ﬂL§§+§§%g§p%%ﬁi%¢

Master Thesis, Institute of Nutritional Science
Chung-Shan Medical University

BEFE s Fhe gL
Yi-Chia Huang, Ph. D.

PR, o8 e 7 b T 1

<k B AP R FI AR M
Obstructive Sleen Apnea in Relation to Risk
Facto f Cardiovascula sease

YNA0-L NUn L.1uU

PEARAY L EAT

June, 2003



N
>

Iy
ey

N
>

Jui
s

CBEFRCEE AT O IE

= . PEReF V}L%‘F_ﬁ JEFEEE g R
PRSI R EEE LR
7. E:ii‘ﬁﬂi'ﬂl%‘ri EGEHEH L B TS
TLOpERE R AL R EH Lk R

e S 2

Iy

10



>
~

>

o~

>

v

el

s

el

B FEA E B R IR 24

i BB S (PLP) 355 o 25

i “Ff: fe L Bk ieis (homocysteine) 3% .ooovvvvivinennnn.n 28
o 31

i
pES
1,
ke
F
¥
|
=r
"
W

14
pES
)
ke
Bk
e
B
ki
|k

s ERE e FARBAGTF ML 35

N R R FIS AR T R e 5 2 B

e 52
*T 2 )I% ............................................................ 53



)

Jui

)

S|

TF LR RERPER F TG 9
FORPER L E PER Y AR BIEI g 9
o X me viefl (NEB] L 15

PRl Pl E TS ZER 21



OSA £ Non-OSA ‘A A FH 36
OSA £ Non-OSA BB B8 oo, 37
OSA £ Non-OSA ‘e x4 C & .. 38

OSA ££ Non-OSA 2 x J‘fc e Bkaeps 2 4pBE B-Ja 4 %

OSA .2 Non-OSA ‘24 p T 3a¥ % % P ... 40
OSA ‘222 Non-OSA EpemAn B AGK I % ... 41
s Hpdn Bt o F B AR Tl AP L 42

HRH ATk F R e Tl 8RR S 7 0 g 05 3 e 5



i |
r)
it 3
4 4

4 S

EEFEE e, 66
B R 70
NI = o 72
i 5 PLP 4538 5B 47 B oo 74
I ”Ff: Homocysteine & & & $7 Bl ... 75



# &

PEFR »¥ S 1F o 1% 3 (obstructive sleep apnea, OSA) » £ 4y & pE 4
Fog @RS dilg  PIRGBTESERET M - FIFYC
PEREAIRRE IS AT T L F P A S ER L RASA ER
felowd gAmed cHE R OSAE . FRRBIFY hiFd ¥
AXIIIE o AL AP DL R L BPLEZE L OSA s 4 B bR X R
FHRM kg 2 E B 2 F B ERL s R L ez
FRFJP DL B Fi8- I OSA ZLF o FRRBAM AR
F)F M T o PR S AT R I A K X B R AN S K
PERF B 25 2 AR I0P 18 2 24 1= OSA 9 X 3af (0 534 2 smpk
Al REFFRTIRIRE B aRmdpli > 5 /W2 gon

FAPM B ) > 2 65 =9 gk X34 (Non-OSA ) %24y o X

REELAR AN SR A MERE LR ERR > FREL

Jmapeot 3@ (PLP) » i b £ w0 (tHey) » % s -k~ 2
Buochg 124 [ P v 2= 22 F § £ 2L - REHT
OSA & 3 Jc45/& (SBP)~ 473 /& (DBP)~# € + & # ¥ £ 458 (BMI) -

S CEFE R R (WHR) S AR R = el AR
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5 0 OSA wx R (TC)~ Mm% & %3 3 (LDL-C) K ¥ %
Non-OSA ‘& > @ % % & %3 v (HDL-C) B> Non-OSA = o A @& F 5
Bl X oespt PLP @4 & Bt 2 ERAAMFPLE &85
OSA EiFg FifEP~E ~ W F EEF A ~ 2 F B2  BHEE
v B ¥ B > Non-OSA ‘e pEsgib# 8 | 4 v P& ¥ 1> Non-OSA % o
Fobo g FR OSA B GPER Y I PERCY PR ALK ~ 6 X R
FIRF 9 R FpE R FlivpEpEa 4 L R % Non-OSA k2 ¥

£8 o4 BMI~ HF - F AR - 5558  TC~ 4 5 £ 12

BT 7B R Lol BAGTFFHRERIEFES P eiF
#B el OSA 2 grafht i@ o f1% 5 5 S48 2 §F (multiple logistic
regression) 4 37 0 BLE T [ 4T ik iﬁfﬂ (BMI ~ 55 [®] ~ "£[f] ~ A<R]) » T 4c
*AFEDBP-TC 48R R EERTFF > BT g
¥ 4% BMI~ 55 ~ &R ~ AR > &2 OSA feos 5 5 22F B F chip B fL -
REFRES OSA femF L B ERREEFIMN - AF L B R EREN
ML 2 RS R s T R EPER IS R A M o
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Abstract

Obstructive sleep apnea (OSA) is the intermittent cessation of breathing
during sleep due to the collapse of the pharyngeal airway. Many studies
indicated that sleep disordered breathing may cause the cardiovascular
morbidity and mortality resulting from impairing epithelium cell being short
of oxygen, and form thrombosis. However, it has not given much attention
on the relationship between OSA and cardiovascular diseases in Taiwan. The
purpose of this study was to assess and compare the anthropometric
measurements, blood lipid profiles, the status of vitamin Bg, vitamin B,
folate, and homocysteine, and nutrient intakes in OSA and control subjects.
In addition, the relationships between OSA and risk factors of
cardiovascular disease were also examined. Subjects were recruited from the
respiratory care clinic and physical chek up unit of the Taichung Veterans
General Hospital. Twenty-four male OSA patients without cardiovascular

related disease were identified by the polysomnography examination to have

RDI = 5 events/hr, and 65 health male subjects (non-OSA) were recruited.

Demographic and anthropometric and sleep-related questionnaire data were
collected. Lipid profiles, plasma PLP, homocysteine, serum folate and
vitamin B, concentration were measured. Nutrient intakes were recorded by
using 24-hour diet recalls. Subjects in the OSA group had significantly
higher systolic blood pressure (SBP), diastolic blood pressure (DBP), weight,
BMI, neck, waist and hip circumferences, WHR, MAC, TSF, AFA and body

fat than subjects in the non-OSA group. The aspect of hematological



measurements, subjects in OSA group had significantly higher total
cholesterol and LDL-C and significantly lower HDL-C than subjects in the
non-OSA group. No significant differences were found in homocysteine,
PLP, By,, and folate status between two groups. The OSA group had higher
dietary fat, vitamin B¢ and sodium intakes, and mean percentage of fat, and
a lower mean percentage of carbohydrate than the non-OSA group. Patients
with OSA were more likely to report having loud snoring during sleep,
frequently wake up during sleep, daytime fatigue, falling into a doze during
the day, and car accident through sleepiness. The BMI-, neck-, waist-, hip-,
DBP-, TC-, daily fat intake- adjusted odds ratios for OSA significantly

increased in the upper level of above mentioned cardiovascular risk factors.
Four overweight indices (BMI ~ neck ~ waist and hip), DBP, TC, and daily fat

intake were included in the multivariate logistic regression model in explore
associations between these cardiovascular risk factors and OSA, it suggested
that different types of overweight and TC were strongly associated with risk
of OSA. Decreasing body weight, and lipid profiles should be considered for

individuals who have OSA to decrease the risk of cardiovascular disease.

Key words : obstructive sleep apnea, cardiovascular disease, BMI, total

cholesterol
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FERMEHAB G SRR S A PEREBRRET (A8 L FFF
(Young et al., 1993; Bearpark et al., 1995; Olson et al., 1995) ; &8 » B e
(Lavie et al., 1983; Hoch et al., 1990; Young et al., 1993) ~ p & (Katsumata
etal., 1986) %2 % & (Ipetal,2001) P& A v 2 1~25%¢3F
SRRy ERE B E L% (Young et al., 1997; Gottlieb et al., 1999) % f
Boso BB i (Koskenvuo et al., 1987; Partinen et al., 1990; Nieto et al,,
2000) 7 B F 2 APM M o P oW S8R R oo PER ST R i
(Obstructive sleep apnea, OSA) £ < g B m2 AP > & AARR 453

e
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-, E@;‘Eﬁﬁivk%fri:[ifﬁ%i
Osler (1919) 3 % - LB F|# dmiv ik 4§ ph ¢ B B fied s @ 87

e

g > F]p k-2 T & 5 “uncontrollable tendency to sleep” © 3F 5 #7 % ©
#,Z—, 21 OSA i 4c ‘f‘a)ﬁa FZ 7= & (He et al., 1988; Partinen et al., 1988;
Seppala et al., 1991; Lavie et al., 1995; Redline et al., 1998 a) o PR o+ w5 &7
1k IE 5 ¥ 4p BOTPER PR et i 5 384 &% 212 % (Garcia-Rio et
al., 2000) - ¥ 3k ®®#Fef e i ) (apnea) ~ = i ¥ (hypopnea) 2. R #%
(Sharabi et al., 2003) » pEfR F] @ ¢ &7 o pEFPF » L e & 0 e (I
rE B EL mﬂ}b’;;j{& ) 2_WCp Akl o i 2 fFRR (pharynx) ¥ k5o
Berip B F NG o PEAR Y NI BT iR ek e 7 K (Skatrud et al.,
1985; Mezzanotte et al., 1996) (Bl - ) » T&fk #7 3 4p 1 > OSA &2 1 v e g

# % 3 & % 4 B 1- (Haponick et al., 1983; Suratt et al., 1983; Schwab et

al., 1993) -
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poah pEFR eE e BT A 5 = fEA AL 0 4 | E e % 4] (obstructive) ~ ¢
%3] (central) % ;& & 73] (mixed) e FE % ] pEFR, o w2 &7 - LECE R B
Bt e find o ¢ R LA BOTPER Y F R R el (v Y L
(Gastaut et al., 1966) ; @ i & A R] LA f2 2 12 v @ {RiLIR & 2 PR =5

%71+ (Bresnitz et al., 1994) -

PER S BT R i F LT LW S M A RREERR R
(polysomnography) & {7 £ e PEFR 8P > & 2 Pa L Bl ~ PRIREH R ~ v
TR s o RRE R Bl 5 RER R o R
ik (apnea) Tk Adprtexie kA2 10§ @ =X (hypopnea) T
ER Atz R RAEMN = 30 % A7 s REfrREK
= 4 % 5d Fragd o 7 RIERZFFERT E | PF oapnea 12
hypopnea 2 ¥ 35 » ek ex st dn #ic (Respiratory disturbance index,
RDI ) - 2 RDI #ic® (5/hr) ¥ #a % EETPEM ok e ag 2 B € 28— b
B :5<RDI<10; ® & :10<RDI<15; £ & :RDI>15 (Sharabi et

al., 2003) -
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i RpER B ¥ %3 5 +- € (American Sleep Disorders Association,
1990) 4 OSA =& &35 @ AL ARERF Y - F R dsgfeg
AL P ¥ AR M o PR B K Y 59 X @}i‘z‘%’
PRoo pU IR G d NAe Ak s & Fde i s PR P LR - PEPERER T T 42 >
FREAFFF o - Bre 2 R Flig e Bt OSA 2 fRA L uT 0 T g
d gbg;;.sws;l;\ ;jwﬁ; ~ PER, ¢ # PR S PR, ¢ ﬁﬁg\ 9 %v*gi-\: \.z,J B
% Ak %4 287 (Benumof, 2001) - F B PR & PR ¢ AL% » & & o
JE@E‘JV‘%’E@:\ AR EMR TR s G R A S
B R EA S H A (K ERAE ) e E R
% % (Guilleminault et al., 1978; George et al., 1987; Findley et al., 1988;

Dahlof et al, 1992) 5 Bt 7 st R CIVLaE L ~ 22w F W X IR G

otk

(Benumof et al., 2001) (Bl = ) °
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=L PERCE AT L g i HE A L2 A R

il =870 AP i B3 &7 Wity OSA 2 % F]+ (Strobel et al.,
1996) - Strobel & 4 (1996) %457 lez gpEfRed e > 17 11T Jajp| - W@
o b eE e E R 2 P oA i e SRde 4 (respiratory drive) %33 e
Horner & 4~ (1989) % Hoffstein & % (1992) 4 %]+t e 2 OSA 8 & A 1o
2 Ap e a7 iqe B i 2 OSA £ 3# K 0 B I OSA B 235 ¢ w3 i i
B b A G R A L FEH 0 60 ~ 90 % OSA R K s
(Guilleminault et al., 1976; Strohl et al., 1996) » £ 48 F £ 35 #& (BMI) -
> ) > BRI E Z sl BB R FApdic o el AUOSA BRERAE
B REE2 ip 1% (Young et al., 1993; Bresnitz et al., 1994; Willett et al.,
1999) o BLEZFBEM eE o g7k fe 2LAT Sl g 0 H ARG o0 ¢ PR HE R
# % (Sakakibaraetal., 1999) &% dp 3 » 21395 F Jrfr2 OSA R >
Hgpne 3 i 5 27994 F (Mortimore et al., 1998) o F]* » OSA B H
FIEWE @ ARG Ao pm g v F gk 2 - 38 2 2 (Harman et al,

1982; Smith et al., 1985; Charuzi et al., 1985; Peppard et al., 2000) o
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= . PR ST g iFE S L R

PEFR & »T X (sleep apnea) : B n B2 b= A% F]3 (Hla et al,
1994;Young et al., 1997; Lavie et al., 2000) o — 4L pEFR pF > & BN B "5 L
20 % ~23 % > P-pEfiEpFx w 3| pF g B (Khatri et al., 1967; Coccagna et
al., 1971; Lugaresi et al., 1975) o BEfR »# s 47 1L g iR 32 05 4 > d 20 pER
PR ORFEK BN P LR 2w § Ao R AP
FUE T~ fpEm H) BT H 4o L B (Parish et al., 1990; Davies et al., 1993;
Bonsignore et al., 1994; Somers et al., 1995; Morgan et al., 1995 ; Somers
etal, 1995) > F B ¥ iE > v dldep Llwle g s 0 L BFRAL
-5k 0 5 H i 2 F & B2 F]2E (Carlson et al., 1996; Duchna et al.,
2000) ; "R F B BAZTad A A a B AL
w /& (Fletcher, 1995) - iz I 2L#73 OSA A w B B m /& > Guilleminault
% 4 (2001) Hip] > F1iB A ¥F apnea % PEFRAL Y ETHfL B F 2 2 R

B+ (heterogeneity) °
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e PR T g iEEE H LR g TS

FEIRRFG R GRAEMGR o ¢ RRE S~ ] FERE AT R
0 X R IIRERE S VAL e SR Y LR E S g
OSA #p R (Scrima et al., 1982; Bresnitz et al., 1994; Kyzer et al., 1998;
Benumof et al., 2001; Flemons et al., 2002) - # % :}% 4 OSA 4+ 3¢ & >
§ g4 53+ (Block et al., 1979; Ip et al., 2001) o % ¥ & &3
dv oo PERCPE R T 52 42 3 4 (Young et al., 1993; Bearpark et al.,
1995) - 7§ % OSA 2 & *& F]+ (Guilleminault et al., 1976)» ¥ 30 ~ 40
%o 32 WLG & 15 ~25% 2 ZLI ALY Mg Y IR G @ e kb g
i 15~25% > 2bsw sl 4 ik 5~ 10 % (Bloom et al., 1988) o 37 % 4 BEFR
B o FRETRY FRERGFR VA o BT H I R 4
g 4 E OSA Jpsfk » 2 & H{4eme¥eX (apnea) 2 =t ¥k "% M3 § & frfz

K (Mendelson et al., 1981; Roth et al., 1985) ; #hiFs € 4v £ OSA 2 g}k

(Taasan et al., 1981; Krol et al., 1984)
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T pERES AT R REE L R R

Fripd  2mi e~y by s RERAR > 7 F g
4 B ¥ 2% ( Mooe et al., 1996 a; Mooe et al., 1996 b ) - = 3 1h
iy kH AP & 'Pé:.% OSA: ¢ H4r v i ﬁg;;a:;];»,;e«‘ Fengg gt (Lavie et
al., 1995; He et al., 1988 )-Jiva (1997) #= 3 © 4 L% PEFR PF apnea index >
53 =t/hr> Gy g2 2 IERIF]F o d SRR LR AT @ iF g R
BRI T KRR EOSARF o FARERL SR (Lavieetal, 1995;
Peppard et al., 2000) ° 51T » 37 7 i T/ F A L ET 0 PER IR R RY
Sk BAETREAMIE FIS F A AR ERF]TF o doEds s hu 2
sz 1L (Hla et al., 1994; Lindberg et al., 1998 a; Lindberg et al., 1998 b) - ¥
U R e ﬁ—fg T e pipR ¢ gF 4 (Palomaki et al.,
1989; Marler et al., 1989) - Palomaki % % (1989) 77 3 % % BLZF| 47 ffr &2
PERR Y 24 ¢ b B Marler ¥ 4 (1989) 4 JRLPER rE v R 40 3 1

kA 2 B B (odds ratio) ©
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PEFR e¥ e 47 0L g 1% 3 (OSA) & ¥ 3 4o v %% B2 £ ' 2 (Shahar
etal, 2001)° = & 23252 (Homocysteine) &« B A 2 W2 & ' 51+
(Wu et al., 1994; Graham et al., 1997; Aleman et al., 2001) - ¥ % §&/ % /&
(FREA L HFIM > F 7 homocysteine k& F = > § % v F AR
4 R (Kang et al., 1992; Den et al., 1996; Mayer et al., 1996; D’ Angelo
et al., 1997; Welch et al., 1998) - ¢ L #3%fz (homocysteine) #:8# "% &
o F PRS2 RGeS BT A L R L e B
(Phillips et al., 2002) = & ** OSA 2w A m b FE7= 55 BFAP
B 12 5 @ homocysteine & < i ¥ [}%f‘aéﬁ B KL HEEM G T
#* OSA & # &£ ¥ homocysteine Jk & > I FIFH 2 AT Y oo o 2 0%
iiepé (homocysteine) 7 = B PR L > & WL £ 7 A1t (remethylation)
Z g Fr i % (transsulfuration)> £ 7 At % 425 & ‘24 4 B g ity
5]+ (cofactor) ~ k¥ 5 7 A 5 » & homocysteine §# % 5 7 fri%
f« (methionine) ; % 3 ¥ ¥ methionine 7 &R P F & & = L Booipl
(cysteine) > homocysteine ¢ & » AL IT* » @ T BEART L 82 5 Bg
¥ % f%% iv (Finkelstein et al., 1988; Ueland et al., 1993; Ubbink et al.,

1996; Welch et al., 1998) - (Bl =)
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Fliad % Bg~ 4 % By 2 E B 42 homocysteine 3 & fdF 3t

OSA £ homocysteine B 2pF > pt = f& B-Ja 24 2~ & - HER o

X : general methyl group acceptor SAM

I-GHa

Methioning A
FH,  N% N"- methylane - FH,
B-1
z By Y NADH

Homoeysteine

M- methyl - F
Serine @ NAD
PLP
Cyslathionine (O methyltransferases @ CBS
MHG + o - Ketobutyrate = (® cystathionase ® MTHFR
¢® LP ® 5-methyltetrahydrofolate homocysteine
o - Aminobutyrate Cysteine )

methyotransferase ® transaminase(s)

Bl= L eoaps (3@ (Ubbink et al., 1996)

LR RS s BARRELF SN F2 A AT (Gun
1992; Simons et al., 1995; Young et al., 2002) - < % & *z v (LDL-C) k&
REAHEDRRL L EAHBLI AEHE S - B L L ik (Steinberg,
1983) - Wi T HEA L ¥ dp i o fo': ¢ k&R HDL-C & i ¥ A
a2 2 76 % %]+ (Gordon et al., 1989; Castelli et al., 1997) - Austin
(1998) 2 A3 dp > = paH i fig 5w B AHZ B FIF o d 30 OSA
g FAFZ M > Tl R%E OSA B+ 2 ~ HDL-C » LDL-C

2 TGERT HBEM -
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I. 7} OSA 8 Non-OSA % &% + # &~ M+ i 4 b i1 %
AR B-Jad 2 ok R

2. 4 & OSA L% & & BB chy %t n

3. o pEFR AP B RF RE > 0 2 OSA 4p B ik

4. 473t OSA 2.5 4 5 Fdn M 5 & F15 el w2
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A1 PRI R 2.7 AR 30 B2

- px‘e_ﬂk—:‘;,l.
AEE U GY RARFRERFEM LY 0 b AR R i
T PO EE T EL Y AR TRRRSFY o AF Y

PHEY LFR R URFRAMRRF AL AR L

- - FrIH%
(—) PR i3 (OSA &) -

d g AT e S R T 4 XS 3 2 SRR AR
% &% (polysomnography) &7 E % F % 3 41 > &iE ;];’7 A et 3 LR
1 #c (respiratory disturbance index, RDI) >5 =t /hr> Eﬁ? E- 0 RS
OSA gt g oA ferp il #0510 25 ¥ b~ wh FARRBHLF

Bots OSA £ 24 o
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(=) BB X#FF (Non-OSA &) --

EREHEED S0 EARFRARRITS o AATH LR
Bl (e ) E g jp 2 E o R A 0 70-110 mg/dL 5 g Rk g
f« 4 % f*= (Glutamic Oxaloacetic Transaminase * GOT) » 8-38 U/L ; [ #&efit
¥ pef 4 p7 (Glutamic Pyruvic Transaminase » GPT) » 4-44 U/L 5 & j% Fk
% % (Blood Urea Nitrogen > BUN) » 5-25 mg/dL ; #“f& fi* (creatinine) °
0.7-1.4 mg/dL ; #5347 & ’ﬁ'&—% (Free Thyroxine > Free T4) > 0.73-2.01 ng/dL
LHGREED A FERN TV FRE s HRE X650

TR 2ERFEH PP ENTIER D) & ";I%’ﬁ'\)i/}% ;
2) AAEARR 3) A B MRS TR ST EIARR 4 A% B
R 3S5) RBUR M E FL AR o Non-OSA oo wf bk ig i oh o o e

,jg;ﬁug;lgﬁf}% (o @ Frh ~ B¢ R ;ﬁ;@aﬁww«’)o

PRIELT o d P AR LR EFIRNFEREFAL > R

PRE FELRERLE CHE2)  EBFLPFERD 90 £ 107 &6
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. Ep
XEFEE (D) FIRa Q) HERlE Q) a4 4) Hikk
(C)RERE  FRAFTHBAARBL P Fes s pERGR
s R AV AR (RUE S ehiF s F A AR Y ) -

(A)s B (mmHg) : X32F L 5~ 10448 LF#L T s o

£F 0 KRS B RR R L RR 2 R

(=) Wi

(1) BIEEP L3 ML -5~ CF -~ R AFERRF - =
vl K BB Ll pE oo
iﬁﬂﬂf ;};ugigﬁgé.ﬁéﬁ/gﬁg iﬁﬁi‘ FRERVCR TR SRR

B . REIUE Fo ik - L o

1. % (em): M2 3L RE o
X R sk A BRE L > FINHINZ YR = %Klv\i’a?fﬁé
EooLplE R T L g BB F AR Tl R R
SR T AP A o

2. WE (kg): ML FRLERE o
LPRIFE RS ZEMRIE  FREQRE A M2 BT
Fegp oo bz E 3L RIE o
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.5 E (em): A RGBIE o
RPFF 2 o REETAR > AL S TRSEF I L T Pl -

. R (em): A RGBIE o

N

s

EH D R b SRS R RN PR
IRE B B A R REF B BE o

. HE (cm): A R RIE o

LRE 2 EAE R B ORI B R R L R TR B

+ EF1% ] (mid-arm circumference ; MAC 5 cm): ™ & & BIE o

i

PE R o R 2 00 B At d A F A RET S
tli=gl e AR U FIEE i S S SR -
K1 Bl i o

. Z gyl K B A& (triceps skinfold ; TSF ; mm) : 1 Caliper Bl &
(SKYNDEX * » £ ) o &%z » S8 p 2% d 25 4
R Hzgpoed gL 3 1 ok o FEAT s g o 1

Caliper3# B 3 =xfs » B2 T 357F o
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(B) ¥ 88w p g
LR e dg RN Py i g 2R sk o B B e A R) 2 2 BIA 310
Bioimpedance Analyzer | & > (Biodynamics = 7 » & &g » £ &) o
LSRR 4 47 1R (Bioelectrical impedance analysis, BIA) /B
ERRLMLAGE L S RT i o %0 2 A R

‘7‘; CREREY RS IR RS E M Frgat S F 0 B

SR 2 PRI o RIE W XRFFRL L EBGF S (R

/

8 4—1&.;}}3 CIEgAS A L) BT UL TR TR BT 2 @‘;—3- )

LhHEF MW LA B AT - RS L AR

\r:t

L+ 22 L %r 2 pE 2 T 4&BE S (sensor pads » CONMED = & >

L:"_

Q’ﬂ‘
-

O FR) (Re) 32 @m0 FAHEL 2 &£

BEOEME > T RELRE LS TR

Ble LAY 2 TRTETE B
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© 2334
1. & 48 7 & 4p 8 (Body mass index, BMI): # € (kg) +¥ 3 > (m?)
2. F EFyup TR ] (Mid-arm muscle circumference, MAMC)
MAMC (mm) = MAC (mm) — [3.14 X TSF (mm) ]
3. F R & ff (Arm muscle area, AMA)
AMA (mm®) = (MAMC) * +
4. F EEyep o s g ff (Arm fat area, AFA)
AFA (mm?) = (1 /4) x[ MAC (mm) = ] > —~ AMA
5. MEARvY (Waist to hip ratio, WHR) : "&R&] (cm)~ A% (cm)
6. i up 24 (Lean body mass, LBM)

LBM (kg) = %8 & (kg) — %% & £ (ko)

(=) & 8328 (i 3):

24 ) BEW R SRR ;é ZRlw 1P 2L¥RE Xl fae

g o

=P
B A B T (i) BHA TR R Y £ B o i

Mg 820 L B A RB ORI EFTTEFRIAFL T2 B IR
o #r % a5 & A 2474 (Food Composition Table) ; 5 7L %
oow it TAME R EEL Ems Eale, (Lehetal, 2000) 2 %

B B # 3% (United States Department of Agriculture » USDA) > & &-¢ Ef&

Ik

FRCMETARAAITD 5 I B9 T 2 4 B

fe~ 2 % B PEEE S E AR o
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() 2 Ew*&

(A) itk AR

¥

4;4#—%77'%53 8 I 51U éc*j?:}érﬁ%éfﬁ—"ﬁ 15 mL & /% - 5 mL
Ar A ffuRe BT 2§00 10mL L~ 3 EDTA fufts A
7 B ?;géﬂ’_;g—ﬂ ’:_E:'F}E!’]Do&i%ﬁ-'\"‘ (2500rpm740C715 /,q\fg‘)’

~ 7

Be b i s WP R e R LA BB B

fglf]‘]:_%]’\?u%\:f’ﬁ;’j]%"&/\’ﬁ?ﬁ? S -80 CA KRR o

(B) i F3%A

l. ek fd PEFOSA i oP XB g a3 P 22 3 4

i EWH& - OSA i FiED LY P LFE L FR Tk
3047 5 Non-OSA &4 iV @l F_ 5 ¢ a4 (Vs shenn

#7 o @ LDL-C 12 2583+ 8 o

(1) 233+ ¥:LDL-C=TC - HDL-C — (TG =+ 5)
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Normal range i
B P (mg/dL)
1. = p&4Y 7 fig (Triglyceride, TG) 15-200
2. B Az (Cholesterol, TC) 110 - 200
3. BB AR >35
(High Density Lipoprotein, HDL-C)
4. PR g Fv 53-160
(Low Density Lipoprotein, LDL-C)

2. PIEER ~22 2 Bprs &
FI* £ &% 2 (Competitive immunoassay) A 473t 3T 0 - &
/4 Sk B (chemiluminesent technology) » 4% * Bayer & @ A~ 7 £ ~ &
4 % By, 2 kit package (ACS : 180 automated hemiluminesence system) e

£ FEMD @5 >636nmol/L > &2 % By ¥ @5 >124.98

pmol/L o

(C)x jﬁl": A AT R F Bt o5 g (Pyridoxal 5’-phosphate >

PLP) ~ F L ®3efi (Homocysteine) k& & o
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Lo empert S pe (PLP) Ok &Rl 2

(a) 3 (5 &
434 % Betm b % Pk (Leklem, 1991)» s 4 % By th
AT A3l g R TR o 44 Bates & 4 (1999)en £ 5 11
»xae ;% 49 & 7% (High Performance Liquid Chromatography
» HPLC) ~ 45 PLP 2k B o 8 2 /kig fE 2T » 4r » 160 pL =
 ~ 240 L = % -k 2 400 ULTCA (10%) » 3% & 53 15 > % 2% 50
TR Kipth S AshoBod > L 4rE 38K » 1R EH B
(10000 rpm » 4°C » 10 4 4&) » B~ 400 uL } 5% & » ¥ — microtube
¢ 5 #1140 uL 3.3 M K,HPO, 2 £ 353 » & 4: » 40 uL KCN (4
mM) R & B~ S0CHE R -Kipt 25 ~4a - B> 4 4rt 2R
f8 %A% 4v » 50 uL H3PO4 (2.86 M) 38 3 » 123 g "% (0.45 pm ;
Millipore filter)iE jjg {4 » B~ 100 uL 4 47 - Bife v ¢4 fF (PLP) # %
PR L 40~43 A4 0 1 PLP 1R 5 ("4 4) > (T8 W R
(R*>0.99) > & 41 % #E Y PLPRA (ng/mL) EHE
nmol/L ¥ = 552 % - Fkne %L ¥ (Inter-assay) 7 0.37
% (n=20)> =% R %#c (Intra-assay) = 1.17 % (n=5) > £ B+
(Recovery) & 100.1+2.1% (n=3) e st % PLP jk & 20 nmol/L
i* % *7 2L (cut-off point) » <20 nmol/L 4 % &4 % Bg# 2 (Luiet

al., 1985) -
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(b) & L -
1) # & 4p (mobile phase)
£ 7 75 mmol/L 7 Semicarbazide hydrochloride % 50 mmol/L 7
KH,PO, » 17 H3PO, 3 A fh o & 3 2.85 o
2) ¥ o 5 1.5 mL/min
3) &k RE
excitation & & % 325 nm
emission & £ 5 418 nm
4) ¥ 1L % Symmetry Shield RP8 (P} /& 5 pm > 4.6 X250 mm L.D. -
Waters =& > € f fF) °
(c) ¥ &
1) Dipotassium hydrogen phosphate (K,HPO,) : 99 % > Merck = & >
Darmstadt » 4§ & °
2) Phosphoric acid (H;PO,) : SHOWA = @ » pnfeit B 4k3% ¢ 44 >
AR P Ao
3) Potassium cyanide (KCN) : Merck = & > Darmstadt > 48 B °

4) Potassium dihydrogen phosphate (KH,PO,) : 99.3 % > Fisher =* & » %=

A SN
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5) 4-pyridoxic acid (4PA) : 95 % » Aldrich =7 » = #7E F » £ & o

6) Pyridoxal-5-phosphate (PLP) : SIGMA = & » & &2 » £ | o

7) Trichloroacetic acid (TCA) : 99 % » Lancaster = # » Morecambe >
EH o

8) Semicarbazide hydrochloride (H,NCONHNH,*HCL) : 99 % > Aldrich

NP wEEF - FRo

(d) ®E — % »ci ik 4p & 17 & (HPLC)
1) § (Pump) : Model L-7100 » HITACHI > & 3% > p & o
2) p # P B (Autosampler) : Model L-7200 » HITACHI » & % >
P
3) B R ¥+ % (Temperature Controlled Rack) : HITACHI » 4 3 >
P
4) ¥ £ PR (Fluorescence Detector) : Model F-1050 » HITACHI » &

;ﬁv\aﬂj&o
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2. & ”Ff: L wizfé (Homocysteine) k& B B €
(a) #iF> iz --

d ** Homocysteine #& % % 3| & 52 pk 3% (Dudman et al., 1996) > #=
Homocysteine e74 45 & fic3i § £ T2 {7 » 44 Araki 2 Sako ¥ 4
(1987)en= ;= » 1% HPLC 4 #7 homocysteine 2. )k & o *t 85 F /kiF
f T 5 4o x 200 L £ % ~ 20 LNAC (1.1mM) 12 2 20 pL TBP
(12.3%) /DMF (IN) » 58 & 353 14 » $# % ** 4C R A b e
Be ! 15 4 » 200 uL TCA (10%) / EDTA (ImM) 38 £ $25 » 11 % i
g s (11000 pm > 4°C > 10 4 48) > B~ 100 uL + Fi B~ ¥
- microtube ® > £ 250 uL Borate (0.125M) / EDTA (4 mM) Buffer
(PH=9.22) 8 £ 25 » 4¢ » 20 uLNaOH (1.5 M) » £ 4 » 100 uL
SBD-F iR 31> 83 60 CIE Kigthy 1 /] FFoB-dibgr 2815
P 5 g 0 B~50ul & 45 o L %oxpt (homocysteine) i+ F pF B
f 5 51~54 445> 2 homocysteine # % & (*H4x 5) > (¥R %
¥ (RP>0.99) > & 41 s ZTJ"U‘ homocysteine Jk & » H =12
umol/L & T o pt F B e FF % B 4k (Inter-assay) % 2.15% (n=
11)> = *t 5 2 % #c (Intra-assay) = 2.87% (n=5)> £ 3.1+ (Recovery)
%993+29% n=3)° = ']\ homocysteine & & 12 14 umol/L ¥ 5

*7 8L (cut-off point) > + ** 14 pmol/L 4 5 B F L %=fi & J& (Selhub

etal., 1993; Refsum et al., 1997; Lee et al., 2003) -
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(b) & T -

1) # #4p (mobile phase)
¢ 7 0.1M 7 Potassium dihydrogen phosphate (KH,PO4) % 35 mL/L
Acetonitrile (CH;CN) » 14 85 % H;PO, 3% B Badk ® 1 3.5 ©

2) ¥ i 5 1.2 mL/min

3) ¥k PR
excitation j& £ % 385 nm
emission /& & % 515 nm

4) ¢+ % LiChrospher® 100 RP-18e (f 4 5 pm » 4.0 X250 mm L.D. >

Merck 22 & > 4L H) o

(c) #&
1) Acetonitrile (CH;CN) : TEDIA = @ > Fairfield » # & -

2) Borate (H;BOs) : FERAK = & > {4k » 6. F ©

-

3) N,N-dimethyl-formamide (DMF) : SIGMA =& > %#&K2 > £ | °

4) Ethylenediaminetetraacetic acid (EDTA) : 99+ % » SIGMA = & >
B > 2R e

5) DL-homocysteine : SIGMA =7 » R #&K2 » 2§ -

6) Potassium dihydrogen phosphate (KH,POy,) : 99.3 % > Fisher
ARTRICY: L EREE Y
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7) N-acetyl-L-cystein (NAC) : > 99 % » SIGMA =7 » % &2 » 2K -

-

8) Phosphoric acid (H;PO4) : SHOWA = & » Prfrit 5 k5% € 4+ -
LA P& o
9) 7-Fluorobenzo-2-oxa-1,3-diazole-4-sulfonic acid (SBD-F) : SIGMA =
PooREKL > £R
10) Sodium hydroxide (NaOH) : FERAK = & > tatk > 4L F] ©
11) Tri-n-butylphosphine (TBP) : 99 % > STREM =& » =%d > £ |/ o
12) Trichloroacetic acid (TCA) : 99 % » Lancaster = # > Morecambe > &

& o

(d) KRB — %»ciciz4p & 7 & (HPLC)

1) & (Pump):PU-1580 Jasco* L % » P & o

2) p # P~ B (Autosampler) : AS-1555 > Jasco» &L % » P & o
3) ¥ £ &Pl E (Fluorescence Detector) : FP-1520 » Jasco » & 3 >

P&
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52 21 3 o1

. ‘VLJF }Z:

ookl A 78 * SAS statistical software (Version 8; SAS Institute,
Inc., Cary, NC) o ] * Student’s t-test & Wilcoxon Two-Sample Test
i OSA 227 Non-OSA & e =Bl # w2 L&~ o as
% By~ JJ{‘ PLP ~ homocysteine & & 11 % ¥ % 2 #H&EB-fiwz £ & o
f1* Chi-square £ Fisher’s exact test “ fi b % {3 pEFR R* 5 2 38 R° 48
Z_ % % o 12 Pearson correlation +* i RDI ¥ £ 38 7|3 g B 4 o 1Y
multiple logistic regression * #£ 3+ OSA £2 4p B /& ' F] 5 s g ¥

& (odds ratio, OR) °

Fridtdd 2 iy n T E e RE L (mean £ SD)

%\' 'ﬁ' ; ﬁj’u;’L‘f‘L%’:& "_‘i;}i_p

A

0.05> 4 &3 sz 1 end & -
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P
LN

-
*

- AAFR
OSA £ Non-OSA & & 3#k LA FH A4 1-0SA e £ § 744
24 0 EEEA T L 36 ~ 75 i 0 TioE#L 497 f 5 Non-OSA ‘e £ 4 §
P65t Al 534 ~T4k > Trog @ Sl4k s eMFEREN
F £ B -0OSA 224 =% 3% RDI (st /hr) A 5 <RDI<10 (n=4);
<RDI<15(n=3);RDI>15(n=17)-RDI & F 4 > 6.3~89.6 = /hr>
T3a% 332 st/hre £ B> 5 0 OSA E2 JoiER 2 R F F

Non-OSA ‘&

- Mg

OSA £ Non-OSA e =Rl Z % 7>t 4 2 d H&Fir-> a0 h
L% ~MAMC~AMA 27 g% 22 - @ OSA =€ ~ BMI~ 77
W)~ BF ~ WHR ~ MAC ~ TSF ~ AFA ~ #8739 & £ 2 4875 % (B £ o

B AR B F B Y Non-OSA &
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BERL sV EFN L 3o d B Fro OSA 2= iy @ fa(TG)
% > Non-OSA > fe i 225 BF LB - OSA BR"EHm(TC)
i % A& *3 39 (LDL-C ) & ¥ % >* Non-OSA ‘- 4p 5 ¢>OSA = HDL-C
Uk B BT ¥ 10 Non-OSA 2 @73 g 8 » OSA 28 TC T2k A

FRHDF L

w.oa Rk L REREL S PLP A i R 2 & Bpik A
LEEH L JJ% fp X 2k i%fe (homocysteine) » PLP ~ s - E Ak ~ 2
% Bk A 734 40 OSA 22 Non-OSA * homocysteine ~ PLP ~

ER -2 2 BokATAREFLE -OSA ey | 2334 PLP Ik

3

B <20nmol/L» HA&pXi¥ g g o ¥ @ a - a2 % Bok

RAIEASG ZFF e R WL ¥ E-
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7. ¥E52HEE

B

&

PIoy 4288857304 5008A g T 038
FEasEq s a2 2 Bo 4 B4EP-E 5 % 3 > Non-OSA £-0SA
2 PEAEIEBAE F A A F MO Non-OSA & - A& - fag -~ kv
ToEp- %223 B "MHAB -S43 0FEPrE- 2 FIalg¥ i

2o

. EERFEAE

LR F AN T L 60 OSA M hphfR @ 47§ - pER ¢ T
hovd TRIIRY A A TS mE EY AF 2 A b g
Non-OSA 'z o 4 ~ .12 » pl> B 6-8 MRyt fepk > & 7 24 BLREPEAL »

L7368 BPEE PEREFEMD - e ANFLE -
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= PR R e e AR R T 2 ApH
% Higidp o (RDD) & i § A 6 6 F13 2 Ap B E520 & 7 &
W E ¥~ FE - "LF - B F - TSF ~ MAC ~ AFA ~ LBM # RDI %

BE L ApRE o

Ao E AR B YR IS A R S e PR e L g T 2 R

S B AR B MR IS A R e R pER E e BT L O R 2 R0 A0
282 £ 9 - HEMA P » % BMI~ "ER ~ BRF] - £-3R B -~ WEFHAE
AR E K R A SRR Y (T gk & s L BMI=
24~ =90 cm~ A< =100 cm~ 473 B =90 mmHg~ %% g =200
mg/dL ~ 57 =38cm> 2 4L TP E =60g> X@FF kvl p
Bl BB R g g F RSB el OSA g E o
o ERAEDG O RBELA LG TS AR OSA eRIEE LB
B R Ap i o ¥k LR e g ik (BMI > SRR - PR - AR 0 T
e > AF DBP~TC ~ 4t & #5 B £ (dietary fiber) & g F]+ 1 > 2% &
SR o ¢ 42 BMIL - S - EE C ARE 0 2 OSA Jegp 5 2
FEFOM e 47 S TCH OSA e 32 BT T HF 49
B oot 5 R BESN R E AT Vb s BRI REL AR GR

AR 0L o
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subjects'”

# 1. OSA =2 Non-OSA e L & T

Table 1. Demographic and health characteristics of OSA and Non-OSA

OSA Non-OSA
(n=24) (n=65)
Age (y) 49.71 £9.56 51.39+£9.93
SBP (mmHg) 126.58 + 14.11° 119.06 +17.53 °
DBP (mmHg) 86.75 + 8.44 - 76.05 + 12.23°
RDI (events/hr) 33.22 +25.84

'Values are means + SD. SBP, systolic blood pressure; DBP, diastolic blood
pressure; RDI, Respiratory disturbance index

2\/alues with different superscript letters are significantly different between groups;
p <0.05

*p < 0.0001
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% 2. OSA .2 Non-OSA ‘=48 i~ p| &

Table 2. Anthropometric characteristics of OSA and Non-OSA subjects'”

OSA Non-OSA
(n=24) (n=65)

Height (cm) 167.56 + 6.62 167.87 £ 5.56
Weight (kg) 77.86 +11.98 ** 66.54 + 10.08 °
BMI (kg/m?) 27.70 +3.65 *° 23.60£3.27°
Neck circumference (cm) 40.05 +3.09 “* 3738 +2.44°
Waist circumference (cm) | 93.35+9.69 ~* 81.56 +8.16 "
Hip circumference (cm) 102.82 +7.44 "2 93.15+5.95°
WHR 0.91 +0.06° 0.87 +0.05°
TSF (mm) 18.00 +7.01° 13.61 £5.01°
MAC (cm) 32.02£2.97° 29.65+£2.71°
MAMC (mm) 263.61 +18.10 253.70 £ 22.90
AMA (mm?) 5554.97 = 761.49 5162.84 +923.69
AFA (mm?) 2669.29 & 1229.77 1888.89 + 734.87 °
Body fat (kg) 19.25+7.07 "* 13.39 +£3.85°
Body fat (%) 24.19+5.81° 1991 £3.62°
LBM (kg) 58.61 +6.63 * 53.15+7.22°

'Values are means + SD. BMI, body mass index; WHR, waist to hip ratio; MAC,
mid-arm circumference; TSF, triceps skinfold; MAMC, Mid-arm muscle
circumference; AMA, Arm muscle area; AFA, Arm fat area; LBM, lean body mass

2V/alues with different superscript letters are significantly different between groups;
p<0.05

*p < 0.0001
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# 3.0SA £% Non-OSA ‘en %4 it &

Table 3. Hematological values in OSA and Non-OSA subjects'”

OSA Non-OSA Normal
(n=24) (n=265) Range
TG (mg/dL) 141.33 + 76.83 125.55 + 82.31 15 —200
TC (mg/dL) 225.46 + 44.89° 184.54 +30.98 ° 110 — 200
HDL-C (mg/dL) 4583 +7.63%° 59.06 + 13.07° > 35
LDL-C (mg/dL) 151.36 +44.71°* | 100.37 £25.61° 53 - 160

"Values are means + SD. TG, triglyceride; TC, total cholesterol; HDL-C, high
density lipoprotein — cholesterol; LDL-C, low density lipoprotein - cholesterol

\/alues with different superscript letters are significantly different between groups;
p<0.05

*p < 0.0001
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4 4. OSA ¢ Non-OSA % x % rlekapt 2 Apld B-Jad 24 VER

Table 4. Biochemical indices of plasma homocysteine and related

B-vitamins in OSA and Non-OSA subjects'

OSA Non-OSA Normal
(n=24) (n=265) Range
Plasma Hcy 3 9.23 £3.16 8.48 £2.16 <14
(pmol/L)
Plasma PLP 79.57 +43.88 73.41 £ 57.57 > 20
(nmol/L)
Serum folate 3528 £21.64 27.74 £12.57 >6.36
(nmol/L)
Serum B;, 327.74 £98.91 408.09 + 347.01 > 124.98
(pmol/L)

'Values are means + SD. Hcy, homocysteine; PLP, pyridoxal 5’-phosphate

>There were no significant differences between groups

*There is one missing data in the Non-OSA group
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# 5.0SA =2 Non-OSA e & p T32% % % &>

Table 5. Daily nutrient intakes in OSA and Non-OSA subjects'”

OSA
(n=24)

Non-OSA
(n=64)"

Energy (kcal)

Carbohydrate (g)

Carbohydrate (% total energy)

Protein (g)

Protein (% total energy)

Fat (g)

Fat (% total energy)

Vitamin B¢ (mg)

Vitamin By, (pg)

Folate (ng)

Cholesterol (mg)

Sodium (mg)

Dietary fiber (g)

Alcohol energy (kcal)

2139.32 £ 468.93

279.09 +93.09

51.52+12.59*

73.65 +20.66

13.91 +3.06

75.83 £22.73°

3245+9.11°

1.97+1.12°

9.38£12.19

252.13 £ 142.98

263.35 £ 189.80

1737.12 £ 1257.75 *

16.48 £12.23

13.90 £ 40.54

2038.80 = 501.04

285.65 £94.07

56.39+11.51°

65.87 £ 18.95

13.17 £3.30

61.16 +20.04°

27.69+8.16°

1.52+0.82°

7.57+17.48

273.54 £ 152.70

251.72 + 183.87

1088.39 + 657.85°

13.34 + 5.63

17.42 £71.77

"Walues are means = SD

2V/alues with different superscript letters are significantly different between groups;

p <0.05

*There is one missing nutrient intake data in the Non-OSA group
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# 6. OSA ¥ Non-OSA ‘e pEfR 4p B Hik BF %

Table 6. Sleep-related features in OSA and Non-OSA subjects '

Symptoms OSA Non-OSA p

(n=24) (n=64)° | value
Sleep snoring 24 (100% )" | 30(52%) > | <.0001
Difficulties in sleep initiation 3(12.5%) 14 (23%) 0.2307
Frequently wake up during sleep 12 (50%)° 17 (27%)° 0.0469
Arousing in early morning 8(35%) 12 (20%) 0.1471
Falling asleep around 3:00-6:00 am 4(17%) 6(10%) 0.2962
Falling asleep around 6:00-8:00 pm 7(29% ) 16 (26% ) 0.7838
Daytime fatigue 13(57%)* | 18(30%)° |0.0254
Falling into a doze during the day 10 (42%) " 9(15%)° 0.0083
Had a car accident through sleepiness | 3 (17%)"” 0(0%)° 0.0266
Sleep quality -- good 16 (67% ) 47 (73%) 0.5305

bad 8(33%) 17 (27%)

Smoking status * 7(29%) 22 (34%) 0.6434

'Values expressed as number of subjects (percentage of group) and analyzed by

chi-square. There were some missing data in each category.

2Values with different superscript letters are significantly different between groups;

p<0.05

*There is one missing data in the Non-OSA group

*The subject smokes at least 6 cigarettes per day over 5 years.
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%7, Mgy e s F AR AR FIT 2 ARM I
Table 7. Pearson correlation coefficients (7) between respiratory disturbance

. . . 1.2
index and cardiovascular risk factor

Risk factors r p value
SBP - 0.009 0.966
DBP 0.006 0.979
BMI 0.486 * 0.012
Neck circumference 0.543 * 0.006
Waist circumference 0.464 * 0.022
Hip circumference 0.505 * 0.012
WHR 0.172 0.422
TSF 0.468 * 0.021
MAC 0.556 * 0.005
AFA 0.522 * 0.008
LBM 0.420 * 0.041
Body fat 0.377 0.069
TC - 0.033 0.879
HDL-C 0.030 0.890
LDL-C 0.136 0.530
Plasma Homocysteine -0.124 0.564
Plasma PLP -0.189 0.377
Serum folate -0.139 0.518
Serum B12 0.056 0.797
'n=24

2r, correlation coefficient; SBP, systolic blood pressure; DBP, diastolic blood
pressure; BMI, body mass index; WHR, waist to hip ratio; TSF, triceps skinfold;
MAC, mid-arm circumference; AFA, Arm fat area; LBM, lean body mass; TC,
total cholesterol; HDL-C, high density lipoprotein-cholesterol; LDL-C, low density
lipoprotein-cholesterol; PLP, pyridoxal 5’-phosphate

*p <0.05
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% 8. H WA AT o  Fp e F]S SRR G e T b % e 5 2 B 6

Table 8. Univariate analysis of cardiovascular risk factors associated with

obstructive sleep apnea '

| OSA Age-adjusted
) | Yes | No
ﬁsgors no. | % | no. ‘ % [ Odds [ 95% CI [ Odds | 95% CI
ratio ratio
| BMI | | | | | | | |
| = 24 122|917 |29 |446 |13.65 |3.0-629* |134 |29-62.0%*
| <24 12 |83 |36 |[554 |1 | 1 |
| Waist | | | | | | | |
| = 90cm |15 |625 |8 1123 119  [39-36.0% | 123 |4.0-37.7%
|<9cem |9 375 |57 |877 |1 | 1 |
| Hip | | | | | | | |
= 100 ‘ 15 ’62.5 ‘ 7 ‘ 10.8 ‘ 13.8 ’44-43.1 * ’ 14.2 ‘44-46.0*
cm
|<100cm |9 |375 [58 892 |1 | 1 |
| Neck | | | | | | | |
| = 38cm |20 [833 |25 385 |8.0 | 2.5-26.1% |80 | 24-26.1%
|<38cm |4 |167 |40 |615 |1 | 1 |
| SBP | | | | | | | |
= 140 4 16.7 |10 154 | 1.1 0.3-3.9 1.4 0.4-5.6
mmHg
<140 20 [833 |55 846 |1 1
mmHg
| DBP | | | | | | | |
= 90 11 [458 [10 154 | 4.7 1.6-133* | 4.6 1.6-13.1 *
mmHg
<90 13 | 542 |55 846 |1 1
mmHg
| TC | | | | | | | |
= 200 18 | 750 |20 308 |68 23-19.6*% | 6.7 2.3-19.9 *
mg/dL
<200 6 250 [45 692 |1 1
mg/dL
Daily fat
intake
= 60g |17 |708 |26 |40.0 |3.9 | 1.4-10.7* |39 | 14-113*%
| <60g |7 1292 |39 |600 |1 | 1 |

'BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood

pressure; TC, total cholesterol
*p <0.05
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9. g B e F]F ek e b g i F e 5ot B
Table 9. Adjusted odds ratio (OR) for obstructive sleep apnea analyzed by multiple logistic regression '

Adjust
actors
Risk factors

Model 1

Model 2

Model 3

Model 4

BMI

Age-adjusted

Waist

Age-adjusted

Hip

Age-adjusted

Neck

Age-adjusted

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Overweight
Indices

BMI

= 24

7.0 (1.4-36.2)*

7.0 (1.3-36.4)*

<24

1

1

Waist

= 90 cm

18.3 (3.4-98.7)*

18.0 (3.3-98.0)*

<90 cm

1

1

Hip

= 100 cm

12.5 (2.8-55.9)*

14.0 (3.0-67.1)*

<100 cm

1

1

Neck

= 38 cm

4.8 (1.2-18.8)*

4.6 (1.2-18.3)*

<38 cm

1

1

Other Indices

DBP

= 90 mmHg

5.5 (1.3-22.9)*

5.5 (1.3-23.0) *

3.9 (0.9-17.7)

3.9 (0.8-17.7)

5.1 (1.2-22.0)*

5.1 (1.2-22.3)*

5.0 (1.2-20.4)*

5.0 (1.2-20.5)*

<90 mmHg

1

1

1

1

1

1

1

1

TC

= 200 mg/dL

7.7 (2.0-29.5)*

8.4 (2.1-33.5)*

15.5 (2.9-83.3)*

15.6 (2.9-84.0)*

11.9 (2.7-53.3)*

13.5 (2.9-63.5)*

8.9 (2.4-33.1)*

9.4 (2.5-36.1)*

<200 mg/dL

1

1

1

1

1

1

1

1

Daily fat
intake

= 60g

3.2 (1.0-11.0)

3.5 (1.0-12.6)

3.6 (0.9-13.8)

3.7 (1.0-14.6)

1.7 (0.5-6.5)

1.9 (0.5-7.5)

2.4 (0.7-8.5)

2.6 (0.7-9.3)

<60 g

1

1

1

1

1

1

1

1

'BMI, body mass index; DBP, diastolic blood pressure; TC, total cholesterol

*n < 0.05
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'\"[;J%a‘fq 415 OSA Fi 4 %50 ~ 90 % B3 B = & (Tilkian et al.,
1976; Burach et al., 1977; Guilleminault et al., 1978; Lugaresi et al.,

1978) = & Hla % % (1994) # % @ > ;R ? # OSA & ¥ /& (SBP
122 DBP) ¢ BRI gk Bl SBR[ R TS R
MRS g BREEFAAM o P W B BRITALZ SBP = 140
mmHg 2 DBP = 90 (WHO, 1999)- ## 3 12 2 OSA & ¥ (50%) *
Pl R R EFREE - g e HY 4= OSA R4 o
BB BRIJRHF B Y 1 5 Non-OSA 2 14 = (22%) il & P
BRip® od s BRIMDE Y &0 ¥ #RP > & OSA 2x BREFF
Non-OSA 2 - #-SBP 2 DBP 4 & {4 > % % &7 DBP £ OSA fe s &
% BT F AP M o Sharabi % 4 (2003) #7 % 121 = OSA &% > 122 229
¥R o 3 R OSA e egr3E & (DBP) B ¥ 3 H B &jcR

P& P AT LB - Davies £ 4 (2000) 774 ¢ > L% 24 | P¥ OSA K

\i

B> FMDBP e R 2 e F ¢4 % oA SBP R ARF G
2T B o zkx;ﬂ;‘giﬁljfé_,&dﬁi@%?ﬁrg » m SBP 27 OSA ‘}*é:},;‘aﬁi»%@
BPHE RRAERELRE L BRI EE G M o d B% g ko RS
Bl BE A F2 AP o
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B G € MR M e 7 A e g SR d 4 (Peppard et al.,
2000) - F 577 © :}}Z] 41 OSA 5= sn i (Guilleminault et al., 1976;
Grunstein et al., 1993) - 42 € -~ BMI ~ TSF - MAC ~ MAMC -~ AMA -~
AFA ~ "L[F ~ BF12 WHR v 3ipse s fe i o A Pt 7 % %4 B
3 OSA =3 %8 2 %€ ~ BMI ~ "] ~ #F - WHR ~ TSF ~ MAC -

AFA ® 22 RDI B+ 4ph - LB E 2 9920 w2 & 2 BMI

1%

24
kg/m* 2 BMI = 27 kg/m’ (Department of Health, Taiwan, 2002) o * =
17 OSA R4 T35BMI>27 faviviko p w87 » OSA
AL S Fg VAR b dhfeiep B o & Mortimore ¥ 4 (1998)
SHETE ¢ o iy B IR OSA &-ﬁ » BMI ~ #8595 7 & Wb 2 v e

BF o A Y 24 7 OSA %,JF," P10 R EEE (42%) 0 12 ek
(50%) - 182 #7 % 45 21 %) 60 ~ 90 % OSA & 'f;,—” 3t 87 3L (Guilleminault
et al., 1976; Bresnitz et al., 1994; Grunstein et al.,1993) = ¥ ¢} » H s g
B A F dp 1§ e e I B ¥ COSA % 4 & 5 42 ~48 % (Vgontzas et al.,
1994) c P B S B AT AP o F]pt » AT EERE BMIF T35 3

%1 OSA Z

\“ﬁ*

it
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FEFL At o FERE OSA BREREZHFIM (Katz et al,
1990; Davies et al., 1990; Hoffstein et al., 1992; Davies et al., 1992) -
Davies ¥ 4 (1990) # 7 45 &1 > SERIF> OSA ¥ St R 2 & -
EWART 172% 82 % 27 3 %% » P # IR OSA 255 Bl
%B* Non-OSA = ; * RDI& gt A b - H %38 2 § ¥ B4E

FufEY o FHY OSA RS FM - F AR RE R

AoFEV T LR OSA e L £ -

Se ks A H L doswsky OSA 4 & B F]3 2 - (Kyzer et al.,
1998) o p v ¥ & Ase kg & 5§ MR >90cmc + MR >80 cm
(Department of Health, Taiwan, 2002) ##* 7 OSA & Jﬂz T I9R R > 90
cm fgﬁ?:‘ 44_‘@]5:;’8&;0,53;‘5;}% 41§ 4+ OSA %—-ﬁ y v if;jwsi»ﬁ B
2 B {75 (Levinsonetal., 1993) #7717 &% OSA R 4 7 guie iz
2R A Ase ko R0 BN bF Y R LRI OSA fes 5 2
B ¥ ®iE 18.3 & BMI(OR=17.0) ~ 57 ] (OR=4.8) - #RF (OR=

12.5) % @& ° Flg > AR FEInae L e B OSA A & R Flz - o
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PEFR L WF R € B Ao F R /ﬁam'f”afﬁ? <& = & (He et al,
1988; Partinen et al., 1988; Hung et al., 1990) - = #3 5 % %4 30 & v n
R i e BExp= &2 g ¥ (Gurr, 1992; Simons et al., 1995;
Young et al., 2002) - = L;Jea‘;] 41 (Lavie et al., 2001; Sharabi et al., 2003) >
OSA 2B ¥R ®e/F > TC~TG ~-HDL-C 2% LDL-C 4 % £ & o M
ZEEAFFTHEEITINE D AT %% OSA 2 TC 2 LDL-C ¥
% ** Non-OSA ‘= » m HDL-C % ¥ <> Non-OSA & ; v A8 {E;% %

¥

&

Fatrie TCRRZ2 HEBEH OSA opF 2 FFER- X2
M o Lavie ¥ 4 (2001) #=F ¢ » FAPERAHELE > SHRE
TCZ2 LDL-C ¥ 32 ¥ E; a i o B ¥ 3% 20y ¢
W g F it ? 4 (Reaven, 1988) s diip| 5 s # 7 e TC~ TG ~
HDL-C 2 LDL-C # %% e @28 % ¥ %2 B F| o ¥ ¢t Sharabi % 4
(2003) P& A FEdw L 2 S A kR 0 B g TC 2 LDL-C i
B2 TC 3D F im0 i 3 A B ik eI oo F]Pt o OSA

RS R R S P Y
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Bl X mORpL g g 5 oo A R E ' F]F (Malinow, 1996;
Mayer et al., 1996) - & Lavie % 4 (2001) =3 ¢ » LR H ¢ 4 & X
ko A u A gl H B OSA A Y (n=127)~OSA ® & & & &
(n=61) * OSA ¥ &} s fLu%m A% (n=49) - %% 4L OSA
2R G s %R 2 homocysteine kR A F 3T H B = v
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Azt g & 5 ¢ H bR OSA Jgsik %2 > 3 homocysteine Jk B &2
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SIS C Chromatography data system

fi§44:50.CHR
TEEREE H191:01-25-2003 BR§E1:20:56:36

W e & FHE M BE ER
e KRl (uv¥sec) mE BE  Ef it

1 1.750 3494 0.281 0.0000 PP
2 4.070 36042 6.072 0.0000 PP
3 8.040 52533 4.401 0.0000 PP

A 02069 10.754 0.0000
- j 24.070

| |

j 3)8.040

i PLP

] 4-PA

B 1)1.750

9 2

B T | I | i | 1] ] 1 I 1 1} —I 1 | 1 1 ] | i

Retention time (min)

PLP : Pyridoxal 5’-phosphate
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4-PA : 4-Pyridoxic acid

b S

- % Homocysteine 1% & 40 umol/L & 17 [§]

_ | Homocysteine
0.025 - -
0.020 )
3 :
0.015
N =
i)
;
s 0.020 —
8
0.005 \
D000 = ccomomcmmion J SR S A S s
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0 2 4 6 8 10 12 14 16 18 20 22 24
Retention Time (min)
Acquisition Method: B6
Column Type: RP-18 Developed by:
Method Description:
Chrom Type: HPLC Channel : 1
Peak Quantitation: HEIGHT
Calculation Method: HEIGHT%
RT Area Height Conc 1 BC
4.36 233665 13266 64.727 BB
13.83 292153 7229 35.273 BB
100.000

525818 20495
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