Analysis of HLA in Patients with Obstructive Sleep Apnea Syndrome
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Background : Obstructive sleep apnea syndrome (OSAS) is believed to have multifactorial causes. The major risk
factors for OSAS are obesity, narrowed upper airways, and abnormal cranial-facial structures. A genetic basis for OSAS
has been also suggested by reports of families with many members affected. This study analyzed the HLA typing in

patients with OSAS to determine the possible role of genetics in OSAS.

Methods : Twenty-five Korean patients with OSAS (1 woman and 24 men; age range 30-66 years) were enrolled in
this study. A diagnosis of OSAS was made using full-night polysomnography. The control group consisted of 200 healthy
Korean people. Serologic typing of the HLA-A and B alleles was performed in all patients using a standard Iymphocyte
microcytotoxicity test. Analysis of the polymorphic second exons of the HLA-DRBI gene was performed using a

polymerase chain reaction-sequence specific oligonucleotide probe.

Results : The allele frequency of HLA-A11 was significantly lower in patients with OSAS compared with the controls
(p<0.05). The HLLA-B allele frequencies in the patients and controls had a similar distribution. Analysis of the HLA-
DRBI gene polymorphisms showed an increased frequency of DRB1*09 in the OSA patients compared with the controls
(p<0.05). When the analysis was performed after dividing the OSAS patients according to the severity of apnea, the
allele frequency of HLA-DRB1*08 was significantly higher in the severe OSA patients (apnea index >45) than in the

controls (p<0.05).

Conclusion : This study revealed an association between OSAS and the HLA-All and DRB1*09 alleles as well as
association between the disease severity and the HLA-DRB1*08 allele in Korean patients. These results suggest that

genetics plays an important role in both the development and the disease severity of OSAS.
(Tuberc Respir Dis 2006: 59 298-30%)
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AZE AR A BT
T A ST 2417] (Alice 3 polysor
mnograph, Healthdyne Technologies, Atlanta, GA.)
£ o]&3ste] AA FH7IZE (total sleep period) s <t
Ao, AAbel 288 ATRS A 6A17E 9]
o]t At 7] = (polysomnographic recording)
o = 779 3} (C3/A2 & 02/Al EEG), 3= 4
5 AdE (EOG), 82 thg] 9] 7% (submen
tal & leg EMQ), 4 % 55 &% (rib cage &
abdomen movement : piezoelectric belts), ¥ &
(body position), Y3 AZFE F7]9] 2 (oral/
nasal thermistors), 3&°] 7|5 (snore microphone),
AAE (ECQ), s9Wd 2k4a¥3t: (finger pulse
oximetry : Healthdyne 930 pulse oximeter, Atlanta,
GA)E E3AZ o, &xe] 71 F 44 SF&
52 7]Z(audio/video recording)3tith. A A
717ke] A7 FA FHEA (sleep stage)=
Rechtschaffen?} Kales®] #+57]50
o, Rt dste] B4 g8 F vE

<

=]

102 ol AA9E 9= 4elsta, A3
A x]

¥y

=2 31, F35A 5 (apnea index, AT A
WA ZF (total sleep time, hour) 5<¢te] AA F35
S48 AA FAEAteRE o] AbEstal, Al
A4~ (hypopnea index)= A A FHAIZE &

(e}
5% 958 AA FANGOR Wpro] AN

Xﬂ =]

o F3&-435E&A4 (apnea—hypopnea index,
AHD= FEF5ATe} AZFATE 9§ gto= o
At FHTHHAAIA FEF-AEFAFE 5 o
AR A5 THT ST o R dstal, Al
A vehd 7550 Fejell wheh FH4 (obstructive),

2 DNA ==
glatdo] HelE M3 AFIS AHEste] 1 10
mlE A} &3} Ficoll-Hypaque Pl53-gdo 2 &
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T& #2¢ ¥ Blin?} Stafforde] W S 43}
DNAE FZsilth 5 22d ¢ ? (2X10°4 32
/mb)] PCR-K €< [10XPCR 9}7‘0“ 1 ml, NP-40
40 nl, Tween-20 45 1, Proteinase K (20 mg/ml) 30
ul, D/W 88ml] 05 mlE F7}ate] 58T el A 607t
Aglste] &3 A171 ¥ proteinase KE £33} Al

7171 f13l 95Tl A 103+ A 2lste] DNAS &
a9tk #%3 DNAS PCRAAM F3 o2 A143)
et

3 HLA ZAL
@ HLA class I ﬂ]%-}‘:’rﬂl} AL
HLA-A% B tig+d459 A 35 9=
) A A EEAZ A o) AletATh? Al Z s
S 2B5CAA 3027 g7 vH-A17]aL, o]ojA] K
S H7ksto] 25Tl A 1AIRF Sk ThA] WHg-A1Z

et

A

o

ﬂll

WS & 7t welloll eosin Y 848 EF3t0] 2 A
¥= JAsy dujgoz AAsrk

@ HLA-DRB1 W32 AAL

HLA-DRB1 34+ &¥2 PCR-SSOP(poly-
merase chain reaction—sequence specific oligonucle-
otide probe) W& olgste] Al HLA
class IT th 22} ol A& primer<} probe2]
A71 g 71 5] Bnuw A3} 29k3 DNA §4
7] (Cyclon 8400 plus, Miligen/Biosearch, Massachu-
settes, USA)= 3433ttt HLA-DRBI @Y <&
oFeshH WA HLA-DRB1Y 5°]4 2] primerg ©|
§3to] HLA-DRB1 fr7d#}e] 9 25-91& 533t
i, SEFAES WAAA Yol 29 (nylon membrane)
of AFAIZ ¥, &ar s Aol 9] d7] (hyper
variable sequence)°] E-°]3%F digoxigenin®] ZEA|¥
2121 (probe) & ©]-&3Fe] wHg-(hybridization)
S A]7]aL tetramethyl ammonium chloride (TMAC,
Sigma chemical Co., St. Louis, USA)7} X3t A%
Loz MHE 39T AFH & _/XLH]—%— 21z}
(hybridized probe)= ¢Ze]/d E2leo] =9} 3
% & digoxigenin A<t °L7Lﬂ“ L2~ TlH o] 220

3k 3}shikd 7] A (chemiluminescence substrate)
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(Boehringer Mannheim, GmbH, Germany)& 3 7}3F
% X-ray ZEl 7EAA A8kt
45 A
918l E (relative risk, RR)E= Woolf'soll 2|3l

A e ANE dElte 7z Axer . g

(equation)®] 3 L2247} 021 7%+ Haldane's

modification™% o)At kel HlaE Fhol

AwdAE o83l oAl AR Y 20 S v

2-tailed Fisher's exact testE ©]

B p g Hlalsks bl diE

p #el 0.05 nRkel AS-E A

[e] =)
Folol 9 AOR e

HYH THFITETEZI Sxjo|A dHstA oz
J

Aol HLA-A BR824 HLA-ALL 5404
of WEsk ool ns) BAYOR FIsHA Bk
om (p<0.05)(Table 2), HLA-B o H-+d2} 50l A

Table 1. Characteristics of patients

Sex (FM) 1:24

Mean age, yrs 466 * 109 (30-64)
Body Mass Index, kgim’ 284 + 45 (167-353)
Apnea Index 462 = 265 (11.6-1065.4)
Apnea  hypopnea Index 670 + 259 (2.4-11061
Mean Sa0,, % R4 + 37 (81.2-97.2+
Lowest Sa0y, % 727 + 150 (40.0-90.0)*

*Values are means (range)
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CESE ﬂ@ 1N Eo] Aol B Holi A 3 AREZXIZ0| M2 HA- DRBIMOCHEISEALS

paAKeN
At} (Table 3). HLA-DRB1 tj #-f-AA}So A= 25
DRB1092] %}?ﬂ*ﬂ_@} izt Hla) freolshAl =
(p<0.05)(Table 4). AN FHEEEEI T 3255 DRBI+09] W

Table 2. Distribution of HLA-A alleles in Korean patients with obstructive Sleep apnea syndrome

HLAA allles OSAS' (N=25) A<45 (N=13) A>45" (N=12) Controls (N=200)
N(%) N(%) N(%) N(%)
Al 00 00 00 5 (25)
i 14 (560) 7 (538) 7 (583) % (475
A3 1 (40 00 183 9 (45
Al 1 (407 1077 00 4 (20)
A4 10 (400) 5 (385) 5 (417) 69 (345)
A% 4 (160) 2 (154) 2 (167) 2 (110
A9 1 (40 00 183 00
AD 00 3 @31 00 19 95
A3 4 (160) 00 183 25 (125)
AR 00 4 (308 00 2 (10
AR 8 (R0 00 4 (393 77 (385)

: compared with normal controls
: compared with normal controls
: compared with normal controls
: Relative risk : 0.1, p<0.05

D wWN —

Table 3. Distribution of HLA-B alleles in Korean patients with obstructive sleep apnea syndrome

HLAA alloles OSAS' (N=25) A<45" (N=13) A>45" (N=12) Controls (N=200)

N(%) N(%) N(%) N(%)
B7 2 (80 00 2 (167) 14 (70
B8 00 00 00 2 (10
B13 00 00 00 15 (75
Bl4 00 00 00 9 45
B27 1 (40 00 183 12 (60
43 4 (160) 2 (154) 2 (167) 20 (100
B3/ 1 (40 177 00 2 (10
B8 00 00 00 5 (25
B39 140 177 00 1 (05
B4 6 (240 4 (308 2 (167) 5 (260)
B46 3 (120) 1.7 2 (167) 2 (110
B48 3 (120) 2 (154) 183 8 (40
B51 4 (160) 1.7 3 (250 30 (150
B5? 00 00 00 10 (50
B54 4 (160) 3 @31 183 30 (150
B55 1 (40 1.(77) 00 9 45
B57 00 00 00 105
B58 3 (120 1.7 2 (167) 29 (145
B59 00 00 00 6 (30
BAD 3 (120 2 (154) 183 16 (80)
B61 6 (240 5 (385 183 46 (230)
BE2 5 (200) 1.7 4 (333 2 210
B67 00 00 00 4 20
B75 00 00 00 3 (15

1 1 compared with normal controls
2 : compared with normal controls
3 : compared with normal controls
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Table 4. Distribution of HLA-DRB1 alleles in Korean patients with obstructive sleep apnea syndrome

HLAA allles 0SAS' (N=25) A<45 (N=13) A>45" (N=12) Controls (N=200)

N%) N(%) N%) N(%)
DRB1+01 140 00 183 26 (130)
DRB1+03 00 00 00 10 6.0)
DRB1+04 11 (440 5 (385 6 (500) 68 (34.0)
DRBI<07 2 (80) 2 (154) 00 18 (90)
DRB1+08 8 (320 2 (154) 6 (500" 40 (200)
DRBI<09 9 (3607 5 (385 4 (33 3 (165)
DRB1+10 140 1.(77) 00 6 (30
DRBI+11 2 (80 1077 183 24 (120)
DRBI+12 4 (160) 3 (23.1) 183 25 (125)
DRBI+13 5 (00 3 (@31 2 (167) 53 (265)
DRB1+14 3 (120 2 (154) 183 % (160
DRBI+15 2 80 177 183 3 (195
DRB1+16 00 00 00 5 (25

: compared with normal controls

1
2+ compared with normal controls
3 1 compared with normal controls
a : Relative Risk = 28, p<0.05 b : Relative Risk= 4.0, p<0.05
BMI
NS

40 1 | |

35

30 T

25 1

20 r

15

10

5t

0

HLA-DRB1#09(+) HLA-DRB1#09(-)

Figure 1. Comparison of body mass index between HA-

DRB1{® postve and  negaive  patients  with  obstructive
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Ao A A-Feewt T BT UE2T ) o
o Rl Aol #EE 4 gl o (Table 2),
HLA-B dlgfAx5dAE T35Ed daglo] o
Zat 3 ol gh FEANI o] Aol & Kol QA %k
t} (Table 3). HLA-DRBI tlgf+3Atol = -5
T A Exzad fogk HAnlEe] Aol
Hol= A Yoy T35l AE DRB1x089] 1t
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(Table 4)
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oy A7ha g dst ¥ oolet gy
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A 2] &t (short arm)oll YIXsFaL Q=
Aol o] AujE ™ class I, IO, = -4 %o 3§l
t} Class I #2= Ao Ze FAAE Fdd &
e 7] FHom A= o] QlaL 15/ FAA
o] A u)& who} &= B2-microglobulin® A 3st
o] FHEH Class [ 492 HLA-A, B, CE W59
A WA= A7 2788 8] i EFAAE 7HE 5 9
o, Class I 222 F2 B g7 244, 524
FHIE (dendritic cell) 59 A AE} g3}
T g=9 xdol| xdHo] 2lew HLA-DP,
DQ, DR®| 37H4] A= 4= ok
AP FAFEETSTFol A HLAC thek A
= Yosizawa %28 o] Ao FAE thAo & 3 A
7} fr4etd], HLA-A2¢} HLA-B397} #Afatoll A &
o
,Z'f_
;\

do rfr }Tlv o
o Tjol
Sy f;

r_>.i

=

Aok H]Lo}"% 717} 81.3% o 40.7%, 31.3%
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: 2120 A}o}

284l FARE HHY FHFEETE HA
A 210 FasHA FAdh= AE HA
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00 F8A} S93ALE Alolol A H FA 49
Foldt zfol7t gl AaE HoFied ol oY
S F A EAIATL Bk Addte] gl thE 3 A
oguE 7HA A = A ougith B Ao A=
THTSFY] ATk wet EAts Hro] tiA
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o4 HLA-DRBI1*039] &R =7} = #E= Q)
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A FATEEETEe HuAd s take
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Azt greth s £ A7 s E8 A 5 o] 93, HLA-DRBI#08e] o] dske] F5ist o
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TANOR FHY F YAT, FF 0ok B AAE FW FEF FEL IR ohet AFE o
o o e 9ae s Sajo] gy S8 ol T ARl 847 S8 s stk s AAL
ZAE E3 o] Age) FAAA A e vk g gk
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