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1905 42, C. Bohr D 1% COz :Ifia3E (UT Hb 2
&S0 d %) BEHERKST HC 2w R L “Carbhimo-
globin” >y U CLSR, iygdic HCOs DSt T
BT AREARE, oA 24 FOBCHD i
ALT% COz LB L TH < O 2 4 D FH:
ZRLTIERIN T,

HCOs PULDIED $&KEE DTk, Hb 24
U7z COg 25, HCOs iR 55 & 5 13 BRHIBES
R, ROXBBEESCEELIE 85 THAH
LDEZHS, Hb A2 % O BTk & ORI OB
DOWZE (Henriques ®, Adair 9), Hb il ic B 1 5
Henderson-Hasselbalch ;o> pK’ Ol (Margaria
& Green ®), LUK © EKE OB T o HE
(Margaria ), [M#O XKEO ETO HJlE (Stadie &
Sunderman ), CO; % 4&¢s Hb MiEOBBEREDHE
(Henriques ®, Adair 9) 233 IN T f; .

oD FEx, Ihd 44y ORBORE
NEERy RRE LT 50T, HCO: DEDEEY
D I DL ERBEOEEHREE AL TRz i
V. 4F VIREDEL, Lird Hb 2 EANREE
U T 2K OESFRECE T s B e &, &
UEBREAIETR TR 20 5 RERER I LT
TEDT, TS OHFECK DERERARES TREEL
TW5,

—F, B A A FOFTHD LS LTS COz
DU Tk, carbonic anhydrase % ZeiE+& U b 7211
W33 Hb A HC DU T, COz OHUNEL WY D3
% WET D BNERGS ik, B savss 2 4 b
23, BaCly Z@ENCNZ T BaCOs 11> T L
TS 2R A U i F e L D gk
TN T & 72, Siegfried 10 [ZMBEEE DT,
Faurholt 10 {3 Biffi7s 7 3 / B&Z D > ¢, Henriques
1), Ferguson 13, Stadie %5 19, Roughton & 11611
T Hb BT DT Ao A 4 b JlED ZBY 7o
7z. Ferguson & Roughton 1 ¥, [m# o HCO3 I

HORDREAREES X~boundCO2, Z @ X~bound COs
rZ®15#|Th D carbaminohemoglobin & D2,
Bib o 2 4 RSO FET HD LA L T 5 CO
% Y-bound CO: &4 L,

-carbaminohemoglobin
X-bound COo-
-Y-bound COg

N DEBBERUBIRIC DL CEEMCEEL, 20
EEPEERIC O TCHRIL TS,

bk LB, Os KU COV: Hb @ Fe kgD
THDEHLT, CO2 R TDEHKS globin 2 s
FTHE). 2D B -NHy 2 S L T35 COy,
Bl carbamino-COs {2 Tk, FERY 4 7 ick
D &N B COx BD 10~35% s tuiciiskd 5 2
HEIN TS, UL, % TOLC 5, X-bound
COz KF Carbamino-COp % 5EB 3 5 FEEIIFHEEN
WWHLDT, THoD EENVUE, i Y-bound CO;
DD CRFEER RIS,

COWFE, BALEST A v ESTFESE
DREATDU THER L 51T & BRSBTS 0
ZRALCETH O oEBekBring, Hircic
BRE L LRERLVEL B4 T, Hb BiEEd—ED
pCO: FCHMICIEBL, Hb 24 LT & D
Wi % CO; BANES 5 Fikh ERIGICHL L
fz.

ROT, TOEEELXANLT, Hb 2HESLTHS
CO: OEERMRL, 2, 3OWEEHS T Lic
DT, %ORRFEEBRRE Lz,

2 B A &

AW Hb RUED 2, 8 OFHEEDOKE KL —
ED pH KU pCO: D&M T CaLBIMEREZ T,
X OFHELIEKD CO: EFEXAE L, 2T &Y
Hb & 0FEA LA LELEMEoREECH B COp
DEERDED LT HEEDTHS. )
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Studies on the Combination of Hemoglobin with CO; by means of Centrifugal Ultrafiltration.
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2 %TEREH ) HInA ey v MEO—EREH 8.000
rp. m. CISHRELLBL, WERCHORELE
&, B0l RERE 0.9%A%KTEED, 3ER
Cik 4.000 r. p. m. TA5ATLELILE L CELDY,
LEoaEKEEACIR OB,

T DD RN G D FEEAK & I CHE A
fED, “ghost” % 3.000 r. p. m. T20 ZRECIL#
LT b 2. ¢ O BENEAHEDRERCEES
(KEERB) <, o Hb &L Hb » 9 % Bk
COx » N: ODRAFA KB, BRI Hb 23 51
ik COr & 2B5%, —B{bsE Hb 29 2810
%7 = ) FT v HY BELEHAEE 2 155 E CRER
MZ, 400 Ben 7 » v 2 bDT, FKPCI2HTE
W LT E iR .

2. WD pH OBEE

WREOFINERZTHE, FbHZd pCO: & pH
YHREOEICHB L T BEXD 5.

—BC IS D pCO: & PH BAESEL, —H%EH
IEB2MAES D TET D05, COHE
YHEOHEIC S DTL Blenic, pH HEC TRy

|2

]

B Sorensen D M/16 BhEERE A A 7= i
E0 pC0z ¥ HT B4R L€ Livte. € OB
LREEE O pH 2 BERERIOCRD B 2 2 REETH
B, FOFHMERYTOCEBICESE LT, *
O 1HEE TS e, BTG Hb 3Eiks pCOz 20, 40,
60, 100mmHg O F R LFHICE LI T, ZOK
WD pH %1280 Hb OFE SR s bkicd 7/
Bk, Hb oEmcrhZn T pH 6.67, 6.81,
6.89, 7.16 (O Sorensen @ M/15 HELEEHASE
BALUTEL IR NIERES 8.

3. Hb %2 # 2 OFH
1Rk die, 2000~ Y4y ME2E
o AT 2 FEREFNENESE L, L TrRED
TLECHERL, b WMBYHEHIEE Ulch A TilERE
Y2tz HAOWER, 8HERTLEEL CHTIL
Foo T 208 OF A%, 20ml Hb DK 2 2 O
BROH 10ml FOSHRLE 2 KD 7R OF#A
Rk, © o BEshe, FFEO pCo: Ititd X
5, COz & Ng, XUk COg 249E&, Xk COz & CO

 RUBSEZBRAFEETS. CORATAERACIHE

1 Hb FELRINE T 74 v OH AL, ROKEELENO

LR e A ATERT ZCHALEE
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(B) SEELENDERYV ATERT 50 B cEE
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WHETHRKERLID 29 % Hb O L DT
E B, HANEHERG SD% DT, 50ml D
KE 2, TNENA 7F LT - VEI~2TH
M%7z pH 895 Hb %59 20ml ROFE 5 7 4
¥ 25ml 7‘&27\71’1,, E]l@A@ﬂu(fé&nm [DE=IFN
GTHREL, %60 OF A RKR0SMTHLT, K&
ETFCERSE5, 153, KQHRADHAOHHEA
FaE L T, ASKOBARENE., BEXRRD
Hb %1% 8> C Pkt S iz #' 2% Haldane OBE
THIF L, O CO: 4FEO—C L D SEHEKY
THER U,

4. BAEBRE RUSEELE
TEAMEBRSE R, ETFH D OBE Licd0ie—
BEAMA ST (M 2), KREELVEDRACAN

M2 BELOEBETETLAKEBRLE

A D

(AN R

a: k (i h: = & &

b : b i Hb: ~=/ oy
c: F oW oo

e :. B m #&

o WA

g aA L

REELE

A: &BHE D : Hr,4F
B: & =& & i+ % 3mm O LG
C: 4 15 k: TaseyFvs

BlcpicmIEw LRICEREL, THOSMICE 2mm
Ofl% 8BV, HR OWART HHO ExiEh>
7o, COBBOSBETFR 7 as Ay 8L TH
505, B NMHIC siliconation #EL T, & A4~
DOEET~DEHELEI N, SEEVER, M 2R
FEOic, N 8.9m, BHX 9.5cm OLFEDE LI
D 50ml ;ZLE T EROINC X F Yo £BEI
&, A 1.5mm D HF 2,4 7 2 Khshde 2 Ml 28

RUSBHEERL VS, EERET L0y + )
R U, BERIECEERET D, 2RKOH R4
& 3mm OTLETER U TEHIETT 5.
5. ¥ -
ko w74 EBEE O 2ok, ZOECX?

o BRI R, o ERTR Hb BEEHNY 8g/dl Tl

Bro @m0 d o5, 3.000 rpam. 30~604
D& L CERH Tml OEH LY 0.4ml PSLCTHD
fz. Rz @ ERICHNIGEER R NaHCO Jikic
D TIRANEBRER LTV, IWHEBRKCHE SN
ce, RUBSERECH B C L2 FolEbdlc (R
1),

6. HEDOH REHDL 2 TORIMEE

KEBELED hD B, HEQ F R TBEMZ
T, BEOHFAEHOS L CHEEE TR, K2k
5E3E, EBEEOTHOBMCT AR TR
A A, EEYBICER TS A%y ¥/ CEH
B x FeEEEEL, HciEEor X e F
Uiz Hb ¥ T~8ml # AN %, W% 210 538
o3k, ROEHOREO bk, EEc R E—
DO R LR UDIREI T 74 vEERBELT, &
B 5 KGO H ZADRH DR T 2 & BT,

KBELEOBEOIMUL A 4 T, Fhk 1~2
Bfx 2% 3mm QT2 EE DY, LOTHETE
OHF ARBEALBL CREAEL THREEA LS,
Fod < SRAMNEREE 2 a0V EO R ANEER CE
Lo, M1IDOBRRBXHIC, IMIUT R L 7D
% 8mm DT AEEN LT, Hb BEOEEC N
H AR 160 R E VIR, ZLEDOEHLOER L
BEDLED. , '

H AT TH AOBRERI DD, HAEFRULE
WO IARDH A4 FHH 2D X D 3mm DT 4
BEERBE LT, # 8.000 . p. m. T 30~60455
Lg 5. -
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#1 # 25mEq/L NaHCOs pA# K¢ M/15 Sérensen

BRI IR S R E B
#7 26 mE/L NaHCOs 5% 1/15 M. Serensen BhEEKEE K

B COq pH

Vol.% \}Eol.% # 1 #
47.60 46.49 6.2568 6.258
46.56 46.70 6.256 6.256
46.69 47.81 6.827 6.829
47.12 47.34 6.829 6.831

o 46.99 47.08

T2 T, ROERERT Ok,

4) pH JIZE A2 0.02ml @ URRTERK 2 %
YE8L L, Dubridge-Brown OEBIC & % HITE B
(UX-54 fEf 220) Z AT, BRI mlERg
feTHlE Ui,

o) EEY e B4 COpx & Copp-Natelson
OWMBMEN ALHFEEY ALT4~8EREL, *
OEHEE L Dfe. EiT FHEIC DU T Van Slyke @
WERBEEC2ESHLC, c OEEHEE 2 LT
Copp-Natelson ¥EiC k5 RlEfic MExY A 7.

) Hb JEFF cyanmethemoglobin 29 2 T, 5‘30
my CHEHEMCHRE U, G Van Slyke
ORFNBE CHREASELHEL, BFE 1.36m] 4
v Hb lg 2 ULCHEB LT,

=) REKS BEOMBRERYEL TR,
EHREIER Iml #BEREEO/NE~-H ez b, 110
°C, 1Ff%EL, TOMBOEEDOEL S D THE
Xae Uiz,

Hb %= o4, WiMNER, pH JlE, 72 HlE
HR—EBRENT, o TEER UEE T2k, 3
B H2OFHE, [EELEOHON ZROER, KU
BREYERMORSTITI C2ed2T, HEDRE
THREEH L TSRO L35,

Hb 2§41 C»5 CO, BOEH

BB CICERNFRR I D, R L &
FEad FErE 2 T, 2b BAERDS
CO; MR, BEHO Hb AL TEDTL
% COz: DEEICELL. 2>TZ D 84, Hikho
4 COz #HNIE, Hb TS L T 5% CO: B R
WHTERNES, BL, COFELERCHN S
HlooTiE, % 11 Donnan FED 44 v OHTHIC
BRI BREEL T, TOMEXMZ 5, XLl
ORREEE LR 5 & 5 BEHFYBRUENRD 5.
Hb ¥A¥#i% pH 6.54 For 7.77 CHEB L7 EB T,

B LB O pH O X D Donnan Hhi& Ky, —F
IEHE DK COx & pH L Henderson-Hasselbalch
& v pK'=6.46 (jREED 25°C W& 3% | RO
fREiEY) » LT HCOs BxE ML, o HCOs &
e U CHELXT 27, Hb 0%E SR O pH, Bib
6.65~6.8 pH THEE L7 KBTI, B2 KO’
WAKFEAX VBEOEZRR NI DI,
B2CREAPEREALRET D LI L 2BELE
i, TOREOFELXFENDIBENDDH. COERT
i, Bok3WEDRNC LBk~ Tz, 3
KADBTIC L B BEOMREEZ SN 5, Hb O
BEXEL (FE 8g/dl), WESAK 0.4ml $155
DX REAERER LB LT B
20) SGEERICOWL TR, RANEBIC X2 T Hb 2B
TR DEBEDS, Hb &8 A TS BHEOEEESh O
BEAHELIILTHOTHIHN D, LOEBEDE
Blek®maEd 5, COEAR, BT D Wb ik
100ml 49 ¥ LC, B2 TREE 100ml %D
LLUTEHL, S 100ml o 5b % K0 Bril
FELUTRABERT DR,
PEERRCERT S 2
Hb 2iEAL T % CO:=RE DL CO—iE
R O COs
T T CREK R RO TEIRCAEICISEEZ L T % COy
DEEIE LS, COw=C0e LITNIT
9:P) DY COp= (COur+ (HCO3 i) X -
xis5,
BL, MR, FRERYEDLT.
() &K 100ml DU TR
W BRSO E 5 H
BBBRDOKSET N UEEATHE S 2 L.

£ % O

1. pH 0%



M3k 2 COz OFEA ‘ . B3

#2 pH v vO&RT Hb 2HBAL TS COz &2 OB

\ o

SBIRRE °C B opu | Hb2EELTLD COs
26~26 6.54+0 0.1840.0005
24~28 6.811:0.051 0.31%0.051
26~26 7.77£0.011 1.79+0.14

pCOz;=40mmHg

pH 6.81 THBUEBRT IR, MR 45N 4~8EDOH ZSHTED

T BRERERI L.

Hb Y& LTWw% COx 0ED, ZOEHD pH
OEPC LD TEDLICHEIN B L ERB10
¥, vvORT Hb #EHLT, BE 256~26°C, 40mm
Hg pCO: OLHT, ¥HiE® pH % 6.54, 6.81 FUF
777 wHEEH L C BANEREE 7o/, iR FR 21k
L, K, #iho pHicxiicd s Hb 24 LT
3% CO: DE% ml/Hb x LTHH LI, At pH
Bk, Hb OBEWRC TV A ) EHEEE KN
7 Tk, —7F, 2O pH Tk Donnan %R
FEEHR T, REREFREOR R~ 2 & 3 &,
HCO3 Bicxf L C Donnan EAME L CH 2. < d
Ok, Hb 12iAE5 CO: B2 pH OFBRE
Heyc, pH O EFic o T Hb 2 EAE5 CO: &
OBMNT BT LERLTHRS,

X8 pH rvvO&EG Hb 2iEA
LT3 CO: B2 DRI

Hb L& LT3 CO2E

ml/gHb
1.8 A
l.4¢
l.0}F
0.6 F
A
0.2 /
6 7 8
pH

pH=6.81 DS 941, fthik 4 FlOFH

4, Bio pH ZEicxid 5 Hb :iEAE5 CO:
BEOEHEENT DL,
4 (Hb-COp) _

dpH 1.34 ml/Hb/pH

L7z, Hb 2 COz X OEAEE pH Wi THI

TH B kBB, BAk, BRABEHREEDLS
&, BB Hb 2iE4€5 CO: BT 755 pH %K
BHTHBHLH6.6 L5,

2. pCOz &% Hb :iEAT % CO: Ex OBIR
pCO: » Hb x#EA+¥ 5 CO: BOMK%E, &I Hb,
B #/t BHb, —Ee{kkF Hb KU # + Hb DT
~fz, BB, BET, HIEO pH & Hb OFEALAS
whEE LT, pCO: D&% 20, 40, 60, 100mmHg 2
EZCHEBEIT27. M4, 5RUOEKSKLOREY
ERR Yt

b AFED Hb o TENENiciT> T
BEC DT, —IB kWA 5 ki, pCO2 DKL
Fr, Kk 60mmHg ST OFFTlE, pCO: ZfkL Hb
LiEAHE B COr BANZIZHAIL T IR 0L
T, 60mmHg M _FE<i, pCO: 0ZE/lictk LT Hb &
HEes CO BOEMB /NI L THA.
ZLC, wFEho Hb 0BATd 100mmHg pCO; &I
#%T Hb LiEAED COr BENH H—ERTET T
w5, Hbd 3Ry b2 Tn5L 5 ICRAS.

Hb ROZ @ FHEED COp Wi 5 HWRPEDZE DS
P h@Bb oD, M4, 5hdbbhrdLdic,
585 Hb RO 2 ¢ Hb @ CO: s % L,
Bt Hb RO —E{biKHE Hb O L hic i~ THEL.
Bi 2 BEROH 2 B ENENRRA ER—T, /EXLH
BEHT A LREELY. 4, Notk»5ET Hb &
BEl Hb &S L Tlns COx BOERRD T, E

—HoLeFRpTL3FEREILY, pCO2 O LRI

BALTEML T 5. X, RATHIoNE %
20, 40, 60, 100mmHg pCO: WWHLTRKHTH D &

¢ BT Hb 24 LT3 COp &
BER/LHD AL TR5 CO g

pCO2 mmHg 20, 40, 60, 100
f 1.18 1.19 1.21 1.22
rizb, frk pCO; :EEARI—EH L5,
BB, #7 Hb 254 L T»3 COx &Ik, pCO: D
s g, BE/L Hb AL T3 CO: B0y
1.2 f5Ccd 5.
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4 #3xHb RUEZRLH © 5 b Hb RU—ELHKE Hb ©
X-bound CO. fZEEH 1 X-bound CO, fZBh%E:
Hb2 #4 LTl COs & Hbz e LTl CO: &
ml/gHb ml/gHb
0.6} 0.6

0.2 } ////° 0.2
L ]

0 20 40 60 80 100

0 20 40 80 80 100
pCO; mm, Hg pCOz mm. Hg
A UvDA L+ Hb (&5 4 FOEE)
4 vvOET Hb (20mmHg 6 4, O : vy O—B/uRE Hb (%5 4 FlOTH)

40mmHg 9 #l, 60mmHg 8 #,
100mmHg 7 HIDOFH)

® : U OEBELHD (£H 4 HDTY)
D : vy @EL Hb RUBHEL Hb 2HE45L
Tn3% CO; EDZE
#3838 Mxo pCOo: TC, &L Hb, BEFEL Hb, —ELikE Hb RU
A+ Hb 4L TW3 CO: 0B
pCO: pCO: Hb 2fEALT EERRE
Wwah COr & & % © pH
mm. Hg mm, Hg ml/g Hb °C.
ted-Hb 19.042:0.08 0.194:0.062 6.84~6.86 27~28
20 0:-Hb 90.40+0.83 0.160.041 6.81~6.88 19~22
CO-Hb 92.78+0.10 0.150.030 6.82~6.86 19
met-Hb 21.62:0.34 0.21+0.065 8.76~6.77 17
red-Hb 39.77+1.38 0.31£0.051 6.72~6.88 24~.28
m O:-Hb 39.980.51 0.23%0.040 6.84~6.85 22~-23
CO-Hb 41.21£1.50 0.2340.034 6.75~6.76 18
met-Hb 39.03+0.29 0.32+0.058 6.71~6.73 16~17
red-Hb 61.18+1.76 0.45+0.083 6.81~6.85 20~23
60 0,-Hb 59.44+0.20 0.87+0.089 6.75~6.76 20~21
CO-Hb 60.85+1.47 0.87£0.007 6.74 18~19
met-Hb 60.24+0.59 0.47+0.187 6.70~6.71 16~17
red~-Hb | 102.80+3.81 0.4940.067 6.77~6.80 2427
100 0.-Hb 99.73+0.61 0.400.056 6.74~6.76 20~21
CO-Hb | 101.90%0.12 0.42+0.061 6.72~6.73 19
met-Hb | 101.5841.64 0.4740.042 6.67~6.70 17~19
&I Hb X, pCO:=20mmHg 6 %], 40mmHg 9 4], 60mmHg 8 &, 100mmHg 7 4|
T~ TLHT, b 4~8EDH ARSI EDOE ERFEELIR U,
" " FETHORHb 20 THHeEZ CEBREILDNZ
124, @ Hb OEEFE/LROITETEC X2 CIELE
—E® pCO: @ # R LEH LTl 5% Hb iK%, CO: DEMHE S D1 5HTEXD, < DI CO,
FOH AEBERED S & CELEIEEL T, ik 3 HD 2 LT3 COz ThHHT LIHERINSES.
CO: DEX K. o Hb 2HA L Tl CO: OB 20°C §ik

RelcBZ R ok, Ergtoftbhe LTE T, RO pH % Hb 0% &L, HIL pH 6.8 HlhFic
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e LT, BaD Hb T, pCOz #2005 100
mmHg €H 2 TZEZ 72 LD, pCOz 5320005
100mmHg RN 5 2, BT Hb KA + Hb
O lg LFEA LTS COz 1, 0.2ml 25 0.5ml T
BInE 5. 1B EeFkEAGE 1.86ml Ox/gHb @ 15%
H586%D COz LAY 5. Rt Hb o Ig i,

0.14ml 75 0.4ml OCO: %, ENB MEHESRED 10
%» 529%D CO:2 BEAL TS,

Ferguson & Roughton 1D 1%, U v @& Hb
2T, pH 7.3, 85mmHg pCQs ‘T, 38°C DI
Ak, Heme 14T L 1/4mol @ COz Z3Hv
NI IREALTHRBZ R R T %, Ferguson X,
v +3EIE Hb ¢z, 38°C, pH 7.24, 48mmHg pCOs
¢, &G Hb Ig % 0.35ml, B Heme 14T
HHUIEIF 1/4mol @ COp AN /FEAET DL
wh.

Stadie & O’Brien 1 & X % », 38°C, pH 7.39,
47mmHg pCO» ® 2 %, ¥ &EG Hb © 1g 1%, §
0.4ml, Bt Heme | 4T LI31E 1/4mol 0CO;
WA JFESETBLRD. b 3ER, &
OR—FHe bS53, BT Hb 04, Heme 1 57
Xt Uiy 1/4mol A3 7 CO DSEASL TS
L), FEBY Y OET Hb w2l T, 24~28°C,
pH 6.81, 40mmHg pCOz “C157- 0.32ml/g Hb HI%
Heme 14£-Tid LG 1/4mol @ COs A4 L TL>
52 )RR, K8LvEohs pH HE%E AL
<, pH6.8 % pH7.35 KMET S, % 1.0ml/g
Hb 720, HiE3FDOHIMHED 3/4mol COx 28
Heme 1| 45FICESTHT 2%RT.

ZD Hb :HEALTLS CO: OE, pH OFH
CEDTEESY 5 1J %525, vYORET Hb &2onT
vz, By pH OFECHET % X-bound CO: D)
i 8 o<, 1.34ml/Hb/pH &> T, COz & Hb
DOFEAD PH ODELEH LTS TH AT 2HRLT
5.

Ferguson & Roughton 1 23, W DB Hb D
T, 88°C BT HANT /) COz i FiZd pH %1
By BrpiEl D, ErEc v JEA40 pH
AR 5 e 1.12ml/Hb/pH 21720, BEOE
TREE D RN E .

zhit X-bound CO; D—#% H¥H 5 Y-bound
CO: @ pH FEEHHNT /7 CO: © pH EHIk
BRTRENICDTHAI LELONS. M3DHEA
B HERRAE 2 23 B BE MR TR B 2,
RHO pH 118 6.5 705, BIbEEDALLET
Hb O¥%KD pH % 6.5 » 3% 2, »® X-bound

CO: W ILD. PO TEKEOTEE B HIRIHKA
KOEESIFEL H 0 2h i b LIRS, M
7 pH 6.5 e d 5 LA BEL T 5, Hb D%
T RER U7 R cv pH 6.8 TH D THIRMKA
wH 5Ok pH 6.5 AT 5RO TET S
C RIS, C OEBIC AV Hb ERIE MK
TH LMD, FOEEAR pH 6.5 HTicH B LHEE
sk, KiShs pH 6.5 % CEeik{k L7z 2 & X-bound
COz 8443 % ZEERFT L, X-bound COx D—73El
THBHANNY ) COz 5 Hb OHEHUT CHREE
LB 2 3 EELD, 4—>048 Y-bound CO;
b Hb OBESUTTREAELZLIEERLTRS
LEZLoNAS.

M4, 51%; BERE—-£AFTTC, #T Hb, BRI
Hb, —EB{LiRE Hb, 2+ Hb 2 T h EhEET S
CO: DEZERLL T 5 WL TS,
Bt Hb RO8 # + Hb iz, B¥/ik Hb RU—BE(LRER
Hb T, CO: B OHELIHALTRAS, L
PO EDEER, HI2HRUHK 2 BRBALFALTH
B D EAEE, ~ABOBARRM, BI2E LA
VEETHY, ®R2BREARATHILLIER,
FGL TS,

Ferguson & Roughton 10 %, 38°C ¢, vv &
Hb REEEIL Hb O3 MO Hv vy /7 COz Tkl
A4 52u>5 . Stadie & O'Brien W %, v = RU v
v® Hb 2T, fl.7f2zn5,

Ferguson 13 {Zt +@® Hb Di¥dl>, 2.3 {52
5. Wyman 3 13y 1.6 E2#ERE L5, FHE
® X-bound COs DU TODBEHER, pCOz BRI
¢, BT Hb 3EE[L Hb 0y 1.2 4£0 X-bound
COz BREALTBZ LER LT,

Z® Hb rA[FEMCHEL T35 CO: DEE, C
neBEs 52 5 BERAZZ Lich, CO2 & Hb O
BERBC DL, BBOERBRLORPLSLELE
L, EEZEORIE LB X-bound COz 1k, Z0D—
BBEELUT AN/ CO BEATHNBZ L, RU
X-bound COs 2 A3 / CO2 OFE, EIb RHD
Y-bound COz Z4Ts 21> ) HEERIEROMIE DT &
DILINTECAB., T T, EEDHE X-bound
COs DI CORREE, Hns53 / COs DNTD
4% CTOMRE L HEELEL, Y-bound COz DET,
R Z ORI DL THET Lo,

A%y ) COs IEDU>Clk, Faurholt 10 13 BT
IVRUOT I /BIDONT, Zh b e CO: ORIDH
WA A P EEOREBD S, CO2 13-NHe K2 AT
578, -NHs+ Zr A L, -NH £
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HxCOs3, HCO3 Bilo1% COF 2iEFEA LB WS &
#IAS i L Tk, X Meldrum & Roughton 1
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Hl4 PNHp+CO. 22 PNHCOOH = PNHCOO- -+ H+
Fhick sz, Hb O 44 v {L3BH7 3 /B e 2L
[H#T, CO 1z Hb- 2 0 A& LEES Hb
Zwitterion 21THEA LWL 205, Hb OB SR
FNPUTO pH B TR AN S A4 FBEANE S8 2
W B fEERIC IS 5. Stadie & O'Brien 1 55 v = KUY
v @ Hb DI THMIS A 4 MERBT ORI X
g, FEE pH 6.74 WL TO pH TR,
92mmHg G\ ik 532mmHg 21> 5 Hi> pCO:z 1T d
WE3, Ao/ Hb OBRREBAEIL LD,

FHEDHVEIG Hb, BEFR(L Hb, —B bk Hb KU £
F Hb DT, ZTNENEESEL O pH T, Ea
@ pCOx ClEals L7: 528, BLEEIE Hb iIcD1 ¢,
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DIEBRORE TR, M3, 4, 5holorES
i, FiiE Hb 0%E S pH 6.8 fhokBL>Td, Hb
LIEASLTS CO: OEEL, pH £ 6.5 WEDT
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Hb OEBESHED pH T, B2 A4 MEEE
LS 21 ) BIEEE R ORI, {ERHbic DL TE S
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ISR XD TERE U REE, KU Ferguson
13 2k MER Hb KD TCHBOFETCER LY
wosy /7 COp OEER, FHED Y VBTG Hb KK
DI TEIERE & B L THiz.

CHOORERELDIERHT THbL N T 5h
5, BTHE—-ZHTOREMICRHES pRERE 5.
REREIC DTk, Ferguson & Roughton 1 D}
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w3/ COg 1k ml/g Hb [ Lz, O 6 &
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HbriEA LT3 CO B
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227 Hb A LT 5 CO Bz, Hb 0 0.4
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NRAA M CO2 S, Roughton dDi>3 Y-bound ) ” - - —
CO: BEENTRBC LAREINS, 0 . 1y
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— pCOp THFZDB7: X-bound COs HFWICHY,
Ferguson DEKEIIZIZ B Y5, B DYe~%WBILET
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ZpZ/hA 2L, HCOs 8 Hb QEHNEE LHEA L
TERBERES LREHL T 5.

BB T
PNH3++HC0§ ZPNH3+ ......... HCO37

Hb O-NHz+ 243, Hb O%E A pH R+ N L
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BIEEO Hb LA LT 5 €Oz 28, EEOREL
7z X-bound CO: KEEN T B LBL DL, FED
B pH QKT & #kic X-bound CO: WXL, 2>
i pH# 6.5 ITOFRTIRELT 5 I EEE —
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g L7z X-bound COz W& g4 Tlo BHTEEMAE, &
754 2% Pauli ®» 5 7 v &=y AEREERO CO2
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B, WY A 70 icEndbd X-bound CO2 @
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pH vol.% ?@‘tﬁ%/fﬂﬁ
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R. Q.=0.85, mjk® Hb JEE» 4% e352, M
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PH 7T 58T pCOz Dd & T Hb 2§54 LTl 5 COp
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pH 23 h & 0 B> CRBES NS 5,

HAro pH N Wik 35 X-bound CO: DZEH)
w4 (Hc{’pilCOZ) — 1.34m1/Hb/pH

L1iDlk.

5. Hb @ COz {3 DEMMED ~ & gEORSHKE
R IO TREY RIS e BE L.

NLBDBAZ VIEEE L T HBT HD RO A b
Hb © CO2 lodd % SRy, £FEHA 2L T3
HR{L Hb RO—E(LRFE Hb it S5 THE. -

6. Ferguson } ¢ Ferguson & Roughton Dk
RO w v O&RIE Hb w2ty /7 CO: @
B, BIE AU &0 EE O X-bound CO: DY
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7. R Q.=0.85 2325x, By A 70X
Hahs CO: D#I5%Ht X-bound COs KHIET %
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Abstract
By using the centrifugal ultrafiltration method, the combination of CO. with hemoglobin
(Hb) in the hemolysate of bovine erythrocytes was studied under various conditions of pCO;

and pH.

The Hb-bound CO, measured in this experiment was so-called x-bound CO, consisting of
well-known carbamino CO; and y-bound CO, of unknown identity.

Following results were obtained:

1. X~bound CO; can exist in the pH range higher than 6.5, and increased in amount with
rising of pH value at the rate of 1.34 ml/gm Hb/pH. As the iso-electric point of the
hemolysate has proved to be nearly pH 6.5, the pH range where the combination of COq
with Hb is possible is found to be limited to the alkaline side of the iso-electric point of

the content of erythrocytes.

2. The relationships of x-bound CO, and pCO,, CO, dissociation curves, in Hb, HbO,,
HbCO and methemoglobin solutions were investigated at pH 6.8. CO, dissociation curves
thus obtained were closely similar in shape to that of blood, and the curves of Hb and
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methemoglobin solutions, and those of HbO, and HbCO respectively coincide with each
other. From these findings Hb and methemoglobin are found to be able to combine with
1.2 times as much CO; as HbO,; and HbCO do.

3. It is generally accepted that reduced Hb can combine with €O, of 1/4 equivalent as
carbamino-compound under the physiological conditions. From our results it is roughly
estimated that x-bound CO, of reduced Hb is about 3/4 equivalent and that y-bound CO,
amounts to 1/3 to 1/2 equivalent to Hb.

4. About 15% of the CO; expelled in expiratory air is estimated to originate from the
x-bound CO; in the blood.




