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Table 1. Live offspring produced from fro-

zen-thawed embryos of mammalian
species.

Species Year First observation

Mouse 1972 Whittingham et al.

Cow 1973 Wilmut and Rowson

Rabbit 1974 Bank and Maurer

Sheep 1974 Willadsen et al.

Rat 1975 Whittingham

Goat 1976 Bilton and Moore

Horse 1982 Yamamoto et al.

Antelope 1983 Kramer et al.

Human 1983 Trounson and Mohr

Baboon 1984 Pope et al
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Fig. 1. Diagram of the steps of embryo fre-

ezing.

Ha2de R33b7) flete FEEHES R
B el mEMIEYHEE st 8
Aol A= BB fas wffol A doldS 4 glok
EIEHEA =Fx w2k 0T olslhe HEE A
A5l W7o}, EEGIEHE ARl Kol
KRSl KBS 0T olslolBR 0T o8] 25
oAl HE kel Befukx] ok i FEE ot 4]

\-0

o

fikol dolrtxl UEF WK (seeding) & 3t £
K’E frEdc)h kT —6~—7Col4 KBEHR
ol BEUR WA AAEE BRF] RBE

v 2B 22 o] FRZ kS HoldtAl ek 4
t} ko] HAsd oE 0.3°~0.5C 2 $EF —
20"~—40C 7 2| A 28] wAgkel —20°~—40C o
Tk A "ol 4 10~208 A 7HE Fof BF7F 4t
@o) BERE SRS el —200~—40T dl 4
a2 —196T o} A A4 BiEsle] Fr1nE &
vh. EESEE 0P Fo ARRRJT RS wRES kel wel o
ghAlc), BRT-2 —60C 7= siak5Astdg £
w2 5°~50C 2 wlm A shababAl $ask —30C
7k ket ifEske] —196TC ol RS & o
¥ 200C & v 2A el gasks o oAbz} 5
of ek

Ak gAY ST BT RS HEDIEHES
H A7 $13be] whAlH O R FaiwbaE

of A& 3 dedo] Lhrch

} e o]

2el g

V. SHSURFE ALESls BER

HESel bel sl 2o ZHEIE 24k T
24 ol o) 2m2 RN mikGol A8k

FrgEw-2 olE e TAY 7 oo} atchKane
5 (1970)-& 712 2 #ifel 4 #ifa JN-F5 BRs
R (expending blastocyst) 74 =] wjoFs

S
ERE%O.® (a) 1.5%2 BSA(Bovine Serum Alb-

o) -
AT

umin) S 83} wbadt AakELE % (Table 2) (b)
(a)ell RS HR DS A7 ELBRETEW (Ta-

ble 2) % (c)F10(DIFCO) H:&EwiS AF&351%ch
3 Kane 5 (1971)-& 1, 2 2 4 #ifae] E~7 BE
o FrEWwo R Tevl, HE, obvlx4l, vlgd4,
& 2ot B n) g ¢-§-8F DM (defined medium) - 4}
S8t 9ch Bank G (1973)-& E7| SREERC| mikS{R
f7#7 2.2 Dulbecco A2} mPBS (modified phosphate
buffered saline) % A-23bgl=dl o]% Maurer %
(1976), Whittingham 5-(1976), Tsunoda 5 (1977a),

Hughes 5 (1982), Renard 5 (1984a) o] &7 k508

o] BFEMRIF 2 mPBS & 4H&3kgieh. o] PBS
= g GIBCO Laboratoryiitell 4 Dulbecco’s Ph-
osphate Buffered Saline(D-PBS)2 128902 %
Foll zAso] HlR=lT ek Hx2 235 Cal-



Table 2. Composition of simple synthetic medium and concentrations of supplementing

nutrients.

Simple synthetic medium*

Concentration
Component (g/liter) Supplementary nutrients (ug/liter)
NaCl 6,683 . Amino acids
KCl 0,356 . Vitamins
CaCl,-2H,0 0.251 . Biotin 24
KH,PO, 0.162 Calcium pantothenate 715
MgSO0,-7H,0 0. 294 Choline chloride 698
NaHCO, 2.106 myo-Inositol 544
Glucose 1.801 Niacinamide 645
BSA 15. 000 Lipoic acid 200
Pyridoxine HCI 206
Ribollavin 376
Thiamine HCI 1012
Folic acid 1320
Vitamin B, 1360
Nucleic acid precursors
Hypoxanthine 4080
Thymidine 727
Trace elements
FeS0,-7H,0 834
CuS0,-5H,0 2.5
ZnS0,-7H,0 28.8

*Potassium penicillin G, 100, 000 [U/liter and streptomycin sulfate 500, 000ug/liter.
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Fig. 2. The change in volume of bovine blas-

tocysts, relative to their isotonic volume, when
suspended in each of the indicated solutions
at 24°C. Leibo (1983)
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Fig. 3. Comparison of the caikculated change
in the volume of a mouse ovum in 1M dimet-
hyl sulfoxide (DMSO) with the observed cha-
nge of a bovine morulain 1.5M glycerol being

cooled at 1C/min. (Leibo et al. 1984.)
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Fig. 4. Calculated change in volume of mouse

ova in 1M dimethyl sulfoxide (DMSO)during fr-
eezing at each of the indicated rates. Mazur
et al. (1984)
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Fig. 5. Changes in volume of two late morul-
ae, relative to their isotonic volume, when sus-
pended in each of the indicated solutions at

room temperature
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Fig. 6. Two-step freezing of two-cell rabbit
embryos in straw after partial dehydration at

room temperature
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