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Factors influencing in vitro fertilization in goats”

ZHOU JiaBo, WU Yan Guang, LUO MingJiu, HAN Dong, LIU Li-Qing, CHANG Zhong-Le,
TAN Jing- He™"
College of Anima Science and Technology , Shandong Agriculturd Univerdty, Taian 217018, Shandong, China

Abstract We studied the dfect of buck individuality , epididymal origin of permatozoa, presence and absence of cumu
lus during in vitro maturation and fertilization and length of maturation culture on in vitrofertilization and embryo deve-
opment in goats. The results are summarized as follows: 1) semen from different bucks produced sgnificantly different
ratesof fertilization, cleavage and morulag/ blastocysts; 2) rates of fertilization, cdeavage and morulae/ blastocysts by
germatozoa from cauda epididymidis were not different sgnificantly from those of gaculated germatozoa but were
markedy higher than those of permatozoa from corpus epididymidis, and those of gpermatozoa from corpus epididymidis
were dgnificantly higher than those of permatozoafrom cgput epididymidis; 3) there was no dgnificant differenceinfer-
tilization rates among oocytes in vitro matured for 24, 27 and 30 h, but fertilization ratesof oogytes matured in vitrofor
21 h declined dgnificantly; ratesof morulae/ blastocystsin oocytes matured for 21 and 30 h were dgnificantly lower than
rates among oocytes matured for 24 and 27 h; 4) ratesof fertilization and morulae/ blastocysts in oocytes with 3 or 4
grade cumulus expangon were sgnificantly higher than those of oocytes with 0 or 1 grade cumulus expandon; 5) me
chanical removal of cumulusprior to in vitro maturation severdy afected in vitrofertilization and embryo development to
morulag/ blastocysts of goat oocytes; 6) completeor partia remova of cumulusprior to in vitrofertilization did not affect
fertilization and cleavage of oocytes, but complete remova of the cumulus sgnificantly decreased the rate of morulae/ blas
tocysts. In summary, in vitro maturation and fertilization of goat oocytes were afected by many factors [ Acta Zoologica
Sinica 50 (2) : 216- 221, 2004].
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38.5 5%C0O, 95% , , 1 , 3 , 2
7 48 h (1
, 7
1 /
14 Tablel Ratesd fertilization, cleavage and morulae/ blastu
’ lae of different buck individuals
1.4.1
/ / (%)
2 3 (%)
Embryo developed/ cultured embryo ( %)
) Fertilized/
Bucks ) ( )
1.4.2 inseminated
oocytes( %) Cleaved Morula(blastocyst)
' 1 25/31(80.6)*  105/146(71.9)? 42/ 146(28.8) 2
! 2 . b . b . b
1.4.3 ( ) 19/ 40(47.5) 34/ 98(34. 6) 8/ 98(8. 16)
3 17/26(65.4)®  50/79(63.3)® 15/79(18.9) ®
( ) 21 24 27 30h t
Different superscripts within one column differ sgnificantly (One Way
' ANOVA, P<0.05).
1.4.4
27 h COC 0-14 0 , 2.2
) ;1 , 1-2
1 2 L 1 2 1
, ;3
: c 4, / :
/
1.4.5
2
1-2
3 Table 2 Fertilizing capacity of goat sper matozoa from differ-
ent parts of the epididymis
, 27 h
1.4.6 / ! (%)
3 (%) Embryo developed/ cultured
27 h Surces of Fertilized/ embryo ( %)
’ permatozoa  inseminated ()
' ' oocytes( %) Cleaved Morula(blastocyst)
1.5
3 SPSS 8.0 25/31(80.6)*" 85/131(64.8)* 27/131(20.6)°
. Haculate
, Kol mogrov- Smirnow ,
Cauda 19/25(76.0)2 59/94(62.7)2 14/94(14.9)2
L evene
Corpus  4/11(36.3)° 10/36(27.7)®  2/36(5.5)°
p Cput  0/10(0.00®  0/35(0.0)* 0/35(0.0)®
<0.05 .
Different superscripts within one column differ sgnificantly (OneWay
2 ANOVA, P<0.05).
2.1 / 2.3 ( )
1 2 3 24 27 30 h

/ (P<0.05) (P>0.05) , 21 h
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(P<0.05) 2.5
21h  30h /
24h 27h ( 3) 5 ,
(P<0.05) 1-2 3
3
I ) / 1
Table3 Fertilization and embryo development of oocytes in
vitro matured for different time -2
/ (P>0.05)
/ / (%)
(%) Embryo developed/ cultured 5
Maturation Fertilized/ embryo (%)
time(h) inseminated () Table 5 Effect of cumulus during in vitro maturation on fer-
oocytes( %) Ceaved  Morula(blastocys!) tilization and embryo devel opment
21 4/12(33.3)2" 10/38(26.3)% 2/38(5.3)? / / (%)
24 8/11(72.7)" 14/22(63.6)" 4/22(18.2)"° (%) Embryo developed/ cuitured
27 16/21(76.2)® 33/49(67.3)° 10/49(20.4)° Cumulus Fertilized/ embryo ( %)
30 11/15(73.3)® 24/31(60.0)°  3/31(9.7)° status inseminated ( )
- oocytes( %) Cleaved Morula(blastocyst)
Different superscripts within one column differ sgnificantly (One-Way Natu 5/ 40 6/ 72 o/ 72
ANOVA, P<0.05). rly denuded (12.5)2 (8.3)2 (0.0)2
4 Artifi-  29/66 57/ 160 17/ 160
cidly denuded (43.9)" (35.6)° (10.6)"°
Table 4 Hfect of the degree of cumulus expansion on fertil- 1-2
ization and embryo devel opment With 1 - 2 31/ 40 88/ 135 28/ 135
layersof cumuus  (77.5)® (65.2)® (20.7)®
0,
! ! (%) cdls
(%) Embryo developed/ cultured
>3
Degresdl Fertilized/ embryo (%)
cumulus With 3 or more 56/ 68 134/ 200 47/ 200
i i nated
eganson () layersof cumdus  (82.3)® (67.0)® (23.5)®
oocytes( %) Cleaved Morula(blastocyst) cdls
0 0/61(0.0)2"  0/85(0.0)? 0/85(0.0) *
1 1/30(3.3)° 0/60(0.0)2 0/60(0.0)? Different superscripts within one column differ sgnificantly (OneWay
2 6/40(15.0)° 13/106(12.3)° 0/106(0.0)? ANOVA, P<0.05).
3 25/40(62.5)® 43/90(47.7)® 11/90(12.2)° 2.6
4 49/ 60(81.6)* 83/ 125(66. 4) T 27/ 125(21. 6) ®
Different superscripts within one column differ sgnificantly (One Way
ANOVA, P<0.05). /
2.4 3
, O
L 1 t 1
3 4 ) Marquant-Le Guienne et a. (1990)
/ (P<0.05) , 3 ,

, (36 % - 95 %)
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(2000) , 21h 30h /
, 17.6% - 74.7 %, 24 h 27 h ,
1.0%- 32.6 %,
6 L
Table 6 Efect of cumulusduring in vitrofertilization on fer- 1 ’
tilization and embryo devel opment '
/ / (%)
(%) Embryo developed/ cultured '
Cumulus Fertilized/ embryo ( %) ’
morphology inseminated ’
oocytes( % Cleaved Morula(blastocyst)
Conr 24/ 30 63/ 96 14/ 96 ( 2002)
pletely denuded (80.0)%" (65.6) 2 (14.5)°
26/ 32 62/ 90 21/ 90 ( )
Partially denuded (81.1)? (68.8)2 (23.3)2 1.9
40/ 49 101/ 150 33/ 150
Intact (84.6)2 (67.3)¢ (22.0)2

Different superscripts within one column differ sgnificantly (OneWay
ANOVA, P<0.05).
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