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oz ik HbA, FEDOROEMEERL* BN T 5 EREELEREL&ICSML, Helena #B XV
Isolab #:4 bHIIRDEMH S TS HbA, BEHIF L7 v~ b xv hOBEE, RE2{TE -k
B, WTFRARRTRELDOThd o7z,

I THRAMBOWBERRESL Lz, %%, DEAE-+1u—2z (DE-52, Whatman) # BEK
I (0.2M 7') ¥, 0.01% KCN, pH 7.0) THEHHLL#, TROAZRY —AERy b (B
0.5cm) 47 2DRVICL, B 5cm KT 5, Wil HDb : 6~15mg) #HmL, BN I
T HbA, #FH &Y, HWTEBKIT (0.2M2'Y 20, 0.01%KCN, 0.2M NaCl)<T#E b o Hb
EHEHEES, BHERVWTRD 15ml L L, HfEERE (415nm) ik v HbA, SBEZEMT %,
FLTAELEX v MEOHBBRETRL, AEVERTEHEVEEZAL (ERELEREL OB
WEW 0.1 BT, BB CV=1.47%), #RiclET2HETHH LT,

Abstract

A method for the determination of Hb A, with use of the two Hb A, determina-
tion column kits which were ready to prepare in commerce by Helena Lab. and Isolab.
Inc. was examined as a collaborative study with International Committee for Standard-
jzation in Hematology (ICSH). The results of Hb A, determination by these column
kits were, however, unsatisfactory. In order to improve the defects a new modified

method was established by us as follows.
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An amount of DEAE-Cellulose (DE-52, Whatman) which was preliminarily equili-
brated with Developer I (0,2M Glicine, 0.01% KCN, pH 7.0) was packed into a column
(0.5x15cm) in 5 cm height. After the hemoglobin solution (Hb:6-15 mg) was
applied on the top of the column, Hb A, was eluted with Developer I and collected
in the first 15 ml eluate. The other hemoglobins are eluted with Developer 1 (0.2 M
Glicine, 0.01% KCN, 0.2M NaCl) and collected in the same volume as Hb A, eluate.
Hb A, content was then calculated by colorimetry.

After the detailed comparison of our method with those of the kits, it became
evident that our method is recommendable for the Hb A, determination because of its
high accuracy and precision (discrepancy of the Hb A, volumes between the theore-
tical and the observed was below 0.1%, Coefficient of variation was 1.47%).
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B4 7 &3 THER, Hb A, GBS EFMEICH~EMTICENHEL,ICINTED, Hb
A, DEEBRAEDOKYE BHETH 349, Hb A, EBHEEIARITERRBECLZ40
BERT, XBERELT Ve —XTEF—MEY, RYT7 VU7 I FFAY, TARAT
Oy JERERINTVEY, X7 ) —=v7 707 L KRAT R ICR—EIKE ORikE
RETERWC &, RERELIPVEBXECE, 2LT, SBLLEL2OU DD S HBRE
FZOHMICKRE SIRET 5 EHEDOREDD - 1co 19744, Efremov %21k, DEAE & n
— RIS 7R 7 AEERRL, KT Huisman FUIISICHBEMAZI, TOW
BER, RROFECHANLORETCHESHEE UTESFHES N, Fv MEEh 3 IE S
120 —2I3 Helena #® [Hb A, Quik Column/|, #id—>id Isolab #:® [Quik-SEP]
DL E LTHROEMIIZ I NIz,

413, HbA, EREMVLORZOEBEENZERCEML, % 2dd ohikERKD O
HbA; EBH 7 4% v bBXU Hb A, BKOMER S5, kP OERENTEern—
AT 27— BEEKKEBELESICRIE LTE 2, WINLBREL S 3ERBENE SNITH
ot ZLTHHTIZ vh 7 AHEREZBK, BT L, W>ho®BENZ, BEME, E
BEEOICHEOW EREEHILT A B8R, TR A O Lz FHE S TIT,
WL O DOBRKREREBRE T 5,

e HE
(AR~ O L1z HbA, E&HE
(UEm#E (Oxy & Hb) ok
Fm¥E (Anticlot AD) &0 (3,000 r.p.m., 5min.) iIck VIMIFAKREL, MBRZE0.9%
NaCl ¥ T 3 mpkH Lictk, SROEHEKE 0.5 FOMEBEIMRIETEMS B, £vT—2
FEEUR br—<@d&L (3,000 rpm, 15 min) U, BELEk, Bohi Kk Hb &
B, YT V/AP~ES v VEDTHEYE 8~12 g/dl Th 3,
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REIERIZuh 5 A
RS2 Y —v ey b (0.5X15cm, B 5cm) IKERERTH 5 4 & Lz
(BeEAIEE F
AYLZ 7 e — a3 RBE #1100 — 608 (HZIMEIE=+0.5nm) Z/H Uiz,
47 o<+ AEBEKOFES
BB I (HbA, BHA) - 15g 7Y v v, 0.01% KCN, pH 7.00 : 15g 7'V &
V8L U 0.1g KCN %#) 950m/ K TS, 2N-HCI T pH 7.00 Kbt hsi
211 53,
BRI (Z0ftho Hb & B A) 1bg 7 Yvyr, 11.7g NaCl, 8 K U 0.1g
KCN %Kk CHifEse 1/ &5 3,
(BIREA & v X Hkatle DR
50g © DE-52 (BHEZ MEBNME YT FLT I/ 2Frvern—2 B4 4 v IR,
Whatman) % 300m/ ORBEREK [iCinZ, EET2 AOTERLOMIC #HE LS B pH
M. OMEICE 2% T 2N @ HCl 2imind %, HE®REBE BEKREL, HFirCBBEKI %
MZ, WRLITKHIONBEET 5, COBIEL 4~ 5EHRDE LITIES ¢ Lick Dlsth o
R BEpN 5 &3k, BiEEBEK I LOTEMMBETT 5, COBFIRT7IRaLBE LA
N, BRERKLTH S AICHKET 3,
(6% 1E
i) WD 72y —v xRy O K OB fite%E L, F#ift Lz DE-52 &
5cm ¥ THRIET 3,
i) FROCZY —vEeRy PEROTEMK 2HEK6HELEVEAL, 204B%
SLERBEBRES RS, .
iil) BB [ Z#0ICh 7 LICHESE, ROTEBRKRIDE v &F o — 7 THifs LBET
% (%2 20cm), F¥ 15m! OBREE BE - ABREE # 5 L TIKE X, AHEEZT 3,
Hb A, O B ANY FO ERAR W 2~3m/ OBBK ITHEBLTLE S, RIBT
BRZZ tailing BAHBH B0 T 15m/ OEHEIBONZETHY 3, COBBEF-1
&3 5,
iv) Z8%EMD 15m/ OEBAL HBECE HZ, EHEKITREEL, E4EB3TH
RRICEH ¥ 2, £k Hb A THY, COBRKEEF-T&ET 3,
v) F-I18XUF-I%2KTERIC 15m/ &L, DQOTF-IDOAKTIEFRRL dF-T
&9 5,
vi) 2200%#K (F-1, dF-TI) OBEE2EE 415nm TRIEL, ®KXEA VT Hb
A, DEER (%) 2HIT 3,

__ OD.(F-1)x100
Hb A(%) *O.D.(F‘ 1)+10xX0O.D.(dF-1)
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(BIE#FAL LV HEI NEMRUER
(DiE#% Hb A, Mm&

cofE#E Hb A, #id CO® Hb & LTHEI NI, AERY 7 €I TEEDP OB
¥ %= DEAE-Sephadex A-50 #7427 u< b+ 57 4—ickb, —H Hb A& Hb A
LicsEmL, ®HT Hb A, B0 Bii-7- 3% (Hb A;=1.7, 3.3, 4.8%) O~E/ 0L
VIRRE LTHESIh TV 5,

QEEBRA 5 & EHE
i) Helena > b

M 0.5cm BX 14.5cm DA 7 Al 0.2M 077 Y ¥ Vg (0.01% KCN AD)
TEAL L7z DEAE o —238ES 4cm KHRELTH S, B K 3 Hb A IAHAK
0.2M 07 v vk 0.01% KCN Ab), B o Hb A 0.2M 77y » v, 0.2M
NaCl, 0.01% KCN %2 &t @EREEAT %, Hb A, IR 1m/, D Hb IFHER
1.5m/ TV, 415nm OZNEFNRDT 77 ¥ a vORKEDPS Hb A, 8BZHMNT 5L
118 TV B,

i) Isolab # v b

P 0.7cm B 8.5cm DA F Ly ) & Vg (0.01% KCN, NaN; AD) TE
#{t L7z DEAE-tv 0 —ZXHEX 4cm KHRELTH %5, BB Hb A, IBHA, &D
o Hb EAOWTHRDS 0.01% KCN Z2&trs" ) v vEERIC NaCl, NaN; 23R mENnT
WELDEERLTOABNGFRELHICESNTHED, Hb A, BFHER 8m/, O Hb
B EIR 4m/ T, 415nm OBOEEL» S Hb A, SBZHMT %,
(Clerm—R7 17— EERIKEE:

Tris-EDTA-Borate &&#% pH 8.0 ZR k&, FEEK CHL L, 415nm IR
g AREEAREL, Hb A, &EZHE Ui,

w R
Z1REBATREZRAVEZE4OHET Hb A, 8BEZRELLETH 5, R4 DF
CEBLUI kvu—RT T — M EBEKKBSER LK UEESA, Helena HE4U
Isolab HZPPEMER LT,

(1JHelena # v ITDWT

Helena # v < Hb 0% 1m/ CLICHE L, Hb A, RUBEL® Hb OEH®
EREABEN 1 ORI -7, BRSPS ICESE Hb A, AHOAD IBHEIE 1ml, B
o Hb #Hicid 1.5ml &75 -0 35K 1 ORkicH Hb 2EIC tailing 234 5h, Hb A,
DHBO%, 7B ® Hb OWMICIE 2m/ HH8 LTHH90% Lkl LT T Ldshh
sto TDA, Hb A, EBERZ A4 OFBEICH~, # 10~20%ENMELIE > Tinte, ThHi
EShTOARIEOES (dem) i, #540ES (14.5cm) BETET, REEEM
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£1 EFATRMEICETS Hb A, EEfE,

& Helena 4+ B R HBH
No. o SolbER pegir o nE

1 2.5% 2.5% 3.0% 3.1%

2 2.4 2.3 2.9 3.0

3 2.4 2.3 2.9 3.0

4 2.8 2.7 3.3 3.4

5 2.6 2.4 2.8 2.9

6 2.3 2.3 2.8 2.8

7 3.2 2.9 3.5 3.5
T 2.6 2.5 3.0 3.1

% 14.1

1.000- 7
. Helena kit
o
-
~ o
7
£ %
0 %/
0 .
N % other Hbs
S %
o %%
//
.
77
7
7
o

7.
1

0 5 10

Fraction (=1.0 ml) number

21 Helena v Mz X3 H5a7u<br5a, EEBEESNBEHEZTFT,

FTEOMAETHY, LrbRAILE Y FEBD2ERKDAFLDH L IRITHEREDNL Hb A,
SEEDS ST Hb A BBAL TV,
(2) Isolab # v biCDWT

Hb A, BXUEOD Hb Ot/ v 2 — iR 20 TH-7, Hb A, IBHKER
8m/, O ® Hb FHEEIZ4m/ LIBE INTV B, K208 tailing B8& o,
COEA, BoD Hb F4m/ OBEHIETHRAE (1097%) BiEHIieds, Hb A, i28m/
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1.000- % 194

% Isolab kit

2 %

E é

I

30,500-

O. v

o

other Hbs

7

N

Fraction (=1.0ml) number

B2 Isolab ¥y Mck2dHThsv< bITh, FHNRIIEES WIEHRERT,

DOEHETHRIOS UhEBEHINTHIEN, 04, Ri DREEICHAKI0~20 % &N E %R
LicbpLBbhz, M2robWo,inind, Hb A, BBy FRIBEV BR#HEIZILT
Wiz, ‘

T BB FEAREE IRV 30°CUTTRELLY, BUMEO 27 Arlicbhrd
boT, DTFRILHEBREHUV T, £CT, TOREKD 415nm Kk 2WEEEZAE
L& T h, #IAKR0.000T H - 7 D BEAEICIZ0. 01LICHE ML TV, T BBKO pH b
T.6OT.2ET LT AL &b 57,

(3)ervo—27+7— EEZKKBEICONT

Hb A, OBEB I UEEMEE S ICBENIRENE SN,
()B4 DEBEI 70l 5 6HEIKOOT

DE-52 O 4 {bic s 3@IE pH Hic>W0Tid, FHic B3 BEKI® pH %
6.70~7. 200 #HAT Oxy & Hb OR—&FkEHOTHE L EC A, 6.95~7.05CiF Hb
A, BRPITEOMO Y FELTEDbR, AUERMEER L, UL, pH 6.95 BIFT
3EX Hb A, WIEH LTV 20IKED D Hb #2H 5 L0 TFTHETHETL, Hb A; IcE
>t =, pH 7.05 LI kiciz3& Hb A, NV FOFEHICIEEL 30 tailing A& 12
%, TORER Hb A, BB X DE-52 OF4bd pH i3 7.00+0. 050858 & Kk
Iz,

ZESOBERHBICOVTIR K3 IWRTHIC Hb A, 3XUED® Hb HLicAHE
T 16m/ I B X DB LI DRI ST & 72,

Fleh 7 o~0 Hb immBEICK 2 #BE2H 5L, Hb OexfEH 6~ 15mg D&
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21.7

1.000+

7

o
o
o
o

other Hbs

0.D. (415nm)

N

7
7.7/

7

Fraction(=2.5ml) number

3 WRBIZwhFLEICEBIF A v NS T A, ST 15m/ OBHE T,

AR EA—BRATR—DOEREMEEZR Ui, 6mg UTOEE, A, IEHEOEILEHES
ETEMEEZRE, ¥/ 16mg Pk 3 & Hb A, BEhliAo Hb 2 - THEH LT
FKtco WHRD/CRY — Ry b 2 OWKIMEIZ Ho BHTE 6~ 15mg OBERT, &
BIRMEORLFHEANTH 32 Edibh - 1o,

Hb HoZ#i3, Oxy & Hb 8L CNmet # Hb Tid7 v~ b icR TR URE%
BERL, ERBEICELEEZGP 72, CO B Hb 0BAR, » 7 LBHD 3L OEHSEE
RMSNIBHEHT Oxy BAOEMADBH LN, 7 0= OHBICIEBIZL VN, HEHcE
TOREEMEL D BNBH -0, BHE, COEDD, WILE BEhicd BBELS e
T, DULTOET L,

KIEICE>THEEL Hb A, 53X UBOD Hb olsHES%E B LT Hb A, 28
ORI LZHEAFHEL, ThERVT Hb A, FB UFHELAEREEN 4R U, BHE
LRUME L OBOENI 0. 1% LT T, MERK@IZ 0.999 &30, &8 Hb A, BE TS
2IC—ET 3 ErB SN, TA—BREEZ AOTIOEREL, £0BEE®%43&, SD=
0.047, CV=1.47% %15, EBEC BHRBEL BT EBbh o7, AHEick 3 Hb A,
EHEZ, 1220108ETS. 2+£0.25%Th - 120
C5)imiERkNC CO & Hb AV 7B OREA

ZESX0HEERZY 2 CO ! Hb A, EHEEZRA VI FBERI X 2 1TRTWL,
Helena 38X Isolab # » MICRT, WIFho Hb A, BERKETHEBLERL, /0%
¥E (419nm : CO Z Hb, 415nm : Oxy & Hb) @ FWiCk - TH BLEONS NI,
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45+ /‘
7
101
o
g
o
5 r =+0999
~ .
<
o)
T
0 5 10 45

Hb A, Theoretical ()
B4 BEEI S w5 AECOMME L ENIE L O,

%2 Hb A, E#EREHzR T 5 Hb A, EEE,
() NiZEE 415nm TORGEERE,

skl Helena Isolab & &K o B ®
Ay(%) & B OWERE W7

1.3 1.0 1.6 1.7
1.7% 1.6) a.n ae Q.8

2.9 2.4 3.3 3.4
3.3% (3.2) (2.6) 3.3 @5

3.9 3.7 4.7 4.8
4.8% o) 4.0) @n 49

COBRERRHF L7 u= b HCEED COSMEMETT 35, HERETEREL RN ICE
g3 CO & Hb(e43=194) » 5 Oxy & Hb (e4§=131) icw-> L V&ML, Ldrdb
Hb A, & Hb A Tiz Hb A, OFBEEETH B0, bl ic b LT T Eic




Hb A, ®&EE a7

Hote

MUAT7Lsn< b ETORADOFENEMEELB LD, Bl 2EICHN, BHKESS
W& CO & Hb—Oxy # Hb £1thi 7 o= FBEPIC ROET LIATH - 1, i, CO
B Hb 3envo—27 75— MEBKKBHIC, WFho Hb B4 b 541 Oxy & Hbic
ZLTOI, #-T, Hb A, OEBERIEKOIEREICERINBNT EBbH > oo

2 =

DE-52 ZR\7cEK42 DI 7 v 7 L0k BEIENS HHET, E/RIZ Hb A, EBEZS5Z
7eo WRORABOEEICHN, KEO—FASHHEAR Hb A, BHIcE T 2BEEOEH
BTh5, Helena + v bBX U Isolab v FTD Hb A, Bitirts—> (M1&2) 25
THWHOHIIL, FEBTRIBLRIRELTHD, 20A, FRELRLCERLLRLD
BWRETOMEICH A0~ EN R EI > T3,

R4 ZIBBICEDRMEET 2 (2KM) 28, KRHKES 15m/ KEZELHb A, X
CEOD Hb LHIIZIIRELICERTE S BIc L, ORic Hb A, olHEE%: 15m/
WK U7chy, T2 Hb BbE L $2 BBEMBH -7, i HRO/CRY —vEeRy b 2
M3 THRITH - e,

ROT DE-52 Zflntcizah s/ n< bETRGERT N AR, BiEoF#H/L
O pH Th-t, Chid Huisman SOFEEP Kb FMICEEI LTV 31, b0 pH
HRICZOBERUBBEINT O, 204, PH # — 2 —DBEBOBERE, avF1¥ 3
YELXBOTHOEEICH EEEILD SBEMBD -7, T Hb A, EEDAD CO # Hb
BREENRIZ, Hb Ay SEEICSKBIZ IS0 A8, WEkic MEND L, ERMEICEELMELS C &
LR N
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