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Epidermal growth factor improves in vitro maturation of immature mouse oocytes
WANG Lian-lian, QIU Yan, XING Gui-bang ( Center of Assisted Reproduction, First Affiliated Hospital of Chongging Medical Uni-
versity, Chongging 400016, China)
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Abstract; Objective To investigate the significance of EGF in the in vitro maturation, fertilization, and
pre-implantation development of the immature oocytes, Methods The immature oocytes were isolated from the
ovaries of the rats. The germinal vesicle (GV) ooeyles were cultured in the EGF solutions at concentrations of
O(control), 0.5, 1, 2.5, 5 and 10 ng/ml Ham" s F10 culture media. The status of germinal vesicle break-
down( GVBD) and the extrusion of the first polar body ( PB1) were observed. The achieved M Il oocytes were
then inseminated in vitro; and the pronuclei ( PN) and the pre-implantaon development were observed. The
grade | - [ 4-cell embryos were selected and implanted into the fallopian tube of the rats with the 1 day pseudo-
gestation.  Follow-up observations were made till the delivery. Results  After GV oocytes were treated with
EGF solutions at concentration of 1, 2.5, 5 and 10 ng/ml for 12, 16, 20, and 24 h, the GVBD in the GV cu-
mulus-oocyle complexs( COC) have better outcomes than that of the control group( P <0.05, P <0.01). For
20, 24, and 36 h in the 2.5, 5 and 10 ng/ml EGF groups, the elimination ratio of PBl was higher than that of
the contral group( P <0.05, P <0.01), particularly in the 5 ng/ml EGF (P <0.01). The degeneraling rales
of the COC group cultured in the 1, 2.5, 5 and 10 ng/ml EGF were lower than that of the control group( P <
0.05, P<0.01). The fertilization rates of the cocytes and the incidence rate of 2-cells and 4-cells in the
5 ng/ml EGF were higher than those of the control group (2 <0.01). Conclusion EGF promotes not only
the maturation of COC in the GV phase, but also the fertilization and pre-implantation development in a dose-
dependent fashion. enhancing effect of EGF was closely related to the dosage of EGF.

Key words: epidermal growth factor; oocyte; in vitro maturation

A 1 B BE A AR AR B Cin vitro: maturation BEWR ., BT AR N A2 AL T — RO IR T
VM) FEDEIOR LA TN AL E T T AR SR S5 9% DR R 8, I RIS 43 . B8R TVM AR TE AN BT 1Y
I T B AL AT A S0 2 N ROE AR M, A T RNE  IRARE A JS 190 E 05 % A T A% , (A AL
G REA TVM 5 09 BRI AN RS AR I B R
AT EMIRC1976 -) & IEIRTEL BEL B0, BRSNS (R S AN IR0 B3R A LR L 32 1 B
m— e RS 2L, A T 45 2 BB 75 ¢ L R 240

Rl ELA :2006-12-15 4 [ 6L 020070211 L T o 4 AR A B AR S AR TV AR R G




2180 ® = FE E K ¥ % #f 529
B, REAERKAT (epidermal grouth factor, EGF) f&— 1.3 %itsa
FREXS 43 1 B BE R 6 x 10° iy 22 ik, S 45 R FL 25 34 FeHI SPSS 11,0 St 4 AT X K .
RSN G B A 2250 B0 A 2F 8 TE S50 i 5| T
EGF 1T HS A S0 55 36 ) B 09 £ 40 52 449 ( cumu- -
lus-oocyte complexs, COC) R4 07 E 75 52, 380 iy 2.1 EGF 3 GVBD & 469 %
— R A B TE RGBSt AT A0 R ke s (A 5h K47 12,16.20 h Fil 24 b, EGF #JE 4 1.2.5.5,
BT R LA R 4y S 1k i 40 ASRIF ST s Bl AR B 10 ng/ml 2} GVBD %A R H 8 TRHEAL(P <0.05, P <0.01) 5
(germinal vesicle, GV ) JH A i G BR A0 I 0 98 4 5"'*"/'"1 HLTEARIMS ff:clff’d .12 h il 24 h iﬁl%jﬂ] GVBD % 4 % %
¥ COC 1E R IR IE EGF [ 5 32 2 45 vh ok 17 A 4 b F1.2.5.10 ng/ml FHEH (P >0.05) , 5 T 0.5 ng/ml 41, {H
K EHEER(P<0.01), WEI
AR AT AMBO IO o 2 T
A, LU B0, 4% 2 91 0 P 535 9 B £ = e
EGE feliE B A 4 N
EGF {"ﬁ(ﬁfﬁ (ng/ml) AMIHLCA) 12 h 16 h 20 h 24 h
. 0( AR 40 3(7.50)  S5(12.50)  10(25.00)  18(45.00)
1 Mﬂﬁﬂ]* 0.5 42 4(9.52)" 4(9.52)¢ 13(30.95) 21(50.00)"
e [ 39 T(17.94)%  9(23.07)  16(41.02)* 26(66.66)"
1' Eﬂ-m#g 2.5 45 9(20.00)  14(31.11) 19(42.22)* 33(73.33)"
TR NTH FhOfEPE /L 25 1,8 ~ 15 TR i, A T bt 25 ~ 5 40 11(27.50)0 15(37.50)"  19(47.50)" 32(80.00)"
30 g, FH T 2RI 15 BB 40 5 3% 305 4% NIH MM b 6L 10 1L, 10 35 B(22.85)" 15(42.85)" 18(51.42)" 27(77.14)"
14 ~ 18 FE s (AR iE 35 ~40 g, H T 3RBORE . 35 1% 4% NIH /) a: P<0.05,b:P<0.01, 5340 k4%; P <0.01,5 5 ng/ml rb4i
Gl Xy A 5T DR B o R 2 S0 Zh v 2.2 EGI %f PBl & % 09w

1.2 BRFiE
1201 SRACABIERAN ML e B 9 RSMZRE Sk AE
25 FLMEPE /N B, B IRCBR S, L A (9 Ham s F10 B 98k ( 8
[ HyClone 23], Ji% 41k APC20858 ) 15 14 P 6L 3 Ve, 7o fire 41
SR e i B ARG B AR o,

JHBEHI &) Ham® s F10 8532000 7% 3 W05 4% COC #8 2
EL A 6 ~8 h A EFR i (L Ham ' s 1O B 35 4 0 SEal 1
FEW, A 10% BSA 0.5 U/ml FSH LK BEGF(1 e T8, (6
MEIPE D IO 3 ~ 5 B COC, B 37 C L fE
5% €O, ,95% 25 SR A A A RE YR R A0 b B 95 . IR AL 46
NTH BERE R U | 3 P 199 1000 S T PR 20008, 0 o 52 2, i i)
WA B (% 20) BT 0.5 ~ 1 mm R /NEE, DR 3 YRR T
AT 9 Ham ™ s F10 B5 32300 foRe R i 45 o 5 137 O
5% €O, ,95% 73 AR AT E (Y 55 7246 7D K5 7 40 min, It
HT AT A FT 1) 2 AT RS T B L1 24 200 ol
THHER(S ~10) x10°/ml, FERFFAE P S5 2 Do o 24
Wi (metaphase 11 M 1) 19 BR-E4 20 U077 52 4

Pepro Tech %

1.2.2 414 AR ZH A ECF (1) Ham ™ s F10 55353k ; 52
Yo dH AN A5 0.5.1 2.5 .5 .10 ng/ml EGF ) Ham' s F10 £
i

1.2.3  WEIEFR F FH {8 [/ Zeiss Axiovert 200 5 {58 i 17

WEE, ﬁ’ Uflﬁ?ﬁ A9 12 16,20 .24 h £E 8] 50 G0 N WS A
TG e A0 M AR A B 5 e A P Ak B i i % ( germinal vesicle
breakdown, GVBD) [R5+ 43 976 K535 15 119 20 .24 36 h WAL

A4 ( the first-polar body , PB1) (HEH 5 43 BIHEEE 9805 36 h 1
BE R EE A IR PR OL s (RSP S2 KR 6 ~ 10 h IS IURE A 1 s
HW}"“Z*'F*I'TH' 16 ~26 h, 7548 B G RET ( % 2000) S5 % i 32 1
R TR 2 R BRHE IR 5 T ML R/ B A, A R,
PRSI AR 50 1R A 010007 0 LA 4 45 I
JHH¥.

EGF #efE % 2.5.5.10 ng/ml 21119 PB1 @& % N 44 (
0.05, P<0.01), 5 ng/ml 411 AYEEFR1Y 24 36 h 15 PBI 1II=
H e ‘2.5\|0 ng/ml 20 (H G b 2 PE 2R (P >0.05) , 1]

W T 0.5 ng/ml 41 (P <0.05), COC £ 1.,2.5. 5,10 ng/ml
EGF ¥ B 35 F I AL 4% T IZH (P <0.05, P <0.01) .
WFE2.
#2 HIREMALZEPBL B COCELMBSRE(%)
EGF e [F e 14 2
1" e Ji5 J’r,\ AR (%)
Cng/ml) AHEHCCE) 20k 24 b 36 h
O( A0 40 3(7.50) 7(17.50) 12(30.00) 25(62.50)
0.5 42 2(4.76)  8(19.04)° 14(33.33)¢ 24(57.14)
| 39 5(12.82) 9(23.07) I1R(46.15) 16(41.03)"
28 45 9(20.00)* 15(33.33)" 23(51.11)* 1B(40.00)"
5 40 10(25.00)"  14(35.00)" 26(65.00)" 12(30.00)"
10 35 1{)(28.57)" 11(31.42)" ll(ﬁUv()(})" 1(1(31.4231'

a:P<0.05, b: P<0.01, Hafmaiksie, P<0.05,%5 5 ng/ml o4t

2.3 EGF 3 COC 974 4m jo 2 4 % R s A F 4 30
2.5.5.10 ng/ml 41 SZKG 58 T ;2.5 ng/ml 1) 2-41
M N % e % e T B2 (P < 0. 05) |5 ng/ml e FEE 114 240 i fif:
e 2 B B 5 T A IREH (P < 0.01) 32,55 10 ng/ml i (1)
A2 i VI 2 R T B2 (P <0.01) . WL 3,

#£3 HIRE EGF 3 COC ZHERMAEMPKE FHLLR

EGE e ML 41 AR 243K 41 M J i

(ng/ml) (1 (2NP) (% ) KR (%) KR (%)

O 4 i) 12 3(25.00) 2(16.67) 1(8.33)
0.5 14 4(28.57) 3(21.43) 2(14.29)
i 18 7(38.89) 5(27.78) 3(16.60)
2.5 23 10(43.48)" 8(34.78)° 6(26.00)"
5 26 14(53.85)" 10(38.46) 0 8(30.77)"
10 21 10(47.62)" 6(28.57) 5(23.81)0

a:P<0.05, b:P<0.01, 5 8 F4L L4



9522 1

FHRR . R AR PR i/ B A RS TR 2T A L i 9 B T 5 2181

3 g

FLTE 20 20 60 AFAR, Wi o & 4 L s i
A RS B 200 L B T B o PR PR, E AR AR T LA e
AR U R SR, SR T I IS 114 B 40 i ) I o R 2
Rl IR & & A4 N, LAk, KBTS
3 TR AN 3 2 S0 0 3, LASUIAS 20 40 kA% 40
O[] A P R A2 G 38 0 L R T 0 e P B A M

EGF & d S i o B R A I - 22—, R i /)
4% A B ) A B 0 9 b nT LA A T ], Westergaard
AT B A B 4 e XL 30 i 25 B9 4 K
WP ) EGF &t R FRE - AR 1 ~2 mm LY
BRI EGEF AYH Ry 25.3 ~ 30 ng/ml, (i B A0 S
~6 mm B (IR ECF S TR 7.1 ~9.4
ng/ml, (AT B0 0 A N S 00 9 A K 114 A [a] e 3 B
I Y ECE We s Gt E 2 Y L ARBERCR
0.0.5.1.2.5.5.10 ng/ml EGF ¢ & (1) 55 51 43 5 6 A
IR A TR AN , 450 B B A A A A R R
S U EATC, T GV IR RE40 I 4 0 B 7 0 fig ik
e HE

ASLIGLER R WA 1,2.5.5.10 ng/ml
ft) EGF A [a] i (] B GVBD i) 4 Ak 2834 b 3 % 1 X6 18
Y1, JULAF EGF 25 5 ng/ml e BE B 55 57 W e 2 3R 43 1Y)
GVBD %4 #fy 55, ifif EGF & &% 0.5 ng/ml (1% 3%
VPR G T A /N BT ARSI GVBD %2 A 4 4550 iE 4 94
AR 225, G5 R EGEF It 3 o ki b 3 41 g
&4k GVBD (%75, 3 L5 EGF By 18 43 56, HolwfE
He %N 5 ng/ml.

EGF fig UEAA A K5 37 1) A 124 B B 200 i 76 18 ik i
SrS RO, ol RE R B AR T 0 R A AR B | Goud
4SS 2 ng/ml HeFE ) BGF oA Y0k 40 i A 25
FIAR B ( denuded oocyte, DO ) iE T 1A 4M 5 45, B W Ay
64. 3% (1 A I ALF] 7 ML (5 R E N EGF (1)
33.9% W) o LR EGF ELHEE F T 00 B 41 g
A B (R HL AT RE AL - B RE A0 I A7 e 5 EGF A2 {4, b
A AHESR T EGF A2 0K (04 LT sk 1 EGE (1
O 5 /0 BB B 440 6 5 A A7 0 AR KT 23 1 i R 150
x 10° LAV Y43 i, AT 65 HOR L. PR AR
XorF R 6 x 107 [y EGF R %5 5) i i i W4l 45
EGF ZZAR45 4, i W 20 W Yt 1012 2 4% HEAE

Goud % JE— 55 £ W, COC 1 DO 1E EGF
Bege T Ak #) M I3 A9 B B 40 i 4 50 2k 81. 8% Al

64. 3% , 1] UL, EGF %} 1 COC A1 HIE T DO {4
SRR B EGE o n fE LA B e J0RE 40 i A o A
W F: 40 0 Dl A 23 S0 S i A T AL A T RE A B
TR AN |- A7 £ 4T EGF 24k, EGF RS b1 2 —
(AL K T o 254 BOF 2R BAAE N 5 J0RLA
L 0T BREE AE  %) BS AR RR L, i S 2 EGF
HEABRREAN s EGF (4706 Pk nT GE A B 0RL 40 B 375 = 19
S04 WME S I BRI i

AU A I eI K 2.5 .5 .10 ng/ml (1] EGF
ST ks TR IR A, RSP S G (1 EGF #ERE
(A2 A BT 00 6 200 R ) B (ACAD IS 5 Y EGE e
ASE B AR 2 G- 40 L 0 P T ) 2, 30 RE A 2 A2 K T
WSG9 R . W Ry S ng/ml () EGF 15 758 iU & FL /)
BURSMERG I & T . DI Scse RN W 1.2.5.5,
10 ng/ml [ EGF $5 35 i v (1) COC 3B L%/ 17 4) 1
g1, P AE EGE 7SS R RE B L] B Rk A
PR T

M2 EGF J BB 41 i A 75 2k 2 v di o 22 Y i)
Wi 2, i A R EGE AR ] LR S A i 2
T 240 6 0 28 S 0 A 2 A, o 40 A A A4 A R )
AEVE N I RECE UE R IG B 42 7 /D AR AR B B 21 )
B Ay T e i R R R IR AT i — AP F 5T EGF
TE NS 3t P i 1 P L RS T ) R i i 5t
A7 ] O A AR A e

B30k :

T1] Sakaguchi M, Dominko T, Yamauchi N, et af. Possible mechanism for
acceleration of meiotic progression of bovine follicular ooeytes by growth
factors in vitro| ] ]. Reproduction, 2002, 123(1): 135 - 142.

[2] HV i, BACHBEAEARIM ] Jbat: AR TR M, 2005,
233 -241.

[3] Westergaard L G, Yding-Andersen G, Byskov A G. Epidermal growth
factor in small antral ovarian follicles of pregnant women[ J]. ] Endo-
erinal, 1990, 127(2): 363 -367.

[4] Coticchio G, Rossi G, Borini A, et al. Mouse cocyte meiolic resump-
tion and polar body extrusion in vitro are differentially influenced by
FSH, epidermal growth factor and meiosis-aetivating sterol || |, Hum
Reprod, 2004, 19(12): 2913 -2918.

[5] Goud PT, Goud A PP, Qian H L, et al. In-vitro maturation of human
germinal vesicle stage oocytes; role of cumulus cells and epidermal
growth factor in the culture medium[ J|. Hum Reprod, 1998 13(6) :
1638 — 1644,

6] Lee GS, KimHS, Hyun S H, et al. Effect of epidermal growth factor
in preimplantation development of porcine cloned embryos[ ] ], Mol

Reprod Dev, 2005, 71 (1);45-51.
(8t £ %)



