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RESULTS

Experiment I:
I-A. Ovarian measurements:
L.A.1. Untreated does:

Overall mean and least square meanstS.E. for season effect on ovarian
measurements of untreated does are shown in Table (3).

The overall meantS.E. for the left and right ovaries weights were 0.25140.01 and
0.256+0.01 gm, respectively. The highest weights of left and right ovaries were obtained
during winter season (0.31530.0land 0.32510.01 gm, respectively), followed by those of
spring season (0.243140.02 and 0.24010.02 gm, respectively) and the lowest weights were
recorded during autumn season {(0.19410.02 and 0.202140.02 gm, respectively). The
differences among seasons were significant (P<0.001) as shown in Table (3).

The overall meantS.E. of corpora lutea number on left and right ovaries were
1.010.2 and 1.940.3 CL, respectively. The differences among seasons for CL on the left
ovary were significant (P<0.05), but were not significant for those on the right ovary (Table
3).

The overall meantS.E. for the number of follicles presented on the left and right
ovaries were 14.910.4 and 15.810.9 follicles, respectively, (Table 3). During winter season,
number of follicles presentzd on left and right ovaries were 16.840.6 and 17.5%1.4 follicles.
respectively, decreased to 15.330.7 and 14.3%1.7 follicles during spring. reached to
12.540.7 and 15.8%1.7 follicles during auteum season for the respective ovaries. The
differences among seasons for number of follicles on the left ovary were significant
(P<0.01), but were not significant for those on the right ovary (Table 3).

The overall meantS.E. for total number of follicies presented on both left and right
ovaries and total oocytes obtained from total number of follicles were 30.7+1.0 follicles and
27.5%1.1 oocytes, respectively. The highest total number of follicles and total cocytes
aspirated from follicles were obtained during winter s¢ason (34.3%1.5 follicles and 30.2%].6
oocytes) followed by spring season (29.511.8 follicles and 26.8+2 .0 oocytes) and the lowest
were obtained during autumn season (28.3%1.8 follicles and 25.5%2.0 oocytes), the
differences among seasons for total number of follicies were significant (P<0.05), but were
not significant for total oocytes obtained (Table 3).

Recovery rate was calculated as number of oocytes obtained/number of follicles

presented on the two ovaries. The recovery rate was '91.0% (386 oocytes/424 follicles) in
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this group. Culture ova percentage was calculated as the number of ova cultured/ number of
ova obtamed from follicles on the two ovaries. The cultured ova percentage was 94.3%
(364 /386 oocytes) in this group.

1.A.2. PMSG-treated does:

Overall mean and least square meanstS E. for the effect of season on ovarian
measurements for PMSG-treated does are presented in Table (4).

The effect of season was significant (P<0.05) on total follicles on both left and right
ovaries and total oocytes obtained from total follicles, but was not significant for the ovaries
weights, number of corpora lutea and number of follicles on left and right ovaries (Table 4).
Left and right ovaries weights were highest during winter season followed by spring, then
antumn seasons, being 0.47210.04 gm and 0.48140.04 gm for the left and right ovaries
during winter, 0.35440.04 gm and 0.368+0.04 gm for the respective ovaries during spring
and 0.30510.07gm for left and 0.31410.07gm for right ovaries. during autumn season.
Concerning total follicles on both left and right ovaries, the highest mean was obtained
during winter (45.7£1.7 follicles), followed by autumn (42.013.0 follicles) and the lowest
was obtained during spring season (39.0%1.7 follicles). Similarly, the total oocytes obtained
from total follicles were hLighest during winter season (40.7+1.6 oocytes) and were nearly
equal (35.042.8 oocytes and 34.3%1.6 oocytes) during autumn and spring seasons,
respectively.

The recovery rate and culture ova percentage in this group were 91.9 {524

oocytes/570 follicles) and 94.1% (493/524 oocytes) , respectively.

I.A.3. Untreated and PMSG-treated groups:

The results of untreated and PMSG-treated groups for ovary measurements are
presented in Table (5). Least square meanstS.E. for left and right ovaries weights were
0.24940.02 and 0.253#0.02 gm for the untreated group, and were 0.380+0.02 and
0.39140.02 gm for the treated group, respectively. The differences between groups were
significant (P<0.001). The rate of change was 52.6 and 54.5% for left and right ovaries.
respectively. The number of CL presented on left and right ovaries were 1.1240.3 and
1.8940.3 CL for untreated group and were 1.8940.3 and 2.2440.4 CL for PMSG-treated
group, respectively, the differences between groups were not significant (Table 3).
However, the rate of charge was 68.8 and 18.5% for the number of CL on left and right
ovaries, respectively. The least square meantS.E. for the number of follicles observed on

51




(10°0 >d) weaymBig

(50°0 >d) weayuds

ol 9Ls L oLre 9016 L69'} 600'] 6R00°0 6000 SN JapuIToy
11 ‘¥ p Jopuieway
Jeov 66L'€E (44 09LT 960°0 9840 Ite'e 99C'¢ T uoseas
sonel - ¥P ‘A0S
polqu ] ul pojuasaid sUBdW 10) IIUELIRA Jo sisK[eue saaenbs-)sud) Jo JuedYIuSIS Jo 1593 _:._.“ mo: e -y |
9 1FL¥E L'1¥0°6L £IF00T 6’07881 £S0FLLT 9¢’0F0sC Y0 0F89€0 FOOFFSEL0 9 Funds
91IFLOF LYFL'SE CIF8ET 6°0F8°LT £50FECT 9¢°0F0¢°1 t0'0F18F 0 FO'OFTLY O 9 Jajuim
8TF0SE 0'LFLY TTFCTL 9'1Fs 6l T6'0F0ST 86°0F00°C LOOFPILO LO'0FSOL0 4 uwmny
1U0SBAG
TIFL 9 CIFTP 60FTTT LOF10Z 0F 0FEE'T TEF'0F00'T £OOFLRE0 E00FLLED v1 UBRW [[BIRAQ
Q0p/paulelqo | 90p/saiallio) A1eAao WU ATEAO 3] K1eao Wau FXTIGRTET () w3y S20p
sa14d00 Jo Iaquinu uo S3[I1[|0} uo S0} uo wnun| uo wnnn) yFram W Tram Jo swiay
1ewo L eloL Jo oN Jo 'oN sndioa jo oN | sndioojo oN | Kreao Jydry Aeao ya] "ON

"Sa0p PajBaI}-OSIAd 10] UOSEIS Aq PIJIAPJE SE SHUIWAINSEIW UBLIEAO 10] *°S F sueaw daenbs 3sear] *  aqu |,

52




(100°0 >d) ey s
(10°0 >d) ueoyudis

L)

(§0°0 >d) Weaydis
6151 026 ¥ 1 66 [0L°¢ 8251 (T £0+00°0 16¥00°0 'S Jopureway
v TP Jopureway
.. 910°8¢ .. £61°98 L. 908'LT . STS'EE 0TS0 FI8T .. 6S8°9T TR I dnosd
. T88°S L6LEL L 18t€ L 9bS'8 85€°0 €150 . +6701 ... 7896 z uoseas
soner - J P ‘A0S
"G I|qB L U1 puIsaud suEatm 10) DUELIEA Jo sisA[eue sa1snbs-)sea] Jo Juedyiugis jo )5a) pue sonei-y
I'1F9°9¢ 1'1+8°1¥ 6°0F1'TT SOFL 61 FOFFTT £0¥68°1 t00Fl6t0 ¢O'0F08L0 ti pajeas |
I'1F¥'LT 0'TFL0¢ 8'0F8°¢1 SOF6P1 £0F68'1 I tE AN T0°0FECTO T0'0F6FT 0 14! pajesiun
tdnoun
TIF 0L TIFI L O'1FT°LI 907691 Y OFLO| FOrTL ] COOTLOL0 CO0FLOT0 ol fuuds
1'1F¥'SE 1'1F0°0¥ G'O0FL 0T 9'0FE 61 $OFLET CO0FLY] TO0FEOF 0 CO0FFGED 4 12utm
9'1FC'0¢t 9 IFLPE £1F0'61 80F9°¢1 COF68'1 SOFEl'] £0°0FT9T 0 £0°0FESTO 9 utmny
[uosBag
BOFOTL RQFL 0L 9'0FQ61 P OFL LI 20F90°C ToOFISH 16°0FETE0 [0°0FFIC0 8¢ ueaws [jesAQ
30p/paliielqo | 20p,/Sejolj[of ATeao AU AEAO 9] Kieao T AIEAO 13| (wd) T:)) sa0p
5314000 Jo Jaquinu uo Sa[21[[0} uo say21{[0} uo wnn| uo wnyn) W Tiam nFom Jjo IEN
el reloL Jo oN Jo "oN sncdioo jo op | snduos jooN | Aseao yBry feao yag "ON

UM EIN-H)STAJ PUE UOSEIS A PAIIYPL SE SHUIUIINSEIU AIBAC 0] “3°S F sueduwn aqenbsysuay g ajqe],

53




the left ovary were 14.9:H0.5 and 19.710.5 follicles, for untreated and PMSG-treated
groups, respectively, and these numbers were 15.840.8 and 22.120.9 follicles on the right
ovary for the respective groups. The mean total numbers of follicles on both left and right
ovaries were 30.711.0 follicles and 41.8+1.1 follicles for untreated and PMSG-treated
groups, respectively, the differences between groups for number of follicles on left and right
ovaries, also the total mumber of follicles were significant (P<0.001) as presented in Table
(5).

Concemning total oocytes obtained, least square means+S.E. was 27.441.1 oocyvtes
for untreated group, but this value was 36.6x1.1 oocytes for PMSG-treated group. These
differences between the two groups were significant (P<0.001).

LB. Oocytes maturation in vitro:

Oocytes were collected from 14 does in order to study the factors that influence
rabbit oocytes maturation in vitro. This study was performed to examine the effect of
season and effect of the use: of TCM- 199 medium supplemented with fetal calf serum (FCS)
or bovine serum albumin (BSA) as a protem supplements on in vitro rabbit oocytes

maturation.

L.B.1. Untreated does:

Data in Table (6) represent in vitro maturation of rabbit oocytes collected from
untreated group, after 20 hours of ncubation. Statistical analysis demonstrated no
significant differences among seasons for the degenerated oocytes, germinal vesicle,
germinal vesicle breakdown stages percentages and maturation rate. However. the
maturation rate was highest during winter season (66.3%) than those of autumn and spring
seasons (63.0 and 60.4%, respectively). Also. degenerated oocytes percentage increased
from 5.5% during winter to 7.0 and 8.9% for autumn and spring seasons, respectively. The
percentages of oocytes resumed germinal vesicle stage were 10.9, 12.3 and 14%, for spring.
winter and autumn seasons, respectively. The percentages of oocytes resumed germinal
vesicle breakdown were similar in autumn and winter seasons (16.0%), while this
percentage was 19.8% for spring season.

The addition of FCS to TCM-199 medium elevated the percentage of oocvtes
matured /n vifro than those of BSA, being 73.1 vs. 54.4%. The differences between FCS
and BSA supplement werz significant (P<0.05) ad presented in Table (6) and Figure (1).
Also, the addition of FCS decreased the percentage of degenerated oocytesto 3.3%
compared to 10.4% for BSA, the differences were significant (P< 0.05). The same trend
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was observed for germinal vesicle stage percentage (7.1 vs. 17.6% for FCS and BSA), also
the differences were significant (P<0.05). No significant differences were observed for the
percentage of germinal vesicle breakdown stage between FCS and BSA (16.5 and 17.6%,
respectively).

LB.2, PMSG-treated does:

The results in Table (7) indicated that season had no significant effect on all stages
of maturation and the percentage of degenerated cocytes after 20 hours of incubation of
rabbit oocytes.

Comparing the effect of adding of FCS or BSA to TCM-199 medium on rabbit
oocytes maturation in vitro. The results in Table (7) and Figure (2) show that FCS
increased the percentage of oocyte maturation to 81.3% compared with 65.2% for BSA.
The differences between FCS and BSA supplements were significant (P< 0.05). FCS added
to the TCM-199 medium decreased significantly (P<0.05) the percentage of degenerated
oocytes to 1.6% compared with 4.5% for BSA. Also, FCS decreased germinal vesicle stage
percentage significantly (P«<0.05) to 4.9% compared with 13.4% for BSA. However, no
significant differences were observed between FCS and BSA for GVBD stage percentage
(12.2 and 17.0%, respectively).

LB.3. Untreated and PMSG-treated groups:

Irrespect to the effect of season and FCS or BSA supplement, the comparison
between the percentage of nocytes maturated in vifro collected from untreated and PMSG-
treated does after 20 hours of incubation are presented in Table (8) and Figure (3). PMSG
treatment increased significantly (P<0.05) the percentage of oocytes maturation (73.2% )
compared with 63.7% for untreated females. The rate of change of maturation percentage
due to hormonal treatment was 14.9%. On the other hand, PMSG treatment decreased
degenerated oocytes percentage significantly (P<0.05) to 3.0% compared with 6.9% for
the untreated group. No significant differences were:observed between the two groups for
GV and GVBD stages. However, untreated group had higher GV and GVBD stages (12.4
and 17.0%, respectively) than those of PMSG-treated group (9.1 and 14.6%, respectively).

th
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Table 6. Effects of season and FCS or BSA supplement to TCM-199 medium on in

vitro maturation of rabbit oocytes collected from untreated does.

No. of No. (%)’ of oocytes at each stage
ftems oocytes  Degeneration GV’ G.VvBD* Maturation
Season:
Autumn 100 7(7.0) 14 (14.0) 16 (16.0) 63 (63.0)
Winter 163 6(5.5) 20(12.3) 26 (16.0) 108 (66.3)
Spring 101 9(8.9) 11(10.9) 20(19.8) 61 (60.4)
TCM-199 plus:
FCS 182 6 (03.3)° 13(07.1)° 30(16.5) 133 (73.1%
BSA 182 19 (10.4) 32(17.6) 32(17.6) 99 (54.4)°
Total 364 25(6.9) 45(12.4) 62 (17.0) 232 (63.7)

. Table 7. Effects of season and FCS or BSA supplement to TCM -199 medium on in

vitro maturation of rabbit oocytes collected from PMSG-treated does.

No. of’ No. (%)’ of oocytes at each stage
ltems oocytes  Degeneration GVv’? G.VBD' Maturation
Season:
Autumn 63 2(3.2) 5(7.9) 10 (15.9) 46 (73.0)
Winter 239 5.1 23(9.6) 35 (14.6) 176 (73.6)
Spring 191 8(4.2) 17 (8.9) 27(14.1) 139(72.8)
TCM-199 plus:
FCS 246 4 (1.6 12 (04.9) 30(12.2) 200 (81.3)°
BSA 247 11 (4.5) 33(13.4) 42{17.0) 161 (65.2)°
Total' 493 15(3.0) 45 (9.1) 72(14.6) 361(73.2)

' The total cocytes were derived from 14 does.

* As a proportion of cultured cocytes.

* Germinal vesicle stage.

* Germinal vesicle breakdown stage.

*® Values with different superscript within a column for individual treatment are significantly

different (P< 0.05).
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Figure 1. Effect of FCS and BSA on in vitro oocytes maturation of untreated does,
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Figure 2. Effect of FCS and B5A on in vitro cocytes maturation of PMSG-treated does.

GY = Germminal vesicie. GYBD = Geminal vesicle breakdown,
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I-C. Oocytes fertilization in vitro:
LC.1. Untreated does:

In vitro fertilization of in vitro matured oocytes were performed in these studies to
evaluate fertilizability and capacity for early embryonic development.

The present study was done to examine the effect of season, Brackett’s or TCM-
199 medium and three levels of osmolarity on fertilization rate after 24 hrs post-
insemination.

Effect of season:

The results summarized in Table (9) show that, no significant differences among
seasons were observed for the fertilization rate and developmental stages (1-cell, 2-cell, 4-
cell and 8-cell ) percentages.

Effect of media:

The results in Table (9) and Figure (4) showed that, Brackett’s medium elevated
the percentage of oocytes fertilized in vifro comparing with those of TCM-199 medium
(31.0% and 20.7%), the differences between the two media were significant (P<0.05). In
brackett’s medium after 24 hrs post-insemination, 36 ova were fertilized. 3 (2.6%) of these
were in the pronuclei, 20 ( 17.2%) in 2-cell and 13 (11.2%) in 4-cell stages, compared with
24 ova fertilized in TCM-199 medium, 3 (2.6%} in pronuclei, 11 (9.5%) in 2-cell, 9 (7.8%)
in 4-cell and 1 (0.9%) in 8-cell stages.

Effect of osmolarity:

The fertilization rate of the oocytes cultured in media (Brackett’s or TCM-199) of
305 mOsm/kg was higher (41.3%) than those cultured in media of 285 and 325 mOsm/kg
(24.7% and 10.7%, respectively). The differences among varied osmolarity for fertilization
rate, 2-cell and 4-cell stages percentages were significant (P<0.05). The percentages of
fertilized oocytes cleaved to the 2-cell stage were (16.9%, 16.3% and 6.7%) for media of
285, 305 and 325 mOsovkg. respectively, and those cleaved to the 4-cell stage were 3.2,
22.5 and 0.0% for the respective osmolarity. Fertilized oocytes cultured in media of 285 and
325 mOsm/kg failed to develop to 8-cell stage after 24 hrs post insemination , but 1.3% of
fertilized oocytes cultured in media of 305 mOsm/kg were reached 8-cell stage. However,
these differences were not significant. Also, osmoalrity levels had no significant effect on
the 1-cell stage percentage (Table 9 and Figure 3).

Generally, the fertilized oocytes cultured in media of 285 mOsm/kg were developed
to 2-cell and 4-cell stages after 24 hrs post-inseminatiion, but these embryos were abnormal

(swelling embryos). Also, media of 325 mOsm/kg developed abnormal




Table 9. Effects of season, media and osmolarity on in vitro fertilization rate of

oocytes matured in vitro for untreated does.

No. of No. (%)’ Development stages Total
fems cocytes® 1-cell 2-cell 4-cell 8-cell  fertilization
Season:

Autumn 63 2(3.2) 8(12.7) 4{063) 1(1.6) 15(23.3)
Winter 108 1(0.9) 13(13.9) 11(10.2) 0(0.0) 27 (25.0)
Spring 61 3 (4.9) $(13.1)  7(115) 0(00)  18(29.5)
Media:
Brackett’s 116 3(2.6) 20(17.2y 13(11.2) 0(0.0) 36 (31.0)
TCM-199 116 3(26) 11095  9(078) 1(0.9) 24207
Osmolarity:
285 mOsm/kg 77 2(2.6) 13(169) 4(052° 0(0.0) 1947
305 mOsnvkg 80 1{1.3) 13(16.3  18(22.5 1(1.3) 33(41.3)
325 mOsm/kg, 75 3{(4.0) 5(06.7)" 0(00.0° 0(0.0) 3(10.7y
Total' 232 6(2.6) 31(13.4)  22(09.5) 1(0.4) 60(25.9)

The total oocytes were derived from 14 does.
Number of inseminated oocytes.

As a proportion of inseminated oocytes.

* One-cell stage means zygote or pronuclie formation.

abe

Values with different superscript within colunmn for individual treatment are a significantly
different (P< 0.05).
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embryos (shrinking cytoplasm), but the fertilized oocytes were developed to 2-cell stage
(6.7%). Normally embryos were obtained from fertilized oocytes cultured in the media of
305 mOsm/kg.

LC.2. PMSG-treated does:

Results in Table (10) refer to the in vitro fertilization rate of matured oocytes
collected from PMSG-treated does and developmental stages (1-cell, 2-cell, 4-cell and 8-
cell) on the next day (afier 24 hrs of insemination by capacitated sperm in vitro), as affected
by season, media and osmolarity.

Effect of season:

It would be noticed that, no significant differences were observed among seasons for
1-cell, 2-cell, 4-cell and 8-cell stages. The fertilization rate was similar in autumn. winter
and spring, respectively, (Table 10).

Effect of media:

The oocytes cultured and fertilized in vifro n Brackett’s medium possessed better
fertilization rate (32.2%) compared with oocytes cultured and fertilized in vitro in TCM-
199 medium (24.3%), these differences were significant (P<0.05) as shown i Table (10). In
Brackett’s medium, of 58 fertilized ova, 4 (2.2%) were in the 1-cell, 20 (11.1%) in the 2-
cell, 24 (13.3%) in the 4-cell and 10 (5.6%) in 8-cell stages compared 44 fertilized ova in
TCM-199 medium, 3 (1.7%) in I-cell, 19 (10.5%) in 2-cell, 17(9.4%) in 4-cell and 5
(2.8%) m 8-cell stages. However, the differences between the two media for different stages
of development were not significant (Table 10 and Figure 6).

Effect of osmolarity:

When the oocytes were cultured in media of 285, 305 and 325 mOsnvkg, the
differences among the three levels of osmolarity were significant (P<0.05) for total
fertilization rate, since media of 305 mOsm/kg revealed better level of osmolarity for total
fertilization rate (46.8%), followed by media of 283 mOsm/kg (26.1%) and media of 325
mOsm/kg (11.0%) as shown in Table (10) and Figure (7). Thirty one fertilized oocyies
cultured in the media of 285 mOsm/kg, 2 (1.7%) of these were in 1-cell, 13 (10.9%) in 2-
cell, 12 (10.1%) in 4-cell and 4 (3.4%) in 8-cell stages. In media of 305 mOsm/kg, of 58
fertilized oocytes, 2 (1.6%) of these were in t-cell, 17 (13.7%) in 2-cell, 28 (22.6%) in 4-
cell and 4 (3.4%) in 8-cell stages. In media of 325 mOsm/kg. 13 ova were fertilized, 3
(2.5%) of these exhibited 1-cell, 9 (7.6%) in 2-cell ahd 1 (0.8%) in 4-cell stages (Table 10

and Figure 7). The differences among the three levels of osmolarity were not significant




Table 10. Effects of season, media and osmolarity on in vitro fertilization rate of
oocytes matured in vitro for PMSG-treated does.

No. of No. (%)’ Development stages Total

Items cocytes’ 1-cell* 2-cell 4-cell 8-cell  fertilization
Season:
Autumn 46 1(2.2) 6(13.0) 4 (08.7) 2 (4.3) 13 (28.3)
Winter 176 5(28) 17(097) 20(11.4) 8(4.5)  50(28.4)
Spring 139 1(0.7) 16 (11.5) 17(12.2) 5(3.6) 36(28.1)
Media:
Brackett’s 180 4(2.2) 20 (11,1} 24 (13.3) 10 (5.6) 38 (32.2)
TCM-199 181 3(1.7) 19105y 17 (09.4) 5(2.8) 44(24.3)
Osmolarity:
285 mOsm/kg 119 2007 13(109)  12(10.1) 434" 31(26.1)
305 mOsm/kg 124 2(1.6) 17(13.7) 28(226) 11(8.9) 58 (468)
325 mOsm/'kg 118 3(2.5) 9 (07.6) I (00.8Y 0¢0.0) 13 (11.0)

Total' 361 7(1.9) 39(108) 41(11.4) 15(4.2) 102{28.3)

' The total cocytes were derived from 14 does.
? Number of inseminated oocytes.

* As a proportion of inseminated oocytes.

ab.e

Values with different superscript within a column for individual treatment are significantly
different (P< 0.05).

Table 11. Effects of PMSG-treatment on in vitro fertilization rate of oocytes matured

in vitro.

No. of No. (%) Development stages Total
Group' oocytes” 1-cell’* 2-cell 4-cell 8-cell fernlization
Untreated 232 6(26) 31(134) 2200935 1(0.4) 60 (25.9}
Treated 361 7¢1.9) 39(108) 4i1(11.4) 15(4.2) 102 (28.3)

! The oocytes in each group were derived from 14 does.

? Number of inseminated oocytes.

* Al stages were obtained after nearly 24 hrs of insemination as a proportion of inseminated
oocytes.

* One-cell stage means zygote or pronucle formation.

** Values with different superscript within a column are significantly different (P< 0.05).
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for 1-cell and 2-cell stage, but significant (P<0.05) for 4-cell and 8-cell stages. The fertilized
oocytes that cultured in media of 325 mOsm/kg developed abnormal embryos.

LC.3. Untreated and PMSG-treated groups:

The effect of PMSG treatment on the cleavage stages percentages is presented in
Table (11) and Figure (8).

PMSG treatment increased the percentage of fertilized oocytes 102 (28.3%)
compared with 60 (25.9% )} for oocytes collected from untreated does and the rate of
change was 9.3%. However, the differences between the two groups were not significant
(Table 11). 60 fertilized ova of untreated group. 6 (2.6%) of these were resumed 1-cell , 31
(13.4%) in 2-cell, 22 (9.5%) in 4-cell and 1 (0.4%) in 8-cell stages. 102 fertilized ova of
PMSG-treated group, 7 (1.9%) of these were resumed l-cell, 39 (10.8%) in 2-cell, 41
(11.4%) in 4-cell and 15 (4.2%) in 8-cell stages. However, the differences between the two
groups were significant (P<0.05) at 8-cell stage.
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groups for invitro cleavage of embryos after 24 hrs
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I-D. In vitro development of fertilized oocytes:
L.D.1. Untreated does:

LD.1.1. Fourty eight hours post-insemination:
Effect of media:

The viability of embryos cultured in two media (Brackett’s and TCM-199) and three
levels of osmolarity (285, 305 and 325 mOsm'kg) were measured as the stage of
development reached 4-cell, 8-cell and 16-cell stages in addition the total cleavage
percentages, also the percentage of degenerated embryos (Table 12). All percentages of
development and total cleavage, also degenerated embryos were obtained as a proportion of
inseminated oocytes.

Results in Table (12) indicated that Brackett’s medium elevated total cleavage
percentage (20.7%) of fertilized oocytes than those cultured in TCM- 199 medium (12.1%).
Significant differences (P<0.05) were observed between the two media for the total
cleavage percentage. Greater cleavage rate of 4-cell stage was observed for inseminated
oocytes that fertilized in vitro and cultured in Brackett’s medium than those cultured in
TCM-199 medium (12.1% vs. 3.4%), the differences were significant (P<0.05). Also.
Brackett’s medium enhanced the embryos to develop to 8-cell stage (8.6%) compared with
TCM-199 medium (6.9%). however, the differences were not significant (Table 12). TCM-
199 medium enhanced non-significantly the development of embryos to 16-cell stage. but
Brackett’s medium failed to develop embryos to this stage (1.7% vs. 0.0%).

Effect of osmolarity:

Table (12) shows that media of 305 mOsm/kg is the optimal osmolarity for total
cleavage rate (32.5%), compared with media of 283 mOsm/kg (11.7%) and media of 323
mOsmvkg (4.0%). The differences among the three levels of osmolarity were significant
(P<0.05). In media of 305 mOsmv/kg, 10% of fertilized oocytes reached 4-cell stage after 48
hrs post-insemination, whereas, these percentages were 9.1 and 4.0% for those fertilized in
media of 285 and 325 mOsm/kg, respectively. A percentage of inseminated oocytes that
fertilized and cultured in vitro in media of 305 mOsmvkg reached 8-cell stage after 48 hrs of
msemination was significantly (P<0.05) higher ( 20%) than 2.6 and 0.0% for media of 285
and 325 mOsmvkg, respectively. The media of 305 mQsm/kg enhanced 2.5% of inseminated
oocytes that fertilized in vitro to develop to 16-cell stage, whereas, inseminated oocvies
that fertilized in vitro and cultured in the media of 285 or 325 mOsm/kg failed to reach this
stage of development (Table i2).




LD.1.2. Seventy-two hours post-insemination: °

The results in Table (13) show the developmental capacity of in vifro fertilized ova

cultured in different media of varied osmolarity, collected from untreated does.
Effect of media:

Although, the degenerated embryos percentage of fertilized oocytes cultured in
Brackett’s medium was higher (5.2%) than those of TCM-199 medium (3.4%), Brackett’s
medium had higher percentage of total cleavage compared with those of TCM-199 medium
(15.5 vs. 8.6%). The differences between the two media were not significant (Table 13).

The percentage of fertilized ova developed to 8-cell stage in Brackett’s medium was
significantly (P<0.05) higher than those cultured m TCM-199 medium (8.6 vs. 1.7%). No
significant differences were observed between Brackett’s and TCM-199 media for embryos
developed to 16-cell stage (6.9 vs. 6.0%). TCM-199 medium enhanced 0.9% embryos to
develop to ~32-cell stage, however, Brackett’s medium failed to support embryos to reach
this stage (Table 13).

Effect of osmolarity:

Fertilized ova cultured in media of 305 mOsm/kg reached to 16-cell and ~32-cell
{morula) stages by 72 hrs post-insemination, however, media of 285 or 325 mOsm kg did
not enhance developmental capacity of in vitro fertilized oocytes. The differences among
the three levels of osmolarity were significant (P<0.05) for total cleavage percentage (Table
13). Media of 285 and 325 mOsm/kg, delayed the cleavage of fertilized oocytes, by 72 hrs
post-insemination the embryos reached 8-cell stage only. However. 8.8% of embryos were
in 8-cell stage in media of 305 mOsm/kg.

LD.1.3. Ninety six hours post-insemination:

The results in Table (14) show the developmental capacity of in vitro fertilized ova

cultured in different media of varied osmolarity for untreated does.
Effect of media:

After 96 hrs post-insemination, 9.5% embryos i Brackett’s medium cleaved. 4.3%
were in 16-cell stage, 4.3% in ~32-cell stage and 0.9% in early blastocyst, but in TCM-199
medium, the respective percentages were 5.2%. 0.0%, 3.4% and 1.7% (Table 14). The
differences between the two media for total cleavage percentage and at different stages of

development except at 16-cell stage were not significant.




Table 12, Development of in vitro fertilized ova after 48 hrs of insemination cultured
in different media and osmolarity for untreated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total

Items 00Cytes deg embryos® 4-cell 3-cell 16-cell cleavage
Media:'

Brackett’s 116 12 (10.3) 14(12.1 10 (8.6) 0(0.0) 24207y
TCM-199 116 10 (08.6) 4 (034" 8(6.9) 2(1.7) 14210
Osmolarity:

285 mOsm/kg 77 10(13.0) 7(09.1) 20026 00 9117
305 mOsmvkg 20 7 (08.8) 8(10.0) 16 (20.0)*  2(2.5) 26(32.5)
325 mOsm/kg 75 5(06.7) 3(04.0) 0(00.0)® 0(0.0) 3(04.0)

Table 13. Development of in vitro fertilized ova after 72 hrs of insemination cultured
in different media and osmolarity for untreated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total

Items oocytes deg embryos’ 8-cell 16-cell  ~32-cell cleavage
Media:’
Brackett’s 116 6(5.2) 10 (3.6)° 8(6.9)  0(0.0) 18(13.5)
TCM-199 116 4(3.4) 2(1.7° 7(6.0) 1(0.9) 10(08.6)
Osmolarity:
285 mOsm/kg, 77 5(6.5) 4(3.2)% 0000 0(0.0) 40520
305 mOsm/kg 80 3 (3.8) 7(88¢ 15(188 1(1.3) 23(2838)
325 mOsm/kg 75 2(2.7) 1(1.3)° 000" 0(0.0) 1(013)

' The oocytes cultured in both media were derived from 14 does.
? Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of the
present day).
} As a proportion of inseminated oocytes.
*»* Values within columns for individual treatment with different superscripts differ significantly
(P<0.05).




Effect of osmolarity:

Only embryos cultured m media of 305 mOsm/kg were continued development to
16-cell, ~32-cell (morula) and early blastocyst stages (6.3, 11.3, and 3.8%, respectively), as
shown in Table (14). All embryos cultured in media of 285 mOsm/kg were ruptured (may
be due to the relatively iower salt concentration), while all embryos cultured in media of 325
mOsm/kg were shrunk (may be due to the higher concentration of the salt in the media).

L.D.1.4. One hundred and twenty hours post-insemination:

The developmental stages of fertilized oocytes in vitro (collected from untreated
does, matured /n vitro, inseminated with capacitated sperm in vitro) cultured in different
media and varied osmolarity after 120 hrs of insemination are presented in Table (15).

Effect of media:

The differences between the two media for the total cleavage percentage and at
different stages of development were not significant, however. the percentage oftotal
cleavage was slightly higher in TCM-199 medium (2.6%) compared with (1.7%) for
Brackett’s medium. But the number and percentage of degenerated embryos were higher in
Brackett’s medium than TCM-199 medium (7.8 vs. 2.6%), as shown in Table (15). In
Brackett’s medium, only I embryo was developed to early blastocyst and another embryo
was developed to blastocyst stage. In TCM-199 medium, 2 embryos were developed to
early blastocyst and 1 embryo was developed to balstocyst stage.

Effect of osmolarity:

Only the media of 305 mOsm/kg were enhanced the embryos to develop to early
blastocyst and blastocyst stages (3.8 and 2.5%. respectively) and total cleavage percentage
was 6.3%. The degenerated embryos were increased to 15.0% after 120 hrs post-

insemination (Table 15).

1.D.1.5. One hundred and fourty four hours post-insemination:

After 144 hrs post-insemination, it was noticed that all fertilized oocytes cultured in
Brackett’S or TCM-199 media of 305 mOsnvkg failed to develop beyond early blastocyst
and blastocyst stages.
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Table 14, Development of in vitro fertilized ova after 96 hrs of insemination cultured
in different media and osmolarity for untreated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total
Items oocytes  degembryos’  16-cell ~32-cell EB’ cleavage
Media:'
Brackett’s 116 7 (6.0) 5(4.3) 5(4.3) 1(0.9) 11(9.5)
TCM-199 116 4(3.4) 0 (0.0)° 434 2017 6(5.2)
Osmolarity:
285 mOsm/kg 77 4(52)* 0(0.0)° 0(00.0)° 0(0.0) 0 (00.0)"
305 mOsm/kg 80 6 (1.5¢ 5(6.3) 9113  3(3.8° 17(21.3)
325 mOsm/kg 75 1(1.3)° 0(0.0) 0(00.0)° 0(0.0)° 0(000)

Table 15, Development of in vitro fertilized ova after 120 hrs of insemination cultured
in different media and osmolarity for untreated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total
ltems oocytes  deg embryos’ EB* Blastocyst cleavage
Media:'

Brackett’s 116 9(7.8) 1{0.9) 1 (0.9) 2(1.7)
TCM-199 116 326 2(1.7) 1 (0.9) 3(2.6)
Osmolarity:

285 mOsm/kg 77 0 (00.0y° 0 (0.0)° 0 (0.0) 0(0.0)
305 mOsm/kg 80 12 (15.0) 3{(3.8 2(2.5) 5(6.37
325 mOsm/kg 75 0(00.0)° 0(0.0)° 0(0.0) 0(0.0)

The oocytes cultured in both media were denved from 14 does.

Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of the
present day).

* As a proportion of inseminated oocytes.

* Early blastocyst.

** Values within columns for individual treatment with different superscripts differ significantly
(P<0.05).
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LD.1.6. Developmental Capacity of untreated does:

Results summarized in Table (16) reveal the effect of media on in vitro fertilization
rate and developmental stages (morula, early blastocyst and blastocyst) percentages during
different periods of incubation. All percentages were calculated as a proportion of fertilized
oocytes.

Effect of media:

Brackett’s medium had a significantly (P< 0.05) higher fertilization rate than that of
TCM-199 medium (31.0% vs. 20.7%). Afier 72-96 hrs of incubation. Brackett's and
TCM-199 media developed 13.9% and 20.8% of fertilized oocytes to reach morula stage,
respectively. After 96-120 hrs and at 120 hrs of incubation, the percentages of fertilized

‘oocytes cultured in Brackett’s medium and developed to earlv balstocyst and blastocyst

stages were 5.6% and 2.8%, respectively, compared with 16.7% and 4.2%, respectively, for
those cultured in TCM-199 medium. These differences between the two media were not
significant (Table 16 and Figure 9). TCM-199 medium was superior to Bracketi's medium
for developmental capacity.

Effect of osmolarity:

A number of 33 out of 80 inseminated cocytes (41.3%) were fertilized in the media
of 305 mOsm/kg, and the percentages developed to morula, early blastocyst and blastocyst
were 30.3%, 18.2% and 6.1%, respectively, (Table 16). The other two levels of osmolarity
(285 mOsm/kg and 325 mOsnvkg) failed to bring the fertilized oocytes to morula stage.

L.D.1.7. Pevelopmental periods for untreated does:

The results summarized in Table (17) and Figure (10) show the total cleavage of
fertilized oocytes (as a proportion of fertilized oocytes) from 48- 144 hrs post-insemination,
collected from untreated does. matured in vitro. insemiinated with capacitated sperm in vitro
and then cultured in different media (Brackett’s and TCM-199).

The total cleavage rate was decreased by increasing the time of incubation in
Brackett’s or TCM-199 medium. The total cleavage percentage decreased from 66.7%
after 48 hrs of insemination to 5.6% after 120 hrs of insemination in Brackett's medium ,
but these percentages were 58.3% and 12.5% at the same intervals in TCM-199 medium.
Between 72 and 96 hrs post-insemination, Brackett’s medium had higher degenerated
embryos percentage than TCM-199 medium (19.4% vs. 16.7%, respectively). Similarly,
between 96 and 120 hrs post-insemination, the degenerated embryos percentage reached
25.0% in Brackett’s medium. but only 12.5% in TCM+199 medium (Table 17).
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Table 16. Development of in vitro fertilized ova from morula to blastocyst stages
cultured in different media of 305 mQOsm/kg for untreated does.

No. of No. (%) No. (%)? of oocytes developed to:
oocytes oocytes Morula Early blastocyst ~ Blastocyst
Items inseminated fertilized 72-96 hrs 96-120 hrs 120 hrs
Media:’
Brackett’s 116 36310 5(13.9) 2(03.6) 1(2.8)
TCM-199 116 24 Q0.7 5(20.8) 4(16.7) 1(4.2)
Osmolarity:
305 mOsm/kg 80 33(41.3) 10 (30.3) 6(18.2) 2(6.1)

! The oocytes in both media were derived from 14 does.
% As a proportion of fertilized oocytes.
** Values with different superscript within row are significantly different (P< 0.05).

Table 17. Development of fertilized ova cultured in different media ,collected from
untreated does from 24-144 hrs after insemination as total cleavage,

Periods Brackett’s TCM-199
after insemination Total cleavage Total cleavage
(hrs) No. no. (%) No. no. (%)
24 116" 36 (31.0)"° 116° 24 (20.7)'°
48 36" 24 (66.7)° 24" 14  (58.3)
72 36 18 (50.0) 24 10 (41.7)
%6 | 36 11 (30.6) 24 06 (25.0)
120 36 02  (05.6) 24 | 03 (12.5)
144 36 00 (00.0) 24 00  (00.0)
l

* Number of inseminated oocytes (116 oocytes for each midium),

" Number of fertilized oocytes (36 oocytes in Brackett’s and 24 oocytes in TCM-199 media).
' As a proportion of inseminated oocytes.

? As a proportion of fertilized oocyvtes.

** value within row with different superscripts differ significantly (P< 0.05).
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LD.2. PMSG-treated does:
LD.2.1. Fourty eight hours post-insemination:

In vitro development to 4-cell, 8-cell. 16-cell stages and beyond for rabbit follicular
oocytes (PMSG-treated does) matured and fertilized in vitro after 48 hrs of insemination is
given in Table (18). All percentages were calculated as a proportion of inseminated oocytes.

Effect of media:

After 48 brs post-insemination (Table 18), Brackett’s medium enhanced the
fertilized oocytes to develop to different stages of development (4-cell, 8-cell and 16-cell),
at a higher percentage (9.6, 10.3 and 5.1%, respectively) compared with those of TCM-199
medium (2.5, 8.9 and 3.2% , respectively), however, the differences were not significant.
Total cleavage percentage was improved in Brackett’s medium than those in TCM-199
medium (25.0% vs. 14.6%), the difference between the two media was significant (P<0.05).
The percentages of degenerated embryos were 8.3% and 9.6% for Brackett’s and TCM-199
media, respectively, (Table 18).

Effect of osmolarity: ,

Media of 305 mOsmkg had the highest total cleavage percentage (37.0%) than
those of 285 mOsm/kg and 525 mOsnvkg (18.4% and 2.9%, respectively), the differences
between levels of osmolarity were significant (P<0.05) as shown in Table (18). In media of
285 mOsm/kg, of 19 (18.4%) cleaved ova, 10 (9.7%) were in 4-cell, 8 (7.8%) in 8-cell and
1 (1.0%) in 16-cell stages. In media of 305 mOsm/kg, of 40 (37.0%) cleaved ova, 6 (5.6%)
were in 4-cell, 22 (20.4%) im 8-cell and 12 (11.1%) in 16-cell stages. Media of 325
mOsn/kg decreased the total cleavage percentage, and failed to support the fertilized
oocytes to reach 8-cell stage. The percentage of degenerated embryos was nearly similar in
the media of 305 and 325 mOsm/kg (8.3% and 8.8%, respectively), but was high in the
media of 285 mOsm/kg (9.7%).

1.D.2.2. Seventy two hours post-insemination:

Results in Table (19) refer to the developmental stages for fertilized oocytes in vitro,
total cleavage and degenerated embryos percentages after 72 hrs of insemination, cultured
in two different media of varied osmolarity.

Effect of media:

Although, the degenerated embryos percentage was significantly (P< 0.05) higher in

Brackett’s medium than those in TCM-199 medium (10.9% vs. 3.8%), the total cleavage
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Tabie 18. Development of in vitro fertilized ova after 48 hrs of insemination cultured
in different media and osmolarity for PMSG-treated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total
Items oocytes  deg.embryos’ 4-cell 8-cell 16-cell cleavage
Media:*
Brackett’s 156 13 (8.3) 15(96) 16(10.3)  8(5.1)  39(25.0)
TCM-199 157 15 (9.6) 4(25) 14(089)  5(3.2)  23(146)
Osmolarity:
285 mOsm/kg 103 10(9.7) 10(09.7)  8(07.8° 1(01.0)® 19(184)
305 mOsm/kg 108 9(8.3) 6(056)° 22(204y 12(11.1}  40(370y
325 mOsm/kg 102 9(8.8) 3(029)°  0(000 0(00.0)°  3(02.9)

Table 19. Development of in vitro fertilized ova after 72 hrs of insemination cultured
in different media and osmolarity for PMSG-treated does.

No. of No. (%) No. (%)’ of oocytes developed to: Total

Items oocytes  deg embryos’ 8-cell 16-cell ~32-cell cleavage
Media:'

Brackett’s 156 17 (10.9) 6(3.8) 11(7.1) 5(3.2) 220141
TCM-199 157 6(03.8)b 2(1.3) 10 (6.4 3(3.2) 17(10.8)
Osmolarity:

285 mOsm/kg 103 13 (12.6)’ 4 (3.9y 2(019° 0(0.0°  6(058)
305 mOsm/kg 108 7 (06.5)" 4(3.7% 19176y 10(9.3)  33(306)
325 mOsm/kg 102 3 (02.9)° 0(0.0)° 0000y  0(0.0)  0(00.0)

! The oocytes cultured in both media were derived from 12 does.

? Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of the

present day).

* As a proportion of inseminated oocytes.
**¢ Yalues within columns for individual treatment with different superscripts differ significantly

(P< 0.05).




and developmental stages (8-cell and 16-cell) percentages of fertilized oocytes cultured
in Brackett’s medium was not significantly higher than those in TCM-199 medium,
however, embryos developed to ~32-cell stage were similar for both media (3.2%) as
presented in Table (19).

Effect of osmolarity:

After 72 hrs post-insemination, of 33 (30.6%}) ova that were cleaved in media of 305
mOsm/kg; but in media of 285 mOsm/kg, the number and percentage were 6 (5.8%), as
shown in Table (19). The differences between media of 285 mOsmvkg and 305 mOsm/kg
were significant (P<0.05) at 16-cell, ~32-cell stages and total cleavage percentage. The
embryos cultured in media of 285 mOsnvkg failed to reach ~32-cell stage. The percentage
of degenerated embryos was highest in media of 285 mOsm /kg (12.6%) than those of 305
mOsm/kg (6.5%) and of 325 mOsm/kg (2.9%). After 72 hrs post-insemination, all embryos
in media of 325 mOsm/kg were shrunk and degenerated (Table 19).

I.D.2.3. Ninety six hours post-insemination:

Results in Table (20) show the developmental stages of fertilized oocytes in vitro,
total cleavage and degenerated embryos after 96 hrs post-insemination, cultured in two
different media of varied osmolarity.

Effect of media:

Results summarized in Table (20) show that. no significant differences were
observed between Brackett’s and TCM-199 media after 96 hrs post-insemination for total
cleavage percentage, developmental stages (16-cell, ~32-cell and early blastocyst) and the
degenerated embryos percentage. In Brackett’s medium, of 13 (8.3%) cleaved ova, 3
(1.9%) were in 16-celi, 7 (4.5%) in ~32-cell and 3 (1.9%) in early blastocyst stages, but
these values in TCM-199 medium were Il (7.0%), 1 (0.6%). 6 (3.8%) and 4 (2.5%),
respectively.

Effect of osmolarity:

Only media of 305 mOsm/kg enhanced embryos to develop to 16-cell, ~32-cell and
early blastocyst (3.7%, 12.0% and 6.5%, respectively). After 96 hrs post-insemination, all
embryos cultured in media of 285 mOsm/kg were ruptured and failed to contmue
development (Table 20).
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LD.2.4. One hundred and twenty hours post-insemination:

Results in Table (21) reveal the developmental stages of fertilized oocytes in vitro
(early blastocyst and blastocyst), total cleavage and degenerated embryos, cultured in two
different media and varied osmolarity after 120 hrs post-insemination.

Effect of media:

The numbers and percentages of total cleavage were similar 6 (3.8%) for fertilized
oocytes cultured in Brackett’s or TCM-199 medium. Also, no significant differences were
observed between media for the percentage of degenerated embryvos (4.5% for Brackett’s
and 3.2% for TCM-199 media), as shown in Table (21). In Brackett’s medium, of 6 (3.83%)
total cleavage, 4 (2.6%) were in early blastocyst and 2 (1.3%) in blastocyst stages.
Similarly, m TCM-199 medium of 6 (3.8%) total cleavage, 3 (1.9%) were in early
blastocyst and 3 (1.9%) in blastocyst stages.

Effect of osmolarity:

Total cleavage percentage was decreased to 11.1% after 120 hrs post-insemination
in the media of 305 mOsm/kg. While, the degenerated embryos percentage was increased to
11.1% (Table 21). The number and percentage of embryos developed to early blastocyst
and blastocyst stages were 7 (6.5%) and 5 (4.6%). respectively.

L.D.2.5. One hundred and fourty four hours post-insemination:

In vitro development to blastocyst stage for rabbit follicular oocytes matured and

fertilized in vitro after 144 hrs post-insemination are presented n Table (22).
Effect of media:

Ounly 0.6% of fertilized oocytes cultured up to 6 days in Brackett’s medium were
developed to blastocyst stage compared with 1.3% for TCM- 199 medium, the differences
were mnot significant.  The degenerated embrvos percentages were 3.2 and 2.5% in
Brackett’s and TCM-199 media, respectively, (Table 22).

Effect of osmolarity:

Irrespect to the media, fertilized oocyies continued the development to blastocyst

stage (2.8%) in 305 mOsm/kg level as showq in Table (22).

LD.2.6. Developmental capacity for PMSG-treated does:
Results summarized in Table (23) and Figure (11) reveal the effect of media on in
vitro fertilization rate and developmental stages {morula, early blastocyst and blastocyst)

percentages. All the percentages were calculated as a proportion of fertilized oocytes.




Table 21. Development of in vitro fertilized ova after 120 hrs of insemination cultured
in different media and osmolarity for PMSG-treated does.

No. of No. (%) No. (%)’ of oocytes developed to : Total

Ttems oocytes  deg embryos’ EB* Blastocyst cleavage
Media:'

Brackett's 156 7(4.5) 4(2.6) 2(1.3) 6(3.8)
TCM-199 157 5(3.2) 3(1.9) 3(1.9) 6 (3.8)
Osmolarity:

285 mOsm/kg 103 0 (00.0) 0(0.0Y 0(0.0)° 0 (00.0)"
305 mOsm/kg 108 12 (11.1) 7(6.5) 5(4.6) 12 (1117
325 mOsm/kg 102 0(00.0)° 0(0.0)° 0(0.0)° 0 (00.0)°

Table 22. Development of in vitro fertilized ova after 144 hrs of insemination cultured

in different media and osmolarity for PMSG-treated does.

No. of No. (%) No. (%) of oocytes developed to : Total

Items oocytes  deg embryos’ Blastocyst cleavage
Media:'

Brackett's 156 5(3.2) 1 (0.6) 1 (0.6)
TCM-199 157 4(2.5) 2(1.3) 2(1.3)
Osmolarity:

285 mOsmvkg 103 0 (0.0)° 0(0.0)° 0(00)°
305 mOsmvkg, 108 9(8.3) 3(2.8) 328
325 mOsnvkg 102 0 (0.0) 0(0.0)° 0(0.0r

The oocytes cultured in both media were derived from 12 does.

? Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of
present day).

' As a proportion to inseminated cocytes.

* Early blastocyst.

** Values within columns for individual treatment with different superscripts differ significantly

(P<0.05).




Effect of media:

Brackett’s medium had a significantly (P<0.05) higher fertilization percentage than
that of TCM-199 medium (33.3% vs. 24.2%). After 72-96 hrs of in vitro insemination,
Brackett’s medium developed 23.1% of fertilized oocytes to reach morula stage, but TCM-
199 medium enhanced higher percentage (28.9%), this difference was not significant. Also,
after 96-120 and 120-144 hrs of in vitro msemination, TCM-199 medium enhanced
fertilized oocytes to develop to early blastocyst and blastocyst stages higher than Brackett’s
medium (18.4 and 13.2% vs. 13.5 and 5.8%), these differences between the two media were
not significant (Table 23).

Effect of osmolarity:

Irrespect to the type of media, a number of 49 out of 108 inseminated oocytes
(45.4%) were fertilized in the media of 305 mOsm/kg, and the percentage of fertilized
oocytes that developed to morula, early blastocyst and blastocyst were 46.9%, 28.6% and
16.3%, respectively, (Table 23). However, the other two levels of osmolarity (285
mOsm/kg and 325 mOsnv/kg) failed to bring the fertilized oocytes to morula stage.

1.D.2.7. Developmental periods for PMSG-treated does:

The results summarized in Table {24) and Figure (12) show the total cleavage of
fertilized oocytes, between 48-144 hrs post-insemination, collected from PMSG-treated
does, matured in vitro, inseminated with capacitated sperm in vitro and then cultured in
different media (Brackett’s and TCM-199) of different levels of osmolarity.

The total cleavage percentages (as a proportion of fertilized oocytes) were
decreased by increasing the time of mcubation in Brackett’s or TCM-199 medium. The
percentage of total cleavage decreased from 75.0% after 48 hrs to 1.9% after 144 hrs post-
insemination in Brackett’s medium, but these percentages were 60.5% and 5.3%,
respectively, i TCM-199 medium. Generally, after 48 hrs post-insemination, Brackett’s
medium had significantly higher total cleavage percentage than TCM-199 medium (75.0%
vs. 60.5%).

In Brackett’s medium. the total cleavage decreased rapidly by 32.7% between 48
and 72 hrs post-insemination. but this percentage was 15.8% in TCM-199 medium. After
72 hrs post-insemination, total cleavage percentage in TCM- 199 medium was slightly higher
than those of Brackett’s medium (44.7 vs. 42.3%). The same trend of superiority of TCM-

199 to Brackett’s medium was continued up to 6 days post-insemination (Table 24).




Table 23. Development of in vitro fertilized ova from morula to blastocyst stages
cultured in different media of 305 mQOsm/kg for PMSG-treated does.

No. of No. (%) No. (%)’ of oocytes developed to:
Items oocytes oocytes Morula Early blastocyst Blastocyst
inseminated fertilized 72-96 hrs 96-120 hrs 120-144 hrs

Media: |

Brackett’s 156 52 (33.3) 12(23.1) 7(13.5) 3(03.8)

TCM-199 157 38 (24.2)b 11(28.9) 7(18.4) 5(132)
Osmolarity:

305 mOsm/kg 108 49 {45.4) 23(46.9) 14 (28.6) 8(163)

' The oocytes cultured in both media were derived from 12 does.
? As a proportion of fertilized oocytes.

** Values within columns for individual treatment with different superscripts differ significantly
(P< 0.05).

e

Table 24.
cleavage for PMSG-treated does.

Development of fertilized ova from 24-144 hrs after insemination as total

Periods Brackett's medium TCM-199 medium
after insemination Total cleavage Total cleavage
(hrs) No. no. (%) No. ! no. (%)
24 156 52 (33.3)"° 157" 38 (24.)"
48 52" 39 (75.00F 38™ 23 (60.5)"
72 52 22 (42.3) 38 17 (44.7)
96 52 13 (25.0) 38 11 (28.9)
120 52 06 (11.5) 38 06  (15.8)
144 52 01 (01.9) 38 02  (05.3)

" Number of inseminated oocyte (156 in Brackett’s and 157 in TCM-199 media).

" Number of fertilized oocyte (52 in Brackett’s and 38 in TCM-199 media) .
' As a proportion of inseminated oocytes.

? As a proportion of fertilized oocytes.
** Values with different superscript within row are significantly different (P< 0.05).
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Figure11.Effect of type of media on developmental capacity of in vitro matured and
fertilized oocytes from 72-144 hrs post-insemination of PMSG-treated does.

E.B. = Early blastocyst.
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Figure 12. Effect of type of media on in vitro development of in vitro matured and
fertilized rabbit oocytes from 48-144 postinsemination of PMSG-treaied does.
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D.3. Untreated and PMSG-treated groups:
LD.3.1. Fourty eight hours post-insemination:

Results presented in Table (25) show the developmental stages of in vitro fertilized
oocytes after 48 hrs post-insemination for untreated and PMSG-treated groups.

After 48 hrs of nsemmation and incubation, 38 (16.4%) fertilized oocytes out of
232 inseminated oocytes of untreated group and 62 (19.8%) out of 313 inseminated oocytes
of PMSG-treated group were cleaved to 4-cell, 8-cell and 16-cell stages. In untreated
group, of 38 (16.4%) cleaved ova, 18 (7.8%) were in 4-cell. 18 (7.8%) in 8-cell and 2
(0.9%) i 16-cell stages. These values were 62 (19.8%), 19(6.1%), 30 (9.6%) and 13
(4.2%), respectively, for the PMSG-treated group (Table 25). Fertilized oocytes of PMSG-
treated group maintained significantly (P<0.05) higher 16-cell stage percentage (4.2%) than
those of untreated group (0.9%).

1.D.3.2. Seventy two hours post-insemination:

After 72 hrs of insemination and incubation, 28 (12.1%) fertilized oocytes out of
232 inseminated oocytes of untreated group and 39 (12.5%) out of 313 inseminated oocytes
of PMSG-treated group were cleaved to 8-cell. 16-cell and ~32-cell stages. The
percentage of fertilized oocytes of PMSG-treated group that developed to ~32-cell stage
were significantly higher (P< 0.05) than those of untreated group (3.2% vs. 0.4%). Also
PMSG-treated group had a significantly (P<0.03) higher percentage of degenerated
embryos than untreated group {7.3% vs. 4.3%) as presented in Table {26).

I.D.3.3. Ninety six hours post-insemination:
After 96 hrs of insemination and incubation, the percentage of degenerated embryos
(4.7 and 4.8%) and total cleavage percentage (7.3 and 7.7%) were nearly similar for
fertilized oocytes in untreated and PMSG-treated groups (Table 27). In untreated group, of
17 (7.3%) total cleavage, 5 (2.2) reached 16-cell. 9 (3.9%) in ~32-cell and 3 (1.3%) in the
early blastocyst stages, while these values were 24 (7.7%). 4(1.3%). 13 (4.2%) and 7
(2.2%), respectively, in PMSG-treated group.

1.D.3.4. One hundred and twenty hours post-insemination:
Results in Tabie (28) show the non significant differences between untreated and
PMSG-treated groups for degenerated embrvos. developmental stages (early balstocyst
and blastocyst) and total cleavage percentages after 120 hrs of insemination and incubation.
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Table 25. Development of in vitro fertilized ova after 48 hrs of insemination for
untreated and PMSG-treated groups.

No. of No. (%) No. (%)’ of oocytes developed to: Total
Group oocytes  deg.embryos’' 4-cell 8-cell 16-cell  cleavage

Untreated 232 22(9.5) 18(78) 18(7.8) 2(0.9° 38(164)

Treated ™ 313 28 (8.9) 19(6.1) 30 (9.6) 13(4.2 62(19.8)

Table 26. Development of in vitre fertilized ova after 72 hrs of insemination for
untreated and PMSG-treated groups.

No. of No. (%) No. (%)’of oocytes developed to: Total
Group oocytes deg embryos’ S-cell 16-cell ~32-cell  cleavage
Untreated” 232 10 (4.3) 12(52)  15(65)  1(04)" 28(12.1)
Treated ™" 313 23 (7.3) 3(2.6) 21(6.7) 10(3.2 39(125)

Table 27. Development of in vitro fertilized ova after 96 hrs of insemination for
untreated and PMSG-treated groups.

No. of No. (%) No. (%) of oocytes developed to: Total
Group oocytes  degembryos'  16-cell 32-cell EB’ cleavage
Untreated” 232 11 (4.7) 5(2.2) 9(3.9) 3(1.3) 17(7.3)
Treated 313 15 (4.8) 1(1.3) 13(42) 7(22) 24007

Table 28. Development of in vitro fertilized ova after 120 hrs of insemination for
untreated and PMSG-treated groups.

No. of No. (%) No. (%) of oocytes developed to: Total
Group oocytes deg embryos’ EB’ Blastocyst cleavage
Untreated” 232 12(5.2) 3(1.3) 2(0.9) 5(22)
Treated” 313 12(3.8) 7(2.2) 5(1.6) 12 (3.8)

" The oocytes in this group were derived from 14 does.
“ The oocytes in this group were derived from 12 does.

' Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of
present day).

2 As a proportion of inseminated oocvtes.
? Early blastocyst.

** Values with different superscripts within a column are significantly different (P< 0.05).
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However, PMSG-treated group possessed higher cleavage percentage (3.8%) and lower
degenerated embryos percentage (3.8%) than those of untreated group (2.2 and 5.2%,
respectively).

LD.3.5. One hundred and fourty four hrs post-insemination:
After 144 hrs post-imsemination, it was noticed that all fertilized oocytes of
untreated group failed to develop after 120 hrs post-insemination (degenerated embryos).

However, 3 embryos were developed to blastocyst stage in PMSG-treated group after 144

hrs of insemination (See Table 22).

L.D.3.6. Developmental capacity:

Results summarized in Table (29) and Figure (13) show the comparison between
untreated and PMSG-treated groups for fertilized oocytes developed to morula, early
blastocyst and blastocyst stages from 72 to 144 hrs post-insemination. The results indicated
that different developmental stages were higher in PMSG-treated group compared with
untreated group. In untreated group, of 60 (25.9%) fertilized oocytes of 232 inseminated
oocytes, 10 (16.7%) were in morula, 6 (10%) in early blastocyst and 2 (3.3%) in blastocyst
stages. In PMSG-treated group, of 90 (28.8%) fertilized oocvies of 313 inseminated
oocytes, 23 (25.6%) were m morula, 14 (15.6%) in early blastocyst and 8 (8.9%)in
blastocyst stages (Table 29 and Figure 13).

1.D.3.7. Developmental periods:
The results in Table (30) and Figure (14) show the total cleavage of fertilized ova
between 48-144 hrs post-insemination, collected from untreated and PMSG-treated groups.
The total cleavage percentages were decreased by increasing the time of incubation
for untreated and PMSG-treated groups. The total cleavage percentage decreased from
63.3% after 48 hrs to 8.3% after 120 hrs post-insemination for untreated group . but these
percentages were 68.9% and 13.3%, respectively, for PMSG-treated group. Also, the
percentages were decreased by 16.7% and 25.6% between 48 and 72 hrs post-insemination
for untreated and PMSG-treated groups, respectively. After 96 hrs post-insemination, the
fertiized oocytes from PMSG-treated group were continued development to advanced
stages at a higher percentages than those of untreated group. The total cleavage for
untreated group after 120 hrs post-insemination was 8.3% and failed to develop . but this
percentage was 13.3% for PMSG-treated group and 3.3% continued development till 144

hrs post-insemination.
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Table 29. Development of in vitro fertilized ova from morula to blastocyst stages after
144 hrs of insemination for untreated and PMSG-treated groups.

No. of No. (%)' No. (%)’ of oocytes developed to:
oocytes oocytes Morula Early blastocyst Blastocyst
Groups inseminated fertilized 72-96 hrs 96-120 hrs 120-144 hrs
Untreated” 232 60 (25.9) 10 (16.7) 6 (10.0) 2(3.3)
Treated™ 313 90 (28.8) 23 (25.6) 14 (15.6) S (8.9

" The oocytes in this group were derived from 14 does.
" The oocytes in this group were derived from 12 does.
' As a proportion of inseminated oocytes.

* As a proportion of fertilized cocytes.

Table 30. Development of fertilized ova from 24-144 hrs after insemination as total
cleavage cultured in different media for untreated and PMSG-treated groups.

Periods Untreated group PMSG-treated group
after insemnation Total cleavage Total cleavage j
(hrs) No. No. (%) No. No. (%) 1
24 232" 60 (259) 313" 90  (288)
48 60" 38 (63.3) 90" 62 (689)
72 60 28  (46.7) 90 30 (43.3)
96 60 17 (28.3) 90 24 (267
120 60 5  (08.3) 90 12 (13.3)
144 60 0 (00.0) 90 3 (03.37

" Number of inseminated oocytes (232 for untreated group and 313 for PNISG-treated groups).
" Number of fertilized oocytes (60 for untreated group and 90 for PMSG-treated groups).

' As a proportion to inseminated oocytes. '

? As a proportion to fertilized oocytes.

"* Values with different superscript within row are significantly different (P< 0.05).
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Figure 13. Comparison between untreated and PMSG-treared groups for
developmental capacity of in vifro matured and fertilized oocytes 72-144
post-insemination.
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Figure 14. Comparison between untreated and PMSG-treated groups for  in vitro
development of in vifro matured and fertilized rabbit oocytes from 48-144 hrs
post-insemination.
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Experiment II:
II-A, Ovarian measurements of superovulated does:

ILA.1. Superovulated does slaughtered after 10 hrs of HCG injection:

Overall mean and least square meanstS.E. for season effect on ovarian
measurements of superovulated does treated with PMSG and HCG | slaughtered after 10
hrs of HCG mjection are shown in Table (31).

The overall meantS.E. for the left and right ovaries weights were 0.640+0.05 and
0.65910.05 gm, respectively. During winter season, left and right ovaries weights were non-
significantly higher (0.745+0.07 and 0.76310.07 gm, respectively) than those of spring
season (0.535+0.06 and 0.555+0.06 gm) as presented in {Table 31). |

The overall meantS.E. for the number of corpora lutea on left and right ovaries
were 2.110.5 and 2.920.6 CL, respectively. During winter season, the number of CL
presented on left and right ovaries were 2.510.7 and 3.540.9, respectively, compared with
1.740.6 and 2.320.8 CL during spring on the respective ovaries. The differences among
seasons were not significant (Table 31).

The overall meantS.E. for the number of follicles presented on the left and right
ovaries and total number of follicles on both ovaries were 20.140.8. 22.340.7 and 42.3=1.4
follicles. respectively. During winter season. these values were 22.5+1.2. 23.5+1.0 and
46.012.1 follicles, respectively, decreased to 17.7+1.0, 21.0£0.9 and 38.7+1.7 follicles
during spring season, respectively. The differences among seasons for the number of
follicles on the left ovary were significant (P<0.05), but the differences were not significant
for the number of follicles on the right ovary and the total number of follicles presented on
both ovaries (Table 31).

The overall meantSE. for the total number of oocytes obtained from the follicles
presented on the two ovaries were 39.8%1.6. Generally, winter season had non-
significantly higher number of oocytes obtained (44.012.4 oocytes), than those of spring
season (35.712.0 oocytes) as presented in Table (31).

The recovery rate of the oocytes was 93.8% (195 oocytes/208 follicles) and the
cultured ova percentage was 91.3% (178 oocytes cultured/195 oocytes obtained from
follicles).
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TLA.2. Superovulated does slaughtered after 12 hrs of IHCG injection:

The overall means and least square means*S.E. for season effect on ovarian
measurements of superovulated does treated with PMSG and HCG. slaughtered after 12 hrs
of HCG injection are shown in Table (32).

The overall meantS E. for the left and right ovaries weights were 0.575+0.02 and
0.58540.02 gm, respectively. The highest weights of left and right ovaries were obtained
during winter season followed by those of spring season and the lowest weights were
recorded during summer season. The differences among seasons were significant (P< 0.00 1)
as shown in Table (32).

The overall meantS E. number of corpora lutea on left and right ovaries were
4.810.4 and 5.710.6 CL, respectively. During winter season, these values were 5.5+0.8 and
6.0x1.3 CL, respectively, compared with 5.00.6 and 5.5+0.9 CL during spring, 4.010.6
and 5.540.9 CL during summer on the left and right ovaries. The differences among seasons
were not significant (Table 32).

The overall mean*S.E. number of follicles presented on the left and right ovaries
and total number of follicles on both ovaries were 14.840.5. 15.740.9 and 30.4+]2
follicles, respectively, as shown in Table (32). During winter season, these values were
17.5+1.0, 18.0+1.8 and 35.5+2.6 follicles, respectively. decreased to 14.040.7, 15.0+1.3
and 29.0%1.8 follicles during spring, and decreased to 12.8+0.7. 14.0+1.5 and 26.8+1.8
follicles, respectively, during summer season. The differences among seasons for the
number of follicles on the left ovary were significant (P<0.05), but were not significant for
the number of follicles on the right ovary and total follicles on the both ovaries (Table 32).

The overall meantS.E. number of oocytes obtained from ovaries {ovarian oocyvies)
and oviducts (oviductal ova) were 26.8340.7 and 10.0+0.9 oocytes, respectively. Generally,
winter season had the highest number of ovarian oocytes and oviductal ova obtained
followed by those of spring season, then those of summer season. The differences among
seasons were not significant for ovarian oocytes and oviductal ova obtained (Table 32).

The recovery rate of ovarian oocytes was 87.8% (258 oocytes/294 follicles) and for
oviductal ova was 96.1% (99 ova/103 CL). The percentage of ovarian oocytes cultured for
in vitro fertilization was 89.1% (230 oocytes cultured/258 oocytes obtamed) and for

oviductal ova cultured was 100.0% (99 ova cultured/99 ova obtained).
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II-B. Oocvtes Fertilization In vitro:
ILB.1. Superovulated does (slaughtered after 10 hrs of 11CG injection):

Five superovulated does were slaughtered after 10 hrs of HCG injection to study the

effect of season and media on in vitro fertilization of rabbit oocytes (Table 33).
Effect of season:

Results summarized in Table (33) reveal the effect of season on in vitro fertilization
rate, developmental stages (I-cell, 2-cell, 4-cell and 8-cell) on the next day (after 24 hrs) of
in vitro nsemination by capacitated sperm in vitro.

The total fertilization rate during spring season was non-significantly higher {47.4%)
than those of winter season (44.4%). However, fertilized oocytes resumed 1-cell stage
were non-significantly higher during winter season (4.9%) than spring season (3.1%).
Fertilized oocytes cleaved to 2-cell, 4-cell and 8-cell stages were non-significantly higher
during spring season (19.6, 17.5 and 7.2%, respectively) than winter season (17.3, 17.3 and
4.9%, respectively) as presented in (Table 33).

Effect of media:

Brackett’s medium did not significantly improved fertilization rate (49.4%) than
TCM-199 medium (42.7%). In Brackett's medium, of 44 (49.4%) fertilized oocytes, 3
(3.4%) were resumed 1-cell. 16 (18.0%) in 2-cell. 18 (20.2%) in 4-cell and 7 (7.9%) in 8-
cell stages. [n TCM-199 medium these values were 38 (42.7%), 4 (4.5%), 17 (19.1%). 13
(14.6%) and 4 (4.5%), respectively. However, the differences between the two media were
not significant (Table 33) and (Figure 15).

IL.B.2. Superovulated does (slaughtered after 12 hrs of HCG injection):

Ten superovulated does were slaughtered after 12 hrs of HCG injection to study the
effect of season, source of oocytes (oviduct and ovary) and media (Brackett’s and TCM-
199) on in vitro rabbit ococytes fertilization.

Effect of season:

24 hrs later from the beginning of incubation, sperm-oocyte complex in Brackett's
or TCM-199 media, all oocytes were examined for evidence of normal fertilization. The
results summarized in Table (34) show that season had no significant effect on in virro
fertilization rate and developmental stages (1-cell, 2-cell, 4-cell and 8-cell percentages).
However, the fertilization rate was highest during winter season {53.3%), than those of
spring and summer seasons (51.8% and 49.6%. respectively). One-cell and 4-cell stage

percentages were highest in winter than those of spring and summer seasons.
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Figure 15. Effect of type of media on in vitro cleavage after 24 hrs
post-insemination of superovulated does slaughtered after 10 hrs of
HCG injection.
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Table 34. Effects of season, source of oocytes and media after 24 hrs of insemination

on in vitro fertilization rate of rabbit oocytes collected from superovulated docs
slaughtered after 12 hrs of HCG injection.

No. of No. (%)* development stages __ Total
Ttemns oocytes 1-cell® 2-cell 4-cell 8-cell fertilization
Season: |
Winter 75 4(5.3) 14 (18.7) 16 (21.3) 6 (08.0) 40 (53.3)
Spring 137 4(2.9) 28(20.4) 24 (17.5) 15(10.9) 71(51.8)
Summer 117 3(26) - 27(23.1) 19 (16.2) 9(07.7) 38 (49.6)
Oocytes from:
Owiduct 99 0(0.0)0 21(21.2) 27(27.3Y 13(13.1y  61(616)
Ovary 230 11 (4.8 48 (20.9) 32(13.9) 17 (07.4)" 108 (47.0)
Source &Media
Oviduct
Brackett’s 50 0(0.0) 10(20.0) 14 (28.0) 8(16.0) 32(640)
TCM-199 49 0¢0.0) 11(22.4) 13 (26.5) 5(10.2) 20(39.2)
Ovary
Brackett’s 16 5(4.3) 26(22.4) 18 (15.5) 12(10.3) 61 (32.6)
TCM-199 114 6(5.3) 22(19.3) 14 (12.3) 5(04.4) 47412
Media:'
Brackett’s 166 5(3.0) 36(21.7) 32(19.3) 20(12.0  93(36.0)
TCM-199 163 6(3.7) 33(20.2) 27 (16.6) 10 (06.1)" 76 (46.6)°

' The oocytes cultured in both media were derived from 10 does.

% As a proportion of inseminated oocytes.

* One-cell stage means zygte or pronuclie formation.

*® Values within columns for individual treatment with different superscripts differ significantly

(P< 0.05).
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Figure 16. Effect of source of oocytes on  in vitro cleavage after 24 hrs
post-insemination of superovulated does slaughtered after 12 hrs of
HCG injection.
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Figure 17. Effect of type of media on in vitro cleavage after 24 hrs
post-insemination of superovulated does slaughtered after 12 hrs
of HCG injection,
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Figure 18. Effect of slaughter time (10 or 12 hrs)
in vitro cleavage after 24 hrs post-insemination.

8-cell

after HCG injection on

102




LI-C. In vitro Development of Fertilized Qocvtes:
ILC.1. Oocytes collected after 10 hrs of HCG inject
ILC.1.1. Fourty eight hours post-insemination:
Results present in Table (36) refer to the de

[fon:

enerated embryos, developmental

stages (4-cell, 8-cell and 16-cell) and total cleavage | percentages of fertilized oocytes in

vitro after 48 hrs of insemination and incubation as affected by media (Brackett’s and TCM-

199). All percentages were calculated as a proportion of inseminated oocytes.

Brackett’s medium enhanced 38.2% of inse
with 34.8% in TCM-199 medium. Fertilized oocytes dé
were non-significantly higher (16.9 and 7.9%) in Brack
TCM-199 medium. However, 15.7% of fertilized oocy
cell stage after 48 hrs post-insemination in TCM-199
higher than 13.5% in Brackett’s medium. The degenerat
post-insemination was non-significantly higher in Bra

199 medium (11.2 vs. 7.9%, respectively) as presented in

ILC.1.2. Seventy two hours post-insemination:
Results summarized in Table (37) indicat that to
(28.1%) in both Brackett’s and TCM-199 media aftc

ir 72 hrs post-insemination.

ated oocytes to cleave compared

veloped to 8-cell and 16-cell stages
ett’s medium than 13.5 and 5.6% in

tes delayed development beyond 4-

medium and were non-significantly

ed embryos percentage after 48 hrs

ckett’s medium than those in TCM-
| Table (36).

tal cleavage percentage was similar
The

degenerated embryos percentage in Brackett’s medium was higher by 3.4% than those

degenerated in TCM-199 medium. However, TC
significantly higher 8-cell stage percentage (13.5%) t
On the contrary, the fertilized oocytes cultured in Bracke
cell and ~32-cell stages at a non-significantly higher pej
and 4.5% in TCM-199 medium (Table 37).

I1.C.1.3. Ninety six hours post-insemination:
Results presented in Table (38) show that the

M-199 medium developed non-

han in Brackett’s medium ( 10.1%).

tt’s medium were developed to 16-
rcentage (12.4 and 5.6%) than 10.1

total cleavage percentage was non-

significantly higher (22.5%) in TCM-199 medium than those cleaved (16.9%) in Brackett’s

medium. CM-199 medium had less degenerated embrys
medium. TCM-199 medium supported the fertilized ¢
early blastocyst at a non-significantly higher percenta;
Brackett’s medium (4.5 and 1.1%). However. the per
develop beyond 16-cell stage was similar (11.2%) in Brac
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ps (5.6%) than 11.2% in Brackett’s
yocytes to develop to ~32-cell and
pe (7.9 and 3.4%) than those in
centage of embryos that delayed to
tkett’s and TCM-199 media.




Table 36. Development of in vitro fertilized ova after 48 hrs of insemination for
superovulated does slaughtered after 10 hrs of HCG injection.

No. of No. (%) No. (%)’ of oocytes developed to: Total
Media' oocytes deg embryos’ 4-cell 8-cell 16-cell cleavage
Brackett’s 89 10(11.2) 12(13.5) | 15(169) 7(7.9) 34(382)
TCM-199 89 7(07.9) 14(157) | 12(13.5) 5(56) 31(348)

Table 37. Development of in vitro fertilized ova al|fter 72 hrs of insemination for

superovulated does slaughtered after 10 hrs of HCG injection.
No. of No. (%) No. (%)’ of|cocytes developed to: Total
Media' oocytes deg.embryos’ 8-cell 16-cell  ~32-cell  cleavage
Brackett’s 89 9(10.1) 9{10.1) |11(12.4) 5(5.6) 25(28. )
TCM-199 89 6 (06.7) 12(13.5) 9(10.1) 4 (4.5) 25(28.1)

Table 38. Development of in vitro fertilized ova after 96 hrs of insemination for
superovulated does slaughtered after 10 hrs of HCG injection.

No. of No. (%) No. (%)’ of docytes developed to: Total
Media' oocytes  deg.embryos’ 16-cell ~32-cell EB’ cleavage
Brackett's 89 10(11.2) 10{11.2) 4 (4.5) 1{1.1) 15(i16.9)
TCM-199 89 5(05.6) 10(11.2) 7(7.9) 3(34) 20(22.35)

! The oocytes cultured in both media were derived from five dpes.

? Degenerated embryos {calculated as: total cleavage of previous day minus total cleavage of
present day).

* As a proportion of inseminated oocytes.
* Early blastocyst.
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IL.C.1.4. One hundred and twenty hours post-insemination:

Results presented in Table (39) show the effect g

and total cleavage percentages after 120 hrs post-ing

calculated as a proportion of inseminated oocytes.

No significant differences were determined betwe

for degenerated embryos, developmental stages and to

emination.

f media (Brackett’s and TCM-199)
on degenerated embryos, developmental stages (~32-¢

ell, early blastocyst and blastocyst)

All percentages were

en Brackett’s and TCM- 199 media

tal cleavage percentages. However,

TCM-199 medium supported more fertilized oocytes to develop to ~32-cell. early

blastocyst and blastocyst stages (6.7, 6.7 and 2.2%, re
(5.6, 2.2 and 1.1%, respectively). Also, total cleavd
insemination was higher (15.7%) i TCM-199 medium
The degenerated embryos percentage was less (6.7%)
Brackett’s medium (Table 39).

IL.C.1.5. One hundred and fourty four hours post
Results in Table (40) show the effect of medis
degenerated embryos, developmental stages (early bla
blastocyst) and total cleavage percentages after 144 hrs

were calculated as a proportion of inseminated oocytes.

spectively) than Brackett’s medium

ge percentage after 120 hrs post-

than (9.0%) in Brackett’s medium.
in TCM-199 medium than 7.9% in

insemination:

(Brackett's and TCM-199) on the

stocyst, blastocyst and expanding

post-insemination. All percentages

TCM-199 medium promoted 5.6% of the inseminated oocytes to continue cleavage

and development after 144 hrs post-insemination than 2.2
199 medium 1.1% of inseminated oocytes were devel
blastocyst and 1.1% to expanding blastocyst stages ¢
Brackett’s medium, respectively. However, in TCM-

% in Brackett’s medium. In TCM-

loped to early blastocyst. 3.4% to

ompared with 0.0, 1.1 and 1.1% in

199 medium after 144 hrs post-

insemmation, the degenerated embryos percentage was higher (10.1%) than (6.7%) i

Brackett’s medium (Table 40).
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Table 39. Development of in vitro fertilized ova 2

fter 120 hrs of insemination for

superovulated does slaughtered after 10 hrs of HCG injection.
No. of No. (%) No. (%) of gocytes developed to: Total
Media' oocytes  deg.embryos®  ~32-cell EB.’  Blastocyst cleavage
Brackett’s 80 7(7.9) 5(5.6) 2(22) 1{1.1) 8(09.0)
TCM-199 39 6 (6.7 6{6.7) 6(6.7) 2(2.2) 14 (15.7)
' The oocytes cultured in both media were derived from five dpes.

Degenerated embryos (calculated as: total cleavage of previg
present day).
* As a proportion to inseminated oocytes,

* Early blastocyst.

Table 40. Development of in vitro fertilized ova a
superovulated does slaughtered after 10 hrs of HCG i

us day nunus total cleavage of

fter 144 hrs of insemination for
njection.

No. of No. (%) No. (%)’ of opcytes developed to: Total
Media' oocytes  deg.embryos’ EB.'  Blastocyst Expan.B’  cleavage
Brackett’s 89 6(06.7) 0{0.0) 1(1.1) 1{L.1) 2{2.2)
TCM-199 89 9(10.1) 1(1.1} 3(3.4) 1(1.1) 5(5.6)

* Degenerated embryos (calculated as: total cleavage of previo

present day).
* As a proportion to inseminated oocytes.
* Early blastocyst.
* Expanding blastocyst.
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ILC.1.6. Developmental capacity:

Results presented in Table (41) and Figure (19
(morula, early blastocyst, blastocyst and expanding blast
i Brackett’s and TCM-199 media up to 6 days post
calculated as a proportion of festilized oocytes.

) reveal the developmental capacity
pcyst) of fertilized oocytes cultured

rinsemination. All percentages were

TCM-199 medium was superior to Brackeft’s medium in the developmental

capacity, that enhanced higher percentages for differen

t stages of development. However,

the differences between the two media were not significant except for early plastocyst stage

(P<0.05) as shown in Table (41).

In TCM-199 medium. 38 (42.7%) out of 89 inse
(44.7%) of these were in morula stage by 72-120 hrs pos
blastocyst stage by 96-144 hrs post-insemination. 5 (13.
hrs post-insemination and 1 (2.6%) in expanding bla
insemination. However, In Brackett’s medium. 44 (49.
were fertilized, 14 (31.8%) of these were in morula stag
3 (6.8%) in early blastocyst stage by 96- 144 hrs post-i
stage by 120-144 hrs post-insemination and 1 (2.3%)

144 hrs post-insemimation.

ILC.1.7. Developmental periods:

The results in Table (42) and Figure (20) repre
oocytes between 48- 144 hrs post-insemination in Bracket]

The total cleavage percentages (as a propq
decreased by advancing incubation time in Brackett’s or
of total cleavage decreased from 77.3% after 48 hrs to 4.1
in Brackett’s medium, but these percentages were 81.6°
respectively.

Between 48-72 hrs post-insemination, 20.5%
Brackett’s medium, while this percentage was 15.8% in
72-96 hrs post-insemination. 22.7% of embryos were
compared with 13.2% in TCM-199 medium. After 9

medium enhanced significantly (P<0.05) total cleavage p
34.1% in Brackett’s medium. After 120 hrs post-insex

was significantly (P<0.05) greater in TCM-199 mediu
Brackett’s medium (Table 42).
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minated oocytes were fertilized. 17
t-insemination, 10 (26.3%) in early
2%) in blastocyst stage by 120- 144
stocyst stage after 144 hrs post-

4%) out of 89 mseminated oocytes

e by 72-120 hrs post-insemination,

nsemination. 2 (4.5%) in blastocyst

in expanding blastocyst stage after

sent the total cleavage of fertilized
t's and TCM-199 media.

ition of fertilized oocytes) were
TCM-199 media. The percentage
5% after 144 hrs post-insemination
b and 13.2% in TCM-199 medium,

of embryos were degenerated in
TCM-199 medium. Also, between
degenerated in Brackett's medium
b hrs post-insemination, TCM-199
ercentage (52.6%) compared with
pination, total cleavage percentage

m (36.8%) than (18.2%) in




Table 41. Development of in vitro fertilized ova from morula to expanding blastocyst

stages for superovulated does slaughtered after 10 hrs

of HCG injection.

No. of No. (%) No. (%) of oocytes developed to:
oocytes oocytes Morula EB’ Blastocyst Expan.B?
Media' inseminated fertilized 72-120hrs  96-144 hrs  120-144 hrs 144 hrs
Brackett’s 89 44 (49.4) 14 (31.8) 3(06.8)° 2(04.5) 1(2.3)
TCM-199 89 38(42.7) 17(447) 10 (26.3) 5(13.2) 1(2.6)
' The oocytes cultured in both media were derived from five does.
? As a proportion of fertilized oocyvtes.
* Early blastocyst.
4 Expanding blastocyst.
** Values within columns with different superscripts differ significantly (P< 0.05).

Table 42. Development of in vitro fertilized ova from

total cleavage for superovulated does slaughtered afte

24-144 hrs after insemination as
r 10 hrs Of HCG injection.

Periods Brackett's medium TCM-199 medium

after insemination Total cleavage Total cleavage
{hrs) No. no. (%) No. no. (%)

24 89" 44 (49.4)" 89 38 (42.7)'

48 a4” 34 (77.3) 38" 31 (81.6)

72 44 25 (56.8) 38 25 (65.8)

96 44 15 (34.1) 38 20 (52.6)°

120 44 8 (18.2) 38 14 (36.8)°

144 44 2 (04.5) 38 5 (13.2)

* Number of inseminated oocytes (89 in Brackett’s and 89 in ]
** Number of fertilized oocytes (44 in Brackett’s and 38 in TC
' As a proportion of inseminated cocytes.

? As a proportion of fertilized cocvtes.

[CM-199 media).
M-199 media).

** Values within row with different superscripts differ significantly (P< 0.05).
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Figure 19. Effect of type of media on developmental capadity of in vitro fertilized
oocytes from 72-144 hrs post-insemination of superovulated does slaughtered
after 10 hrs of HCG injection.
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Figure 20. Effecct of type of media on in vifro development of in vitro fertilized
rabbit oocytes from 48-144 hrs pestinsemination of superovulated does

slaughtered after 10 hrs of HCG injection.
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IL.C.2. Oocytes collected after 12 hrs of HCG inject
IL.C.2.1. Fourty Eight hours post-insemination:
Results present in Table (43) show the degeners
(4-cell, 8-cell and 16-cell) and total cleavage percentage
48 hrs of msemination and incubation as affected by
ovaries) and media (Brackett’'s and TCM-199). All
proportion of inseminated oocytes.

Effect of source of oocytes:

on:

ted embryos, developmental stages
s of fertilized oocytes in virro after

the source of oocytes (oviducts or

percentages were calculated as a

The oviductal ova fertilized in vitro maintained significantly higher (P<0.03) total

cleavage percentage than those of ovarian oocytes fer
Also, a significantly higher (P<0.05) percentage of ferti
to 8-cell and 16-cell stages (25.6% and 15.6%, resp
fertilized ovarian oocytes (14.2% and 5.2%, respectiy
degenerated embryos after 48 hrs of insemination and ing
between fertilized oviductal ova and ovarian cocytes, th
(fertiized ovarian oocytes) was higher than those of
7.8%). 4-cell stage percentage was non-significantly

oocytes than 14.4% in fertilized oviductal ova (Table 43)

tilized in vitro (55.6% vs. 34.6%).
lized oviductal ova were developed

ectively) compared with those of

rely). Although, the percentage of
rubation was not differ significantly
le degenerated embryos percentage
fertilized oviductal ova {12.8% vs.
higher (15.2%) in fertilized ovarian

Effect of media on fertilized oviductal ova and ovarian cocytes:

Although, no significant differences were obser
199 media on the total cleavage of fertilized oviductal
Brackett’s medium had a higher total cleavage perce
oocytes (58.7% and 39.6%, respectively) than those
29.5%, respectively) after 48 hrs post-insemination. |
cultured iz Brackett’s medium developed to 16-cell stag
percentage than those cultured in TCM-199 medium (2
43).

Fertilized ovarian oocytes cultured in Brackett’s
stage at a non-significantly higher percentage than thos
(7.5% vs. 2.9%).

Generally, the degenerated embryos percent
between Brackett’s and TCM-199 media for fertilized

ved between Brackett’s and TCM-
ova and fertilized ovarian oocytes,
ntage of oviductal ova and ovarian
in TCM-199 medium (52.3% and
However, fertilized oviductal ova
e at a significantly higher (P<0.05)
1.7% vs. 9.1%) as shown in (Table

medium were developed to 16-cell
e cultured n TCM-199 medium

pges were not significantly differ

oviductal ova (6.5% vs. 9.1%) and

fertilized ovanan cocytes (13.2% vs. 12.4% ) as shown in Table (43).
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Table 43. Development of in vitro fertilized ova after 48 hrs of insemination obtained

from two sources and cultured in different media for superovulated does slaughtered

after 12 hrs of HCG injection.

No. of No. (%) No. (%)’|of oocytes developed to: Total
Items cocytes  deg embryos® 4-cell 8-cell 16-cell cleavage
Qocytes from:
Oviduct 90 7(07.8) 13(14.4) | 23(25.6)" 14(156) 50(55.6)
Ovary 211 27(12.8) 32(15.2) | 30(14.2)° 11(052) 73(346)
Source &media:
Oviduct
Brackett’s 46 3(6.5) 5(10.9) | 12261 10217y  27(38.7)
TCM-199 44 4(9.1) 8(18.2) 11(25.0) 4091 23(52.3)
Ovary
Brackett’s 106 14 (13.2) 18(17.0) | 16(15.1) 8 (07.5) 42 (39.6)
TCM-199 105 13(12.4) 14 (13.3) 14 (13.3) 3(02.9) 31(29.3)
Media:'
Brackett’s 152 17 (11.2) 23(15.1) | 28(18.4) 18(11.8)° 69454y
TCM-199 149 17 (11.4) 22(148) | 25(16.8) 7(04.7)" 54(36.2)

! The oocytes cultured in both media were derived from 9 does.

* Degenerated embryos (calculated as: total cleavage of previgus day nunus total cleavage of

present day).
* As a proportion of inseminated oocytes.

** Values within columns for individual treatment with different superscrpts differ significantly

{P< 0.03).
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Effect of media:

Generally, Brackett’s medium significantly (P<0.05) improved the total cleavage

percentage { 45.4%) compared with (36.2%) for TCM-
cultured in Brackett’s medium had developed to 16-

99 medium. The fertilized oocytes

cell stage at a significantly higher

(P<0.05) percentage (11.8%) than those cultured in TCM-199 medium (4.7%). The

fertilized oocytes cultured in Brackett’s medium, possessed a degeneration percentage

nearly similar to those cultured in TCM-199 medium aft
11.4%, respectively). Similarly, 4-cell and 8-cell stage

er 48 hrs of incubation (11.2% vs.

percentages were non-significantly

higher (15.1 and 18.4%) in Brackett’s medium than 14.8 and 16.8%, respectively, in TCM-

199 medium (Table 43).

ILC.2.2, Seventy two hours post-insemination:
Results present in Table (44) show the degenera
(8-cell, 16-cell and ~32-cell) and total cleavage perce

after 72 hrs of msemination and incubation as affected|

ted embryos, developmental stages

ntages of fertilized oocytes in vitro

by the source of oocytes (oviducts

and ovaries) and media (Brackett’s and TCM-199). All percentages were calculated as a

proportion of inseminated oocytes.

Effect of source of oocytes:

The total cleavage percentage was mcreased from 29.9% for fertilized ovarian

oocytes to 48.9% for fertilized oviductal ova after 72
were significant (P<0.05). However,
ova) was non significantly higher than deg

the degenerat
oviductal
ovarian oocytes (6.7% vs. 4.7%). The oviductal ova f
16-cell and ~32-cell stages at a significantly higher (P<0.
than those fertilized ovarian oocytes (12.8% and 3.8%)

hrs of incubation, these differences
ed embryos percentage (fertilized
renerated embryos from feriilized
ertilized /n vitro were developed to
D5) percentage (22.2% and 11.1%)

. After 72 hrs post-insemination, a

higher percentage of fertilized oviductal ova (15.6%) was delayed to develop beyoud 8-cell

stage compared with 13.3% for fertilized ovarian oocytes

Effect of media on fertilized oviductal ova and ov3

(Table 44).

rian oocytes:

No significant differences were observed between Brackett's and TCM-199 media

for the total cleavage (50.0% vs. 47.7%), 8-cell stagg

2 (10.9% vs. 20.5%) , 16-cell stage

(23.9% vs. 20.5%) and ~32-cell stage (15.2% vs. 6.8%) for oviductal ova fertilized in vitro.

However, a significantly (P<0.05) higher total cleavage percentage of ovarian oocytes

fertilized in vitro was recorded in Brackett's medium (3
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5.8%) than 23.8% for TCM-199




Table 44. Development of in vitro fertilized ova after

72 hrs of insemination obtained

from two sources and cultured in different media for superovulated does slaughtered

after 12 hrs of HCG injection.

No. of No. (%) No. (%)’ bf oocytes developed to: Total
Items oocytes deg embryos’ 8-cell 16-cell ~32-cell cleavage
Oocytes from:
Oviduct 90 6(6.7) 14(15.6) | 20(22.2) 10(1L.1y 44 (489)
Ovary 211 10 (4.7) 28(13.3) | 27(12.8) 8(03.8)° 63(29.9°
Source &media:
Oviduct
Brackett’s 46 4(8.7) 5(10.9) 11 (23.9) 7(15.2) 23 (30.0)
TCM-199 44 2(4.5) 9(20.5) 9 (20.5) 3(06.8) 21(47.7
Ovary
Brackett’s 106 4(3.8) 16 (15.1) 17 (16.0) 5(04.7) 38 (35.8)
TCM-199 105 6(5.7) 12(11.4) 10 (09.5} 3(02.9) 25(238)
Media:'
Brackett’s 152 8(5.3) 21(138) | 28(184) 12(07.9) 61 (40.1)
TCM-199 149 8(5.4) 21(14.B) 19 (12.8) 6 (04.0) 46 (30.9)°

' The oocytes cultured in both media were derived from 9 does|

? Degenerated embryos (calculated as: total cleavage of previo

present day).

* As a proportion of inseminated oocytes.

** Values within columns for individual treatment with different

(P<0.05).
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medium. The degenerated embryos percentage of fertilized oviductal ova in Brackett's

medium was greater (8.7%) than those in TCM-199
the degenerated embryos percentage of ovarian oocyte
higher (5.7%) than those (3.8%) in Brackett’s medium (T

Effect of media:

The total cleavage percentage for the fertilized

Brackett’s medium were significant (P<0.05) greater

medium (4.5%). On the contrary,
s in TCM-199 medium was slightly

able 44).

oocytes cultured and developed in

(40.1%) compared with 30.9% for

those cultured and developed in TCM- 199 medium. The percentage of different stages (8-

cell, 16-cell and ~32-cell) of development for fertiliz
medium (13.8, 18.4 and 7.9%, respectively) were higl
(14.1, 12.8 and 4.0%, respectively) of TCM-199 me
embryos percentages were nearly similar in Brackett’
5.4%).

II.C.2.3. Ninety six hours post-insemination:

ed oocytes cultured in Brackett’s

er except at 8-cell stage than those

dium (Table 44). The degenerated
5 and TCM-199 media (5.3% vs.

Results summarized in Table (45) show degenerated embrvos, developmental stages

and total cleavage percentages of fertilized oocytes in 1
affected by the source of oocytes and media.
Effect of source of oocytes:
The total cleavage percentage for oviductal ova

(P<0.05) higher than those of ovarian oocytes fertili

pitro after 96 hirs of insemination as

tertilized in vifro were significantly

zed in vitro (38.9% vs. 19.4%).

Fertilized oviductal ova developed to ~32-cell stage at a significantly (P<0.05) higher

percentage than those of fertilized ovarian oocytes {
fertilized oviductal ova were developed to 16-cell and
percentages than those of fertilized ovarian oocytes (

After 96 hrs post-insemination. the degenerated embryo

ova {10.0%) was nearly similar to those {10.4%) of fer
Effect of media on fertilized oviductal ova and ov3

No significant differences were observed betwe

22.2% vs. 7.1%). However, the
early blastocyst at a slightly higher
10.0 and 6.7% vs. 8.5 and 3.8%).
5 percentage of fertilized oviductal
tilized ovarian oocytes {Table 43).
jrian oocytes:

en Brackett’s and TCM-199 media

for total cleavage, developmental stages and the degenerated embryos percentages of

fertilized oviductal ova and ovarian oocytes. Howeve

degenerated embryos percentage than those of TCM-

ova (13.0% vs. 6.8%) and ovarian oocytes {13.2% vs.

medium had greater total cleavage percentage of fertil
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I, Brackett’s medium had a higher
199 medium for fertilized oviductal
7.6%). On the contrary, TCM-199

ized oviductal ova (40.9%) than




Table 45. Development of in vitro fertilized ova after 96 hrs of insemination obtained

from two sources and cultured in different media for

after 12 hrs of HCG injection.

superovulated does slaughtered

No. of No. (%) No. (%)’ df oocytes developed to: Total

Items oocytes  deg embryos’  16-cell | ~32-cell EB’' cleavage
Oocytes from:

Oviduct 90 9(10.0) 9(10.0) | 20(22.2) 6(6.7) 35(389)

Ovary 211 22 (10.4) 18 (08.5) | 15(07.1) 8(3.8) 41(19.4)

Source &media:

Oviduct
Brackett’s 46 6 (13.0) 3 (06.5)
TCM-199 44 3 (06.8) 6 (13.6)
Ovary
Brackett’s 106 14(13.2)  10(09.4)
TCM-199 105 8 (07.6) $(07.6)

- Media:'
Brackett’s 152 20(13.2) 13 (08.6)
TCM-199 149 11 (074  14(09.4)

10(21.7y 487 17(37.0)
10 (22.7) 2(4.5) 18 (40.9)

0 (08.5) 5.7y 24(226)

6 (05.7) 3(2.9) 17 (16.2)

19(125)  9(5.9)
16 (10.7)  5(3.4)

5N
—
I~
~
=]
e

L
Lh
—
28]
W
Lh
—

! The oocytes cultured in both media were derived from 9 does.

? Degenerated embryos (calculated as: total cleavage of previo
present day).

} As a proportion of inseminated oocytes.

* Early blastocyst.

** Values within columns for individual treatment with differen

(P< 0.05).
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those in Brackett’s medium (37.0%).

The total cleavage percentage for fertilized ova

Brackett’s medium than 16.2% in TCM-199 medium (Ta
Effect of media:

Generally, Brackett’s medium enhanced the
cleavage and development slightly higher than TCM- 199
Brackett’s medium was superior to TCM- 199 medium i
and early blastocyst stage (5.9% vs. 3.4%). Although, th
in Brackett’s medium than TCM-199 medium (8.6% v
percentage in Brackett’s medium was significantly (P<0|
medium (13.2% vs. 7.4%) as shown in (Table 45).

I.C.2.4, One hundred and twenty hours post-inse

After 120 hrs of msemination and incubation, Tah

of oocytes and media on degenerated embryos, deve

blastocyst and blastocyst) and total cleavage percentages.
Effect of source of oocytes:

Total cleavage percentage of oviductal ova fa
(P<0.05) higher than those of ovarian oocytes fertili;
Similarly, fertilized oviductal ova were developed to ear]
(P<0.05) higher percentage than fertilized ovarian cocyte
significant differences were observed between fertilized ¢
oocytes for degenerated embryos (14.4 % vs. 8.5%
blastocyst (5.6% vs. 1.9%) stages percentages, fe

percentages of developmental stages than those of fertiliz

rtan oocytes was higher (22.6%) in
ble 45).

inseminated oocytes to continue
medium (27.0% vs. 23.5%). Also,

n ~32-cell stage (12.5% vs. 10.7%)

e 16-cell stage percentage was less
s. 9.4%), the degenerated embryos
05) higher than those of TCM-199

mination:
Me (46) shows the effect of sources

lopmental stages (~32-cell, early

rtilized in vitro was significantly
zed in vitro (24.4% vs. 10.9%).
y blastocyst stage at a significantly
s (13.3% vs. 4.3%). Although. no
pviductal ova and fertilized ovanan
), ~32-cell (5.6% wvs. 4.7%) and
rtilized oviductal ova had higher
ed ovarian oocytes (Table 46).

Effect of media on fertilized oviductal ova and ovarian oocytes:

TCM-199 medium enhanced more fertilized ov
early blastocyst stages and total cleavage than Bracl
insemination. However, the differences between Bracke
significant for fertilized oviductal ova, for degenerated
cell stage (4.3% vs. 6.8%), early blastocyst (13.0% ¥
4.5%) stages, and total cleavage (23.9% vs. 25.0%).

medium enhanced more fertilized ovarian oocytes to deve
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iductal ova to develop to ~32-cell.
Kett’s medium after 120 hrs post-
tt’s and TCM-199 media were not
embryos (13.0% vs. 15.9%), ~32-
¢s. 13.6%) and blastocyst (6.5 vs.
On

lop to ~32-cell and total cleavage

the other hand. Brackett's




Table 46. Development of in vitro fertilized ova |after 120 hrs of insemination

obtained from two sources and cultured in differ¢nt media for superovulated does

slaughtered after 12 hrs of HCG injection.

No. of No. (%) No. (%)’ |of cocytes developed to: Total
Ttems oocytes  degembryos’  ~32-cell EB* Blastocyst  cleavage
Oocytes from:
Oviduct 90 13(144)  5(56) | 12(133)  5(56) 22(244Y
Ovary 211 18(08.5)  10(47) | 9(043  4(19)  23(10.9)°
Source &media:
Oviduct
Brackett’s 46 6(13.0) 2(4.3) 6(13.0) 3(6.5) 11(23.9)
TCM-199 44 7(15.9) 3(68) | 6(13.6)  2(45)  11(25.0)
Ovary
Brackett’s 106 12(11.3) 6(3.7) 4 (03.8) 2(1.9) 12 (11.3)
TCM-199 105 6(05.7) 4(3.8) 5(04.8) 2(1.9) 11 (10.5)
Media:’
Brackett’s 152 18 (11.8) 3(5.3) 10 (06.6) 5(3.3) 23(15.1)
TCM-199 149 13 (08.7) 7{4.7) 11(07.4) 4(2.7) 22(14.8)

' The oocytes cultured in both media were derived from 9 does.

? Degenerated embryos (calculated as: total cleavage of previoys day minus total cleavage of
present day).

* As a proportion of inseminated oocytes.

* Early blastocyst.

** Values within columns for individual treatment with different superscripts differ significantly

(P< 0.05).
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than TCM-199 medium after 120 hrs post-insemination. The differences between the two
media were not significant for fertilized ovarian oocyte
vs. 5.7%), ~32-cell stage (5.7% vs. 3.8%), early blastoq

s, for degenerated embryos (11.3%

ryst (3.8% vs. 4.8%) and blastocyst

(1.9 vs. 1.9%) stages, and total cleavage (11.3% vs. 10.5
Effect of media:

Brackett’s and TCM-199 media were not differ s
(11.8% vs. 8.7%), ~32-cell stage (5.3% vs. 4.7%), earl
blastocyst stage (3.3% vs. 2.7%) and total cleavage (15
46).

IL.C.2.5. One hundred and fourty four hours post

After 144 hrs of insemination, results in Table (

%) as shown in (Table 46).

gnificantly in degenerated embryos

y blastocyst stage (6.6% vs. 7.4%),

1% vs. 14.8%) percentages (Table

insemination:

47) shows the effect of sources of

oocytes and media on degenerated embryos, developmental stages (early blastocyst,

blastocyst and expanding blastocyst) and total cleavage p
Effect of source of oocytes:

The fertilized oviductal ova possessed a significy

percentage (11.1%) than fertilized ovarian oocytes (2.8%

sources of oocytes were not significant for degenerateq

Ereentages.

ntly {P<0.05) higher total cleavage

). The differences between the two

3.3% vs. 8.1%) , early

I embryos (1

blastocyst (1.1% vs. 0.5%), blastocyst (5.6% vs. 1.0) and expanding blastocyst (4.4% vs.

1.4%) stages, after 144 hrs of incubation (Table 47).

Effect of media on fertilized oviductal ova and ovarian oocytes:

After 144 hrs of insemination, fertilized oviductal

had possessed higher cleavage percentage {13.6%) t
medium (8.7%). In Brackett's medium, 4.3% fertilize

blastocyst stage and 4.3% to expanding blastocyst, the

medium were 6.8% and 4.5%, respectively as shown in T

ova cultured in TCM-199 medium
han those cultured in Brackett’s
d oviductal ova were developed to
corresponding values in TCM-199
able (47).

For fertilized ovarian oocytes in Brackett's medium. 1.0% developed to blastocyst

and 1.0% to expanding blastocyst with total cleavage o
and 3.8%, respectively, in TCM-199 medium (Table 47).
Effect of media:

TCM-199 medium was superior to Brackett’s me

in developing the fertilized oocytes to early blastocyst, bl

total cleavage percentage. However, the differences

media were not significant for blastocyst and expanding bl
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[ 1.9% compared with 1.0%, 1.9%

dium after 144 hrs of insemination
stocyst, expanding blastocyst and
between Brackett’s and TCM-199
astocyst (2.0 vs. 2.7%) stages.




Table 47. Development of

obtained from two sources and cultured in differe
slaughtered after 12 hrs of HCG injection.

in vitro fertilized ova

after 144 hrs of insemination

nt media for superovulated does

No. of No. (%) No. (%) of cocytes developed to: Total
Ttems oocytes  degembryos’ EB. | Blastocyst ExpanB.’ cleavage
Qocytes from:
Oviduct 90 12 (13.3) 1(1.1) 5(5.6) 4({(4.4) 10 (1.1
Ovary 211 17 (08.1) 1(05) | 2(1.0) 3(1.4)  6(02.8)
Sources & media:
Oviduct
Brackett’s 46 7(15.2) 0 (0.0) 2(4.3) 2(43)  4(08.7)
TCM-199 44 5(11.4) 1(2.3) 3(6.8) 2(4.5) 6(13.6)
Ovary
Brackett’s 106 10 (09.4) 0(0.0) 1(1.0) 1(1.0) 2{01.9)
TCM-199 105 7(06.7) 1(1.0) 1(1.0) 2(1.9) +4(03.8)
Media:'
Brackett's 152 17(11.2) 0(0.0) 32.0) 3(2.0) 6 (03.9)
TCM-199 149 12 (08.1) 2(1.3) 4(2.7) 4(2.7) 10 (06.7)

! The oocytes cultured in both media were derived from 9 does.

? Degenerated embryos (calculated as: total cleavage of previoyis day minus total cleavage of

present day).

* As a proportion of inseminated oocytes.

* Early blastocyst.
* Expanding blastocyst.

** Values within columns for individual treatment with different superscripts differ significantly

(P< 0.05).




ILC.2.6. Developmental capacity:

Results summarized in Table (48) reveal the effect of sources of oocytes (oviducts

and ovaries) and media (Brackett’s and TCM-199)
developmental stages (morula, early blastocyst. bla
percentages during 6 days post-insemination. All
proportion to fertilized oocytes.

Effect of source of oocytes:

on in vitro fertilization rate and
stocyst and expanding blastocyst)

percentages were calculated as a

Fertilized oviductal ova (inseminated in vitro) was significantly (P<0.05) higher than

ovarian oocytes inseminated iz vitro (63.3% vs. 47.4%).
61.4% of the fertilized oviductal ova reached the mor

Between 72-120 hrs of incubation,

nla stage compared with 33.0% for

fertilized ovarian oocytes, the differences were significant (P<0.05). The same trend was

observed between 96-144 hrs of incubation, the perc
developed to early blastocyst was significantly (P<0.(
% vs. 18.0%). Also, between 120-144 hr

oviductal ova reached blastocyst stage compared with ¢

oy

oocytes (33.3

eatage of fertilized oviductal ova
D5) higher than fertilized ovarian
s of incubation, 17.5% of fertilized

5.0% for fertilized ovarian oocyies.

This difference was significant (P<0.05). After 144 hrs, 7.0% of fertilized oviductal ova

reached expanding blastocyst compared with 3.0% for fe
this difference was not significant (Table 48 and (Figure 2
Effect of media:

Brackett’s medium had a significantly (P<0.05)
TCM-199 medium (56.6% vs. 47.7%). Between 72-1
medium non-significantly improved the development o
stage than TCM-199 medium (45.3% vs. 40.8%). Betwe
hrs of incubation, TCM-199 medium supported more fe
blastocyst, blastocyst and expanding blastocyst stages (
compared with 22.1, 9.3 and 3.5%, respectively. for th
(Tabie 48 and Figure 22).

I1.C.2.7. Developmental periods:

Results summarized in Table (49) and Figure
cleavage percentage (as a proportion of fertilized oo
from 48-144 hrs post-insemination by 24 hrs interval f¢
(oviduct and ovaries) incubated in two different media (B

The total cleavage percentage for fertilized ov]
medium decreased from 90.0% after 48 hrs to 13.3% afte]

120

rtilized ovarian oocytes. However,

1).

higher fertilization percentage than
20 hrs of incubation, Brackett’s
f fertilized oocytes to reach morula
en 96-144, 120-144 and after 144
stilized oocytes to develop to early
25.4, 11.3 and 5.6%, respectively)

ose coltured in Brackett's medium

(23) reveal the changes in total
cytes) during the incubation period
pr two different sources of oocvies
rackett’s and TCM-199).

iductal ova cultured in Brackett's

r 144 hrs of insemination.




Table 48. Development of in vifro fertilized ova from

morula to expanding blastocyst

stages obtained from two sources and cultured in different media for superovulated
does slaughtered after 12 hrs of HCG injection .

No.of  No. (%) No. (%)’ of oocytes developed to:
oocytes oocytes Morula EB? Blastocyst  Expan.B’
Ttems insem.'  Fertilized  72-120hrs  96-144 hrs  120-144 hrs 144 hrs
Oocytes from:
Oviduct 90 57 (63.3) 35(61.4y 19 (33.3) 10 (17.5) 4(7.0)
Ovary 211 100 (47.4)°  33(33.0)° |18 (18.0) 6 (06.0)" 3(3.0)
Media:
Brackett’s 152 86 (56.6) 39 (45.3) 19(22.1) 8(09.3) 3(3.5)
TCM-199 149 71 (47.7) 29 (40.8) 18 (25.4) 8(11.3) 4(5.6)
! Inseminated., (The oocytes in both sources were derived from| 9 does).

? As a proportion of inseminated oocytes.
? As a proportion of fertilized oocytes.

* Early blastocyst.

* Expanding blastocyst.

** Values within columns for individual treatment with different superscripts differ (P< 0.03).

Table 49. Development of fertilized ova from 48 -144

hrs after insemination as a total

cleavage for superovulated does slaughtered after 12 hrs of HCG injection.

Oviduct Ovary
Penods Brackett's TCM -199 Brackett's TCM -199
after Total Total Total Total
insemination | No. | Cleavage | No. cleavage Na. cleavage No. cleavage
(hrs) no. (%) no. (%) no. (%) no. (%)
24 46" | 30(65.2)" | 44" ! 27¢61 4 | 106" | s56(528)" | 105" | 44(41.0)¢
48 307 | 27(90.0)° | 277 | 238527 | s6]" | 42(75.09% 0 M4 31 (70.5)F
72 30 | 23767 | 27 21 (77.87 | 54 38(67.99" | 44 | 25(56.8)
9% 30 | 17¢56.D* ! 27 18 (66.7)° 56 2290 1 44 17 (38.6)°
120 30 | 11(36.D* | 27 11 407" 56 12214 4 | 112507
144 30 | 4133y | 27 6(22.2% 56 2 (03.6)" + 3(09.1)°

" Number of oocyte inseminated (90 from oviducts in both media and 210 from ovaries in both media)

" Number of fertilized oocytes (57 from oviducts in both media and|
! As a proportion of inseminated oocytes.
* As a proportion of fertilized oocytes.

*® Values within row with different superscripts differ significantly
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100 from ovaries in both media).
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ILC.3. Effect of slaughter periods:
ILC.3.1. Fourty eight hours post-insemination:
Results present in Table (50) show the degener
(4-cell, 8-cell and 16-cell) and total cleavage percentage
48 hrs of insemination and incubation as affected by the|

HCG injection). All percentages were calculated as a prq

ted embryos, developmental stages
s of fertilized oocytes in virro after
slaughter time (10 and 12 hrs after

portion fo inseminated oocytes.

Of 301 oocytes inseminated, collected from does slaughtered after 12 hrs of HCG

injection, and incubated , 123 (40.9%) were cleaved. 54
(17.6%) in 8-cell and 25 (8.3%) in 16-cell stages. For thg

(15.0%) of these were in 4-cell, 53

se collected from does slaughtered

after 10 hrs of HCG ijection, of 178 oocytes inseminated and incubated for 48 hrs, 65

(36.5%) were cleaved, 26 (14.6%) of these were in
(6.7%) in 16-cell stages. The degenerated embryos

(slaughter time) group (11.3%) than those in 10 hrs (slaug

H.C.3.2, Seventy two hours post-insemination:
Results present in Table (51) show the degenera
(8-cell, 16-cell and ~32-cell) and total cleavage perce
after 72 hrs of insemination and incubation as affected b
HCG injection). All percentages were calculated as a proj
The total cleavage, number of embryos in differe
significantly higher in the 12 hrs group than those of
embryos percentage was non-significantly higher (8.4¢
hrs group.

IL.C.3.3. Ninety six hours post-insemination:
Results summarized in Table (52) show degenerat
(16-cell, ~32-cell and early blastocyst) and total cleavag

in vitro after 96 hrs of insemination and incubation as aff;

4-cell, 27 (15.2%) in 8-cell and 12
percentage was higher in 12 hrs
shter time) group (9.6%).

ted embryos. developmental stages
itages of fertilized oocytes in virro
y slaughter time (10 or 12 hrs after
yortion to inseminated oocytes.

nt developmental stages were non-
[ 10 hrs group. The degenerated

[+ P

o) in 10 hrs group than 5.3% in 12

ed embryos, developmental stages
e percentages of fertilized oocytes

ected by slaughter time (10 and 12

hrs after HCG injection). All percentages were calculated as a proportion of inseminated

oocytes,
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Table S50. Development of in vitro fertilized ova j:ter 48 hrs of insemination for
superovulated does slaughtered after 10 and 12 hrs

HCG injection.
No. of No. (%) No. (%)’ of opcytes developed to: Total
Time _ oocytes  deg embryos' 4-cell 8-cell 16-cell cleavage
10 hrs” 178 17 (09.6) 26 (14.6) 37(15.2) 12(6.7) 65 (36.5)
12 hrs™ 301 34(113)  45(150)  5§3(17.6)  25(8.3) 123 (40.9)

Table 51. Development of in vitre fertilized ova after 72 hrs of insemination for

superovulated does slaughtered after 10 and 12 hrs of HCG injection.

No. of No. (%) No. (%)’ of joocytes developed to: Total
Time oocytes deg.embryos' 8-cell 16-cell ~32-cell cleavage
10 hrs” 178 15 (8.4) 21(11.8) 20(11.2) 9(5.D 30(28.1)
12 hrs™* 301 16 (5.3) 42(14.0) 47(15.6) 18(6.0) 107(355)

Table 52. Development of in vitro fertilized ova after 96 hrs of insemination for

superovulated does slaughtered after 10 and 12 hrs of BCG injection.

No. of No. (%) No. (%)’ of oocytes developed to: Total
Time oocytes deg embryos' 16-cell ~+32-cell EB’ cleavage
10 hrs’ 178 15 (08.4) 20(11.2) 11(06.2) 4(2.2) 3s(197)
12 hrs™ 301 31(10.3) 27(09.0)  35(11.6) 1447 76 (25.2)

" The oocytes cultured were derived from five does.
“The oocytes cultured were derived from nine does.

' Degenerated embryos (calculated as: total cleavage of previous day minus total cleavage of
present day).

? As a proportion of inseminated oocytes.
’ Early blastocyst.
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After 96 hrs post-insemination, total cleavage p¢
hrs group than in 10 hrs group (19.7%). The ferti]
developed more embryos to ~32-cell and early blastocys
than those of 10 hrs group (6.2 and 2.2%, respectively).
significantly less 16-cell stage percentage (9.0%) comp:
group (Table 52). The degenerated embryos percent
group than 8.4% i 10 hrs group.

I1.C.3.4. One hundred and twenty hours post-inse
After 120 hrs of insemination and incubation|
slaughter time (10 and 12 hrs after HCG injection) on de
stages (~32-cell, early blastocyst and blastocyst) and tota
After 120 hrs post-insemination, more fertil
continued cleavage and development compared with f
12.4%). However, the degenerated embryos percentagg
in 10 and 12 hrs groups.

ILC.3.5. One hundred and fourty four hours post;

After 144 hrs of insemination and incubatig

effect of slaughter time (10 and 12 hrs after HCG

developmental stages (early blastocyst, blastocyst an

cleavage percentages. All percentages were calculate
oocytes.

After 144 hrs post-insemination, total cleavage
group compared with 3.9% for 10 hrs group. Ferti
maintained higher percentage of early blastocyst. blasto
2.3 and 2.3%) compared with 0.6, 2.2 and 1.1%, respec
The degenerated embryos percentage was higher (9.6
hrs group (Table 54)
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'rcentage was higher (25.2%) in 12
ized oocytes from 12 hrs group
1 stage percentage {11.6 and 4.7%)
Therefore, 12 hrs group had non-
ired with 11.2% for those in 10 hrs
age was higher (10.3%)in 12 hrs

mination:

Table (53) shows the effect of
generated embryos, developmental
cleavage percentages.

ized oocytes from 12 hrs group
hose of 10 hrs group (15.0% vs.

was (7.3 and 10.3%, respectively)

rinsemination:

n, results in (Table 54) shows the
injection) on degenerated embryos.
expanding blastocyst) and total

as a proportion to inseminated

percentage was 5.3% for 12 hrs
ized oocytes from 12 hrs group
cyst and expanding blastocyst (0.7,
tively, for these from 10 hrs group.

¥0) in 12 hrs group than 8.4% in 10




Table 53. Development of in vitro fertilized ova a
superovulated does slaughtered after 10 and 12 hrs of

fter 120 hrs of insemination for
HCG injection.

No. of No. (%) No. (%)’ of docytes developed to: Total
Time oocytes  degembryos'  ~32-cell EB’ Blastocyst  cleavage

10 hrs” 178 13 (07.3) 11 (6.2) 8 (4.5) 3(1.7) 22 (12.4)

12 hrs™ 301 31(10.3) 15(5.0) 21 (7.0} 9(3.0) 45 (15.0)

* The oocytes cultured were derived from five does.

" The cocytes cultured were derived from nine does.

! Degenerated embryos (calculated as: total cleavage of previg

present day).
? As a proportion of fertilized oocytes.
* Early blastocyst.

Table 54. Development of in vitro fertilized ova a
superovulated does slaughtered after 10 and 12 hrs of

us day minus total cleavage of

fter 144 hrs of insemination for
HCG injection.

No. of No. (%) No. (%) of opcytes developed to: Total
Time oocytes  degembryos' E.B.'  Blastocyst Expan.B’  cleavage
10 hrs” 178 15(8.4) 1 (0.6) 4(2.2) 2(1.D 7(3.9)
12 hrs™ 301 29 (9.6) 2007 71(2.3) 7(2.3) 16 (5.3)

" The oocytes cultured were derived from five does.

™ The oocytes cultured were derived from nine does.

! Degenerated embryos (calculated as: total cleavage of previg
present day).

? As a proportion of fertilized oocytes.

* Early blastocyst.

* Expanding blastocyst.
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us day minus total cleavage of




ILC.3.6. Developmental capacity:
Results presented in Table (55) and Figure (24

) reveal the effect of slaughter time

(10 or 12 hrs after HCG mjection) on in vitro fertilization rate and developmental stages

{morula, early blastocyst, blastocyst and expanding bl
post-insemination. All percentages were calculated as a g

The 12 hrs (slaughter time) group had non-si;
(52.2%) than 46.1% for those of 10 hrs (slaughter time

insemination, 43.3% of fertilized oocytes from (12 hr
compared with 37.8% for those from (10 hrs group).
and 15.9% of fertilized oocytes developed to early b
post-insemination. Similarly, between 120-144 hrs pos
fertilized oocytes from (12 hrs and 10 hrs groups, re
stage. After 144 hrs post-insemination 4.5% of fertiliz
blastocyst in 12 hrs group compared with 2.4% for those

ILC.3.7. Developmental periods:

The results summarized in Table (56) and Fig
percentage of fertilized oocytes (as a proportion to fertili;
insemination, collected from superovulated does, slau;
HCG injection.

Generally, the total cleavage rate was decreaseq

Istocyst) percentages during 6 days
roportion to fertilized oocytes.

onificantly higher fertilization rate
) group. Between 72-120 hrs post-
s group) were developed to morula
In (12 hrs and 0 hrs groups), 23.6
lastocyst stage between 96-144 hrs
t-insemination 10.2 and 8.5% of
spectively) developed to blastocyst
ed oocytes developed to expanding

in 10 hrs group.

ure (25) show the total cleavage
red oocytes) from 48- 144 hrs post-
shtered after 10 hrs and 12 hrs of

d by the advancing incubation time.

In 10 hrs group, the total cleavage percentage decreased from 79.3% after 48 hrs to 8.5%

after 144 hrs post-insemination, but these percentage
intervals in 12 hrs group. The rate of degeneration for th|

insemination was higher (18.3%) for 10 hrs group tha

s were 78.3 and 10.2 at the same

e embryos between 48-72 hrs post-

In 10.2% for those of 12 hrs group.

However, the degenerated embryos percentage betwees 96-120 hrs post-insemination was

less (15.9%) in 10 hrs group than 19.7% in those of 12 h

r's group.




Table 55. Development of in vitro fertilized ova from
stages for superovulated does slaughtered after 10 ang

morula te expanding blastocyst
1 12 hrs of HCG injection.

No. of No. (%)" No. (%)’ of oocytes developed to:
oocytes oocytes Morula EB’ Blastocyst  Expan.B’*
Time mnseminated fertilized 72-120hrs  96-144 hrs  120-144 hrs 144 hrs
10 hrs” 178 82(46.1) 31(378) 13(15.9) 7 (08.5) 2(2.4)
12 hrs™ 301 157(52.2) 68433 37(23.6) 16 (10.2) 7(4.5)

" The oocytes cultured were derived from five does.
“* The oocytes cultured were derived from nine does.
! As a proportion of inseminated oocytes.

% As a proportion of fertilized oocytes.

* Early blastocyst.

* Expanding blastocyst.

Table 56. Development of fertilized ova from 48-1

hrs after insemination as total

4
cleavage for superovulated does slaughtered after 10 End 12 hrs of HCG injection.

~ Periods Slaughtered after 10 hrs Slaughter after 12 hrs
after insemination No. Total cleavage No. Total cleavage
(hrs) no. (%) no. (%)
24 178" 82 (46.1)' 3017 157 (52.1)
48 82" 65 (79.3) 157 123 (78.3)
72 82 50 (61.0) 157 107 (68.2)
96 82 35 (42.7) 157 76 (48.4) :
120 82 22 (26.8) 157 45 (28.7)
144 82 7 (08.5) 157 16 (10.2)

" Number of inseminated oocytes (178 in 10 hrs and 301
™" Number of fertilized oocytes (82 in 10 hrs and 157 in |
' As a proportion of inseminated oocytes.

? As a proportion of fertilized oocytes.
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n 12 hrs groups) .
2 hrs groups).
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Morula {72-120 hrs) E.B. (96-144 hrs) Blastocyst {120-140 hys)  Exp. blastocyst {144 hrs)

Developmental stages

Figure 24. Effect of slaughter time after HCG injection on developmental

capacity of in vitro fertilized oocytes from 72-144 hrs
E.B.= Early biastocyst.

Exp.= Expanding.

;Eost-insemination.

2% Of development
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Developmental periods (hrs}
Figure 25. Effect of slaughter time after H

CG injection on

in vitro development of in vifro fertilzed rabbit oocytes

from 48-144 hrs post-insemination.
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Plate (1). Immature rabbit oocytes with germinal vesicle.

Plate (2). Immature rabbit oocytes initiating germinal vesicle breakdown.
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Plate (3). Mature rabbit cocytes derived from in v
of incubation.

ifro maturation aftér 20 hrs

Plate (4). Mature rabbit oocytes derived from supeLovulated does.

a: denuded oocyte b: oocyte with cu
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ulus cells.




Plate (5). Oocyte in pronuclear stage derived fan
n

collected from superovulated doe (stai

in vitro fertilized oocytes

d with orcein stain).

Plate (6). Two-cell embryo derived from in vitro matured and fertilized

rabbit oocyte cultured in medium of 28§
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mOsm/kg.




tmoatured and fertilized rabbit
g. a: shrinking blastomeres.

Plate (7). Two-cell embryo derived from in vitr
oocyte cultured in medium of 325 mOs

tured and fertilized rabbit

ium of 285 mOsnv/kg.

Plate (8). Four-cell stage derived from in vitro ma
oocyte after 48 hrs of incubation in med
133




Plate (9). Four-cell stage derived from in vifro matured and fertilized rabbit
oocyte after 48 hrs of incubation in medium of 325 mQOsm/kg.

Plate (10). Some different developmental stages of rabbit embryos after 72 hrs

of insemination in culture medium of 285 mOsm/kg. Note swelling
embryos and unequal blastomeres.
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Plate (11). Two-cell stage rabbit embryo with ZmLpolar body, recovered from
ovarian follicle and exposed to capacitated spermatozoa in vitro,
cultured in Brackett’s medium of 305 mOsm/ke.

Plate (12). Four-cell stage rabbit embryo, recovered from oviduct and exposed
to capacitated spermatozoa in vifro, cultured in Brackett,s medium.
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Plate (13). Eight-cell stage embryo derived from {n vitro fertilized gocytes by
capacitated spermatozoa in vifro, cultured in TCM-199 medium.

Plate (14). >16-cell stage rabbit embryo from oviductal ovum fertilized in vitro

cultured in Brackett’s medium.
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Plate (15). Morula compaction stage embryoes de
and fertilized rabbit oocytes.

erived from in vitro matured

Plate (16). Embryo in late stage of morula after §
cultured in TCM-199 mediumn.
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Plate (17). Early blastocyst stage rabbit emb&yo| cultured in vitro following
in vitro fertilization with capacitated spermatozoa in vitro.

Plate (18). Rabbit expanding blastocyst stage, after approximately 6 days
of insemination with in vitro capacitated spermatozoa, cultured
in TCM-199 medium.
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