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Summary

This study was carried out to obtain basic information necessary for aggregation and in-vitro culture
of mouse embryos by treating phytohemagglutinin-p (PHA-P).

The 4-, 8-cell and morula embryos were obtained from female mice of albino BALB/C, CBA and
C57BL strains, those were injected 5 iu pregenant mare serum gonadotrophin and 5 iu human chorionic
gonadotrophin to superovulation. The zona pellucidia was removed by placing the embryos in Acidic
Tyrode solution containing 1.0% protease orfand 5 ug/ml PHA-P,

The pairs of zona free embryos were subjected to aggregation by glassneedle in BMOC-3 containing
5 ug/ml PHA-P. The aggregation embryos were cultured in Brinster's mouse ova culture-3(BMOC-3)
medium under the gas phase of 5% CO: in air 37C for 13 to 50 hours.

The results obtained in this study are summarised as follows
1. When 4-, 8<ell and morula embryos were zona-freed in acidic Tyrode solution containing 10%

protease orfand 5 ug/ml PHA-P, and cultured in vitro to blastocysts, the 4- and 8-cell embryos

showed slightly less development rates than the morula one did, and solution of 5 ug/ml PHA-P
brought some higher development rate than negative control.
2. As 2,5 or 10 ug/ml PHA-P was added to the solution to aggregate 4-, 8-cell or morula embryos,

2 ug/ml solution represented slightly lower aggregation rate than the higher levels solutions, and

4- and 8-ell embryos showed higher rates than morula one did (P{05).

3. In respect to the development rates of aggregated embryos to morula no significant difference was
found among PHA-P levels and between 4-and 8-cell embryos. With respect to those of aggregated
embryos to blastocysts the different levels of PHA-P showed similar results, however, the 4- and
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8-cell embryos represented higher rates than the morula one did (P{05).

. The mean time necessary for development of aggregated 4-, 8-cell and morula embryos to blastocysts
were 38540, 26-27 and 19-20hrs. Respectively in solution for aggregation.

. The aggregation rates of embryos were 34—94%, when treated protease or/and PHA-P. Supplementa-
tion of 5 ugjml PHA-P to the solution for aggregation showed a trend demonstrating higher aggregation
rate compared to negative control, although no significance was found. However, 4- and 8-cell embryos
represented significantly higher aggregation rates than the morula one did (P<.05).

. The development rates of 4- and 8-cell embryos to morula were 52.7-84.7 and 73.8-87.2%, respectively,
showing no significant difference between two cell stages. However, the aggregation rates of embryos
treated with solution containing PHA-P were higher than negative control (P{05).

. The development rates of 4- and 8-cell and morula embryos to blastocysts were 41.7—77.7 787— 830
and 0—192%, respectively. The rates of 4-cell embryos treated with PHA-P were significant higher
than the negative control (P{.05). The 8<ell and morula embryos also showed more rates when

treated PHA-P.
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Table 1. Chemical composition of Brinster's mouse

ova culture-3
Component Concentraion
Nacl 5546 gl
KCl 0.356
KH:PO, 0.162
CaCl: 0.189
MgS0: - THO 0294
NaHCO: 2.106
Glucose 1000
Na-pyruvate 0056
BSA 5000
Streptomycin 50 ug/mé
Penicillin 100 [U/mé
PH 7 274
Sy XA

EE $4%3 AAEEE 4AE7)9 gH R
o FHEES) g 32 10% protease(Papaya,
Sigma, U. S. A;Pral) 3 10% protease®l Sug/ml ph-
ytohemagglutinin— P(PHA-P, phaseolus Vulgaris, Si-
gma, U. S, A:Prphed)7h 848 FHiAAE 44
Tyrode? (Hogan %, 1986)%4 &% 5~7%%
A7) Az gRsias FYgv ieEAS o
piEa wopolog FARS $A IMEYE M

Table 2. Acidic Tyrode Solution for removing zonae

Nacl 0.800 g/100m¢
KCl 0.020

0 CaCl: * 2H: 0024

0 NgCl: * 6H: 0.010
Glucose 0.100

Polyvinylpyrrolidone(PVP) 0400

stk
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Superovulation

8-cell or morula

Collection of embryos at the stage of 4-,

Washing with BMOC-3 soln. 3-4 times

treatment for 5-7 min.

1.0% protease or 1.0% protyease+PHA-P

Washing with BMOC-3 soln. 3-4 times

3m whE x| A F-of Petridish?] BMOC-38 %<
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4 In vitro culture of zona free embryos

Aggregation by glassneedle in BMOC-3
or PHA-P+BMOC slon.

Washing with BMOC-3 soln. 2-3 times

In vitro culuture

praraffin oil
i medium(0.02-0.03=/)

L 5% COq 37.°C, 13.50hrs,

Fig. 1. Procedure of in vitro aggregation and culture of mouse embryos
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Table 3, In virto development of zona free embryos by treating with protease or/and phytehemaggultinin- B

Cell stage No. of zona free No. of blastocyst developed from zona
embryos free embryos(%)
Pr* PrPh** Pr PrPh Total(Mean)
4-cell 38 36 31(816) 32(88.9) 63(85.1)
8-cell 46 47 41(89.1) 43(915) 84(90.3)
Morule 26 28 24(92.3) 26(92.9) 50(92.6)
Total(mean) 110 111 96(87.7) 1010911 197(89.1)

* 1.0% protease treatment
%% 10% protease + 5Sug/mf PHA-P treatment
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Table 4. Aggregation rates of 4-, 8<cell and morula embryos by treating with different concentration

of phytohemagglutinin-p

Stage of No. of pairs No.
embryos
subjected subjected to

to

of pairs aggregated( %)

aggregation  aggregation
2 * 5 * ok 101: * & 2

5 10 Total(mean)

4cell 5 50 50 38(76.0)"
8-cell 50 50 50 41(820)
Morula 50 50 50 20(40.0)®

43(86.0)° 42(84.0)" 123(82.0)
47(94.0)* 48(96.0) 136(90.7)
25(52.0)" 24(480)" 70(46.7)

Total(mean) 150 150 150  99(660)

116(774) 114(76.0) 320(73.1)

*2 ug/MPHA-P in BMOC-3 medium
% #5 ug/MPHA-P in BMOC-3 medium
* % %10 ug/mlPHA-P in BMOC-3 medium
= "Significantly different within columns (P{.05)

R 480% 24 2,5 3 1ugnl F3) 4T B8
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Table 5. Development rates of 4- and 8-cell embryos to morula by treating with different concentration

of phytohemagglutinin-p

Stage of No. of pairs No. of pairs aggregated(% )
embryos
subjected subjected to
fo
aggregation  aggregation

2* 5 10t 2 5 10 Total(mean)
d-cell 3B 38 4 30(789) 36(83.7) 35(833) 101(82.)
8-cell 41 47 48 34(826) 41(87.2) 43(89.6) 118(86.8)
Totallmean) 79 %0 %0 64(80.9) 77(855) 78(86.5) 219(846)

*2 ug/m¢PHA-P in BMOC-3 medium
* *5 ug/mPHA-P in BMOC-3 medium
* % %10 ug/MPHA-P in BMOC-3 medium

Table 6. Development rates of 4- and 8-cell embryos to morula by treating with different concentration
of phytohemagglutinin-p

Stage of No. of pairs
embryos No. of blastocyst
subjected subjected to
to developed( %)
aggregation  aggregation

AR AL (1A 2 5 10 Total(mean)
4-cell 3 43 4 27(71.1)° 33(76.7)¢ 33(786) 93(75.6)
8cell 4 47 48 39(75.6)° 39(83.0)° 38(79.1) 108(79.4)
Morula 20 2 A4 1{5.0)* 3(120) 4(16.7)" 8(114)
Total(mean) 99 116 114  59(506) 75(57.2) 75(58.1) 209(635)

%2 ug/MPHAP in BMOC-3 medium
* %5 ug/mPHA-P in BMOC-3 medium
* % %10 ug/MPHA-P in BMOC-3 medium
* *Significantly different within columns (P{05)
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Table 7. The development speed of
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aggregated embryos by treating

with protease or/and phytohemagglutinin-p

Stage of
embryos
subjected
to
aggregation

n

From aggregation ?

to moruta(hr)

From aggregation to

bistocyst(hr)

PrPh-

PrPh-

Pr0 ProPh o Pr-0 PrPh LT Mean
4-cell 30.0 29.0 29.5 35.5 38,5 40,0 39,0
8-cetll 14.5 13.5 14.0 27.0 21.5 26.0 26,8
Morula - - - - 20,0 19.0 19.5
Mean 22,3 21.3 21.8 32.8 28.7 28.3 8.3

*
Embryos zona-freed in solution of 1.0% protease and
aggregated in BMOC-3 medium

* Embryos zona-freed in sclution of 1.0% protease and
aggregated in BMOC-3 medium containing 5 pug /=t PHA-P

kXK
Embryocs zona-freed in solution of 1.0% protease and

5ug /m PHA-P, and aggregated in BMOC- 3 medium
containing 5 ug /=t
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Table 8. Aggregation rates of 4-,8-ce!ll and morula embryos by

treating with protease or / and phytohemagglutinin-p

Stage of No. of pairs
embryos
subjected subjected to

to

aggregation aggregation

No. of pairs aggregated{%)

PrPh-

Ph Total {mean)

Pr-0 Pr-Ph

36 (12,02 43(86.9)% 45 (90.0) ? 124 (82.6)
02502 17004.0% 47 (64.0) ? 136 (5¢.6)

17 (34.0)b 26(52.0)b 25 (50.0) b 68 (45.3)

Pr-0 Pr-Ph | g
4-cell 50 50 50
8-cell 50 50 50
Morula 50 50 50
Total(mean) 150 150 150

95 €(63.4) 116 (7.3} 17 (780 328 (72.9)

a'bSignifii:antly different within columns (P { .05)
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Table §. Development rates of 4-,8-cell embryos aggregated to

morula by treating with protease or  and phytohemagg-

lutinin-p

Stage of .
embgryos No of pairs No_ of pairs developed to
subjected
to
aggregation aggregated morula (%)

PrPh- PrPh-

Pr-0 Pr-Ph o Pr-0 Pr-Ph Ph Total {(mean)
n n

4-cell % 3 s 19Gs2.73" 36(83.1)" 38 (84.4)" 93 (75.0)
8-cell 42 47 47 31(73.8) 42(87.7) 40(85.1) 113 (83.1)
Total {mean) 78 90 92 50(63.2) 78(86.6) 78 (84.8) 206 (79.2)

’nSignificant!y different
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PrPh-Ph A& o] o] &% 738 877 ¥ 8.1
% 2 Pr-Ph, PrPh-PhA &} 77} Pr-OX2]+ Bt
QA L wgo] gch WA iR wutE
7HA W& & Table 103 ek

4H X7 PrPhAE oAl 76.7%, PrPh-Phai 2]
oA 77%% PrOARFY 417RHG ¥
o0 Foligol A FHP05).

T3t g E7] we] wiutE7A) e WHEE PrO,
PrPh 2 PrPh-Ph{ 2] ol 4] &4 64.3, 787 & 830
%Qon Aadlr)e) BB 1AL £& 0, 192 2

within row ( P { .05 )

120% 24 PHA-PE 3715t olJdt = AH4du)
b uprEziAlel ddme suE gided
PHA-PE 3718 W& Y7 9oy 120~192

%9 deg-E e

3h8 PrOx e ol SH XYY Wehg 64.3%
7b 4 E7] B AT iRe] && TEE 417%
Hon stz ddals wdge] foxoz
FRTHP05).

T8 Pr-Ph % PrPh-PhA e ol iz 44 E7]u),

8H| X760 767, 77.7% 9} 787, 830% 2 34 7]4)
9 192, 120% 20} WM EE whdsls AFo] &
SEH(P{05).

$je AdjoA En 10%Proteases A3l
FYUE A # A48 BMOC-3 wUgdd] 3
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Table 10. Development rates of 4-

.8-¢cell and morula embryos

aggregated to birastocyst by treating with protease

or /and phytohemaggutinin-p
Stage of i No of pairs developed to
embryos No, of pairs . p
subjected
to aggregated blastocyst ( %)
aggregation
PrPh- PrPh-
Pr-0 Pr-Ph Ph Pr-0 Pr-Ph Ph Total{mean)
a,m a,n a
4-cell % 43 45 15C41,7) " 33 (76.7)°" 35 (77.7)°7" 83 (66.9)
b a a
8-cell 42 47 47 27(64.3) 371(78.7) 39 (83.0) 103 (75.7)
a b b
Morula 17 26 25 oCo ) 5C9.2 3020 8 (11.8)
Total (mean) 95 116 117 42(35.2) 75(58.2) 77 (57.6) 194 (59.1)
a’bSignificantly different within column (P ¢ .05)

m'nSignificantly different within rows (P< .05)

AANZ Pr-OA 2ol Wekshs A 2T 10% pro-
teased] FHUE AA T suymdPHA-P/ 7}
Ho] 9l wigdol A Pr-PhAE T4, 10%
Protease$}t Sug/mé PHA-P7F #715o] 9l oo
FHOE AAF sug/nl PHA-P7L H7HH9 Qe
Hj o] EAI1Z PrPhPhA e 77t SHME in
vitrool A SRR WSS wjoko] iH)
2 38 el

Iz Az ddg eoh e #i7
3= Aol st wgol FRH e o]
proteasel] 2|3 FF ZAFE 3] o] ope AR
£ Leed}t Chung(1984)% Q1A 3T

K dgelM AL AiE 89 Zu Chimerallt
fEE SetdAe ihe 37 % S-3uhe) wjokol
oJME PHA-PE H7Hshe 7lo] #7168t geR

_94_

Hoh dsalo] FHERMER IR 9lolA = PHA-PS
A7Hdv, &4 g we sARIINIL 44 E7)
o FA7H Rt R 2 SFue 0% wg
AHol RiFsHA el

EE Rl o2 oMY KE $IANA Chi-
meraft S TEW< 334 BMOC-3 ¥l k<)o) PHA-
P A71EEE SugmlZ H7Ke] o 249
TAE BRe) BB sl s Bl 7Hg

F2 A4S 48 ¥ 9da 2y

=

=

wm E

AL dAE TR s AIAKE &
HAE o) A £33]49 Phytohemagglutinin-P(PHA-
PYE H7F WMt 3487 239 KBS in vi-



trool| 4] il FatAg o) ke 2 A9 PHA-PY
A7VsEE A3 Chimerahs A4teled 9
83 724 L A7) st BheA,
Albino BALB/CSt CBAAIE 2 C57BL A%<
A7) pregnant mare Serum gonadotropin®} human
chorionic gonadotropin® F13le] gt A9
PMSGS} hCGE Foste] FadE £71, 358
A7 4 E7), gHIE7] F A4 £ARE 10
% Protease 3992 Tl B3l PHA-PE
A7kt wfekA o)A A3 TSR Aol O
T A A6 e FINY U PE e
31°C, 5% CO, 5% Aire] W] 248 A 13~50
AIZE ¥okElA A Chimeralhe] RE4elS zA}s}
At : ,
A AelM goja Aakg o.oksbd thgat g,
1. 10% Protease x> 10% Protease ¥ Sug/mé
PHA-P7} H71E 4H TyrodediodM FEHdlE
AAE BEES rEsA] Wl &
g fsiov 44T 7o} A E ) B}
4717 o & dWdsgion =3 PHA-PE
bkl ewst AobelAl o of Kk i
F2 AFE 1Y

2. PHA-P 2ug/mH7HA] 4MIE7], M E7] 9@ 44
7108 S38-L 400~820%, Sug/ad H7HA ol &
520~94.0%, 10ug/mY7HA ol 480~96.0% 2
ee] it mebN= 4427, sM X7
Ade7) 2ot fe15 o2 3o (P(05), PHA-
Po| AHelaEd g SR & JofME 5 B
10ug/meA7A 77} 2ug/mé A7 Bk 23 =4
1235 SR8 SR PR B

3. &gl A wdES PHAPY %
FEL 2 £ AY7T fFoiAt AREA
g}, 33 wiw ¥Rz ¢ #jE S PHA-
P Al foA7}t gRlo} 44 E7)9)
BHIE7|9 e 447] RET fo3er 5

WSS BHHP(05).

CSHE HEAE EAR ddshisd AgEE
BEAZL T 7N 385~4041 7, 84| E7)
WR7} 26~27A12E, A7 19~204) Tho) e},

5. H&L 340~940%4 U 2A PHAPE #
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W7} 24710 B fdHo g mchpls).
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7. 8¢ wHIEAA Y W R L 44 F7]9) T
7} 417~777%, SAETNY HE 787~830%,

717 0~192% 928 44 ¥7)9] PHA-P
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