B, 08137 B 10364
= 5. 2 B, 506090501424

&’ZKQ)‘

=2 (VAT

INERBEBR IR IME SRR Z RO

Optimization of Protocols for in Vitro Culture of Mouse Embryos

weeoon & At %
w5 # W IG5
PR w9
SRR IVANESF;IE ;{Q%Eﬁi

Lt A & K BB AL B 5 A
N Y A O F SR A A
proAE % B BB B

é )
ERERAE %%%/



Anhui Agricultural University

Master Degree Thesis

Optimization of Protocols for in Vitro Culture of Mouse Embryos

Postgraduate: Zhou Shixian
Tutor:  Assoc.Prof. Tao Yong

Co-tutor: Prof. Zhang Xiaorong

College of Animal Science and Technology, Anhui Agricultural
University,

Hefei, 230036

Hefei, Anhui, China

June, 2009



AR B RHCEETHRITUE (I H 455 08080703034) 37

¥

Supported by International Sci-tech Cooperation Project of Anhui

Province (Grant number 08080703034).



moa s

AN PP R AT M8 SR A ATE IR S T HAT 05T T RS BT 5T
o RIPAN, BT PRI EREMEBS M3t 7750, X AEEHMBABER
RIS BT FURR, A& IR 2 BUR M K2 B & O WU 6 2R BRGIE 15
A AR o 5 B — R A B[R] R 6 A 52 BT A 4] SRR 3% e SR 4 T
BRI RS T

BFSL R4 /ﬂ Z % A ) ;N/ ® { 7/5H

o1 SO A b

FNGERT MR LZBARN KA RARE | FFFEOR e, B 2R BUR Y
RSB EDFRRESL, VPSSR PR T, ATCURAISLED . GEEnsifi% s
BIFBARLE LA R L BUR N K% 7] LU AR R 5 RER R B R %
(2 VAL A ESHIETITg R

DRI /@ (2 /Zl it 2.0 w{AlA

G4 ¢%| @ Wil peo8 46 A



w =

PLICR /MR SZRIIIG U5z SAIe Rk, SR A F TR0 AR
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H IR IHZLZRY H 44.145.8%. 60.2+5.8%. 54.8+5.8%, HKAIAZERWALE (P>0.05);
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Abstract

To explore the effects on the development of mouse embryos between different
culture mediums,growth factors and cultured gas phase, the ICR mice fertilized embryos
(pronuclear embryos) were for the test materials. The aim of this study was to find a
suitable culture medium composition and cultivation environment of ICR mouse embryo,
and optimize the culture system of mouse embryos in vitro. At the same time, it was for
reference as well as other mammalian embryos in vitro.

There are four experiments, and all experiments were replicated for more than 5 times.
Cleavage rate, blastocyst rate here were denoted with the average + standard error of that
average, while the number of blastocyst cells denoted with the average + standard
deviation. Results were analyzed by SAS statistical software.Specific results were as
follows: (1) comparative study of the effects of the mKSOM, HTF, CZB three culture
mediums on development of mouse pronuclear embryos. The results showed that the
cleavage rate between the three groups were 74.1 £ 5.6%, 64.3 £ 7.3%, 71.9 £ 6.1%, and
there were no significant differences (P> 0.05). The blastocyst rate among three groups
were 15.0 £ 6.8%, 8.1 £4.9%, 19.9 + 7.7%, while total cell number of blastocyst were 66.4
+ 21.7, 68.0 £ 7.3, 66.7 = 16.9, no significant differences among them (P> 0.05), but the
mKSOM group got better efficiency. (2)study the effects of each ml mKSOM cotaining
Ing, 5ng, 10ng EGF or 10ng bFGF, 100ng bFGF on in vitro development of mouse
pronuclear embryos. We found that cleavage rates among three groups containing EGF
were 69.0 £ 10.1%, 73.2 £ 5.9%, 72.2 + 8.1%, the difference between these groups was not
significant (P> 0.05). For the blastocyst rates, 26.6 + 12.9%, 18.2 + 7.1%, 29.2 + 15.5%,
10ng/ml EGF group was slightly higher than the other two groups (P> 0.05). Total cell
number of blastocysts between three groups were 62.5 £ 19.9, 51.0 = 9.7, 54.8 + 154,
Ing/mIEGF group was slightly higher than the other two groups, but the difference was not
significant (P> 0.05). The cleavage rates of the two groups cotanning bFGF were 62.9 +
9.4%, 59.0 + 8.9%, without significant differences (P> 0.05). While blastocyst rate of the
two groups were 23.6 = 7.8%, 25.4 £ 7.3%, no significant differences (P> 0.05). (3) The
effects of the micropore culture system (well of the well system, WOW) and group culture
system on development of mouse prokaryotic embryos. The results revealed that the
cleavage rate of the two groups were 93.6 £ 2.4% and 83.2 £ 4.8%, no significant
difference (P> 0.05). The blastocyst rate of the two were 74.6 = 5.1% and 38.2 + 6.6%, and
the total cell number of blastocyst were 76.2 + 2.7, 58.7 = 4.9. WOW system was
significantly higher than the group culture, and there were significant differences (P <0.05).
(4)The effects of Lung air (lung), 5% oxygen, 20% oxygen three different gas phase
cultivation on development of mouse prokaryotic embryos. We found that cleavage rate of
mKSOM group were 63.2 + 5.8%, 69.7 + 5.8%, 59.7 + 5.8%, There were no significant
differences between the three gas phase cultivation (P> 0.05). Blastocyst rates of them
were 6.7 £ 5.1%, 22.6 £ 5.1% and 6.1 = 5.1%, so 5% oxygen group was significantly
higher than the other two groups (P <0.05). But difference between the other two groups



was not significant. The total blastocyst cells respectively were 39.3 + 7.1, 7.2 £ 5.8, 66.8
+ 7.1, 20% oxygen group was significantly higher than the other two groups (P <0.05),
while the difference between the other two groups was not significant. The HTF group's
cleavage rates respectively were 44.14+5.8%, 60.2+5.8%, 54.8+5.8%, and each group had
no not remarkable differences (P> 0.05). The blastocyst rate respectively were 0+0.0%,
6.7£5.1% and 2.845.1%, meanwhile the total cell number of blastocyst respectively were
0+0.0, 23.7£8.2, 19.0£8.2. Differences between the groups were not remarkable (P> 0.05).
The cleavage rates in CZB group were 64.4 + 5.8%, 59.7 + 5.8%, 57.9 + 6.2%, Differences
were not significant (P> 0.05). The blastocyst rates were 16.2 £ 5.1%, 28.7 + 5.1% and
16.4 + 5.4%, and the differences between the groups was not significant (P> 0.05). But 5%
oxygen culture group had the highest blastocyst rate. The total cell number of blastocyst
were 53.8 + 3.3%, 43.3 + 3.6%, 49.7 + 5.3%. 20% oxygen group had no significant
differences between the other two groups, however difference between the other two
groups was significant (P <0.05). In addition, under the conditions of three kinds of gas in
CZB medium it showed higher blastocyst rates, although the differences were not
statistically significant (P> 0.05). However, the total cell number of blastocyst significantly
increased under the lung and 20% O, gas ( 53.8 + 3.3%, 49.7 + 5.3% vs 43.3 + 3.6%, P
<0.05). That indicated 5% oxygen group and the group of lung gas can be used to cultivate
the mouse pronuclear embryos in vitro.

In conclusion, it would be more efficient by the choice of (1) mKSOM medium with
the use of WOW with 5% in oxygen under the conditions of the gas, or (2) CZB + WOW +
Lung air in the development of the mouse pronuclear embryos in vitro.

Key word: embryo, in vitro culture , mouse
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R, AR, M 2-4H B R IR AE RS IR, ARPREEAETI T . BEJS,  Ralph
Brinster[ 213 i G 7 (IR RE SRR, AlRE R 2-40 Mg T /) BRUTR iR B 5% 2 FE Ry
Bt. 1958 4F, McLaren Ml Biggers[3[F RS MG TR I 2R N T = s, TR
I R B IF IR/ o R R IE BT 1 — 5 [ 24l
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177N F 2, G e ) PR IR I a I A B R IR AR T (R R Le i gy, SRR R S
G IL R G R 7155 5%

/N B2 R B A LI R IR FE AR SN IR N, R WA T 2-4IH Y], IRk ok A
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(I RAENE . BERTE B e A B AN 2 S 802- 40 B PR, 1o HARE R 10— T4t
IAZAIN, BRIA S5 30N 2600 () B R T IS T A st b (R e e, IRIiG R 9% )5
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WEGCUESE, RGN A& Fh 2 BE IR 75 ELORFE — 72 1K1, an SR ) AP s iR 1
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B dlE A HOEUESE T A REWAAED P EH, 1k o S04 OV i B
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AP B A A B 25 TR A DT DRI A AL i [26], KB IR 51 T A B
AET T AR S IR SRR B 128 27140 0 FUW IR G S it 17 9740 Aid e
R B L
6 1EFFE RN E X ARRR R & B HI RN

WK B E SR B RED . HEHIRET, MIATEMEPEAEE( Hion
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INEE TG SRR R AL, ARANHE ISR b ) 40 B, A TS A Y EGF I
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R A B RS DR I SR R B R ) 200 . BRI, FEssgR i s
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JBE 5 3, PRI IR TEARAME TR, VS I0JBE B 2 G R & rT e E L ZE . Andreas
SE[33TLR B, PRAMREFRIT, FEEEIREE IS B &% 25 RE S35 I P 4i i F 19 40 B 50T
HAREE N R B, TS IR R E AR A RISSE[B34]RUESE T 737
SErh N B B 2R eI B e N R IR R B

IR AEAN AR F (FGE) 2B 72K, ] H Gospodarowicz[35-36] M\ 4l
MR 7 B9 2, RN A ) 2 AR T2 —, 40 Wi (bFGF) FIR
PE(FGF)PI RS . fEMGssgRd it , G ReS /3 WAFGF, it 1 43 Wb sk 5% 73w (1) 7
XEH TG, AHEE R
7 EFFNMEREIN & EBIE N

H ATl LB I G A4 85 7 07 o i - A AR G R e R 93 (370 O R A
7% (micro-drop) [38]HIIT 4472 7. () Well of the Well(WOW)iZ: 5535391 i A4 5%
771k (micro-fluid) [40-411%5.

B FRMAARTR N R/ NFIEE IR IR (0 2 DR 2s 8 G IR SN R S S8 I iR B:
TR B BT IS I IR IR B e S . CUES/NER[42] 457E[43]. AR[44]0 IR G
TR REAR R IR 0T LB 2R S IR R B 68 1. MR S [4SRIE SE 2 I in AR R A
TN R RS IR F 5 3 BRI AR Ik [ 23 W R0 55 - 7 A 22 o A K2 PR 412
HARSMNEG I K E o/ RGBT K Z AT 4-12 #/20ul[46]58 20-25 #4/50ul[47].
8 1EFERRMME NI SN LR ARSI 2 E B N

TG ACHIE AR A TROS BE AL 41 i P9 1F— 28 431, X G IR R &  BH A BCE IR
MR, BARTEOLT, WG A 2 by A8 A A FH AL, O ER AR BE E A T
B2 AREIR DA AEAE SR CRED T, X e RN ) SO R G A AN TR Y . 4
PRI BT AR Y 32 i — S A AR ST, N BEAH R S JVR it 40 i P #4844k
PIBALEE . 28D H IO S 75 21 DR & B S5 R e S AR I A, X
LB JFO R IR () T 8 R AN AT i/ D (1481

6 H BR(GSH) & — R A=Wt ]y I H B e . /D UG E I FE IR A3k 7453 B
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545 GSHINAE S, BLRTA PR R GSHE MG R, — Pl B-RESH B A oy
R A B, AT DA 2 32K o R B R T oKk s 59—/ AR 58 3 WA I GSH,
RN BT IR 2R X S8GSHATHTROS, 147 A K H -

9 IEFEFHEBNR S MIERRIKRINAE B RN

AT AE KR B L T RsY, I 2 R RS 2% rh 8 I i 32 228 3 A
i, ELERFFANIR AN (R E K. YERFANpH JBIE I 0AS e . 38 04 g sk
ST 58 B S5 5 T R4 B, B NSO A I3, A A I i ] 5 [ ok
BCGATEMRIE S, SURIRIR IR, UG RS /g AR, 1IER A wnit,
ORI (125 VR B BRI AE . BOWEEE (PVA) SR BRI .

A= B A (BSA ) e IR I — MR IR, RRES AR I —
SER AR B, R IRAT R R, TR BERE R A R i 4N i R . o
BSA JFANRESE A BUAIILTE FI/E T, iBSA S ILiE L F4 A5 00 K, BSA AN
REfE MG IR B -

FEAT SRS, R YRR LHREE(PVA) T4 RACEBSA 8 INHERS 20T
REUAF IR IR B « MIPVAE I S R AL A, B RIsE & BSALE
JaEE TR NN, AR R TR

KHAEA R OIHEEPVA)SZE B TR A 5 AR BRSO 27 10 I3 2 IR
WEA BRERKRT WEE 4R Y. 41 DL H At — LA A E 1)
W)J5Te I35 B A3 1) 2 R P T B R IR R 52 et 2 52 2% 2 T
10 BRZEEXBERRIKINA B RIFZ

IR LA IR B TE PR AR 5 1 R v S8 08 I 7 B4R R — e a8
TIEAEH, PR S SEURIG R G 520 . Py o0 R AR VBB Rl 310
mOsM-360 mOsM[49-51], I & Fh s PIRG4S 55 55 554 T Frits Z B IE s & A
A, A MEIAR IR BB I 250 mOsM-270 mOsM[52];  JEARANSZ RS IR G 4R R
TR it 2 TR 1) 55 72 M s AR VB 3 R TG T 270 mOsM-300 mOsM.

Hadi Z5[S314RIE /N SRR BGFEIBE K8 250 mOsM 454 N 5 2 5508 B 3 s il 1
310 mOsM, WURIEBIEE A 310 mOsM IR R PR InH &R, ok sk diad
FRNSIE T RS R BB, SCEMIRIRE TR, SRmIR IR & 2R
11 A &pHEXT IR A5 4 B RIF2 I

JIR B IR B I 5 O KT 95 [54-59],  H Rk 2 B85 95 % FINaHCO5/CO,
ARG, IFEBIS% COy, HEHES.5-6.5% COL K S LALERF 525 mmol/LEK IR #: 1% 78
A B 227 TP [HCOs-)/[HaCOS AR 0T 20: 1,  LAYERFA= R pH(7.2-7.4)[60]. L5/ R
WRRG T AE LU V2 PHYE ] (5.9-7.8) W M2-41 ik & RN ZERR[61], {HEHE IR,
2R O Bl 2- A0 1 /N BRI T A b R AR AR PHYA R L, mT DL 35 PRI R i B iR
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(RIREI[62]0 PRI AR TS 1R S5 = 4 T Rl IR S 15 FR I PHL, A HL Ik 34 3L AR
7.2-7 4 PHYGH . F5 T HEZE[631WFFTAIE S2CO 5 IR LR B £5.7%, X 2-41 B/ B iR 44
K E CAHBEREEEN . B kK i BHR T REA 0. JEFMNCO,
WEETHE, FEFRM T H,COs bz 3, HCOMREETHmAK, Wi —E M Ak
REERE S, AMEK RGN, Na fIH" ARG, DA RIG R 3 5 77 pH
IR, TR IR TR T 85 5 COLIR R B, IR A A CAZ B L a1 DU s A
WATEE IR P [HCOs™ [/[HoCO S L B A, AR AL T- ™ S 1 =i RN R
PEIREE,  [R] 30 v A% S T PRI WL A7 T e o I 5 T A AR e s A AR A 5%
IR R T, MOS0 ERRE 76 .
12 HEEZE

ARG RN ZHIRZ, B R Z Mg R =5, BlslR =550
K A RIS 0 S R ORI 22 57 o ANFRYEI RS FR L, LUK FR Al B A i
Ve iE I O IR B TR R I 2 S X AEAE [64] R 25 3 F/K L HIMCZB 555
B5, F3 o P 0B LR TH - DL A 6177 31 LR TH 1 0L Ay 35 77 4 MLgEAT /)N Bl 148 fi i
MBI EOREG, 45 AR Wk LR I [ 1 LA 440 i K 5 3 SRR 6 %35
LW EVEZE S A SIHFILA A9k B F MBI G R R WEE e, ik
CHHAIL A 440 B R & A EE I B 3R I & m TE=H PR R E %, (EE AN
AIRESE BT IR P S DE T VA 5835, SOl L E W — S R ReiE Uik,
BT DRI A G AP LG 7 — Yot i e FH MR, NS A E R T
B DRI, HEATIRRRES IR — IR PEAE = P M2 O W o eAh, AR EE 1 5
YUIE RS T A5 R B AR 2 s W IR IR AR AN A H o AELBEAG BRATTO IR i A4 A1 B IRk R AN
IR, Bk RETT R AL T3 O A F0 1 o AR BEAA AR RR R R, RSB IG A
BIFIHIRAEE, A4S RIG IR B R R SEA



51 &

G AR SNG TR IR RSN = RGN 2 —,  BEE IR TR SRR
IVF. SCNT. #IEPRSEMFIRN, 81755 N 5¢ 5 M s B R AR TVC AR & .
H AT FLh AR SN I EE 2 T A B S 78 R B I — R & S E S BRI AL
I . 22 sy BRI RS 229, WTALP. CZB. HECM-1. WM%%, 75—
BRI R B TR, WTCM199. DMEM. Ham’sF1045[65]. bR P Fiks g3
AR ARG PR P R & F AR IR I It L ), e IERE AR oKL
V). TEHLES T PUE AR R T 3R S AL, XS 0 i L 2P G B He it
TEFRTK. BT, RZMAGE IR A S A IS sy, AR ML s 0 n] B2t ok
A BEY)TON IR JiE ()55 25 AE DA S8 (R AL 3, DAL NAT T 4ok H D' [l G LV (1)
BRI MIAEIXFIIGOUT s 8 R 23 R 25 2 WA 1) 45 oo 7 DR gl i AR 2L

MIGIR B 5 R B R &Y, (MR ARG, &M 5kt
(] (A AR A RE i 2 2% . EGF 2 —Fh 2 IR BT, Al R AL RM IR,
(RAFEE 2 IR IRIRAL, (6% 5% 2 10 8 A B ne6], ARy k& fpch. ]
P/ ARSI TR G I FE R [67]

TEAR S5 T2 LB W) IR G I, LT B 2 A [A) B2 B 19 R 2R AR 4 & FHLIBT (in
vitro block of development)IL %:[82]. Wik, ERALE 8 UMW, W WT 4 4 ifiy,
/0N BUVR i 87 BELT 85 LT 2 gl o S0, Sl R RGBS 7Rk i g . e s
FRHEABIE S IS IR A R 40 M DR 1 L AR VR JiE 15 R ORI PS5 550 m) A () 7 8 b 35
AN N =1 i

HAT, /NEIEIRARANE F2SAEH R 5% COy. 95% S MR &SR, A
FEMH 5% COx 5% Oxv 90% Ny FISAHMEE . HZ, Hujhik, KT EdRpHh
AR N U iR B AR S EAEAEAR R e — A, A 4 o IR0 T4k
W ARG NAZA B TG R s A 4 R, nTRe s mIRia k&
AR 07, AR TG R T « AEARTRI T, BAr PR R 22 7 )it < (Lung
Air), HAAHARSE AR IR TER O . T 5 R A I ARG T SR AL K AR A B,
AT RUR IR iR AR S METR

AR LA ICR /NN ZRE G (kD iRk, LA R R TR R i
FEAAM LSS ISR AE KB F IR R . BN T T —FhReA 2 FE ICR /)b
BUARSMNIRIG R B TR R, /D BRGNS TR R G, A e FLah YR ia iR 4k
B IR R BB S R0 R



1 #RFF %

1.1 R348

LS. MEPERIREMES WS ICR/AN AR, MEPE /DN B 28 ~35H WS, 250K 1
PEANECRS6 W LA F, 32K W H B sk AR S P FRE ol
1.2 FIFN L o

TCM199 K57 (Tissue culture mediuml199, Sigma, M-7653); i BH Jii I% ¥
(Hyaluronidase, Hya; Sigma, H-3056); 1l 7l (Mineral Oil, Sigma, M-8410); 4214
Iy% (Pregnant Mare Serum Gonadotrophin, PMSG; "ERIBEsIIFT): NGB
JE¥ %% (Human Chorionic Gonadotropin, hCG; T — ¥z ) WEIERY (Sodium
Pyruvate; Sigma, P-2256); 7 # % 4 (Penicillin G; Sigma, P-3032); 5% %
(Streptomycin Sulfate; Sigma, S-1277); &IREH (NaHCO;, Sigma, S4772); FALES
(CaCl,, Sigma, C4190); 5L (MgCl,, Sigma, M8266); 4~ MLy [ 7K [ (BSA, Sigma,
A8806); M4l (Phenol Red, AMRESCO, 0648); Z:fififiZ (taunine, Tau, FIFAL24R
AT, 20011203)
1.3 EZENEE

{55 WAlBE (Nikon, TE300), SEAKRHEE (Olympus, TRPT-4045), CO, X4
(SANYO MCO-15A, SANYO Electric Co. Ltd. Japan), 25.0Hl (TGL-16B, Fif 2 =R}
FAXAR) D, pH A (DELTA 320 2, MpRFE)-FEA 2 A0 FigARAED: SRR E
HARYE (HemaGSM-2000 7Y, ZRifg 8 5 B A A PR A D
14 FERFI 5157 REH

pH . 1M HCI A1 1M NaOH

0.5%Hya: FXHL 20 mg (173 B IREGA T 2 ml FAEBEEhK T, SR hidt(ic 78
INEIRIG ERE 4ml, IR G 5.

/INRIERGEE RS T (HTR): #2361 B, Aldlse e a il yerkm, &1 4°C
TRAE o

/NRIERGIE TR T (CZB): #43& 2 Py B, AoHlse e midigrkm, BT 4C
TRAT -

/NRIEAGEEFRREC YT (KSOMD: %3¢ 3 B 7 Beil, Hoioe B ja i kbR
4°CLRAF -

LM (PMSG): #1000 TU 42 5 My (2 P BRI T 10 ml A3 #hoKk
0.5 ml FOVE DS, BT 4CHRAT.

ANBEBREIREE(WCG): ¥ 10001U [ ALRE AL PERR B R T 10ml A= 2 46
K, 0.5 ml BOE R BT 4CRAF

, BT

B



% 1 HTF PERRIESR i&RBCH

Table | Formulation of HTF solution for embryo culture

D%y S FEM & g/L
Ingredient Mol. Weight
NaCl 58.45 5.93852
KCl 74.56 0.34968
CaCl,. 147.20 0.22642
KH,PO, 136.10 0.0506
MgSO, 246.50 0.02407
NaHCO; 84.02 2.10638
60% 7L I 112.10 1.8644(ml)
AT R P 110.00 0.0363
Gkl 198.17 0.55091
BSA — 4.00
HEER — 0.06
W R — 0.05
[LAEAN — 0.01

e KRCHI HTF JEAGER IR0 4 LF pH (E, WERJR, RAFT-4°C, PIRMAISE

Note: Check for pH of prepared HTF culture solutions, sterile-filter into a bottle, and stroe at 4°C for two weeks.

% 2 CZB FRPRIEEFRRELH

Table 2 Formulation of CZB solution for embryo culture

%y TEM fi ] A g/L
Ingredient Mol. Weight
NaCl 58.45 4.7750g
KCl 74.56 0.3601
KH,PO, 136.10 0.1606
MgSO,(FL%) 120.37 0.1420
NaHCO; 84.02 2.1101
CaCl,.2H,O(} i) 147.20 0.2502
D-Glucose 180.16 1.000
Sodium lactate 112.10 53
Na Pyruvate 110.00 0.030
EDTA.2Na — 0.040
Glutamine — 0.15
Streptomycin(mg/ml) — 0.70
Sodium Penicillin G (U/ml 5, mg/L) — 0.06

i IO CZB B4 ar pH A, JEW)G, RAFT 4°C, PIERN
Note: Check for pH of prepared CZB culture solutions, sterile-filter into a bottle, and stroe at 4°C for two weeks.
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2 3 KSOM fE AR 1557 R BL
Table 3 Formulation of KSOM solution for embryo culture

D% M fE R g/L
Ingredient Mol. Weight
NaCl 58.45 5.55
KCl 74.56 0.186
Sodium lactate 112.10 1.12
KH,PO, 136.10 0.0476
MgSO, 120.37 0.0244
NaHCO; 84.02 2.10
CaCl,.2H,O 147.20 0.25
D-Glucose 179.86 0.036
Glutamine — 0.146
EDTA — 0.0038
BSA — 1.00
MEM NEAA — 5.0
MEM EAA — 10.0
Sodium Penicillin G — 0.06
Streptomycin — 0.05
yer — 1.0

7E: mKSOM: KSOM His il EAA Fll NEAA; LK KSOM JRGIGFRBA ML pH B, IEEG, TRAFT 4°C, PIRAHSE
Note: KSOM Contain EAA and NEAA; Check for pH of prepared KSOM culture solutions,  sterile-filter into a bottle, and stroe at 4°C for two

weeks.

1.5 NERABETHEDD

EFE28~35H S, AH K T25gMIICRMER, EIEESPMSG 101U, 48h/5 I8 JEEiE
HhCG 101U, 3EHES6 HES LA 1, 1R A T30 TCRME B, 4 HROMERE2: 111 LA HEAT 45
J&, WHTE R A NIER, A 8 R T20~ 230 N BE 40 i - O 40 52 A A
(COCs).

1.6 /MRIRIXAERI K &

VEST hCG Jm 220 ZeA7 A RE SRUSUHE G FR AR AL, PRV BEJn BT T REJRS i DN 50
BYIURTON Y, 7R I A N A5 B I RO BN A B B AR K 35mm
MIRE TR, B NS 50, R B TN B DR IR 35mm RIS IR A s FEARAL
BB TR B MO G, AR Iml VS SR, BBt i O 4 v
A1 £ G B0 - R 40 0 5 A el 2 i

11



1.7 MRIFZBERY AR

BN RS AZ IR A i 55 75, S0uLAM ek 25ulAm, b A, BT 4
PR EEFRA N 37°C AL 4 he B COCs BUHN SO0uLHTF ¥, 200uL %
WAL ARIRAT 3~5 IR, S UG N 40 B IR B AR IR s W4 (1) COCs %% B 5 25%
[¥) 0.1%3% W1 SRR 1Y) HTF JEUR /N, SAs W00 4 i et od, G 2
HET 2 )20 4y, Wi 200ul () HTF 5578 £ b4k, 200pl Biiiess
BT, FRON AN RA RIS s RN 1 RO A, ARG SEE A, 20
AN/50uL BX 10 A~/25uL. 5% CO,, WIRINRSE, 37°C4&AMF FRMTH#R. BARC A Oh,
24h MLEZUNELA, 48h WS 4 41, 72h MELRMIREK, 96h MELFEL K, 120h M
(28 JIIN

1.8 ZIEAAREITTE

WG R BRI BE, W BEFEIE, F Hoches33342 WHER#HAT UM, 7EHGE
R N il AR i e B . HARG e DR R -

1.8.1 HUHKAFEM, {F DPBS ¥k 3 )5, S 3.7%% B ¥ DPBS
[E 5 10 435,

1.8.2 K[ 5E J5 I 3R 2154 10ug/ml Hoechst33342 [ DPBS Hh il % il i
H 10 704,

1.83 sl G, BRRERREI T L, KDk,

1.8.4 UG LRSH A, FESAR AT T /IO s 15 3% 7T A
1.9 Rigiit
RE— ARKEFEEN D RIEZRAES R T R0

Bt HARZ RS G MBS IEH B/ BUR RN =41, 254 HTF. CZB Hl

KSOM H 1577 120 ho MUEE/INUSZ IR A TG D0, Seit ot AR A IR 5 %
CAR IR S i . i AR 8 K

R REWKE EGF 2k bFGF /] KSOM X/ RUEIZ 1SN K B (5% i

H RS2 R Ja B A I B AR M BEHL 2> A B4, 70 35S A 1ng/ml EGF. 5ng/ml
EGF. 10ng/ml EGF. Ong/ml EGF F1{54 100ng/ml bFGF. 10ng/ml bFGF. Ong/ml bFGF
(1) KSOM #5382 P 4557 120he SN EURIZIE R GO0, Fevt o3 B A R4 0 1 )i
KEH. R mEE 5 K 7 K.

RIE= ARG oW Xt/ RUEZ ARSI R T KR
FARSE NG Ja L& IEH R SO IR BEN L 72 0 — 2, 50l I WOWRA. e G 7Rkt
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ITH R . B5 97120 hE /N s IR R B 1500, et ir AN AL IR IR & B R .
W FEE 11K

RKMY  AREFEFRSAHEN /D RIRZEASNR T K0

H ARG G TEZS IE 5 I JFUAZ IR BENL ok =2, 5 &AM (4% COy. 16%
05+ 78% Nav 2% HyO ITEASAM). 5% 05 (5% 0y 5% CO, F190% N IR AS
%) L 20% 0, (20% Oy. 5% COLF175% Ny (FIRASE) HhHE%E 120 he WELN
RSN R B IO, Gl ARG R B %, KB EE 9 K.

1.10 fFRRs & B FIEFRE[65] WK 1.

2 40Ma: UNARERBAE, K/NXFR—E, B

4 Z0Md: 4 A IRRERAN OB, AR RRIS A AT, e

SRR 0 ZLERAN MR 7 S SRR

BERE. OFSLERYN N M EUE S5, OAERG ML A R R R I, B AR, MR YK
BEALERE: FECRLE WA RN E, IR R BB WA

1.11 it

K H SASS.1 At ANOVA 5 GLM £ K 2 4HA 56 B s A T 4811240 M1, P <0.05
ZREE, P<0.0l ZRIEE, P>0.05 E7 AN EE

13



TR o2

BT PARANTFRAME AR BB B/ UK AG [65]

Figure 1 In vitro development of mouse embryos derived from oviduct

2 4B R BG, 2 B Sk BT R, 15 97 24 h;The arrows show the 2-cell embryo (x10) ,24 h after IVC.

4 ARG, R B b Sk T 45,5597 48 h;The arrows show the 4-cell embryo (x10) ,48 h after IVC.

M, R TP Sk BT, £59% 72 h; The arrows show the Morula (x10) ,72 h after IVC.

R, Rk TR, 5537 96 h;The arrows show the Blastcyst (x40) ,96 h after IVC.

IEAERHLIN RN, R #7348, K5F% 108 h;The arrows show the Blastcyst hatched (x40), 108h after IVC.
SEARHL R, R 73k B4R, B59% 120 h.The arrow shows the hatched Blastcyst (x100), 120 h after IVC.

14



2 F B

2.1 HTF. CZB. KSOM Xt/\FR JRAZ BRI & B 5200

NS RZ RG> 9I4E HTE. CZB. mKSOM =197 h 15 9% 120 h 5 WL ZL 31
REWEOER 4-1). SRR (2) =HIGFRU AN INREE . LR FIZEIR S 40
AR (P >0.05). mKSOM 4 1IN % 7 =y, CZB 41 B m T e P4l
{H& HTF A EE D aiutiun 2 . 450580, Bk =MRIGE IR R 80R E B
EER.

% 4-1 HTF. CZB # mKSOM /R ARBA{IASN & B 0

Table 4-1 The effect of HTF. CZB #1 mKSOM on the development of mouse embryos in vitro

Gre Y B IR 8 EEH YKL 2 (%) PERE Y (%) FEJVE 4 e K
Group No.presumtive No. replicates ( Mean£S.E.M) ( Mean+£S.E.M) (Mean=£S.D)
zygotes cultured No.embryos cleaved(%) No.blastocysts(%) Total cell numberof blastocy
mKSOM 444 8 313(74.1+5.6) 67(15.0+6.8) 66.4+21.7
HTF 348 8 221(64.3+7.3) 38 (8.1+4.9) 68.0+7.3
CZB 357 8 247(71.9+6.1) 86(19.9+7.7) 66.7£16.9

#%IE: Y mKSOM: KSOM Hi¥fifil EAA RINEAA: Ui =G5 Mu it D3l =3I 5U 8 750
Notes: mKSOM:KSOM contain EAA and NEAA; cleavage rate = No.embryos cleaved / No.presumtive zygotes cultured; blastocyst formation

rate= No.blastocysts / No.presumtive zygotes cultured.

2.2 R[F EGF Y bFGF &£ KSOM i/ B A4 K B I m

NRIFIEAE S Ing/ml EGF. 5ng/ml EGF. 10ng/ml EGF. Ong/ml EGF f& 4
100ng/ml bEGF. 10ng/ml bFGF. Ong/ml bFGF [{] mKSOM 5532 70 55 5% 120 h J&
MEER R BRI (K 4-2. 3),

iR WoR: (1) W0 Sng/ml EGF 411 IR L% 5T Ing/ml EGF+ 10ng/ml EGF

A1 Ong/ml EGF (1) mKSOM 41 (P > 0.05), {H &%/ 10ng/ml EGF 41 1% 3R RS &
T 1ng/ml EGF. 5ng/ml EGF ! Ong/ml EGF [l mKSOM 41 (P >0.05). (2) ¥
100ng/ml bFGF 41 ¥ U2 %R T 10ng/ml bEGF FiI Ong/ml bFGF ) mKSOM 4 (P >
0.05), {H &N 10ng/ml bFGF 41 (222 WA & T 100ng/ml bFGF 1 Ong/ml bFGF
) mKSOM 4 (P>0.05). &5 3E&W], 55753 mKSOM g ik &2 EGF 5{ bFGF
X7 B R AZ IR IR AR SN 8 G 35 1 5
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% 4-2 A [ EGF & 28 KSOM 3/ AR RIN & B F
Table 4-2 The effect of different EGF levels on the development of mouse embryos in vitro

i<l H IR AR YHELEL P (%) FRED (%) P S A K
Group No.presumtive No.replicates ( Mean£S.E.M) ( Mean£S.E.M) (Mean+£S.D)
zygotes cultured No.embryos cleaved(%) No.blastocysts(%) Total cell numberof blastocyst
131 5 84(69.0£10.1) 28(26.6+12.9) 62.5+19.9
140 5 102(73.2£5.9) 24(18.247.1) 51.0+£9.7
10ng/ml EGF 162 5 109(72.2+8.1) 37(29.2+15.5) 54.8+15.4
141 5 95(69.0+4.8) 24(21.0+10.3) 62.7£5.9

BV GRRR=GNRBURREL IR =B B TR
Notes:cleavage rate = No. embryos cleaved /No. presumtive zygotes cultured; blastocyst formation rate= No.blastocysts / No.presumtive zygotes

cultured.

% 4-3 K[E bFGF & 289 KSOM 34/ R BRI & B #20
Table 4-3 The effect of different bFGF levels on the development of mouse embryos in vitro

sl B IR HEH JHEREL Y (%) AL (%)
Group No.presumtive No.replicates ( Mean£S.E.M) ( Mean+£S.E.M)
zygotes cultured No.embryos cleaved(%) No.blastocysts(%)
100ng/ml bFGF 107 7 63(62.9+9.4) 25(23.6+7.8)
10ng/ml bFGF 102 7 59(59.0+8.9) 26(25.4+7.3)
D0 I 105 7 59(61.0+10.1) 20(22.1+9.5)

#E: UbFGF: BlPEAT AN T DOnsdae = GBI R A, DIEIR R = SRR B R
Notes: bFGF: basic fibroblast growth factors; cleavage rate = No.embryos cleaved / No.presumtive zygotes cultured; blastocyst formation rate=

No.blastocysts / No.presumtive zygotes cultured.

2.3 ELEESR (WOW) Xt/ BRURAZ IR A S R B IR M
H RS2 i (/N BURZEBER L34 =41, 23T WOW k. a5 931k %7,
Big% 120 h Ja MR AR K B0 Gk 4-4. 18 2).
iR EoR: (D JRRZIKF F, WOW RS0 m T 4] (HZE A L% (P>0.05);
(2) BERFFBER DA EOKT L, WOW VEEE m XA (P<0.05). 458K
W, /N BRURRZ RS T WOW 20 15 38 R0 R A A
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& 2 WOoWw xiEFr Y/ ARRR-FATHE

Figure 2 In vitro development of mouse embryos use wow system-blastocyst
A: BN, (715 )Y, AThe Picture show blastocyst that was contained

B: wow izF /N EBEE CHi Sk FT4E; The Picture show blastocyst that was cultured by wow system(arrow pointing)

F 44 WILEFERWOW)INRIFEZEARIN & BRI

Table4-4 The effect of WOW on the development of mouse embryos in vitro

sraL’ B RH HRH GHELH? (%) FMH (%) Y2V S 41 K

Group  No.presumtive No. ( Mean+S.E.M) ( Mean+S.E.M) (MeanS.E.M)
zygotes cultured replicates No.embryos cleaved(%) No.blastocysts(%) Total cell number of blastoc:

WOwW 120 11 111(93.6+2.4) 88(74.6+5.1) 76.2+£2.7%

P OE 120 11 101(83.2+4.8) 47(38.2+6.6)° 58.7+4.9°

KUE: INERR=GN Ry, R R=R B IR WA BN R RER R 22 7 B35 (P<0.05)
Notes: cleavage rate = No.embryos cleaved / No.presumtive zygotes cultured; blastocyst formation rate= No.blastocysts / No.presumtive zygotes

cultured. Different superscripts in the same column denote significant difference (P<0.05)

2.4 ARPEEFEAN/DRIEZRERE R
H RS2 HE 5 I JEZ IEBENL 2> =21, 2 IS 5% 0.0 20% O, TR R, HF
72 120 h e MBS AR R B E O (K 4-5).,

AR IR (1) UK b, R4 mKSOM 1 CZB B8 7% I IR iR o 24
FERAREE (P>0.05) (B 5T HTF 41 (P<0.05), 11 H.LL CZB $5 38 40 5 i s
5% 02 Z11*) mKSOM i FEi IR R el . HAESH WM ZERAEE (P>0.05) H'e W
W2 AT R E R EALE,; 20% 02 411 mKSOM 37 MR R el . (H 244
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I ZERHALRZE (P>0.05). (2) TP B, 41 CZB B Ff s 7o 3 R el

5 mKSOM HZz=RAEE (P>0.05) HEZ5T HTF 4 (P<0.05); 5% 02 41 CZB
RE TR RO fe o B5 7220 B m& 5 T mKSOM (P>0.05), {HJE B &K1 HTF 41
(P<0.05):20% O, 4111 CZB RiFR MU S o (H & & A2 1) 22 S AN W 2 (P>0.05)
Lty FIREW], 5% O, A1) mKSOM B 78 LA ALK CZB B IR 85 37 A R AR o

.

R 4-5 AEBIBEFSHENDNRIEREINEE RN

Table 4-5  Different gas enviroment on the development of different periods mouse embryos in vitro

il Bk Fior sk YHELHLD (%)

( Mean+S.E.M)

TIRH Y (%)

( Mean+S.E.M)

e 0 K

Gas Culture media No.presumtive (Mean+S.E.M)

phase zygotes cultured ~ No.embryos cleaved(%)  No.blastocysts(%)  Total cell numberof blastocyst
i, ~ mKSOM 108 67(63.2+5.8)" 9(6.7+5.1)™ 39.3+7.1%
(lung  HTF 110 49(44.1£5.8)° 0(0.0+0.0)°
air) CZB 110 70(64.4+5 8" 23(16.2+5.1)® 53.8+3.3
mKSOM 105 73(69.7+5.8)° 28(22.6+5.1)° 37.245.8%
5%0, HTF 105 64(60.2+5.8)™ 10(6.7+5.1)* 23.748.2°
CZB 105 64(59.7+5.8)" 29(28.7+5.1) 43.343.6
mKSOM 114 68(59.7+5.8)™ 8(6.1£5.1)* 66.8+7.1°
20%0, HTF 112 57(54.8+5.8)™ 4(2.8+5.1)" 19.0+8.2°
CZB 125 77(57.946.2)™ 30(16.4+5.4)™ 49.7+5.3%

e R EY SN R B R=S R E R . AN T BER R 7 5 B3 (P <0.05)
Notes: the rate of 2-cell embryos=No. of 2-cell embryos/ No. of 1-cell embryos; the rate of 4-cell embryos= No. of 4-cell embryos/ No. of 1-cell

embryos; the rate of blastocyst formation=No. of blastocysts/ No. of 1-cell embryos. Different superscripts in the same column denote significant

difference (P <0.05=
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3.1 HTF. CzZB. KSOM /R IRI#ZBE RSN & B B 52

LB ING RSN K B 2 BIR 2 R 5w, Hrh 85 3R AR B 2L 1 SE il A
. HEr, WML RS SR H R SR HTF[68]. SOF[69]. KSOM[70].
CR1aa[71]. G1[69]. G2[72]1RICZB[471%, /NG ARSNEEZ= 0 B IRl = 8
KSOM. CZBAHIHTF. R Fik &Rk iG55 72 A fe SR FLa IR IG IRA S K 6
A2, WIGTEARINEFR AR S I — e R BE I R B BH . 01 IS5 [64] LA T H
2B T /KL Whitten. CZB. SOM MIKSOM 5577 51 I 44 Py HCHE A ELBH /N BL 140
JRIB IR . 85 R, CZB Rigdkh M & Z A0 2 T A3 AP s R 0k
SERU], e RN R R R D S AR R B WIS, MCZB #5537 Kkn]
CABCD 1 e i B BN 3 BRURR G BL I AR A B BT . 1 SO A LU 3R T M6, Gl
CZB =P REFRHEE N NG N SZHE BN B LR (572808, 45 9 8 /=7 v 2 40 Mo BELS 75 10T
MI6UR B 72, CZBRUR Bl o SR AFEIR (1T AR M LLCZB R 1, 22 il i3
I 225 [68] LA TM16. BWW. CZBATHTF PUA /N U Ph 7055 F5 3 ath i ot /N B E 4%
TR R G, RKIMEREAEEFE R T, HTFRE TR R etk

IRZWITE IREN], KA R IR AR e SR B = I B K 5 % (73], B4R 33
RV R AT A A SR B IR FE RS IR AT B o T SR R 2 LA B L E LR 26
TR 0 B 52 R A0 a0 AT PR 0 A 2 W 2 ke, 1717 3R e s R B )5 A B 8 e 4y DA AR 1) 4
AR IR TR AR M SR TS R SRS 2 T

DRGSR B AR T RE IR EZER, X — s H AL AL g =
[74]. J&[75]s FOdhf[76] bl OV BESL . X EEHF 53 3R I S K IR A % A7 R e =
TR ORI TEIN R G 2 WA R0 . ARSI B B = g gk e
mKSOMTRIN T 2L, M H IR B A iy T H e AL R 9755, Lane !
Gardner®5[ 771 I HEAESE T 2 ERR & - R G 40 U D Re i) = B 0 &, 1l e
G 2R A BRI (P R 125 VS J2 0 50 T 389 i % A 2 1) i 1

ARG, =M IR ARG TR R AR IR | VR 0 40 i e 2 TA) 1) Wl 2%
PEZE S5 (P>0.05). {HmKSOMAIR; F= (MR i T I e dl. Rk SEae 45 Rt Wife
BRSO I I nT LB /N B SR IR R S e R . L T e T, A
TEIEREER AR, SRR R IR[ 78], LI I SR 55 73 i ) s R IR /K
SPARE SR M BE R R TE . S RS N R T > 3 S B TR AR
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3.2 ARWKRER EGF M bFGF X/ RIRZ MRS R B HIZ M

DUMEIBFFCIESE, /N R SHIR IR RSN R B R, RIGIR A KR 2 5 iRk
BB W, el FIRIAAE R AR TN KT SR ] . (EAEEIX L8 Py s A=
K7, WK, Rk ERIC WD, dival W, #AHTRIRR AR
I3 KRB ok BB A T8 RIS 55 W AR K R T IS o IR BE AR A R PR 7 ) il
Z PR IG K E

EGFt—F 2 AR 7, Sl e/ BT B b ar s ok, 72 53N 2 R R 4
RV HRE 2 IR, S s E RS2 AR, AR M N IR A IR X B R Ak, it
N —RIME S0 TN FAER, VR 40 3G FE AT OC R 1 R4 55, DA TT 532 M 48 i ) 38
W5

ARSI 5 T mKSOMBEFRIE TH 43 78 N 7 1ng/ml EGF. Sng/ml EGF. 10ng/ml
EGF. Ong/ml EGFA1100ng/ml bFGF. 10ng/ml bFGF. Ong/ml bFGF, 4R xR NG H)44
NREOIRHHAT IS . 455 B, ¥R IN5ng/ml EGFZH I BR24 % f v, fH 5 H e & 41 2
FAEZE (P>0.05), MERENEZRIN0ng/ml EGFAR &, HE5H e ERE
ANEFE (P>0.05), WL, BFEIEPIRINEGFA B TG AN R &, ERCRRIH &
1 HEAYAE HIVAR N0~ 100ng/mIEGF IRICZBES 7RO /N iR R BEAT AR SN 5 3%, 45 LAV
IN0. Ing/mlyk 5 1A 55 77 3 85 572 UK B 0 W i« 75 10ng/ml EGF PN LAY e FE it %
S EAR T HAR S N, HAR K Z N, RIS AR M B IR R AT e 2 40
PR o FBEeT W, S IR I s, A AT G s, T LR R 4 A
FEAERUEAE R, PRI ARSI AR AN BT ) S DA o] B RN I A e 1445 3 S Brice
S NP 45 RIEAFHTT o X U], EGFLE/N R ARSI G o BT 2 55 IR IR 41 i
SIS, AT VR 20 I P 14 5 0 JC W AR A

S TREE— M EGF IR w7 U B RSN B BeA Rt E R, Bk, 1R — ik —
T T AN FOFGEFU FE (RS L0 /N BRI RSN R B 2 A 5. S5 R %o, Wi
100ng/ml bFGFZH [¥] 5 24 K W =1 T 10ng/mIbFGF A10ng/mIbFGF[JKSOM#4L (P > 0.05),
{HIZ 1 0ng/mIbFGF A 1 FE 18 2 A4 /55 T~ 100ng/mIbFGF F10ng/mIbFGF [ KSOM 4
(P >0.05). Ui INAS R BEbFGF (I mK SOM B J7 Rt /N SR IR AR A & 8 Ve W i
IEREVE FH o 1A IR, 5 J0ER T IR G 25 28 TS In i i 2 4 (i 38 P57 (bF GF)
SR A B A RS EA, 1 HIA KIS IbFGFAENS e IR, & m IR IR & & K [79].
ARSI A RA—E, BB RER (DR SR ZE R QYIS INIALAT BEAE 24;
QR INIREATE B . FIk, MWD bFGER/N UG & B ST E -
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3.3 AFEFRTEI D RIRZIR RSN T B

HAT, ST mRIa AR R IR T, N ATTRE A G R 2 R iR 15 780X —
WA BB RIS IAEE, FEAWI AR AR . FE B IRy, RN RIS T — 2 m
BED . A SCHEREFR  IRIR I R ma ) LA 20 W . FI20004F,  Vajtas & B 18 (185
FEITE——WOWRTFRIL[39], AW %A BN IR E: B, I
A T RO R . T AT WOWIE RS 37 T B A X B (zona-free) [
RGBT, AR SO S 30R] /N B8 B A 18 AR, ARG IR RV E AT T
LU, LU E WOW & A5 tobf /N S I B Al IR A AP S 72 2 2 WSR4—4mT LU H,
WOWEFFEVEI/N RIEIR R K T74.655.1%, B0 TG MR (38.246.6%)
(P<0.05); HE—PIEH] T VajtaZs NRIFTUEE . ZEBENE 40 i $h— i AR i = 1)
fabrz — 5T, WOWREFRIEM FENRAN M ZCh 76.242.7, 1% MAALI1) 4 58.744.9; WOW
Y Ab, 1 3 i T AL (P<0.05), iR 4 ISR I WO WL (1 ff BE (2 2E WG 1 AR T
B, PemBEM TR . Lopes®s A TR E TWOWALLH B LUR /D IR IR (4
0.04uL) B TWMGHIT, fEXFEOLT, WG B Wi — LG R TG & & 1 1A
DiRE, IXHE, RIRBEITTE N SRR N RS, A B TG R F[80]. A
SIS TS B 45 A R WOWIER FRBE M % iy i, 5 EIRWLS— 3 (A 040 )
e, AR KR S SRR SR 25 0, A WOWIETT DR R IFM R &
.,

ERALEREAT RN RE IR, i 7 SN 75 B IR AR AN R - T WOWEES =Y,
TG WA EREE,  HARMEAL TWOWH,  AME ] LU IR G2 WA 1K — S8 P 1
ABERRE DL B 20 5 AT 8 5, e ] DLH IR A s SR A T E 5 G AT 75 21 R
IR B %o [, EAGARER I FE ) R 2 2 M R 2l WO WAL LA G 72 [81]
T LA 38E G 1 A0 R 1) B A i sl 45 1 B AR I 6o 5 T R B 7 T 4 FH [82-83 1
WOW 5 F2 50 o 2 WA 7] RERG T AE WOWSLEE |, IXFEIRMEMSLF B k. 7
ER A S R A0, AL FLAE R R R R R T DLk S IR DL IR R
4

MR FRE N — DR T RN IRES, kR T —Sedi R, fem TIRIR IR
HANKEHE, Hd SR B SAREANRENER, SHUMIGIRES TGS B
Br IR L R R I B S SRR MR A B T IRIR IR B (R AR TR
H, BET RS 098 SR — Lo B ) T e i IE W R IR R B

3.4 AR TR SARME FRER /D RUR AR K T B
FEVRSNE SR AL B Y RGN, P AN R ) A EAR S A B (in
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vitro block of development) ¥{%:[84]. FREGFEILAL, MR IGR: BRI ZRIR L,
Horp R IR A — MR E N 2 .

HAT, /N RIEIRARANE FE S MR R 5% CO, A1 95 %S MIRAS Ak 55—
FhESFESAIE 5% COy 5% O F190% Ny A ARIAEE[15], Hig I, fRE b R;
g B ARG VAL (ROS) TERG, S TR 4 Ml 54, 238 DNA 4t
P FE L A [ N [85]. AWF LR A MR IR ISR P AR TG R E
T L% FR ARl AR

ARG P EE T IR (4% CO,s 16% O3+ 78% Naw 2% H, O [T G54 5% O,
20% O =M IR MR TRACR, 4R ERW] 5% O, A T mKSOM K5+
WO B m T Iedl, mILe WA MR RBURZE AR . EI AR MR
Mim T 20% O, 4. L& RULIRA T AA TG KAIN KT, 20% O, HIMFEN
Rl g2 TRV R B S TR Orsi Al Leese FRIE¥F O, e M 20%[EAE 3] 5%
A DA /N BRI G F R B e I Adn Mo H o AN BRI IG P DAFE R Sk BE I O, 451
NKE, HRIGREABIER O MEHAM TN T . XE5ARLKR 5% O,
HPFEME I 20% O P H AR 45 R AHFT . Hoppe M Pitts[86]#iE 5% CO,.
5% 02 F190% Ny (R ARIREG A LUK 0 5L 30 519 2B B R IR (R 47305 26

BRItz Ah, ASzEs i R R mKSOM Ml CZB 78 32 H /N BUR IR K& B I 6 H A
AAFEBIWEFE, mKSOM it 5% O, AH, 1 CZB i& ML, {5 =Fp <A~
BIfeSZf N B IR IR IR &, FTL, CZB 2/ AR P SR A% IR A A 75 s 1)
MG A R A B SCRE D RS AZ IR AR SN R B T ik fet% 5 CZB #5532k 1
[ A FH 8 i I A R D
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4 & it

M mKSOM 85773, i WOW VALE S S%E A SAMAE&AE M ekl CZB
R 72 3AE H WOW VEAE I A B 83 AR LU AT
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