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Specific allelic associations vary among ethnic groups. We studied the distribution of
HLA-A, -B, -C and -DR antigens in 41 patients with insulin-dependent diabetes mellitus
(IDDM) and 280 unaffected persons in Korea. HLA typing was performed by the standard
microlymphocytotoxicity test using antisera supplied by the Third Asia-Oceania His-
tocompatibility Workshop Conference (3rd AOHWC, 1986).

There was no association between HLA-A, -B, or -C and IDDM. Howsver, the fre-
quencies of HLA-DR3 and HLA-DR4 were increased in the patients as compared with the
controls (19.56% vs 4.3%, RR 5.4, corrected p <0.005 for DR3 and 61.0% vs 36.4%, RR 2.7,
corrected p<005 for DR4)}). Also a decreased frequency of HLA-DR2 was found in the
patients with IDDM (9.8% vs 32.1%, RR 0.3, corrected p<0.05).

These results emphasize the differences in HLA-IDDM associations among different

ethnic groups.
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INTRODUCTION

Many studies of different ethnic groups have
conclusively shown that the genetic susceptibility
to insulin-dependent diabetes mellitus (IDDM) is
HLA linked". Among the various HLA specificities,
the D/DR locus antigens have the closest as-
sociatioin with this disorder, the deviation in the
frequency at the other HLA loci being secondary to
their linkage with these antigens®.

The most extensively studied are the European
and North American Caucasoid populations, in
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whom DR3 (and B8) or DR4 (and B15) increases
the risk of developing IDDM, while DR2 (and B7)
exerts a protective influence®. The specific allelic
association, however, varies among ethnic groups,
such as DR4 and DRw9 restricted to the Japanese
population or DR3 and DRw9 restricted to the
Chinese population®.

Since there have been limited data on the HLA
associations in Korean patients with IDDM®*~", we
determined whether Korean IDDM patients have
the same or a higher incidence of certain HLA
antigens as Caucasians, Japanese and Chinese or
possibly other HLA antigens in the present study.

SUBJECTS AND METHODS

Forty-one unrelated Korean patients with iDDM
were studied, 16 males and 25 females whose ages
at onset ranged from 6 to 40 yr (average 24 yr).
Clinical criteria for the selection of patients includ-
ed onset before 40 yr; body mass index less than
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25; ketosis-prone disease, and insulin dependence
to control symptoms and to prevent basal ketosis.
None of patients had other clinically detectable
endocrinopathies or autoimmune disorders. Two
hundred eighty healthy Korean volunteers served
as controls. The patients and the controls were
typed on the same panel of antisera by the same
technicians.

HLA typing for the A, B, C and DR antigens was
performed by the standard microlymphocytotox-
icity test using antisera supplied for the Third
Asia-Oceania Histocompatibility Workshop Con-
ference, 1986%. For the determination of HLA-DR
antigens, B lymphocyte enrichment was performed
by the nylon wool column technique®. The follow-
ing specificities were included in this study: HLA-

Table 1. Antigenic Frequencies of HLA-A in Patients and Controls

Patients {n=41)

Control (n=200)

HLA antigens RR x?
No. AF (%) No, AF (%)
Al 2 4.9 7 3.5 1.4 0.18
A2 17 41.5 106 53.0 0.6 1.81
A3 1 2.4 10 5.0 0.5 0.51
A1l 6 14.6 37 18.5 0.8 0.35
A 24 25 61.0 81 40.5 2.3 5.79
A 26 2 4.9 20 10.0 0.5 1.08
A 30 3 7.3 7 3.5 2.2 1.25
Aw 33 7 17.1 44 22.0 0.7 0.24
Table 2. Antigenic Frequencies of HLA-B in Patients and Controls
HLA antigens Patients (n=41) Control {n=200) RR 2
No. AF (%) No. AF (%)
B7* 10 24.4 18 9.0 3.3 7.85
B8 1 2.4 1 0.5 5.0 1.55
B13 4 9.8 9 4.5 2.3 1.84
B 27 4 7.3 3 4.0 1.9 0.86
B 35 5 12.2 32 16.0 0.2 0.38
B 37 3 7.3 10 5.0 1.5 0.36
B 38 3 7.3 4 2.0 3.9 3.41
B 39 1 2.4 3 1.5 1.6 0.18
B 44 6 14.6 41 20.5 0.7 0.75
Bw 46 2 4.9 8 4.0 1.2 0.07
Bw 48 1 2.4 1 0.5 5.0 1.55
B.51 3 7.3 33 16.5 0.4 2.26
Bw 52 1 2.4 11 5.5 0.4 0.67
Bw 54 5 12.2 22 11.0 1.1 0.05
Bw 57 2 4.9 1 5.5 0.9 0.03
Bw 58 1 2.4 7 3.5 0.7 0.29
Bw 60 * 12 29.3 26 13.0 2.8 6.78
Bw 61 ** 1 2.4 35 17.5 0.1 6.07
Bw 62 ** 1 2.4 33 16.5 0.1 5.55
Bw 67 1 2.4 2 1.0 2.5 0.57

* Uncorrected P-value < 0.01,
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Al 2, 3, 11, 24, 26, 29, 30, 31, w33, w36; HLA-B7, 8,
13,14, 27, 35, 37, 38, 39, 44, w46, w48, w50, 51, wh2,
w53, wb4, whb5, w57, wb8, wb9, wb0, wbl, we7,;
HLA-Cwl, w2, w3, w4, w5, wB, w7, wB; HLA-DR1, 2,
3, 4,5 w6, 7, w8, w9, 10.

The relative risk (RR) was determined for each
antigen by Woolf's or by Haldane’s formula. The
significance of deviation was calculated by Chi-
square analysis or, where appropriate, by Fisher's
exact test from 2 X 2 contingency tables. “Correct-
ed” P-values (cp) were derived by multiplying by
the number of HLA specificities being investigated
at each HLA locus.

RESULTS

The HLA-A and -C alleles did not demonstrate
significant differences in the frequencies between
the patient and controtf populations (Table 1 and 3).

The frequencies of HLA-B7 and Bw60 were
increased (24.4% vs 9.0%, RR 3.3, p<0.01 for B7;

29.3% vs 13.0%, RR 2.8, p<0.01 for Bw60) and the
frequencies of Bw61 and Bw62 were decreased in
the IDDM group (2.4% vs 17.5%, RR 0.1, p<0.025
for BwB1, 2.4% vs 16.5%, RR 0.1, p<0.025 for
BwB2) as compared with the controls, but none
was significant when P-value was corrected for the
number of antigens tested (Table 2).

The frequencies of HLA-DR specificities in the
IDDM and control populations are listed in Table 4.
The frequencies of HLA-DR3 and DR4 in the
patients with IDDM were significantly higher than
those in the controls (19.5% vs 4.3%, RR 5.4, cp<
0.005 for DR3; 61.0% vs 36.4%, RR 2.7, cp<0.05
for DR4). On the contrary, DR2 was decreased in
the patients as compared with the controls (9.8%
vs 32.1%. RR 0.3, cp<0.05). There was a slight
decrease of DRw8 frequency in the patients, 2.4%
compared with 16.8% of 280 normal controls, but
this decrease was not significant (p <0.025).

Table 3. Antigenic Frequencies of HLA-C in Patients and Controls

Patients (n=41)

Control {n=200)

HLA antigens RR x*
No. AF (%) No. AF (%)
Cwl 13 317 45 22,5 1.6 1.58
Cw3i 24 58.5 116 58.0 1.0: 0.01
Cw 4 1 2.4 16 8.0 0.3 1.60
Cw7 8 19.5 47 33.5 0.8 0.31
Table 4. Antigenic Frequencies of HLA-DR in Patients and Controls
HLA antigens Patients {n=41) Control (n=280) RR 3
No. AF (%) No. AF {%)
DR 1 2 4.9 22 7.9 0.6 0.46
DR2* 9.8 90 321 0.3 8.66
DR 3 *#* 19.5 12 4.3 5.4 14,19
DR 4 * 25 61.0 102 36.4 2.7 9.01
DR S 2 4.9 14 5.0 1.0 0.12
DRw 6 *** 1 2.4 47 16.8 0.1 5.79
DR7 4 9.8 13 4.6 2.2 1.86
DRw 8 8 19.5 50 17.9 1.1 0.07
DRw 9 5 12.2 59 21.1 0.5 1.77
DR 10 1 2.4 6 221 1.1 0.01

*  Corrected P-values 0,05,
*¥* {jacorrected P-value < 0.05.

** Corrected P-value < 0,005
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DISCUSSION

In the present study, HLA-DR3 and DR4 had
significant positive associations and DR2 had a
significant negative association with IDDM. Also
there was no difference in the incidence of DRw9
between the patients (12.2%) and the controls (21.
1%). Amazingly, these data are similar to the
results tound in several diabetic populations of the
European and North American Cancasians®. How-
ever, our results are different from the results
found in the Japanese, Chinese and North Indian
populations*!*~!¥_ These findings empbhasize the
difference in HLA association with IDDM among
different ethnic groups and this ethnic variability in
HLA-IDDM associations may suggest that the
association is not primarily with HLA-DR locus but
rather, primarily, with other genes (primary
disease-promoting genes of IDDM) that are linked
to the HLA-DR locus.

Interestingly, we also found an decreased fre-
quency of DRw6 in Korean patients with IDDM,
although it was not statistically significant. This
result supports that DRw6 exert a possible protec-
tive influence on the development of IDDM that
have been suggested in a study from Australian
Caucasoid population by Kohonen-Corish et al'®.
In the past, the serotyping for accurate assignment
of the DRw6 specificities has been difficult due to
the lack of monospecific typing sera. Indeed, in the
definitive study of HLA and IDDM in the Eighth
International Histocompatibility Workshop, tabula-
tions of DRw6 were omitted due to technical
difficulties'. The possible protective role of DRw6
in IDDM may have previously overiooked. DR2 and
DRw6 show similarities in their DQ,and DQ; res-
triction fragment length polymorphisms, with dif-
ferent combinations of these occuring in different
DR2 and DRw6 positive cells'®. Further studies on
the protective role of DRw6 in IDDM using serotyp-
ing and genotyping will be needed, we think.

In this study, we found a trend of increase in B7
and BwB0 and decrease in Bw61 and Bw62 fre-
qguencies in the patients with IDDM, although none
reached statistically significant level when correct-
ed P-value was calculated. This result was a con-
trast to HLA-B association with IDDM that had
been found in other ethnic groups®. These differ-
ences suggest that the assoication of IDDM with
HLA-DR locus is stronger than that with HLA-B
locus. The ethnic difference of association with
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HLA-B locus can be explained by the different
patterns of linkage disequilibria with the HLA-DR
locus in different populations, if IDDM is the same
in different populations.
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