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Photo 1 Cross section of muscle fibers freezed in various cool-
ing rate (upper left: low cooling rate, upper right: be-
fore freezing, lower: high cooling rate)
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Fig. 1 Mechanism of Cryopreservation from the view point of
heat and mass transfer
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Fig. 10 Experimental apparatus for measuring contractivity
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Fig. 12 Contraction % and relaxation % of smooth muscle
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Table 2 Condition of smooth muscle contractivity experiment

Immersed epinl;lgll;;rine Acetylcholiml
experiment 1]  60-70 106 105
experiment 2| 30 -40 3x10°6 2x10*

ERMBARESR ¢ 2 5EMBEKE T5HE 70 A0
EPHBARRELS. 7, MO MiEEIC LR
RaAsiit 2.5 5 RAORBE % HFHABIR O PR A & TR
HRLIZ oW THIE LRI T Oz 5.
(1) BB MRS T~y TEERL T
7y TWED ER/MIRARESE B £ —EICTE D &
I T ANFETE.
(2) SEFMi~» FE2IER L TR CPA RE & imHhE
BE R 28T 2 — #12 L7 viability O 5E R ATH BT &
e
(3) 7 ¥ EEIR O PR O B E B M & FErdiia oI
BB O E I ED XBRASMEETE B ZHEL
7AER PREMINEIE Boey = 0.2~0.4, FIBHHMIILIE Boeui
=0.5~0.6THbHZ &Wbiroi.
(4) (1), (2) &bl * BERAET 558N
DH A XD HH—ITEHTEDLEHFEE v HE LT
Ve & DERWEHIEE T Buin DED B UETHH LI %
CPA. BE* HAEREIZL-WLE O A2BI%9)
CERELEE T O RE B LEELLNS.
(5) BiR) > BRHRELE T TOMBORERRE L,
o,0) DENRTOLREZRELLEATHERDNS.
(1996412 A 24 B 5% )

& £ XM

1) H.T. Meryman, Ed., Cryobiology, Academic press,
(1966), 323

2) Song, Y.C., Charles, ].H. and Pegg, D.E., Cryobiology, 31
(1994), 317

3) S.G.Schultz, BAREZ 132 2 BF), KB OERE,
(1982) ., 71, WEFALERA

4) A.Katchalsky, Peter F. Curran, (FH 15134 2 %0,
BRI BT IR ORI, (1988), 123, AT
TER

5) Diller, K.R., McGrath, J.J., ed, LOW TEMPERATURE
BIOTECHNOLOGY, ASME, (1988), 273

6) [, B, %5 B61,587(1995), 286

7) Toner, M, Carvalho, E.G., J. Appl. Phys., 67-3 (1990),
1582.

8) K, WA, oK OB ZE S &EEVol. 37, (1991), 34

9) & TN, AEEAHE, (1993), 222, AABIHSR

10) A¥EFR, (W RFENS, A baraeiss 2 iy, (1992), i
LZEA

11) Song, Y.C, Pegg, DEE. and Hunt, C.J., Cryobiology, 32
(1995), 405 «

29



