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Studies on Simplified Procedures for Freezing and Thawing of

Bovine Embryos

— Effects of the glycerol cryoprotectants containing sucrose on the

mouse embryo survival rate determined by FDA test —

Kim, J. K., K. H. Lee, M. J. Kang, Y. H. Kim, U. Y. Oh and M. S. Kang

SUMMARY

Effects of the glvcerol addition and removal medium containg 10% sucrose on the mouse embryo survi-

val after freezing in a liquid nitrogen container were determined using the FDA test. The summarized

results are the following.

1. The FDA score was higher (P{0.05) when embryos were frozen in the glycerol addition medium with

sucrose than the one without it (3.4 vs 3.0)

2. No difference in the score was found between the glycerol removal medium containing 10% sucrose (3.

2) and PBS + 10% sucrose(3.3)

3. The score was higher (P{0.01) at morular stage than blastocyst stage of embryos.

ZHEORL] wifsol glo] Mol M S &S
3] MBI S F#sh= HE (DMSO, glycerol,
ethylenglycol) & #HEfRalE S (R#ste &AM
H (sucrose, raffinose, albumin)2 ERE +
22t} (Szell# Shelton, 1986b).

oleigh mim#Elh DMSOo) BEslA=  Whitti-
ngham #%(1972) ©| mouse F5INS] TREES FIH
ghe] RRThE LIk, B BTRE ket EEEsHA
FiAsIRem (Willmut, 19725 Leibo %, 1974 :
Whittingham 4%, 1975, 1976, 1979 : f5H, 1978 :

Kasai%, 1980), glycerold] Bf&HA& Biltons
Moore(1976) ol &M 1L SHEIP mRESoIA fitk
B R T #RE % 4 THI (Bilton™ Moore,
1977) oA FIrFEE ol B PRV TS 3
Parkening %, 1976 ; Miyamoto} Ishibashi, 1979
; Kasai%, 1983 ; Miyamoto®%, 1983, 1986), 1
2] DMSO$%} glycerol ©191e fialel BisiA=
ethylen glycol(Mivamoto %} Ishibashi, 1977, 1978
5 Miyamoto, 1986, Urano % 1986), propane-
diol (Reneard %, 1981 : Urano %, 1986) 3| %
ato] BRLEH I Ak 2oy BE B HEET gl-
yeerolS HFEAKRoZ FIBY o IRFR &3

* A RTS GBFELYEREBEIL 12(2) 1 65~71(1988)° A =HUS.
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Al A MBS R#SHE sucrose & AN
shol ZHEINS] & AfFdo] Kasai %(1980) 9] <
stod i E R RN BTt o Rolxln gl
(Miyamoto ¥, 1986, William® Johnson, 1986 ;
Chupin} Reviers, 1986).

ol2]¢ sucrose®l EHE BFgcEel wal gLl
il BiK(Mivamoto %, 1986, Rdeneard %, 1984 :
EAFE, 1986 i Chupin T Reviers, 1986) 9} Fift
R MEE ERE¥E(Reneard, 1983, Bielenski %,
Kasai %, 1980 : Reneard %, 1984 : Rall® Pa-
lge, 1984), 12| FRASATELS] WHoB i R B
%% (Nieman, 1985 ; William® Johnson, 1985,
1986 : Leibo, 1986 : Reneard %, 1980)%% ol &)
A SRS FUHSEIZ lon, @RSl sucrose &
FIE Zole AT Ml BHiKE BKA)

NE A ZHEEC] AREStY AT Mk S (RiE
gty &t (Wood 9t Farrant, 1980).

T3} sucrosed MITRE] Bk FIHISHY 22ERES]
ER (LT TR B iggbglol
BrE3tE 2 BHE one—step Brdirt aligstcta @)
%ot (Leibo, 1983, 1984 : Renard %, 1983 ; Me-
rry %, 1983).

283 fiifs FobR a’—i REshd iRswE
o sucrose® FHdE AL HrbA REES B
AT F den olelg Hikel ka3l one— step-
straw(Kasai, 1980 : Leibo, 1983 : $5K, 1984) %
Bhgsted AL Bl Jdou s s
straw P98 TaEfel ¥ (A, 19807 Lifol
FE Z(Leibo, 1984)% of:=7o] RiFE AJA=
o 29| PR )

TEZ K HRe KR MRS Wi A
©. 2 glycerol b BrF#iol sucrosed @
B ul} EEEHE containerol X @HEEE 7
HIEHIES FDA—test2 3t mouse FHEHRS] 4
FHRE OS] £ FHEO miEo) Emstaa)
Ehestacl

IL. ## H Ik

RS 78 LY it ICRA mouseZ i
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Haldeon SIREET RAfNE Bk 2
KAZoH fHGe #FE 18~28CE #Hy 89
ct,

BN FRE et Bk 5~101U9
PMSG(=3ktt, H4O) 9 HCGU(=3kth, HAOE 48
R e 2 Egel HCGTFANS EfHe] #Hid
mouse £1: 12 HFi&3ld AR E FGstdrh

EPQ"‘ ofd BE-S et on o] Ml

%2 fEEET ABAA BRAAI R

x%ﬂﬁ—1 FOE HCG E&HE 72~ 80Kl %
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ol EHBE st
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phate buffer(m—PBS) B2 Tl 0.2um<] mil-
lipore filter® JEEAIA SEHER I CH

e NS 40~8059] FEBEENE ToA
FRERC 2 EF XS gigtdl Psiad.

URHE e oz s PBSAl 10% glycerol,
10% sucrose < JFi#i{¥ 20% donor serum$ &
gk ik 10% sucrose s ZRINEHR] & one
step¥ (Leibo, 1983) 2.2 55518 K% 0.5ml st-
raw®ll ‘I’}ﬂ;\:/]-e_‘ 5~ 15E% FHAZHTH

THEORS] WSS MBS container MolA B
sh o WIEHLS HEMREEEE(R— 204, cell
freezer, planer products, English) 9} sensoroll fif
HEE A 05ml straws 79 FHHBEA Auto-
recorder®2 0% SMAC HESEEE #£18((0.3C/
min) & Z#E (3~5C/min) HiEEE  Ehsigon,
HEER BfET 38C EKAIAM kKol 9HE xS
74 A

AR m‘cﬁ@ Brs 10% sucrose® SHSHL
e PBS B BrEmo sty UEAe it |
—3%} one-step SR 5551 FEEA F )

HEHEHE AAT F AXY 4AFEHES 3, 6'—
directly fluourescene(GDA) 1mg & acteon lmlel
Aok o1 A& PBSEe 600,000812 #E(pH 7.
~74)% | ZHIE Y1 FilNM 3~55 F
Qb HES % FDAZE 5ol A 942 PBS #el
A (UHREMSAEEEX20004 &8 Ze
score 2 F¥lES ok
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P-5 : SHEERO] HEIE 27 BEEXS MWt
A Bgshe 2GR 100%)

P—3 . SR SR 50~90% RBRE|EE

£t 2GR 60%)

P—1: 50% AT HEExrt gesXs Rist
AU EE 2ENQ HEERCY FA Bk Bk
A1 20%)

N—O : gfafixe A8 gxgx oFA Hel
= 2.0 0%)

Qlo} e 4B scoreZ EHEY FERME
RHsk

. &R R E%

R BN sucrose Fihnol THE HMBEER
containerol A Ts # FDA testol £K# mouse X
BUe) 4R HET RS Table 1o e vt
9 Zrh

HREERE ) PBS+ glycerol, BRER L sucroseTHE
A A REBEPG: S)E P—571 406%, P—3
1 289%, P—1:238%, 5 score 3.0(60%) 2%
TE MaTF g— ERSAUL, B HERAA
BERS 2eld BREE(PG: PS)HA«e P—5!
417%, P—3:35%, N—0: 146% & Jehfo] ¥
¥5 score 32(64%)2AM the L2 $A @& &
FRE B Fou FEES AU

283 HEEEY sucrose® EHMY CREE(PG
+5:8)e £HFEL P—5:.5L1%, P—3:268%,
N—0:59%, ¥# score 34(68%)A o™ DREE
(PGS : PS)l A& P—5:506%, P—3:260%, N
—0:121% & JehNo] 34(68%) score2A A
—3 B B9Fn Ach(P0.05).
P—5(FDA-test ¥ NN 712 ¥& 4£HFRE 2
Z AL Cs DREEIL ¥ 4£7%L AREE
ole] YMZ 100% £HFR(P-5)C WO ¥
< EEA

Table 1. Effects of freezing and removing and removing media on mouse embryo survival eval-

uated by FDA-test

No. of survival embryos evaluated

Freezing Removing No. of by FDA test
Treatment medium  medium embryos Score
frozen P-5 P-3 P-1 N-0
(%) (%) (%) (%)
A PG S ’ 143 58 41 10 K} 3.0
(40. 6) (28.7) 6.9 (23.8)
B PG PS 103 43 36 9 15 3.2
41.7 (35.0) 8.7 (14.6)
C PGS S 276 141 74 17 44 3.4
(51.1) (26.8) 6.2) (15.9)
D PGS PS 389 197 101 44 47 3.4
(50. 6) (26.0) (11.3) (12.1)
PG:PBS+10% glycerol PGS:PBS+10% glycerol+10% sucrose S:10% sucross PS:PBS+10% sucrose

agn 5223 Fe Hez EEE N-0 94
HEHES) sucrose® HINEA %S AREEEZA K
£ BEE L5 sucrose’t HFinE D BEE
7t 4 e HE(121%)€ BF3 Yot

a¥oE S WERC] sucroseE FRINSHA
predehydration A% Zo] HEsHA op@ AKG

BIEFsAR, (P)0.05), glycerol BREEAASE suc-
rose MAERS Axct PSE(PBS+sucrose) 2
FHeide B P F& Aoz et

A B BRE Leibo(1984)7} bovine X
O FF 3t sucroseZ glycerol® BREY o 64
% 2] 4RI Merry %(1983)¢] 1.0M glycerol&
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FRE 2 {EFH, 1.0M sucrose 2 BERLS @ 605
%9 £FE, 283 Chupin® Procureor(1984)+
sucroseS HE3AL = PBSE BREHOZ 60.7~
74% 2| AFR, Kasai¥ol B 64~70% %7} o
A P59l AFRDL HHY W 50% @I
25 BERoY ¥ scoreZ B WS 4
FRE HdFa ok

Schillings(1978, 1979) ) #3lH FDA— testol| A}
3~4F#&(Brilliant, partly, weak, negative) .2 4
A& o Brilliantl A 85~90%, Partly : 16~21
%, Weak : 20% 2} BAM |7} CO, vjok7)ol £
AL RES MU BDYr] A2 K K
WAME P—39 P10 UYAME 383 85T
FIREtEC] e 2o B o b pdTalsh Ao —
Behs fE@m-s JETh

2} Szell# Shelton(1987) PBS9l 50M gl-
ycerol, 5.0M sucroseE FHINZIL v HEHS &
REZ 8] LN, vapour2 B SE#&EHE 50M
sucrose 2 FH#SIA-E W mouse FREIIRA 92~
95% of RS WEST Qlon sk BN
o} BrlKY Bik7d BT frol i pEe ua
O Skt 2B T RS HES BRERC] B
T sucrose® ZAINEAL @ William @ Johnson
(1985, 86)°] 70~86% ‘E#H¥E, Chupin® Re-

viers(1986) ol 218 57.5~964% o] HMEZHS Kk
el thate] fEsteion

FERBISE sl REmol T sucroseS RN
AR Hohks Higmeld wEs Bkl 10%
sucroses #INEHH ZIEEEC) o8t ZApNILS 4
FUlRE R3] mouse FHEORS] RS 15 LA
4 dgn gd

Table 2= glycerol- & HfEHC 2 HAT o) ks
Bt BREH sucrose FINRELO W SIFRH
BRI mouse FHEDPS 4frke] Aolu) s
< PBSl glycerol?& 718l n fiymse] Rikigol
sucrose® AMNAET o BEELI7Y 4435 score 34
(68%), WEMAE 2.7(54% ) 2 71 &SI

§A PBSOl| glycerol® sucrose® 4453 AR
OS2 R % glycerol BEES sucroseZ HEHEst
Q& o RIS 3.7(74% ) 9 score?] FEMELAS]
34(68%) 2Tt 2F WHINALH sucroseE 4
3t3 SlE PBSE KREKOZ FHGES d= &
FHHIZE 39(78% )01 MMiE  37(72% )¢
score® HoF3 gl

olv3 HErel HEE fisstd HY gz &
AR R gFs9ee ByF:n ot
(P{0.01)

Mouse Z¥EIBIA Mivamoto%(1986) & #HEE-

Table 2. Effects of cryoprotectants by liquid nitrogen vapour on morula and blastocyst

stages of mouse survival evaluated by FDA-test

No. of

Morula stage Blasto cyst stage

Freezing Removing embryos S Sco

mediun  medium _frozen 5 P3Pl N0 Y% ps5  p3 pg Ny OO
M B (%) (%) (%) %) (%) %) %) (%)

PG S 24 65 13 5 1 5 3.4 2 24 7 12 2.9
- 54.2) (20.8) (4.2) (20.8) (33.8) (36.9) {10.8) (18.5)

PG PS B 2w 9 0 2 4.2 10 18 8 6 2.7
66.7) 20.3) () (6.0 (23.8) .(42.9) (19.0) (14.3)

PGS S 122 138 61 32 1 18 3.4 073 42 21 2 3.7
(50.0) (26.2) (9.0) (14.8) (52.9)  (30.4) (15.2) (L4)

PGS PS 138 187 % 4 13 7 3.9 9 62 30 4 3.6
(60.9) (24.6) (9.4) (5.1) 48.7)  (33.2) (16.0) (2.1)

P PG:FBS+ 10% glycerol

PGS:PBS+10% glycerol+10% sucrose

S5:10% sucrose PS:PBS+10% sucrose

_14_



Glycerol &Ml sucrose FINMEE7F FDA testol ¥ mouse THERS) 4R vlilc W 5

el M 71~92% o JaL#Ie) 27~61%, William3%t
Johnson(1986) ©] #iE# ¥ A&l X% sucrose
& hnskel ZEHIGAAM 80%, LA 727% 2
GRS BT lem A Brtel #iEler Ao
—#8t Lk I bovine FHEEINA] Niemann(1985)
& glycerol¥8 HfEH S Z FHBL sucrose2 B
oo REMLANA 462% 2A Jaikiolsa2% 2
v} wr9kil Farrand¥1985) & REMIA ShsH o)
BHE O Bt en 2 & st MrEAC)
aeiy William(1985), Leibo(1985), Kennedy#
(1983) & REMAT MR Y RifshAth
&tk

22]31 Kasai %(1982)& #BH#ESIY sucrose
2 RS BEsE W 64~70% S £FERAT
24 e Mol vk T Hoagol Szell® She-
lton(1987) °l #3+H mouse? 8~ 16T~ 1T
T2 5.0M glycerol #EE#Al 0.5M sucroses &5
matd-g o 95% o %S AFRS #EHstT Utk

olg|st Ao Yo FIT, KR, iR BEH
B, oETE, KSR DRFARAES Sl meb FE
s A 5oz EIF BHER nXe o
7FA) BEH #£i3 FRE O FKiTHook & o
Brreo

V. & L3

A B2 4 THEID R st e
HEE A7 B3l gELIES] ICR moused
ERstd FfTH A

Glyerol &#ET BrERl 10% sucrosed] #n
HE ol HMEF containerol A HiETH mouse
FHEURS] AR S FDA—testZ fHE MBS R
& st obg# Ao
1. BHEFE containerdll A FEEAZ o glycerol &

el sucrose® FHINE-S oS} FHnstA 5%

&€ o FDA—testoll k3 ¥ scoret &% 34

9} 3.02 2 sucroseE FHMT Zo]l REFIIACT(P

{0.05).

2. Glycerol FRE#KOLZ 10% sucrose BAEYE ¥

33 score 322 PBS+10% sucrosed] 3.3% %7}

S

3. WEmsdl containerol X TREEE of REHLHAS

PRT-7% fipie! bhFRG HEHAEPE00D U
HfFfol T (36131

RS R glycerol TFEHONE 10% sucrose

#00, glveerol BRFEWY)E PBSO sucrose® if:
puske Aol Hagsictn A€l
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