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1.4 24 h, 2 1 10
CHX , 500 g/ ml CHX
(D , GVvBD, )
; (2 , CHX GVBD,
CHX ;0 (3) CHX CHX O.1pgm
24h GvBD 10 % GvVBD
;o (4) CHX, 2 CHX
3
2.3 CHX 24h , GvBD
1.5
COoC 104 g/ ml CHX
24 h, CHX
2 0 2 3 4
2.1 6 8 12h , GVvBD , 3
CHX 24 h |
COoC G ,
, 0 12 24 30 36 40 48 h , 4 h,
, , 61.5% GVBD; 6 h ,
1 GVBD 79.2 %; 8 h , GVBD
2.2 CHX 72.7%, 22.7% M 12
h 71.8% ; 24 h
27.8% M
0 0.1 1 10 50Mg/ m CHX
1
Table 1 Nuclear status of porcine oocytes at different time of culture in mTCM-199
Status of nucle
Time of culture No. of /
(h) oocytes (Gv) (GVBD) M ) (Ana /Td ) ™M ) (Degenerated)
0 57 53 4
(93.0) (7.0)
12 41 41
(100)
24 31 3 25 1 2
(9.6) (80.6)% (3.2°¢ (6.5)°2
30 40 4 13 18 3 2
(10) (32.5)° (45)2 (7.5) (52
36 90 0 7 36 22 15 10
(7.8)° (40)2 (24.4)2 (16.7)° (11.0)°
40 47 10 32 5
(21.3)° (68.1) (10.6)?
48 61 51 10
(83.6)2 (11.1)°
* % ( ) ab: P<0.05 bc: P<0.05 ac: P<0.01
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Table 2 Hfect o CHX on nuclear maturation of porcine oocytes with or without cumulus cultured for 24 h in vitro
Status of nucle
CHX
Cumulus Con. CHX {ug/ m) No of oocytes
(Qv) (GvBD) (Degenerated)
+ 0 30 0 30 (100)? 0
0 30 0 28 (93.3)? 2 (6.7)
+ 0.1 36 32 (88.9) 4 (11.1)°
0.1 35 33 (94.2) 2 (5.9)°
+ 1 35 34 (97.1) 1 (2.9)
1 35 32 (91.4) 3 (8.6)
+ 10 46 45 (97.8) 1(2.2
+ 50 45 41 (91.1) 4 (8.9)
ac: P<0.01
3 CHX 24 h GvBD
Table 3 Time of GVBD occurrence in pig oocytes after 24 h of CHX block
Culturd duration Oocytes (av) (GVED) M ) M ) (Degenerated)
in norma medium (h) examined
0 21 21 (100)°
2 23 23 (100)*
3 27 26 (96.3)? 1(.7°
4 52 18 (34.6)° 32 (61.5)? 2 (3.9)
6 48 9 (18.8)° 38 (79.2)? 1 (2.0
8 22 1 (4.5° 16 (72.7)% 5 (22.7)°
12 32 0 7 (21.9)° 23 (71.8)® 2 (6.3)
24 90 0 44 (48.9)° 10 (11.1)° 25 (27.8) 11 (12.2)
ac: P<0.01
2.4 CHX 12 h CHX, 32.7%
GVBD 24 h CHX, M
100 g/ ml CHX 31.3%,
0 6 12 24 48h , M 36 h CHX,
438 h, CHX 24 h 4 h 65.4 %, (79.5%, P <
, 48 h , 0.01)
CHX 6 h, 77.1%, 2.6 CHX
(84.1%) 12 h , CHX
, , 24h 36 h
( 4 CHX ,
2.5 CHX )
CHX 4 6 h,
0 6 12 24 36 , 3 4
48 h 1 g/ ml CHX ( Daen et al. , 1994) CHX
48 h 5 6 12 h 36h
h CHX, GV (91.9%) , 24 h CHX
GVBD, CHX 48 h 16 h
(92.5%) ( 6
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Table 4 Maturation of porcine oocytes after treated by CHX for different time
CHX Nudear satus
Timein Time in normd No. / /
CHX (h) medium (h) oocytes Gv) (GVBD- M ) (Ana /Td ) M ) (Degenerated)
48 69 0 7 (10.1) 0 58 (84.1)2 4 (5.8)
6 42 70 0 11 (15.7) 0 54 (77.1)? 3 (4.3)
12 36 90 0 32 (35.6) 8 (8.9) 44 (48.9)° 6 (6.7)
24 24 90 0 44 (48.9) 10 (11.1) 25 (27.8)° 11 (12.2)
48 24 95 0 52 (54.7) 6 (6.3) 14 (14.7)°¢ 23 (24.2)
24 48 48 0 18 (37.5) 0 15 (31.3)° 9 (18.7)
48 48 50 0 17 (34) 0 11 (22)° 22 (44)
24 0 32 32 (90.6) 0 3 (9.4)
48 0 33 33 (75.8) 0 8 (24.2)
ab:P<0.05 bc:P<0.05 ac:P<0.01
5 CHX
Table 5 Hfect of the initiation time for CHX treatment on the maturation of porcine oocytes
CHX Satusof nucle
Duration in norma Duration in CHX No. / /
medium (h) (h) oocytes (ov) (GVvBD- M ) (Ana /Td ) (M ) (Degenerated)
0 48 40 37 (92.5)2
6 42 37 34 (91.9)2
12 36 52 34 (65.4)° 17 (32.7)°
24 24 64 0 34 (53.1)? 5 (7.8)? 20 (31.3)°¢ 5 (7.8)
36 12 81 0 19 (23.5)° 4 (4.9° 53 (65.4)° 5 (6.2)
48 0 78 0 0 62 (79.5)? 16 (20.5)
ab:P<0.05 bc:P<0.05 ac:P<0.01
6 CHX

Table 6 HEfect of CHX on the cumulus expansion of porcine oocytes cultured in vitro

CHX
Duration in CHX medium (h) Duration in norma medium (h) Cumul us expansion
0 48 3 4 (Expanded to degrees 3 4)
4 44 3 4 (Expanded to degrees 3 4)
6 42 3 4  (Expandedto degrees3 4)
1 36 2, 24 h (Expanded to degree 2,
corresponding to that matured for 24 hin norma medium)
16 32 (No expandon)
24 24 (No expansgon)
24 48 (No expangon)
GvBD, GV
3 (Moor et al., 1986; Hunter et al. , 1987; Srard
3.1 CHX GVBD et al., 1989; Kastrop et al. , 1991; Tatemoto et
al., 1995; Alm et al., 1996) )
, , GvBD M GvBD ,
M M , CHX , CHX

(CHX) GVBD
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GV GVvBD CHX 12 24 48 h
(Hashimoto et al., 1988; Sollos et al. 48 h,
1991) , e\ (Alm , CHX 12 h
et al. , 1996) , 12 h
, CHX CHX, M
24h 48h GV , CHX (Kastrop et al., 1991) , GvBD
, M M ,
CHX , GVBD
( )
GV (Alm et al. , 1996; Taieb et al. , 1997)
(Kubelka et al. , 1995) 3.3 CHX
B (cyclinB)
, B B (cumulus expanson) ,
p34cdc2 , coC
M PF (preMPF) M PF :
MPF, GVBD (Chen et al., 1993; Vanderhyden et al.,
(Taieb et al., 1997; Levesque et al. , 1996) 1993) , CHX
CHX , )
4 8h GvBD , )
4 8h PMSG , pPFFE  FCS
GvBD ( B) (Daen et al., 1994; Chen
et al., 1994) , CHX 16 h
3.2 CHX , pFF FCS PMSG
; , COC
CHX GVBD , )
GvBD )
, CHX GVBD CHX
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(Abstract)

EFFECTS OF CYCLOHEXIMIDE (CHX) ON IN VITRO MATURATION
OF PORCINE OOCY TES’

L I Guang-Peng M EN G Qing- Gang WEI Peng YU YuanSng

CHANG ZhongLe  TAN Jing He
( Department of Biotechnology, Northeast Agricultural University, Harbin 150030, China)
( College of Animal and Veterinary Sciences, Shandong Agricultural University, Taian 271018, Shandong, China)

Snce it was reported that protein synthess and RNA transcription during early hoursof culture is essential
for germinal vesicle breakdown (GVBD) in in vitro maturing oocytes, a series of experiments have been de-
dgned to study the effectsof cycloheximide (CHX) , aninhibitor of protein synthess, on GVBD , condensation
of chromatin, oocyte maturationto M stage and the cumulus expandon of porcine oocytes cultured in vitro.

Porcine cumul us-oocyte complexes (COCs) were agirated with a syringe from the follidesof 2 6 mm in
diameter on the ovarian surface and cultured in mTCM-199 containing 10 % FCS, 10 IU/ ml PMSG and 10 %
pFF, inan atmogphere of 5% CO,in air at 38.5 39 . Fve experiments were conducted in this study. In
experiment 1, the nuclear changes during maturation of oocytes cultured under norma oconditions were ob-
served. In experiment 2, efectsof CHX concentration on oocyte maturation were studied. In experiment 3,
oocytes were firgt cultured in medium containing CHX for 24 hours and then trangerred to and cultured in nor-
mal maturation medium to study the effect of protein synthess during first hours of culture on porcine oocyte
GVBD. In experiment 4, oocytes were first cultured in CHX-containing medium for 0, 6, 12, 24 and 48
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hours before being tranderred to and cultured in normal maturation medium up to 48 hoursto study the effect of
CHX during early hoursof culture on oocyte maturation to M stage. In experiment 5, at different hours of
culture in norma maturation medium, oocytes were tranderred to and cultured in CHX-containing medium up
to 48 hoursto study effectsof CHX during later hoursof culture on oocyte maturationto M stage.

The resultsobtained were asfollows: (1) GVBD was completely blocked when CHX was added at concen-
trationsof 1, 10, or 504 g/ ml. However, GVBD occurredin some oocyteswhen CHX wasat 0. 14 g/ ml. The
CHX inhibition of GVBD wasfully reversble and once CHX was removed GVBD occurred very soon. When the
COC wasfirgt culturedin the presence of 104 g/ ml CHX for 24 h and then tranderred to and cultured in normal
medim (without CHX) , GVBD occurredat 4 8 h, 3 to 6 timesearlier than that occurred under norma condi-
tion (20 24 h) ; (2) When the COC wasfirst cultured in the presence of CHX for 0, 6, 12 and 24 h, and
then tranderred into normal medim and continued to culture yp to 48 h, the M maturation rates of oocytes
were 84.1, 77.1, 48.9 and 27.8 %, repectively; (3) When the COC was cultured in norma medium for 0,
6, 12, 24, 36 and 48 h, then cultured in CHX media y to 48 h, the maturation rates were 0, 0, O,
31.3%, 65.4%and 79.5 %, regectively. Insummary, results2 and 3 indicated that with extenson of expo-
sureto CHX, whether during early or late hours of culture, oocyte maturation to M  stage was reduced
markedly. ; (4) CHX inhibited the expandon of cumulus cells. Based on these results, we conclude that the
GVBD and maturationto M stage of porcine oocytes needed de novo synthessof proteins.
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