
er chain lengths, similar to the two 
other patients we have studied (3). Re- 
cent information on the fatty acid com- 
position of MLD myelin sphingolipids 
from a 10-year-old patient has been 
obtained by Norton and co-workers 
(12) who found that cerebroside and 
cerebroside sulfate contained normal 
proportions of long-chain fatty acids, 
but that sphingomyelin was deficient in 
them. Based on this evidence, the over- 
all deficiency of long-chain sphingo- 
lipids in MLD myelin is smaller than 
originally anticipated. The possibility 
still remains that myelination does not 
proceed until sufficient quantities of 
long-chain sphingolipids are present, 
and that a deficiency of these mole- 
cules in white matter in MLD results 
in an impairment of myelin synthesis 
(3, 11). 

Equally significant, however, are the 
excessive proportions of cerebroside 
sulfate in MLD myelin. The presence 
of excessive proportions of this sulfated 
galactolipid in the myelin membrane 
will lead to a preponderance of electro- 
negative sulfate groups at the outer 
surface of the myelin bimolecular lipid 
leaflet. Unless these electronegative 
groups are balanced by cationic groups, 
such as the amino groups of the struc- 
tural protein of myelin, or by other 
cations (calcium, potassium, and oth- 
er), the surface charge of the myelin 
lipoprotein will be more electronega- 
tive than normal. Thus, the surface 
charge, the ionic environment, and, 
consequently, the degree of hydration 
of the myelin lipoprotein may be ab- 
normal in MLD. These abnormalities 
in charge and hydration may alter the 
configuration of the structural protein 
of myelin in MLD; lead to an increased 
permeability of the myelin membrane, 
especially for cations; and impair the 
packing of adjacent myelin lamellae, 
owing to mutual charge repulsion or 
excessive hydration effects, or both 
(13). These molecular defects may con- 
tribute to the pathogenesis by impair- 
ing the synthesis of the myelin mem- 
brane, in turn giving rise to a myelin 
deficiency; hastening the breakdown of 
myelin due to instabilities in its molecu- 
lar makeup; and resulting in a slowing 
of nerve impulse conduction (14), due 
both to deficient quantities of myelin 
and to the presence of abnormally 
constituted myelin which is an inef- 
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pecially its loose packing and apparent 
degradation-seen on electron micro- 

scopic examination of peripheral nerves 
in this disease (15). Despite the specu- 
lative nature of these conjectures, the 
disclosure of a molecular abnormality 
of the myelin membrane in a disorder 
of myelination indicates that other dis- 
eases in which myelination is defective 
may also involve the formation of 
chemically abnormal myelin. 
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A survey was made in 1962 among 
a group of normal Thai adults from 
northeastern Thailand to determine 
the distribution of haptoglobin types 
(1) and to compare it with the dis- 
tribution of anomalous hemoglobins in 
the same population (2). Among 676 
subjects tested, one individual had, in 
addition to the normal hemoglobin A, 
another exhibiting the increased anodal 
mobility characteristic of hemoglobin 
J (3, 4). 

Subsequent studies among mem- 
bers of the individual's family who 
were living near Nakhornratchsima 
(Korat), in Korat province, north- 
eastern Thailand, revealed an interest- 
ing group of individuals with the fol- 
lowing combinations of hemoglobins: 
E, A+E, A+J, and J+E (5). Pending 
completion of our analytical studies, 
which should establish the exact na- 
ture of the structural anomaly, the 
"fast" hemoglobin from this family 
has been identified provisionally as 
JKorat (2, 5). 

A survey currently is in progress to 
determine the relative frequency of oc- 
currence of JKorat in northeastern 
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Thailand. Preliminary results of the 
study suggest that heterozygotes for 
hemoglobin JKorat are by no means 
rare. 

Blood samples have been analyzed 
(6) from 1923 Thai adults; almost 
all the individuals originated from 
northeastern Thailand, and most of 
them are residents of Korat province. 
Hemolysates made from the blood clots 
(7) were analyzed electrophoretically 
by the vertical starch-gel method of 
Smithies (8); the tris-EDTA-borate buf- 
fer, pH 9, of Aronsson and Gronwall 
(9), at the lower concentrations de- 
scribed by Goldberg (10), was used in 
the analysis. 

In contrast to the first survey, in 
which just one individual among 676 
exhibited A+J hemoglobins, nine in- 
dividuals, or 0.47 percent, of the 1923 
were heterozygous for hemoglobin J. 
Among these nine subjects, six had 
A+J hemoglobins, two had J+E, 
and one had J along with an un- 
identified "slow" hemoglobin with a 
mobility slightly faster than E and ap- 
proximately equal to that of D. For 
all nine subjects, visual inspection of 
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Hemoglobin JKorat in Thais 

Abstract. Hemoglobin JKorat, a "fast" hemoglobin with an anomaly in its beta 
chain different from the anomalies previously reported, was the major hemoglobin 
component in the blood of nine subjects among 1923 Thais from northeastern 
Thailand. After hemoglobin E, JKorat is the second most frequent of the anom- 
alous hemoglobins among Thais. 
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the starch gels indicated that the J 
component comprised more than 50 
percent of the hemoglobin present. 
Blood samples from an additional 36 
subjects among the 1923 studied 
showed evidence of a fast component 
apparently identical with J; however, 
we think additional blood samples 
from these subjects should be exam- 
ined before a final decision is made 
concerning its identity. 

The subjects do not represent a 
random population sample chosen spe- 
cifically for a survey of abnormal 
hemoglobin incidence; nevertheless, 
they do provide a small sampling from 
northeastern Thailand. In almost all 
instances only one member of a fam- 
ily group is included. The size of the 
sample precludes reliable estimates 
concerning the incidence of JKorat in 
various parts of northeastern Thai- 
land; however, its occurrence in ap- 
proximately 0.5 percent of the entire 
sample is noteworthy. Our results sug- 
gest that the incidence of hemoglobin 
JKorat may be shown in future de- 
tailed studies to be appreciable in 
some portions of Thailand. It appears 
quite likely that, next to hemoglobin 
E, JKorat is the most frequent anoma- 
lous hemoglobin among normal Thais. 
It also appears possible that consider- 
able heterogeneity will be found with- 
in the Thai people with respect to the 
incidence of JKorat 

The occurrence of particular anoma- 
lous hemoglobins in several ethnic 
groups may prove to be of some eth- 
nological importance. Therefore it is of 
interest to compare the structural re- 
lationship of hemoglobin JKKorat with 
that of the J-type hemoglobins re- 
ported previously. Following Thorup's 
initial report of hemoglobin J in an 
American Negro (3), other reports 
have appeared concerning hemoglobin 
J in Negroes (11-13), European Cau- 
casians (14-16), Algerians (17), Guje- 
rati Indians (18), tribesmen from 
northwestern Pakistan (19), Indo- 
nesians (20), Chinese (21), and others 
of obviously mixed ancestry (22). 
Clearly, not all of the hemoglobins J 
are identical; some are alpha-chain 
anomalies and others are beta-chain 
anomalies (11-16; 23); two of them, 
JBaltimore and Joxford, have established 
structures. The structure for hemo- 
globin JBaltimore, found in an Amer- 
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to be a2A/21 6Asp. The same structure 
was found independently by Holman et 
al. (15) in their English family. Hemo- 
globin NNe^ IIaven-2, from a French 
Caucasian family (24), also has a struc- 
ture identical with that of JBaltimore- Lid- 
dell et al. (16) found that Joxford has an 
analogous replacement of glycine by 
aspartic acid at position 15 of the 
alpha chain: a215 Asp /82A; the same 
structure was reported (25) for hemo- 
globin Iinterlaken- 

Although its precise structural 
anomaly has not been established, 
hemoglobin JKIorat is different from 
both JBaltimore and Joxford; our prelimi- 
nary work (26) indicates that the 
anomaly in JKorat resides in the se- 
quence encompassing positions 41 to 
59 of the beta chain (tryptic peptide 
/, T5), where an aspartic acid replaces 
either phenylalanine or glycine. The 
same region of the beta chain is also 
affected (26) in hemoglobin J-reinun,g 
a J hemoglobin found in a Hakkanese 
Chinese family in Taiwan (27). 
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