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112 NOB R
1k BEMmHBE (TA4VvRvEy)
% | | T | T | T | T | T | To | T | Ta
B R, 103 102 102 100 76 76 72 97 75 D
101 R 106 103 100 99 71 72 75 95 81 1
B R, 100 95 98 95 85 74 73 94 61 D
102 R, 98 % 101 9% 87 72 71 92 58 2
G B R, 101 104 101 9 76 76 65 % 56 D
1 103 R, 97 103 100 100 83 77 67 96 56 3
B R, 94 101 102 97 80 75 78 97 76 D
104 R, 99 97 100 101 82 79 78 | 101 74 s
B R, 104 | 101 98 99 95 83 83 99 79 D
108 R, 97 | 101 99 96 94 76 79 100 74 s
B R, 102 103 105 94 75 80 67 93 65 D
106 R, 99 98 101 98 75 76 82 92 56 !
B R, 98 | 105 107 9% 79 70 59 91 57 D
107 R, 103 103 109 92 70 80 70 95 58 2
G B R 92 100 | 100 94 76 82 82 94 65 D
2 108 R, 93 97 100 92 79 78 73 9 67 s
B R, 95 101 101 95 82 51 71 93 72 D
10 R, 98 | 103 101 95 84 60 70 94 74 s
B R, 95 99 97 94 91 73 97 70 D
10 R, 97 | 100 98 94 88 76 71 97 65 s
1) Ti: —=5° Tep: —10°, Ty: —20°, Ty: —30°, Ts: —40°, Ts: —50°, Ty: —80°,
Tmy: TA Vv 2 yO@E (—160°C) MEOEE, Thr: WEEE (—196°C)
2) Gi: 8, Gy: @
3) B: #FEOEE
4 R:goBL
5) D: J E B
E2X B IME (zFr7ra—n)
% T, ] T, | T, ‘ T, T, Ts T, | T . Tn
B R, 29 54 74 97 81 84 58 81 51
201 R, 22 61 68 83 75 83 60 71 57
c. | B R, 48 34 99 93 81 91 77 67 71
1 202 R, 57 30 97 9% 85 90 81 64 69
B R, 40 65 98 89 102 93 73 89 78
208 R, 31 90 98 91 104 90 82 83 79
B R, 30 67 88 86 93 82 60 108 57
204 R, 43 43 92 94 95 95 65 95 58
e B R, 31 42 95 98 100 72 78 104 63
2 205 R, 28 46 94 92 112 71 73 96 63
B R, 37 27 72 % 85 75 71 72 75
206 R. 39 15 69 94 86 77 73 70 79
Tmz: Tz —voplE (—130°C) FROEE
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B R, 65 62 105 74 84 78 77 77 68

@01 R, 46 64 92 89 84 88 80 90 73

G B R,y 63 59 93 87 81 75 77 82 68
1 s02 R, 61 42 90 90 86 66 75 82 64
R R, 59 76 108 89 89 78 92 100 92

303 R, 62 78 110 89 87 80 96 103 90

B R, 50 57 100 85 86 69 84 88 71

204 R, 45 54 100 91 86 71 92 89 76

G B R, 52 70 92 102 97 84 72 96 62
2 205 R, 52 54 91 100 89 84 72 101 69
B R, 51 49 84 98 84 72 73 81 59

208 R, 50 50 91 96 93 83 88 100 67
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B R, 25 101 103 95 87 83 76 78 87

401 R, 29 98 100 102 84 85 71 76 84

G B R, 52 102 107 101 84 84 67 90 80
! 402 R, 47 107 107 103 83 88 67 87 83
B R, 39 102 100 95 85 85 74 93 78

403 R, 85 89 99 95 89 86 75 85 71

N R, 51 33 | 107 99 84 75 80 9 69

404 R, 49 45 106 101 86 80 77 91 71

el B R, 44 % 97 95 9 85 81 95 73
2 405 R, 44 98 9 95 94 83 76 95 71
& R, 56 71 98 99 91 03 39 94 84

w0 | R, 71 75 | 102 o7 %0 86 42 08 84
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5 K ss ( DF ( MS E (MS)
G 76.05 1 76.05 241102 B (G)+1tbo*G
T 7935.48 8 991.94%+ 02+ rbgo?T
GXT 54.70 8 6.84 02402 TB(G)+1rbo*GT
B(G) 212.67 8 26.58%% 0> 41402 B(G)
BG)XT 1080.93 64 16.89%* 24102 TB(G)
R(BGT) 304.50 90 3.38 o2
BGTR 9664.33 179 ;
|
*k P<0.01
EoRk BERHSNE (TAvRvEY)
5 @ ss ‘\ DF MS ‘ I (MS)
D 149.91 37.48 0247102 B (D)4 rtbo2D
T 7935.48 991.94%* 02+ ydbo?T
DXT 629.69 32 16.68 02470 TB (D) ++bs?DT
B(D) 138.81 5 27.76%* a244t02B (D)
B(D)XT 505.94 40 12.65%* o240 TB(D)
R(BDT) 304.50 90 338 a?
BDTR 9664.33 ‘ 179 l
BT ZEARASWE (Tra—n, T IREZ~FN)
MS
iy 53] DF M, ! M, M, E (MS)
G 1 88.93 54.90 63.79 024 1t62B(G)+ rtbo,G
T 8 2698.93** 896.13%* 1243.96** 6%+ rhga?T
GxT 8 120.43 42.54 175.71 624 7a2TB(G)+rbo*GT
B(G) 4 316.37%* 140.66+* 83.30%* | 02+7t62B(G)
B(G)xT 32 167.07** 24.90%* 133.36%* | 02 4r6?TB(G)
R(BGT) 54 20.74 11.29 15.49 g2
Me: 7a—n
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MxT 12 1130.24 27.41 624+ ro2TB(M)+rbo*MT
B(M) 20 138.00%* 48.55%+ a2+ 102 B(M)
TxB(M) 80 146.19%+ 43.18%* o+ra*TB(M)
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x x? 28 x! x°

B ¥, = 93.61—15.54—0.50+6.33-+0.25—0.63
Bz ¥, = 97.27— 6.10—3.20+0.394+0.53+0.08
By s = 98.87—10.55—3.64+2.24+0.66—0.10
Bio ¥ = 95.83—11.03—1.38+4.22+0.30~0.39
By ¥s = 99.08— 2.12—2.42—-1.15+0.42+0.23
Bus ¥s = 94.79--14.41 —1.23+5.77+0.29—0.58
Bui 4 = 96.39—17.43—3.74+5.85+0.65~0.51
Bus Ys = 94.66—12.17 —0.67+4.79+0.17—0.45
B ¥e = 96.43— 8.99—2.85+1.99+0.49~0.10
Biw Y= 9777— 3.87—3.23—056+0.54+0.19
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Yz = 98.08+ 9.90—15.67—1.40+2.92
yue =100.83+ 1.08— 9.23+40.71+0.69
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B DO THUOERETESESCRE, CoRPoOFHAMTTFRAHKEIEIELN5 L
ERLTOS, ’

ARRCDPOTHDE, T4 VYRV E2yDFEEIRAELEBRRABOMBEEZRL, 9% £
RAWNICIKE S8, ThIA—n, TP RUEZI~FVOBEITA VYRV EVDOBALEYD
BRo kit Rd, CRLODOEFOREL LU THARCT VI - VvORERT E, HEE
VIREEDH (—5°% —10°C) THMEBRBENMEEZRL T 3004515, ChdDEATIET
4 VR VIR THENBENERSL RO TR, EEZL LN,
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Summary

Studies on the mechanism of cellular injury resulting from freezing have been made.
As one of those investigations, thin-layered specimens of rabbit blood were rapidly frozen
at various temperatures (—5, —10, —20, —30, —40, —50, —80°C, melting point of cooling
media and —196°C) and thawed in physiological saline at room temperature, and then the
extent of hemolysis was determined by measuring the amount of hemoglobin liberated.
The results were statistically analysed by means of repeated three-way lay-out methods.

There is no significant difference in value obtained from repeated measurements as
a result of matching tests nor in sex distinctions and dates of experiments. But there is
significant difference in temperatures and individuals and also in the interaction between
them (P<0.01).

As to the four cooling media (isopentane, ethyl alcohol, acetone and ethyl ether),
there is a highly significant difference at temperatures ranging from —5°C to —20°C, but
no difference at temperature below —20°C.

Several polynominal expressions (4 biquadratic expressions and 11 pentatic expressions)
were formularized. All these expressions were ascertained to be in the 999 rejection

limit of the experimental data based on the isopentane medium in a temperature range
of —20°C to —80°C.



