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Inhibiting the meiotic resumption of goat oocytes with roscovitine
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Abstract In vitro, when oocytes are removed from follicles, they accomplish nuclear maturation quickly with insufficient
cytoplastic maturity, and this may lead to decreased developmental competence of IVM oocytes. Attempts have been made
to prevent precocious meiotic resumption of oocytes and allow for adequate cytoplastic maturation in vitro. However, no
such attempts were reported in goats. In this study, ROS and BL-I, two specific and potent inhibitors of maturation-pro-
moting factor (MPF) activity, were used to block germinal vesicle breakdown (GVBD) of goat oocytes, and their effects
on oocyte maturation, activation and embryo development were studied. The results showed that both drugs blocked
GVBD of goat oocytes efficiently but their action was dose-dependent. Regimens of 200 pmol/L ROS, 100 pmol/L BL-I,
100 pmol/L ROS + 6.25 pmol/L BL-1 and 50 pmol/L ROS + 25 pmol/L BL-I blocked, respectively, 78.4%
80.9%, 80.3% and 77.8% of oocytes in germinal vesicle (GV) stage during a 24-h culture period. Following a further
24 h culture in maturation medium, almost all (81.3%, 81.9%, 83.2% and 85.2% ) of the inhibited oocytes resumed
meiosis and developed to the metaphase [I (Ml ) stage. When oocytes matured after inhibition were activated with iono-
mycin and 6-DMAP, activation rates in the 4 treatment groups were 93.3% 5, 96.2%, 92.5% and 90.5% » not different
from that (97.8% ) of control group. However, rates of cleavage and morulae of treated oocytes were lower than those of
control oocytes. ROS and BL-I inhibited cumulus expansion and the inhibitory effect was not reversible after maturation
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culture. In conclusion, both ROS and BL-I inhibited meiotic resumption of goat oocytes in a dose-dependent manner and
the dosage of ROS and BL-1 can be reduced to a big margin when used in combinations. Inhibition with ROS and BL-I for
24 h did not compromise subsequent maturation and activation, but affected cumulus expansion and embryo development
of goat cocytes [ Acta Zoologica Sinica 52 (2): 342 —348, 2006].
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19970 SR1MT, FEARSN, BN BRI ORI 5 2] 55 5%
W R, AEITUR 564 RIS D81 B2 1 P R I A
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FWHIZE (Mermillod et al.» 20005 Ponderato et al.
2001; Kubelka et al. » 2000; Lonergan et al. » 2000;
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(Beux et al.» 2003; Krischek and Meinecke, 2001:
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Table 1 Inhibition of BL-I and ROS in different combina-
tions to meiotic resumption of goat oocytes
gfﬁi; (ifﬁﬁ WG %GV A
Cunol/L) Cunol/L) Oocytes treated % GV oocytes
100 - 36 17.0+1.7¢%
150 - 58 43.6+6.6"
200 - 51 78.4+3.8
12.5 6.25 80 13.9+2.6%
25 6.25 90 18.9+2.6%
25 12.5 85 25.8+2.6
25 25 83 35.6+6.8'
50 25 62 77.8+2.8°
100 6.25 61 80.340.3°
- 50 80 52.8+4.5
- 100 43 80.9+4.9°
}%FRT Pre-culture control 81 86.7+3.3°
IEH B FE0 I Culture control 30 6.7+3.3°

[l = s A R B b 225 AN 22, P>0.05.

Values with a common letter in the superscripts did not differ P >0.05.

= COCs 1E 75 AR ROS A1 BL-T 411
FIEEFREE R IE 24 h JE A R B B, 4
FE D W, BT, 200 pmol/L ROS
A1 100 pmol/L BL-1 BE AT 20 4W 1 (b == OF £F 41 il
GVBD, 734 78.4% 1 80.9 % 1 5N BE4H fg B A7
SEREAE R (B 1A). HBEAR ROS A1 BL-T # ¥
), X GVBD B9 ) 2% T R e a T I,
100 pmol/LL ROS + 6.25 pmol/L. BL-1 A
50 pmol/L ROS + 25 pmol/L BL-1 G&% A 240
= 09 BE 4 i GVBD, 0 2 23 5 80.3% AN
77.8% , HEMPELGHAREAT RANE GVBD. P
Ub, BUR R SE 5 Pk B 200 pmol/L ROS. 100
pmol/L ROS + 6.25 pmol/L BL-I. 50 pmol/L
ROS + 25 pmol/L BL-1 #1 100 pmol/L BL-T P44
PO AT T ST . Sy ANE SR R
P, O g M ES AR KRS T
2.2 IR IR G e b 1E 5 5 LA O RE AR ) AR
A
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B A I AR IR R0 X 400; BD BIRFARBLBGE 5 TR AN % x 4005 © RN RS R T EI

4 A1 x200; D) AR ARSNE G BIZEIRE X 100

Fig.1 A) A goat oocyte arrested at the GV stage X 400; B) An activated oocyte with 2 pronuclei X 400; C) In
vitro developing embryos at 4-cell stages X 200; D) In vitro developing Blastocysts X 100

FEANHIRE TR 24 h 19 COCs ¥ M IEH K7 9% 24 h,
R 2 OO REAH ML e A . 45 (R 2) KW, &
JITide )y MR 5% 24 h I8 COCs % 0 1E 15 9% 24
he B 7 50 81.3% 81.9% . 83.2% A
85.2%, SATMA (83.0%) LW % . RN,
IR FE 24 h G N IEH R TR, U AR K
PR
2.3 APk 77 ANEIET IR T OFBEAN I i DIOME SO

V2 Tk T SIS 9% 24 hy  FREE R IEH SR
24 h IR AN BE AR M EAT A 20, R A LA
oL (B 1B). 4558 (R 3) KW, K 41% AN EE
S 1RO R 43 34 93.3%  96.2% - 92.5% Fil

90.5%, SXIH4l (97.8%) L #FHER.
2.4 fRBRINE] S B TR B PICHE VR BG 10 4R 1
i)

LPTLE T EAMEIEL IR 24 h e, SRR TR RRAR R
PICHE P J 55 97 9 K Ao 2 AICME IR B 1) % 75 45 0

F2 ZAWHIEE IR 5 TR 0 H B IR L2 O REAN K Y B A
T
Table 2 Maturation of goat oocytes after meiotic inhibition by

different protocols

AbBRAL

Treatments

PRI A

Maturation in vitro

ROSWKEE BL-TWREE Hreops
Con. ROS Con. BL-1 Oocytes

MILGR% BRI TEd hE%

% MII Oocytes % FCE oocytes

C(pmol/L) (umol/L)  cultured

Control 132 83.0+2.8"  88.2+6.0°
200 - 91 81.3+1.8° 0.0+0.0
100 6.25 83 81.9+3.9° 0.0+0.0
50 25 54 83.2+1.1° 0.0+0.0°
- 100 54 85.2+1.7% 0.0£0.0°

5 h AR ) ERE N 2 A3, P>0.05. FCE: Bl E5E 49
JE.
Values with a common letter in the superscripts did not differ P >0.05.

FCE: Full cumulus expansion.



346 | )

52 4

24
2%

{4

(Bl1CHI D). &5 (R4 KW, Priks Eas
IR REE (55.3% 46.1% 43.2% F1 44.1%)
FIZHEE A (8.2% 3.7% 4.9% F1 3.6%) &
B, HAE R FE AR T R4l (o,
96.3%; MK, 33.0%). FHE 1O S
WRHGAS RE A B I HEME, 10 A & 40 K x f Al
10.8 % ANHEN & & I .
3 i
BL-I % 13 COCs 4 280/ - B2 25 100
pmol/L, S54-MAHEBL (Kubelka et al., 2000; Lon-
ergan et al. » 20005 Hashimoto et al.» 2002), I
A RAE IR ZAGIRZ . Wu et al. (2002) H
12.5 pmol/ L BL-1 A5 24 1% 51 14 41 i pak K 73 2
IV . ROS AT Ll =2 51 (145 280 1 B2 R 200

%

K3 BPTIk T EAMGIRE TR IS I RR A0 M RS
Table 3 Activation of goat oocytes after meiotic inhibition by

different protocols

LbBEH W
Treatments Activation
ROS K BL-1 % Ak G TS 90 %
Con. ROS Con. BL-I Oocytes % Activated
Cpmol/L) Cpmmol/L) treated oocytes
Control 51 97.8+2.2°
200 - 48 93.3+3.9°
100 6.25 60 96.2+2.2°
50 25 39 92.5+4.4°
- 100 41 90.5+1.5°

=5 EHEATFRERAEE, P>0.05.

Values with a common letter in the superscripts did not differ P >0.05.

K4 GPTIE T EANEIEE IR G O BEA I AE IR IR (4 AN R H
Table 4 Development of activated oocytes after meiotic inhibition with different protocols
Kb FY A7 I I %
Treatments BER B2 % Embryos developing to
Oocytes
ROS # % BL-1# & treated 2- 40K 4-4 8-4i ML £ 3

Con. ROS (pmol/L)  Con. BL-1 (pmol/L) 2-cell 4-cell 8-cell Morulae Blastocysts
Control 69 96.3+3.7°  83.314.9° 54.5+5.0° 33.0%+6.6° 10.8+3.6°
200 - 54 55.3+13.9° 25.2+8.3* 11.6+1.6° 8.2+3.1° 0.0+0.0"
100 6.25 51 46.1+10.5" 18.0+1.7> 10.2+2.0° 3.7+2.1° 0.0+0.0"
50 25 42 43.2+4.1> 21.4+3.6® 9.3£1.6> 4.9+2.5 0.0+£0.0°
- 100 52 44.1+7.5> 20.1+3.8* 13.4+0.5> 3.6+1.8 0.0+0.0°

F—sh ST RERANEE, P>0.05.

Values with a common letter in the superscripts did not differ P>0.05.

pmol/L, & T4 (Mermillod et al., 20000 #1
¥ (Krischek and Meinecke, 2001; Marchal et al. ,
2001) SHIAE IR EE . ANFEPRR ) COCs BT 5 7 il
FIREA—FEM R R AT REA AN (1D AN [FE B
55 N RESH B o 550 70 24 (I A ], DRI 7 A )
JEE (R4 SR A AN [ R s (20 I kgl or 34
(R AR IR, (EE B Bl B A AN [ (1 3
W b Pk iR R 59 A — A, DRI 5 3505 75 40 )
WEA—F. Kitagawa et al. (1993) K, KK
J& BL-1 640 CDKs (1Csy=0.68 pmol/L), T}
L O D A ) A AR S K B (MAPK,
ICsy =94 pmol/L; PKC, ICsy=160 pmol/L; PKA,
IC5 =260 pmol/L). A, ROS 7EARSMIE] MPF
WEPEM 1Cs0 M 0.45 pmol/L, HAH] MAPK W& P
WRE Cerkl, ICs) = 34 pmol/L; erk2, 1Csy = 14

pmol/L) #5152 (Meijer et al.,» 1997). {RHE
ROS F1 BL-1 &40 MPF 35 P, {H 2 20 B2 iy ¥k 5
A BeFNHIONREAN B GVBD, i B A MPF 842 0
REGH M pscsl or &2, e (i MAPK)
Z 5. Fril, AAH MPF JFAS Ge 40 161 61 RE4i
WA 7 R . Motik et al. (1998) UF#, 7
BL-1 #0317 MPF W& VERIIG LT, MAPK 48 £ & PA
VR M B0 BE 41 i & 45 GVBD. Mermillod et al.
(20000 tHUEBH TI1X— ki
ARSZIGUERE, ROS F1 BL-1 45 & 4 H v] B
F A AR, X TR S FRAR IO O -RESH
HI75 . Ponderato et al. (2001, 2002) ik H,
ROS F1 BL-T W& 4F H w] LA i 4= 51 B 40 A 8 25 4>
2452 . ROS F1 BL-1 B6A A H A3 B [ A FH 1 J 1A
ATREE B EEE, #5 ATP 564+
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cde2 Wl 1) ATP 45 G A7 80, FHIE ede2 Wl 1) 1E
WHER L (Meijer et al.» 1997; Kitagawa et al.»
1993; Motlik et al.» 2000

FHI S L= 5 BEAH 1) 8 A0S RE ) AN 56
m, HANHENE G B B Be 1 N B, wIREZE ROS A
BL-1 W51 A T O8-RF 40 )i 50 k0 4 Az & A T IR %
A AR, Hrh ORI AT . A g e
AL RE LR R FURURGR LSS (Faerge et
al.» 2001; Fair et al.» 2002; Lonergan et al.,
2003). FHTIX LB A0 i 4% #1540 i 1F 5 AR B ) e A
PIAHOG, BT SR — 5 23 0T B REH i 114 i e 0 bl
Ja R RE A 52N o

G g X TRE R s & MGG TR E R
I X (Tanghe et al. » 2002; Chen et al. » 1993;
Vanderhyden, 1993). Hunter and Moor (1987) #i
0 OF g RERE L 5E 174 O B 40 S A4 S0 1 ) ) e
brdEe ARTM, AN (2002) (E4% BIESE, DR
P REIF AN X O RF A0 AR BT W] RS R . A
SERALUER], 0TS 98 AT I L =E 5 REAE
WEFERT DL B2 (Ponderato et al.» 2001) Al
¥ (Marchal et al., 2001) =, ROS F1 BL-1 i
COCs W FEH OF gl AN A AE Y RE o SR, 5%
A IR G, U A ARk By, JFH
P REAM i 28 4 A1 52 R BB AL BE S Be W K B B
o A Ll = 51 BEA0 0 5 7% 5 e o IE R R, O
T AIAN R ALY T, SIRE 5% 5 O RR 40 K Rk
HREM.

ROS I BL-1 B&47 2804 i 1L = 59 B 40 o 5 573
R, TAWHIEH BRI, & 4a
AT BARAT R E IR, S e AL, i
OB 10 99880 4 24 T 400 1) 5 2 5 1K) ROS AT BL-1
WEE: L E SR REAN Mo 20 I A J7 AT ICE oy R4
Ja. NIRRT RE, WOE MG AS fe K F B %
o BRIE, = DR RGN AR e sk IF, ot
S EE e S, WEE 2.
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