HOKKAIDO UNIVERSITY

Title MBRDOERRFICET BR : B2 (EEBELEMBROBRRZEEICOWT
Author (s) %58, Z&—; ASANUMA, Eiichi
Citation ERMR. £WE, 17, 137-144
Issue Date 1959-10-24
Doc URL https://hdl. handle.net/2115/17629
Type departmental bulletin paper

File Information

17_p137-144, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Hiichi ASANUMA 1959 Studies on the Cold Preservation of Blood. II. Oxygen-Carrying
Capacity of the Blood Treated at Low Temperatures. Low Temperalure Science, Ser.
B, 17. (With English résumé p. 144)

oW o 1% B B BT 5 B

2 R IE DMRE AL DONT

B B oE —
(R B SOEAT  EHERM)

CHBFI 34 38 7 AR

I %

WEEF XXV VS ERT P EE 5°C RY ~5C OBHHWETHREL T, RERSE
Fich C BEME LT O, BAROEMAZBR L, FICMEEHERM® L, #ikLi%o Hb-A
CD#HHD O, ZFaEMEEZMELLECA, HRBETRMIEOEERLOTE/ADODS L T &
o, _

SEOERTE Y FFMRICHENERILT 2 & Db 2184 QWA MA B4, Rk
D B A pH, HtEAUBENEZR 2 C EICE>THELL, I5IcEk,
BREPR A MR ESRERTRIAL, FORRV O, R REME C LiIcE>T, Kid
OMMIRIC BT T AS M U, %/ ACDEHICEEE L7 Hb it L, O,%
AHEWET A EICEDT, Hb OB HIBIC I > TR 2B M AEMZE L,

i

IL. = & 5 &%
) B H
ACDmy % ¥F Mk a /A L, BMFERE LR OB&LAKTS 3,
2) W% '3
WD T RO MR Ui,
a) 085% #iAKic 7 Y &) »vENAT30% W& Lizb o,
b) FEICLUTIHER LIz F VYT T4 a~0D30% Hilk.
c) BL=s s ~nd20% ¥R,
d) WML A 7 ~nd20% %K.
&) -
£) 20% 7 ¥ 7 BB,
g) 40% 7' ¥ 7 BT,

b RS LIR BT T S 4 520
BRI W BITHE HRME



138 ® oW ¥ —

EBRICEL TR, mElOml CZE0REASBICMALbOEHA L, HoT2E
WD BRILErdk 4 a)159%, b)15%, ¢)10%, d)10%, e)5%, £)10%, g)20% T & >
oo BWEZI XY vHEROBERE, MBHEESLABRSmRICEST 501, N1ERE
BIEOTHLERET D,

3) = BOR K

EERAFTOME, 3N 20°C, —10°C, —30°C, —79°C, —190°C Td 7, —79°C
FTREBREBE F VI —VORAEHER,, —190°C iIc@dH@kaktlnsg, £ L TEBE
AntE#HBEEz o ORFOPICEL, BTN S ORET THH SN RICHRBRE £H
HHiL, 37TCOB/AMICANTIRBELES SRM S, EEHEEPLPHOLONE 2L
B, ZAWOMLTIHEOMELIT I,

4) §E~=T ool ‘

MM EANTRREZEIERBE T VI~ VORSEOPICE L TEEXE, ST 37°C
DA TR L, 3000rpm., 16 45REE L CHEAER L TEO N HbHEik% 20ms ¢
DT v IS L, BBEANLT v I vE —190°C OREEFRORICE LT T
T, BT 2P E D ICHRE RS SRR L, BEERE T o, BIEEEER B X
Z5x10*mmHg TH 5, MWIMMTHRERILEOE  OBEEFET 2k LDk, &
BEBERBRDELOFEEONIN THho/, ERICEBLTRERBILDZ Y IVERHBITID
BEHICh EORBTTHRMAEANTHb 2R ICHEM S, BIGOBRKEE b 0%
ELT,

5 B & ik

a) pH

BREMEFERPH A -2 HERL, DRENYY — v () Kl 20ml oRE
oW T pH OlEEfT o7, (ERENAFRE 10~ FRcllEEKRA 22X 5L, I
OBERMBIREICI VT B A~ 5 DHEEFTDk,

b) ~<t 7Y v (Ht)HE

WIS BRIE L <y } T Wintrobe D~<w } 79w b EIC 100 D& AZTE D,
2000 r.p.m., 15 4rRflaEz LC Ht & lE L7,

c) O, ZHEMOHE

M AR A 2 3TV, 2OFERE 1R 0B A LAKRTH 3,

d) % o H

BB ot e s £ Ay, Khalifa and Salah @ Fkicigm L, = OEHIZE 1 H@
DEE&EERTD 3,

L = B 5 #
1) HBEHEHmLEO pH, He 70 O, & #E



1 DARIRSRTFIC T 5 W% 139

WlRCRTM, ACDOAHDOMBEICHE LT, SEERMIKECE PHEdSE DA
IR, PORPOBIER LN, RETOMETH Y, 7 F 750 BIEcEL 1,

Ht iz 30% 7 v ey, 0% zFvyvrsdta—-n, 20% 2y —n, 20 45 7~
MIMIE TR, TRTEAR UK, 20% RO 40% @5R 7 F v B <3, o 16.2 12 b
T 12.08, 13.05 & Ht fH A REE A L 1o,

O, ZRMEE, pHY HtlMSEREMACEEZTOBROBHICEI>THLrROEET 20
KR L, DEROEBICROTLRACELLL, Z0RRIEHIEORENICEEED, &
WICXBEEED LN MDY,

r\%

Flxw vy ¥MEcHAEER2ESERNAZEED
pH, Ht & O, 327 D45 H)

1302z L o] ) , .
e W 0.85% 302647V UL 20% 2 2026 4 2 1025 R 202 40%.
" RALE \ NaCl |= v : ;Z}JV Jo— Wi — T RO T R TR o
pH 7.28 ] 7.34 7.10 7.03 7.06 7.03 6.70 6.72 €.60
Ht fili 32.5 1 16.2 19.3 19.9 19.1 20.05 14.2 12.08 13.05
0, Z7%HE Vol 22|  10.58 ] 10.94 11.01 10.48 10.50 10.48 10.80 11.00 10.76

2) (REILIIO & T R

S E LTI 0.85% DREAREERICHA THES LY LEAE, VWINMOoBE T
b B 5 B D VLR L e

M 20% =& 7 —~vAhEINAT, JBRETHETSE, —10°C TR’ 13.06%, —30°C
Tt 36.11%, —79°C, —190°C ©i 100% O¥EMER L, BEOEROERFNRIEL DX,
FAE W, 30% =F vy I T4 a~ERATESOBE CERERLL, = F VT T

I = VRO IEIMEL, —T79°C TS 2257% THDot, LrL —190°C CidstA L@EMmL
7o

WIZ30% 2 Y % Y vEMAGECE, BOEIEEREOINOREICHLTS, &b
TR E R U, Bib —10°C T, 097%, —190°C T45% opmEBETH o,

F7-10%, 20%, 40% 7 ¥ Bz A o8& id, —10°C T 40~50%, —30°C Tid
50~60% AR L, 512 20%, 40% DEEET ¥ ‘ﬂfh’c 2 —79°C, —190°CTcHhish
FROFFDOZREPED i,

WACBERIE L 2oy 0 O, AL R 310, WMHEORIEOBE A L LB THRRAM L
A ETEHRACZEF S, LMk ->TE, O, ZEMRENMATREMEELZYR
WO KKBEbN, BT A u\m\z)mﬁmﬁﬂ:%ﬁ%ﬁ%m WANADRETHEGIET,
WANADEMEDSOMBELNTE, TNTO, ZERE—RTH Ok B2 KEM),



140 ® OB % —

F2Fx FEEECHNMBLCOKOLN (Ho—)

B ossm gk 0% 59wy v WE=Tve L ww=s -

i - o i 5% e > 7 s 5T i N W AT, i

B o v mo% | O mshE | w5 M S | OpmesHE | W Mk | O AR | M SR | O TSR
B Q) |

e 030 | 1095 o2 | 1es | ost | 1153 049 | 1089
~10C | 706 1094 | 097 | 1198 27 1153 | 1306 | 1089
- 3C | 785 109 | 412 | 1180 | 28 1068 | 3611 | 10.74
- 79°C | 1000 10.9 592 | 1185 | 2257 | 1089 | 1000 1041

§
~190°C | 1000 10.95 a7 1106 | 945 1068 | 1000 1041

BU, O: &AM Vol 2 #EDT,

B2Hk HFHEECHSEELCOKOELEL Ho=)

W 0.85% A & 7 —w 10267 ¥ o 8% 2027 ¢ R 40% 7\ v Bk

it C) 7 M R fozé'z%ﬁa oM R O, EEEE | IE M KO REEE | B M K| O BARE
%= i 0.54 11.36 0.41 11.36 0.56 11.76 0.60 [ 11.74
— 10°C 3.1 11.36 45.8 11.37 40.8 11.24 52.2 } 11.73
— 30°C 9.2 11.37 576 11.36 49.8 11.17 61.9 1132
- 79°C 95.7 11.52 634 11.36 25.8 11.22 9.0 | 1145
—190°C 100.0 11.50 100.0 11.36 475 11.07 708 | 1146

3) WmigE~TS oE Y OB

MEEBRFEOE TR E D LT AREHD ICAKEMATH S EOFEMEN 2B &
THOERTE, EH1231Vol % O O, REROWMIBED e, COEBROREREN, S Hb
D O, TERBRIFEHIBIC IO THETEDT 20, REEESOWHAERMICH LThIEhE
ERLOTH B b2 (F3ELHE),

®B3Fk vUFMPAES o UEREHETERL LSS
D O, Rk (Vol 22) DZi4h

EiEias) AT % 18 B R i & T o=
No. 1 16.87 14.10 277 16.42
No. 2 20.09 17.60 249 12.39
No. 3 13.12 11.28 1.84 14.02
No. 4 17.81 15.74 2.06 11.62
No. 5 18.53 17.18 [.35 7.29
No. 6 19.50 17.37 2.13 10.92
No. 7 18.00 15.57 243 13.50

S b=} 17.70 15.55 2.15 12.15




M DIERRFC AT 5 B 141

EUHLIRICRT CEL, R Hb 28R, M5 w
BTG L7cig4icid, RmsEisic e O 8e0hik  ©

Wb Ute. 5 IR 1788 Vol % D b0y hs, 2 \-\
I 15 57 15.74 Vol %, 3 K5 45 477% 14.69 Vol 2, *

6 R 30 5% 13.91 Vol % & 7827z,

iv. = =
T X MO A WAL E A 7o B4 Ht %a@ié " * °B
. e . e s e b S oy CTENE A I SN T
B L RO 2T B0, TR &R & OFH S B L 1o 15 4 0 O B
ERRICEDTEE 5, IRIMEREDD 344 206 LT RE D24

MR EBMEEF L, ok MEOBEROEMIC I >TEOEMREEL 5, DT
Ht EMZE(CT 2 DIE, €O tonicity, 4 & v ORIEL IO FEBIEITHE > T i b
ML, BT s Ebns,

BAWHO PH OZAZE L EICTRTIN TH 35, WEHmA Ko pH OMEIC X 3%
fé b s, '

W ZBEHEW MK D O, BERIC DN TA DI, Hb o O, #RER, KFA1 4 i,
A& VEREE, REBIUCEEHb O@REICALshaY s ceEn@shtns, 1L
RETTEL, MRICEBEBEEMAES, pHOBTEME SN AA, TOHEIL66H»5 73
ThHY, cOPHOMTR O, ZARDEIRDONEMLDF, T ACDIMMKEFDEED
O, ZHEEEMOHEA L, SROBHERETHDBALELET L L, BAKOFHT
~NT O, BERMSRE VD, AU Hb 32 OREAENF AR HTR AR E N L0 S
MBI LD TEA S,

T, MEEKAETICHRET BHFCEAL TR, g T Smith”, Sloviter®™® Z 5
LT, BE2OEHDMRERINL, FREVTNOMBEAGRICELCEIREDT, B
BER#ATE 2RI DESL L THROZEERFSS S0 20050 Tdh 5, Chaplin 5™ 13
RRAEFMOWEMRM I, —2CTRT FIVHEOBEESE LRI L, —79°C TRBA EHIL
THLEEDTWA, LALTHHRBWHET 2 LN 2 ET O T, cofmelikdsidin
medium I DI DINTHFZE SN, FAHEMRE®, BIESREREIC >0 TEHBFEERHTL
WICTE 2 BET s,

medium & LT3, Lorant 5%, Strumia & 3 219% =% 7 —~ witDWNT,  Smith R
Polge® B xzF vy 754 a~NIZDOWTEFOBEIMMEILERAZHE L TIN5,

TV ) VIZDO0TE, BLEIHEEN, FOFWIEEIZ I5~30% L HE LN T
RO F e, ZOFHEEROBFIC OV TR, Smith™ RU Lovelock™: |3 EE D% R
L0, Y] viFEORNEERK L, MEBICHEEICL AMREAZRET 2LEDT, T
EER %ML T 3,



142 ®oH % —

7 ¥ OV T, Woodcock 5%, Florio &% Oiff%ed b, EETAEME LS
amrnEEoT 5, Woodcock &i%‘t(ﬁ*%%? 3 Vitrification Z# L, I*EJ'}ET F o B A i
CEKEERAS L, AGEEAEREEIET 5 CE O TR BRREZHT 22> T
%, %7, Florio 5™ 3k }Iakic 20% 7 F 71*‘”’7]{]2 ~T°C I, RHERBML
TR O, MfRAE I, A HBBRTRESE LD EM LTV 5,

WEOEBRTOINT TOLHICET 21c, MKIKEEERZ MA THEEMM L -840
W RAT R, B U THEOBE, EEREMORERSCICHESICEI>TEE Y, 2
B oBEIc X >TERELY, ZOoRTFRIBHEL OB EEPLN S,

CO &I, FEETMMIEERRLIEL /&1, BDRE WCREE-9 B & thic
EDTHEEINZEMOLT, O, BFHOE ST D, Hbiﬂf i%ic% DI
BB ENTA Y~/ Y IR BT EBRNTDTHA I,

Wi Hb P &2 disi iR Ui i”A@ Hb o &Mz >0 Tid, Smith KU Pennel® (3 #rif
& Hb ¥k, HEEBET Met Hb 23280 6.02% Th 27 b 0, 48 BRI 1213 58.2% 4
BENEF LTS, ekt L Amberson®™ (3 2~5% D v Fu—AFII T T~ XA
MAT, BAGHRLUBERLS, 80~90% itz b o Hb 2 LU T3, 5D
LA, 79 ¥0 Hb-ACD @il E s Lco Th b, 207 F V& H B gL
HUTRE09% ThH BH, K3 RKROEEES O, ZRRER D12 E A, TOREMR

F#912% TH Y, WA LE USEES, Al Hb-ACD @Bagid, #EE L Th, »iad
BHREEBEINTORLISICEDN B,

L L, #EHb TS, chaRAPICHRET 5 & RBICTHEEMET 2 &, 1M
RTEBOTH S, CNEREHETD NEGICHBLINT Met Hb SR ENE-0HTH A 9,
'Mﬂémﬁﬂbmm%@%%MLt%w%,Eﬁfil%uw,“ﬁ CTHEEL 785 20~30
MetHb EolhEHRLT TS,

V. & #J

ACD fnw + ¥ Itk i mﬂﬂ&ﬁ%@%%&ahﬂé@aw(ﬁ%mif,%@@ﬁﬁf
SRAERIE L 7B A DI E O, BRSOV T L b, & ISR Hb 3o O, T4t
RO, TOMBEROWML TH DR, ;

1) &R mA RO pH 3 RETOMETH T DB, TP yHiEmAs
bOOAEMEICENG ., HtEIR 7 FoemA 2 Baikd L, bk, O, 5wz
A0S , BHROBRICI > TREIND C 3Lk,

2) %@%ﬁmmﬁ%»m@,M%T,—mm,-wWCTW#§%5& Z o DR
PUICEDTHMOBEICIBADEEIS D Th, O, BEBICTRARA ELEEHED ENLT D
7o

3) HiRSFLE L7 Hb HRRE S ICHKE O, BEHlE L0 TR, HEIToMN88% T,



M DIERAFC Y 5 % 143

PR DBERERAAN T BN, ERRTPICRET 3 L8 IC/T L,

19)

20)

21)

22)
23)

24)

x iy

Bz~ 1959 MK DLRMRFECHET 0% I BERBFEO LT, BRMmmSEAHEE, 5,
(6), 316. [l L, {LEEEE, &85, 17, 125. '
Moskowitz, M. and M. Calvin 1951 On the components and structure of the human red cell

membrane. Exp. Cell Res., 3, 33.

FFE 1954 RMBEOWIAZEMNER cE N C. MRSy v R oo 4, 3, 93

ERIE= 1956 BEHROBE AnRROBE. BHEGIE, 442,

Smith, A. U, M. B. Lond 1950 Prevention of haemolysis during freezing and thawing of
red blood-cells. Lancet, 259, 910.

Mollison, P. L. and H. A. Sloviter 1951 Successful transfusion of previously frozen human
red cells. Lancet, 260, 862.

Sloviter, H. A. 1951 In vivo survival of rabbits red cells recovered after freezing. Lancet,
260, 1350.

Sloviter, H. A. 1951 Recovery of human red blood-cells after freezing. Lancet, 260, 823.

Sloviter, H. A. 1952 Recovery of human red cells after prolonged storage at —79°C.
Nature, 169, 1013.

Moliison, P. L., H. A, Sloviter, H. Chaplin 1952 Survival of transfused red cells previously
stored forlong per iods in the frozen state. Lancet, 262, 501.

Chaplin, H., J. H. Crawfored, M. Cutbush, and P. L. Mollison 1954 Post-transfusion survival
of red cells stored at —20°C. Lancet, 266, 852.

Chaplin, H., H., Crawfored, M. Cutbush and P. L. Mollison 1956 Preservation of red cells at
~19°C. Clin. Seie., 15 (2), 27

Brown, I. W. and H. F. Hardin, 1953 Recovery and in vivo survival of human red cells.
Arch. Surg., 66, 267.

Strumia, M. M. 1954 The preservation of blood for transfusion. Blood, 9, 1105.

Strumia, M. M. 1949 Freezing of whole blood. Science, 170, 398.

Strumia, M. M., L. S. Colwell, K. Ellenberger 1956 The preservation of blood, for the pur-
pose of transfusion, II. The effect of the rate of cooling on the preservation of
erythrocytes. J. Lab. Clin. Med., 48, 769.

Smith, A. U., J. E. Lovelock, P. B. Medawar, P. L. Mollison 1954 Discussion on the survival
of tissues at low temperaturés. Proc. Roy. Soc. Med., 47, 57.

Lorant, A., G. J. Lorant, A. Angrist and B. Korpman 1953 Storage of blood below 0°C in
liquid state. J. Clin. Invest., 32, 1005.

Smith, A. U. and C. Polge 1950 Survival of spermatozoa at low temperature. Nature, 1686,
668. )

Lovelock, J. B. 1953 The mechanism of protective action of glycerol against haemolysis by
freezing. Biochim. Biophys. Acta, I'I, 28.

Smith, A. U., C. Polge, and J. Smiles 1951 Microscopic observation of living cells during
freezing and thawing. J. Roy. Micr. Soc., 71, 1

Lovelock, J. E. 1954 Physical instability and thermal shoek in ved cells. Nature, [73, 657.

Woodcock, A. H., M. W. Thistle, W. H. Cook, N. E. Gibbson 1941 The ability of sheep’s
erythrocytes to survive freezing. Cana. J. Research, 19, 206.

Florio, L,, M. Stewart, E. R. Mugrage 1943 The effect of freezing on erythrocytes. J. Lab.



144

oM % —

Clin. Med., 28, 1486,

25) Smith, W. E. and R. B. Pennel 1952 Drying of hemoglobin. Blood, 7 (3), 368.

26)

Amberson, W. R., J. E. Jacobs, A. Hisey, M. J. Vietor 1942 Hemoglobin-saline solution as
transfusion media. Mudd and Thalhimer’s Blood substitutes and transfusion, Spring field,
Charles C. Thomas, p. 160.

27)" Farr. L. E., A. Hiller, and D. D. van Slyke 1947 Preparation of dried hemoglobin without

loss of activity. J. Exper. Med., 86, 465.

Résumé

Hematocrit value and pH value of ACD rabbit blood in the presence of various

hemolysis-preventing substances and hemolysis and O,-carrying capacity of those samples

frozen and thawed were estimated. The O,-carrying capacity of freeze-dried hemoglobin
was also estimated.

The results were as follows:

No remarkable change of pH value was observed in any sample. Only pH value
of the one to which glucose had been added was shifted to the acid side.
Hematocrit value of the sample with glucose added was decreased while values of
the others were all increased.

After the process of freeze-thawing differences of grade of hemolysis were observed
among the various samples in which different hemolysis-preventing substances were
contained. However, O,-carrying capacity of the samples was scarcely affected and
differences among the samples were not observed.

O,-carrying capacity of hemoglobin was fairly maintained even by freeze-drying but
the capacity of the freeze-dried one decreased rapidly during a few hours storage in
air at room temperature.



