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SUMMARY

The effects of seeding method and optimum time for freezing embryos according to the develop-

mental stages on embryo survival rates after rapid freezing were determined using the FDA-test.

The summarized results are as follows !

1.

In the rapid freezing of embryos, the sucrose added medium together with Co-seeding or non
-seeding showed the FDA scores of 4.67 and 4.20, respectively, but, raffinose additions obtained
FDA scores of 4.27 and 3.97.

. The developmental stage of embryos at freezing was most critical on the survival of embryos after

thawing. Higher FDA scores were obtained in the order of blastocyst stage(4.94), morula stage
(3.82) and ealy stage(2.65) in sucrose added medium. The same trend was observed in the
raffinose addded medium with an order or 4.91, 4.47 and 2.32.

. Microscopic study of embryo before freezing and post-thawing indicated that the embryo showed

shrinkage within 5 minutes after the embryo was transfer to the freezing medium. When thawed
embryo was transfered to the dilution medium, swelling of the embryo was observed and there
after it reshrank indicating the removal of cryoprotectant from the embryo. The size of the

embryo recovered to the original state when it was moved into a PBS-solution.

— 141 —



[.¥ &

SR A MR SRR 2
3} so] gtowm, ERolv Zogudikiol ot Y-
RO A B 4= o gloh(Whittingham
et at, 1972 . Mazur, 1977 ; Bouyssou # Chupin,
1982 ; Renard et al, 1984 : Hsu et al, 1986 ; Szell
# Shelton, 1986 ab, 1987) .

RS ZHEOR oAl A B sl EHEIRSY] EiR
HE Biibstzl flsbod M@k BEiEslo o
v} (Whittingham et al, 1972 ; Leibo ¢ Mazur,
1978 ; Miyaraoto ¢} Ishibashi, 1978),
-Nguyen et al(1984) & g sucrose 2 /0
skl S HEIRo| EASHT BRAKE 7 Wl ol HEskEhA] O
olX FHEMR-E AT 4 ot dholch. w3 E
Bl 5 sucrose oF & MERMEMIRE S ¥ Sl
it S fnshe] WS EHShAl L R
o] "-3851 atQlrh,

¥EOR BE M) ub & AR R HEHRL o o
EJﬂ ##EE AL les F2 morula stage 7 FH
o] ¥ &= 7 ¢l oh(Renard et al,
1984 ; Williams ¢} Johnson, 1986 . & 5, 1988 ;
Miyamoto ¢} Ishibashi, 1986).

w3, kR Brdifiol Aol 2aEIE rEIEk L
of glei ] Schneider ¢} Mazur(1986), Hiemann
(1985) & glycerol & @amol Hmmstd& oA I
B srEERyE M=l ohol A s ol A EIEk T
i ?"‘DHﬁTJer 2 27E Hcoka shodg. e

Bui-Xuan

o g

sucrose = glycerol 3} 7o) ko] Khnstwd S
| Vqﬂwl BERR REECL FoRel o) UkdEh BERRO]
ol 2o} 1. Szefflll #F Shelton(1986 ab, 1987) & #ty

Eis!

A BE-E mouse ZHEINS] Skl alolAl #E
kel B, SHHEI WHRMA 42 EHFFN
sucrose o] ftH o 2 raffinose & FA WHES &
Ftstel wogwyel SXEORel SEEHE AT Ad9sl
A EHESHA

1. ¥ % FHiE

B2 #etE ICR mouse (5 :Hle, #8E 20~30
g) S AL, Eafkst £ BHRRRALS

o, HEEMS 14 h/day 2 3BEi5H

BIPF LS At PMSG(5~71IU) &
off fE4tsla, 48 v¥RE RS HCG &
o2 EHE obF jA—%Kel HM mouse £
G&stel HARRET HEstAct.

SZxEgiel e HCG Eg#%  30~90 BRfHol
R FMrstel BE A FE5 UIESI .

YR FE I RES m-PBS 2 #ifstel HCG &
5Hi%  30~60 KfElol  early stage “Z#50R (2 cell~8
70 ~75 B§fo) morula stage #5982+ 85~90
Bl blastocyst stage o Z¥5I0-S [E[ik s o0,
HiH IS FrEpo R BFHI RIS BH
Bl A s

HEERS- 3.0 M glycerol+0.3M sucrose -+
raffinose +20% serum+m—PBS of #if(o 2 #W&
slol AT, wEEES Fme 1 #Her |--9
Jio & ATkl

FHEIRCl A FlA s <
o], Zogdks o 2 liquid nitrogen container [
o A EHESIlch. WHERE straw o {iE = cotton
plug 7} o & FHEHkENA Totdlerd, &
FEH Himo Al 14 oo
nitrogen %ifi 2~3mm 7= FiEA] 7] o5 (-36+
7.5C) 54y Fl 1% 1%(-188.8+3.3°C)
nitrogen ol ' 1~2 HEE Rt

fEik-e- 1 mm $H#R -5 straw Lol 4 -8 3mm 2]
ih] R 7+ol liquid nitrogen gas =
Wil BkiEkE =& sholct.

SEERe] AR 38°CiEAC M H10# Fat B
Hisld owl, RS i 0.3M sucrose EY-
raffinose 7} sl Briiol A 10 srf frekalch.

e
R Kk
1'1%

mouse &

cell),

liquid nitrogen -

straw % liquid

liquid

DER S

SHEORe] AFHES 3, 6'—diacetyl fluorscence
(FDA)‘* FlEstod 18] F—3F FEo® $IEsH
A},

FELERE S oA tRoge) Astda, i
S % KHEMC R B ROFFEL
S.D)oll olsted & EFEEMS FEES WEsct

I. #R X &%

Mouse SR 58-S Skt Sl ks K
@] w2 FDA-score += Table 1ol vjel:H viet
2t

— 142 —



Table 1, Effects pf seedoing prpcedires om the embryo survival pf rapid freezimg with 3.0 M
glycerol plus 0.3 M sucrose or raffinose
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Freezing Seeding eﬁl% ] yoofs rec% Y eor v No. of survival embryos evaluated by FDA-test FDA
i mbryo
medium  procedure  frgzen p?)st—tﬁaiv P, P, P, P, P, N  Score
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PGR ; 3.0 M glycerol +0.3 M raffinose +20% serum+m-PBS
Co-S ; Copper wired seeding N-S ; Non seeding
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Table 2. Effects of various embryo stage on embryo survival of rapid freezing with 3.0 M glycerol

plus 0.3 M sucrose

No. of i . . e
Embryo elr\}n%r Ofs rec%vé)ry No. of survival embryos evaluated by FDA-test FDA
O
stage frozgn embryos score
post-thaw P, P, P, P, Pl‘ N
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Blastocyst 29 2 0 0 0 0 b
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Freezing medium ; 3.0 M glycerol +0.3 M sucrose +20% serum+m-PBS

Dilution medium ; 0.3 M sucrose +m-PBS
percentage of embryos in parentheses

Ps . Positive-5 P, ; Positive-4 P, ; Partial-3
P, ; Partial-2 P, ; Partial-1 N ; Negative-(

Different superscripts denote significant differences within columns(P<0.05).
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Plate 1. Volume changes of a day-3 fresh mouse embryos in freezing medium with 3.0
M glycerol plus 0.3 M sucrose ; prior to freezing medium addition(A), after 5
min(B), 10 min(C) and 15 min(D) in freezing medium(x150).
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Plate 2, Volume changes of post-thaw day-3 mouse embryos in dilution medium with
0.3 M sucrose or raffinose and PBS-solution ; after 5 min(E) and 10 min(F) in
dilution medium and after 5 min(G) in PBS-solution(x150) .
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