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= Abstract =
A Study on the Debrisoquine Metabolism in
a Group of Korean Population

Myung Hak Lee, Hwa Young Moon, Myung Ho Son,
Seok Joon Sohn, Jin Su Choi

Department of Preventive Medicine, Chonnam University Medical School

The genetically ‘determined ability to metabolize debrisoquine (DBR) is related to risk of
lung cancer and DBR hydroxylation exhibits wide inter-individual vanation. -

In this study, 100 korean adults were tested for their ability to metabolize DBR. The DBR
metabolic phenotype were determined by metabolic ratio (MR, DBR /4-HDBR) which is the
percent dose excreted as unchanged DBR divided by the percent dose excreted as 4-hydro-
xydebrisoquine (4-HDBR) in a aliquot of an eight hour urine sample, after 10mg DBR test
dose administration. Analysis was performed on a capillary gas chromatograph fitted with
electron capture detector.

The results were as follows;

1. Geometric mean of DBR MR was 0.32 in male, 0.27 in female, 0.30 in total and the dis-
tribution of log (MR) was seemed to follow normal distribution. _

2. Metabolic ratio of DBR was higher in non-smoker and non-drinker than in smoker and
drinker without any statistically significant difference.

‘3. None of personal factors was significantly related to DBR MR except age.

4. The DBR metabolic phenotype was extensive metabolizer (EM) 93, intermediate metabol
izer (IM) 7 by traditional method and EM 98, IM 3 by Caporaso’s method. The poor
metabolizer (PM) phenotype was not found by either method.

5. Maximal expected PM phenotype was 0.36% by tradltxonal method and 0 04% by Cap
oraso’s method.

Key words : metabolic ratio, pharmacogenetics, hardy-weinberg, debrisoquine
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MooE

FE 34 PHE AR WA A
FRE Gl e As Ao PR A A

wel Frjebebs Be 35 £ 4971 ook @

Ay Age] dabe] ol2idt Mol A ol

S a7} o, oA A o WA} A
2 ggsta A% Bl Lo)gd] ubs)
TrA sl A A Se AdiAq] A gale] &3t

£ 7497} 39 Arke A oge) EapHel 27

A& Bl de] 4 =t o

FA9 A= shr kA2 ge sty F
delez ¥el WohSeod A Qo FaAtel &

Sube] sjgpog AgEthe Y4 BBE 1

e o] JHale A Aold] o7 Ao
A€o}z 1 g1t} (Fraumeni, 1975; Mulvihill,
1976). ole}zr2 &AL 2]Q14 £ (xenobiotics)
o thgk A A o]z Ano] Fhsd
Ao (Harris, 1989) o|2]& 7}4d-& 7}Solut A
o}lZ ujate 2 3§ dF-(Tokuhata$} Lilienfeld,
1963; Jotshy %, 1977; Elston 5, 1986)2} o3z
A Zfdst Y ;E—Z]-‘(i"?‘(w};ang—peng = 1982;
Naytor 5, 1987; Brauch %, 1987)¢i1 A sl gte] |
ol F-32 Aqle] dgS FAls € Az
E Rolx Ay & ot}

gk 19763 1dled ©) SIYAAES DEYAE
°FEQl debrisoquine (DBR)S] AW cfAk7} ol =
ol ula £ Aprel ulgo] o Frin Bwd
ol oFEujAbs} qhol thy HAuA BAE 9
g o] FEf ALY f-A el 247 A (pol-
ymorphism)el] $3t B-2 A 3}3tdeha] 7o) §
Aokl stn o F7) P& A} (Perera, 1978 ; Brei-
mer, 1983; Vessell &} Penno, 1983; Tucker %,
1986; Schulte, 1988; Vineis 2} Caporaso, 1991).
oleiqt oz} okE o) Abelel WA Aol W ATE

271, ool k] 2ozl 9 gtz
olaf S-ofl 837 TS & AR s 2
vt &A= 7Rele) debrisoquine Y ALEE7) B

M & oox oo ul-

Ao 2 tp2oh= Zlo) A AHA gt of
8l debrisoquine A & 3] (metabolic pheno-
type)o] st A e AR e e
g4 it} (Caporaso =, 1989; Caporaso =,
1990 ; Caporaso -, 1991; Nebert, 1991).

DBR 2] tAbsE 3 sighig el =) oIz

Ao Ui AESA 2AZE ol o] A

AlE 3L glck. & DBR2 AlEo)ALE] (extensive
metabolizer, EM)3l 7-$- CYP 2D6 -7}l 2]
& =< A3 (poor metabolizer, PM)E.t} 10~
2004 A= wHe] 5443} (hydroxylation)7} 21 & =)
3 CYP 2D6 &AaE FHAAAANA ZHT &
=374 84 3 Alo)]EAe oA A (metabolic
clearance)E -3 gtc}. wa}x] Ael Eoi7F
g VA F5ERS 2 AR XHdeg
A4 F49 4 sl=d A4 DBRe] PM £33
=} 57l (Parkinsoﬁ’s disease)?te] AW =
AAA B4 Z7te) g Bar} 9lo} (Barbeau

© = 1985; Poirier 5, 1987; Nebert, 1991). 221}

Aoty ololE wig dgEc & FdE
© 2 3l= AT wtEAL A
A (procaréin_ogén) Fel 2 Al o]
AFEAo] AU AtEd=E &
=7} whErE 4k o] 2ge] =
N2 FASE = S5t S8 AT
o] wighAdo] vepdx] o AFEAAE 1
2 ulEd &5e] grhe Zlold. DBR Y 4}
1] (metabolic ratio; MR)L o] & bk TEA
)} %/‘é 3}-£ (activation rate) A (positive)2] A}
o] ok 7o) ol 7o |2 WA
o] 5 3 glc} (Nebert, 1991 ; Caporaso %, 1991).
wlelx] ¢ E Bl u]Fo] AR o}
Bt gl Felvtel AAES A2 2 debris-
oquine o] HAIYE-EZHef S At FF sig}
FA-H 2T AT T ZE A Al 7122
2E AF3taL ool A7t hab e oAk o

K

o0 X oo
Mo o
0w |
P

3

hah

EQFEAE AR TA 2 T8 AlEsten,
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}ﬂngq
3}31‘4 DBR &

1. p450dbl o ofsf oA}
,] o:l s\:

DBR thAtE A
o] Ao 2 wiAdE d At} AR5
ubx] 93x| %} (Breimer et al., 1983) &) Abah
@zgfs} 7] S8 gt AEE A stedA] gt
A FAEA 2z}, HefolakAt # AT
2 T2 el A Alefsla, 7
o] As 7} elvki 24 == SGOT,
SGPT#| o]Alf3} BUN, Creatinine®] o|4-7#%
Aol skoirt. w3F 15SHo]E TR 804 o] AT
A& dFol T3 Al9)slelon Balo] 7
& AT Atel A Alelste] &= 1009 5=
A3 shgie. |

domn oae MO 2 orr e

2 8L
Lgﬂ{;i
>

f;;_&%w
T‘m{mo"‘
olr

71

olr

9w, )
PAAEAE AR SAL Fokel A5e)

Aot AE 7122 A o2 Al sk
3. Debrisoquine —‘?01 ol A| 22Xl F|

At A B e B3 A ahE A sl
HARE SohS ol A4 AU A G Al
F 24]17ke] A vtFol vl & v}A] 3L debrisoquine
10mg& 77FFoidtglon FoF 847k Fate)
8 E=xHE Esle] 43 3}9c)} (Green-Gallo
& 1992). 37513t DBR -2 Roche 3] A} %-E
A Z-= DBR sulfate ).

TAHE x= S Y F 100ml =S
AAHHNO:) ¥ 22 A xF BOD el £5 A
FHE 253l B BaAskdrh A Ide
5-(1979)2) ol o8 o] 12Cm o) YA H
A& Fol] A & 1004 & 231 toluene (CsHsCHs) 1
ml £} hexafluoro-acetylacetone (CsH2Fs02) 50 4 S
A Aoz JIg T fAERAERS
100C ol A1 1 A7 F2b 7hdsted Aol upx)
ZAA1 7k B24E #eldt $ )3t hexafluoro-
acetylacetone & 7}8-3 317 98] 3N-Sodium
hydroxide (NaOH) 5mi = tig} & o] o] 2mi tolu-
awé%ﬂﬂﬂJﬂPi§%Wd-¥ﬂiﬂﬂ
FREQ} xRt qEE LU - )

] 4= debrisoquine 7} HAHEQ] 4- hydroxydebrl-
soquine (4-HDBR}E ¥/ 454o2 ¢ =
st} ‘ , \

8o A2 & wAlsh hesh ok

To 100 zd urine

add 1 ml of toluene

ri tlo

50 zd of hexafluoro-acetylacetone
{ heating at 100°C for 1 hr
Cool to room temperature
add 5ml of 3N-sodium hydroxide
_ 2ml of toluene
{ 'mix with vortex mixer .
Allow several minutes
save organic layer -
{ _ / y
-Analysis with Gas Chromatography.

Y

A
02

4.
AH8-%l Gas chromatography system®] 24z
712 ehg3t 2
Model : Model No. 5890; H-P(USA)

Detector : Electron Capture Detector (ECD)
Column

)

: 30m DB-5 fused silica capillary
column with a film thickness of

25;4m ' I
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Temperature : Injector 270°C
Detector 300C
Oven heat at 150°C for
1 minute and increasing
5T /min to 220
Split ratio  : 10:1
: N2 30 ml/ min
Record speed : 0:2 inch/min

Carrier gas

Sample size injected * 2 ul

A13%2] debrisoquine % 4-hydroxy debris-
FEE ohS Aol wheh A Al o
- DBR and 4HDBR concentration in sample
_peak height of sample portion in sample
- peak height of DBR and 4HDBR in standard

oquine

Debrisoquine #}  4-hydroxydebrisoquine £] re-
tention time-& 7Ztz} 52, 77809}, BE3tE
sl AF4-% 4 HDBRE Roche 3|A} 2 ¥E] A3
12 4-HDBR sulfate 8 %52 2k3}o 1 ppm 3} 2
ppm & o] 43t}

5 AEEA

Debrisoquine o] tfAld 3L w3 wiz=hd
DBR ‘& 4-hydroxy-debrisoquine 3.2 8 v} o A}
H] (metabolic ratio; MR =DBR/4-HDBR)Z 7|
Absted AR os, dialeld njel ojabg-e
A &0) A}3 (extensive metabolizer, EM), 7}t
A} (intermediate metabolizer, IM), =} 3] A}
(poor metabolizer, PM)2.2 FH3}lgc) 723
< AFAL el s EME 199, IM2 |
o]4t 12673, PM & 12,6042 3} o),
Hardy-Weinberg 8ol o} 2gsiciz A=
Caporaso 5(1989)2] uhd] ols) EM 3 IM 2
AFE] 193, PM 3 IM-& of1ln] 208 2% HE
shae. .

DBR &} diApu] £X & 5, W4, 100895
B sy Ad, d3d ¥ B F4
A3 SFHel @2 $E & 2tk =3 logMR

_,,]_o:} CE) o% _%_oj, u‘l‘g’}"] "’]'7‘1]
rank correlation coefficient 2 7] Z38}¢] 3L PM 3£
Hyo] iz U FES| &L Mendeliam
trait 2] 5 genetic factors 2] binal distribution ¢i]
2]t Hardy-Weinberg equilibrium o} 2}&+ A4k
p%, 2pq, q2 8] EE=Z AAtetct.

Spearman’s

z

1 hAiREe) QuiE &

0z

QTR 10092 FAF 537, A} 4792
2 7= 100 JAE Alstis 105
B 70e)7kA) wiad n2A FEsich o) &9
FAYL AR A FdAe du o dAs
537 % 369 (67.9%)0] §A3T e AL
et o] Sk g At AR 39 0](73.6
%)l $5F 3= AL el (Table 1).

2 A, o

7hxagvteaziaidel o 71&% DBR %
4-HDBR & Yepdl Zojw, EFAIRE A3 F
A} &= DBRE H|E&-& 4-HDBR w|&39]

H]-& 2 vro] A4 A of Ale]ejc} (Table 2).

A= Y F3] 0.41)3ko] 60.4%, 70.2%
2 71 goten) 1 thgo g 0.40)4) 08Tk
o) 26.4%, 17.0% it}

Fapel A e) HF dAlE 04622 o3zl
0.39 B} E9tovt -7 zlo]+= sl AA
N AFRLe] B F Abule 04253tk - ool 4] o

24 DBR 2| CHA}H]|

A]'H]"] ]'%} 34_14_9,]_ Z‘“l gl Z‘“ 3/\]"1—11"‘—4
(Table 3)3} 722},
3. 2% 9 &% S20| I}Z DBRHA|Q| 7]
5L

Ak A £5 2 4 5o & DBR A
H] 2] 713} #F-2 (Table 4)9} 7},

+52F 3959 718t FE 0.287 2 B &5}
14732] 7137 0.3022.0) vhd dgpont #9
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Table 1. General characteristics of subjects

Male Female - Total
N{(%) N(%) N (%)
Age
~19 5( 949 1( 2.1 6{( 6.0
20~29 5( 94) 12 ( 25.5) 17 ( 17.0)
30~39 7(13.2) 6(12.8) 13( 13.0)
40~49 4( 7.6) 7( 14.9) 11( 11.0)
50~59 14 ( 26.4) 8(17.0) 22 ( 22.0)
60~69 12 ( 22.7) 9(19.2) 21 ( 21.0)
70~ 6( 11.3) 4( 8.5) 10 ( 10.0)
Smoking habit
Smoking 36 ( 67.9) - 36 ( 36.0)
_Non-Smoking. 17 ( 32.1) 47 (100.0) 64 ( 64.0)
Drinking habit
Drinking 39 ( 73.6) - 39 ( 39.0)
Non-Drinking 14 ( 16.4) 47 (100.0) 61 ( 61.0)
Total 54 (100.0) 47 (100.0) 100 (100.0)
Table 2. Distribution of metabolic ratio™
Sex Male Female Total
Ratio N(%) N (%) N(%).
~0.4 32 ( 60.4) 33 ( 70.2) 65 ( 65.0)
0.4~0.8 14 ( 26.4) 8( 17.0) 22 ( 22.0)
0.8~1.2 50 949 3( 6.4) 8( 8.0)
1.2~1.6 - 2( 43) 2( 2.0
1.6~20 - 1( 2.1) 1( 1.0)
2.0~32 2( 38 - i 2( 20
Total 53 (100.0) 47 (IOQ.O) 100 (100.0)

* Metabolic ratio (MRY) is the percent dose excreted as unchanged debrisoquine divided by the percent dose excreted as

4-hydroxydebrisoquine

Table 3. Descriptive statistics of MR value

N Memn (SD)  GM* Min Max Median qu::me quz r:me
Male - 53 046(0.55) 032 0.06 3.07 0.30 0.18 0.52
Female 47 039(036) 027 0.04 1.70 027 015 0.49
Total 042 (047) 030 0.04 3.07 027 0.16 0.51

* GM : geometric mean
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Table 4. Geometric mean value of MR ratio by
smoking and drinking state in male

Table 5. Correlation coefficient(r) between various
study parameters and log metabolic ratio

Yes No Variable r P value
Mean(SD) Mean (SD) Age 0.238 0.017
Drinking 0.287 (0.271) 0.302 (0.281) Sex —0.100 0.303
Smoking —0.005 0.952
Smoking 0.294 (0.244) - 0.297 (0.250) Drinking —0.031 _ o

@ Aol giglon, Fodak 3639 AHAFE
0.294 2 ¥} F3 2} 0.297 7} v} &=} ch

4. DBR 2| logMR x| &} et EM ol Atat

Al

DBR 9] logMR #| 2} 13, A5, S5
X dykd EA o] AA@AA S Sperman’s corre-
lation coeffient & o}-&-8}o] A#AFE 13 v}
(Table 5)2} 723k}

d#-& DBR tjAu] 9} 0.238 2 9% AR
% 2gen (P<0.05), B 2 &350l Ayo A}
A47F Zhzh —0.005, —0.031, —0.100 &8 AF
to] GAV = Q4TS Bt

r*'J rL

5. DBR CHAL & H

DBR t§A}w}-E Quasi-Newton optimization ¥}
Holl 2 AEA Al o) 13 1268 T
Heozg TIYE FET v} ASOAE L G}
509 (94.3%), o1A} 439 (91.5%)0)gi o F7}
A S F2l 39, At 4ol A AN A

Table 6. Distribution of MR type by traditional and new metabolic phenotype categorization .

< 919t} =& Caporaso 59 A2 whale| ¢
& 1.93, 2082 FEAo T FTHF ul YAl A
EM 3L 51302 962% & xpA3}3L IM 3lo] 2
Holgl ot odxfell M 479 EF EM ot
(Table 6).

1% 0.13% ﬁﬂnq, 95 % A= F7el 2 IM A
WA= 01210193, o o= PM &L
0.36% St} Caporaso ¥4 ol 2J3F PM 28 7] o)
2= 0.01% Qo1 95% A F7el] 2% IM 3
g 0038, PM FHAdZAE 0.04% A}
(Table7).

r &t

Atchsl 73 Fol4 FLIMAE AHSHE

B-adrenergic  blocker 1 debrisoquine (DBR)-2-

-No. (%)

Method of Classification Male (n=53) Female (n =47) Total (n = 100)

Traditional EM* 50 (94.3) 43 ( 91.5) 93 (93.0)
IM*™ 3(57) 4( 8.5) 7(17.0)

Caporaso EM 51 (96.2) 47(100.0) 98 (98.0)
M 2(3.8) 0 ' 2(2.0

*EM - Extensive metabolizer
* IM —Intermediate metabolizer
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Table 7. Expected probability of PM metabolic phenotype by genotype

Observed PM 95% Max Max PM
N expected Max IM GM phenotype expected
Traditional 7 0.13% 0.121 0.061 0.36 %
Caporaso 2 0.01%

0.038 0.019 0.04 %

Mahgoub £ (1977)0] AUdiAlE =7} A EE
A o]z} iz AFI ol 19841 Ayesh
5-o] debrisoquine 2] Abs}eAle]l Al A
17} s dell A& Al A el et
B wate] sttt 1 el A A
E3hehA A L2 A9 A 7sA o) 1A E AT

421 2F 23} (pharmacogenetics}2 o] 4E
dAbel FAEA ApolF
w2 olA| o) Aghe] FALGETH A FE-E AY
3 gl olel] HHFt W A7 F AL e
wte}e]o} oluh-S 18k primaquine 5§93 %1} Glu-
cose-6-phosphate dehydrogenase 7 A}l A fava
bean Fo ¥ Jehies 434 W¥n 22 HE
2 2RA Ao &3t Al ZAXEAZA
INH E-&-7el4 A =Ee 421749 53 22
100933 o] e} fraiekEsbd ojakel deA 3l
t}{Caporaso &, 1991). ‘

B o] EF X e Aol EYHA
slE okEd ALY f-Ad ghel] 273 oh AL wba
3 Al e 2 FRle] 3l N-acetyltransferase
(NAT), stz #alo] Q= aryl hydrocarbon
hydroxylase (AHH), %3} 4340] )= debris-
oquine (DBR) hydroxylase 2] 4| {7} _*;l__I.E]
21t (Nebert, 1980; Caporaso &, 1991) o)) 3+
TH AL 33 el BAl-g RAkEy] fat gl
o) A5 o] #9975 o2 239 chHar-
ris, 1989). o

DBRE 444 <l o ngAra oFEul
9] olal & 17t A3 (Prototype)2 2 ZHF=
£3] DBR 9| tAESE & tiabsH o] gk

[

: H

rl

FEs] AT opz

Aol A=} AV Ak A Wi 5EF
F2.o uky glrh Auol]4] DBR-& cytochrome
P450 & Aol &} 8] o A}=|=H] cytochrome P450
HAAE 2099%F o] Ake) HAAAR FAR A
Aol ZE A3} A} (oxidative metabolism)oll &
ojde}, =, o] FAAe wHEARELE A (mono
oxygenase) 52 % steroids, fatty acids, prostag-
landins, amines leukotrienes, phermones 2} ©]¢]
AE FE-e oFE o shebd wetEA, 7le} 27
29382 WAl AHg-3ch(Nebert sk Gon-
zalez, 1987; Miners 5, 1989; Schuster, 1989 ;.
Nebert, 1991). ‘ '

Aol A DBR & o] cytochrome P450 A7)
Z 29| ‘CYP2D6 Panel's] 2]3}e] 4-hydroxyl-
ationg E3 dAl=Ez o] WAtz AUA}
o)-$- Algtd] 53] ALY A Aol = AGYAA
A FA (autosomél recessive inheritance)&Fche
RBar} 9]t} (Evans =, 1980; Nebert 2} Gonzélez,
1987). &t ¥4 eA Aol 213 DBR o)
Abe] AedgolE Holt Abel of 0% A EE
o] gk CYP2D6 44} Foll 7] (base) I EA}
7} el A AT AgelAd Fe
CYP2D6 -8} AA 7} AER 7$olx, vz
30% = 2009%F o)Akl 7+EF AR o 7tA|
wWol7} &3te efzia oA 9lch(Skoda 5,
1988 ; Nebert, 1991). '

2% DBRo| Wi HHAb5e] ZHE 72 o
E =o}% §AI7} Fatel =% wiAd€ DBR 3 4-
Hydroxy DBR 9] ]2 % A|5}A) =&dl, DBR/
4-HDBR ¢} |7} 1 m)Rle]md &) A1) (EM), |
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3} 12.6 Abele FAFH AL (IM). 12.6 o] Ake]
Aok (PM) 2 TESHE o] HEo]
Caporaso 52 o213t dEHql 74 wiR
19374 20.8& FEH 2 3 7o) Ao £
Gl
q

[*3

ooz 2 0L £

JE2E FEshed o Axpgejza Aok}
t} (Breimer. 1983: CaporésoE 1989). e}k
=l ’H“ olzigt F7kx] vy BFE A 431
Edlo] Bgich
tEE Yol sehugel Rz} B
Ed‘ﬂ = 7]-’:—:1—- A48 Ayesh 5
(1984)0 ‘L‘é )2 4 9 Z‘Ei‘r(Chromc obstructive
lung disease. COPD) 325 2L 2 3 $1A)-
o =7 Aol sl FEATO] dRF vl
EM 2| TA8)7} 3 PM ¢ AR 7} et 3)
of 7 ARgE Xﬂ/‘]?}voli}] Caporaso 5 (1989)
< A s < E3lo] 0] 2 3] E5% 27, Roots 5
(1988)& 504)P)uke) Q2 Fell A, Law 5(1989)
& ARAE REPO2 G AT o) F Hal
Sk 2eich Speirs £ (19908 AFAFA A
;TL,_EH DBR | &y eldm Wrhy 23
sl z , Duche 5 (191)% 23 A740] gl
7‘,-1_41 Bwsta 9ok g Hkatel g o
9] ol = Benitez 5 (1991) 7] #A] A 3+ (bron-
chogenic carcinoma)®}, Benitez %—(199(5)% v}
otvte] AL BuEAAE sldon, lde
(1989)& ool BL 2Hx] w4 41 % (Bal-
kan endemic nephropathy)°] DBRAAFsH =} @
A7} sdth i spdch
a2 o]F dAFE HER &
AREZ ot AR, S99
AH-S-% “o“?i | Aolstths A, F¥o
AR 7% % ¥R A7 33
22 & #akd =T drete A
%125 (Caporaso, 1991) =3t °‘a~]—
"{l—._ﬁ-c’]"] Hed od 24 4 e
el 2716 Ald)=]efof sle=dl] {4
2218 A 73Fell = Azkarel

1{{—

5.
4
2

&
L.
=

[}
Res

i
D

Lo{}im{mrl‘ré

==

.
%

2
w, My 2

Ay

)

o
ot

o @ e
= a
&
B olod koo

JZi r& o

= '
%)

(temporal precedence)o}® PM & EM

o
L % ok ok

0r ox

ox

AR A 2 Qg dgS _‘{:LZ] deths FA
' 2 qu SR

295p7) AL
L R %X}«] ALY
37} Qvke AT 2 dArEE e A
ige Pajzjof & Ao

2| A = 3 ¢jch(Caporaso, 1991). #A7}x] o

2
2% DBR# ¢t 4 7o A#AH-E aoksid |l
2441E 3 F2 dga o) Y FAE
of 73§ dA#Adel e A2ZE g3 H}(Capo-

raso %, 1991).
B AT dAare AGAtE Z7F Ao of
HAYAsAE g Aol AgkE oot oAb
Ak Fo] Fatel A 0.46, oI Afel A1 0.39, A
A2 0425 HeidT 71EEdS A
0.32, o33 0.27, A} 03022 “*H*V’ﬁ'"?‘i’a‘
Rort. ol= 5 (1990)9] Aol &
ol-wol wjzF-o] Ak e] At EE7} A
/{}%1 (trimodal distribution)& 3} ZA3& 2}o)
£ Bolch vt &5 2 <9952} DBR At
I= #2& AolE Ho]A] o} Caporaso &
(1990)2} B3} U= g2, DBR thAabu] <}
dezbel FAF AR (r=0237)% Hehd A=
Caporaso = (1990)2] A#A 4= 0.28 3} =g 2
FE wgr) 28y} Caporaso S (1990)0] o=
FAA #A71% 2 F9%, 5%} DBR T2}y
o} AAAAE B AT FEVi(forced expiratory
volume in 1 second)/FVC (forced vital capacity)

& Al 27 ABE Holx] ool B o
Fob 2 o7} gl Aoz el A
F 27 QAT A ololRe el 27171 2]
Eolzor & Aoz Alwsch

DBR tjAhi] & Al E@H 02 B-FA) o &8
FE AR E (trimodal) 2 7] &5 2 o Foll 4]
= 93A ¢¥skew, DBR tiAlE Quasi-
Newton optimization ¥ ol w}E 52 2]
os) MR 13} 12622 724 o} EM 3L ¢
A A 94.3%, ARFol|l A 91.5%, A 93.0% &

fe et

Caporaso 5

14
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o] ejx]7l IM3E By} =3 Caporaso
% (1989)9] A 22 vyl )s] MR #) 1.93, 20.8
< FEH g she] FEIn} ol 4] EM o)
96.2%, 7ol A BF EM 3 o)) on, Fatel
Ay 27gdke] IM 3-& Bt

watx] PM 3-& vlehtz] ¢o}l Caporaso %
(1989)2] EM, IM, PM 2] 3FAn]7} 50%, 40 %,
10 % 2= &4 A 79} Aol & Egich DBR 9 o
AR FZel uie} A & Zlog RaE
I ¢l Caucasian oAl PM o] A A elF-2)
4.5~6.8% 2 B 115 31 gJt} (Peart 5, 1986; Ber-
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