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Qrrantitation of Abnormal llemoglobinc :

An asEessme[t of three methods

Yupa Jiviriyawar Nl.S, "
Supis Chindavanie. M.S."

ABSTRACT

An assessmeDr of three methods. A comparison of rhe values of
normal and abnormal hemoglobins obrained by cellogel microelectropborc_
sis, cellulose acetate electrophoresis and DEAE scphadex column chromat_
ography enabied rhe hemoglobin A2 values in normal and B-thalassemia
irait subjecrs to bc defined. The perccnragcs of E, F, H, and Bart's
hemoglobins obtained from two electrophorctic methods ate not found ro
be sratistica y diflerent

Quanritation of abnormel
bins can be done by s""er"r l".l:gdls: 

procedures?'3'4 Thcse factors may

Electrophoresis and cbromarosraohv alter the hemoglobin values' compar-
are ctmmonlv employed. r1." .rru' ison of 42 hemoglobin concentrrtion

by DE\E-:eohadex column chromaro by electrophoresis on different media
graphy is limired to slorv moving have b.:en reprrredl,5 Recenlly lhe

hemoglobins and to bemcglobin Fi use of cellulose acetate gel as a supp

Electrophorcsis has been improved b_v orting mcdium for the quantitlttion of
changi;:g lhc size of eleclrophoretic hemoglobjn lypes was inrroduc"d by
cclfs by nelv types of supporring mcm various invesriga rcrs!,3,4 Thcrc is anbrane, and by improved operational obvious need Io compare rhe hemoglo
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bin values determined on differcnt
types of elcctrophorcric membranc.

This paper reprcsents a comparison

of onc chromatographic and rwo cle-
ctrophoretic dcterminations of hemoglo

bin types. The resulls obtained will
bc useful in th3 clinical evaluation of
rhalassemic disease.

M€thodotogiy

The DEAE sephader chromatogra

phy follows the method ol Huishman

er al5. Hb A2 , E and F were sep-

arated from other hcmoglobins on

DEAE sephadex column. Qudotitation
depended on clution of the hemoglo

bins and subsequenr colorirnetric ddter-

mination. The two elecarophoretic met-

hods employed were those of Wasi

and Pootrakul,6 and Chind:vanig2. ln
Wasi's method, all (ypes of Hb were

scparated in an clcctrophosetic cell on

cellulose polyacetate and quantitated

colorimcrrically. The other rnethod was

performed in microelectrophoretic cell

wi(h ccllulose acetate gel as supporting

medium. Quantilation was made

densitometrically. The procedurcs were

sumnrarizcd in Table l.

()ollectlon and I'rel)aration ol
satDpl€1.

Hemol!sates containing 150 nor-
mal and 145 abnormat hemoglobins

obrained from the laboratory service

Bull Ctttang Mai AMg

of two local hospirals were prepared

from EDTA venou: blood by rhc met-

hod of ChernoffT. All sarnples werc

anal-vzed wirhin 3 days of collecrion.
Three methods were performeC in
parallel on each series of samples.

Hemoglobin A: , E, and F samples

were lanalysed b' DEAE sephadex

column chromatography. Hemoglobins.

A2' E, F, H, and Baris were quanlirated,

by tlvo el€ctrophoretic methods.

Ra€ulte and Dlscusston

CoElparlson o? Eetltod8

Rcsults of three determinations for

concentrationJ of homoglobins At
E. F. H and Bart's uere shown in

fable 2. The A, hcrnoglobin values

were compared in Fig. 1. The tesls and'

correlarion werc shown in Table 3...

With the exception ol' A2 hemogiobin

a good correlation was found bctween-

cellulose ecetare electrophoresis (CAE)

and cellulose acctatc gel microslcctr-
ophoresis (Figs 3,4, and 5). The A2

and low E Hb values yielded by the

CCME method were hrgb€r thal},

thosc found with DEAE sephadex

chromatographic me thod (DSC).

Normal values ol 42 hcmoglobin

by cellogel micrcelectrophoresis ranged r

from 2.3 to 5.8% wirb a mearr of 4.l%

and a standard deviation | 0.E7". In

B-thalassemia rrair the range was 6,0

t
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ro 12 6% wirh rhe mean value of 4.g3%
aDd a srandrrd deviarion of 1 1.72y".

No overlap of Hb ,{2 values ocrween
normal and B-rhalassemia trait persons
waj nored, Hb A.2 vatues obrained by
elecrrophore:is on difi'ercnt mediu{n
reporrcd by orhcr investiga(ors were
compared in Table J.

Protei n i nterfere.nce.

Orher proteins which mighr mrgrate
at: ths sarDc rate as Aa Hb fracrion

in rhe CGN,IE merhod have been

considered. The percentages of
hcmoglobin \2 derermined by sraining

and elution were similar. h was
concluded that no orher prorcins

migrarcd in rhc ,{2 lraction wrrh rhe

CGME rner hod,

l{9

Idfluenee of I nstcurnerrt and
aupportlirg rosrobrarre;

By u,ing the san)e microelecrro-
phoreric cell, cellulose polyacerare
membrane is roo limired to allow for
separarion of H and Barr's hemoglo-
binj, as shorvn in Fig. 2. In. conrra;r,
the gelatinized cellulose acer ate
membrane proves to be capable of
detecring these two hemo,elobin vanan!s.

Wc concluJe that cellogel microe-
lectrophoretic method is suitable for
quanritarive determination ol abnorma I

hemoglobins b:cause ir is less rimc

consuming4 and the proccssed memb-
rane with densitonretric analvsrs can
be preserved of a permanent recoro.
The rcprodu:ibiliry is found ro be
sarisfactory. The melhod provides
highly sp-'ciiic r:onfirmarion of hemo-
globins A, A2'E, F, H, and Bart's.

wirhour previous screening3
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