IV. RESULTS

A. Identification of HLA-DQA1, HLA-DQB1 and HLA-DRBI1 alleles by
hybridization and non-isotopic detection

A.1 HLA-DQAI1 locus

Eleven allelic forms of the HLA-DQAI1 locus have been identified in the 11
International Histocompatibility Workshop (Kimura et al., 1991). In this study, ten probes
were chosen from the 11™ reference protocol and two new probes were designed to help
discriminate the alleles HLA-DQA1*0502 and *0501 (Table 5). Thus, the 12 SSO probes
that we employed could distinguish upto nine allelic forms of the HLA-DQAL locus.
Seven alleles were indeed detected in this population of northern Thais with Graves’
disease: HLA-DQA1*0101/0104, *0102, *0103, *0201, *03, *0501/0503 and *0601
(Table 16). Two other alleles, HLA-DQA1*0401 and *0502 were absent.

A2 HLA-DQBI locus

Seventeen allelic forms of HLA-DQBI1 locus had been detected by the 11%
International Histocompatibility Workshop protocol (Kimura et al, 1991). They were:
HLA-DQB1*0501, *0502, *0503, *0504, *0601, *0602, *0603, *0604, *0605, *0201,
*0301, *0302, *0303, *0401 and *0402. The alleles HLA-DQB1*0503 and *0303 have
now been subdivided into two alleles each, HILA-DQB*05031 or *05032 and *03031 and
*03032, respectively (Marsh and Bodmer, 1995). By using 17 DQB SSO probes capable
of distinquising all 17 alleles, we detected only 13 alleles in Graves’ disease patients (Table
18). The alleles HLA-DQB1*0504, *0603, *0605 and *03031 were absent. Unexpectedly,
the sample number G006 did not hybridize with any probes.

A.3 HLA-DRBI generic group

For the typing of HLA-DRB locus, all samples were amplified first with the
generic DRB1 primer pair. Hybridization with the probes DRB SSO 1001 to 1008N
probes allowed the assignment of the subjects into one or two following eigth DR groups
which corresponded with the HLLA-DR serological specificities (Table 15 ).



46

Subjects with serological specificities DR7, DR9 and DR10 were positive with the
probes 1006, 1007 and 1008N probes, respectively. Among these individuals, the HLA-
DRBI1 alleles that could be typed directly following the generic DRB amplification
procedure were HLLA-DRB1*07, *0901 and *1001 {corresponding to DR7, DR9 and
DR10, respectively). The number of Graves' patients bearing these three alleles is shown in
Table 27 and 28. Although the HLA-DRB1*07 can be subdivided into two alleles (HLA-
DRB1*0701 and *0702), these two alleles had the same hybridization pattern (Kimura et
al., 1991) because they were identical in the second exon and were different in the third
exon (Marsh and Bodmer, 1995). There were 5 HLA-DRB1*07 positive subjects in the
patient group.

The DRY specificity is-encoded by two allelic forms (HLA-DRB1*09011 and
*09012) of the HLA-DRB1 gene. Using only the probe 5705 which reacts with the HLA-
DRB1*09012 allele, but not *09011 allele, we could distinguish these two allelic forms
only when they were not inherited simultaneously (ie. in heterozygous state). In Graves'
patients, 50 out of 62 DR positive subjects were HLA-DRB1*09012 heterozygotes; the
remaining 12 were HLA-DRB1*09 homozygotes (Table 27). Among the latter, some may
be heterozygous for the HLA-DRB1*09011/%09012 alleles, or homozygous for the HLA-
DRB1*09012 allele eventhough the probe 5705 gave positive result.

The HLA-DRB1*1001 was the only allele found in patients with DR10 serological

specificity (Marsh and Bodmer, 1995). There was four individuals who were positive for
the HLA-DRB1*1001.

A.4 Other groups of the HLA-DRB1 locus
A.4.1 DRI and DR4 groups

The serological specificities DR1 and DR4 correspond to the HLA-DRB1*01
allele and HLA-DRB1*04 allele, respectively (Table 15). Recently, the HLA-DRB1*01
allele have been subdivided into four distinct allelic forms: HLA-DRB1*0101-*0104
(Marsh and Bodmer, 1995). In this study, all Graves’ patients were negative with DRB
SSO 1001 (which was positive with the allele DRB1*01). There were 17 individuals who
showed positive result with the probe 1004. They were all HLA-DRB1*04 heterozygotes.
By this molecular typing method, the HLA-DRB1*04 can be further classified into 22
alleles (HLA-DRB1*0401-*0422) (Marsh and Bodmer, 1995). However, we did not
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attempt at further subtyping because they represented only a small proportion (4.8%) of
the patient group.

A.4.2 DR2 group

Seven DRB probes (1002, 2813, 7002, 7003, 7011, 8601 and 8603) were used to
identify five alleles (out of eleven) in the DR2 group (Table 9). Among 130 patients in the
DR2 group, four alleles (HLA-DRBI*1501, *1502, *1504 and *1602) were identified
(Table 27 and 28). The DRB1*1602 allele was found in 59 subjects; it represented the
largest subgroup (Table 20 and 21).

A.4.3 DR52 associated DRB1 group

This group consisted of HLA-DR3, HLA-DRS, HLA-DR6 and HLA-DRS
specificities (Fig 3). The DRB SSO probes 1003 and 1005 were used to distinguish the
DR52 associated DRB1 group. There were 98 patients who were positive with the DRB
S50 1003 and/or DRB SSO 1005 probes. Following the second amplification with the
group specific primer pair, 14 additional probes were used for detecting DR52 associated
alleles (DRB SSO 2813, 5701, 5702, 5703, 5704, 5708, 7002, 7003, 7004, 7007, 7010,
8601, 8602 and 8603). Among 25 alleles that were reported in the 11 Workshop, 11
alleles (HLA-DRB1*0301, *1101, *1106, *1201, *1202, *1302, *1303, *1401, *1403,
*1404 and *1405) were found in this group of patients (Table 20 and 21). They were
further subdivided into 3 groups in accordance with the serological specificities. The
HLA-DRB1*0301 allele was grouped as HLA-DR3. The HLA-DRS5 group was consisted
of the HLA-DRB1*1101, *1106, *1201 and *1202 alleles. The last group, HLA-DR®,
was composed of HLA-DRB1*1302, *1303, *1401, *1403 and *1404 alleles. The HLA-
DRB1*1401 allele constituted the biggest group. There were 4 samples (G043, G071,
G079 and G172) that were problematic; their hybridization signals could not be
interpreted.

B. Distribution of HLA-DQAI, HLA-DOBI1 and HLA-DRB1 alleles in male and
female Graves' patients.

B.1. HLA-DQAI locus
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Among seven HLA-DQAI1 alleles detected, the HLA-DQA1*0102 allele was the
most frequent allele in both male and female patients (Table 16 and 17). The frequency of
HLA-DQA1*03 allele was comparable to that of HLA-DQA1*0102 allele only among
male patients. Two other alleles, HLA-DQA1*0101 and *0501, were found less
frequently and the rarest allele was the HLA-DQAI*0103 allele. A new HLA-
DQA1*0502 allele was not found in this population.

There was a significant negative association between the HLA-DQA1*0601 allele
with Graves' disease (RR = 0.21, pc = 0.00007). The preventive fraction (PF) confered
by the allele HLA-DQA1*0601 was 9%. This negative association was detected in both
the male and female subgroups (Table 16 and 17). The distribution of HLA-DQAI alleles
in patients who were subgrouped according to the onset of disease was similar to that of
total Graves’ patients (data not shown).

B.2 HLA-DQBI locus

The allele HLA-DQB1*0502 was the most frequent allele in both of the patient
and the control groups (Table 18 and 19) (Wongkuttiva, 1994). Other alleles, HLA-
DQB1*05032, *0604 and *0402, were quite infrequent; the cumulative allele frequency of
these three alleles was less than 1%. The distribution of these HLA-DQB]1 alleles was not
different between male and female patient groups.

No significant association between any HLA-DQBI1 alleles and Graves' disease
was detected. The HLA-DQB1*03032 allele showed high relative risk (RR = 1.88, EF =
9.5 %) but this did not reach statistically significant level. On the other hand, when the
patients were divided according to the age of onset, the HLA-DQB1*03032 was
significantly associated with Graves® disease in the younger patient group (the age of onset
of disease below 31 years) (RR =2.28, pc = 0.03, EF = 13.3 %).

B.3 HLA-DRBI locus

The alleles HLA-DRB1*09012 and *1602 were the most frequent alleles in this
population (Table 20 and 21). HLA-DRB1*1501 and *1401 alleles were also found at
high, but lesser, frequencies. When the patients were classified according to HLA-DR
serological specificities, the HLA-DR2 group was the largest group. Within this DR2
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group, the HLA-DRB1*1602 allele was the most frequent allele. The second most
common serological specificities in Graves' patients was the specificity HLA-DRS. The
third group was the specificity HLA-DRS6 and, in this group, the allele HLA-DRB1*1401
was detected at the highest frequency. The smallest group was HLA-DR10 with only the
allele HLA-DRB1*1001 found. ‘

The distribution of the HLA-DR alleles in male patients differs from those of the
female group. In male patients, the first and second most commonly found alleles were:
HLA-DRB1*09012 and *1602. In the female patiénts, however, the alleles *1501 and
*1502 were the third and fourth most common alleles. In contrary, the third and fourth
were the alleles *1401 and *1501 in male patients.

The HLA-DRS serological specificity showed a statistically significant negative
association with Graves' disease (RR = 0.41, pc = 0.005, PF = 10 %). The allele HLA-
DRB1*1202 was the most common allele in HLA-DR5 group; this allele gave the relative
risk of 0.23 (pc = 0.00006). The preventive fraction from the HLA-DRB1*1202 allele was
11%. On the contrary, the HLA-DRB1*1101 allele appear to result in the highest risk of
developing Graves' disease (RR = 3.11) but again this association did not reach
statistically significant level.

C. Distribution of HLA-DOA1, HLA-DQBI1 and HLA-DRBI1 alleles among
patients with exophthalmos

Exophthalmos was found in 58% (101 out of 177) of this group of Graves'
patients. Comparison of the patients with exophthalmos with the control group revealed
significant decrease of the alleles HLA-DQA1*0601 and HLA-DRB1*1202 alleles in the
patients with exophthalmos (RR = 0.22, pc = 0.003, PF = 9.6 % and RR = 0.25, pc =
0.005, PF = 6.1 % respectively) (Table 22, 25 and 26); however, similar reduction was
also observed in patients without exophthalmos. No association of any HLA-DQB]1 alleles
with the presence of exophthalmos was detected. A tendency for patients with the HLA-
DQA1*0501 allele (RR = 1.84, pc = 0.45), HLA-DQB*03032 allele RR =186, pc =
0.54) and HLA-DRB1*09012 allele (RR = 1.65, pc = 1.75) with exophthalmos was noted
but did not reach statistically significant level. Similar tendency was also observed in
patients without exophthalmos. |

When patients with/without exophthalmos were further subdivided into two
groups according to the age of onset, the HLA-DQB1*03032 allele was significantly
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increased in the group of early-onset patients with exophthalmos (RR = 2.83, pc = 0.007,
EF = 17.9 %).

D. Distribution of HLA-DOA1, HLA-DOBI1 and HLLA-DRBI alleles among

patients with relapse/exacerbation

Eighty-one patients were classified as having relapse/exacerbation. In 6 patients
relapse was diagnosed only on the clinical group, but in 48 there was laboratory
confirmation. Twenty-seven patients were regarded as having disease exacerbation. When
the two clinical courses were considered together, Graves' disease relapse/exacerbation
was associated with the HLA-DQBI1*03032 allele (RR = 2.33, pc = 0.02, EF = 13.8 %)
and the HLA-DRB1*09012 allele (RR = 2.20, pc = 0.04, EF = 13.6 %) (Table 30 and 31).
However, when further subdivided, only the exacerbation group was associated with
HLA-DQB1*03032 allele (RR = 2.83, pc = 0.04, EF = 17.9 %) and the HLA-
DRB1#09012 allele (RR = 3.67, pc = 0.05, EF = 20.9 %). The HLA-DQB1*03032 was
also significant associated with the laboratory proven group (RR = 2.98, pc = 0.03, EF =
19.1 %) and the exacerbate group (RR = 3.48, pc = 0.05, EF = 22.9 %) with the early age
of onset of disease (Table 37). If only the antigen frequency was taken into account, the
HLA-DRB1*1303 allele showed a significant association with relapsing disease.

E. Distribution of HLA-DQA1, HLA-DOB1 and HLA-DRBI1 alleles in Graves’
patients with uncommon manifestations

Periodic paralysis, myopathy and myasthenia gravis were uncommonly associated
with Graves’ disease. The antigen and allele frequencies of HLA-DQA1, HLA-DQB1 and
HLA-DRB1 genes in the subgroup of patients who were presented with these
manifestations are shown in Table 38. The estimation of the relative risk was not done
because of a small number of subjects in each group (10 patients with periodic paralysis,
12 with myopathy, and 3 with myasthenia gravis). The distribution of alleles tended to be
quite similar to those of regular Graves’ patients. Patients with periodic paralysis mostly
inberited the HLA-DQA1*03, HLA-DQB1*0502, HLA-DRB1*1401 and *09012 alleles.
The alleles HLA-DQA1*0102 and HLA-DQB*0502 and HLA-DRB1*09012 were also
found in patients with myopathy.
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F. Comparison of the frequency of polymoxphic amino acid residues in HLA-DOQA1
and DOB1 molecules.

Among patients with insulin-dependent diabetes mellitus there is a strongly
significant association between the absence of aspartic acid residue at the position 57 of
the HLA-DQB molecule and insulin-dependent diabetes mellitus (Todd et al, 1987
Badenhoop et al, 1995). Similar association has been detected in celiac disease and
Graves' disease (Paulsen et al., 1995). In our study, the frequency of Graves' patients who
had non-Asp DQ57 allele was 52.8% compared with 56.8% in normal subjects; this
difference is not significant statistically. Our finding and some of other studies in Oriental
Graves' patients did not follow the DQB57 pattern (Inoue et al., 1992; Cavan et al., 1994).

In the three-dimensional structure of the extracellular portion of HLA-DRI,
certain amino acid positions were involved in forming the antigen binding groove (Brown
et al, 1993). Comparison of the crystal structure of the HLA-DR molecule with
polymorphic amino acid positions which were found in different HLA-DQA and -DQB
molecules revealed at least 6 polymorphic positions of the HLA-DQA molecule and 11
polymorphic positions of the HLA-DQB molecule which lined the peptide binding groove.
Comparison of the frequency of the alleles that beared each polymorphic amino acid
positions between Graves' disease patients and normal subjects revealed that 95.1% of all
HLA-DQA alleles found in Graves' disease patients contained tyrosine residue at the
position 25 (alleles HLA-DQA1*0501, *0301, *0101 and *0102) compared with 82.9%
of normal subjects (RR = 4.11, p = 0.0000007, EF = 71.9 %). Similarly, 39.5 % of all
HLA-DQA allele of Graves' disease patients had leucine at the position 69 (alleles HLA-
DQA1#0501, *0301, and *0201) compared with 30.8 % of normal subjects (RR = 1.48, p
= 0.028, EF = 12.8 %). No association between alleles that contained specific amino acid
residues of the HLA-DQB1 molecule with Graves' disease was detected.

G. Distribution of HLA class II haplotypes in Graves' disease patients

Certain alleles of the HLA-DQA, HLA-DQB and HLA-DRB loci tend to occurred
together more frequently than would be expected by chance. Such linkage was detected in
this study by direct observation (counting). Among linked alleles of two loci, many were
observed at quite high frequency. The most common putative DRB1-DQA1 haplotypes
were DRB1*1602-DQA1*0102 and DRB1*09012-DQA1*03. For the DRB1-DQBI loci
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the putative haplotypes DRB1*1602-DQB1#0502 and DRB1*09012-DQB1*03032 were
most frequent whereas those of the DQA1-DQBI loci were DQA1*0102-DQB1*0502
and DQA1*03-DQB1*03032 (Table 39). Comparison of the calculated haplotype
frequency with those derived from direct counting revealed strongly linked alleles; these
are shown in Table 40. When the HLA-DQA, -DQB, and -DRB loci were considered
together, the two most common putative haplotypes were DRB1*1602-DQA1*0102-
DQB1#0502 and DRB1*09012-DQA1*03-DQB1*03032.

An uncommon haplotype HLA-DRBI*71202-DQA1*0601-DQB1*0301 was
significantly decreased in Graves' disease patients (RR = 0.24, pc = 0.002, PF = 8.4 %).
On the contrary, the haplotype HLA-DRB1*1303-DQAI1*0501-DQB1%¥0301 was
detected in 15 Graves' disease patients, but none of the control group (pc = 0.03).
Collectively, these two haplotypes, however, were presented only 2.9% and 4.3%,
respectively, of all the patients.
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Table 15 The serological specificities of DRB SSO corresponded to HLA-DRB1 alleles.

DRBSSO Serological specificity HLA-DRBI allele
1001 HLA-DR1 HLA-DRB1*01
1002N HLA-DR2 HLA-DRB1*15, HLA-DRB1*16
1003 HLA-DR3* HLA-DRB1*03
HLA-DR5* HLA-DRB1*11
HLA-DR6* HLA-DRB1*13, HLA-DRB1*14
HLA-DRS8* HLA-DRB1*08
1004 HLA-DR4 HLA-DRB1*04
1005 HILA-DRS5* HLA-DRB1*12, HLA-DRB1*1404
1006 HLA-DR7 HLA-DRB1*07
1607 HLA-DR9 HLA-DRB1*09
1008 HLA-DR10 HLA-DRB1*10

* They were grouped in HLA-DR52 associated-DRB1 group.
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Table 20 The antigen frequency of HLA-DRB1 gene between patients with
Graves' disease and normal controls

HI.A-DRB1 Control Graves' disease

allele ©=118) Total (n=174) Male (n=69) Female (n=105)

number | Agfieq. | mumber | Agfreq. | RR | Pe | number | Agfeq | RR | Pe | number | Agreq [ RR [ Pe
0301 12 | w2 | n 63 |oeo} 430 2 29 |o2s] 129 | o 86 | 083 129
1501 2% | =7 | v | 23 fost] 117 13 158 | 075 | 827 | 201 228 |oss| 1666
1502 24 | 203 | = 161 [0 | 660 7 w1 |o4]| 133 { = 200 {oss| 1803
1504 . - 6 35 (| w 1 14 |np| w0 5 45 | »p{ ™D
1602 30 | 254 | s | 339 |1s0] 23 2 | 39 J137]| s b 37 | w2 |16 210
1o 2 17 9 sz | 316 238 4 s& |3s57| 236 | s 48 |29} 350
1106 ; ; 4 23 || m 2 29 |¥p | D 2 19 {xo| Mo
1201 1 R 1 06 | ™| W 1 14 || W 0 o |w| o
1202 2 | 21| ©s 75 | 022} 000008 | s 72 | 021 | 00om| s 76 | 0221 o003
1302 0 0 1 06 |ND| ND 1 14 | v | w 0 o lwm| v
1303 3 25 15 g6 | 362| o6 8 s |{s03] o2 7 67 |27 260
1401 24 | 203 | 35 | 201 |os| 1820 20 | 200 | 160 339 | 15 | 143 | o065 | 445
1403 o o 1 05 | ND{ ND 0 o |w| 1 09 | mp| no
1404 9 76 7 40 |ost| 3s0 1 14 o8| 133 | 6 57 o7 s
1405 1 0.8 3 17 {205| 100 o ¢ |mo| wo 3 29 | 344 | 492
o4 13 ne | 17 o3 | os7| 1387 7 101 jos ) 1619 10 95 | 0ss) 1357
o7 7 59 5 20 |oar| 3m 3 43 |om| 1220 | 2 19 o3| 24
0012 20 | 246 | & | 356 {17:0]| o86 28 | 406 (210 041 | 34 | 324 | 147 372
1001 2 17 4 23 |13 ] 1360 2 29 (11| noe| 2 19 t113] 1710
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Table 21 The allele frequency of HLA-DRB1 gene between Graves' male
and female patients compared with normal controls

HLA-DRB1 Nonnal Control Graves' disease
allele (n=236) Total (n=348) Male (n=138) Female (n=210)
number | Allele freq. | mumber | Allele freq. | R.R. Pc pumber | Allele fieq. | RR.{ Pe | number| Allelefreq. | RR. | Pe
0301 12 5.1 11 32 0.6} 4,56 2 1.4 0271 1.39 9 43 084 ] 13.11
1501 32 13.6 37 10.6 0.76 5.36 13 9.4 0661 447 24 114 082] 9.44
1502 25 10.6 31 8.9 0.83 7.46 7 51 0451 1.24 24 1.4 1.09 | 14,78
1504 - - 5 1.7 ND ND ] 0.7 ND ND 5 2.4 ND ND
1602 31 131 71 20.4 1.70 0.44 25 181 146 | 3.66 46 21.9 1.85| 027
1101 2 08 9 26 31 245 4 29 349 | 241 5 24 285 | 367
1106 - - 4 1.1 ND ND 2 1.4 ND ND 2 0.9 ND ND
1201 1 0.4 1 0.3 ND ND 1 07 ND ND ] 0 NI | ND
1202 34 14.4 13 3.7 4,23 | 0.00005 E 3.6 022 | 0,02 8 3.8 0.24 | 0.002
1302 0 0 1 03 ND ND 1 0.7 ND ND 0 Q ND | ND
1303 3 1.3 15 43 3.50 0.70 B 58 478 | 0.24 7 33 268 | 2.70
1401 25 10.6 38 10.9 1.03 17.10 21 15.2 151 | 359 17 8.1 0.74] 697
1403 0 0 1 03 | MND| XD 0 0 Mo | wp | 1 o5 [m{ m
i404 o 38 7 20 .52 3.61 1 Q7 0.18 ] 139 ] 29 0.74 ] 10.94
© 1405 1 04 3 09 2041 1003 Q o ND | NP 3 V 14 141 | 657
04 13 55 i7 48 088 | 1400 7 51 092 | 16.27 10 48 086 13.70
a7 7 3.0 5 14 048 380 3 22 073 | 1227 2 09 031 ] 249
09012 EL 131 74 213 179 023 l 35' 25.4 2.25 | 0.05 32 . 1B6 1511 219
1001 2 08 4 1.1 136 13.71 2 1.4 1.72 1 11.11 2 0.9 1131 17.21
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Table 22 The antigen and allele freqﬁencies of the HLA-DQAJ1 locus of Graves'

patients with and without exophthalmos

HLA-DQAI Normal control Graves' disease
allele {n=117) with exophthalmos (n=102) without exophlhalrrios {n=73)
number { Agfreq. | number | Ag freq. RR Pc | number| Agpfreq. RR Pc
0161 54 46.2 39 382 ND | ND 37 49.3 ND | ND
0102 58 48.6 35 53.9 ND { ND 44 58.7 ND | ND
0103 4 34 1 0.9 ND | ND I 13 ND { ND
0201 7 6.0 2 2.0 ND | ND 3 4.0 ND | ND
03 40 34.2 41 40.2 ND | ND 32 42,7 ND | ND
0501 20 17.1 28 27.5 1.84 ] 045 13 17.3 KD ND
0502 0 0 0 0 ND | ND 0 o ND | ND
0601 27 231 6 59 0.21 | 0.003 4 53 .19 | 0.008
HLA-DQA} Normal control : Graves' disease
allele (n=234) with exophthaimos (n=204) without exophthalmos (n=150)
number | Alicle freq. | number | Allele freq, | RR Pc | number | Allelefreq. | RR Pe
0101 60 25.6 42 20.6 ND ND 40 26.6 ND ND
0102 69 29.5 a9 33.8 ND ND 50 333 ND ND
0103 5 21 1 0.5 ND | ND i 0.7 NI | ND
0201 7 3.0 2 1.0 ND | ND 3 2.0 ND | ND
03 44 138 54 26.5 ND | ND 38 253 ND | ND
0501 21 9.0 30 14.7 ND | ND 14 83 ND | ND
0502 0 4] 0 4] ND NI 4] 0 ND ND
6601 28 2.0 6 2.9 0.22 | 0.003 4 2.7 0.26 | 0.009
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Table 23 The antigen frequency of HLA-DQB] alleles of Graves' patients with and

‘without exophthalmos

HELA-DQBI1 Normal control Graves' disease

allele (n=117) with exophthalmos (n=101) without exophthalmos (o=75)

number | Ag freq. | number| Ag freq. | RR | Pc [number| Agfreq. | RR | Pc
0501 20 17.1 9 8.9. 0471099 17 213 ND | ND
0502 71 60.7 57 56.4 ND | ND 43 57.5 ND | ND
05031 9 7.7 8 7.9 ND | ND 4 53 ND | ND
05032 0 0 o | o ND | ND 1 1.3 ND | ND
0601 14 12.0 11 10.9 ND | ND 12 16.0 ND | ND
0602 2 1.7 3 2.9 ND | ND 0 0 ND | ND
0604 0 0 1 1.0 ND | ND 0 0 ND | ND
0201 19 16.2 I 10.9 ND | ND | 6 8.0 045127
0301 36 30.8 25 248 ND | ND 13 173 | 0,471 0.48
0302 7 6.0 7 6.9 ND | ND 3 40 ND | ND
03032 26 222 35 347 1861054 27 36.0 1.97 | 0.48
0401 g 6.8 6 5.9 ND | ND 3 4.0 ND | ND
0402 0 0 1 1.0 ND | ND Q 0 ND | ND




Table 24 The allele frequency of HLA-DQB1 alleles of patients with and without

exophthalmos
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HLA-DQBI1

Normal control

Graves' disease

allele {n=234) with exophthalmos (n=202) |without exophthalmos (n=150)

number | Allele freq. | number| Allele freq.| RR | Pc | number] Allele freq.j RR | Pc
0501 23 9.8 9 4.5 ND|ND| 18 113 |ND|ND
0502 84 359 74 36.6 NDIND| 56 373 NDIND
05031 9 33 11 5.4 ND[ND| 4 2.7 ND|ND
05032 0 0 0 0 ND|ND| 1 0.7 ND{ND
0601 14 6.0 11 5.4 ND|ND| 12 8.0 ND|ND
0602 2 0.9 3 1.5 NDIND| 0 0 ND|ND
0604 0 0 1 0.5 ND{ND| 0 0 ND{ND
0201 19 8.1 11 5.4 NDIND|{ 6 4.0 ND|ND
0301 37 15.8 26 129 |ND|{ND| 14 93 NDI|ND
0302 7 3.0 7 3.5 ND|ND 3 2.0 ND|ND
03032 28 12.0 40 19.8 |ND|ND| 31 20.7 |ND|ND
0401 8 3.4 6 3.0 ND{ND 3 2.0 ND]ND
0402 0 0 1 0.5 NDIND 0 0 ND|ND
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Table 25 The antigen frequency of HLA-DRBI1 alleles of patients with Graves' diseas:
with and without exophthalmos

HLA-DRB1 Normal control Graves' discase
aflele (n=118) with exophthalmos (n=100) without exophthalmos (n=73)
nember | Ag freq. | number | Ag freq. RR Pc | number | Ag freq. RR Pc
0301 12 102 g g0 {xp{ Mp | 3 a1 |wo| ~p
1501 28 237 17 17.0 ND ND 21 28.8 ND NI
1502 24 203 14 14.0 ND ND i3 17.8 ND ND
1504 - - 3 3.0 ND | ND 3 4.1 ND { ND
1602 30 254 34 3490 1.51 ]| 3.14 24 32.8 ND ND
1101 2 1.7 5 50 ND Nb 4 55 ND ND
1106 - - 2 2.0 ND ND 2 2.7 ND N>
1201 1 0.8 1 1.0 ND ND o} 0 ND ND
1202 32 27.1 8 8.0 0.23 | 0.005 4 5.5 0.16 | 0.004
1302 0 0 1 1.0 ND ND 0 0 ND ND
1303 3 2.5 11 11.0 ND ND 4 35 ND ND
1401 24 20.3 20 20.0 ND ND 13 20.5 ND ND
1403 0 Q 1 1.0 ND ND 0 0 ND ND
1404 9 7.6 4 _4.0 ND ND 3 41 ND ND
1405 1 0.8 2 2.0 ND NI 1 14 ND ND
04 13 11.0 i1 11.0 ND ND 6 82 ND ND
07 7 . 5.9 2 2.0 ND ND 3 4.1 ND ND
09012 29 24.6 35 35.0 1.65 | 175 27 36.9 1.80 1 1.27
1001 2 1.7 1 1.0 ND N 3 41 ND ND
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Table 26 The allele frequency of HLA-DRBI alleles of Graves' patients with and
without exophthalmos

HLA-DRB1 Normal control Graves' disease
allele (n=236) with exophthalmos (n=200) without exophthalmos (n=1}6)
number | Allcle freq. | number | Allele freq. § RR Pc | number | Alfele freq. | RR Pc
0301 12 5.1 3 4.0 ND | ND 3 2.0 D | ND
1501 32 13.6 17 8.5 ND ND 21 14.4 ND ND
1502 25 10.6 15 7.5 ND ND 15 10.3 ND ND
1504 - - 3 1.5 ND | ND 3 2.0 ND | ND
1662 3 131 43 21.5 ND ND 7 18.5 ND ND
1101 2 0.8 5 2.5 D ND 4 2.7 ND ND
1106 - - 2 1.0 ND ND 2 14 ND ND
1201 i 0.4 1 0.5 ND ND 0 0 ND ND
1202 34 14.4 8 4.0 0.25 | 0.005 4 2.7 0.17 | 0.004
1302 o} 0 1 0.5 ND ND Q 0 ND ND
1303 3 1.3 11 55 ND ND 4 2.7 ND ND
1401 25 10.6 22 11.0 ND ND 16 10.9 ND ND
1403 [ [ 1 0.5 ND ND 0 0 ND ND
1404 9 38 4 2.0 ND ND 3 2.0 ND ND
1405 1 0.4 2 1.0 ND ND 1 0.7 ND ND
04 13 5.5 i1 5.5 No ND [ 4.1 ND ND
07 7 3.0 2 1.0 ND | D 3 20 ND | ND
09012 31 13.1 43 213 ND ND 31 21.2 NbY ND
1001 2 0.8 1 0.3 ND ND 3 2.0 ND ND




65

N |aN | 61 4 (N [N § 67T T N |aON | €T ¥ Ll T onda
aN | N | t'TE PE | QN | AN | 90F 8¢ | AN | AN | 9SE 79 R 6¢ 132184
aN |aN | 6’1 4 aN |AN | ¥ £ AN AN | 67T ¢ 6'¢ L La
aN | aN | 6'¢T ST |oroftTce| 6'1v 67 | N |AN | Ot 145 9%C 67 Sdd
P00 OF9 w.z ST {e¥0|0se| €L 7l |g00 kPO 9SI L (443 8¢ sda
aN | QN [ §6 0l JON (AN | 101 L N AN} L6 L1 01l £l rad
AN | IN '8 6 aN | AN 6'C z N | AN £9 It (4! (4] £dd
o [T 8%¢8 L8 |ON AN | £7T9 ¢ | AN [ON § 4P 0¢l §'69 8 ad
od | wu | bey v tequmu| og | W | boy Sv |sequmu| o |-y | 'boy Iy |Iequmu .vu@ 8v |1oqumu | Auowyioads
(501 =u) ojewsg {69 =) 2[eN (pL1=0) (@101 (811= [eB0joses
2SBASIP SOABID) onuo)) IIT-vVIH

OSBASIP SOABID) Yy sjuaned Jo Aomroads [2o150]0108 Y-V TH Jo Aousnboyy usSnue oy, LT dGBL




66

dN | aN 01 T |aN | OGN ¢'1 4 aN | AN Il ¥ 80 4 0T¥a
N | aN | 981 6 |aN |aN ST ¢ | QN |aN | iz tL I'el it 2:(al
aN | AN 01 7 |aN | ax 7T £ aN | aN ¥l S 0t L L9
aN JON | 6721 PR AN VAN B (3 O I 4 0¢ | GN |aGN | +91 LS Ll 0¢ 94d
wofseo| 1L ST |1T0fLVO| L8 7 | s00%0 | 1F0 8L Lt 691 v $9a
aN | an 8y 01 | aN | aN I's L aN | N 6% L1 s €1 Piad
anN | aN £F 6 |aN | an A z aN | N Tt 11 I's 4l £A
8TO 0S| Tir 66 [TsE|v80| €k¢ or {erz oTi| Lip spl £LE 88 a
ag |wy | bexg sy [saqumu | og | Wy [ bey oy jIequina | o | A | beg s1e1y | 1equinu | bag a1a(ry |Jaquinu | {jioyrads
{017=) sppua] (8¢ 1=1) o7y (gpe=1) oL (9gz=1) Bardo[o1es
25BISIP SOABID [OTIUO) TeWION 1~ VTH

ISESSIP SBABIO) Yiim suened Jo Anogioads [eai3ojores oy uo Surpuadop Y-V TH JO Aouanbaiy ajefe syl 8T 2qEL




67

150870 L€ T |800[€Z0 i £ an | aN Lg1 T s00 1 eeo 9r L 0zl 37 1090
aN | aN 0 0 as | aN 0 0 AN | aN 0 0 an | an 0 0 ] 0 2050
AN | aN L9t 6 an | aN £et €1 | aN | aN LSt 4 an | an 9p1 ¥Z 06 14 1650
ET0 91T £EE ST | vE0fELT 9'37 8T | AN | an 91 4 010 |6L1 €67 s 881 bt £0
aN | aGN 0 0 aN | an o 0 anN | an 0 0 anN | an 0 ) 0'€ L 1020
an | aN 0 0 anN | aN ) ) an | aN 0 0 an | an 0 0 1z ¢ £010
aN | GN 65T ¥1 | AN | N 9'1€ 1€ |t60]6ET 0o0s 35 aN | an [RES Is $'6T 69 2010
aN | aN ¥0T 1t | aN | aN SET €2 | GN | aN 0 0 an | an LOT e 95T 09 1010
om Hd .Uo,@ omﬂ—.x.. .uuo.E_.E om.. T .Uu.ﬁ. 0—0:.4. .-QDE,&E unH i .Gm.ﬂ Q_m:du .—OLEBG um .m.m &u.ﬁ u—u=.¢. .-un_Eﬂﬂ ._uu.@ o._o—jf. .Ean:z:

(p5=1) 2jEqleoexy (g6=1) usa01d AlojeIoge’] (T [=u) [e2u0 (Fo1=1) [¥l0] (rez=m A3[Ie

omn_.‘_“uh ﬁEba ummMmmﬁ .wo.w.mho —OHEOU ddgoz _#.NVQ-A..A:

UONBQIo0EXa/a5dR[91 YIIMm ISBISIP SFARID YN spuaned Jo sajejje [VO-VTH Jo Aouanbayy sqje[e 9yl 6T d1qBL



68

anN { aN 61 I an | an 0 0 an | an 0 0 aN | an 90 I ) 0 Z0r0
aN | aN 61 [ an | an T'e £ aN | an 0 0 an | an §T ¥ +'E 2 [0t0
+0'0 | £8°C L'LT eI 80'0 Y 2ee 6'cL 4 as { dN (3 1 00 | ££°7 e 6€ 071 8z 8680
aN | N 61 1 aN | aN ¢ 0 an | anN €8 I aN | aN 1 4 0 L Z0£0
N | AN 81 0t aN | dN Tl A3 9%'1 ] 99°C £ge T N  IN 091 74 8¢t LE 100
N | N 6’1 1 aN | AN FAS § aN 1 N 0 0 aN | AN L't 9 T8 6l [Lerdi}
aN | aN 0 0 aN | aN G 0 an | aN 0 0 an | an 0 0 0 0 FO50
N | N 6’1 1 aN | aN ot T aN | aN 0 0 GN | AN (4} T 60 z 090
aN | an LE T aN | anN Tt ¥ an | an €8 1 aN | aN £F L 09 1 1090
aN | aN 0 0 as | N ¢ 0 aN | aN 0 0 aN | dN 0 1] 0 0 CEDSO
N | N L'E T N | AN I'e £ aN | N 0 [ N | ON 't $ ) 6 17050
aN | aN $1e L1 aN | aN 908 6€ aN | N LT ¢ (N | aN L'LE 19 6'sE 3 Z0s0
aN | aN 9c £ aN | aN L9 9 aN | AN 0 0 aN | N 3¢ 6 8'6 £ 1050
od Hd _.uo.u.w 20.:.4\ HDDEE oﬁm it .—uu._.w 20:4. .—u&«ﬂgu Dnm MM Uu.@ u~u=.€< .Hunwﬂu,sﬁ Dm Mm .—u?..w 22?. hDDE:E muu.mw Dmu:.ﬂ. .-un—abﬂ
(pg=1) 2eqasexy (96=1) uzaoad Asojeroqe’] (Z 1=41) [8OTULED) (Z91=1) [r10g, (pgz=u) 3[R
umaﬂuh I aseastp \SoARID) Jejucd [Brop ﬂmdm..ﬁlbﬁ

"UOIBQIA0EX3/8dR[o1 Y)Im 95E3SIP SOARID) Yilm sjuored Jo SS[9Je [ gOQ-V TH JO Aousnbayy ajaqe syl 0€ AqEL




69

dN | dN 0 0 aN | AN 0 0 {dN § AN 0 0 aN | dN 0 1] 80 4 1001
SO0 | L9°E 88T SI 620 | 80T [ 44 £7 N { AN L9l 4 vo'Q | 0TT 0'sT or I'el T€ 1060
N | aN 0 0 aN | AN 0 0 aN { dN 0 0 aN | aN 0 0 0€ L L0
aN | AN 8¢ £ aN | N (A 4 ¥ aN | dN 0 0 aN | AN ¥y L s £l 0
aN | AN 0 0 aN | dN o1 1 N | dN 0 4] aN | aN 90 T 0 1 SOFIT
N | AN 61 1 anN | dN 01 1 N | ON 0 0 aN | AN £l T 8t 5] robl
aN | N 61 1 N | AN 4] 0 aN | dN 0 0] (N { N 90 i 0 0 £0vI1
(N | AN 1T 9 aN | dN Pl 11 anN | dN 1] 0 aN § dN 901 L1 901 [¥4 101
(N | AN L'L ¥ aN | dN £'9 9 aN | dN £'8 1 N | N 6'9 I £'1 £ £0Ed]
aN | an 0 0 aN { ON 0 0 N | AN ] 0 aN | ON 0 0 0 0 201
0L°0 | $T0 ¥'e T ST0 | 920 (44 ¥ 86°¢ | 86'1 0§z £ 110 | €0 Y 6 ¥ ¥e ol
GN | AN 0 0 N | dN 0 0 daN | N 0 0 aN | AN 0 0 v 1 1021
GN | N 0 0 aN | ON o1 1 (N | ON €8 1 AN | N €1 T - - 9011
aN | dN ¥e z aN | AN ' [4 aN | dN 0 0 anN | AN §T ¥ 80 z 0L
N | AN el L aN | N 80T 0T $6°0 | IE'E £'tt 14 aN | AN ¥6l §3 I'el [£% 091
aN | AN 6'F I aN | dN 1T [4 (N | dN 0 0 ON | AN &'l £ - - ¥0ST
(N | AN L'L 14 aN | AN ¥l I1 GN | AN 0 0 N | AN e ST 901 ST TOST
dIN | AN 9'6 S aN | dN €L L aN | dN £'8 I aN | N £8 £l 9°€l 143 1061
dN | AN 6’1 1 (N | AN I't £ N | AN 0 0 N § N T ¥ 1'e 14! 10€0
od | wa | bogspyy fqunu | of | Wd | Bogeply [wqunu| o | Wy | beyspy [sequnu | of | W | Dagepeqy { sequinu | bexy speirv | Jequnu
{Z5=0) 2jeqIooExy (96=U) uaaod Alojeroge| (z1=u) [eorund (0o1=u) 12101 (ogz=u) EIE
osde[al Y)a J5L0SED SAaRID) [onuoz [BULION IIa-v1H

"UONRqIS0RX3/esdR[a1 YIiM 95BISIP SIARID UM SJUNEd JO So[dj[e [ M-V TH JO Aousnboyy oojs 9L ¢ IqEL




sIBOA T¢ = UBIDIIN «

70

£20|670 8¢ £ SO0 j0t0 ¥l i 800°0 |00 97T 14 0Tl 8T | 1090
aN | AN 0 0 N | ON 0 0 N | AN 0 0 0 0 2050
(N | N 001 8 N | aN L91 7l N |dN TEl (174 06 ¢4 1050
dN | N 881 €1 L0991 8L 0T N | AN 0'tT &t 881 144 £0
aN | ON €1 1 dN | N Pl [ N AN €1 T 0t L. 1020
anN | N 0 0 aN | AN 'l I N N LG I 't ¢ €010
LOD|96°L oSy 9¢ aN | AN 1ot 9T €10 1591 80r <9 [<XiT4 69 2010
(IN | (N 1T L1 1870 |T80] TSI 1l (N | N [4]! 8T 9'¢t 09 1010
ad | A [Pey senviequnul of 10g [Dog seqivequmu| o | ¥y [bay aja]yiiequmu|bag afa] v [1equnu

(0g=1) etz (ZL=Y) ofe (7S1=1) [e10], (pez =) e 1

135U0 JO 278 ai]) JO ,UBIPIUL 91} 2A0QY Tonuod [eutoN | [VOA-YIH
SI'e | ¥e0 144 ¢ 660 |0T0 97 I S+0°0 {0€°0 6t 9 0Tl 8T 1080
dN | AN 0 0 N | N 0 0 aN | ON 0 0 0 0 7050
N | N €71 ¥ N | OGN 6L £ (N | N Tl Ll 06 iz 1050
80| 1971 TLT € |6+ 010661 9'lg Tl 120 [0L'T £'8C 94 881 (4% €0
N | ON 60 H N | N 0 0 aN |dN L0 I 0t L 1020
N | N 60 I N | ON 0 0 (N |dN L0 i (4 19 €010
aN | AN L0t 153 N | ON €97 01 N |dN 96T 194 §6T 69 010
(N | ON L'ET LT N | ON 9'1£ 11 N |aN L'ST 6¢ 95T 09 1010
3d | Md |Pom ooy |equmu] oF | I [bey sejiv{equnu| o | W |bag sfelyjequmnt{tar) S[oy [1oqunu
(F1 [=11) I[EWI] (8¢=1) SEEA (T1=U) [B10], (peT =) 3[a[Ie
105U0 JC 938 211 JO 4 URIPAW oY) M0[3g fonuos feuwioN | IVOA-VTH

jes8u0 Jo 28e a1y 01 SuiBuojeq syuened $9ArID JO SUST Y-V TH JO Acusnbaly sjope sy, 7€ dIqEL



sleak |g = uelpapy

71

o 0 an | aN ¥l 1 aN | aN Lo 1 aN | ON 0 0 aN GN 0 [} N | aN [ D] ] 0 b1l
gt £ aN | AN 1 H N | an LT ¥ aN | ON 11 ¥ aN aN ¢ ] aN | N 9T 14 ¥'e 4 10K0
Tl 61 FUO | OET 4 Ly aN | GN '8t i e | LIt 87T 9z €0 | 19T 9z o7 £0°0 | 87T A £ 9 91 T TEGE0

] [ dN | ON L I an aN LQ 1 N | an e ¥ a | aN &L € aN | aN a4 L G 13 060
83 4 aN | dN 281 it aN | aN 0Tl 81 aN | N ¥l £ aN | an 0L 14 ad | aN I i1 2el it 1060
§L 9 I | ON £ 4 ‘ £ N aN o9 & an aN tF § aN | IN o 0 dN | AN £t - 8 18 6l Swo

] 0 aN | aN ] 0 N | aN L 0 aN | N 0 0 aN | aN 0 0 N { AN 0 2 o} 0 +0%0
€1 1 N | AN 1 I aN | aN 1 4 aN | I ] 0 aN | aN Q ] aN | OGN 0 ¢ 80 T 2050
€9 4 aN | @ ool i aN | aN 08 Tl N | N Ty 4 aN | aN 133 P aN [ aN 9F M 09 ¥1 1090

0 [ aN | aN 0 0 aN | aN [} ] N | aN 60 1 GN | aN 0 Q N N L] [ 0 0 Te0s0
[ 9 an | GN 51 1 AN | AN &r & N | 1% 3 N | aN 0 0 N | aN 9k H 3¢ 6 18050
gEY 133 aN | ON €t 1 Qz N T6E 13 aN | aN 123 oF e | sl F o i1 N | ON §i€ iy G6'sE 2 050

88 L N | GN £r £ N | N e o1 aN | N &4 1 an | an €5 k4 aN | aN e 1 8¢ [ %4 1050

‘bagapmy |wqumu [ of | Wy | beygopeny {sequmuf o3 | wu | Begaemy |wqumn | o | wu | begoppy |squeuf ag | wy | Bexm o_um_.... qunu | 3d | W | bay epagy | sequinu | bayy sjaqry [Iequmu
(0g=u) amuiag (o2=1) 3P (os1=1) oy, (F1=u) S o {ee=u)emm {Zer=u) poL (rgz=1) e
{12510 Jo #38 91 JO P 31F) AA0HE) 15U IBT {13500 Jo afe a Jo LURIPLUT $I) Mo[tq) 1e8uc SjEg 10U [BULION 1AOAYIH

95e0sIp JO 195U0 JO 98k 311 01 FuIp1000E ISLASIP $AABID) Yim syuaned Jo sopele [HO-V IE Ul JO UONNQUISIP 9y, €€ dqeL



s1ek 1€ = WRIP 4

72

go|ggo| o€ 7z |900|810 £ ¢ |eTo|sto]| T¢ 7 |eso]veo| ¥ t | o 37 1090
aN | an 0 0 JOUN jaN 0 0 |an|aN 0 0 |an|an 0 0 0 0 Z0SD
aN | an [ 9 |eow|trT| Wit 1 |anjan | e Lo|an{an ] i 0t 06 17 1050
an |an | gsT L |anN|aN | el LT JaN]aN| 60z £ |900(|soz| T 67 231 t £0
aN | N §'1 ! aN | aN [l I N |AON} 91 I N | AN ] 0 0t L 1020
an | an 0 0 |anN|an Al T |aNn|an | o1 I |aN | aN 0 0 Iz § €010
010|661 | $s¥ of lanlan | 3¢ ¢ |anfan| sz ot |lan|an| <z 62 567 69 7010
gco|zso) TSI of |an|an | #s6l LT |og0]e6sT| LgE 7w {aN|an| ooz 81 957 09 1010
3d 4 .Tu.ﬂ B[V Ioquntt | od ¥ .du.@ SRV [lequinu | OF Hd Uu.@ SV |Tequunu | of T .U.u.@ ANV Ioquinu .vo.@ BRIV | Jequinu

(99=u} soweyydoxs oMLY (93=v) sowpeqydoxs g (z9=u) sowperdoxa maLprAm {06=) souepydoxs i (rez =W afelye

(75 1=1) 195U0 JO 258 o)) JO LUBIPAW ST} 040G (ZST=U) 1osuo Jo 288 A JO LURIPIW 21 Mofeg] JONUOS [BULON IVOO-vIH

10510 JO a5 a1 01 SuIp10dOE

soweyydoxa INOYIIM PUE Yjim 9SRISIP SIABID Yim sjuaned Jo sepefe [ vO-V TH Y3 JO Uonnquisip 4], §¢ Iqe[,




8IvaA [ = UBIPOR 4

aN | N 0 0 aN | aN [ 1 aN | OGN 0 0 N | aN 0 0 0 ] 20t0
aN | N 0'E Z an | dN ¥T [ N | AN 91 1 aN | N £'E £ 14 8 10t0
aN | aN L6l £l N | GN ¢l €1 aN | ON L4l IT | L00°0 | €8T §LT 5t (A 3z T£0£0
aN | aN 0 ¢ N | aN (A T aN | aN 4 £ ‘aN [an L84 ¥ ot L 00
U | #FO 9L & aN | an ¢l €1 | AN | AN 61 8 aN | aN 't o1 8¢l LE 10£0
aN | AN o9 t an | aN 6 4 ﬂZ an 1 T (IN | AN 1 %3 £ I8 61 1070
aN | AN 0 0 aN [ aN 0 0 N | N 0 0 aN | aN 0 0 0 0 050
aN | AN 0 0 aN | AN e 4 N | N 0 0 aN | aN 0 0 60 [4 7090
aN | ON 09 ¥ ON | AN €6 3 aN | dN 18 § aN [N (A 4 09 1 1090
anN | aN &1 1 N | ON 0 0 QN | AN 91 1 aN | aN 0 0 0 0 TE050
N | aN §1 T aN | N A 9 (N | GN 8 € aN | aN 't ¥ §e 6 1€050
£ET | 88T ol I | aON | OGN £EE 8¢ [ dN | ON 6'EE |14 N | ON 0oF 9t [ 33% ¥3 o050
N | N 9L 4 N | GN 6% 4 aN | aN 6l 8 (N | ON £f € 86 £ 1650
od | wd | bexy ey [sequeu | og | Wy | bamoreny (fequnu| og | Wy | Damopqy |tequnu| of | Wy fhay oy ..ua_,EE ‘bagg sy |3aquuinu
(99=u) sougerydoxs JroLEm (3=} sougeqdoxs WmIs (z9=u) sowneyydoxs jnogus {06=Y) souserpydoxa yua (FeT=U} ase
(125U0 Jo oF® 91 JO LURIPOWE SUI 2104} 19560 387 { 19500 JO 538 2} JO LURIPIW R} Mo[2q) 1asu0 ey [CRUOD [CELION 190V TH

soweyydoxs

noyum pue Yy siusied Suowe 195U0 Jo a8k ay) 01 SwiBuo[aq sapE 1FOQ-VTH Y1 JO UOHNQLISIP JY L SE qEL



74

‘51804 [§ = UBIPIIN 4

aN | aN (44 1 N | N £ z N | N 0 0 0zl 3T 1090
aN | N 0 0 aN { N 0 0 aN { dN 0 0 0 0 050
(N | ON Lot v aN | N 0'El 9 aN | N 0 ¢ 06 17 1050
LET | 8L T6T L aN | ON 6'tT It aN | ON 0’08 I 881 La4 £0
aN | AN 0 0 GN | AN 0 0 dN | dN 0 0 ot L 1020
aN | aN 0 0] aN | dN 0] 0 GN | AN 0 0 'z & €010
anN | aN 76T L £F'0 § ¥8'1 SEP 0T aN | N 0'0¢ 1 ¢6T 69 010
aN | aN 807 ¢ 060 | TS0 el L N | dN 0 0 9'¢T 09 1910
od | w¥ | hayepqry |sequnu | o8 | WA | beyoev [fequnu | og | Wy | eyl | equnu | Bayg sy | 1equmu
(p7=u) sreqiaoexd (9=11) moaoxd fioyeoqe] (z=1) ssdejor jeorunyy (yez =u) , sl
(Z4=U J5U0 JO 258 Y} JO ,UBIPAU 24} 3A00E) 135U 18T " [0I)UOT [RULION IvOa-vig
LTT | LT0 9t I 170§ #1°0 o'l ! PUe | ¥8°1 00T [4 0zl 8T 1090
aN | aN 0 0 UN { GN 0 ] aN | GN 0 7 0 0 Z050
aN | N 124! v {N [ AN pel 2 69T | 5T 00z T 06 1z [{Gse
800 | 647C '6€ it 680 | T6'1 g'0e 91 aN | ON 001 i 38 g €0
aN § dN 0 0 (N | AN 0 0 aN | aN 0 0 e L 1070
aN | AN 0 0 aN | N 0 0 ON | ON 0 0 'z 13 €010
aN | AN (144 L aN j GN T'ET (4} 870 | 65C 00% 9 £'6T 69 To10
GN | N 6'LT s GN | AN 3'8C §1 N { dN 0 0 ¥se 09 1010
ad | W¥ | bemery |soqumnu | o | Wy | begepeny |tequnu | og |y | beyeperry | requinu | bey atey | Jequinu
. (37-1) a1eqlosexy (z5=1) waold L101Ri00EF (p1=u) ssdeje1 TromND (pez =) B
{Dg=V “17sU0 J0 35% 9 JO LURIPIUL 3] MOT2q) Josuo L[Iey [OIU0D TRRMON TVOO-¥1H

"9SBASIP JO 19SUO JO 98e o1} 01 Juip10aoe
UOIEQIa0BX/a8 ([0l M ISBISIP SIARID) (IM syuoned Jo m\&u:_m IVOQ-VTH oy} JO uonnquisip Y, 9¢ dqey,



‘siesd 1€ = UBipay

aN [aN a4 I AN JUN 1] ] aN | N 0 0 (N | AN 0 0 aN | GN 0 Q aN | anN 0 0 0 0 T0r0
aN [aN 4 ¢ JAON|ON 193 [4 anN [aN 0 0 an | an o€ T aN | aN 61 I an [ anN 0 ¢ v 8 e
aN [aN 9€l S aN |[{IN 8l 8 GNjaN 008 ._ $0'0 | 8F¢ i [ £0°0 | 86T 88T §T aN | an 4 0 0zl -1 f2>000)]
aW | dN 0 ¢ JON|aN 0 0 ON [N Q a as | an e 1 aN | OGN 0 0 an | aN 0ol 1 0e L [41]
ON | ON FAN ¥ N jaON 9El 9 GN ,DZ Q 0 aN | aN 6Lt g N { N SEl L 860 1 ¢6°€ oo ¥ §%1 14 1060
AN aN e 1 aN | aN £ [4 aN1aN 0 0 0N | AN 0 ¢ an | aN gt T aN | aN 0 o ig 61 020
aN [N 0 0 an | ON 0 0 [UN|aON ] ¢ aN | an 0 ¢ ON | IR o 4 aW | aN ] 0 o 0 rosg
an | dx 13 I aN (aN T [ aN | ON 0 ¢ anN | an 0 0 GN | dN Q 0 an | aN 0 0 6'0 4 7090
aN |aN r I aN JaN 89 £ [ON|ON 0 i CGN | ON e 1 GN | ON 61 1 aN | aN el i 09 i 1020
aN | aN 0 ¢ JaONaN 0 0 (N [GN 0 ¢ GN | N 0 0 aM f aN 0 Q aN | an 0 o 0 0 TECSO
GR{GN 0 ¢ aN |ON €T i N | GN 0 ¢ N | AN e T as | aN ¢ 4 an | an 0 0 §c 4 1£050
dN{GaN 6T g N JaON CEr 61 aN{aN 00s [ aN | AN ree a aN | an §8E (/4 aN | N oo r [33% Fg 080
aN |aN €8 4 aN jaN st 4 aN | aN 0 0 aN { aN 0 0 aN | aON L4 F an | dN 4] 0 14 €7 1050
ag | wd | ‘bemaeqy | sequuni | og | wy | Doy sreny [equinu | og | wu | bogspmy |mquink ] og | Y | beyepEy [fequmu) od | Wy | Begepny prqunu ) o § wy | beyapeny |lequmu [ bepspmy | ssqunu

(pz=10) SJeIsoExy {pr=u) usaoxd CiojEI0G8] (g=) asce[a1 [poTuTD (=) Meqleoexy {gs=u) usaoxd Lojeroqe] (07=1) #sdejps porRMD (rez=t) 3[HE

(1o8110 Jo 03B 31] JO , UBIPAILI SU} 2AOQE) 155HO 1R7] (12510 J0 288 11 JO L\BIPaUS O MO[2Q) J9SUC Kreg [PRH0D TRUON 19OA-¥TH

uoneqreoexs/esdefar Yym sjusned oyl Suowe josuo Jo oFe oy 03 Suipsodoe _mﬂo__m 1900~V TH 92 JO uonnquysip oy, L§ dqe],




76

£ee C L'99 4 30T € £ee ¥ et g 0'or ¥ 1060
0 0 0 0 0 0 0 0 0ol 4 002 T 0
L9l ! £ee 1 €8 4 L9l T 'sT € 0'0% ¢ 10F1
0 0 0 ¢ €8 4 L9l T 0 0 0 0 g0l
0 0 0 0 £'8 4 L91 [4 0 0 0 0 z071L
0 0 0 0 v I £'8 I 0'¢ I 001 1 90711
0 0 0 0 Ty 1 £'8 I 001 4 00T T 1011
EEE T L99 4 Lol ¥ 0°¢T £ 0¢ 1 00l i T091
L9l I £EE I Tl £ 0T ¢ 001 A 00T [4 051
0 8] 0 0 L9t 4 £ee ¥ 001 T 00T T 10sT
TRRA-VTH
0 0 0 0 0 0 0 1] ¢ I 001 I 100
Y T L'9% T 80T & £te 14 0'sT < oo ¥ TEOEO
0 0 0 0] 0] 0 0 0 0¢ I 001 1 T0E0
0 0 0 0 L9l |4 £ee ¥ ¢t £ 00t £ 10£0
0 0 0 0 0 0 0 0 ¢ I 001 I 7090
4 0 0 0 £'8 T L91 T 001 Z 00T [4 1090
00¢% € 0001 £ 8'sr Il L99% 8 0°ce L 0°0L L TOS0
L91 I £'Ee I £'8 T L9l T 0 0 0 0 1050
1900-v1H
0 0 0 0 L91 1’4 L1y 14 0'st 3 00¢ £ 1050
et T L'99 Z 80¢T g £re ¥ ¢t L 0'0¢ g £0-
e T L'99 4 LTy 01 L'99 8 a0t ¥ oo 14 010
£Ee 4 £L'99 Z 80T & LUl § 00t 9 0’09 9 1010
TVOAd-VTH
"boxy o791V [1equmu | -bayy 3 {sequinu | Daig Sfe|[V [foquunu | Doy o472 ToquInkt | bagy 2[a(]y [Jequinu | ‘boxy Ty [1oqumu
{g=U) s1aB1d BIUSISBAI] (z1=w) AyedoiIy {0]=u) stsijered orpoLng 38 VI

SUOT|E)S3JIHEUI LOWLIOIUN YJL4 SSEISIP SIABID)

SUOIIRISOJIUETU LOWLIOOUN Yim sjusned soarin) Jo soouanbay spaye pue uaSiue oy, 8€ dqeL




77

Table 39 The linkage disequilibrium of HLA-DRB1-DQA1, HLA-DRB1-DQB1 and
HLA-DQB1-DQA1 which were presented by haplotype frequencies and delta

HLA haplotype | Haplotype freq. | Expected haplotype freq.| Delta | P value
DRBI-DQAL (%) (%)
1501-0102 10.6 3.7 0.04 [ 0.0022
1602-0102 202 7.1 0.08 | 0.0000
04-63 4.6 1.3 0.02 ] 0,0148
1202-0601 2.8 0.9 0.0110.0014
13030501 4.3 0.5 0.02 10.0014
1401-0101 10.9 25 0.05 | 0.0000
09012-03 214 5.6 0.1 | 0.0000
DRB1-DOBI .
1501-0601 5.8 0.7 0.03 | 0.0001
1602-0502 188 7.7 0.07 | 0.0000
1202-0301 28 0.4 0.02 1 0.0062
1303-0301 4.3 0.4 0.0210.0014
1401-0502 10,9 4.2 0.04 1 0.0010
09012-03 20.5 45 0.1 10.0000
DOQB1-DQAI
0301-0501 7.2 i3 0.03 { 0.0000
03032-03 21.4 . 5.6 0.1 }0.0000
0501-0101 6.9 1.6 0.03 §0.0000
0502-0102 27.5 13.3 0.1 |0.0000
05031-0101 43 0.9 0.02 1 0.0041
0601-0102 58 22 0.02 { 0.0310
0201-0501 35 0.5 0.02 | 0.0069




78

Table 40 The haplotype frequencies of HLA-DRB1-DQAI1-DQB1 haplotypes of
Graves' patients compared with those of normal control from Chiang Mai and

Bangkok

HLA haplotype Haplotype frequency (%)
Graves' patients Normal subjects
DRB1-DQA1-DQBI Chiang Mail Pc |Bangkok] Pc
1202-0601-0301 29 11.1 0.0016] 13.0 |0.0000
1303-0501-0301 43 0 0.0341 0 0.0932
1602-0102-0502 18.8 12.8 1.7688| 2.0 |0.0000
09012-03-03032 20.6 12.4 0.0053] 9.0 {0.0147




