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Abstracts

In order to compare the ability of oxygen transport between normal and abnormal
hemoglobins, a convenient equipment for the determination of oxygen equilibrium
curve was devised in our laboratory. The apparatus is a combined machine consist
of a self-recording spectrophotometer and a Clark oxygen electrode. The cuvette is
1X1X4.5 cm in size and has a screwed cap with four holes. The two holes serve for
pO, and reference electrode and the other two for inlet and outlet of N, gas blowing.

An aliquot of 4.0 ml of about 0.05 g/dl hemoglobin solution was safely used for the
measurement.

The normal values of oxygen equilibrium curve obtained from 15 individuals were as
follows : log Ps, (mmHg)=0.93~1.00 (pH 7.4), 1.12~1.18 (pH 7.0); Hill's n=2,5~3.2;
Bohr effect (glog Pso/4pH)=—0.40~—0.50 and 2,3-DPG effect (4glog Pso/4[2,3-DPG])
calculated from the Ps, value difference between zero and 10 times high concentration
of DPG per unit Hb was 0.033 respectively.

It is worthy of mentioning the Pj, values varies significantly even when the measur-
ing condition changes very slightly. For example, a minor change of salt concentration,
temperature, pH, and buffer constituents of the medium affected significantly to the
Ps, value contrasting with other parameters: Hill’'s n, Bohr and 2,3-DPG effects.

Therefore, emphasis was made on the strict conditionings for measurement as well as
the same runnings of normal control. The results of oxygen equilibrium curve of some
abnormal hemoglobins were also given for discussion.
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ml ZAN, pO,BEH (=% &) 2ROMT OB TEEZ LCERL, EX/2%
REAAT, pO, ERIEEDOENHBRARICHETE B LI T > T B, i, L OBEBEE
S O EEE T (B XE & (cm) =0.3%0.9) BMWOFT 5hTNT, wrDflh b~
AF v 7 ®— 4 —THEKEFZAEEK, BEOHENTE 5, ER VvtV E—i3, SCES DR
ZNAE» SERKEZEE, RRES—ERECRIZNE LS TRINTVS,

gD pO, EEEALIZ, MK (2=2 VEB) THIESHh, BXEEEHIKX-Yra
— &~ EHEEIN S,

HEBEUCORRAT R INBEE L, BRHICRE DT 2ERH R ITE 2 HBRIKOEAR AL 1L
THHDDEDT, RyIBLOERARIF, —B 10x100 cm OKE 2 K% BBET BRI
KTHEMINDZ X IICE-> T3,

RERED, LETHRIEE e VICAN, BEUENOERTNZREREIAAT, BKRPOBRE
REZTY, BEMICENT 2 pO, EREEEEZX-YVa—F—KEHE LTY dDTH 3,

b) I L-Blood gas analyser (21305%!, I L »— & —%b)

PO, BEBROREBMEBIDEDOBEREZBKIET 2D ICERT 5,

m & b3

a) 0,06M vz-+ Y=z, 0.1M NaCl #E®K (pH 7.0~7.8, 25°C) :

EX-F )R CELE, SCEREASRAE) 10.46 g, NaCl (FGHisK, ##k) 5.85
g ERBEKICEHRLTLI KT 5, COBKED pH 13#9.5Th 5, IRWTEELK pH O
BEK (pH=7.0, 7.4, 7.8) #2253 % T 6N-HCl %0z CHHT 3,

b) 7 75 v 27 ZG-25

€7 77T v I AG25 (7 yn=evT) % 0.1IM NaCl iiBifEs ¥, BERTAEL—4—
THRTFERET S5, ChERERRVEL, BRTH IKHEBEEI 2, BRMCREREICK
DBSKT %,

c) iEHILA Y = v 7 250W X 8#iE (200-400 mesh)

XYLy A0WX 8 (£ U7 I hntk, BELE) 27 & b v THhi®, REKTEES
¥, WHEED 4N-HCl fuE, 2N-NaOH ME% U CERLT 3, BEEIEC L0 b, XY
KTHRFICHH L, PHICRLUTRET 3,

d) 2,3-YHRK7) &) VB (2,3-DPG)

BHT223-DPGiRIRVEVIunt AT veaE=yLELLTHEIRLTHSE (V7
<) OT, FIHEHK 50 mg 2K 2.5 ml KHEREL, ThEHMLLELL YTy 7 2 50WX
8AEMAT, Ny FHEICEDRYEY /o~ VT VE=YLERLD, B5N 2,3-DP
GBEBEOBEIT VAV ICXEHE, b LR, 3-DPGRIEA+y F UV-35 (7<) %
HOTHRET %, 0°CUTTHRET 3,

e) EXRAR (BEME, 99.999%)
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i) 2,3-DP GBREAMK

TRIMIE 2 B CHE > TIER L, WBIMEED 2.3-DP GE2%ZE L7, BB Benesch, R. 5D
HED ERNT, 10g/dl Al 1ml 27 »7F v 7 2 G264 7 AICA, KRWT 0.1M
NaCl /KA KRTEML, 2,3-DPGAEZKE L Hb K (3~4g Hb/dD %/,

i) BHEl~NES 0 VIBK

BEMAES O SEEEE, trve—XT7 €7 — FMNEEKKH (b ) 2-EDTA-+ YRR
B T -7. BRXKBDK, S&OEAE FITHYOLHL, 0.06M £x-+Y =z, 0.1M
NaCl & (pH 7.4) WL THIM Uiz BEMSS TKRESSZVERR, ®ET (¢°0)
auYF vy SEROTREERME LK.

HH 1), i) OoFETELNERERBRNF 2~ 7 ICAN, 0.0BMEZ-FY X, 0.1M
NaCl ### (pH 7.4, 25°C) Kish->THET (U°C) T—EBERENTS (R 1/x 3E),
BT OFAHE T Hb BEARIE L, f8E pH ©0.06ME2-+ Y 2, 0.1M NaCl &K T
—FEEICHERL (10~15M), 0. 1NF#HB LT 0. 1IN KERILF + ) v 2 E2RHOTERKICHE
& pH ICHAET 2 (25°C)o

AEF &

Wik Hb 2k 4.0 ml 2EETOA -k IR LVICAN, EEEDTLLALE —ICH
ET 5. WERERE 576 nm ICALE D, CORRICEY ZWRIRBIEENRE T & THE.
TERVWESR, SR VICEENEMU LA Ho Bk EAN, BAEELHEHHNICE S
W3, (AMZ, CZOEKICET 3 oxy Hb B, deoxy Hb BFKOBLEZETH D, 0D
SHETIRIZV) K2 HEEED®, BEFORAB—EICRIDER->T, X-YLa—X—

(X#h:pO, EEEA, Y#h: BORE) KITHT 5. chnsflEmss (Hb oREsamiE

(S0,)=100%) T, ZOMOBMBHAFTOHRALL, HOLUHRAEL T/ IL-2—2—iCX3
BRESE (PO, mmHg) LA 3N 5, KBEAD pO, mmHg 3, BABMADOTSEHKEIC
UCEIHE T %5, Hb OMFELETEIR Hb M S22k, BBAOBILEE100% EA129, KW
T, DIBREE LN OER N X 2R E _ LICK60Bm &2, wEoFELE (24,
A2 0IET, pO, mmHg, BOHEHHEHME (pO, : 0mmHg, So,: 0%) % TFH
S LREEKRT T 5, deoxy Hb BMBEEOERMEIX, U Hb BKICHEED N1 Fuv
VT s A PERMUTCAIETNEB NS, 50, o500 oxy Hb MEK ORILE
Cxtd % oxy Hb #& deoxy Hb BOWIEEE 4Eqs 2RO THEE, REFTHOTEL
TRDTH KW v

Bohr #hRAR» 583, pH 7.0, 7.4, 7.8 ® Hb RENAKICOWVT, £ 2,3-DPG
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NI RERD 2, pH 7.4 o#RKkIC 2,3-DP G4 Hb EEiIL 0, 1, 5, 10f5D
RIBEEICIE B X HIThnZ, EROBEETES,

BonleT—42L0, BEMRE (So,) %, log pO, ZEHEL, 77 7K ny b L
THISRZHE< o

54 &

EFANES 0V EOBRLHIMRIT, K2I1CRT X512, 3-DP GRERME & B8~
£/ 0 VIEREOMICHRELHBBOE IS ONT, RELLE pH BT, Hb o
FRE (S0,=50%) DEKDOMESE Py & L i3 log Py 1#), So,=50% icH 1 3
ghig OB (Hill O nfE ; ~AMMEEIER), BA pH Z#HEO Py, OZE(LE (Bohr % ;
4 log Pso/4pH) & HRBRERUEMBE SN i, HIELLIBFHOEEMERFICONT,
log Ps, f&, Hill ® nfl, Bohr /R OEB% T~z &5, log Ps(mm Hg) 12 pH 7.4
T0.93~1.00, pH 7.0 T1.12~1.18, Hill ® n{#i32.5~3.2, Bohr %&£ —0.40~—0.50
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K4 EFAEIMmE (154M)
n2,3-DP GHE,

0 2 4 6 8 10 — R 25°C OBA,

[DPG] /[Hb] er l 370C®%/g~g&ﬂ:\‘ﬁ—o

/4pH OFHICH -7z (K 3),

2,3-DP G RMIC X 2BRBEMEORET, 2% 0 2,3-DPGHREAM 4RI TH-
feo TNEV, 2,3-DP GRMEBENSEKRT 3ICONT Py EOHEKA, BEBIEBEMMEOET
BH SN, BIEICAWIZERE DO Hb BEW 15 #M ThO, 2,3-DPG BERAEMsEn
100 2 HHDENEN S, 2,3-DP GEIR (4 log Pso/4(2,3-DPG) 1) 23HEHT 2 L4
i<, BlEBRES XU 0.1M NaCl oFECEREKIC, BE 37°C T 0.036, 25°C T
0.033L 7 DIZIERIUTH » o

£ #

AILOEEORKMIL, HBOBOMBERETRELZT I®E1YD, TEOAR L (AX1X
4.5 cm) KA pO, B, ZRERE, EXETARIAAOBLUZOHO%%, %V THE
TX52VOEICROMNG, FICERENERKERL S 3L KERETFEZ 2 VOBEECED
DY THREMICHEETIEIC LIAT, CRRIDVEELLAENTE B X ST - 1,

F7z, Hb BREAROLDOBEKE L TR, I TEICHBREER?, ) 2EE
Y, ©2-F ) ZBEHEEPOWVOEANRE SN TV S, FIti pO, BIEICEET B 5K
v AESUBBBREROER AR, i< pK E2fEE pH IGEWD EX-F Y BEERE R
Wreo ULdd, EX-F Y ZBERBZELASEEE(ICES pH EFBARESHDT, 25°C
THE Lz ORETHECHER U, BEWTICIE NaCl 28 0. 1M OEI&TEEN T 525,
zhid Hb @ pO, EICHEMREBELEEL T, REMERFOEE, 1< deoxy Hb %
ER S BICARREEBOBELEUAALZ VDT, 2t dsREMFELTHERL
7o

Hb FklEoRES 0 ZElticid, LBRoZHLAC Hb OBES XUCRIERE S AUT
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Hoto BB, Hb EEIZ 5~15 sM (40~100 mg Hb/dD) BEOL O EE LE/, 5
M T O5E, ERNARE AHICK S BBREILRAES TH 25 Hb REHE ST Lo
Vo KA, BV HbIEKAER V2 LIEKORERIHEIN S BHBRE Licd BREEL
7o HE Hb BEEH 10~15 sM OHE, HEBELEIICHEREIN, 30~605 TRIEHE
T ULt

BUER B S MABAF BT ICH BB L, chid, Hb o Py Bz 0b 0, BEK, 5
FUOKERDOBRESEHRERERTH 210 TH A S, KICHIERESRE HEEESOEE L
BOES, BRLTOASKBSERICEROTEE LTI LTe v NBICHE L, BOLEHIE
ZHET L ENED - 1,

HE L7z Py (log Pso) MEOMIHMEICDNT, BEICHEINRELESLEE1ITRLE

R1 ICX 2 Hb OBREVEERICET 2885 2 — 5 —fA

log Py |Hill's n|Bohr effect] pH | Temp. Buffer References
0.75 2.8 —0.55 7.4 20°C| 0.1M Phosphate Imai, K. et al®
0.97 2.9 7.0 20 4
1.10 2.8 6.5 20 ”
0.45 2.5 7.0 20 0.1M NaCl Benesch, R. et al®
0.26 2.9 —0. 60 7.4 20 0.05M Tris Moo-Penn, W.F. et al®
0.30 2.7 7.1 25 0.05M Bis-tris Gacon, G. et al®
0.3¢ | 2.8 7.2 | 10 | 005N Bistris, Benesch, RE. et al®
0.86 2.9 —0.28 7.4 20
0.97 2.9 7.0 20 0.1M Phosphate Imamura, T. et al?
1.02 2.8 6.4 20

0. 1M Phosphate+NaCl

0.64 | 3.0 | —o.52 75 | 20 | Ganic mecbhatet NaCl | 1mai, K. et al®
0.90 | 3.0 7.0 | 20

L1t | 2.8 6.4 | 20

0.28 2.5 7.4 25 0.05M Bis-tris Imai, K9

106 | 2.7 | —0.49 7.22| 37 | 0.1M KCl Kilmartin, J.V.10
0.37 | 2.8 7.4 | 25 | 0.05M Bis-tris Tmai, K10

0.77 | 2.7 7.4 | 25 | 0-05M Bistris,

115 | 2.8 7150 31 | & B Thillet, J. et al'®

m<, RERDOREE, pH, BEHKOBEMEBE, ERESOEIOEMLTELVEHSHD,
ZNoE—BNICHERT 2 LIERET, TLERGDBVEISIKEDNS, 5, Hill o
nfE, Bohr ZHRiIc>\Tid, TN 2.8F(%, —0.5HKREBE—EDEERLTED,
INLRALOREEE S —FK Lo 5T, BRMERICOVTHANBIEAICIZ, RULHE
TFTER LT Y b a— VIl OO TRRICAEZITIEY, a v bo—ViIlHT2REOEES
ANB L, BIXUOHEREDOHLHAUTH %,

AEBCNETTIKRAELLEEOLBEREDOI S, a Vb a— v EHBRLTELOLENRS MK



46 FEET « FruaRk « ARfuk « Bk —

0 05 1.0 15 20
log pO;

5 Hb Hyde Park O FH#is, — : Hb Hyde Park, - : RICAED
Hb A SE %57+, 37°C, 0.05M ~ VU 2K, Hb Hyde Park &
a2 (heme-Fe?+), gM(heme Fe?t) AM(no heme) TH 5, %o Hb
A itH, Py fE, Hill's n {&, Bohr ZhROBEHECEEE X,

Hb Hyde Park icoWCZOfEREZR 5 1R LP, FBIE Py OFA, Hill © n EOR
/>, Bohr ZBEOHLNABNG, ZOMBEREL:BEMEAE, Hb Asabara (=Hb G
Taichung)'®, Hb Hoshida'®=Hb Chaya, Hb Okayama=Hb Ube-41® &t T3,
ZOMEVHHMBE Y P o -V EORICERRIBD SN - T

¥ B

REMEZORTERESEFNARO LN E KBRRT 2700, BREFEHHENEEREZ
BPEL, %0%E & BBV THRE Ui, BB A RS ERESERES L%
AHADELDDT, BBOAESOX VAAR L (1X1X45 cm) &, pO, Bk, =%
H2OREAL, B UO, BHEEESLZR A0, REESDE (HbIRE 0.04~0.10
g/dl ®&®D 4.0 mD) TTEELNBEXICLTH D,

COEBBIIEE L FECLZERMER, log Ps (mm Hg)=0.93~1.00 (pH 7.4),
1.12~1.18 (pH 7.0), Hill ® n {E=2.5~8.2, Bohr £ (4 log Ps/4pH)=—0.40~
—0.50, 2,3-DP G#E (4 log Ps/4(2,3-DP G))=0.033 TH -7, Ffc, Hill DN,
Bohr %18, 2,3-DP G #RIico\TIRENR TRV, Py EIEE, pH, BEKMKED
BIP I CTHEEHT 0T, NELHORFEI Y o —VERTIAENLETH ST
L@ Ll

Tt, W OHORFEMAEREDOHEMC OV THREZ R,
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