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ABSTRACT 

This study was c.anied ou~ at the In vUro Jertfllzatfon 1M? !..cIbomtmy. International 

LWesOOCk M~ment 'll'ulntng Center 111Ml'C). Sakha. Kq/I' EI-5he1kh Gowmotute. 
belDnglng Ix> the Aflimal Production ResewclllnstltUte. Ministry oj AgIjcuUure. Agr1cul. 

twa! ResearcJt Center. on 35 New Zeolan<l wllite (NZWI rabbtt _. IIHl mo oj age and 
3.()'3.S kg L8W) to eooluam the (/JI!<t oj dl/1l!rent IIormonal tnIO.lments. using PMSO 
andltCG or OnRH on recvlXlry lUte qf jolllcul4r and 0lIIducmI """I/fleo. Does In the 1st 

group (GI) were Lm. /1JJeCted willi OnRH and stauglUered qJler 12 II jrom OnRH· 
/1JJeCtton (control group). Ho",.ver. _. In 02. 03 and 04 were Lm. /tiIected willi 7~ IU 
of PMSO anoIogue I1'bIIQonJ. Rabbit _. were /tiIe<ted 48 II /ater by 1/10 IU oj ItCG 
(Oll). 48 II later by 0.02 ml OnRH analogue (Recep1D!. 03) and 72 II later by OnRH In· 
jectIon (G4). Does In all groups were s/auglltered 1211jrom the last /1JJeCtionfor_yte 

-. Mature """I/fle5 we'" col/ected}rom oulduct Number oj a>rpOIU lutea IC!.8) 

andfoUt<;ies more tt1an 1 mm In dlameter were recorded on eadl qfl4Jl and rlglllolXU'!J 

qf each _. 00Cytes were colIectedJrom ouarles using .'lclng tecMlque. I'bUtcuIar and 
oulductnl ooq,/tes were classl/fed Into dlW'erent categarles. Results reueated slQrtlflcant 
(P<0.Q5) dl/T<I""""" In number oj ooq,/tes ~}rom _. or OIJ/ductB per rlgllt 

andl4Jl.1de or per _ and In number qf COIf!OIU lutea on the _ between _rio 
menlo! groups. being the I1rglleot In 03. The IUgIleIl ,...,very 1Ute}rom _0 was air 
talned In 03 (91.l!9I» as compared to 8!J. '1"16 In 01. 83.396 In GlI and 8191f161n 04. The 

1Ug1le., reoouery rate}rom oL>ldiu:t was obtained In 04 (9l!91» as oompared to 112.8'16 In 
03 andB2.496 In 01. H6weuer. no ooq,/tes were recoveredfrllm ",,/duct oJ02. Total,.,. 
""""ry lUte oj ooq,/tes jrom _" ... and 0tJtducts ..... the hlgllest In 03 (87'16). fotIowed. . 
by GG4 (88.696) and 0 I (84.496/. and the lowell In GZ 18Z.396J. PercenlrJge qf c:ompact 

"""I/fles ~}rom the _. was tile IUgIle.t In 03 • .....- the _In 02 and 
the third In 04. being 89.6.66.0 and BI.396. respectively. H6wever. 01 ._ the 
!Owest perc>1n1Dge IllS.6!.ln all group •• .fi'equenclldlltrlbutlon oj ooq,/ta al M H was the 
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highest as compared to those a.t M I or degenerated oocytes, Percentage oj oocytes a.t M 
11 was lower in 03 and G4 than in G I. being 83, 78 and 8696, respectively. 

According to the obtaIned results. treatment oj rabbit does fD s(1mulate over· 

ovulation by PMSG analogue (75 IU} followed 48 h later by GnRH analogue (0,02 mO 

and slaughtered 12 hIram the last /.rVection yielded the highest number oJ compact oo~ 
Clites (fmnudure) recoveredIrom the ol.Xt1ianfoUit:;les and acceptable number of mature 

oocytes from oviduct. 

Keywords: Rabbits, oocllteS', ouwit:m charw:teristtcs. recoJ>ery rate. oocyte categories, 

INTRODUCTION 
Recent advanees In arUficlal lnsemlna~ 

tlon (AIJ and embryo transfer (ET) teehnology 
have allowed progress towards Increasing the 
number of offspring produced from geneucally 
superior animals. The applieation of biotech
nology In [Al) und {En tn rabbit had a very 
limited suecess in Egypt. For most species of 
mammals. AI eould be achieved and pre~ 

Implantatlon embryos can be produced rou
tinely In the laboratory. 

Superovulation is constdered to be an 
cfllclent economIc method for producing 
additional embryos or oocytes from fe
males of high genetic merit. The exoge~ 

naus hormones as stimuli for 0\01.1talion in

duction tn hIgher number of folUdes Included 
both follicle stimulating honnone {FSH} and 

equIne chor1onJc: gonadotrophin. eCG 
(Schmidt .t aL. 1992 and Joly .t aI .• 
1996). human chorontc gonadotrophin. hCG 
(Carney and Foote, 1990) and gonadotro~ 
phln releasing hormone. GnRH (E1~Keraby et 

aI .• 1991). 

Conflicted superovulatory responses to 
honnonal treatment were reported 1n relauon 
with type of honnonal treatment. being higher 
to eeG than to FSH treatment (Kauffman et 
at. (1998) or to FSH than eeG treatment 
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{Rebollar et al. (2000). This may be related 
to var1a.Uon 1n breed and timing of hormonal 
treatment. 

Some authors investigated the effeet of 
superovulation treatments on ovarian char~ 
actetisties and recovery rate of embryos 
(Fahlm.. 2008) or oocytes (Daader et at .• 
2003) in rabbits. reportlng some difrerenc~ 
es in the obtained results. TIlerefore. this 
work was designed to study the eITect of dlf· 
ferent hormonal protocols. USing Pregnant 
Mars Serum Gonagotrophln (PMSG) to super
induce fOlUcular development and heG (Hu

man ChorIonIc Gonagotrophin) or gonadotro
pin-releasing honnone (GnRH} to induee ovu~ 
lation. on recovery rate of follicular and 
OViductal oocytes. 

MATERIALS AND METHODS 
This study was carried out at the in vitro 

fertilizaUon {fVF} Laboratory. International 
IAvestoc:k Management Training Center 
(ILMTC). Sakh.. Kafr EI-Shclkh Governo

rate. belongtng to the Animal Productlon 
Research Institute. MInistry of Agriculture. 
AgrIcultural Research Center. Eg..vpt and 
Poultry ProducUon Department. Faculty of 
Agriculture. Mansoura University. during 
the period from September, 2007 to May. 
2008. 
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Mlmals: 

iotal of 35 New Zealand white {NZ\V) rabbit 

does haying 5·6 months of age and 3,0·3,5 kg 
lIve body weight were used In this study. Rab
hit does were subjected 3,.<; donors of oocytes, 
An females -..vcre kept under the same condl. 

tlon of fcedlng and management in the sta· 

tlen. being 1ndMduaily housed In metal cages 
provided with feed source and nibble for water 

In each cage. Does were fed ad. libItum on a 
commercial pelleted concentrate diet. 

Protocols of super.induelng ovulation: 

RabbIt does In theIst group were intra
muscularly injected with GnRH and slaugh

tered after 12 h from GnRH-lnJection (contIol 
group. Gl), However, all rabhit does tn treat· 
ment groups (02, G3 and G4) were stimulated 
over~ovulatlon by intramuscular injection 
'With 15 JU of PMSG analogue {Folligon Inter
vet lntemational B.V" Boxmeer. Holand), 
Rabhit does 1n G2 were Injected 48 h Jater by 
150 IU of hCG. in G3 folJowed 48 h later by 
Q,02 ml GnRH analogue iReceptaL Intervetln

ternaUollal BV .. Boxmeer. Holand) and in G4 
fonowed 72 h by GnRH Injection. Does In 
treatment groups (02. 03 and G4) were 
slaughtered 12 h from the fast Injection for 

oocyte collection. 

Collection of follitJwaT ooeytes: 
After slaughterlng, ovaries were removed. 

washed with PBS and submerged tn a glass 
Petri dlshe$ eontajning PBS and immediately 
transported to laboratory, Number of visible 

folJlcles ( 1 mm tn diameter) was counted on 
each of left and right ovary of each doe. 

Ooeytes were collected using sliCing tech
nique Into Petri dIshes rontaJnrng 4 ml of har~ 
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vesting medJum. Oocytes were transferred 

Into smaU Petri dishes containing 2 ml medi
um for washing and searchIng OQcytes to cvaj~ 

uate different categOries USing stereon::licros
eopy. 

Collection of ovIductal oocytes: 

The genItal traet was washed once In fresh 
Dulbecco's phosphate buffer saline tDPBS) 
medium (Glbco, Grand Island, New York, 
USA) and each Side of ov1duct and 2 em of 

uterine hom were dissected from the sur~ 

rounding tissue, The ooeytes were collected by 
using direct flusblng of the oviduct as de~ 

scribed previously by Techakumphu (1986). 
A blunt-ended (18~gauge) needle was inserted 

Ulrough the uterine end to the tnfundibulum 
and flushed with 10 m[ of DPBS medium plus 
2 mg/ml bovine serum albumin (BSA). The 

. flushing was performed tWice and tbe media 
WC1'e recovered in a 35-mm Petri dish. The 00-
cytes were lmme<itately searched under a lOx 

stereOmiCl"Oscope. Oocyte recovery rate was 
compared with the number of corpora lutea 
on each ovaty, 

The cumulus cells around the oocytes were 
removed by pJpeWng. and thcn oocytes were 

loaded on slide, placed into fixation solution 

{3 ethanol : 1 glaeial acetic acid] overnlght. 
Thereafter. ooeytes were stained with 1% or~ 

cern jn 45% acetic acid and examined for mat
uration under phase-contrast mi(~rOscopy. 

Oocyte evaluation: 
Oocytes recovered from OViduct were dassi

ned aeeording to In vivo maturation Lnlo lhree 
categories: 1) oocytes at metaphase 1 stage 

(wilh chromosomes condensed in pairs and 
without detected polar body. M I), 2, Qoeytes 
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at metaphase _I stage (one Jarge group of 
chromosome fonned an equatorial plate and 
the remaining chromosome are highly con

densed or had extruded a polar body, M II) 

and 3) degenerated oocytes (vacuolated Of had 
scattered Of highly condensed chromatin. De~ 
gen.). 

Oocytes recovered from ovartan follicles 
'"-'ere morphologically evaluated for cumulus~ 
OCICyte complex (COCl using Inverted mlcro~ 
scope and dasslfied according to the 
meUlOd described by Leibfried and First 
(Ul79) and Madlson et aI. (1992} into 4 
categortes: 1) 'JOCYtes With t -4 layers of cu~ 
mutus cells with dark spots of degenerated 
cumulus cells (Expanded cumulus), 2l 00-

cytes with ;t5 layers cumulus cells and had a 
compact and bright cumulus Investment 
(Compact cumulus), 3) oocyt:es with less com· 
pact and obvIously darl<ef cumulus InVest
ment (Partial denuded) and 4) oocytes with 

completely denuded both cumulus and coro
na cells and covered by zona pcIluctda onJy 
(Denuded), 

111e oocyte yields from the right and left 
Qvar1es or oviducts were recorded. The recov· 
ery rate was determined as number of oocyte 
proportional to each of the tota] vesicular folll~ 
des (for ovartes) or number of CLs (for ovi
duct), 

Statistical analy,,",: 
Data were analyzed usIng computer ProM 

gramm of SAS (2000) according to Snedecor 
and Cochran (1982) and the sIgnificant dtfM 

ferences among treatment means were pre~ 
fonned USing Duncan Range Test (Duncan. 
1955). 
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RESVLTS AND SISCUSSION 
OVarian charactertstics of does supemvu· 

lated With different protocols: 

Number of follIcles and {"'Orpora lutea (Cl...$j 

on the surface of rtght and left sIde recorded 
Immediately after slaughter were affected Sig
nificantly (P<O.05) by honnonal treatment rra~ 
ble 1). Results revealed that number of foill· 
des on the rtght or Jeft ovanes, total number/ 
doe and mean number/ovary signIficantly 
(P<:O.05) In{'.reBsed only in G2 and G3 and dtd 
not differ SIgnificantly in G4 as compared to 

the control group (G 1), Generally, number of 
follicles was greater on the right than left 
ovaries and does In G3 showed the highest 
values on both sides (Table 1). 

The dUferences In number of follicles be
tween 03 and 04 may suggest pronounced ef
fect of timing GnRH lnJection for inducing ov-
11lation (after 48 h ofPMSG In G3 and 72 h in 
G4J. The earllcr injection of GnRH In 03 sig
nUlcantly (P<O.05) Increased the number of 
foll1des on the ovarian surface than the later 
Injection wIth GnRH in 04. On the other 
hand. the observed tendency of greater num
ber o[ [ollicies In 03 than in 02 may be •• so
e1ated With type of hormones injected at the 
same time (heG in 02 and GnRH in G3 after 
PMSG injectionJ. 

In agreement with the obtained results. 
BOMoff ad Adams (1985) found an increas
tng degree and number of follicular develop
ment when rabbU does were treated With heG 
or LHRH. Fukunari et aI. (1990) found that 
total the number of follicles was sign1tlcantiy 
higher In Immature Japanese WhIte rabbits 
treated wtth 50 lU PMSO, Also. Go$alaves et 
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at, (1904) reported that does treated with 

PMSG had a greater number of antral follIcles 
than those injected with saline solution fol
lowed by 20 mg LHRH (!i"ertagyl) 2, days later 
SimUar results were reported £1~Gaafary et 

aI. (1994), who found that the number of fol
licles on ovaries of NZW rabbits increased to 
16 folllcies/ovary when doe rabbtts were in
Jected with 50 IU of HCG, In supporting the 
prevIous results. Daader et al. (2003) report

ed similar results to ilia t obtalned in thIs 
study on rabbit does treated with PMSG and 

heG. Generally, number of follides Was affect
ed by type (peloado et al.. 1995), dose of 
honnones (Mehalsen et a1.. 2005) and timing 

of treatment and slaughter. 

The most interesting results Is number of 
CLs per right, left. ovary and doe on the ovari
an surface of experimental does was slgnifi· 
cantly (P<O.05) the highest in G3, unaffected 
in G4 and slgnU1cantly (P<O.05) the lowest in 

02 as compared to control 101). Number of 

CLs was greater on the right than left ovaries 
of all groups, being the greatest 1n G3 {Ta~ 
ble I), 

A lower response for ovulation in tcrm of 

low number of CLsJdoe was observed in this 
study, although Fahlm (2008} found higher 
number in NZW does treated with PMSG (150 
[Ul followed by 72 h later with heG (75 IU} 

and staughtered 24 or 72 h of mating, Also. 
the number of ovulation points averaged 
19.2/female rabbit treated .... 1th PMSG {Lee et 
aI •• 1991} and ranged from 7.4 to 10,3 in dlf~ 
ferent rabbit breeds treated with GnRH as 
compared to 6,&8.0 tn tile controls [El

Kcrahy et al. o 199I}, Furthermore. the recent 
studies shO\\.'ed that the numbers of CLs were 
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hlgher (P<O.05) 1n GnRH treated mice than 

controls (Kanter. 2002). In rabblts, Mehal~ 

sen. et 801, (2005~ recorded a higher number 
of ovulation sites 05.3 and 15.9/doel as com
pared 13.5 and 13.2/doe (Vicente et aI •• 
2003) for R and V lines, respectively. 

The marked reduction In CLs number In 

this study may be In relatlon to timing the ov· 
ulation after the injection with hormone of fol, 
Hcular growth and/or mating process (LH 
surge) and time or slaughter, This can be ex

ptalned 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 stImu1ation (Ha~ 
(ez. 1970). but this period was not enough 
for CL formation after ovulation, In thlS re
spect, Peinado et al. (199S) used Similar pro
tocol to that of 02 In this study and found 
that fue 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 at, (2003) of rabbJt 
does treated With PMSG and beG and slaugh

tered 12 h later. 

Oocyte recovery: 

The obtalned rcsults presented :n Table (2} 

show fuat only does In G3 yielded Significant
ly (P<:O.05) higher number of ooeytcs on the 
right and left ovaries and total number of 00-

cytes per doe {l8,25. 13.0 and 31.25. than 
fuat of the control group (G 1. 5.25, 3,75 and 

9.00), respectively. Also. the corresponding 
oocyte yields were Significantly \P<O,05} high

er In G2 than in Gland did not differ Signifi
cantly from that in G3, However. oocyte yields 
were higher in G4 than U,ut in the control, 
but the dllTerences were not significant. 
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Oocyte recovery rate from ovartes was 

higher (91.2%) only for G3 than In G1 
(85.7%1. G2 (82.3%) and G4 (81.0%. Table 21. 

In agreement w1th the present results, Daader 

et at. (2003} found that the me.an number of 
oocytes presented on left and right ovartes 
was stgnlficantly higher in does treated with 
PMSG and heG than in untreated does. being 
higher on right than left s:ldes. These findings 
suggested that the effect of PMSG may be due 
to an over stimulation of ovarian follicle owing 
to tts long half-life. 

The dtITerences regard to oocyte yields 
from oviducts were significant. beIng htgher 
in 03 than in Gland 04. However, the dIffer
ences In oocyte yields between Gland 04 
were not significant (Table 2). The obtained 
number of recovered oocytcs/doe 1n 03 and 
04 In our study (31 and 16. respectlvelyl was 
greater than that obtaIned by AI-Hasani et 
ill. (1984). who recorded that the average 
number of oocytes recovered from ovalian 
follicles by puncture was 11.7 oocytes/doe 
during dlffcrent times after p-LH InJcctIon. 
Also. lower number of embryos were recovered 
from oviduct/doe was observed by Fahlm 

(lIOO8) In rabbit doe. treated wlth PMSG and 
hCG. 

It Is of interest to observe that no oocyte 
were recovered from ovtduct of does In 02. in
dicating no Incidence of ovulation for the hor
monal treatment used In this group. On the 
other hand. the hIghest recovery rate from 
ovlduct was obtaJned in 04 (92.0%) as 
compared to 81.1% in 03 and 82.4% In 
Gl, although thIs group yielded the lowest 
number of oocytes recovered from ovtducts 
(fable 2l. 
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As compared to the results of G2, lower 
embryo recovery rate (67, 7 and 53%) was ob

tained for rabblt does treated with PMSG and 
heG. which were slaughtered after 24 and 
72 of mating, respectively (Fahhn. :ZOOS) de
spite that Bou.rdage and Halbert (1988) 

showed that the use of 50 IU hCO pro
voked an alteraUon In oviduetal motiJlty 
causlng an accelerated transit of the em
bryos, They clalmed that thls acceleration 
could be responsible for the higher number of 

embryos found In the uten of does treated 
w1th heG, Generally, ()()(.'yte yIeld from Ovi
duct of does in OS and 04 and evcn 1n the 
control group IGI) as compared to the results 
of other authors may be attributed to absence 
of mating proeess. Rabbits arc ovulatory in~ 
ducer and ovulation is depending On mechan
ical stimulation dunng mating. 

Total oocyte recovery rate from ovaries and 
OVIducts per doe was the hlghest for G3 

187%l. followed by G4 186.5) and Gl (84%). 
whl1e G2 showed the lowest total recovery rate 
(82.3%, Table 2). The present results lndteat~ 
ed a confllction in the results of response to 
hormonal treatments recorded by several au
thors. In thIs respect. lower recovery rates of 
embryos collected from does treated with 0,2 

or 0.4 ml OnRH were obtained by El·keraby 
et aI. (1991). However, In PMSG (Besenfelder 
et 01 .. 2000) or FSH (Joly. tSB7) Injected rab
bits. higher recovery rates were recorded. 
Also, Mumen. et at. (2005) evaluated the 

effect of different doses of eeG admInistered 
subcutaneously (0, 50 and 200 IU) and the 
honnonal Induction of ovulation (OnRH or 
hCO) on recovery rate 1n R and V Hne~rabbit 

does. Administration of 200 IV of eCQ signifi
cantly decreased recovery rate {2S.B VB. 47,7 
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and 48.7) as compared to 50 It; and 0 lU 

eeO. respectively. 

Evalua.tion of recovered oocytes; 
Oocytes recovered from ovaries: 
ExaltllnatIon of oocytes recovered from the 

ovaries of doe rabbits in aU groups reveals 
tllat aU oocytes were [mmature and were eval· 
uated IntO' compact. denuded, partial denud
ed and expanded oocytes !Fig. L 2, 3 and 4, 
respectively), 

Data in Table (3) dearly revealed that fre

quency dlstributiO'n of compacted oocytes was 

the hIghest 1n all groups as compared to the 
other oocyte categories. Percentage of com~ 

pacted oocytes was pronouncedly affected by 
honnonal treatment being the highest tn G3, 

ranked the second In GZ and the third In 04 
189.6,86.0 and 8L3%, respectively). 

W1:lne the eQntroI group (G 1) showed the 

lowest percentage of eompaeted oocytes. The 

highest frequency distributions of denuded 
(31%) and partial denuded (8A%) oocytes 
were obtained from the control group [Gl) 
and the hIghest percentage of expandt"d 00-

cytes (6,3%) was obtained from does: In G4 
(Table 3). 

The observed Increase in frequency dIstri
bution of compact oocytes In treated groups 

(GZ, G3 and G4j as compared to the control 
(01) may be associated wHh increasing the 
number 0: antral follicles with a wide dlame~ 
ter In treated than the control (Go&alves et 
al .. 19941. There was a higher eorrelatJon be" 
twee.n folltcle quaHty and the dtstlibution of 
dHTerent oocyte categolies (Wani, et at., 
20(0), Moreover, Daader et al. (2003) found 
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that percentage of oocytes \Vith even ooplasm 

granulation was higher 1n does treated with 
PMSG and heG than control group (88.7 vs, 
38,9%). ThIs lndlcated Ulat the honnonal 
treatment improves the ovarian activity of 
does as compared to untreated ones, These 
results were supPQrted by several authors, 
who reported that oocyte with strongly ex
panded cumulus investment and oocyles en~ 
closed only by the corona rad1aLed are known 
to have a very low elTIcleney in In vitro embryo 

production (Crosby et at .• 1981 a.nd Statg~ 
miller and Moor. 1984), 

Oocyte. recovered from oviducts; 
ExaminatIon €If aocytes recovered from ovl

duct show that aU Qocytes were in metaphase 
r and If stages or degenerated oocytes (Fig. 5, 

6 and 7, respectively). 

Results presented in Table (4) revealed that 
frequency distribution of oocytes at meta
phase If was the highest in aU groups as com~ 

pared to those at metaphase r or degenerated 
oocytes. Percentage of oocytes at metaphase II 
was lower in treated groups {G3 and G4} than 
in G 1 (83 and 78% vs. 86°/Q), Percentage of 00-

cytes at metaphas.<: I stage was higher 10. 0 I 
and G4 and than in G3 {7.l and 8.6 vs. 
33%). However. the lowest frequency djstli· 

butlon was for degenerated oocytes, being 
higher for treated groups {13% In each of G3 

and G4} than in 01 (7.1%). 

Total.recovered oocytes:: 
When frequency distribution was calculat· 

ed on the baSIS of dIfferent categories of 00-

cytes recovered from ovarIes arid mrjducts, re
sults in Table (5) cleared that the hIghest 
distribution was for ooeytes at metaphase H 
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stage In Gland for compact oocytes In 03 
and 04. 

These results Indicated that the hormonal 
treatments used in this study are sUmuli for 
super-folUeuIar growth. Frequency dlstribu

Uon of compact oocytes ttmmature and valid 
to In vitro maturaUon) was the highest In 02 
(86%), but no mature oocytes were obtained 

In thIs group, However on the iJ..'lSIS of com
pact oocytes Ummaturel reeovered from ovar

Ies and those at metaphase II from oviduct. it 
could be conduded that the hlghest frequency 

140 

for both categorh::s was recorded for G3 
{88.3%) versus 80.6% In G4 and 69.3% for 

the control group (Gl, TabJe 5). 

Accordlng to the obtalned results. treat· 
ment of rabbit does to stimulate over
ovulatlon by PMSG analogue i75 rU) followed 

48 h later by GnRB analogue (0.02 ml) and 
slaughtered 12 h from the last InJeeUon yield
ed the highest number of compact oocytes 
(immature) recovered from the ovarian foH1-
cles and acceptable number of mature 00-
cytes from oviduct. 
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Table (1): Number of follicles and corpora futea of ovarian surface of 
r_-::-_""e"_=,,,,lm,,.,,,n,,tal NZW do~.,~", CC' """ ____ _ 

Item G1 G2 03 ,--,-"" 
Mean number oUollfclet; 
NOJright ovary 6.25±O,2So 

NoJleft ovary 4.50±O.64b 

Total NoJovary 
T olal No.ldoe 

S.2S±O.32<; 

1050.0,64' 

15,50±4.17Bb 

~ 2.7S±:t03" 
1413±3,55":" 
28,25±7,11 1ib 

Mean number pf corpora tutu (eLI); 
No.!right ovary 4.75±O.6i' 1.50±C.64c 
No.lleft ovary 3]5±1.03b 1,OO±0.'10e 

Total No.lovary 4_25±O.17b '1.25±0.32' 

2C.75±2.52B 

13.50±1,5Sa 

17.13±1.3411 

34,25±2,68' 

112S±0.7Sbc 

8.50±0.5CElO 

9.88±0,5gb<: 

19.75±1,1SbC 

10.0±O.708 375±0.'17b 

7.50±O.85" 2 SO±O 64 bC 

8.75±0.42* 3. 13±C.51b 

Total NoJdoe B.50±1.SSt> 2.50±0,64'-' 17 ,-5±0'/32:.' __ ",6",.2",5 .. ±01 ,,,0;:.3'_ 
... ~ ,"d <~ Mean. wtth!n the same row with different superscr!pts are 1Io1gnificantly different at 
p<it.OS. 

Table (2): Number and recovery rate of oocytes recovered from ovaries and 
oviducts of experimental NZ .... W .... d"'oe::.s",'---~ """_____ '" 

C-' 
f-_",-"I!em Gl G2 

Number of oooytes recovered from ovary: 
G3 G4 

No.lright ovary S.25±O.47c 13.25±1,76" 18.2S±1.1811 9'zS±0.7st 

NO.flett ovary 3.7S±0,47< 10.00±2.34&b 13.CO±1.77/1 6.7S±0.8S!l1:: 

Total No)doe 9,OO±OAO" 232S±3.08&b 31.25±2.39/1 1B.OO±1.S8ce 

Recovery rate (%) 85.7 82.3 91.2 81,0 

Nymber of oocvtes recoverOO from oviduct: 

No.lright ovary 3.7S±1,03b 8,50.0,91' 325±0.2500 

No)lett ovary 3.25±0.7Sb 6.00±O.64;1 2.50±O.64Sb 

Total No.ldoe 7.00±1.73b 14.50±0.95& 5.75±0.750b 

Recovery rate (%j 82.3 82,8 92.C 
Total recovered oQcytes from ovary and Oviduct: 
T olal NO./doe 16.0 23.25 45,75 21,75 

Recnv.,y ca'e (%) 840 82,3 87,0 86.5 
',b ,.d": Means within the same row with dlff.rtlnt superscrIpts are .Ignlfleantly different lOt 

P«J.05. 
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Table (3); Categories of oocytes recovered from ovaries of experimental 
NlJN does, 

-.---.-~-.~-.~-.~-.~-.~-. 

N 
CompacJ Denuded P.denuded j;xpanded 

Group 
n % N % n % n % 

~-~-~- ---~----.-----

G1 36 20 55.6 11 31.0 3 84 2 5.5 
G2 93 80 86.0 8 6,60 2 2.2 3 3.2 
G3 125 112 69.6 5 4.00 4 3.2 4 3,2 
G4 64 52 81.3 3 4.70 5 7.8 4 6.3 '_. __ . .. _-_. __ . 

N : Total number of oocyte$ n: Number of oocytes wlthlo each category 

Table (4): Frequency distribution of oocytes recovered from oviduct of 
experimental NZW does at different stage of in vivo maturation 

Item N 
-M j-------- M II Degenerat~d' 

I n % n -'-.. ---'--'---'~--' 
% n % 

, G 1 28 2 7.14 24 86 2 7.1 
G2 

3.33 25 83 4 13 I G3 
G4 

30 
23 

1 

2 8.60 18 78 3 13 ' .. ___ ..1 
N: Totlll number of cmcytes n: Number of oocytes wlth!n each category 

Table (5); Categories of oocytes recovered from ovaries and oviducts of 
experimental NlJNdoe",-_.~_ 

... ~----. 
Category of oocyte. r'1cgvered from Qvaryl!!!! and oviducts 

Gr. N Comf2act Den, P, Den. !i~tende!! MJ Mil Degn, 

n % n % n % n % n % n % n % 
~--

G1 64 20 31.311 17.2 3 4.7 2 3.12 2 3.1 24 36 2 3 
G2 93 80 86.0 8 8.60 2 2.2 3 3.20 

G3 155 112 72.3 5 3.23 4 2.6 4 2.58 1 0.7 25 16 4 3 

G4 87 52 59.6 3 3.50 5 5,5 4 4.50 2 29 18 21 3 4 '_. __ .-
~-~-

N: Total number of oocytes n: Numb4tr of oocytes within hch cetegory 

142 

Mansollra. Vet. Med. J. Vol. X. No.2. 2008 



Abdet·Khalek, A. E.; et at.. 

I 
, Compact oocyte 

cells .nd had a 

Partial denuded compact and Expanded ooeyttt oocyto. with 1,,( 
obViously darker cumulus Investmenl of cumulus cells tNith dark 8pot3 ; L. _____________ . ___ j~l"~!!tL,!!~~_~'__1 

• II I, 
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