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Mouse In Vitro Fertilization
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Seoul National University

The success of human in vitro fertilization (IVF) & embryo transfer (ET) has focused
attention on the culture conditions that can provide optimal development of the pre-

implantation embryo,

Studies of in vitro fertilization using mouse have direct implications to human IVF, since
similar conditions are used for both species. Mouse IVF as a quality control system for
human IVF & ET was studied since Feb., 1984,

The results were as follows:

1. Egg retrieval following superovulation in ICR mice was 15.1+5.3 eggs ovulated/mouse

(Meant S.D.)

2. In vitro cleavage rate was 61.7% (1146 eggs cleaved/1858 eggs inseminated) and %
blastocyst was 42.6%.

3. In comparison with two media of Ham’s F-10 and m-KRB, in vitro cleavage rate were
40.9%/63.1% and % blastocyst were 44.3%/61.2% (P<0.05).

4,

It was concluded that mouse IVF system has a valuable place in human IVF & ET

as a quality-control system and in human reproductive physiology as a research model.

[. # B

1965 40| Brinster & Biggers! 7} #p$2
BFE FiHZ BT Bl #EL KR
1968 40l = Whittingham ?’e], 1969 & =
Iwamatsu & Chang®’ &9 oo pgeEs
o &4 #eE vt 9o mammalian em~
bryogenesis 2] #AFs] HWRED 2 FEahy
ul$- 2 R BRTE HREe M=ol ek

1978 &6 ARY #BASZNK % HKRY FE
A Bifc] W3 HMRE o7l ELEoT ER

_51-

AR Mol Ao BHEFERR B HE
E HEY = %E =LY

ololl A REB BRKE ERFANE HEd
Ax 19844 2 BE BB/ Zza9¢
tavestal A, AMS @SR @ KRBEY #
sl By 9 Hndpel #E
control Hre 2 vl9 298 BWAZTHEALWNL
FIFIRE batchtest 2Ao] HAMS HAsIL @
ge wel B 2R/ e BHEDEELE B
rg AR KHEHY =L BARBA LY
ol 3l E¥ ERAELT Bl Bitd &
Wes Emsta

quality —



I. REHE & HE

1. MBSy 2 EER

EREW=E ICRRY Bz opSzz o
AL £ 6~88A AL Ao T4
L K ERIA £ BHR L£H% 3~61F

e 2% EA Y BEARL Ham’s
F-10(Gibco) ¢ 2.5m/% Ca lactate,

100 IU penicillin/mg, 100 IU strepto-
mycin/n¢ ¥ Human Fetal Cord Serum
(FCS )& Zfgrse] 7.5 %, IKRKEE R+ 15
%] BERZ Hmstd 4o m—-KRB B#RK
2 Toyoda & Chang(19744F) 2] KR =2 996
sMNaCl, 4.78sMKCl1, 1.71m CaCl, ,
1.197"MKH, PO, , 1.19"M Mg S0O,,25.072M
NaHCO;, 21.587M Na lactate, 0.5 "M
Na pyravate, 5.56 #M glucose, 4m BSA/
m¢, 50 IU penicillin /n¢ @ 50m strepto-
mycin/ne2] BES FEstd pHE 7.3, os-
molarity = 280 mOsme] =& % 37°C Y
5%C0O, in air jREEZ FER s1Hd 14 ~
16 Refi] B9k BEFEB WA equilibriation4]
7l ol EBRel RS

2. BYSIER M (Superovulation)

PM SG (Sigma) ¢4 HCG(Serono)E 5
IUH 48ff MBS T oA o2 K
Bl T 68l EHIR T

3. PPFH78 (Oocyte retrieval)

HCG 51U BEA EH 16 ~ 18 B MRk
o mh$-29) GRS W7 BHgol B
SES] BREE kRSt SIF - SIEMERES
28 (oocyte — cumulus mass) & FIERER
ol &3k

4. ¥ A% (Sperm preparation)

BEL T2AE ZL Hror RE&dd BE
A RIS BFEM CREEE T4 fEE
B MRE BEIL B, WA Ho] HEZRN
1 RS HiEste 42 LEROE K@

-52_

B 9 #EBM %2 mifEsld EaE KR B
E7F 1.0 X 10° o] S1=F 3ld 0.1 ccER
rERE fEASHA ek

5. 2% (Insemination)

1.0 X 105 motile sperm/n¢d] BEZ ¥E
5 WS SFF-SPEMIEEAHE BiEA D &,
4 B Difkel BiEREEEBEoT 3tk

6. 8 =®
EFEA Tl B 24 FRR, 48 ERR o 72 REffe)

phase — contract stereomicroscope T el 4
WIRC 2 24fKA, 440BaHs, 8 WMEEHI RE
8, BEER KR 46E Eestdsh B—3
A HBtte =z 44" AL EE A2 BME
shel o,

0. ® & m ¥

19844 2 BY¥e 28#Ee 1[EY #HE 140
of AHA ule£ FBFE FAETT BWHARR
pAst BBRS Estd oS3 2 28 o
At

1. A9 BF HE

@ gEBolA ICRX bl 7~12%t 29
TR 2v7=E #AstY 14 = EBRoIA 155
ate]l & FAS L &E&Y BERAAY w2
PRFHEBHE 124+4.9~18.3+6.308 F
BL 1515305 (R1IBR).

2. In vitro cleavage rate

ok~ PRT-e] BN 48 REfl R EEAA
2 MRSl EIER Be A% ERA 4.5
~T7.7 %Y 0.7 ZEBRS in vitro cleavage
rate = 1858 fE°] WA FF 1146fE7 2
Faffel BggeozA 61.7%JAH(E 28R).

3. MR FE5 BER (%Blastocyst)
1146 fB4] 2 #iREHE w20 BRRF 2



Table 1. Egg Retrieval

E xperiment Noj. of ?Fa:ggso/"
No. animals mouse ¥
1 12 16.1 = 5.0
2 11 17.7 £ 7.3
3 12 15.0 £ 7.8
4 12 14.3 £ 5.1
5 12 18.3 £ 6,3
6 12 11.8 2.9
7 12 16.0 + 6.8
8 7 12.4 £ 4.9
9 8 10.4 = 2.2
10 8 14.9 7.3
11 7 15.1 £ 3.3
12 10 17.0 & 3.1
Total 123 15.1 £5.3
*Mean + S.D.
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Table 2. Development of Two-Cell
Stages from Mouse IVF

by 48 hours
Experiments No, of gf;:LeZggs
_—
No. animals Total eggs
inseminated
1 12 117/193(60.6)
2 11 109/195(55.9)
3 12 120/180(66.7)
4 12 71/171(41.5)
5 12 171/220(77.7)
6 12 89/142(62.7)
7 12 92/192(47.9)
8 7 56/ 87(64.4)
9 8 58/ 83(69.9)
10 8 82/119(68.9)
11 80/106(75.5)
12 10 101/170(59.4)
Total 123 1146/1858(61.7)

3 4-cell arrest & Fsl= Aoz HEH
Ao (RIBR).
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Table 3. Sequential Patten of Cleavage from Mouse IVE by 72 hours
Time in % Embryos *
Culture
(hours) Degenerated 2-Cell 4-Cell 8-Cell Morula  Blastocyst
24 1.4 29.1 23.4 23.4
48 3.8 7.9 10.8 10.8 42.8 7.8
72 16.4 4.9 5.2 5.2 17.6 42.6

*x The percentage was
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based on culture of 1146 two~- cell embryos.
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Table 4. Development of Two-Cell
Stages from Mouse IVF

by 48 hours : Comparison
of Two Media

No. of two—~cell
No. of stage®

i To
animals Total eggs g

Medium

Ham’s F-10 16 61/149(40.9)

o4 BEREEY =& KR A%t
Foal gon, 2K T28M B K7
Fixg A€ Ham’s F-10fEE] 44.3%,
m- KRB FEARAAAE 61.2 %2 HeEs g

%5 g
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HERRAI SR S 2 o] (KT BHS FBEL o3
7FA el s B4 wid 2-& strain
4 uhf-2o) FiRel FES PMSGE iEge
BB = Hfsls e BHE 0~90 @
BE 287 9ok wle~9] straind w
£ EBRS B#E3d Ackerman &% 2 (CD-

2] 3B v SiTEREe] 24.2 5.1 fa,
CB6F,2 33.0 X 5.8fF]gl.c B6CBAF,

m-KRB 16 101/160(63.1)
<+ 16.3 X 6.6 @2 MEs uaicl EEE
* P<0.05 BE# A= oh-2 17elE 10.4 £2.2~183
Table 5. Development of Embryos from Two-Cell Stages during
Culture with Ham’s F-1¢
Time in % Embryos *
culture
(hours) Degenerated 2-Cell 4-Cell 8-Cell Morula Blastocyst
24 1.6 37.6 26.2 34.6 - -
48 7.8 2.3 4.7 36.2 36.3 12.7
72 17.3 - 26.3 12.1 44.3
* The percentage was based on culture of 61 embryos,
Table 6. Development of Embryos from Two-Cell
Stages during Culture with m- KRB
Time in % Embryos *
culture
(hours) Degenerated 2-Cell 4-Cell 8-Cell Morula Blastocyst
24 1.1 54,9 33.2 10.8 - -
28 6.4 7.2 4.9 23.4 54.7 3.4
72 9.8 - - 7.8 21.2 61.2

* The percentage was based on culture of 101 embryos.
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