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Effects of Various Additives Occuring on Cell Block Occuring
during Early Development In Vitro of Mouse Embryos*
H. B. Song and K. S. Kim
College of Agriculture, Taegu University

SUMMARY

This research was conducted to obtain the basic information on the cell block phenom-
enon occuring during early development in vitro of mouse embryos. Early embryos were
recovered at 3h post-hCG injection(hph). Various chemicals (EDTA, EGTA, DTPA, PMA
and PHA) were tested to examine the effects of them on the overcoming the 2-cell block
phenomenon, One hundreds M of the chelating agents were added to the M16 medium
containing embryos. The treated embryos were worked and transferd to fresh M16 me-
dium after 1, 3, 6 and 12h of treatment. Development was examined at 58 and 120ph injec-
tion, respectively. 44.7~68.9% of the treated embryos developed to 4-cell stages at 58hph.
Only 17.6~60.3% of the embyos developed upto blastocyst at 120hph. Whereas control
embryos showed slightly lower development in M16 medium alone (38.9~42.4%, 4-cell and
3.8~65.5%, blastocyst). Three mitogenic agents were tested. 51.6~63.8% and 43.4~48.
1% of embryos developed upto 2-cell and blastocyst stage, respectively when treated in 54
g PHA-M /ml for 5 min, 1, 3 and 6h subsequently cultured in fresh M16 medium. Control
embryos only showed 38.8% fo 4-cell and 5.9% fo blastocyst at 58 and 120hph, respect-
ively, 100M PMA was also beneficial for the 2-cell block. Showing better development
them that of control (42.4 vs 57.9~59.4% 4cell and 5.9 vs 25.0~55.6% blastocyst, respect-
ively, However 1M butyric acid was toxic to early embryos, thus arresting further devel-
opment. These result indicate that either chelating or mitogenic agents could be used to
overcome the “/n vitro 2-cell block” occuring during early development ix vitro of ICR em-
bryos
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% o]g]d EAto) waE o] hamsterol M= 2,
¥ 7](Yanagimachi ¢ Chang, 1964 :; Whittin-
gham 3%} Bavister, 1975), # 2, 44 % 7] (Whittin-
gham, 1975), B7] 4}4u)(Kane, 1987), s A] 44
Z71(Davis ¢} Day, 1984), 4 8, 1241 Z7](Thib-
ault, 1966), A+ 4, 8ME7)(Braude 5, 1988)°l
Zhzt A e FA] A X B LS A P o] dojuke= A
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¢] o] & (Whittingham, 1975), Y@l o] HEH]
#73W3H(George, 1982; 45, 1992), Az H 2] <]
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1. Z=7|uie| 8|5
3~47% 9 ICRAE &3l 3
& AMutate] 14417 AE, 10X B E A0 A AL
5, A3 154 Ao F2A 2ols HAES
Asted 531 1okel R, 4Al 3~4vtaly Zpzh H o) e
cageol uy-o #E&dch o 12:0000 7.51U
PMS—E— B FAbsba, 48A17F Foll 501U hCG

2 FAste e S f7)sk o)
hCG F219l Ao 9 - & 1112 A E o
£ o} 10:000) 2 # (vaginal piug)-& #¢13to

welelRg #HFPsgon, wnrt Zld MA=
hCG FA} & 3441 7+(34h post-hCG:hph)ell 3|43
AA GEe Boslgn Reld g3 g g A
= 4mg bovine serum albumin(BSA)
1 Mi16ujokel (M16+BSA; Qumn
Fgsted z71lE S astddr

)

T, 1982) o=
%, 1992).

e

2. M 7IE&l 9] 7:1-”

ethylenediamine tetra acetic acid(EDTA; Sig-
ma Chemical Co., St. Louis, MO, U. S. A)E 2
A Z2H 50 1.489 mg /mlE ¥ § of7lo 1 N9
NaOH & womA] gajAg e, 5 pHE 752
ohZo] (.45 gmel membrane filter (Whatman,
Maistone, England)2 o7&l 4mMe] stock 2.
2 9Esen, HFEEEE MI16 + BSA vkl o
2 gsle] sttt HEFE 100 M2 3]AH
€ EDTA + MI16(BSA) vl - w5 A1 (60 X
15mm, Falcon Bacton Dikinson Laware, U. S.
Aol 10 4 drop2 =T} ethyleneglycol-bis-
N, N, N’, N, -tetra acetic acid(EGTA:Sigma) &
22} ZHol 1.522mg /mlE ¥ 3 7)o 1 N9
NaOHE&E oW &sjAlA HZE pHE 7.5 2 ¢
i 0.45 pm2 membrane filter2 sl 4
mM & stocke 2 TEon, HAFFEE M6 +
BSA wiofei s} sjMate] 24ttt HFE= 100
wmz F2E EGTA + MI16(BSA) S viFH Al
10 44 drop& WHESITH

diethylenetiamine penta acetic acid(DTPA ;
Sigma)& 2% EF 59 1.429 mg/mE ¥& ¥
o]7)o] 1 No] NaCH & ¥ 2w+ &air1zon,
% pHE 7.5 B30 0.45 4m9] membrane filter
2 o ste] AmM 9] stock 0.8 THE o, HEE
=E M16 + BSA v o2 s|Aate] 2439
. 4E%E 100 M 2 34" DTPA + M16
(BSA) s Fl-S whFg Aol 10 4l dropg HER
=2

phytohemagglutinin- M (PHA-M ;Sigma) & M,
%"%’Oﬂ 5mg /mlg o PHA stocks WHEAL

, AFFEE M16 + BSA ujg oz g ste]

5 pg/mloi gt o] ujFF Aol 10 W dropg e
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91th. phorbol 12-myristate 13-acetate(PMA;
Sigma) 2 dimethyl sulphoxide(DMSO, 100%) |
0.617mg /mle.2 = 1mM$| stock& WHELL
W, 255 S M16 + BSA v o g 84 sl
100 pMOo 2 ubo] mj ¥ Al 10 4 dropg s
). butyric acid(Sigma)& 22 EF5 1.101
mg/mlo F=g g eH, HEsE 1 ME
M16 + BSA v oz 34ste] Frlataith 1
,uMé 81419 butyric acid + MI16+BSA nj ekt
& vjFE A 10 o4 dropS THEATH

3. E=7|HH2| ot

hCG FA+% 34A 7 278 &
28 U}-& paraffin oil2 ¥ o] #Hl81E M168&-4 el
4mg BSA /mi7}t 3h-8 whdel 50 4 dropo 2 &
A zZ+zb 4~534 MAHg & EDTA, EGTA,
DTPA, butyric acid, PHA-M, PMAE H7}g
4mg BSA /ml7} 889 M16 vl %} microdropll
27 EDTA, EGTA, DTPA % butyric acid &7}
e 1, 3 6 12 Az, PHA-M #7i2- 58, 1, 3,
6A1 7, PMA #7kal & 1, 2, 3217 B3t 2hzh A
stdch gsrE Aol by wjkdela AR AT
a7} B 2718l 4mg BSA /mivh ER-8 A
28 M16 s o= Mg ¥ 4mg BSA /mi7}
g5 Mi16w] el 204 dropell &7 5% CO,, 37C
ol A 1201 7wl &3t o

“’]'OEU E‘i E]

4. E7|HHe| By A

hCG FAHE 34A17kol A3 & ICRAE 271w 8
Aol FalH A hCG FAE 564 2ol 4HE 712
of W} 1204 ko] MWL BAEE 7 shetEd

Bhoizbel i, wastach

2

EDTA 100 zMe] #7}¥ EDTA + M6 +
BSA HioreolA]  hCGEAF F  34A]7H(34h
post-hCG)ol 348 271l & 0, 1, 3, 6, 1273t &
oF wjokat & A M16 + BSA wj ko 4] 120
A]7+(120hph) 712 v <k&b 58hph 2 120hphe]
s Z = Table 13 goh FAE] 7l A= 76
Aol z71ulE vfekst 2} 58hpholl 442710 36
(42.4%) 7H, 120hphol wiuksu) 5(5.9%) 717} 2zt
A al = wksle] 14] 7Pi% 2= 7670 &7
Z 4 Z 7V 44(57.9%) 70, wiRbEul) 19(25.0%)
A 3AIA B T 817H«1 171%; 4 Z 718 49
(60.5%) 7, wiwrau) 23(28 /4%) 7N, 6A1ZEX &+
= 6970e] Z7IHIE 4M E 71w 41(59.4%) 7N, wput
Z o) 37(53.6%) 70, 1271 7k 8]+ 5871 ¢ Z71u)
2= 44 32 714 40(68.9%) 7F, Wl ukEu) 35(60.3%) 7N
7} 2v 2y wr A sk vk

EGTA 100 zMo] #rgl EGTA + M6 +
BSAu] kAol A hCGFAF F 34413 3 =

H}] 0, 1, 3, 6, 121\]7P Er—ol- B}]Okﬁl— Z? A]*ﬂﬁP
M16 + BSAujkelolr] 120A12t74A] wl et
58hph @ 120hphell #2343 Table 29 2t}
zajel ol e 8olel ZrVImME WU A
58hphol 4412718 31(38.9%) 70, 120hphel uigk
o) 3(3.8%) M7F Zh2b @A skl =l whate] 14]
e e QNS &71ulE 44 E 714 46(51.1%)
A, el 18(20.0%) 70, 3217k B - 7871 €]
2715 4N 7 vl 36(46.2%) 70, wiWEE 16(20.

Table 1. Effect of EDTA on early development of ICR mouse embryos recovered at 34h post-hCG

Duration No. No. (%) of embryos developed! upto
of EDTA treatment (h) of embryos 4-cell blastocyst
Control 85 36(42.4) 5( 5.9)
1 76 44(57.9) 19(25.0)
3 81 49(60.5) 23(28.4)
6 69 41(59.4) 37(53.6)
12 58 40(58.9) 35(60.3)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

—183—



Table 2. Effect of EGTA on early development of ICR mouse embryos recovered at 34h post-hCG

Duration No. of No. (%) of embryos developed! upto
of EGTA treatment (h) embryos 4-cell blastocyst
Control 80 31(38.9) 3( 3.8)
1 90 46(51.1) 18(25.0)
3 78 36(46.2) 16(20.0)
6 84 48(57.1) 39(46.4)
12 87 57(65.5) 44(50.6)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

Table 3. Effect of DTPA on early development of ICR mouse embryos recovered at 34h post-hCG

Duration No. No. (%) of embryos developed?! upto
of DTPA treatment(h) of embryos 4-cell blastocyst
Control 93 42(45.2) 6( 6.5)
1h 35 38(44.7) 15(17.6)
3h 79 37(46.8) 17(21.5)
6h 82 43(52.4) 25(30.5)
12h 76 46(60.5) 39(51.3)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

Table 4. Effect of PHA-M on early development of ICR mouse embryos recovered at 34h post-hCG

Duration No. No. (%) of embryos developed! upto
of PHA-M treatment (h) of embryos 4-cell blastocyst
Control 85 33(38.8) 5( 5.9)
1/12 89 54(60.7) 42(47.2)
1 77 49(63.6) 37(48.1)
3 83 51(61.4) 36(43.4)
6 91 47(51.6) 41(45.1)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

5%) 70, 6AIZEX B = 84702 271l 44 E 7] u)
48(57.1%) 7N, wiwtZul 39(46.4%) 70, 12A17vA 2]
Te 7MY 271l F 44 E 718 57(65.5%) 7N, i
Wzl 44(50.6%) 70 7F Z42h Al shod o}

DTPA 100 ¢Me] 7€ DTPA + Mil6 +
BSA vkl X hCGFAL § 344174 343 %
71ME 0, 1, 3, 12A13F St wi kst & 2148 M16
+ BSAujtN e X 12041 7+74] wi ksl 58hph
2 120 hpholl #3238k A= Table 3 3 2o} &
2] ol A= 9371 9] 2714)E wl g A= 58hph o
A 718 42(45.2%) 7Y, 120hphel afiukxu) 6(6.
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5%) M7} 24zt A sl ) whale] 1A 8l e
85702 =71ul5 4MFE7]v) 38(44.7%) 7K, HiwtE
B 15(17.6%5) 70, 3A1 A &) 7= 79709 27|54
A Z 77w 37(46.8%) 7K, wiukEwl 17(21.5%) 74, 6
MR et 82709 271ulE 44 E 7)) 43(52,
4%) 71, wiekEH) 25(30.5%) A, 12738 & 76
Mol Z7IulE 4M E7) 46(60 5%6) W, wNtE )
39(51.3%) N7} 2z A3k

PHA-M 5 ug/milo] 747}51 PHA-M + M1l6
(BSA) b ol -] hCGFAF & 347l 3] 43}
Z71W0E 0, 54, 1, 3, 6A17F Tt vl kg & A
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Table 5. Effect of butyric acid on early development of ICR mouse embryos recovered at 34h post-hCG

Duration of No. No. (%) of embryos developed! upto
butyric acid treatment (h) of embryos 4-cell blastocyst
Control 83 34(40.9) 4(4.8)
1 73 12(16.4) 0(0.0)
3 86 9(10.5) 0(0.0)
6 81 7( 8.6) 0(0.0)
12 70 0( 0.0) 0(0.0)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

Table 6. Effect of PMA on early development of ICR mouse embryos recovered at 34h post-hCG

Duration No. No. (%) of embryos developed! upto
of PMA treatment (h) of embryos 1-cell 4-cell blastocyst
Control 53 36(42.4) 5( 5.9)
1 43 24(50.0) 44(57.9) 19(25.0)
2 60 48(80.0) 49(60.5) 23(28.4)
3 52 45(86.5) 41(59.4) 37(53.6)

1. The 4-cell and blastocyst were observed at 58 and 120hph, respectively.

M16 + BSAujFHelAM 120X]3174A) wj et
58hph % 120hphe)l #2$t A== Table 4 9 7
ok FAg el AE ghel 27ME wid 2
58hph ol 4x 71k 33(38.3%) 7, 120hphof ®jqdk
Euf 5(5.9%) 707 Zhzh dAlEt = whatke] 5&
AT 89719 Z7MiF 4ME7)H 54(60.7%)
7R, wiRkEu) 42(47.2%) 70, 1A A8 Fe 77709
Z7)u) 5 44| 719 49(63.6%) 7)), vk ul 37(48.
1%) 71, 32 7t3 8] 7 8370 Z71ul 5 44 7] vl
51(61.4%) 74, wiut £l 36(43.4%) 70, 641 A2+
917l e] Z71ulE A E)H) 47(51.6%) 7R, wjur
Ev] 41(45.1%) 707} 242} A Skt

Butyric acid 1 (Me] H7Fg butyric acid +
M16(BSA) i FH ol -] hCGFAF & 3441 7ho) 3] 4=
g 271 E 0, 1, 3, 6, 12A17F St vl Ft & A
g M16 + BSAufk o) A 120417742 i Fahm
58hph 2 120hpholl #23$F Z = Table 5 ¢ ¢
th, B g el Al 8370 27IME v A3
58 hph oll 443 7]ul 34(40.9%) 7}, 120hphell Byt
vl 4(4.8%) 707k Zbz A st =l whale] 14]
A e 7309 271uF 12(6.4%) 70, 3R A
7 86709 =71ulF 9(10.5%) 7N, 621 kA&

81749 x7]ul5 7(8.6%) 717} 58hpholl 44 E 7]
2 IASE S B T o] o] g, 124]
g FAE 70709 2717 el gz v1RE
100% AL EFFAH G B

PMA 1 ug /mle] A7}8 PHA + M16 + BSA
uf okl ofl A hCGFEAL & 3441 7bo)] 348 271wl &
0, 1, 2, 377t Bk kst & A M16 + BSA
vfooio A 120A12E7kA] wiekEle 58hph @
120hphol ##3F 23 Table 6 3 2th F3g
Toll A= 5370 9] Z71vlE w kg A= 58hph © 4
A 2714 16(30.2%) 7, 120hphel si=tszul 3(5.
7%)707F wrAE 9h 1, 2 2 3 Al R Tl M=
4870 2] 7145 58hphell 24(50.0%) 71, 6070 %
71H0Z 48(80.0%)70 2 52709 Z7ulF 45(86,
5%)707F AF AU IAME7IHE HPH Rl
Zbzy gEEdeH, 1 5o v HE Y A5E
th

Hj
Zr

=4

Kl

IRCAIZ 2 271l A UZ in vitro 2 - cell
block @4& #ZE & Ad=vl($ 5, 1992), #F
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S2ol 1 AE7H] L 2 NEZ 7 MEFI]E 7
A 9AIel 2 3 g Ee] whEE 1 DNA
ghgol siAlE o] 4A TR R & oL, OWHOH A1
W&ol oty B 11893 oM (Luthardt € Don-
ahue, 1973:;Abramczuk 2} Sawicki, 1975), 24| 3
71 oF 1417kl Gy71, 6A129] S7) W 124] (ke

27178 FaETn B astg o (Luthardt 2} don-
ahue, 1973). o714 2 A ZE=71812) G 7 718 2
of HE o] Aj7lol] Wi H-of ZuujolA A el
o] EX & Aol dojutrt w3l cH(Biggers,
1971).

nhg- 2ol A} QA 77 B E = A
2 2341 7F Azl dojukri(Biggers, 1971) il <
ooz Ay FAE vl xR EgE F oo
11A17Fe] At post-hCG 34A] 7kl Wato m 7E
3 4a 271 E ol g8kt post-hCG 3441 7tol
3)428F ICR(block strain) 2714 & M16 v %ol
A A eleek g A9 el vl vl Rk ey
7R pAEEA] HE)al E F”EHOH A AEA f1d
(Hoshi ¢} Toyoda, 1985; % &, 1992).

hCG FALF 3441 ¢bll ez ¥E 5439 =
71 2AZ71wlE  Ca’Tchelate® 22l EDTA,
EGTA % DTPA, €7 &=z Aedddnz
¢l PHA-M, A =& 349l butyric acid¢?t PMA
58 2AZ ] 7% GP7lel| Hrhehe] A3t
o2ZM MERIEFAALE FEShL vt za)zt
2ol S ZzAIZl Az Ca’-chelate® Z <)
EDTA, EGTA H DTPAQP AR ]
PHA-Moj| A @Al o] 713 ot 53] Ca*'-
chelate &4 -& Abramczuk-5(1977)¢] 2.1t 7 7

4
|
32 o

U
-

=

gol z7me] A2t vlNE T} AL
#159 o, Hoshi ¢ Toyoda(1985)¢l 2}

AL FAsle] A2 w929 14 Z7WE EDTA
100 M o] Z7HE wl okl ofl A wij kgt A 1) 484 hol
4~8ME71H] 56.3~68.8%, 120413t vkl
27.1~50.0% = ztzh AR, EGTAE a3

7%l & EDTAR U} b 5h2 af Al &8 ddv
I R aatE e 2 AdelAw EDTA: 25.0~60.
3%, EGTA: 20.0~50.6%, DTPA; 17.6~51.3% <]
v Rk E w71 @A B of Ca?t-chelate® d o] Z7]u) &)

AABEFAE FHste o= FE g

Zgdvhe A S Selstdrt

PHAME &7-8 3dA71E o= 4di e,
A7 22(58,000~128,000) 2 aggrigated chim-
eric embryoS A ksli=dl wol o] &= oy
s osf Mel# o PHA-Meo| o] &5+ 7
o] I ¥ A *]%{’r%ﬂoﬂ 3t 2o 2
o] 4o 7}5E ok }(1988) 2 E‘T‘EH‘E )
A% A EZ71ujE PHA- A atel sjg3 2
7} 39.4~42.5% 9] HJSI OJOJL, IFER
of olaf wiuk Monesi®} Salfi
(1967)= 1A 5}91—0—”1, 2 4 640“ A 43.4~48.
1%¢] wiutzu) WAl & o] PHA-Md| o3k 27]

C’ 7J

& wos sebsie M)A 9 5
Sa agetel el AHA 58
]

ﬂ
©
o
°
<)

]

otel ] 9l butyric acid® H7lsled wjoksid &
o =] A kel Fekol] Aol HElg mE ol
A ek e] AaE Ao g vehdth PMA= 24

wdeA Aol A 48T F Us o=
o el sea wrchin@3#E 100.M & PMA®R =
) ate] WAAIR] A M EEG 272l vwHafol
A F vk Ki1gk Shen} Burgart(1986)L %7
BHo] Hcg%x]/}oj7]/\-10ﬂ _,]3}01 Ag&l_‘l_—: Ho =z

!

FzE9) B2 mﬂow TUT 232 PMA=
Z7)wjel AL Ak, AR o]
§3E 1Az ﬂéﬂﬂ EE FUskA %
e B2EE AgE

BoaAsle vhE 2ol Aol dF B in
vitro 2-cell blockg =+¥-3}7] #13F /] 24858 oA
1A hCGFAF & 3441 7H(34h post-hCG)ol 843t
ICRu}§-2~ Z/WH% model 2 &+e] o2 7kA] FH 7}
EAS ol &3 27uje] ALY aHE ZAHA

T}, post-hCG 34A1+el 343 27|l E EDTA,

‘
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EGTA, DTPA~Z} Z7Fe M16 vkl Af 1, 3, 6,
12A417F 2@ s ohg A dmdet 23 hCGFAF &
58A1 7Foll 44 371l 44.7~68.9%, 120A] Ztel nilxt
Zul) 17.6~60.3%7F 247zp Al slo] b g wl
A (M16 + BSA)ol| A 4413 7)) 38.9~42.4%,
vk u] 3.8~6.55%5.tF @&l FrtEo] Ca?t-
chelate & Zol o] ujdado] == AL A4
& 4 3tk PHAM 5uxg /mio] H7HE M16 j
SFellofl 58, 1, 3, 6A17F A st A uf S A3
hCGFA} 3 5841 2kell 44 E 71wl 51.6~63.6%, 120
A Zbol| wRubSEu) 43.4~48.1%7) 242 R A s o] B
2 o] 4A E 7)) 38.8%, wiwkEwE) 5.9% 8T 5
7 so mEAE A o3 A EI ASE &
olstgth. butyric acid, PMAZ} A7+l Ml6wj) <
Aol A A el g3 At z27|wo] FAE ANk
o} ol& A3 th¥3 chealating T F-A)
EENEAEC] AZREIZAHAATEA o] &

F e nAFE ol

, HE
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