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SUMMARY

This experiment was carried out to improve in vitro development of rabbit one-cell embryos to
the blastocyst stage. One-cell rabbit embryos were collected at 19~20hr after superovulation in-
duction and incubated at 39°C in 5% CO, for 72hr. In order to find optimum conditions in medium
that affects the rabbit embryo’s development in wvitro, RDH medium which mixed with
RPMI1640, DMEM and Ham’s F10 was compared with the previously reported mediums (Ham’s
F10 and RD) for embryo development and cell numbers. Three additives (BSA, taurine and glu-
cose) were tested for the development of rabbit one-cell embryos in vitro. When the embryos
were cultured in RDH medium, their development was markedly promoted as compared with
Ham’s F-10 or RD alone. Glucose exhibited no significant effects on embryo development and cell
numbers, BSA appeared to promote transition from morula to blastocyst stage and taurine
increased cell numbers of cultured embryos markedly regardless of mediums. BSA and taurine
together in RDH medium showed the additive effects on embryo development and cell number,
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1991; Li %, 1993; Li &, 1997). RPMI1640%
DMEM¢] &3] RDujofd o] ofu it 24
& Ham'’s F-10M gl 7= of27] aire] & =8
o] E7] &g Aejigd rale JTe d#H
A gkt Aol Qv wiYd oz o]fAo] F&
RDul kel =g ghe] A|Juf Al B4 o] Hole] ¥
£ AAstuA AEEH Ao Aol i FHAJA &
ol daix e £ o A7t dasich Ed taurine
& IVFA £4%588 S7AE B9 oz 44,
7], $A 2 & £ Mgt FHHA a7
7} Jvka Bus 3 3lvk(Dumoulin ¥, 1992 Reed
%, 1992; Li %, 1993; Liu & Foote, 1995).

2 ¥ Ham's F-10, RPMI1640% DM-
EMel &% ujekeiel RDHulSe] E7 3T
A9 wge vl G 71E gy 2 v mEtn
3 B gelol] BSA, glucose ¥ taurineH 717 E7
SR Gy A X vX e AHE HESG.
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1. Z3ANSE

Aol A8 E7le BF oF 6~PHEH ] New
Zealand WhiteZ2 0 2 A% 3.2kgol 4] A& =
23 S AHEEATh 2HS W 14413 B 10413
oz nRsn Fau Zeoh(F) o EVAIEE AT
FosaA PV dE Y E, 12N E S
4 AR E Fo8 T

2. chulgl & W THB g5

thejte] = FSH(Sigma)E 12417 1HH o2
0.3, 0.4, 0.5, 0.5, 0.5, 0.5mg& T 3}FAHeH o5 v}
A} FSHA 2 1247+ hCG(Sigma) & 30 1U A
A AL TH Kennelly 8} Foote, 1965). HCGF
A% Al 28] AR oF 19~20A] 7 vhEA|
ketamine-xylazine € 233l nlHA|A v} FFA
2 AN dEg GAE =yuln dE 292
FHIEE AYAA A2 ¢ PF25E Dulbecco’s
phosphate-buffered saline(DPBS)<o 2 4@ &
Fato] 1M £7)9) dALE s4SATH A &, 1997).

3. SXRef iy

an] F 19~204300) 35 MRS FHEE
A EE 724170 vidstE A A, wivkx 2 &%
® uhnxol £8 71E39ch widd ez RPMI-
1640, DMEM % Ham’s F-102 Z+2} 1:1:12} 1:1:2
2 3% vjg) (RDH) 3 Ham’s F-10 & RDS &
H)Ech zhzhe] wiekel 5001 FFTEE RH3lo
mineral o0il& WL 39°C, 5% CO.oll 4] 72413 v 43}
A A, wivtE 9 SYE wiwtR o] 5 7155}
e}, £33 bis-benzamide solution® 2 435}
o g3 HulAsplA AESE ZH5HTE BSAY
HA7VARE  doprry]  #sM F#FFE  RD,
RD+BSA(0.3%), RDH, RDH+BSA(0.3%) |4
7273t v T F ] W A XEFE ZASE
At Glucoses] H7bel adE Yobu7] 9{3ld
RDH¢} RD9) glucoseE A7IslREd glucoseE 3
7VekA] e S low glucose®, #7138+ A& high
glucose® 3t} Taurined] &¥E golr 7] £3)
A #3&L RDH-+taurine(5mM), RDH+BSA
(0.3%), RDH-taurine(5mM)+BSA(0.3%) A
TN SR ¥ g N ESE ZARKIL

4. Mz Bt

gagt AT NEFE fotatr] HsjA Zzte]
Az 1HE7]e] GrIE 72413 vieks & e
it 2 dedl Ui Aste] dGMg AAEE
tHPursel &, 1985). WA T8-S Eutol= Fep
99 Fal 0.1% trypan blueZ 1% %<t counter-
staingt t}S Hoechst 333422 DNAE g3}
AESE ¥4 A st A BRsHEA AUk (Fig.
2).

5. BAIX

z} & A7 W88 Chi-squareo] 234 &
A4E FAsHT 2zt AMed AESFE Student
t-test®} Fisher’s Least Significant Difference
(LSD)o] 9aix #9AS B3ttt (Snedecors}t
Cochran, 1967).



a. one—cell embryos

c. morular embryos

b. 4-cell embryos

Fig. 1. Rabbit embryos following in vitro culture in RDH medium
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RD, Ham’s F-10, RDH(1:1:2)9} RDH(1:1:1)°ll
Al Z+2+ 53.1, 43.7, 71.9 2 75.1%2 RDH(1:1:2) ¢}
RDH(1:1:1)o] RD$ Ham’s F-10Rt} §-2l3}A
(p<0.01) =skeh A wpR¥e] AESE RD,
Ham’s F-10, RDH(1:1:2) ¥ RDH(1:1:1)7} 2tz
107, 105, 125 2 13022 <A RDH(1:1:2)9}
RDH(1:1:1)7} RD$ Ham’s F-1082.t} §-2/3}4
(p<0.01) @i}, viRby ol g9 whntErz o] vy
&3 Wiuixe] M¥4 =% RDH(1:1:1)7F RDH
(1:1:2) Boh o2k gqko} {09 Aol 1), A
9] wiFoz 1MI3E7] wjoll A Adulel wivtE R dhgt
3 W2k= mucin coatE 71FR]1R] gk} (Fig, 1).

Fig. 2. Rabbit blastocyst stained with Hoechst

2. sjjelio)l AgY ol T U taurine Y77}
1M1 Z7| Hxte] Hle] Wl ojxi= Y&

E7] $AEe] Ak BSA(bovine serum
albumin) #7}&axE dop] HallA 0.3%<] BSA
§ #7}% RDS} RDH¥ oA B7] 1M E7] ¢
& 72X vigBt ATt wiutE e} SR wivtE R
2l W& RD, RD+BSA, RDH ¥ RDH+
BSA0IA 247} 52,3, 69.0, 72.0 2 82.0%= RDH+
BSA”} RD, RD+BSA % RDHHRET} {9314 (p<
0.01) =3%o £3F RD+BSA”} RDE T} #2]31A
(p<0.01) 34t} (Table 2). & BSA: AHdujollA
iRt 2 el QoA Sz Z3E el
Aok, vtz o] Al¥4= RD, RD+BSA, RDH 2
RDH+BSA9IA Z4z} 108, 132, 121 2 1422 A&}
Tl 93 (p<0.01) =7t URem BSAH7L
BSARAH /T F93A(p<0.01) EUdrh(Table
2). sFAHl glucose] &35 oln 7] s RD
¢} RDHw ol glucoseE ZF712 Hr)sted glu-
coseFEE ¥ Nt 9} sabd wiuky 2 g
H]-&-& RD low glucose, RD high glucose, RDH
low glucose @ RDH high glucose”} 2t2} 57.1, 46.
4, 76.8 % 66.1%=% 2} 7te] #F213 o)z} gl oLt
RD9} RDH 3] high glucose?} low élucoseili’r

& S vt vivkx el MESE RD low glu-
cose, RD high glucose, RDH low glucose %
RDH high glucose’} Ztz} 117, 111, 129 % 1212
Helztoll Fe)2b7t glle. RDSF RDH #3] high
glucose?} low glucosedt} W& Adg HHPYr}

Table 1. I'n vitro development of rabbit one-cell embryo in different media

No (%)
) No. of No. of
Medium Expanded
embryos Morula Blastocyst cells
blastocyst
RD 64 25(39.1) 27(42.2)® 7(10.9) 107°
Ham's F-10 64 32(50.0) 23(35.9)® 5( 7.8) 105°
RDH(1:1:2)* 64 14(21.9) 37(57.8)° 9(14.1) 125¢
dRDH(1:1:1)* 64 10(12.6) 40(62,5)° 10(12.6) 130¢

Values with different superscripts within columes are significantly (p<0.01) different.
*1:1:2 mixture of RPMI11640, DMEM and Ham’s F-10 media.
* 1:1:2 mixture of RPMI1640, DMEM and Ham’s F-10 media.
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Table 2. In vitro development of rabbit one-cell embryos in RD and RDH with BSA

No. (%)

) No. of No. of

Medium Expanded
embryos Morula Blastocyst cells

blastocyst
RD 42 18(42.8) 18(42.8) 4( 9.5)* 108¢
RD+BSA 42 10(23.8) 21(50.0) 8(19.0)° 132¢
RDH* 50 11(22.0) 29(58.0) 7(14.0)* 121¢
RDH*+BSA 50 8(16.0) 22(44.0) 19(38.0)¢ 142¢

Values with different superscripts within columns are significantly (p<0.01) different,

*1:1:1 mixture of RPMI1640, DMEM and Ham’s F-10.

Table 3. In vitro development of rabbit one-cell embryos in RD and RDH with high glucose

No. (%)
. No. of No. of
Medium* Expanded
embryos Morula Blastocyst cells
blastocyst
RD low glucose 56 21(37.5) 25(44.6) 7(12.5) 117
RD high glucose 56 26(46.4) 22(39.3) 4( 7.1) 111
RDH low glucose 56 11(19.6) 36(64.3) 7(12.5) 129
RDH high glucose 56 15(26.8) 31(55.4) 6(10.7) 121
*A low glucose contained 8.3 and 9.3mM glucose in RD and RDH and high glucose contained 27.3mM glucose in
RD and RDH.
(Table 3). t}, 9 muixe] M ¥4 RDH, RDH+B, RDH

BSAS$} taurine® H7l a#E dopr ] 218
RDHH=j %} o]] 5mM¢] taurine®} 0.3%¢] BSAE 3
Zvstdch, wiwtEel SHYE wijutzz oRuhel Hlg-2
RDH, RDH+B, RDH+T % RDH+B+TelA 2z}
Z} 74.5, 81.8, 72.2 ¥ 90.9%= gl F2lx7}
glgleut BSAY taurined ®HEEZ HU1E AR
BSAU taurine& go] H7Heh Ao 52 A& HA

+T ¢ RDH+B~+TelA Zt2t 125, 141, 139 2 154
2 He Foapr dlew RDH+B+TV)
RDH, RDH+B 2 RDH+THt} f2ah4 (p<0.
01) 2%ten] RDH+B% RDH+T7} RDHEY &
98 A(p<0.01) ®stew RD+H+B9 RDH+T
Tl f-918H(p>0.01) &Fo]7} gIATH Table 4).

Table 4. In vitro development of rabbit one-cell embryos in RDH with BSA and taurine

No. (%)

. No. of No. of

Medium Expanded
embryos Morula Blastocyst cells

blastocyst
RDH 55 7(12.7) 34(61.8) 7(12.7) 125*
RDH-+B* 55 6(10.9) 23(41.8) 22(40.0) 141°
RDH+T* 55 9(16.3) 24(43.6) 16(29.1) 139°
RDH+B*+T* 55 4( 7.3) 22(40.0) 28(50.9) 154¢

Values with different superscripts within columns are significantly (p<0.01) different.

*B : BSA, T : Taurine.
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