.5) and Gl (84%),
while G2 showed the lowest total recovery rate
(82.3%. Table 2). The present results indteat-
ed a confliction In the results of response to
hormonal treatments recorded by scveral au-
thors. In this respect, lower recovery rates of
embryos collected from does treated with 0.2
or 0.4 ml GnRH were obtained by El-keraby
et al, (1891). However, In PMSG (Besenfelder
et al., 2000} or FSH (Joly. 1997) injected rab-
bits, higher recovery rates were recorded. -
Also, Mehaisen, et al. (2003) evaluated the
effect of different doses of eCG administered
subcutaneously (0, 50 and 200 IU) and the
hormonal inductlon of ovulation (GnRH or
hCG) on recovery rate in R and V line-rabbit
does. Administration of 200 1U of eCG signifl-
cantly decreascd recovery ratc (28.8 vs. 47.7
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and 48.7) as compared to 50 1U and 0 1U
eCQG, respectively.

Evaluation of recovered oocytes:

Oocytes recovered from ovaries:

Examinatlon of oocytes recovercd [rom the
ovarles of doc rabbils in all groups reveals
that all ococytes were (mmature and were eval-
uated into compact, denuded, partial denud-
ed and expanded oocytes (Fig. 1, 2, 3 and 4,
respectvely).

Data in Table {3) rlearly revealed that fre-
quency distribution of compacted oocytes was
the highest in all groups as compared to the
other oocyte categortes. Percentage of com-
pacted cocytes was pronouncedly affected by
hormonal treatment, being the highest in G3,
ranked the second In G2 and the third in G4
(89.6, 86.0 and 81.3%, respectively).

While the eontrol group (G1) showed the
lowest percentage ol eompaeted oocytes. The
highest frequency distributions of denuded
(31%) and partial denuded (8.4%) oocytes
were oblained from the control group (G1)
and the highest percentage of expanded oo-
cytes (6.3%) was cbtained (rom does In G4
(Table 3).

The observed increase in frequency distri-
button of compact cocytes In treated groups
(G2, G3 and G4) as compared to the control
(G1) may be assoeiated with increasing the
number of antral follicles with a wide diame-
ter in treatcd than the control (Gosalves et
al., 1994]). There was a higher eorrelation be-
tween follicle quality and the distribution of
different oocyie categories (Wanmi, et al.,
2000). Moreover. Daader et al. {2003} found

Mansoura, Vet. Med. J.

139

thal percentage ol oocytes with even ooplasm
granulation was higher in does treated with
PMSG and hCG than contro} group (88.7 vs.
38.9%). This indicated that the hormonal
treatment improves the ovarian actvity of
does as compared to untreated ones. These
resuits were supported by several authors,
who reported that oocyte with strongly ex-
panded cumulus investment and gocytes en-
closed unly by the corona radiated are known
to have a very low eflicteney In In vitro embryo
production (Crosby et al., 1981 and Stalg-
miller and Moor, 1984).

Oocytes recovered from oviducts:

Examination of oocytes recovered (ram ovl-
duct show that all cocytes were in metaphase
[ and 11 stages or degenerated oocytes (Fig. 5.
6 and 7, respectively).

Results presented in Table (4) revealed that
frequency distribution of oacytes at meta-
phase Il was the highest in all groups as com-
pared to those at metaphasc I or degenerated
oocytes. Percentage of oocytes at metaphase I
was lower in treated groups (G3 and G4) than
in Gl (83 and 78% vs. B6%). Percentage of oco-
cytes at metaphase [ stage was higher In G1
and G4 and than in G3 (7.! and 8.6 vs.
3.3%96). However. the lowest [requency distri-
bution was for degenerated oocytes, being
higher for treated groups (13% in each of G3
and G4) than in G1 (7.1%).

Total recovered oocytes:

When [requency distributlon was calculat-
ed on the basis of different categories of oo-
cytes recovered from ovarfes and oviducts, re-
sults In Table (5) clearcd that the highest
distribution was for poeytes at metaphase [{
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slage in G] and for compact cocytes in G3
and G4.

These results indicated that the hormonal
treatments used in this study are stfmull for
super-follicular growth. Frequency distribu-
tion of compact oocytes (immature and valid
to in vitro maturation) was the highest in G2
(86%). but no mature oocytes were obtained
in this group. However on the basis of com-
pact oocytes (immature) reeovered from ovar-
les and those at metaphase Il from oviduct. it
could be concluded that the highest frcquency
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for both categorics was recorded for G3
(88.3%) versus 80.6% (n G4 and 69.3% for
the control group (G1. Table 5).

According te the obtalned results, treat-
ment of rabbit does to stmulate over-
ovulatlon by PMSG analogue (75 1U) followed
48 h later by GnRH analogue (0.02 ml) and
slaughtered 12 h from the last {njeetion yleld-
ed the highest number of compact oocytes
{{mmature) recovercd from the ovarian [olli-
eles and acceptable number of mature oo-
cytes from oviduct.
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Table (1): Number of follicles and corpora futea of ovarian surface of
experimental NZW does.
Item G1 G2 G3a G4

Mean number of follicles: o
No/right ovary  6.25£0.25°  15.50£4.17*™  20.75+2.52°  11.25+0.75%
No./left ovary 450+0.64°  12.75:3.03"°  1350£155°  8.50%0.50%
Total No./ovary ~ 5.25:0.32° 14 13x3.55®  17.13$1.34®  9.88+0.59"
Tolal No./doe 10.50+0.64° 28.25+7.11%  34.253+2 68° 19.75+1.18"
Mean number of corpora lutea [CLs):
No.rightovary  4.75£0.62°  1.50+0.64° 10.0+0.70" 3.75£0.47°
No./left ovary 375£1.03°  1.00%0.40° 7.50+0.85° 2 5010 64
Total No.Jovary  4.25+0.77°  1.25+0.32° 8.7540.42 3.13+0.51°

| Total No./doe  8.50+1.55"  2.50+0.64° 17.540.62° 6.25+1.03" |
&b Means within the same row with different superscripts are significantly different at
P<0.05.
Table (2): Number and recovery rate of oocytes recovered from ovaries and

oviducts of experimental NZW does.
Item G1 G2 G3 G4 |

Number of oocytes recovered {rom ovary:
No./right ovary 5.25t0.47°  1325+1.76° 18.25+1.18°  9.25:0.75"°
No./left ovary 3.75:0.47°  10.00£2.34™  13.00£1.77°  6.7510.85™
Total No./doe 9.0040.40° 2325:3.08%™ 31.25+2.39" 16.00+1.58"
Recovery rate (%) 85.7 82.3 91.2 81.0
Number of oocytes recovered from oviduct:
No /right ovary 3.75+1.03" - 8.5040.91°  325+0.250"
No./left avary 3.2510.75" - 6.00£0.64°  2.50+0.645"°
Tota! No./doe 7.0011.73° - 14.50+0.95*°  5.75+0.750
Recovery rate (%) 82.3 - 82.8 92.0
Total recovered oocytes from ovary and oviduct:
Total No./doe 16.0 23.25 45.75 21,75

| Recovery rate (%) 84.0 82.3 87.0 86.5
nBde means within the same row with differant superscripts are significantly different at
P<0.05.
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Table (3): Categories of oocytes recovered from ovaries of experimental
NZW does.
Group N Compact Denuded P. denuded Expanded
n % N % n % n % J

G1 36 20 55.6 11 310 3 84 2 55
G2 93 80 86.0 8 8.60 2 22 3 3.2
G3 125 112 89 6 ) 4.00 4 32 4 3.2
G4 64 52 81.3 3 4.70 5 78 4 6.3

N : Total number of oocytes n: Number of oocytes within each category

Table (4): Frequency distribution of oocytes recovered from oviduct of

experimental NZW does at different stage of in vivo maturation

ltem N Ml M Degenerated
n % n Ya n %
G4 28 2 7.14 24 86 > 7 1
G2 ] ] ) ] ) ’ _
G3 30 1 3.33 25 83 4 13
G4 23 2 8.60 18 78 3 13

N : Yotal number of oocytes n: Number of oocytes within each category

Table (5): Categories of oocytes recovered from ovaries and oviducts of

experimental NZW does.

Category of oocytes recovered from ovaryies and oviducts

Gr. N Compact Den. P.Den. Extended M| M1 Degn.
n % n % n % n % n % n % n %

Gt 64 20 31311 172 3 47 2 312 2 31 24 38 2 3

G2 93 8 8608 860 2 22 3 320 - - - - -

G3 155 112 7235 323 4 26 4 258 1 07 25 16 4 3

G4 87 52 5963 350 5 55 4 450 2 29 18 21 3 4

N: Total number af oocytes n: Number of nocytes within each category
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Fig.(1):
Compact oocyte with 25 layers cumulus
cells and had a compact and bright
cumulus investment

Flg. (2):
Denuded oocyte completely denuded
both cumulus and corona cells and
|covered by zona pellucida only.

Fig. (3):
Partial denuded with less compact and
obviously darker cumulus Investment

]

Flg. (4):
Expanded oocyle oocytes with 14
layers of cumulus cells with dark spots
of degenerated cumulus cels

| Fig. (3): Degenerated cocytes
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