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B30 H W 3R EE R TEREIC L TIRERES
BROBERERISFILEOWRERBELEBRVD D, C
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5.

ATERIRARIC B 2 RMBRA RS 2BEME L LT
MEROIMNCERER, FHEOGHMEMEEE- X T
MIREE L LTOBRESENEL DRANEERLOD
BEI2E&TH 3.

IMERPLIRMER F 72 13£Mic 20 TE OBERE =]
EULERRES KT EDII DT, PRIBL. &
i Van Slyke 51 23Y <O fEZMEREDKER
EOREE FR BTN Y THEL, TOWEMRL
H O;Hb BB LU Hb OHFBEMAERD, ThEh
2.64, 2.45mM/I. pH &L T3,

ZOBIMEBR, TRMFREFIC OO TRIBOEBRIT
LT3, TORBOFLE ¢ LICERBEED
FE, MEICRAVIBROEE BRBEREHUES
i, HEHO CO; itlicT sMEOFESE, R
BEUBBEB A2 TORED UR—HR L LW RZN
ZNEHBITHON B,

B Tld % { OBICH T OHb 8L Hb D
S FIREM A 3.0mEq/Z. pH & L T 3. (Daven-
port®, Pitts¥, Woodbury ¥, Neils 9), ZLT
MERITERBER S OIGBERERIET 6D
ELTROFEDN T E .

L7 BICHE4E Roughton 5 6 [3EH 2 ERFT R,

AEHTHEL TR, Fhickd &, CO; OEE
UBNEEAEDTFTIE OHb & Hb OREds, 5
ADOFRRDBEYD, AN pH TR, FTT2ER
EHIELEBS. MHROMOU 5 &id 0:Hb %% Hb
L0, LVBOBETHEZEERLTNS.

UL LIED & S COp sHEET 2HAICIIHERE
DELLCEEEHLUL. T E OHb & Hb i
iz CO; OEET TR, ZTOATHED HED NH;
Hps COp & $EA LT carbamino EEE LD, Th
HEeE U CHEEY 2720 pH OBEINT 21> T, &
EHBRIRE LR TA. 5D, Pco; 50mmHg OFT
13 pH O#Ein&ICHhREEEEL, pH 7.45 TR
XU, thd&b pH OFOHEETIE Hb 25 O:Hb X
DEfiER &7 5 72 Hb OFEERIE OHb DOFE
HREDEOMNEERES SN D.

Z D% OFEEFTEICEI L Tl Roughton M8 Hs#EdH
ZFF L, BT Roughton 5 9 [FHEHRIMRETEH S
TWh3.

ZH 5D Roughton @ FrRAIZ fERTIEHONTNS
FfiEhd OHb @ deoxygenation T & 5 55EE LS
CO; DINFIC X AMMIED pH ETAEET 2] £
DEHRDODHBRPLEFT2bDEEBION5.

FEHIRE L HRDIRBIGED Hb Wik & L TH
I L7z FRimEk 254 & LT Roughton &0 FEERZAE
HL7. TRHLEEEDO Hb OBERLEBEIUETL
e DICDNT, £D Pcoz % 0, 38, 50 mmHg T
PR DD, TR Y EL S THEL, HEMRE
fERIL 7z. ZDFEE, Roughton & DERAEIET 3
B 87- DT, Hb % methemoglobin /LL 72D

Studies on the Acid-base Equilibrium of the Blood Components, (II) The Influence
of CO; on the Titration Curve of Hemolyzed Red Cells, Katsumi Ishikawa, Depart-
ment of Pediatrics (Director: Prof. I. Sagawa), Department of Physiology (I)
(Director: Prof. K. Saito), School of Medicine, Kanazawa University.
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=2 B H &
T. FRMERDBPE CO, DEfE

~2%Y A 3000 unit/l OEETME Y ¥ MK%E
15°~20°C OEIRITEHNT, 3000r.p.m. (EE l4cm)
T304 EE L L, FRIMERE mEED OAEEL 7. £OIMm
FRic M/5 EEER - M/5 EEEEY — 4% 1.9% 18.1 ©
HICiB A& L7 pH 5.7 DEEBRIGEIK & K ESRIC
WA BRARESEMAL, BrKBEELL. CORE
W% 3 ~5 5 Mamh L, BEEMEER S EAKDBEAR
ZROBRNI.. COBEE2~3ERVELI. £D
%EOMRMERAE X ST, EA/KTREK 3EIE &FEL
DB DAL TINELEIRL, CO; free DFRIM
BEE.

D &5 ICEEERIEIR & AR AUK TR L 2o aRmBkid
CO %38 A EEEINT &%, Van Slyke and Neil
DRIERIMIE H AITERC K D HE» DI,

T/, BRICIRMBRA SRS EZEOEICHY, 10,
000r.p.m. 3~547H, BLIEEETIED, &HDK
SEBROBN .

TNTOEREBBRMBREBERE S B LAOMIKIC
DT b,

I. #HEsROER ,
1. CO; DEELRVES
1) O:Hb A&triRMmBRAEOTEEIR

ZDIRMIRAEES OH UDESBELL, chit
5~ 6 KROFEBEIC—FEE 3~5cc) TOHD, C
N5k 2N @ NaOH 2480 ML, 10%
saponin FIKELEBINZ THRM X, KEMZT Hb
BET—FICHE- L. b 5~ 6 KDERHCDO
T37°Cickir 3 pH #H/IEL, chénii NaOH
EOBRKR, TRbbilEimtRez.

2) Hb Z&URMERANEOHERR

K 1IRT & 57 37°C OEREATS ~ 6 X0
20cc HED b/ = Z—1C CO; free OFERE TN
Zh 2cc BIEAL, W1, RBLULHMKS, No &
Z%EWLT, HED Hb %5E2IC deoxygenate X
7. EBEOEEE b/ A—~2—»5 Scc EH
FHCEFE TICERD L, saponin 10% KK+ &
Mz CHEImE¥<T, Ehic 37°C T pH BIEETIR
o, ER®D OHb EREkIC pH &%/ NaOH
BoOB&K, dRbbmEmmERkdi.

2. Pco;=38-50 mmHg D¥4

Pco,=38L50mmHg R D & & DIRMHIKAZEICD

WT, OEHICLT, OHb & Hb OFFERRHE%E
Kb,

2D =~y 7iC OHb FICZES, Hb A
& Np #REHAA—#—% BLT 100~1500 EFE
IKHIELTERYD, chic COz %214 T Scholander
HASFERTHREL LD>D Pcoy=38450mmHg B
BICHB L /2. FRIIRANEZ, Pco,=38250 mmHg
D& xICAEFEN pH HEICIEA2 LK 2N O Na
OH %2&4DEIINZ, 10% saponin KIEHZD
BACRMIYE, KEMAT Hb EELZ—ELL
T, EHL/.

Pco;=38450 mmHg ICHEM L 728K F /cid No 7
A% 37°C DM/ A= % ~NT, 305~1FR MM L
T, HEAEZELIC oxygenate F /ol deoxygenate
L. 5Bz 0ER%: b/ A — 2~ LEHBRICSR
FEFICERD L, saponin 10% KAKZDENAE
MmX&7T, Ebit 37°C T pHHAlEAET Ko7z, CO;
OIHEL RN E S OEBRERBIC, pH &L/ Na-
OH BBk, TibbiEthizRkyic.

3. Hb % CO-Hb & L 7:FRMERAEDTEE M
FH A 2% NaOH HKICBLT CO, ZBREL,
ChEFHNED NaOH =2 T pH 28l 5
ADRHBHC, 1~34[BBULT, O Hb #EAIT
carboxyhemoglobin & L7z, 37°C Kk % pH %
BEL, COz OHELRBWIEAD CO-Hb &FHF

DFEEHRERD 2.

icz o CO-Hb &FRERE 37°C D EEMAHD
M) A—=Z—ANT, Pcop=50mmHg ® CO; & Pco
1mmHg @ CO 24 Ny #R &304~ 1 KRid
Xgic. 2ORBAE 37°C T pH ZHE, Pcoy=50
mmHg @ CO-Hb &7 /RMERAADTEEMHRZ KD
7.

4. Hb % methemoglobin {kL 7 FRIMERAZE D
T s

Hb @ 2 [l UED KiFe(CN)s ERIGT BT &
CHES&, HEO Hb 274 4 M 2 DICBER
KsFe(CN) & saponin BRARMIRICINAT, Tl
A MMEL T2

5B C OFRMBKARILZZD Hb % # FMET 5 L HHE
HEEL, ERRECRELETOT, L xR
¥, BEEEOL SR TERICHL .

7z, BB Hb 52 # MELTOW3BZ &3,
Hitachi @ Photoelectric spectrophotometer (630
mg) T Evelyn-Malloy DK 101D ic kD HEH» D
7.

Z 5 LT Hb % methemoglobin 1T L7584 %
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~  37°C water bath

36 cm

—OFE, FRABHINZHAERT. b

2N @ NaOH T#EL 22 pH ZHEL, CO; D
HELRZWEBAOREERERD .

Fre, BRLU RMBMABERN 8 & & Rk
1z, 8% Pco,=50mmHg ICFHBIL /-85 & 37°C
Db/ A2 —-NT 305~ 1 IGHETHE ¢, 37°C T
pHZHIZE, Pco;=50 mmHg DOfEHEAE RS 72.
m. M =

1. pH fliE

W SSVER DGR S 5 R BRI & pH meter model
P (Horiba Instruments Inc.) Z8A&h¥ T, 37°C
DifEREPTRIEL /2.

pH HIE calibration ficit, 37°C T pH 7.385
DY vEEBEIKR S pH 6.84 @ Beckman i #E K %
ERU.

JA=R =iy -V —-DEIICETICHERT 3.

2. Hb BEHE

Cyanmethemoglobin i & 1), Hitachi O:EH
it (530 me) ALK,

3. ROBRAEDKSSHBE

HRRIC XD, HRAIBROEEE (g) 25K (co)
TH 5 7218 (g/ce) & LTRDI:.

T REEEFRENICUE L TE W EHEE
X, ChichikEd 2 R+ SE, HIEMEIC WEEd
BEEEFEEE SD, n 2EBEMETS.

£ B K K&
I. O:Hb BXT Hb A& FRIMERAZE O EE iR
1. CO; DEELRNES
OzHb B XU Hb Z&L/RMEBRARD WHEHBROD
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3IPIDEBBEEN 2, 3, 4IRLE. ChbDN K2 O:Hb (@) &Y Hb (O) % &tk
HBNBEDIE CO DEKBELRND BAK BT 3 BRAE DT E R

R I, T3 CO: oEFELRNE ZOFEE
Hb FRIMERPIZS @ T,
O:Hb HLT E AU ARIMRAE ORE R T #, I’, I' 121 & 1K Pcop=38 mmHg

TR pH B TIR, BEREARLEZLD, DL Em HCOr DREET. TIANE
%@ pH B3 2 At L D A FEET (~es/mE NS LIz E & OfEiE, 17, 171
Y 1M ¥ 0 RElE BN 3) 2kptc. R . Pcoy=38mmHg @ﬁiﬁﬂéﬂ?‘:?ﬁ%lﬁiﬁ%
1323~24Fic DT E LN ERERET H-T, R

I RINB LI, OHb %41 FRINFAREDS
FAREEOTHMIT, 2.39mM/L pH (n=24, SE=
0.049, SD=0.242) 72h, RIIKD BAKSEE
B0 OMEZ 3.20mM/2 H,0. pH &igo 7z,

¥/, Hb 2& ROFHRAED 5 TEEML 2.42
mM/Z.-pH (n=23, SE=0.045, SD=0.216) T,
FRIMERD BAKSEFEU D OEIX 3.22mM/!. H,
0. pH &755 7.

2. Pco;=38L50 mmHg D4

M2, 3, 41CRT LI Pcor=38L50 mmHg D
J:"ﬁlC Pcog @%Q‘J%é@céi, 0.Hb X175 Hb @ 8697071727374 75767.77.38 7.9plg.0
TEEditg 17, 0”7 i pH o#skEfic #EL, K

mEq added base/mM{Hb]

X3 OzHb KU Hb %4triRIMERAIZ ORE iz

~ 9 -
T
g8
S 6
=}
% 5
B
o 4 —
€3]
& 3 - —
2 2o |
6.76.8697.07.17.27374757.67778717.9 S.OH
p
I O;Hb Pco,=0—FEHI{E I’ Hb Pco;=38 mmHg— 5+ 5E
i Hb Pco:=0—FEHE 1”7 O;Hb Pco,=38 mmHg— FEAIE

I’ OzHb Pco,=38mmHg—&FH1HE I” Hb Pco;=38 mmHg—FHIE

X4 O:Hb XU Hb %2&% RMHAED
TERE AR

—
S

I O:Hb Pco;=0—FElif&
i Hb Pcop=0—SEHIME
I’ Oy;Hb Pco,=50mmHg—5tEH
I’ Hb Pco;=50 mmHg—5t&EE
I” OyHb Pco=50 mmHg—SEHIE

6.7 6.8 6.9 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.33)}{7.9 M7 Hb  Pcop=50 mmHg— EHRI{E

mEq added base/mMHb) ,
[\ w - [3;] (=2 ~ e -] e}
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%1 O0.Hb KU Hb A2&{rRIMKAE
O TR EM (mM/1. pH)

FRIMBR LD 7 TR IE
Hb &
NO. mEg(HbO;~) | mEg (Hb)
mM/l |mM (HbOz)r| mM(Hb)T
mM/1. pH | mM/1. pH
1 15.67 2.92 2.75
2 18.03 2.75 2.71
3 19.10 2.10 2.00
4 19.56 2.05 2.08
5 15.67 2.54 2.14
6 19.67 2.20 2.23
7 18.76 2.45 2.38
8 16.42 2.31 2.60
9 16.99 2.37 2.25
10 | 13.97 2.30 2.26
11 | 13.97 2.88
12 | 16.17 2.40 2.34
13 | 16.17 2.76 2.59
14 | 15.92 2.65 2.44
15 | 15.92 2.29 2.44
16 | 14.09 2.33 2.25
17 | 14.09 2.34 2.48
18 | 18,36 2.71
19 | 17.51 2.32 2.49
20 | 17.51 2.09 2.51
21 | 18.83 2.14 2.30
22 | 18.83 2.30
23 | 18.30 2.30 2.44
2¢ | 13.67 2.65 2.58
25 | 18.36 2.09 2.40
X | 16.87 2.39 2.42
SE | 0.377 0.049 0.045
SD ] 1.887 0.242 0.216

K5 Pcoy=0 KX¥ 50mmHg ©&&D OHb (@),
Hb(QO) XU CO-Hb (A: Pco=0, l: Pcoy=
50 mmHg) % & /RMIERAIAE D FE iR

10—
S 9+ OAe
=
= 8
£
§7_ Oae
36‘_ a0
=l
T 51
e O =e o
o0
%4— ¢ =0
oA O om o

3 ' m o

20 NS - I N [N A N O O
6.768697.07.17273747576777.87.98.0

pH

n

EHOPTRZRICRXT BICESL. LIkl Hb #
#2293 OHb iRk D d ENELEDE. FT7hL O
Hb XDHEOEE LTRSS,

EER17HH, Pco,=38 mmHg, pH7.5~8.0 T6
BlCHBNT, mERSREXL, 1HIc>0WTREXL
Brotc. Fiz, Pcop=50mmHg Tid, 8FIHREX
U, 2B LIS o T2,

K2, 3, 4RI I/, T’ X Pcop A8
38 ¥7:i2 50mmHg /D N BE, RMERNE
T 5 HCOs~ DiEE% Henderson-Hasselbalch
ORIT LY Pcop & pH DOfEHS BEHL, T h %
Pcoy=0 733 45D O:Hb XU Hb O HEiELG
I, TOLEKERALALSDTHS. COFEICHN
Shte pKy' ZETER 13 THE/26.15F FHi 7.

CODHEEFFT 2H4A1Cd OHb & Hb 2% Pcoy=
0 DEALFEMOESMOTEEL L TIRES X5 CO;
FETORMRAEDOHEHEBRT I/, I &5 2ET
b5b. Lirdic, Eflofeig 17, 07 & I/,
I’ ORICIHGLIR U6 &2 EU 3D COz OEE
itk OzHb, Hb i3HIC X VBNERICET BT &
EEHRLTHS. CO; OFEETIKEYD OIS OHb
& Hb OBRBILORBICEALTZCTHITEC LB T
FIOY, FEEHDRIZ Roughton DEERFRR &—
WTE05, WHIKIEE-5TCO; & Hb F72i3 Op
Hb DT carbamino {LAYHBEBR S W BHERE—
IBEZ, i 1/, I & I7, I7 OfOZEEOE
BEDSTERR ¥ 417 carbamine BEDHANIC E L /- base
OELEIFTS. CO; HETICEIF 3 0Hb & Hb
DifEE{l (carbamino {LA&MERL) 2 pH Mk &
AL HETDHYD, F/ O:Hb L Hb it B
T, KOBEETHL LR, K2, 3, 45685
IPTHD. TR 2TII120|DERT OHb BLU
Hb © pH 7.5, 7.6, 7.7, 7.8, 7.9 it} 3 CO;
FEICK MBI ED T LEHTRINTOS. O
Hb & Hb OWMELOBEITIZTNTD pH KB
THEDZE (1%0DEHKE) sBLLNS.

. CO-Hb A& iriRImBkMA & OME thig

1. Pco=0 OEHE

CO-Hb EEURMIKATD CO2 DEELILNEG
EOWEHZRIIK S MO & S iKbb E /2. CO-
Hb %2 ETRMIKARD & TFEEMIE OHb BLU
Hb Z&tr RMKAED €&, RAEEVREDo
7.

2. Pco;=50 mmHg DE4&

Pco;=50mmHg DEAIBT 5 CO-Hb 247k
MERREDRHEMERIIE 5 DAHICRINS LT,
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#2 Pco
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38450 mm Hg, pH 7.5~7.9 ®& £®D R (deoxygenated Hb) & O

(oxygenated Hb) #&LiRMERNZAD carbamine BEOHANICEL /o
base @& mM/l. mM (Hb)

No.| 1|23 |a]s]6]|7]s] |10 | 11 | 12
pH | Hb carbamine BEDHFICEL 2 base OE mM/L.mM (Hb) X
R | 0.6]0.55 1.1)23)04]1.9]1.0|03|1.4]04]|10] 1.0
™16 o] o0s 0.7] 210215 08]0.2]08|03]|08]| 08
R | 1.0]0.85 035 15| 24| 05/ 24| 1.4]04]1.7]07]1.4] 1.3
%1 6 |o9|om olos|2s 03| 11|02 12|04 1.1] 0.9
R | 1.4]1.45 05]1.9]26]055 29| 1.7]05]22]|1.0]17] 15
T 6 12| 11]01| 12|25 03]24|1.4]03]1.7]05]|1.4] 1.2
R | 1.9]20]07]23]28]07]34]22]07]28|14]21] 1.9
"o |16 18] 03| 1.6|27]05|29|18|03|z22] 07|17 1.4
R |26]28|12]29|31|12]41]26]09]35|19]26] 25
™1 0 [22]26]07]23]30] 08|35|21|04|28|10|22] 20

O:Hb 2 &L RMIABEOHEHBREMUL>TH -
COR&Y, Fi, CO-Hb & L7FMBNED
carbamine BEDHFNCEL 7z base D&EIT O:Hb D
ZHEBEELEEEBLIONS.

II. methemoblobin & rFRIMERAIADHE B

1. CO; DEELRVEA

Methemoglobin % &TriRIMERAA OFEMIRIZE
6, 7, 8D ILItRENLXSiC, O:Hb BLU Hb
DBA L RficERY pH #EETR EREHELE
3. ZOSTHEEMIZ R ICWRShILSiIL, FH
42%& 2.67mM/I. pH (n=11, SE=0.090, SD=
0.208) &7o7c. Chd OHb HXU Hb k&l
FRIERAZE DS TAEEM 2.39 & 2.42mM/L. pH &
DORICEBDOENRED SNEh o 7.

2. Pcop=50 mmHg OF4&

Pco;=50 mmHg €735 &, methemoglobin %&
LHRMBPABTOHEHBRIIN 7, 8OXHIDKLHKE
banf. CONOBER T/ @R 2, 3, 4 EREBC
LT Pco=50 mmHg O & &, FRIMEARIC LTS
HCOs~ OEEAEML, WEMRIKCEELLLD
f@'(ali% -
 FeFEA4 ’Cli 6 WJ@%E&’C methemoglobin & Hb
A A FRITERAZD- pH 7.4, 7.5, 7.6, 7.7, 7.8
BB COp B & 5 Wl (carbamino (b4
YMER) BED FLHTREINTNS.

Methemoglobin & Hb O {LDEERE, 3T

()

X6 CO;OHELMIE XD methemoglobin %8
CoARMER A A D E R

NN W e O O

mEq added base/mM(Hb)

A TR T O TN N N NN IS A B

6.7 6.86.97.0717273747576777.87.938.0

pH

K7 CO; @ &ELBWESE (I) & Pco=50 mm

mEq added base/mM[Hb}

[ O X T - S|

Hg ®& & (XH) @ methemoglobin %15 7R
HERAA DIE thig

6.8697071727374757617.7

7.87.9 8.0
pH



226 A JH

I8 Methemoglobin & riRMIKARD HEhiR: %3 Methemoglobin %4&triRiMEkAZED

HbE 14.0mM/J, T3 CO; DHEELRBNE XD S F4EE M (mM/1. pH)
e, I7 12 T Pco;=50mmHg DL D - —
HCOs~ DB % RS L lEtish, X i3 Poo Hp g | P {LLIRRAZD
=50mmHg D & & DEHIE (met-Hb)
x mM/1 —WmM/l. pH
1 9.22 3.06
= 2 14.09 2.23
g 3 14.09 2.34
E 4 9.49 3.17
g 5 14.03 2.85
z 6 14.03 2.40
E 7 16.81 2.67
i 8 16.81 2.43
9 12.44 2.94
10 9.87 2.49
68697.07.17273747576777.8 7.9p}8l.0 11 10.68 2.75
X 12.87 2.67
SE | 0.790 0.090
SD | 2.619 0.298
#4 Pco, = 38450mm Hg, pH 7.4~7.8 D& &®D Met (methemoglobin) &
R (deoxygenated Hb) % &{riRIMEKAED carbamine EEOHFICEL
base D& mM/l. H;O mM (Hb)
No. 1| 2 ] 3 | 4 | s | 6 |
pH Hb carbamine BEDHFUCEL /- base ®& mM/1. H;O mM (Hb) X
Met 1.2 0.5 0.8 3.0 1.1 1.3 1.3
7.4
R 0.8 0.2 0.2 1.0 0.8 0.2 0.5
Met 1.6 0.8 0.8 3.5 1.7 1.8 1.7
7.5 '
: R 1.1 0.5 0.3 1.5 1.3 0.4 0.9
. Met 2.0 1.2 0.9 4.2 2.4 2.6 2.2
7.
R 1.4 0.8 0.4 1.8 1.7 0.7 1.1
. Met |- 2.6 1.5 1.0 5.0 3.4 | 3.5 2.9
' R 1.7 1.2 0.5 2.2 2.2 1.0 1.5
s Met 3.2 1.9 1.4 5.8 4.8 4.6 3.6
’ R 2.1 1.6 0.7 2.7 2.8 1.5 1.9
@ pH ILEWNT, Hb XV 4 methemoglobin Tk £ 3

DEPT, FROEBRBEDOLONS.

9 DXSic, carbamine BED hFICEL 7 base
D ElE, methemoglobin, Hb, O:Hb D JET H -
7.

MR DERIEETEHIT B0 THRIMIED R B BNIRED
TREWV. Ledia T, 83k, SRRk
BRARE L BRE DS 0. #5112 h b DRk
EEBOHBEEIRD T LB bDTH 5. (

cCicabhdidie, ffs L THEDYOMmME
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B9 O:Hb (x), Hb (@), Met-Hb (O) %
&0 FRIMKAED Pco=50mmHg i€ B
% carbamine D FR1ICEL . base D
& mEq/l. H,0.mMC(Hb) '

mEq added base/H,0-mM(Hb)

. 2 ML I

6869707172737475767/787980

pH
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%, MMM SN, EOEREME, BEELED
EHETH5. LichioTELNK Hb ImM LhHD
BEE (STEEmERICTs) bEbEbTHE,
zoiciEa®k 1 4TI EE L Fe 1l RF280b0T
3T LRSI ETHR.

I. ®BEEEiRT AN YBLY CO, BEEICLS
S THEEE

1. Hb #EEoEEhiR

Van Slyke 5 D3 v<® Hb T, Hb & B
#LOMBEL Hb A LEEORE OBFRE R
DESiTHoblik.

Hb(BHb)=40(0;Hb) (pH-a)+ gr(HbrI(pH-b)
=2.64(0,Hb) (pH-6.59) +2.45(Hbzr) (pH-6.80]

ZZT (BHDb) 2 Hb EFEALIHRIER, 2.64 &
2.45 i3 O.Hb & Hb DA FHEEM T, 6.59 & 6.80
BEHRTHS.

Hasting & 149 (3 Van Slyke 5 DEEEE, v~<&
4 XOAREM: Hb #5T CO; OFBEI XD, 4Fik

Ef%skd7-. pH i3 Henderson-Hasselbalch @
KLVBEH L. F£5id pH 7.3 D& O TEE
iR U7,

Stadie 5 1916 {3V < DHbERET, BB L COziC
L BWEELT, FFREMERD THEL TN 3.

#5 O0:Hb & Hb DOiEEmhEIC L3 5FEEM (mM/1. pH)
8L, HE, EAOETIE, £mEURnik Hb 8% 9.3, 20mM/1 & L TR L.

— e

« m o 2 |pwa # B | w oz o |mlop| o | IBIEP

M ¥ | mM/1 | O.Hb | Hb

Van Slyke et al. (1922) |v | Hb # & [RENIM7T v HY| (+) 6.92~8.87 2.64 | 2.45
Hasting et al. (1924)14 v = Hb # & [MEBEXEHR7TLyAY| (+) 5.19 2.7 2.6
Hasting et al. (1924)1 41 X| Hb % & MBXa@mTrsy| (+) 4.3 2.4 2.0
Stadie et al. (1931)1® v < Hb & & | W B (HCD (+) [4.94~5.92 2.46
German et al. (1937)!1 v < Hb # & [BEXEHmTrHY| (+) 3.11 # 3.0
Stadie et al. (1937)16 v = Hb # & BREXEmTrhYl (+) 10.1 2.70
Stadie et al. (1931)18 v <= Hb # & CcO; (=) 6.26 2.44
Stadie et al. (1937)16 v Y Hb¥ K| B B (HC) (+) 10.1 2.41 2.37
Stadie et al.  (1937)16 v Y| Hb B K CO; (=) 10.1 2.29
Adair (1925)18) M Hb B R EBRXEBERTAY| (+) 18.9 2.47 | 2.31
Van Slyke et al. (1923) 19 |v <=| 7 M Ek CO; (-) 5.53 3.6 3.35
Dill et al (1937)20 b MR M CO; (=) | 19.6 3.425 | 3.125.
i H (1957)20 b b RIOERAE EBEXEETLAY| (-) (20) (3.08)
7 B (1957)2» Y| FRRAR HRBRXE®RT VA Y| (-) (20) (3.80)
EHE O E B R |y v ROMAR BTUHY (NaOH)| (+) 16.87 2.39  2.42
Van Slyke et al. (1933)20 |4 X|& il CO; (=) [7.20~10.0] 2.70° | 2.54
o B (1934)® v wie MmERENERTAn Y| (=) | (9.3) | (2.28)
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German 5 1D | 77 REEAFANT, CO; free
T, 25°C D& &, <@ Hb #%&T, O:Hb & Hb
OFEEmEE pH 4.3~9.5 OFERTEKHDTNS.
HBEBRTRT &

[{OzHbImEq=0o(0;HbImM (pH-plo)
(Hb)mEq=gr(Hb)mM (pH-pIr)

( OmEq 3EMEO®EE.C ImM 3HREE,
po b pr & 2.8~3.1&73. plo & plr FZNT
N 6.6, 68 LTBZEMTEB.

2. Hb BHEOWHE

Adair® {3 & @ Hb AT HCOy~ %
17720, NaOH #EHET, SFBEMERkD TN,

Stadie 516 {3 v~ @ Hb BT HCl & COzi
LBWMEKRL T, FTFREMEERDTHS. CO2
FEHE HCI WEE S T 4FEEmT 31E —3L,
CO; {BEH:TIZ carbamate 75 CO; &AL THEE
TR LEFEIDT.

3. FRIMERDFEE %R

Van Slyke 5 19 |3V < DFRMEKT, CO; MEH
kb, OHb & Hb OHFHEEMmERYD, £he
#, 3.6 & 3.35mM//. pH THo7. Van Slyke
5D OY < Hb HEOSTHEEM 2.6 & 2.45mM/
I pH LD HBEMBREVDIL, HEY VDL S
73, fhOIELEEEICL 2 b D ERRTNB.

Dill 520 {3t FOFRMERT, CO. WEEICLD
MEEERH TS, O:Hb HEEHBE LD

BPc=0:Hb(—0.5(pHc)2+10.625pHc—48.46)
%7z, Hb fHEMBRLD

BPc=Hb(—0.24(pHc)2+6.207pHc—31.97)
EVHIRNEDIIDEL TN 3.

BPc i3 Hb B XUMhORMERIELEEDEICHES
L7:EHDET mEq TEDLEN 3.

T ZTiE pH 28 7.20 & =D FTEEHMLE £5
TRLTz.

FEE 2D Z e b &Y YO ROKARIONT, B
HCO3;~ MHEAFTIEHIIENT, W5 74 v FT,
BB E IR T L Y MEEELD, BEMERSTY
3.
4. 2MmMOFHE R
Van Slyke 522 |3 CO; HEET, 4 XOAMT
O:Hb & Hb DOFEEMAERKY, 4 XO2IMOE
Bl Y ~D2AMOZN ISPV ERE LT W
5. g, U= EAROEMOBEMOERZZNSD
Hb DREEMOZELEULTONBZEND. 1k, BE
iz —d(BHCO3;)s/dpH T&5HL, (HCO;)
i3 (COr & (COy) EDEELLTVE.

Jn

HE 2 RU<DL&MT, #7ABEEHANT BB
TR T VA VBEET, BT 74 YT TRE
filiksked 7z, MEEOBRE M & B L 7 ARMEROLEE M
ZHBELTH A,

PEkD BRiEAE A B &, #EE (Van Slyke 5 D,
Hasting 5 4, Stadie 5 1816, German 5 1),
Hb K% (Stadie 18, Adair 18) O FEEM
I3FRMmEE (Van Slyke % 1, Dill 520, PFEF 2D)
OEFNITHL ThEWERSRED SN, T ODFEII,
Van Slyke 5 19 = Dill 5 2 3 JRIEEEMEIC
£ B &S XS, Rk Hb DSOS OREE
HcERTAODOEELIAEGH ), BEHIER
B A A4 v ASEA&ICBRE L RS TRER THEL -
BEAICIRFIDX ST 0:Hb & Hb 2540 FEE
iz Zh2h, 2.39 BXU 2.42mM/l. pH T, #
i Hb D2 LFBA EEZEBD o T,

L7885 T, CO; free DFRMEBRD $BHEEEIZZ DFE
AETRTDMBROBERICEET Z25DEEZS
N5, —HiERFMEHRTHON RS SEEME (Van
Slyke 5 19, Dill 520, FEHE2D) I chic&FEN
AZERBEBERCERT 2O LMEEENS. TOR
5 OFRMIROEIEICA SN B EBD, ABIPREICSH
ZARIMER CIHEEME & LT Hb D4 HCOs™ %
ZRBICEET 200 N EERT 2 LIETERL.
Z DB HCOs~ MEZ 1778 o T Wi fRinskid Hb
B BEREL DIT 13 A0 IC REWIBERRE RL T
5.

CO; IC L BT5E & shilk - HIEEIC X 2 THEDBGE
(Stadie 5199) FIERMEED ShUdBREINT
Hb BHACOV TIRELRD V. COFRR—RE
ZORE (FIZEK2, 3, 40FR) FBET I K
SwcBbh b8, CO; ITka3WeEDEA/KE, BB
@D Pcoy @ EFIy Hb @ carbamino {L&¥%7E
ot id 5. KE pH OE TN carbamino {k
SHOBRITEL L, HEOHRERNBHRLT, Pcor
DEBNT L B carbamino (LAYDOBICEE ZLELIR
WHDEEZ LN B,

T. Pco,=38 XU 50mmHg D & X DiEEHER

I TRV 3 D Pcop=38 F7zi 50 mm
Hg OXBIIZZ—EIcBR - 2ifG, BoN5HEDN
BIIM2, 3, 40 17, 0" OL>iKiiy, pH O
BEOEIRTIRIEEZ—RICRRT 5. chsOfRIE
Roughton 5 D&/ & i —3 L /2.

CO #HETOREBIZH TS Hb ® OHb 25 CO;
free DAL FAKOEZMBPEELE L THEKEET S
b0 EThIE, CO; RETORBOMERFEE I/,
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I/ &3 %ETHD. chod FRlthEE ERldhE
I7, 0”7 ORICHSHED S &% £ 7-Di3 O:Hb
2 Hb 2 COz DEAET TR X imOEIC E1LL,
L7chlo TEDHMIC I D EL DEEZELLT &%
BHRLTWS., ZDiEELIZ Roughton HSOVWH X
2 Hb @ NH; #45 CO; L4546 LT carbamine
BEETELUIIHTHAD. Judk O.Hb 1T HbiC
KU TEYmOBE L TREN, chid O:Hb & Hb
DOFEHBRD ETFOAE I D TRINDD, DN
720iE COy DHFICE - THA L, pH OEFWESE
TRZDOMESPET . TOFEIL CO, HETIC
B3 Hb OMBILOEEI £2, NI L5,
O:Hb @ i&E{lL b Wi & (Ferguson 5 2429,
Stadie 1, Wyman 20, 212D 2 &L, %/ pH
DEWVHEETIZ Hb 25 O:Hb X DHNELELAEC L
(Roughton 6)8)9)) Z#ZEZHDTH 3.

BRE TIHEREMME D CO, 2INET 3RICES
Bk OEEELD O:Hb DETTIC K 3 Bl fhick
TROICHEIEN B EB/RRTO B0, COBBIIZE
CO; YREBIC 5132 O:Hb & Hb OBELTD®EE
DOEFTRHLLEHWEHBOV S EZHMEL TS, L
B UAEERRTIZIZIE 40~45mmHg @ Pcog 2SR X
DT3RS, COLIWEETTIE OHb & Hb
DBEELTOMIDET IO EHEHBOV 5 &0
BELTRE LD, Ukdts T ORBEOHRMITHE
575 32,

IL. CO 2&ELRMFANEOHE R

Stadie 5%, CO; FEE L HCI HEXeL T,
CO-Hb OFTEHMIT T IZ—H L LV IFHRER
EHLTH3. EFEOERTYS, FRskE CO L&
X#TZD Hb % CO-Hb &L T, EEHEKE CO;
JREEE LT Pco; 50 mmHg DT TiEdE s Kb 7=
RIS DL SiC, O:Hb DEAELELLFA—TH-
P
IV. methemoglobin %&#riRMABERNA D EHER

Hb %E{t L T methemoglobin & L 7z&44E CO;
REBIC BT 3HEHED slope 2.67mM/L pH (n=
11, SE=0.090, SD=0.298) iciz O:Hb % Hb @
STFHSEM 2.39 & 2.42mM//. pH &L ORICHED
EEBBILBIOD, COp HETICEY 5 BERLD
Egicld, F£4, N9DXDic O:Hb ® Hb D11
EHBLTREL, BEOEZBD. (FEOM)

ZDMEEIZE S » TRV D, heme @ Fettdfk
{tick - T Hb 54FHND —NHst+ OEMIEES L
2, Wit carbamino {LEPERBEESNZD
HHENIZO.

” #

v OWEIML 7z FRimskEEFE LT Roughton &
DOEBAEBALKL. R0 Hb OBRL BT ET
Lz DICDNTED Pcog # 0, 38, 50 mmHg 1T
ERLU-oD, myh ) THEL, WEMBEERL
7z. ZOD#ER, Roughton > OFRAEEILET 5REL
87z, %7z, methemoglobin W iZ—HEILIRFE he-
moglobin Z&&TeFRMIRAROHEMRE LERKED
HETERML.

1. ERBA AV ZERICHREL LFRMRO~NES
0 ey QA4 TFHEEMIIREE Hb © T EBA LS B
i otz. OHb B Hb Z&LIRIMRAE
DO FHEEMIT 2.39 & 2.42mM/l. pH S8 o7,

2. Pcoy=38 & 50mmHg T OHb & Hb 24&
HARMEBENEO Gl R pH A & RICEBITER
L, »OREICEREL, pH 7.5~8.0 TRXL, €
NPz Hb gifsss OHb ik v d k% 5 ¥
3. 1B, Hb 45 0:Hb X0 MEELTR
#£5.

3. CO; OEELIWVWIES, CO-Hb BLU me-
themoglobin %41 MRIMFAED 4 FEEMI Os-
Hb % Hb 22T RMHNED zh s BEROEELHR
WIS, COHET TREEMOESERET 5L,
methemoglobin A&7y JRMERNZALS O:Hb X Hb
DEN LD B AE L, CO-Hb &FRMMAFDOMER
{LDEAZ 0Hb OBEAEFE—TH o7,

Bl sy, G L WA o BETRAE—

BYOCEN BRI LrD R L ET. THIFRK IR >

Z LB RV cRERTHEE, BERTEE, KER
Wotds LU AR RS RRRC B L E T
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Abstract

The experiments of Rossi and Roughton were reexamined as to hemolyzed
bovine red cells. The titration curves of oxygenated and reduced red cells in
absence of CO;, at Pco,==39 and 50 mmHg were obtained by strong alkalimetries
and the observations of Roughton et al. were confirmed. Moreover, the titration
curves of red cells containig carboxyhemoglobin or methemoglobin were made in
absence of CO; and at Pco;=50 mmHg. The results obtained were as follows.

1. Mbolar buffer value of Hb in hemolyzed red cells in absence of bicarbonate
ions was approximately similar to that of crystallyzed hemogloin. Molar buffer
values of Hb in oxygenated and reduced red cells were 2.39 and 2.42 mM/1-pH
respectively.

2. Extending to more alkaline pH and Pco,=38 to 50 mmHg, the two titration
curves were steepened up, closed and crossed each other in the pH range of 7.5 to
8.0. Above this pH range, the reduced red cells actually goes more alkaline rather
than more acid when oxygenated at constant Pco;=38 and 50 mmHg. The amount
of carbamino-bound CO; in reduced red cells was greater than in oxygenated red
cells.

3. In absence of CQOs molar buffer values of Hb in red cells containig car-
boxyhemoglobin or methemoglobin were similar to those of Hb in oxygenated and
reduced red cells. In presence of CO, however, the amount of carbamino-bound
CO: in red cells containig methemoglobin was greater than in oxygenated and
.reduced red cells, while the amount of carbamino-bound CO; in red cells containig
carboxyhemoglobin was similar to that of oxygenated red cells.



