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BEE:ERAL U TDMEMEERAL THMERICHE I3 <Y
AXASEOREICOVWTRILE. ¥ 45K (BALBc S
C57BL/6J) DiESHMBALIBREADRERZ, 4 MHKET
DERESHET 82.2%, 8#MBIAFRIL T 89.1%, 16 MEIAER
1TT847HEL o /-, SHIBRBERLOESHEORE £ 1283
RICERET 3 &, HAEMRLIGEADRERIZER 1208 T
0%, 24B5RT25.4%, 36BERIT80.4% &k V), 24 RS
BIUC &1 5 EakRa & 353 36 BEMEIC & 17 B HEERBIA DR
ERICSWT, B—RERBLTEEEY HY, REFED
BIENBO SN, #—0—FK: % XS5, DMEM, BFR4E.

EEEICL B ¥ A SEHBMIE, Tarkowski [14] »¥=ry
ZEFALABABICSUI3RDOESF A SOERICH
WU TLIR, S0 UBAITHA, LWBELEERLE
Lol HAR—E0EESX X FHEEHICEATIMEEE
BLTETHY, vIX, 5y MERICH T3 SHEEED 5K
BB E TOEKIIERY, ESE LI X ASTHORED

Bt (3, 13], ¥ X535y FOMEH [11] #8BELTWS.

Ty hDOFASHEEHBICE ANy ATES —FILEH
(Dulbecco’s Modified Eagle Medium, L{F DMEM) #
TEVERRBAIrBOATWE A, KFAETIE, v X%
ATREOBRNEEEERAZ-DOXBHARE LT, &
KROESEREICHEDTHD &£ X 515 DMEM £ HL
TRat ERI—DEBRRICE S MAARERREC 5 1 3 oS
RTOTIZIXATHEORBEICODVTREER L.
MR ERER

AERICIE, UHTICHWTHREB S ¢/~ 4880 BALB/C
RESVICCH7BL6 RV AWML E#EHALE. Zhbd
DI REER24+1°C, EAES50~60%, 12BERIZUT, 12
BRETOEGTCHEL & XREEEXE L L, PMSG
EhCG % 48 HHEIBMB TS5 IUS L, hCG REHKESICRH
FREBET I ERARE . XROBBILBIROTEIC
Lo TV, XEOMBAEFKR1BB & L. FIK3AE
D168 (\CGHREHR7ABREE) ICNEHLUVFEL S 4~

(B4 1994411 f21 H /S8 1996410 H 7 H)
BURIGERY% . T020 BMHLH3I—18—8
EFRFRELNIC A EY BB Wi R s

16 MIFASARE £ A TR L 7=, FEOEMRIC 12 DMEM % 4§
AU 7. #5313 0.3% BSA (Sigma Chemical Co.) &%
DMEM 2R\ T, 37.011°C, B 100%, 5% CO,DES
EREDEEBA TIT o /2. BRASFRE130.5% pronase (7
HMANE) SHEDMEMATIITV, FOKSIX 0.3%
phytohemagglutinin P (Difco Laboratory) &4 DMEM AT
ok, 2TOROBERXBRENETICLIEORLERD
BETERGC 2%, 37°CICRAME N X5 RiNERERE T
B L. RIS S 12BREIC 608 £ cEHEE
WEET THEETV, BEREORB LT 1.
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H—OFICDVWTBALB/CE & B57BL/6J RORAER % 1
BY3E, MUstage TIHIZIZMURERERL 47, stage
ANCHB T3 & 8-cell & 16-cell IZ3¥F L T 4-cell DR b %
PEVER Z/R L /- (Table 1). RIS, BHEICDWT H 8-
cell & 16-cell TIRVWTNREH 4255 a5%TH 4, 4-cell Tit
20~24% EBEVEERL, FELGESNEHON 1=
(P<0.05). BALB/c %~ XD 8-cell »» 5 DIE/I- L 3 FR
EORBNEREETY, RAREOREREOHKICHL
7= (Table 2).

T/, EEREREOUABRTRERCERBOONE
o/ (Table 3).

* 4 5 8-cell>8-cell DRAE BRI, H—FFICH T3 8-cell
DJE ERRIC, ER120 5 18BMKIC2 ODREITHS L
THHRERICREL, 245 5 30 BERE%IC I3 BEIRETEA
ERELA &5, 3605 42 BERAHBICHKRAER, 4205
ABRFREIR(C T HIREARBIAN E R4 L /= (Table 6). — 5, 16-
cellE=t it 8-cell At & (ZIZR U TREHDET L 1= 4,
4-cell AILiZ 12BFRIIREN TREIET LRERHEVME
FI%RL 7. 4-cell AL, 8-cell @A+, 16-cell AticHsit 3
BN ERBRAORERIE, Th¥h82.2% (60/73),
89.1% (123/138), 84.7% (61/72) &% -7 (Table5).

BALB/c <> BALB/cBf, C57BL/6J <> C57BL/6J R Cit, 8-
cell ALiCH 3TN E TORERIEF N Fh 881
% (52/59), 88.6% (62/70) &4+, 21 90.4% (47/52),
91.9% (57/62) 1t & HREAX AR ICRAE L (Table 4), BALB/
CC57BUGIE L LB L THEREERBD SN H o 1.
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Table 1. Development of intact embryos cultured in DMEM for 60 hrs in vitro

Type of No. of No. (%) of embryos developed to: Total Degen-
embryos embryos Morula Blastocyst Expanded Hatched  no. of erated
(%) (%) blasto- embryo (%) blasto- embryos
cyst (%) cysts (%) (%)
BALB/c
4-cell 4 3(6.8) 5(11.4) 24(546) 9(205)» 38(86.4) 3(6.8)
8-cell 75 6 (8.0) 4(53) 32(427) 32(427% 68(90.7) 1(1.3)
16-cell 60 3(5.0) 3(50) 26(433) 27(45.0¢ 56(933) 1(1.7)
C57BL/6]
4-cell 37 3(81)  4(108) 19(514) 9(243% 32(865) 2(54)
8-cell 66 5(7.6) 4(61) 27(409) 29(439)¢ 60(90.9) 1(15)
16-cell 72 4 (5.6) 4(56) 31(431) 33(458)¢ 68(944) 0(0.0)
Significantly different between 2 and b (P<0.025), between 2 and < (P <0.05).
Table 2. Development of intact 8-cell embryos cultured for 12 to 60 hrs in vitro
Type of No.of  Culture No. (%) of embryos developed to:
embryos embryos  period  Morula Blastocyst Expanded Hatched Total no.
(Hrs) (%) (%) blasto- blasto-  of blasto-
cyst (%) cyst(%) cysts (%)
12 58 (77.3) - - - 0(0.0
BALB/c 24 42 (56.6) 32 (42.7) - - 32(42.7)
8-cell 75 36 9(12.0) 31(41.3) 34(45.3)2 - 65 (86.7)
embryos 48 6( 8.0) 8(10.7) 80(80.0) - 68 (90.7)
60 6( 8.0) 4(53) 32(42.7) 32(427) 68(90.7)

?; Significantly different compared with BALB/c<>C57BL/6](8-cell<>8-cell) in Table 6
(P<0.025).

Table 3. Development of zona-free embryos cultured in vitro

Typeof No. of No. (%) of embryos developed to:  Total no. Degen-

embryos embryos Morula Blastocyst Expanded  of blasto- erated
(%) (%)  blastocyst (%) cysts (%) embryos (%)
BALB/c
4-cell 50 5(10.0) 5(10.0) 37 (74.0) 42 (84.0) 3(6.0)
8-cell 82 7(85 5(6.1) 68 (82.9) 73 (89.0) 224
16-cell 55 5(91) 4(73 46 (83.6) 50 (90.9) 0(0.0)
C57BL/6)
4-cell 42 4(95) 4(95) 31(73.8) 35 (83.3) 3(7.1)
8-cell 86 7(81) 5(5.8) 72 (83.7) 77 (89.5) 2(23)

16-cell 50 4(80) 3(6.0) 43 (86.0) 46 (92.0) 0(0.0)

Table 4. Development of 8-cell&>8-cell embryos in culture

Type of No. (%) of embryos developed to: " Total Degen-
aggregated aggre-  Morula Blastocyst Expanded  no. of erated
embryos gated (%) (%) blasto- blasto-  embryos |
embryos cyst(%)  cysts (%) (%)
BALB/c<C57BL/6] 138 12( 87 13(94) 110(79.7) 123(89.1) 3(2.2)
BALB/c&BALB/c 59 5( 8.5) 5(8.5) 47(79.7) 52(88.1) 2(34)

C57BL/6]<C57BL/6] 70 8(11.4) 5(7.1) 57(81.4) 62(88.6) 0(0.0)
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Table 5. Development of BALB/c&>C57BL/6] embryos in vitro culture

Type of No.of No. (%) of embryos developed o Total Degen-
aggregated aggre- Morula Blastocyst Expanded  no. of erated
embryos gated (%) (%) blasto- blasto-  embryos
embryos cyst (%) cysts (%) (%)
4-cell&=4-cell 78 9(123) 19(26.0)> 41(56.2): 60(82.2) 4( 5.5)
8-cell&8-cell 138 12(87) 13(94) 110(79.7)> 123(89.1) 3( 2.2)d
16-cell>16-cell 72 3(42) 97125)¢ 52(72.2) 61(84.7) 8(11.1)*

Significantly different between 2 and ® (P<0.01) and between 4 and ¢ (P<0.025). *; These
embryos did not develop into integrated blastocyst.

Table 6. Development of BALB/c<>C57BL/6] embryos in culture

Type of No.of  Culture _No. (%) of embryos developed to: Total no. of
aggregated  aggre- period  Morula  Blastocyst Expanded blasto-
embryos gated (hrs) (%) (%) blastocyst (%)  cysts (%)
embryos
12 95 (68.8) - - 0(0.0
24 100(72.5)  35(25.4)2 - 35(25.4)
8-cell=8-cell 138 36 24(174) 71 (51.5) 40 (29.0) 111 (80.4)
48 12(87)  28(20.3) 95 (88.8) 123 (89.1)
60 12(87) 13(94) 110(79.7)

a; Significantly different compared with normal 8-cell embryos in Table 2 (P<0.025).
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BRI, <7 X 8-cell DHEBREAIERIC DL T X Whitten
[15] PELERIBHIZL > T8 » S 99U HF BRI TF
ET3ERBEL, TIXFASHEIZDOVT I Mintz [7]
BERIEN BB EVIRERERELTWVWS, ARBRICHL
THEOSRRNERERIE, BM—0F & BERSRERONS
T, BALB/c, C57BL/6J & HIZ, 16-cell HHEFFEYIC L 5
&R (90.90 5 94.4%) ERL, 4-cell FEVRER (83.3
»586.5%) ERL 7. iGN TRIE, BETIHEC
REOREEHEBEOEVRETEFNIEE S L. 8-
cell DREBBEZRT L THB &, BIRMNICIHEZVRERY
BOhEYERRE COREICEHREEL, FOEEMEIC
BERERIULTEMLEIASNS. Zhii DMEMORKS
PAEMLABSADKREEICLWBEREELEA SIS,

DMEM i3 1 — J L O B//vib Fd& 3 (Eagle’s Minimum
Essential Medium) ZEIE L /-REEHS MELIEMTH D
7, REBELIBOREFSFBER-BERBELTRBELT I/
BMOBFEIEISNS, CORICEALTIE, RRBOEET
BT7I/BELBEETHZE [9] %, 8cell ¥ TOREKR
BRINVIA-ZOFAVEFBEL, TXLF¥F—FELTE
WECBEIREDEETEIZL (4] FREIhTWVS,
HERNOREMY S CBER, BOREICE-THELS
FEANEEEL, ROGHERICVELRIPERRMED

123 (89.1)

BREBBICISCTREZbDEEA NS, FEREE
BEACNIREBBRHOBRIIMFLRETHI N, 9
B-ELECBE-JLIO-XE5EH, BFLUBTFOLH
BELTHEET3LEAON, FERREOEHASEH,»SD
BHEERICVDELERDERTATVBRILDEEZIOATY
3 [10].

AMETIE* X FH (BALB/c & C57BL/6J) ICHWVT H
B—ORERBICREEEDEREFrBOHONE. FXFH
DREEBRNICKRN T2 L, BRRAORERIIIERE 12
BRI T 0%, 24 B3R T 25.4%, 36RERIT80.4% &k Y), 24
BrE®IC S 1 2R L, 36 BERIMEIC & 1) B HEBRIRRERI A~
DRERICHWT, B—REHB L THELZE (P<0.025)
PBOSN, REEFEDRENFBH SN/, £/, BALB/c
BELH L UCS57BUBIRALNESHENRERL X XA SKE
FHREERERL, 2REMCH VW THEOREBEFRIL T
Hhif, REDHMAADLEICLARERICERELEVWE
Bi5.

KEERICLBELX A5 IDMEHIE, $5IC, 8-celF
TOEEI—BHITTHATWEY, Zhit, 8cel gD
BYTHIMMBNDIEREM (cell adhesiveness) DA [5]
®, ER#ES (gap junction) [2, 6] HEICL ) REICKS
PRINVB LD D EHBEATWS (1, 8]. v9 XK
T3 8-cell LIEICRDOUR#RE (compaction) v L [12], %
EEOLDONEEINB LS8 B. XEBTIT- /- 16-



cell AENEE T, NABDEIRELTICREL, £E
BAOREREZET (84,7%) €. dcell AITNERE
KOVWTRE—OR ERBICERBRORVW EPEEL
TRERNSBETFTLEEELZSN B,
BROEEORERIIERTSH - 2, BOIEHNRE
L TRECEHBEELE (7, 15]. EHL 7= DMEM
I$ 8-cell LIBTDRDIERE T Iz A KEMEIEN4E L, 16-cell
LIEOBEOEECIHET 32 & REE NI,
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Culture of Chimeric Mouse Embryos in a Dulbecco's Modified Eagle Medium

Masahiro Takahashi, Yumi Ishihara, Jutaro Takahashi and Yasuhisa Yasuda
Laboratory of Animal Breeding and Reproduction, Faculty of Agriculture, Iwate University, Morioka 020, Japan

In the present study, preimplantation development of chi-
meric mouse embryos cultured in Dulbecco's Modified
Eagle Medium (DMEM) was examined by using 4 to 16-
cell stage aggregated embryos. Three types of embryos,
embryos with intact zona, zona-free embryos and aggre-
gated chimeric embryos (BALB/c&C57BL/6J), were
cultured for 60 h in vitro. Aggregated embryos, 4-cell<>
4-cell, 8-cell>8-cell and 16-cell>16cell developed into
an integrated blastocyst at percentages of 82.2, 89.1 and

84.7, respectively. Development of chimeric embryos
into morula was delayed about 12 h more than that of
intact embryos, but high rates of developmental of chi-
meric embryos from morula into blastocyst were
obtained. These results suggested that DMEM was suit-
able for the in vitro culture of chimeric mouse embryos.
Key words: Chimeric mouse embryos, DMEM, Develop-
ment of embryos.



