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" Eiichi ASANUMA 1959 Studies on the Cold Preservation of Blood. III. Methemoglobin in
the Blood Preserved or Treated at Low Temperatures. Low Temperature Science, Ser. B,
17. (With English résumé p. 157)
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CNFTHMHEZEBEMERFT 22000 ANAESENE NN, miERZoREFRICE
IS BBENE IV ANAREMMSIEY, RKRETOEGHIMERT R, LELT, T0A
By 15 % Gabrio” i3 fiBk o metabolic failure 1) LT 5, < OffmEEORBICEL T
HEDOEHICIDTHESIL, AROHELPICESNBICEDRY, RO S R EAE
O—=DFMHEDOERTH 5, HEOTMHD O, FHRICHTHhIBESHRIENE LS T &,
MEDEFIC B2 TOEEREETH B,

COBICBILTREENEE Lk 512, 0°CIHEEOMRETIE, O, a3 MmhiE 3
OB IL T, ST HREEINLLA, IO EOHEEERS 20°C, 37°C DRFICHRY
T O, ZERTHPICKT T2, TAMBEIHRIE L7 SO, SO EEUSRIRIC X > T
HEL 72 Hb 32 R, XREMEBRLZb0R O, ZERBHBALSETLLNT EER
Wi,

INSOFEEI~E 7oy (BT Hb SIEE) REETRIERNRETHD, 20 0,4
AR ERFT AN, RO I EALNTOEY, WBEMSEE 210> T Hb Bim 02 M
HEDZTOBENMITTE2b0EHI N5, RO EL 15FoHb G 4o ~sL s
Ty, EETE IS TERSE Hb & ORAMB ORISR TN TH 50, &5
LN 2 & M EEMD A b~ oy (T Met Hb SI550) &40, ChiRBERED
O, & LIsu,

ARMERE 2 Hb 2 R LT &, BB dic 2T Hb 3 RE DD O, itk D
RIcELEN T Met Hb & 730, F 7% 0tk Hb derivative 28T, O, &iEA&T 28801
WRETLTH EHA SN, CcOBRARIRTRBRRIC, BEMECRSERMTES b
DEEDLND, cNOSOCEEERMICHMNLD -0, HWERVFF LU } ACD nm ik
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% —5°C, +5°C, +10°C, +20°C, +37°C, BT +50°C O&EIEICMEL, HEOEBICHE
ST MetHb BABEL, FARAKICCOBLEEARSS2 & Bbn 3 pHOBMENEL
7o

ZFORERICOOVTE Tz~ 3,

II. £E8 4 &
D ®EbH

ACD fn v # ¥ ik RO MIRRITICB N THRIM L7z & YA H 0o, 734 ¥ g rifm
R E)laj’;%‘&i/bfj 1 )fﬁa) U)J//r (=) & [_H:% T B X5 'Cﬂfﬂﬁfi’z(ﬁiﬁ%mﬁ{f H L/T’f’\i‘fu ACD bl Hb JL’(’&*
PR U7,

2) BRIFFHE

PRI L /oMy e Hb g3, A —¥ERICEAL, BOR70mlFED NHEBREIC
25ml o4 L, —5°C, +5°C, +10°C, +20°C, +37°C ofHRMICHERT LI, &R
Uicliifid k%3 BT E 1~2 MMOMMTE DL, pH RO Met Hb A HlE L 2. 835,
+50°C OB IiE A5 Lo/ g s +50°C o AMicE L, 1KMCEIcEbBLT,
Met Hb &7 JilE L 7.,

3) Hm~EsOE Y

B2WMY TR HFFICKL Y U Flag & D e REE R X D MnsE Hb ORREER L 12,
CNEFRBIC DD 2 HETHER L, —HRY NHEOHELIT, Mhid +5°C RU%ER
IRAFL, @NGHETE DML, EOMELTO/L,

4) Wik

a) pH

BEMMFEHPH A~ 2 L. TOBEHEE2HROGELERTDH 2,

by At~FroEyofllE

BEONMESIIeEH 2L, Horecker and Bracket™® @ FiEICfE>THIE L7, <O
FERFROML TH B,

HMA 1) 0.2N o NaOH 12 {iEs % fn 7 < pH 9.4 o FIBRERE ik 2 18 5,

o) 03gdH K =% 0.2 NHEREEIR 10 ml i<zt L < 100 ml iIKHiR 9 2
TOWRERL AT 3,

EM wemk 1.0ml £ &0, E¥Ew) TEMIC 10 FICRRT 5, 1I~24# R LELE
SR I B, COEHE 3,000r.pm. 10 FREL LT, Mk A b 7o A
B L, 800mu oWt D, £ IET 5, WICH mg Ok KCN & iz T X Simms -+,
ECWETD, 2 lEd 3,

KORK Y Met Hb @i M/L THO N 3,

C%=(D,—D,) 169 x10~* '
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ChIC 16T 2R 9 5 &, gl BETRREINS,

) HmB~ET U YEOHE

Kalifa and Salah @ JFika Mo, @i 0.02 ml % %HCI WOml oeicip AT & iR
ML, WEFJREEAHNT 325 my DRED L CADWNEE ZHJES 5 &, K5 Hb
o (gd) BIROR»PSHOLEN G,

10.02

E=Fayps X §2'§ ;{6‘02 =Fusx155 AL 3233 Hb B 1% O & DR RETH 5,

III. = & B #&
b I pH oz
1) e bk
v b mikx —5°C, +5°C, +10°C, +20°C, +37°Cicfi#iL7-& xicie s pH o284k
WIRZRTWL, NEERLICHO>TPHRBMET T 20, BESELLIICO>NTEDEL
PHRIETL, BESTOEpH o iz sy, HHHFmK pH728 © & 0hs —5°C 4T

days 10

BI1E FHEEEAE: MWD pH 0%

i, 10 E 724, 32 0E 722, 47T NH 720D TEMICENT BICT £180, +5°C T3 10
FE 710, 30 0 E 690, 40 B H 6.78 T pH R#NRBETER L7,

+20°C RO +37°C clr K D BHMIC pH 3ET ¥ 5, BB +20°C T3 ifmK: 710, 30 E
695, 61 E 685 121 EHG660, I5NH 661 T2 W/EAMTRIEELYD, 2NBBRE LIRICR
FTILFAAEE LR OL, RN ERT2EMICH 2, +37°C TR 3 0 HE 676, 6 0 H 6.75,
I4HE658 & 200C It L LIEBER X0 RWITKET T 20, 20 K0 ML 20°C & RER
{, BAE3HBRITCOFMACOb D LY b#A pH 23 18 BRI MERD 517,

2) v XN

7 XM TR pH E RE69~73 Thokh, CNEZEREEFICEFELILES
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b0 el 1 ' N
days 10 30 50

2R FHEBEAFEY Y FMEO pH O

® pH ORI E 2 IR T T &L TH 5,

T —5CIRELLES, HEOEMMRLNT, I pH 73 O b 0 hkik20 0
TRETOICET L, TOBRSZVETMARONT, 100 RET7.08 THO%, '

+5°C {1 TIE, 10~20 HET68, 40~50 HET66fIcETL, FhRUBRETIEE
LNIEhDI,

+1°C B L2 b D bIEEHORET pHBETOMMAERL 228, +5SCHREOLD X
D &AL EREIT Ao T, '

+20°C TREFEIEEMEPH LM TL, 6 B E 642, 10 [1 H 6.25, 20 A H 6.00 &
REERL, TNRBRITR EF oMY 6N,

+3TPCHEFDOSDRE3IMc R 5 <, 3 pH OHEBZR Ui, WHREFLBEBEMZ
TpH B EBICTE L, mk pH6.90 O 0
B, 3AE635 6HHEG2 ETHLLA, 10
ME 635 16 FHH 640, 22 [ H 650 &k b
HU30BEBICIE670 &3>,

Fo U X MO MmYE A BRD B o 0.85%
A O fERIR WA 3TC I AL iR
WIMICR 2a1<, REGED pH 02 0IZE
WO NI D,

3) ~TSur vER ,

v £ RO e b ® ACD-Hb %% +5°C, 60 - - .

days

+3TCIC 2L BRI RAF LA BEO PH OMEBE gam srcmeo s v 2o pH 044
WLRICRT M TH 5.
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£1x ACDINRE HbEK O pH 0%

- v ¥ ¥ Hb v F Hbp

BRI H 37°C l 5C 37°C [ 5
(& H) 7.23 7.23 7.15 7.15
7.30 7.32 7.30 7.35

7.30 732 7.45 7.33

7.30 7.28 7.43 7.30

11 1 7.26 7.22 7.45 7.30

14 7.30 7.25 7.43 7.29
18 7.31 7.27 7.48 7.38
21 7.30 7.24 7.45 ‘ 7.36

74X Hb BT +5°C, +3PCREFLGICHFVETE L, pH G 7.23~732 ©
MThof, e tOHEETE pHE bbbk EFoEmZRL, Lkt +5°CREFOCLD
P A3CHEFEL D HT pH B E2 27, LU ¥Pre P ofFImD pH 02T,
SmAERNS E, +5°CHEEFETH2IC, +3T°CHETAIICN SN BEREICHE DICR LT,
Hb @ clid, pH oZ R, HicTvh DiEER LT,

#hx 1. ACD i 0 Hb-ACD @ik o 7712 & 2 Hb @S0 21k

1) gk oZEAk

TS F RO e P gEE —5°C, +5°C, +20°C, +37°CIBEFLALEE, DHOBEE D
i Met Hb 23tk &, Hb OB T 2 S R3EA, ESMTRT LB TH 5,

UHE, b b@E bicRmE o Met Hb B3 1% TFTtHo/, e —5C, +5°C
1250 B Lca, €h Bl Met Hb 083 #A L RIBShiahok, 20°C, 37°C i
BHELEES, 79F, b KRS SISEESEOEA RS IC/RED> Tk Hb 22 Met Hb
g U, 6 EMOEET, 7 MikiE 20°C T 22%, 37°C TiX 38%, t b ik TiE 20°C
T3 24%, 37°C T3 60% Met Hb 2s:mi s iz, La L 37°C O EEMRIETHE, Met Hb o it

108

{B.
¥

Active Hb
Total Hb
0
&
T

° days IIO B J’o s 5.0
B4R FRERE L ACD v ¥ Mk © Hb-Activity
WA & D%
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days LW o =
B5E AERKE L ACD it b i Hb-Activity I
A DEE

KLHEAZL PIKEL D VXD TR0 B/b DR,

2) ~EsEEyEROEL

T ERUE o Hb o ACD %% +5°C, +20°C, +37°C ITR1FE U Icig& e 521G
ORI DHTE, O, HLIHICRTEBVTH 5,

THERUE PO Hb HIE, BEIROL DI ONT, RESEOEERIR L.
Lirb&MmMEFEOBAICH L THEERIOMERZ LD BHTE D,

HAERIC X DT IES e Hb iR 1
B B Met Hb 43 1% LI FTH D7, +5
CIRF LGS, ¥5MMT, v ¥ Tl
5%, b } 7L 15% Met Hb 28R X 7z,
His +5°C T3 Met Hb it = 0
ZFELLZEhDo/,

L BIc+20C, 4 MMEETYHXT
12 18%, v I Tl 35% Met Hb 23k 2
7o, STCIREIFTR Y H ¥, v b & bic&HIC
Met Hb B3z x4, 1 #E © 70~80% Met
b A4k ah, 3 MBI Hb X 2% Met
Hb icZE 0 EHER 0 L1800,

3) 50°C iz incubate U7z 7 % ¥ il ®
Z4k

IR T LB, 50°Cic v ¥ ¥ ik
% incubate 45 &, &3Hic Hb 03BN K
D Ute, HIB 2 WME IR 18%, 3 EREHEIC - : = - -
% 22%, 4 ISTHIH IC & 36%, Met Hb A52pt BIE FEFHREEL ACD N+ % Hb %
INs, O Activity WA & DK

1O

s 0.5k

Active Hb
Totel Hbh

© days 20 50

B6E AEEEL ACD ne + Hb AR
O Activity 4 & O %
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1LOg
®

22 3z

4 3 OsF © 3

3R 3
° hr ’ é * _,:_' odoys |Io 20
$8[E 50°C ik incubate L iz BIR vy XERA~zsne L Of
@ 4 F [ © Hb-Activity D R4 ik 3 Activity D4

E I g~ o0 v OEk

EREZROMBIC DT Met Hb 2L/ E T 5 88% THDH, CNETF VI VDX
%+ 5C RUERICRE LGSO BMOBMBEIMICRTEBOTH %, WH +5°C, %
it & BICHRIFHED /o DI D> THESELRZ RS T 2 I 2B b N/, HHoRD T 28541
SCHRIFOHH, BREHFOSDOID M0,

B IV, RIEHEWIN MK & EAS AR U 7355

ACD #imy + ¥ Mg iciE P ILER 0 & 2 S Zb N 2HH, WH30% 7V %Y v, 30%
TFvvITia~n, 0%y -, 0% A5 —n, 0% T F TR 20% 7 F TR,
40% 7 Vo WiE SE AT Met Hb 28l L, X 561C—79°C, —190°C THiERIM L T Met
Hb 2@l Ui, 2v tu—nE LT085% &A% SR N THEEICATE L T Met Hb 43
ELl, TORRROTNS—IRIC Met Hb 3k sniahoi,

IV. R BE R U EBE

MREAFBERICE C 5 pH ok LT, BRICHED e t RO Y ¥ ¥k T —5°C,
+5°C DEBRZTY, VWINGRFEL & DICWREIC pHAMET UBMEMICH c LERLTH
h, BEOEHRbNE—M L, TLEEREREICONVTREINISEDE L OWFZES
W(EELTe PIKIZDNT) &, BEHFEESICVTNS pHAET T 2EEAR LTV 5,

PR 3 v ¥ ¥k @ —5°C, +5°CIfR7F Lo 37°C 1T incubate L7 b Did, RAFRE
PENEET 2B RO RET VBB, BT F OB EBEMSR S 5 diphosphoglycer-
ate DET b DS T EEHEL M L, Pappius™™® & F /0 bK< >0 T FRRD K
WErMELTHAE, ZOORELOCEREMTRAKD DK >N THEHERAIC L > THRBREY
BT FUBABERT A0 BIEICHEE, ToBBELTpHBIRETLTHCOTH S
ERDbN B,

DEW20°C, 3TCICHEF LSS, e RV FEmiks b i pHZEMICHE T L, 20°C
TR>ARMEIS~20H, 37°C Tk LB CRBEOHEERL, TORBRHRALELSD LD, @i
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LEFHTAEHMIES 5 E@BRICRNREO TH B0, O SIZIMEDS LB ICHE>TREEER
ML D EIIEDEBICP)HR TS, ZICR T FUEEET RI60 R, ABoY
FEPDDPECET2EPHOBETO N EEFUAB 2L LEPNS, Z0BOKEIC
BT pH 8 R 2MENCH 2 O3 R I 2 H OSSR 2 0 EB 4 hiE b,

Fairley® |3 Hb O &% E L TRDO 3 20BN S 5 Li~T1 3,

1) Bk Hb 28355 Hb &72 0, HEEkERbic o> T Met Hb 233k 2, < o Met
Hb @7 s 9 fcHeR 3 277 v 7 U ik Met Hb (<28 2 @iflic & 3,

2) MetHb 87 v vE~<F VICHWT 5,

3) ~FYRMBENOTNVNT I vERHELTA L ~LTNVNT I v BT 5,

ZLUTHEINE | ks 40°C It REFET AL, S~6ABIKTV A VAL ~ETBE Vs
BbNdcEEZRLTOS, LALTHENTE Hb 3704 Y1 Met Hb 1278 2 {HENZ 7S <,
—EYRIL L T MSE D ICHERT 5 S Bk DS T T v H VY HEMetHb & 4 b ~AF 0T v i
ez, FHb 2 TR 7D I Met Hb 3RO EBRNTH B,

FEOERT, IPCHFMMET, A7 S PH B LERAT 201, HElAESMmEED p
7Y Met Hb 0 B2SHT 20 s BbN B, HEE L TmEERy - mBk +0.85% %
HWARZRFELCBEICE, B3RICR2E8Y, pH b O BN ErOR, MEOHREL
b Muii® 3T°C I Lz #5460 pH 046,  mEROPE R A Met Hb & s o
interaction 23BH5 L T2 DEHEZ LN B,

~75 Hb Z1¥k» & it &2 T 37°C i RE L2BAKE, pH I REMM b 725~748
OB Y, FIICA SN2 LS EHEEFEGHICRG 2 pH 0 8RS EATRED SRz, ch
FIERABICE Y BN T 2 JiIc ORI 2 <, Hb g oZfbe Hb LinEREE o
HEERICE>TPHBx» o0 THO, EMRFOBEEIRTINEBICEL L5250
na,

Fairley |2 Hb+plasma %4 40°C i incubate 33 S 1 HM T pH 7.7 5389 &7 b, 20
HRT7vH Y Met Hb SR &1 S L TV 3, ET 31, Hb-plasma % 7% 37°C 1z
R L A0 pHs&moZbe B 20, HmnRIIcL 30BOER BT & &,
By VP Met Hb 889 27: 0 ThH 25 L EbHNL 3,

WICHIERF R ICAER &N 5 Met Hb OZLIC D TR 2, SFHE TN I,
Hb @ BF A OG> THOEMRIC K D Met Hb 2R L, ZD7c¥ic O, ZEEMSE
T2, CORRELOEEFED ICIORDONTO S, L L CORIGIZERNTHE rever-
sible T&H D> TRHIIRIGE™™ RV Tid, £ 5 —Fiic Met Hb B @ FNC IS A
FTRAEY, AR IMED R Met Hb %M k9 4%, Met Hb % active @ Hb
KRTET2b0MH B0 TH 5, Brooks™ 37 F 7O ILIER M LTk v, Drabkin®™
BB T Met Hb s Hb icBman s &, 7 F UMMM PT 5 EERL, 7 FUpisMet
Hb oBrmicHEINTH B &R L, T/ MetHb 0ETEFE L TEBIFOMER
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WMSNTEY, ToOEIFEICHEL T Kiese™, Gibson & Harrison®?, Gibson?, Gutmann®?,
Granick®™, Denstedt®™ %% { OWI%MNH D, N OLOEBIZHEHICL D EENTREEINE
Met Hb 43¢ active Hb 1527 &1 Met Hb O BOBEIH LTV 2 EEBL ONTH B,

XTUFXRT e b Mg % —5C, +5°CItRFLALBAD Met Hb 0439 4, 45
PUZRT DT I 27z, O H RGHETHUE Lz O, ZEReD, RREHF TR

i@%%éMKM$&—ﬂLLm5,Lﬂbmmb,—?C&+?C&®%MC@%%f
Ruiahiss,or, FAACD e MM@e v Fluk<iz, +5°CHEHFETe b sz{io)}jip Met
Hb o ginfErcE hoi,

FHEBIV TR~iemd, ACD iy + Filic o A0 A g EInA T —79°C, —190
CoOMETMAML TS, Met Hb sz & is o, 3l 2 Y v L X i, 1
RAPET O, THAEMLT LR WEE—HLTWA

T OBICARIE T Met Hb 23k s it o i3, Hb ofg{kic X 5 Hb—Met Hb @ s
BEHEZ ROV EBLON D, T bl o7 ¥ 7k Met Hb B4
LT3 E LR, '

XS ZEOMmMEAE ~20°C, +37°C, +50°C 1R L 72540 Met Hb 02 kI35 4 19,
WOM, HWEPNIRTML, MENEOR Met Hb & ssiimL 7, Wb e b i< 2 MBI
Met Hb 78 20°C 42Tk 10%, 37°C 15T 20% Thotc, ZNEW 1L ETHRE LR O, %
B0l bigd 2 &, 200CHRETIR 12%, 3T°CHEEFETIZ35% 0, THEEMET L.
ZOMICFEMS DD, <iid Hb M4 5 & Met Hb LI4h o inactive o Hb-derivative %
PLEATHLELDEE DN S, B3 A1 Hb—-Met Hb O {MIZRE S EWEMETS 5, Hb
DY &R & OBARIC DV T Brooks” # Haurowitz” 0 ¥#ihid v, Wb i
DE BB GHREMBEFE L BT EE2HL M LI,

WiCe P E 7 F O Met Hb 03I >0 TR A0, FRERESL D, 7+ £

Tie L 0 & Met Hb B R A h2/k, 2hidmi o ACD oy & ¥

S PTRERY, VHXOFENEOLD2E LNEY, V4 FLe t ORMROBEL

MO EIC L 2 & B2 5N 5, Jung™ (FEROTIZE DR Met Hb (3 7% i Bk O LTk

THETROEE IR LA LD TR ERNTHWE, LALTHE @7 ¥ %

MTE—-5C TREDO L QIO NT 2B605 2 L2HmHALTHLE, COTEEY

F ¥ Met Hb JBiidse t K03, HIMTRLUAM -SCHREFOY F FillTREFIC
s TEBBEHICHO A DTIET LN E &SNS 20b LT,

SRR & D ERE L o fndE Hb-ACD ik x +5°C, +20°C, +37°C 1o f#1F L »/% D
Met Hb OZEAMIT DO TIZHEO6™, BIHCRTEBOTH S, Hbemolsa s RBikiC
EREERTE Met Hb 2B B0, L beilid T i b 8l C’_:Eﬁ}c‘éﬂ %, T DI
Hb—Met Hb @ Z LA E KR T Sdiclid & & bic, EuBBSRNEL TR £ 0% &
S 3oy L BB '
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Wiz Hb BEFICET 212 & LT, Eder®™, Chase et al*®®, Pennel et al®**® Hami-
lton et al®™, Fairley et al™® &35 5, WIhb v PME L DSHEL 72 Hb o > THEETT
2T 5, Eder® (3B TS5 B TREIC Met Hb 1CfiZ# L 72 &1, Hamilton® 3 4°C ©
WHEICERETH B, 20~25°C TidMet Hb idhagic gk &, 38°C T3 2 M Ty&IC
Met Hb /g D7z EH T 3,

FADWHILETIZEZD & & DERY RUSEQERORT D, Hb Hi IR T
I DEETHD, Met Hb OAEREF A EL <, H>T O, AT L, MR
B AMIC Met Hb sl s 41, O, REBEEVBHRT T 2 L8R D 5N, &5 K Pennel™™
2 Hb ik o RAFIcB LT, Met Hb OERAMIEL, FEIMRDIEZT F UM, =aF vEg
BOKBIET? v 2= T 62 MAHEFNTHEER LTS,

KEBOER Hb [£50TH 312, BREH Met Hb (3 88% Thof, T # AFIE

B TESRE AR R IIE LR, RIEHI88% RN T EBGEWEIEA R LTV B,
2T wE Licmd, R Hb WRTAICKES 5 & i O, RE®RMPKP T 5. C

g Met Hb 2SERR & L2 720 LB S, Farr™ 3l Hb 2R S BEM L 7256,

Met Hb {3 6.4% ThH 278, HTICE 5 LT L THEMS &, Hb © 20~30% %3 Met Hb i<

WORERLU TS, FIRICEINE, wEH 3EEOZE7 v I VIBEFL TS, EHES
BEWPT5L5THB, COXIIC, WHRBEEEREFLLLOR, BFEMFLLIVICHS
T MetHbh miEEE 5 &, LOLBEROIEIRTFLALOIDBEMMLPTVENSC
S, —RICGEEWHEEREESICEVSI T EERTAIRETH 20, TOMHBHEHES»
T, Smith BT Pennel®™ 7 F U, =aF v, 7V =7 255N THML /K
Ji Hb i3 Met Hb 2354 6.14%, JKETF 24RRET76%, ERT2 A AlrEE 1% TH o/
LWL T B, ' '

PEoEBHFEXZO, Hb 32m, XE4HEL THERMCKEREL2BAE, Wi E
DCEMHREL, R LUEAE, BIOEERTFEMAGORD, EHEERITOTRET L
EEPIEDEEP LSO EBDN S,

V. %

ACD jmv & ¥ RO b b Ik & sisRRIC & O 4 1t L 72 Hb-ACD ¥y —5°C, 5°C, 20
°C, 37°C iz 3~5 MiH#&E L T pH 2 Met Hb 20lsE Lz, TV 4 ¥k Hb 4 5°C 1
U 3TC IR LT Met Hb 2 liE U/e, HOMBBRROEBHTH B,

1) o9X, o b E SICRAF M DIPE> Tl pH BT 245, B
Bexoftdlbsn, 3C GETR I~2 HE T pH 3BEERL, £ 0% IIKEROBIN
ERLI,

M DORIFIC L 5 Met Hb D EFIGREDOE OEF L L, —5C, +5CHRETRRAL
Met Hb A= s s p o/,

il
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2) Hb~ACD #g#5°C, 37°C It 3 MMIRF L7254, pHIZ v X TRBA LEIL
b TEALICERLL,

747 Hb % D Met Hb 42k b, @moOHE EMEROMERER LW, TOBMI LD
FELL, SPCRETENI MM TEREIO L f;ﬁf:g

3) UH ¥ Hb TIREBEBTE8% 0 Met Hb A a i, BHUETHELTS
T MR IR D O R R L f,

4) v FMaRICERM R ER 23S Bt 2 s A T, —T79°C, —190°C {5 T
FERUM LT Met Hb i3k s hisdpo7e,

P 3moEBEEsBeTE, ACD e + U Y ¥ ¥ 1K i3 —5°C, +5°C oI
B 2 &, BIEY pH 0B iER415 {, Met Hb @54 EEHENT, > TO, %
HREMEEINLT LT EBbADT,

LT Hb 2O @biﬂﬁiﬁﬁ,’éciﬁﬁi&b’ciﬁ‘%ff@ b, —190°C pAtRT AL LD A, 20
°C, 37°C oEmmTRES TN T Met Hb &78 0 O, &2 c L HEBH LT,

FaicpiChiz b, BN & MR Z D BETRUF S, L OICHBIBERICERM T 5 &
Fio, BEHERREEIIE WD RERICEHLE L BT T

8 fS
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Résumé

In order to investigate the chemical changes of preserved blood, pH value and quan-
tity of accumulated methemoglobin (Met-Hb) of human and rabbit whole blood samples
and hemoglobin (Hb) solution were successively estirnated at intervals of 4~7 days when
they were stored at various temperatures such as —5°% 5° 20° and 37°C. The quantity
of Met-Hb in the freeze-dried Hb samples was also estimated when it had been stored
for several weeks at 5°C and at room temperature.

1) PH of rabbit and human whole blood samples gradually decreased as the periods
of storage were extended, and the lower the storage temperature, the smaller the rate
of decrease was. In particular, the pH value of the one stored at 37°C rapidly decreased
during the first and second week of storage and then ascended again. Met-Hb forma-
tion in the stored blood proceeded rapidly at 37°C but very slowly at —5°C or 5°C as
the periods of storage were extended.

2) The pH value of Hb-solution stored for three weeks at 5° or 37°C was scarcely
changed or was slightly increased. The change of Met-Hb quantity in Hb-solution
showed the same tendency as that in the whole blood, but the former was more re-
markable than the latter. O,-carrying capacity of Hb-solution stored at 37°C was found
to have completely disappeared by the end of the third week.

3) In the sample of freeze-dried Hb of rabbit blood the quantity of Met-Hb was
8.8% immediately after the drying process was completed. Even when the material
was stored in vacuum its O,-carrying capacity decreased gradually.

4) After freeze-thawing with dry ice or liquid nitrogen, Met-Hb was not found in
the blood to which various hemolysis-preventing substances had been added.

From the results of the present experiments it was confirmed that the degree of
hemolysis and the change of pH value of human and rabbit blood stored at —5°C or
5°C were relatively small also that Met-Hb was formed in small amount. In conse-
quence O,-carrying capacity was slightly affected. On the contrary, in the early stage
of storage at 20°C or 37°C hemolysis, pH variation and Met-Hb formation were found;
O,-carrying capacity was remarkably affected.

Parallelism between the decrease of O,-carrying capacity and the increase of quantity
of Met-Hb in samples were recognized throughout these experiments.



