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~E/aEy (Hb) i3Z20 1 4FHiC 2 HO%ET
(~agk) 4EEED, ChoD SETFHIBRETY
HICE&E LT, SERICBRREHRT 2 L0 SERR
EBEREEATO 3.

Hb iFB{kEh3s L # b~ES Y (Met-Hb)
AEF 5. FRMIAIC Met-Hb DN 25REEL
T, BEHbO1ETHB~T/ oy MED-(Hb
MfE) & Met-Hb MED 2 D5 515,

ARIMERA TiZ Hb OBRLETLR G B — & O
Z2E5, EREROEKTIE Met-Hb 3 Hb2BD 1%
BT HB9. Ll, CORBHBRILEIEDIE,
i BREIGOET % R LEE Aho Beb
Met-Hb 33N Met-Hb MES£T 5.

SR Met-Hb IffEB3E D MEIC DN TOBRE
BT 2RI 1298,

EERABENTATLNIC Met-Hb %E/ED, %
@ Hb OEREVE B LU EL Hb SEE Hb Mo
BALBRTBUSERE T 200, BEFEisIcET 3
Hill » ©® n & Py ZEEICLT, ETOERELT
TV, 2~3DOFREEOTT CICHET 5.

KB DOEEICONT, Hb OE{LIZ Met-Hb 1k
DEWICAY, %7cE{b Hb i3 Met-Hb {k L7z Hb
A &ML, %I Hb (oxygenated Hb) EXEIL
THWZ LEE&DIDTBLTEL.

B SUSERREE

SEEMEE LT, ~%) VA RGKILE 3300 unit/l
DEVSITINZ =9 & k% B 7.

I .Met-Hb DERLE:

Met-Hb @ #Ep#EE LTI, KsFe (CN)s BN
10, NaNO; RIpEOW, & pO; Fickid 2 Hb @

BRlE(hic L B END 5. EEIROREE RS
ICEE LT, Hb % Met-Hb iTL 5% NaNO; i

WA RO, 0.145M BE®D NaNO; B CKER
TE 0.57°C) %R 7. :

I. Met-Hb OETHIEFE

AMic NaNO; Z&inL T Hb =E{k3 5 &, Na
NO; RingEOZBICPED, —BEB{LL Hb 2
HRBTLLUTO L EHAERY. FHIE Met-Hb O:&F
JTEHIEDEWT, CZOBRBLKIGDZ A VvF—REEo
T AEEEIHET %5 NaF = BB IEFELTH

S, Mm% 1ml %Y 3mg LI EO NaF HRinTEHK%

Bl LT (EBRRESR). Thik, FE
RER 7 ~LCAO Il ® L CMKICRNS 548
HgEK, BER, NaNO; EREALTIC 5mg/my
@ NaF Zjiz 7.

M. Met-Hb EDHEDE:

1. E¥ Hb &H45E{LHb (Hb 4T%HoHic
BiLL/:d0) OBRZBZBEOEIVENT 2 HET,
BAEAEAEICI Van Slyke & Neil ORFERMIK
IR Hrenae R,

2. Evelyn-Malloy DJ5¥: 919 2 kY, Hitachi
@ photoelectric spectrophotometer % T HIE
Ltz. it Met-Hb 2% 630 mp THA ORIE%
BOC LAFALALROTH 5.

IV. Hb O FiEEEdiRO/ERYE

K 1icRd 2EEE T 1200 ml OmEH A FEE
o, thiicfFEELE T 558 300ml O b/ 4
-2 —O—flic, FoEEML BB Hb Kb 5
W3sE4LEL Hb-IEH Hb BAMKEE 6ml EAT
3. —J5, filicid i e UTER Hb Mm% 6ml 72
HANS. Zhe COr-N-OBRE&H X T37°C, 304
M EE e/, CORE FRAOMERKI, =0
pCO: MR LDOMEE pH %% 7.40 B LU JRil
B pH 28 7.201c35 LB kDK, F/p02iC
DVTIE RYOFERERN 20 mmHg TEFH S, X

Oxygen Equilibrium of Methemoglobin-containing Blood. Satoshi Miyashita,
Department of Physiology (I) (Director: Prof. K. Saito), School of Medicine, Kana-

zawa University.
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Douglas bag
— I Air I
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Sampling tube Rubber bag [ Sampling tube
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“Tonometer

] LNCT.
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37°C water bath

— A 2D A FIERT,

TREEEHD pO; 245 10 mmHg E T 2 BEH OFEE
ZFH S, COLSICFHEFCEERD pO: %
# 10mmHg 5o @mHT LT EIc &b, 20~50
mmHg #HFRNT p0,; #RiIKT 2 4 508K EES
Lo, RTHBRIMCEREL . Bk, BEEPICT
37°C OERE4HEEH S, BLIKBRIERL
TR EED, BREEZREL ..

FNENDEL /RN ARREICED, pCOz B
KU pO HlBICHE UIe. T, ENFHOFEMIEE
BHS, T DK TIRREE N 7o U IS BC &R TIcER
H, #® pCOz p0:; BXLY CO, O &FH, pH
DEIEICHE L. F#EHRD pCOz pO:2 iE Scho-
lander # XAHERT 2 BI-3DOHIE, SEEMKERD
pCOg, p0;, pH 22 £ Beckman physiologi-
cal gas analyzer model 160 @ CO; EfE, O &
B, #7AEWT, 37°C I C2[@32HIE LK. I
HKCO: BLU O aFE, BREEDOHEIKI, Van
Slyke & Neil OMm#EH X 4Hrees A,

COEICLTHELHEMBLD, mKcds 28R
@ Bunsen DOWIXEA 0,02371) & LT, #h<Eh
DHEFIOBRFEME (s0:%) ERpic. 4 DMk
2D pH 13 7.30~7.50 ORICH > T HBTLD,
7.40 TRV 5, Bohr HIEFAHD d log PO2/d
pH=—0.541 £\ T, pH 7.40 Ick3 3 pO; %
Kdte. &, Hb BHEASRBLLZESIKE, £0
pH 27.10~7.300ficH b, BPlEEhiz pOz iz
@ Bohr $HEROEZRWVT, pH 7.20 iIKBW 3{HIC
BEETTIR o 7.

oEe{t Hb ¥, SE2F{t Hb-ER Hb B4

WH LUER Hb K OBREEES s0:=100%& L
T, THLEND pO; ITHT 2MEE 02 &FE%: sO2
%TRT &, BBREHHEIE Hill OB,

y _ KPn

100 i+KPn &y
TEHLES. T Tyl s0:%, Pi3¥H pO; mm
Hg TH 5. (1) R &7, KOLS>cEsRbSN
3.

_ 1 11 s0z
log P=— —log g+ ~log Tg55-50, @

50z 48 50% DD P % Py THRDOI &,

log P=log P5o+% logﬁ%zo—2 (3)

ELB.
503 75 20<s0,<B0DEIFR AT & B2, 1ogw%§oz
& log P ORICERBEGEIKIZT 2 (KMo2R). &
B L DB/NEREICXD, COEROFERER
%, $0750%, T18bb log T, #0785 Tk E
DRELYD Pso %, TOEMRD log P #hicxds 5 etk
DnDEEZEHRLK. n E~Na~alEEREEDLT
X, Pso i3 Hb OBRBFHERDOIRELL 2.

V. MO BRI

Mm¥FEF% 8000 r.p.m. 102 2HEL, DL
#% & 0, Hitachi ® spectrophotometer % Fil T,

cyanomethemoglobin ¥ T Hb BEALRET 3.

KICH—H-20 b 0D Hb MEBEHE L, 100x 5

Lo TZORBOBME (%) &LTHEbLE.
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I. Hb OB{LEBTLEIS

N@mzrﬁbé%ﬁmc@mbtémzxa%
M, 37°C [EEMENO b/ A-2—-iKANT,
BENROSEET IHAEL{EELBVELAD2E
D DOELETFICENT, Hb OBLEBTLIINE: ks
L7:. Met-Hb EHIEicid Evelyn-Malloy O
RN,

EES1: WAL Hb £M1OBLBTRIG

&I, €@ Hb © 60%81HE2BILL D 31200
NaNO; ZjiA, BmLRNEDICB LTS T
3. —HEBRT, %t Ny ¥R THESEEHI-IE
M5, SEMchD 1KREECER”ERRL T,
Met-Hb BXHIEL .

ZOREE, K2-a KRTWL, FHEOEBIC Mg
W, Met-Hb 230780 —2 L7 BE TETGL T

X2 #5E(L Hb MOETE L O tEE

70
T
=
xR
a
o R —
0 1 2 3 4 5
90r Time in hrs
-
T
Z 80}
b =
o
|
OT L I n A J
o I 2 3 4 5
Time in hrs.
WoEt Hb 2l b #HoEEML Hb A%
O EBRRE @ mBRRE

7z. NaNO; BminE#% LY 5KMIcT, 4 Met-Hb
B 1/2~1/4 B B LI, Fi, BEO FEE
Met-Hb O BL#EEIC, PAHRERZELSLDTY
oz,

EBR 2 : WAEL Hb K OBRIS (1)

KR 1 LRKOFETR LMK E, RNAER
@ saponin TIIML, MHKEHIE LT octyl alcohol
EEIERIMLT, EBR1 EEROERETIL o k.

K 2-b itRT LS, NaNO; RNk OKRIDRR
BV, SEEA 1 &3t Hb OBEASET LT
ofc. EXREMER LD 1M, Hb OELiZH1s
D RGRICHETS 38, 3RMLIEER LTV 3 &L B L
~DOHETIEES L RFIELTL 5. COlE, BR
DEEDFEIC LS Hb OBR{LBEEOERIZNAT,
R RIREICREB U2 F BB LOETRR S b o T2,

B 3 1 BOEML Hb EkoB{LETRIE (2)

WM IC B O TER(LISEITT 208, ThdimEER
ACEET 20T eiE L.

BOSHEIC X DIMEEREL, EBRNAEKTER
L7cd D% saponin THIM L7, K2 LRAKED

X3 #5Eb Hb BXUER Hb BIROBR{GEE

90
T
=
b
a
50
o — —
(o] I 2 3 4 5
Time in hrs.
A 20
b =
* 4o .
R
|
0 : . . -
o] 1 2 3 4 5
Time in hrs.
E5rEE{L Hb WA b IEH Hb &K
O FERRAE O EBRRE

b RO x HNZBEL Hb IR OREBEERT.
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BIEEITIE o 72,

ZOREE (K 3-a), NaNO; BRItk ORI DREBIT
PV, Hb ORBESET LT o, &/, EBRER
RETHEE U BB OETHSKTH - 7.

SZB 4 ¢ T Hb WK QAN OB LETTRIS
£1% saponin TEIM L T EHED LR £ T8
7o, ZORER (E3-b), B EBRICKELY, EF
Hb SERERLL T o 7cds, ZOBAIRBNTHE
BRIREBOFHBILOETERERSPPR T o k.
£S5 EER Hb BROB(LERTEIS

Hb OHEENEL Hb AEREIEET 3 hEMLE
BT ZENT, OEEELTEEL TmEEERELLR
mERZ, saponin THAM U7, L3 DHEREVHE
X4, EB4LoREE®RLL. ZTOREEZX3-b
DXEITRUH, EB4OREEIZIE—HRLK.

I. Met-Hb OBTEBLILFE LTD NaF O%hF

£MmicEdEns Met-Hb © BN 2Bk 32 B
T, MBERELEID1DTH S NaF © Met-Hb &
BELIEZhER AR Uz,

ZEEX 6 : NaF HinEic & 2ZBIGEIEIRAER

F NaF %M 1ml 240 1~10mg S2oh0A,
X 5iz NaNO; #@E4EMZ T, £D Hb D30~80
%% LizDB, 37°C +/ 4 — 2 —Hhlc TEET
PG XIS SEERE LT, Met-Hb OETE
EABREEEERICL TR UK.

Z DR, MK 1ml %Y 1mg © NaF TRIEK
L LT Met-Hb OERARDH A0S, 3mg UETR
30~90ALIBIC IR AL BRERDTrolc. TDER
FlAEN4-a EbicsRLAk. COXIZ NaF RinikcpE
725 Met-Hb OBETOFEEL, BREEOHKHEOE
BTEHLLTH 3. ’

M. #4EL Hb &M B L U552k Hb-IEF Hb
Ba Ak £, RORIFER) BRI

Hill RO n & Py 2IHEIC LT, BRBEHHRO
Bk IUONE, 251KELB(LHd B Hb OFFE
MO B LR TRISIT DO THE L.

ERR 7 WAERL Hb 41l DR %R i
£[iC NaNO; % #BHEHT LT, ERDOEED
WAE(E Hb 221D, b/ 4 —Z—0—fliKEA
L. fflic EEA2mENEE LTANT, ERFE
DOETCHRUEF TRRAETIR o 7. £ OEERFEE
BEbn& P 2RI

#1113 Hb OWSBRILOEED 2.5~78.5% 1T
1- 2ERREE, BAEEDECIIZ L DTEHS.
2.5%5 8/t Hb @ n it 2.81, Pg 12 29.7 mmHg
ThHy, WO EE2MDnid 2.89, Py i3 29.6

*

K4 NaF BN&E&E Met-Hb DBRITHEDBR G
1oy

0, Cap, mM/L
©
®

o . . . L

0 ! 2 3 4 5
Time in hrs,

4 10¢

~

=

13

. 8F ®

(-9

o

o

~N

(] 6}

0 | 2 3 4 5

Time in hrs,
a NaNO; 4.5mM/1 Mk
b NaNO; 6.0 mM/1 Ik
® EFEMEOEEZZEE 8.04mM/1
NaF %&inE (mg/ml mig)
O—0, ®—1, A—3, X—5, ¥-10

mmHg Th3. n& Py KOWTHSEAL Hb £2m
PREOEEE&MOESERTEDLT &, n1397.6%,
Pso 13 100.3% & 75 2. COESEIZTSEIL Hb &
IFH Hb @ n & Py ZHENMIKEDLTHOT, Zh
FNOREEAE BT 20IE LTS, Fhik, Ll
TOITNTOEBRPIC>OTRABDOTEETTIL 7.

K 5-a i3 1RBAO BRBEERE RRLLDD
THE. bRIT logjoytg . KA log pO;
2EoTazEPL-bDTH3. b OEBOEFNT
nfiERL, s050% LA EMREDR LY Pso BRD
Iz

#1, X6 Hb OFLSEALIEMT 2 icpkizy,
n BXY Pso EDICEBLTHLDERLTV S,
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Hrho g (LR OSMTRD UciiifE, nb& R

U Py ORI EZFHT ) oml, nid Ry $7, CDEBRED,NaNO2 ik LD BER SHh 3 Met

iT, P IZRERWICEDT 5. 2T, Pso OH -Hb BEOBEEER L. F£2XD, 1M @ NaNO;

RERERD B &, k0 ESN B Met-Hb D& 1.14+0.2dM &72
Y=99.7—0.449X (r=-—0.920) o7,

TERbLEINS. Yid (48 Hb © Ps/3BOE EE S =AML Hb-IER Hb RAKKOBRE

H Hb @ Pyp)x100 %2, X3 Hb © BItESEE fREE AR

#1 #WoEL Hb £MEERE Hb 2MD n, Py EE FOESE
A

No A) #5ERL Hb & B) & Hb £m 3 x100(%)
MetHb (%) n Prsr(;mHg n P:romeg n Pso
1 2.5 2.81 29.7 2.89 29.6 97.6 100.3
2 7.0 2.58 30.8 2.98 32.1 86.6 96.0
3 7.5 2.66 29.8 2.91 31.3 91.4 95.2
4 18.0 2.29 31.0 2.78 33.0 82.4 93.9
5 20.9 2.44 26.7 2.72 31.9 89.7 83.7
6 23.1 2.11 30.2 2.86 31.8 73.8 95.0
7 29.5 2.29 29.9 2.89 35.4 79.2 84.5
8 36.1 2.22 28.1 3.16 33.0 69.9 84.4
9 40.0 1.87 27.1 2.87 32.8 65.5 82.6
10 47.7 1.79 24.3 2.60 33.0 68.8 73.6
11 49.0 2.07 23.0 2.97 31.7 69.7 72.6
12 52.0 - 2.8 25.2 . 3.26 33.1 66.9 75.7
13 55.3 1.53 21.3 2.37 33.0 64.6 72.5
14 62.9 1.71 23.6 2.80 32.5 61.1 72.5
15 68.5 1.55 27.5 2.80 36.6 55.4 75.1
16 69.5 1.61 24.3 2.75 32.3 58.5 75.2
17 78.5 1.81 20.4 3.14 33.8 57.6 60.3

5 5Bl Hb £ (Met-Hb B 47.7%) & IEH Hb 4o RIEE R

a b
mzl.01_90 .
® © .84 &
o - L
(o] g o
n S 6 4ao @
o
4 70 /
o A
2 - /
0-1-50 D=
-2 4 40

p0,mmHg

[ 40 50 60 7080

L J ] Lo
T 1 T il

Q 10 20 30 40 50 60 70 80 £ Lo L2 L2 3 14 .5 .6 .7 1.8 19

pO,mmHg Log pO,mmHg

O #WoE{tHb 21t A EE Hb £&m
b DEMROALIEI n 2FKDb L, s0z 50% IKB1F 3 pOs i3 Psp 2FEDT.
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X6 #HSELHD AIMEIER Hb 211D n, Ps (&
EDNTOESR

‘X
I 100 %)
. n
sof . .
. ‘~~
“u.,
sof R
. \"\
ot Te.,
. .
. “.\.\
wof e,
R
%MHb
° o 20 30 40 50 60 To 80 g0
-
A
*;KIOOFM
[LL) St —
sof- Y=99.7-0.449%
. i, / (r=-0 920)
8o Tl
€ "»
! Ty
To L
-
Gof
%MHb
o 10 20 30 40 50 60 0 80 90’
A

—B—XIOO(%) DOARZHSELHb 2D n 35 &

U Py, BIIIEFE Hb 21D nBXU Py 2&ED
7.
e SRR AR & ZFR L DI ORI 6ER U e,

+

2fCERED NaNO; i, 24KH 0°C KiEE
ICHE LT, Hb 25EAKEMA L. Lr30b, &8
ek TaMEERT B LickD, BED NaNO;
R L, AR Hb SRinkEER (58 £ENA
HK) & U7z, i’k saponin T L T524eEMb
Hb B E L, —F . 2MOMmiEd EFHAEK CE#R
LT, saponin THIMUTER Hb BiKE LK. T
OHEAE HWYHIGBA LT, 5548t Hb-EE Hb
BABEEED, BRAESREHE n& Po K
B, EHHbBEEOZNEHBE L.

KER 2 ~5TENT, BImKEFEEORBICHER
v, BRBRLSET T2 0E R Thik, Bho#
TEABNRICT 20, SEIOERTR /) A~-5 -
SRR A 105 IR Lic. &7z, pO: DRIEIRE
BAKI D SERETHE L. —JF, Hb OO
BOBREZNB I, EBRAT%IC Met-Hb B%
Evelyn-Malloy ®O&EEBOTRIELK. 238, Met-
Hb OEBRPOENE, #3IKRTLIIC3~5%IC
Ll 3, EEIERBICAELL Met-Hb EX%,
Z OB REEHEO Met-Hb BE LT 72%DL
1.

# 3 B LUK 7 12BAR( Hb BEOBEINCAEEY,
n& Ps &dICHME 3L U EGE (B4%R) O
FTAEZLTOBDERYT. Thi LB 7O NiRiE

£2 NaNO; &2tk VB &N 3 Met-Hb OEMER

R &7z Met-Hb B Met-Hb
No. BEEBEORIE NaNO, (Mol k)
< mM/L
(Vol%)
1 18.76 8.38 1.44
2 17.83 7.96 1.37
3 15.84 7.07 1.22
4 11.73 5.24 0.90
5 18.17 8.11 1.40
6 14.38 6.42 1.11
7 15.82 7.06 1.22
8 . 13.52 6.04 1.04
9 15.60 6.96 1.20
10 12.63 5.64 0.97
11 7.85 3.49 0.60
12 15.82 7.06 1.22
% 1.14
S.D. 0.24

KER7 DAL D, NaNOz ik DE{LEN 3 Met-Hb O=VHERD Ui,
0.145M NaNO; (NaNO: 1.0g/dl) 4ml % 100ml Q¥ (fn NaF) ichiZ %<&, 1M Na
NOz &0 1.14+£0.2dM @ Met-Hb 2K IN 3.
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#£3 sEAE{L Hb-IER Hb BAWEKEER Hb BKED n, Py EEZOESE

A) 5E2BL Hb-EW Hb BAWE | B) EW HbAR £ —x100(%)

No- ™ MetHb (%) | Pa n Psy - P
EERT EERR mmHg| mmHg|

1 14.8 16.9 2.49 33.0 2.75 35.1 90.5 94.0
2 26.0 27.6 2.03 27.4 2.33 35.1 87.1 78.1
3 24.0 28.0 2.28 30.9 2.92 37.3 78.1 82.8
4 25.6 31.6 2.30 32.3 2.72 36.4 84.6 88.7
5 30.2 32.0 2.20 28.2 2.77 34.5 79.4 81.7
6 36.7 | 419 2,01 | 28.7 2.57 34.8 78.2 82.5
7 49.2 50.3 2.02 26.1 2.29 25.2 88.2 74.1
8 50.1 51.0 2.12 28.4 2.97 37.1 71.4 76.5
9 51.1 55.8 2.06 26.4 2.59 36.9 79.5 71.5
10 52.8 58.7 1.96 26.5 2.86 37.4 68.5 70.9
1 65.3 68.5 1.71 22.2 2.72 33.3 62.9 66.7

7 4L Hb-E¥ Hb BARKEER Hbi  BETA. —F, SEROFICILEED NaNO, AN

WD n, P EIONTOESR Z, Hb Z5&ikBb L. BB ERBOFEICT
Axwom BED NaNO2 2%EL, Chic FEPO mEEEFE
fo n-— ALT, BBt Hb 2M%EfEs7. T EEF2IM
o e EHHLICRALT, 2EL Hb-IEF Hb Bas
o el ) R 5eaBt Hb-I# Hb BALSMEEH Hb4
L * 1D n, Ps EICDOTDEGH
N s o ° o A xi000u
Al e . ............ iof ,’\ . n
%;\de loo’-\———T O/E;Q'_\_o
% o 2; 340 4: s.o s; ia a; o; ¢ l'. \-' .
N 9o o
100 \\“\ . Eo'_'“ sof \;.\\ o 2na ":
90 o "‘-_‘ . ! 20} .
o e %MHb
80 . PSS I . N = . .
": .. 9 10 20 3o 40 50 ] 70 80 20
c Tl nar . BQ
%MHb 100 f .o.
) Ano ?o 7 30 40 50 €0 20 80 90 ol ‘\\\é)
g X100(%) DARZELBRATHb-ER Hb R
AW D n, PsfE. BIXEE Hb KD n, Pso o
fEERDT.
------ EatEER (M6 2R 2R T e

o 10 20 30 40 So €0 7o 80 90

(Rrhofifs: Me6BR) & higd 3&, nidLkic A
2R OEE, Pso 1JIZRFEAEERU. B X100(%) DAR5ELE(L Hb-ER Hb B
g9 : =AML Hb-EE Hb BALMOBTE A4&IMD, Bl EE Hb 21D n, Ps EEXFE
' - = bHd.
Mgl L xRS (2 6 BIE) ERT

A U TRMR & MR 8L, mERmER Q@uIRAER, Ol 2 BROHEEERDT.
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#4 s5242BL Hb-E% Hb BE&4MEER Hb £10 n, Py ELZOEAE

A) 5548t Hb-E% Hb BA4M B) E# Hb 21 A—x100(%)

No. Met (I;}b n ' Pso ?ﬁﬁﬂg n 4 Pso l ?’EJ{];[[E N Pso
%) (mmHg) (%) (mmHg)| (%)

1| 285 | 25 | 3.0 | 20| 26| 3.3 | 05| 95 | 1023
2 | 27| 274 | 3.9 1.5 | 2.84 | 31.6 0.4 | 9.5 | 97.8
3 | 486 | 28 | a1 21 | 2.7 | 3.1 | 04 | 1060 | 100.0
4 | 503 ] 2091 | 305 3.0 | 3.06 | 322 | 20| 9.0 | 946
5 | 245 | 261 | 3.2 12 | 265 | 31.8 | 1.6 | 985 | 9.0
5/ | 22.8 | 254 | 27.0 16| 270 | 304 | 20| o0 | 887
6 | 26.0 | 2.80 | 30.0 1.8 | 3.00 | 302 | 00 | 93| 9.3
6/ | 23.8 | 3.00 | 2.1 28 | 2.8 | 28.9 | 0.7 | 108.8 | 90.3
7 | 4.0 ] 238 | 06| 30| 233 | 327 | 25| 1021 | 936
7' | 42.0 | 254 | 279 | 3.6 | 261 | 31.6 | 2.8 | 97.3 | 83.3
8 | 464 | 3.30 | 30.4 11| 337 | 315 | 04| 979 ] 965
8/ | 43.8 | 276 | 2.2 14 | 286 | 311 | 06| 9.2 | 8.5
9 | 503 | 299 | 35| 09| 321 | 30| 1.3 930 | 1050
9/ | 486 | 3.10 | 2.5 | 2.0 | 3.05 | 31.6 | 1.9 | 101.5 | 83.8
10| 531 | 258 | 328 | 21| 28 | 339 | 12| 95| 9.8
10| s51.6 | 259 | 23.8 | 2.3 | 293 | 32.0 | 1.2 | 884 | 74.3
1| 545 | 200 | 306 | 07| 29| 313 | o2 | 1000 | o7.8
1| 483 | 3.03 | 25 | 07 | 29 | 336 | 03 | 1023 | 78.9

No. 1~11 JEABEKDOHRIE, No. 5'~11' RiEA% 2 BRHABGEERICBY AREEFEDLT.

MEER L, ANROIEFEM & ICo0 TR iR
ZHis, Pso EnAEEMN L.

ERRMEE LT, TXALEUEMLREVE DI, 1M
BERBEARDICEBEL TR T/, T8b5, M
LEMT AT NTOREEY YV ax—L, b/ A—
# — PR 105HICRE LT, BHERICXI%E
Mm% X7, RO p0; iZEMHE (Beckman D3
BE) THE L. i, MEEEOBENRE LR
gicEE L.

#4® No. 5~11 @ 7HlicBT, 55281 Hb-
ERHh BB LURBOER2MEbIC, £
A—EkicoE, 2 BoOMMEE BT 2 [k R
BOWEETE o7, B 1EEBEOHEIBAERIK,
% 2 HEOHIER 2 AMBREBRERICI o7, £y
v 2% No. R 2HEOREREELTYT. £4 BX
U8 &, BAEKBTIE n BXU Py EbIKEE
A& IFIZEME (n: 97.0£4.1, Pg: 98.1+3.4) %

RID, 2 HEORETIE Pso S DICET (Met
-Hb B4 25%7T 89.1+1.1, # 50%T 82.6+5.6)
L, BhoxEis (RMesl) SiEE—% Lk L
»BIC—T, nBREASEEZD ELIZITEME (98.5+
6.5) ERTICEEE 572,
SEE210: 5E4E(t Hb-IEH Hb BA&RMERZE

AD e S ka3

ER O OMBORD IC, HEEERT pH % 7.40
WS U e AT AEKE DT, 5E4AERME Hb SR
BRI S X CERRMBREEEEEo 7z, COWE
AL ICRA LT, 748w Hb-E¥ Hb BAR
MERFHEH E L, ERRMEREERESRICHENT,
B R O 7.

HEBBEERNAENREK &I,

0.25MKH,P Oy : 0.25MNa;HPOy : 0.9g%NaCl

=2:9:30
DHBETRELLSDT, TORAIKICH NaF %
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A) mé@f{[{jﬂl I;Ij?(;ﬁ'n(*%’& HbRA B) E¥ Hb ROEEEE | —5—x100(%)

No.
Met Hb n Pso WIMEE a Pso IR E n P

%) (mmHg)| (%) (mmHg)| (%) 50
1 23.2 | 3.50 | 27.8 1.3 | 3.8 | 283 0.0 | 92.1 | 98.2
17| 227 | 284 | 284 1.5 | 2.68 | 27.8 0.5 | 106.0 | 102.2
2 27.0 | 2.74 | 28.4 08 | 2.8 | 27.0 0.4 | 9.7 | 105.0
2/ | 25.2 | 3.04 | 25.2 1.4 | 2.93 | 26.7 0.7 | 103.8 | 94.2
3 7.9 | 2.54 | 25.0 2.0 | 2.7 | 26.1 03 | 920 ]| 9.8
3/ | 436 | 2.76 | 2.8 2.4 | 2.95 | 26.7 1.0 | 93.6 | 100.0
4 49.1 | 3.43 | 241 0.4 | 3.46 | 25.7 0.0 | 9.1 | 93.8
47| 467 | 3.62 | 25.2 1.0 | 3.8 | 26.5 0.5 | 9.3 | 95.0
5 52.0 | 2.77 | 25.0 08 | 3.07 | 26.7 01 | 9.2 | 9.6
5/ | s51.2 | 3.37 | 24.9 2.1 | 3.37 | 28.0 0.8 | 100.0 | 88.9
6 52.5 | 2.70 | 28.6 0.7 | 2.85 | 282 0.0 | 94.7 | 101.4
6/ | 49.5 | 2.69 | 27.3 1.2 | 2.79 | o217 03 | 9.5 | 9.5
7 54.0 | 3.00 | 25.9 1.0 | 3.03 | 28.0 0.3 | 102.0 | 92.6
7/ 510 | 2.9 | 2.4 1.8 | 3.15 | 26.9 0.6 | 94.0 | 98.0

No. 1~7 ZBEEHZBOHEIE, No. I~7 3EA% 2 AHABREEROAELZEDLT.

Mo sE4EMt Hb-IER Hb BEAMRMMPER L IE
# Hb FRIMERKFEED n, Py EICONTOHESER

N10 54t Hb-E# Hb BARMEBITEEEE
% Hb FRMEEEKD n, Pro BICOC O AL

A
T!IBDNI
tiof
o n
-]
i
o Ol/
e a‘\o
90| °
s © Ist trial
of
Q 2nd
Tof ~.
%MHb
60 1 L 1 'i;p— n J
o 10 20 30 40 50 1] 20 80 90
— %100 (%)
ol
. o
g/
1oo t —
.g ‘\\.oo\
- %o o
°
% $
8o h
20 N
T %MHb
o 1o 20 30 40 50 60 o 80 So

Al ELE{L Hb- E% Hb BS540, B REH

HbRIMEREZHERE D n, Py HEFEDT.

~~~~~~ xR (K6 ZR) 2R9.
OlFREEER, @12 BOlELFEDT.

xt0000
1ot N
100
90j .
o Ist triol
80r
o2nd 4
0
%MHb
o S VA
1ot
Ro
100 == "
sof ) 6551“;‘://3}—‘
A&bﬁ' @ LACTATE
A ASCORBIC acID
8o o-e
@ GLUTATHIONE
7ol
%MHb
"o (; éo s'c 4Io s‘a s‘o 7T 8o ;a
ARZEE(L Hb-IEHEAD, BIZER Hb iR
MERFER D n, Py B4 EDT.
''''' BxEmn (KezsR) TRd
OREAEE, @12 0%DRELFELT.
O%@,A?z:wt/@,ng9W5%i/ﬁm

BlEoRY.
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#6 4B Hb-E¥ Hb B&RIEFEREEY Hb RnRFEERED
n, Py EEZOHESER (2)
| A) mERCHb LR HbES  |p) i Hb sRisimii | —B—x100(%)
No Metmbl | PR lammemi | P Dwms )| | Pa
CD) He)l (%) Hg)l (%)

1 | 498 | 2000 | 243 | 08 | 285 | 272 | 05 | 1021 | 89.3

g | 17 | 43.0 | 265 | 284 | 17 | 2.77 | 26.0 | 0.9 | 9.7 | 90.0
2 | 510 | 2.82 | 249 | 11 | 249 | 274 | 0.6 | 112.8 | 90.9

2/ | 45.6 | 2.59 | 24.3 | 2.6 | 2.8¢ | 27.8 | 1.7 | 9l.4 | 87.4

3 | 530 | 261 | 238 | 2.2 | 278 | 27.3 | 1.3 | 93.8 | &7.2

3/ | 49.4 | 2.5 | 23.1 | 2.9 | 270 | 27.0 | 1.7 | 9%.7 | 8.5

B o4 | 882 | 29| 20| 1030822 12| %1/ 8.9
4/ | 55.0 | 2.8 | 21.2 | 1.6 | 270 | 26.2 | 1.5 | 105.6 | 80.9

5 | 49.8 | 2.81 | 25.7 | 2.0 | 2.96 | 2.1 | 1.2 | 949 | oL.5

7 | 5 | 409 | 241 | 255 | 33| 304 | 270 | 1.5 | 79.3 | 944
:;E 6 | 50.0 | 266 | 249 | 15 | 288 | 281 | 1.2 | 92.4 | 8.6
£ | 6 | 410 | 273 | 26.6 | 2.0 | 333 | 304 | 18 | 8.0 | 875
B | 7 | 540 260 2509]| 20278 | 279 | 1.6 | 95.0 | 3.3
7' | 465 | 2.52 | 26.1 | 2.8 | 3.01 | 285 | 1.9 | 83.6 | 91.6

8 | 427 | 2.65 | 26.9 | 2.2 | 298 | 203 | 1.0 | 88.9 | 91.8

B | 8 | 406|301 | 57| 30|33 | 77| 16| 896 | %3
7| 9 |42 ]2% |57 290|818 21| 12| 82| %2
Z ] 9 | 464 | 260 | 246 | 37 | 291 | 269 | 1.8 | 8.4 | 914
A1 10 | 68| 20 |20 20|32 | 228 1.3 90.1 | o7.1
10 | 507 | 3.05 | 25.2 | 3.5 | 279 | 20.4 | 1.9 |109.3 | 85.7

No. 1~10 {HBAERORE, No. U'~10 ZEAH 2 AHKBREFLRONEELEDLT.

Z7z. pH 1% 7.38~7.40 TH 3.

COERICELUTOEMEBI XYY, /2, MmKED
i A EREIRICRIE L.

FEBLUOROLD, nBLU Py & bICESER
(n: 96.2+4.4, Ps: 97.2+4.6), 2 HEABGE
#% (n: 98.5:4.9, Psp: 96.7+4.7) K35 3°100%
hCafm L, ERRMBREEE S 123 REE AL
1.

EER1L: 22 Hb-IEE Hb EARMEREE
ROBBIC, BIUMEZEMA 54 OB KRR
RERI0DBEHESERRMNAEENEE KK, A 7

Zanve v BRIVEFIVENLTCRABOER
Ao k.

MmERDIEE, TRaIVEVE, BIGIVERFAY
DOEEBD X, #hZEh, 0.4~1.8mM/1, 0.4~1.5
mg/100 ml, 26.5~31.9mg/100ml T& 3. HEEHR
2B 4mM/1, TAaEY# 5mg/100ml, Bt
NEFF Y 100mg/100ml OEIET, BRI D
BRRERRNEENAEKIcZAFhME T, 3BHE
DOREAIED, 584EMt Hb-E¥ Hb BARMERE
BEOBE L L. hod 3BEOEA2RL Hb-E
# Hb BARMENSE SR OB LB E#E, nd
Poo 2FEMBL, 6 EFI0iIKED L.

ABRINOEE, BAEKIE, n: 101.0+8.7, Ps:
87.1+4.4THY, 2 BHOHETI,n: 97.146.0,
Pso: 86.0+£3.0 Thotz. TRINVEVEREREMOE
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ABEHOBETIE, n: 94.1+1.5, Psp: 91.1+4.0,
2 BiEDORET, n: 81.6+2.4, Ps 91.2£3.5TH
ofc. BLINVETFXVIRMOES, BAEKIZ, n:
90.1+1.0, Psp: 94.7%2.7, 2 HBO HET, n:
96.1+7.9, Ps: 90.0+3.8 Th o 7-.

H10&D, Py 3ANGEABERIDESETLT
WERDERLCZENTES. —F, nicBBLTE, 7
ZaneyBRNL 2 BRICERREBDES 6 LT
WBY, ABRBLUBTIVEF A VEROHRIH
BT oz, _

% 2 .

Met-Hb RIEEAFRMBEOL Hb BO 1 %Rik%E
&%, Hb &OMICEBLETLPERBI. - Tn5H0
EEZZ NGO, COVEIREBIEIESEOBLETRD
BRI TV A, EFRINRATEIROETLRO
fERICE T, FEHIZEL L BRFMICENTHN 3.
I, EFRINEFD Met-Hb BiZiE < DTt
ZRTICHEE O, ULhl, ERRMRS—ERIMmY
3L, BRLAERTROBIFNCEENMES, Ko
FEBICHISV, WX Met-Hb 2380 L T < 20,

Jandel SR ASAEEMZ 5 L75L, 37°CiC
{8 U2 ER ASRIMERI 7 B&ICK 70% © Met-Hb
ZEATOID, BIARMERED 5 B TReIKBLE
NTO I EHREL TV 5.

Greenberg 1) % Darling 50 Z4&MiC NaNO;
ZEMUTHD 28T 2 &, WRINEBREEORRICHE
O—BEt L7z Hb 23, #KEBLT 2HSKLEEL
TW53., &/, Jaffé 2 ZASMERICEBNT, BE
1t Hb O 485G Hb X D BbicH U TESES KT
b3 EBRRTNB.

EERD FOHRICH LT, BETORRBRIKIER
Hiz, EE1 (X 2-a) 13 Hb 2SRIBRAICH BIREE,
TR HBAIMmIC NaNO: 22T, Hb 2o HICE
LU zi54, MO BICEIY Met-Hb 38R
FTLTHOLDERLTNS. NaNO; BINERICH60
%D Met-Hb %47 LT/ MmEds, 5RRE®ICH
40%751#% D Met-Hb 1< LTz, %/, CDERR
BN THRROEEE Met-Hb OETHEDBIC,
PHEBERETRD B ENTERp o, —F, EB
2 (X 2-b) FEHEEIL L7 Hb 2AMIC LD, FEER
1 EEMICESSICBIBET LT & &Y, &R
BELSEDNBRLFRCEERSHESH LTV 3DERL
T35, EB2 EER3 (K 3-a) OfEEET 3
&, WInmEIcEY 3 Hb OBRLOETICHLT, I
BRADHEIENORBEEE L TRV ORS 3.
Ei4 (M3-b) BEF2Ob—HEMTSE, —F

D FEETEL Hb B¥nL T CEEFELTY
5. Tibb, BPMEH1~2%Tho7 Met-Hb
A5 EERR LTV ARICH 4 fEiIcm LT, &
7z, EE&S5 (X 3-b O xHI) L Hb OBt & Hb
BEORICENDOBEBSIENC EERLTVS, &5
i, RE2~40BELYD, BlMEICEY 3 Hb ©
BLEEICNT 2BRAOHFEOBEIEZN T, EBXR
REQFHBALDET A E O DIH 3.

FRINERPIIC BT 2 Hb & Met-Hb OBR{LBTHEF
BE—SODOTIEEL, ZOFLSRBEHEIRLBSIC
B o TOITH2022), -

ERZIWRO EROLEE, FROEAD Met-Hb
DOHFEMETL RIS 2R 2 BE L.

Warburg 29 [IFRIMBRICT Foliz 52 % & Met-
Hb OBTLIME S C &%, Gibson2d {3 Met-Hb @
BLICE 7 FUBOARLTHRGENTH 5 LHiE
LT3, —7F, Met-Hb OE5TH1-icB L'T,0.002
M=/ 3 — FEEBRBORINZ 7' FYBBIciEET 2 Met-
Hb 0FBmAEME LA, 0.01M NaF Rz o
BIAEEIL U8 o 70 & DIR&EH S 5202,

FEHIRED Met-Hb OBTEFICEES LTS
&%EZ Met-Hb OBETLMIED BNES o T, FIEHE
FHID—>TH % NaF ZFHNT, ZORAEERG6
F4Dadb) TBOTHR L. £OE, LK ml
%0 1mg (0.024 M) #ED NaF HEINTIE KR
LT Met-Hb O&LE B 5%, 3mg (0.072M)
VI EOEED NaF HiNicT Met-Hb OETIZ5EE
WHiEEh 202 Rk,

HBREANERITEBONT, Hb iTxdd 5 NaNO; Ofg
ERMIIEHET, TOREELESNS Met-Hb OE
& NaNO; O&E, pH, BROFE, BILHDTE
ETET B &S50,

FETERT (F£2) kb, 1K (n NaF) i
Z721M®D NaNO; X0 1.14+0.24M @ Met-Hb
BRI 2 0% Rz, Greenberg!® i3 1MOD
NaNO; kY 2M®D Met-Hb 235, %7z, Barcroft 5
®E2MOD NaNO; & 1 M@ Met-Hb R
N2 EHELTHA. Van Slyke 520 (31 MOD Na
NO; 281 M®D Hb :LFISLT1MdD Met-Hb %7
Kd 5 ENS L, Austin 5 20 3FD s 0.5~0.7
ThHHEMELTOAE. DIEFIZELL, NaNO;
EZNICE - TR EIN S Met-Hb OEIOENE G
CRBPOTOILEREINTOS.

oL Hb OB RS HE > TD Darling &
WOMEIZ. Hb OWMAERLIC L VBRREREOET
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DAL THEARMEOMING L CBREEEHREDOM
HRLE, Hb ORREHE TOERNMEICERTZEL
MHRBCEEEHFLTVA. Hb © HoEbo BE
&, BIn B TOREY Hb OBELEOEN
BRicE L Tid, FES Hb BKkE RO EHe 0
E0H D,

T Hb 2373 5K BRIGEWIRE, $70bbk
MERICE & 72 7R T, Hb 2B UEAOR
EREEEGERY, TOBENEAFZDT Hill KO
n& Py REH L. Hb OBWSEBILOBEL, 2h
> parameter (EAZEH) ORI RIBIU X6
ICRTEVTHB. K6 oAom Hb 0#oAE1k
DETEEDIE, ndHERIIC, PaoldERICED U
Tl BEBIUHEASOERRELD, Hb »
FRmERICE TR, 30V RERORED I
5T, WOBMIHSETT BT, nBXU Py
EBIET LT OB LR o 7.

Hb OBAIE(bICERIs > R #cBEd 5 n &
Py OET.I78b5, ~a~AHEERORSSEBR
R QEEKIT, Adair2® © Hb BRbicEd s
FAASRICIES o TURO XS REBRIN LS. HbAT
i 4 ED 2 EEET (Fet) b -TC, #hFhig
R1DFERETEENEETS. —F, Conant30
% Taylor 530 ickb Hb & Met-Hb &Li3—o0
BILBETRE BRT AT ENFTFINTHS 5 5,
Hb ic BCERMSEH L BHE, Hb D 4D Fett i3
WORD & 2 IT)EREE L ST

Hb(Fes#)<Hb (Fea”Feﬂ*) =Hb(Fey# Fep#)Hb (F«lel*Fea*”) <Hb(Fes)

+

EEBLONE. T35, Hb D 4D Fet OF{bDs
ETTBICONT, Boir Fet OBRERMIEMSEEA
T2EEHIC, Fet OBFRIMD Fet OEBEREM
HICBXIZTRE, THbD5, ~a~sEEERR/D
ERQAIE S Y (N

CHNICBEELTHEES 2 &R, EXEHbDLIET
%% HbMT & 5 .HbM Icid 4 OREIE O Tlo e
ENTNBD-D, TORFI S v vy AT/
3 aBiEci pEOMNLOT L/ BRERIC 1 ETE
HhboT, ThICERET S ~Lgkds Fet L85 T
W3, $Rbb, Hb HFH 4 BO~ L0, 2 @
Fett, 2 {@jsFet# 710D, Met-Hb O X H738BE%E
B350 TH5.&HH HbM OBEZRFHIT, EH
Hb Z8(bHTHWIICEL L2 b D OBEEFE & i
Bz, RTICRTEIIC e BICEEDH S HBM T
i, ni3iEE LIGEL, Py BIER Hb XhKREW,
—7, PHKEFDOD ZHAICIT TR - LBRE
#E2T 5. i<, Hb OBRFRFEHIZEICALZEDIR
BIIhDTREL, SeeyOfFREIck THE
BN EATRUBRTNRIZE STV,

PERIPE XN TS Met-Hb 1 DER BB #EIC
DT, HERORBIHLTLH—H LS. Darl-
ing 5103 NaNO; 2#5 L7z 4 XIC DT, Met-
Hbil ORI RO MK DB B kiR, RBRERN
TlERE Stz Met-Hb OEBFE L EBEOE AL
FTBEND, BT, LR Met-Hb IE B3 D IIK
DER BAREEER R IC DT, Eder 59 (247 40% Met~
Hb #FT 55X
H:Met-Hb IE £

52487 Hb HhRgER (b 4k
Fe# &120, FEGICBEHRARAEE-TVL. L
fehto T, HbOMLIZ 4 B2 & TR NICZARRIL
Hb 1cB&9 208, FeaB o BETliERTIcE,
3SEOHEEB Lk ET 28 TH 5.2 LT, O
MBI LA EENBEBREEROEHBE b 2 5T R

sS4 L Hb £ 1o,
%72, Waisman &6 |3 24%Met-Hb %= HJ 35K
Met-Hb MERE 1 FIKONT, WIhd EFIME
DB KRB &2 ED RVBREHEEETY
5. TOD2HEDNTNDORIEICH BELID Met-
Hb MERZFIEEST, BEERIC OO TORRO

#T7 K Hb M BXUERE Met-Hb MEDHER

n Pso Bohr %8 BEBER

| Hb Mosaka 1.2~1.3 * BraEnl | B b
FHARTE | Hp Miwate iz 1.0 * EEAEBL | B Y
Hb Mxurume 13 1.0 FIZEE RPN E5) D

Eder et al E ¥ | E B - x #

FRHEA T~ Waisman et al rE B | E % - r B
E7 PEYIL | Gibson et al i i — X H
Baikie et al -~ 7 — & )
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T, —F, Gibson 5D 1KKE9 ARBED
5 Nichesstt Met-Hb MEREE (72 UEREE
#wit L), %7, Baikie & ® [3mF 2 RichiD 4
ADEEME Met-Hb MERZFRL LB, C
N> OBFOMKOBRBEHBIEFMEO D L
EZR0, TN SBREMMEA L T, Gibson
5 DREFI TR £ DB R EHE R EANERIL INT
Wiz &N TV 3PS, Baikie & DEFITIRZDAIK
B4 3 s TR,

D& D HERITIROR—IE Met-Hb DBEED
HEECEZH0pd LK. UL, EED Eder
5B XY Waisman 5 DHED & 5 i, Met-Hb 1As
HBICHWO TEFTBRRBHEERIBEOINE LD
EBRFTRI, chdOEMICBOTRMEFICHSE
XN Hb, THbbdhME(bkIEETS, MK
o Hb B—80E maicBbih 2 FEkkD
Met-Hb T& Y, BO® Hb REE®D Hb THoT
WAV 1 >OMmEHickEL, T U TERTBRREE
BARIZ BB I VBB IN S LEHERELH IO
Thb.

T DX D354 Hb L5228 Hb ©2ED
A1 DOMEFICRLLTHELSBZHDTHESD
. EEITCORBEI OV TRBRIBRE 2R A 7.

EE8 (£3, XN7) Tli5x£E/t Hb LIER Hb
2HT 2 2BORMIBREEREIED, ChbERML
TRAL, BEbLKZOBIEBEHREUELL. 20
Psp &n%2EH UK 6 OxfEibRE—ic#inido
BRT7TH3. CZICHSHIZED Py 3R
E—FHL, nRBNBHBIGTELTO S, Wbk
BWMEEZRLL. CORRXDELEL Hb LIEE
Hb 231 DOBRRKICEEIN 3, HEMICELE
RIS ICHETT LT, DB LENERSNS
HOEEZLND. LEdoT, 1 DDFRIMERNICE
428t Hb LIEH Hb © 2 EDAMEEL 5 5 Li3E
FAZY (RAYAN

WRiC, 5E4LHb EIEH Hb EZnEhBIED
FRMBRICE N TV BME T, HEMICHMET 510
#AE L CHED Hb O, BIETRISHEYD 5
B ESSEEICES. b LCORSHES BT
¥, Met-Hb IMASIEFE O BRMEHERE RT LD
CELBVBBIRTHB. CHERIET 21DICER
9 (F4, M8) (2T o7z. TOERIZAEDMRI
RO 1®EROHBL, £0 Hb #5828/ Hb it LT
JCOMMBICRL, TOHE%E 2 ARICEREREhRE
Bl U7, ERICHE L BEREHRLDERSH
72 Pep & nid, FIZER Hb OB REMED O

E—E L. COEEXD, ZHThORIMBRAICEH
LZwbhi-Za{t Hb CIEE Hb EOicid, &
R OERTIE B 5 2 BO BILETRIGIIET &
T, Lichso THHBILES TE TRV EEI SR
52.UHL 2 BRIKEVTIE, T DEERBEEHLED Py
BELUJET UIZIZERERIC—BEL T30, nd
EICZZESBAD LNEY. ZOFRREN 8 DFRE
BhETELZ L, Po DIET (Hb OBRRBEMEDH
K) EnDET (~Na~LEEERADET) 43 L
HEBHCEFT L TRBRALIIZE LD, 2D 220% L
REEOKECES DO LEAESNS. 2BERICRS
N7z Pso QIETIRE S Hic Hb FIMA 5 b DZE{LDs
HURBRTHD, HEERER—HLTVERE
v, BlaOFRMERICE TN TO 5528 Hb EIEF
Hb OIcE{LETLBISHT b/ icnET 5, Hb
OHEB (LA EEDRERELEBLI NG . KL,
n i3 Hb O hRFE LA D B O H k€ O RB D4
kY, ZOEBEANATZ2HOTREOHMEEILN
3. COEBRTRFAER 2 AHABEEINLLDT
HoT, EENEHFLEIELILDERLTHS. Lz
MoT, COFREZTOZTZIHERICHETIDTEHRT 5
CERTERVDY, HaORMBMRAEORICELET
TR T 2 L2 RBRTEDDTH 5.

P EOESD S, FRMBEEICAFET 2 miEc, FRinzk
HEEOBLBTEENT 2HEOFEESEE S
3. ZCT,CheBETEER, TIRbBERIICE
2R OmEEEENAE K TERL T, HERICPs
LnARlEdT 55810 (85, R9) £F8o7. &
DERICENTIIF 9 o<, MERMIROEEER
B ELD 2 ABRIKBNTH . £ OB RBHROPs)
L n BB EE Hb OEICIE-TW 3. BETHII,
b BZRMBRICE TN TV BER Hb LHOFRMERICE
TNTV 258486 Hb O EERIR L, UL
febio THEBIMAbELE NP ot B AL b h
5. Thigic, EFEOMmEERICIRNBREOBLET
KISZHENT 2MEBR I D LEEINS.

MEERDMARTYE L LT, 7 Full g, 7=
ane VBB IUBRINVEF 4+ v EDEENS—RIC
EZONTN3E2%, 7 FUlBiconTiddTIEL
fefn TH 5. EHBIIERI (6, XI10) BT,
B, TRAaNeVBBRUBR /S VvEFA Y ZIG
EHEORK 2 B +~AEFNAEKICRMLT, £
L AROBEETIZV, HaORMBICE T b5%EL
B2/t Hb LIEH Hb OHEEMICET 2B{ILETXIG
I, o OYEMNINTE 5B EEB T T ERE
L7z, H10&D Py BNFNHEAERLIONL S
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BTLTH3Eh0, bI2EBECRBRILETOHNE
LicdolHfERigh 3. L L, BEBOMORE
TR S EBIOSIREED Shish o ke, —H, nl
BLTE 7R averErnid 2 BRICER SRS %
LTV, LBBICRRIVEF4 Y O
HOMRIADONEp o/, COEBRELD, C
N5 OYEBFRMEEOBRILETO MM L B 2R
VoTn3bDEERINS.

Bgic, Y EOEEROREL D, Gibson 508 X
U Baikie 58 O4% L5t R 4 Met-Hb IFEDIM
KOB RIS ERMEEER S C LI RSER
L9325 Eder 59 X0 Waisman 50DHEL
7oKk Met~-Hb JMAE OSSR AEEEH§RHIE R MK &
L —EUIEICONTE, PR EHEZEDTE
7ERENERDP S RHEP L. chd D Met-
Hb MASEET 370k, RMERO B F##H: Met-Hb
BLEOXRME, MERCNET ZBIBTRSE
DR E DRI ERIEE ST, 300 Hb
BEOEFEICE I SO BHANIL.

Big&k LUREH

NaNOQ; Tv ¥ Hb ZRMEMRICETHIRE 55
Wit BIEOIREET, WA, H B0 BLicEIb
L, ZOB{LETRIS, Met-Hb OETHEILFE B
LU Met-Hb MOBREHZFIC >V THRR L.

1. EEAIMO Hb % NaNO; T HICE LT 5
&, NaNO; Hing, BEOSBICETN—ERBLL
72 Hb M3RRETG LTV o 7z, BBROAEIIERL Hb
DETEEICH LU THARBEL B XTI Eho e

2. 1% UE4, 1 &8 NaNO; i,
B ORBICHESOEBERISIET LTV /. &
DEE, MEERADEE, Hb OEEIZISMmED Hb ©
B~ DETICH LENDBELE LTk ok
—h BRZOERICKLS Hb OB(LEEOZIIEHT,
WELFAIRIED hsEel Hb OEFTHKTE - 7-.

3. &Mmicii) 28k Hb OETAE LT 3 709,
NaF Z&EiEFE UTAY, MK 1ml %D 3mg
® NaF (0.072M NaF) O®EIT, Z0OBEH%EIRk
T ENBTEL.

4. NaNO; T2Mm® Hb 28/t 3 284, 1 MO
NaNOQO; &9 1.14+0.24 M @ Met-Hb BRI
1.

5. Hb MSIRMIRAICH 2IREE, TinbbLmaiR
#8T Hb 4 F 2 A BNCEL L - B A DB EREIC D
T, Hill XD n & Py #EELTHRLE. £20
¥R, Hb OWMAERLD i #7350, n i BiRE

=

iZ, Pso IZIERANICHITRL 2.

6. 552/t Hb &LIEH Hb 2K ORETREAL
7c354 Bk Hb OBEINITAEIR, n 35 KU Py 13 3RiC
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Abstract

Bovine hemoglobin was partially or completely oxidized to methemoglobin by
adding sodium nitrite to whole blood or to laked blood.

Using the methemoglobin solution thus obtained, oxydation-reduction reaction in
the relationship to reduced hemoglobin, the inhibitory effect of sodium fluoride on
reducingm ethemoglobin, and oxygen equilibria were studied.

The results obtained were as follows ;

1) Methemoglobin produced by addmg nitrite was gradually reduced in the
whole blood, but further oxidized in the laked blood in course of time.

2) Oxyhemoglobin was more resistant to oxidation than reduced hemoglobin in
the laked blood, but this was not always the case with the whole blood.

3) Hemoglobin concentration showed no influence on the rate of methemoglobin
formation in the laked blood.

4) The reduction of methemoglobin to hemoglobin in the whole blood was comp-
letely inhibited by sodium fluoride amounting 3 mg per ml blood.

5) One mol nitrite was found to form 1.144+0.24 M methemoglobin in the whole
blood.

6) Studies on oxygen equilibria of partially oxidized hemoglobin in the whole
blood showed that increasing the degree of oxidation resulted in an elevation of
oxygen affinity and decreasing heme-heme interaction when evaluated at constant
pH 7.4

7) Normal and completely oxidized hemoglobin solutions were quickly mixed.
The oxygen equilibria of this mixture also exhibited an elevation of oxygen affi-
nity and decreasing heme-heme interaction as the degree of oxydation increased.

8) Mixtures prepared by quikly mixing normal and completely oxidized hemog-
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lobin of the whole blood showed a normal feature of the oxygen dissociation curve.
However, it gradually altered as time elapsed, i. e. oxygen affinity increased though
heme-heme interaction remained normal.

9) On the other hand, in the mixtures from normal and completely oxidized
hemoglobin, which are contained in erythrocytes suspented in the saline, the oxygen
dissociation curve remained normal with the lapse of time.

10) Effect of lactic acid, ascorbic asid and reduced glutathione on oxydation-
reduction reaction was studied in the erythrocyte suspension decribed in the pre-
ceding item. All the chemicals studied showed a certain degree of increasing
oxygen affinity, and heme-heme interaction was remarkably decreased by ascorbic
asid alone. , :

11) In the study of oxygen equilibria of the methemoglobin-containing blood,
a parallel was not always seen in changes between heme-heme interaction and
oxygen affinity.






