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Quantitation of Abnormal Hemoglobins:

An assessment of three methods

Yupa Jivirivawat M.S.*
Supis Chindavanig. M.S.**

ABSTRACT

An assessment of three methods. A comparison of the values of
normal and abnormal hemoglobins obtained by cellogel microelectrophore—
sis, cellulose acetate electrophoresis and DEAE sephadex column chromat-
ography enabled the hemoglobin A, values in norma! and B-thalassemia

irait subjects to be defined. The percentages of E, F, H, and Bart's
hemoglobins obtained from two electrophoretic methods are not found 1o

be statistically different

Quantitation of abnormal hemoglo procedures2,3.4 These factors may
bins can be done by several methods.
Electrorhoresis and chromatography
are commonly employed. The assav
by DEAE-:ephadex column chromato
graphy is limited to slow moving  have bzen reporied!sd Recently the

hemoglobins and to hemcglobin F1
Electrophoresis has been improved bv
changing the size of electrophoretic ~ hemoglobin types was introduced by

alter the hemoglobin values. Compar-
ison of Ay hemoglobin concentration
by electrophoresis on different media

use of cellulose acetate gel as a supp
orting medium for the quantitation of

cells by new types of supporting mem various investigators2:3.4 There is an
brane, and by improved operational  obvious need to compare the hemoglo
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bin values determined on different
types of electrophoré(ic membrane.
This paper represents a comparison
of one chromatographic and (wo ele—
cirophoretic determinations of hemoglo
bin types. The results obtained will
be useful in th2 clinical
thalassemic disease.

evaluation of

Methodology

The DEAE sephadex chromatogra
phy follows the method ol Huishman
et al>. Hb A , E and F were sep-
arated from other hemoglobins on
DEAE sephadex column. Quantitation
depended on clution of the hemoglo
bins and subsequent colorimetric deter—
mination. The two electrophoretic met-
hods employed were those of Wasi

and Pootrakul,6 and Chindavanig2. In
Wasi's method, all types of Hb were
separated in an electrophosetic cell on
celluluse polyacetate and quantitated
colorimetrically. The other method was
parformed in microelectrophoretic cell
with cellulose acetaie gel as supporling
Quantitation made

medium. was

densitometrically. The procedures were
summarized in Table 1.

Collection and preparation of
samples,

Hemolysates containing 150 nor—
mal and 145 abnormal
obtained from the laboratory

hemoglobins
service

Bull Chiang Mai AMS

of two local hospitals were prepared.
from EDTA venous blood by the met-
hod of Chernoff’.
analvzed within 3 days of collection.
Three methods were performed in
parallel on each series of samples.
Hemogiobin Ay . E, and F samples

All samples were

were "analysed by DEAE sephadex
column chromatography. Hemoglobins-

A, E,F, H, and Bari’s were quantitated:

by two electrophoretic methods.

Results and Discussion

Com parison of methods

Results of three determinations for

concentrations of homoglobins Az

E, F. H and Bar’s were shown in
Fable 2. The AZ hemoglobin values

were compared in Fig. 1. The tests and
correlation were shown in Table 3.
With the exception of Ay hemogiobin
a good correlation was found between
cellulose acetate electrophoresis (CAE)
and cellulose acetate gel microelecir-
ophoresis (Figs 3,4, and 5). The A,
and low E Hb wvalues yiclded by the
CGME method were higher

those found with DEAE sephadex
chromatographic method (DSC).

than

Normal values of A5 hemoglobin
by cellogel micrcelectrophoresis ranged
from 2.3 to 5.8% with a mean of 4.1%

and a standard deviation + 0.8%. In

B-thalassemia trait the range was 6,0-



Vol. 12 No,; 3 Octqbg.{' 1979

to 12 67% with the mean value of 4.83%
and a standard deviation of + 1.72%
No overlap of Hb Ay values between

normal and B-thalassemia trait persons
was noted, Hb A, values obtained by
electrophoresis on  different medium
reported by other investigators were

compared in Table 4.

Protein interference.
Other proteins which might migrate
at the same rate as A, Hb fraction

CGME method have
considered. The

in the been

percentages of
hemoglobin A determined by staining
and elution were similar. It was

concluded that no other proteins

migrated in the A, fraction with the
CGME method,

149

Influence of instrument and

supporting membrane,

By using the same microelectro-
phoretic  cell, cellulose polyacetate
membrane is too limited to allow for

separation of H and Bari’s hemoglo-
bins, as shown in Fig, 2. In. contrast,

the gelatinized cellulose  acetate
membrane proves to be capable of

detecting these two hemoglobin variants.

We conciude that cellogel mieros-
lectrophoretic method is suitable for
quantitative determination of abnormal
hemoglobins bscause it s less
4

lime

consuming” and the processed memb-
rane with densitometric analysis can
be preserved of a permanent
The reprodu:ibility is found 1o be
satisfactory.  The method provides
highly sp:cific confirmation of hemo-
globins A, Ay E, F, H, and Bart's

record.

withour previous screening3 j
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Table 2 Comparison of the amount ot abnormal hemoglobin components obtained from three methods

Types Disease n DEAE Sephadex Cellulose acetate Celioge! micro
of Hb chromatography electrophoresis electrophoresis
mean + S.D, rangeZ mean +_ S.D., range?  mean + S.D, range?

A2 normel 150 2.63 + 045 330 + 0.72 411 + 082
L9 =g B .6 = 4.7 2i3 =" 5.8
B-—thal. traits 50 5.77 + 1.2 6.98 * 1.81 8.43 + 1.72

3.8 = 15 4.8 — 12,8 6.0 — 12.6
E Hb E trait 30 29.68 + 5.74 29.45 + 6.32 33.89 + 652
1600400 14,2 — 45,6 2056 — 45.9
thal. Hb E disease 15 50,92 + 14.27 Am.mmn_.. 17.44 50.64 + 15.84

36.0 — 88.0 2760 — 918 36.9 — 80.4

F thal. Hb E diaease 15 4908 + 14.27 51.35 + 17.44 49.36 + 15.84
12.0 — 64.0 B2 TIH 10.6 = 64,1

H Hb H diseate 26 == 11.6 + 5.19 10.08 + 6.13
2,07 == 900 208~ "22.8

Bart's  thal. Hb Bart's 9 - 7.05 + 3.77 B.44 + 4.02
28 =~ 12.8

1.5 = 9.30
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Fig. 1. Comparison of hemoglebin ‘2 values as derived by three
different methods.
Hemolysates from the centrol (Nermal A, levels) are
designated as 0, and from beta-thalassemia as A
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