18 14 A IR A B @ 3 Rt CT 12 & 5 RIEE &7

EahvAT e Slin RS (TR B3 v

FRGHRREL 1 BRIRIFSEE v 2 — PR R A

HER LR BB IEES 2, AL 8

FRIER| 2, FEg—2 HBBL AE F L RS RIS

1L LIz )
BMEEAZEMENR B (COPD)BRE T 3 RILER
CT(3DCT) % Al TR IER O E B aF 23
JRIR & R L D D DR L7,

x5 L ik
76 A COPD &#EICHER KR IC
MDCT % T 3DCT % i L 7=, WX
Global Initiative for Chronic Obstructive
Lung Disease (GOLD) stage 0-1 8 4, stage
220 4. stage 33044, stage4 184 ThH D
(# 1), WEMZHED mean lung density
(MLD). -910HU &K, -950HU Kiwm D low
attenuation @ lung volume (LAV)., M&/
& EF> MLD k. 5th percentiles, 15t
percentiles fE%5, visual score HF&FHE L,
KAENTHERE & OFHBZHRFT LT,

R

# 2 IZRTHY, %FEV1, FEVUFVC,

RV/TLC, %DLco & CT &fE7 — # 13HHE %
FLTWE (& 2), %FEVL 28 50%LL £

ik ae oD LB R AT 72 BE T, RO
(MLD) & -Low
Attenuation Volume (LAV) iX FEV1 |

FEVI/FVC & OBT, FFREHZH~FEIC
MHEER DT (£ 3). %FEV1 23 50%AR i
O LB H IR HERE D FBVVBE TIL, FEREFD
MLD., LAV 7% FEV & RV/ITLC & O T,

RN TRV FRICHEZE Y (R
4), bth percentiles, 15t percentiles DEIE
R L O ERZ FEVI/FVC & %DLeo
EFRBIL TV B%FEVL & 3ER AR 72
Motz (& 4), MLD [ FE%E T GOLD
DAT — V% BRI LTV, TRIER
TIHEAT—Y 0-2 OBEWNERBL TR0
-7 (® 1), GOLD A7 —V§|0-950HU
IR L Uiz LAV O%IXIREE CILBIEf
DFEx BIFICRB L R TIE LY AT —
COBEEFOEERBL TV (F 2),

Visual CT score {& GOLD @ 8t JE ffil O
GOLD 27—V DiEWERIFICKB L, K
DEEMCIIEERBL TW oz (K

3)., bth percentiles of lung attenuation

Mean Lung Density

# 1 COPD®GOLD Stage BIDEEKE &,

Stage
Characteristic Qor 1, AtRiskorMild | 2, Moderate 3, Severe 4, Very Severe

No. of patients 8 20 30 18
Agely) 62.7+15.0 6411142 6562151 707+83
FEV, {% of predicted) 90.2+6.7 63.7+98 365439 244139
FEV/FVC 725+54 53.9:89 35.2+57 284152
Dueo {% of predicted) 8251338 69.1+17.6 5131184 481+ 211
RV/TLC 334+179 397450 412457 578+ 11.8

Note—FEV =forced expiratory volume in first second of expiration, FEV /FVC =ratio of FEV, toforced vital
capacity; Dico = diffusing capacity of the lung for carbon monoxide, RV/TLC =ratio of residual volums to total

lung capacity.
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TRk 21 EEFEREE V. HERE

distribution curve [FIEW K HHZ GOLD Ot THEMERIFOMA X 0 Kl AR E & X
EOEA KB L T2 (K4), Mean Lung  BEL TV,
density PR FEKDOLIL GOLD OAT —

V2L 30EEKL TV (K5), SCHR
Akira M, Toyokawa K, Inoue Y, et al.
it Quantitative CT in chronic obstructive

s ERE Ty COPD BE Tk, WAFF  pulmonary disease: Inspiratory and
3DCT = & % LAV, visual score 23, Fiif#he  expiratory assessment. AJR 2009; 192
fEEE LY KL, LY EEED COPD BF 267272

# 2 &RFETOCT LRET —Z OHH

(Spearman’s Correlation Coefficients, n= 76)

FEV, {% of ' Dicoi% of

CT Parameter Predicted) FEV/FVC RV/TLC Predicted)
{nspiratory mean lung density 0.694 0.784 ~0.540 0.393
Expiratory mean Jung density 0.792 0121 -0.710 0.444
Proportion of lung volume with attenuation value less than -916 HU at inspiration —0.601 -0.661 0.540 -0.361
Propartion of lung volume with attenuation valua less than -910 HU at expiration ~0.632 -0.642 0.627 -0.443
Proportion of lung volume with attenuation valua less than -850 HU atinspiration -0.659 -0.712 0573 -0537
Preportion of lung volume with attenuation value less than -850 HU at expiration -0.668 -0.666 0.627 -0.592
Fifth percentile of the fung attenuation distribution curve atinspiration 0.357 0477 0532 -0.594
Fifth porcentite of the fung attenuation distribution curve at expiration 0417 -0.481 -0.571 -0.568
15th percentile of the lung attenuation distribution curve atinspiration 0.292 0.600 -0.537 0.578
15th percentile of the lung attenuation distribution curve at expiration 0.352 0.544 0581 0.507
Ratio of expiratory mean lung density to inspiratory mean lung density ~-0.517 -0.439 8623 -0.386
Visual score -0.560 ~0.595 0.438 -0.580

Note—All differences are statistically significant. FEV =forced expiratory volume in first second of expiration, FEV/FVC = ratio of FEV, toforced vital capacity; RV/TLC =
ratio of residual volume to total lung capacity, Dico = diffusing capacity of the lung for carbon monoxide.

# 3 FEV1 >50%EE To CT & tidkse 0 aEd

(Spearman’s Correlation Coefficients, n= 28)

CT Paramater FEV, (% of Predicted) | FEV/FVC | RV/TLC | Dice(% of Predicted)
{nspiratory mean lung density 0.636° 0.683% 0.3982 -0.018
Expiratory mean lung density 0.359 0.449° -0.5942 0.185
Proportion of lung volume with attenuation value less than -810 HU at inspiration ~0.430% -0.5307 0.386 -0.137
Proportion of lung valume with attenuation value less than —910 HU at expiration -0.3942 -D.436* 0.388 ~-0.357
Proportion of lung volume with attenuation value less than -850 HU atinspiration -0.5090 -0.590* 8.295 -0.4122
Proportion of fung volume with attenuation value less than -850 HU at expiration —-0.382¢ -0.413® 0.258 ~p.524
Fifth percentile of the lung attenuation distribution curve at inspiration 0.451 0.887* -0.800 0.
Fifth parcentile of the lung attenuation distribution curve at sxpiration 0,358 -0.8172 -0.234 0.800°
15th percantile of the fung attenuation distribution curvs atinspiration 0419 08172 0.500 0.600°
15th percentile of the lung attenuation distribution curve at expiration 0.444 0.8332 -0.335 6.7832
Ratio of expiratory mean lung density to inspiratory mean Jung density -0.021 -0.055 0.5462 -.296
Visual score -0.533 -0.578° 0.249 -0.455¢

Note—FEV = forced expiratory volume in first second of expiration, FEV,/FVC = ratio of FEV, to forced vital capacity; RV/TLC = ratic of residual voluma te totatlung
capacity, Dico = diffusing capacity of the lung for carbon monoxide,
*S1atistically significant differenca.
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# 4 FEV1 < 50%83E T CT & fiitdae 0 BIfR

(Spearman’s Correlation Coefficients, n = 48)

CT Parameter FEV, (% of Pradicted} | FEV/FVC |  RV/TLC | Dico{% of Predicted)
Inspiratory mean iung density 0.3942 0511 -0.276 0.142
Expiratory mean fung density 0510¢ 0.464* -0.4482 0.138
Proportion of lung volume with attenuation value less than -910 HU atinspiration -0.311° —0.4192 0,239 0.020
Proportion of lung voluma with attenuation value less than ~910 HU at expiration -0.383% -0.3842 0.380° -0.026
Proportion ef lung voluma with attenuation value less than —950 HU atinspiration -0.3532 -0.4782 0.229 -0.223
Proportion of lung voluma with attenuation value less than -850 HU at expiration -0.405° -0.282* 0.403* -0.214
Fifth percentile of the lung attanuation distribution curve atinspiration 8.231 0.358° -p514 0.493*
Fifth percentile of the lung attenuation distribution curve at expiration 8314 0.363* -0.463% ~-0.457°
15th percentile of the lung attenuation distribution curve atinspiration 8133 05112 04272 0.4862
15th parcentile of the lung attenuation distribution curve at expiration 0.227 0.445° —-0.391° 03812
Ratio of expiratary mean lung density to inspiratory mean lung density -0.309° —0.141 03672 -0.093
Visual score -0n2 -0.203 0.037 -0.3342

Note— FEV =forced expiratory volume in first second of expiration, FEV/FVC = ratio of FEV, to forced vital capacity; RV/TLE = ratio of residual volume to total lung
capacity, Dico = diffusing capacity of the lung for carbon monoxide.
*Statistically significant difference.

1 GOLD A7 — Bl Mean lung density, A : #EERR. B HEIEE
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3 GOPLD A 75— B Visual CT score,

Visual Score

2 =0.009

p=0.001 p=0.408

I

TR 21 FERERES

5 GOLD 27— 3l

Expiratory/inspiratory mean lung

density ratio (E/D),

1.000 —

0.975 —

0.950

EAl Ratio

0.925

0.900—

p=0578 p=0001 p=0.133

[

4 GOLD A7 — Bl Fifth percentile of lung attenuation distribution curve,

ABRE. B

TR

Fifth Percentile of Lung Attenuation

Distribution Curve

~300

-925 —

-950 —

-975

~1,000 —

£ =0.087

p=0023 p=0380

!

Fifth Percentile of Lung Attenuation
Distribution Curve

~-1,000 —
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COPD & DBRE=Z M & &

(B9 % Hirfa & AT

TR R S PR 5 IR

=W, SEAE, BA OE OAE B

EHEE,

IXC®IZ
COPD DOHIE IR EST, fERERIH QOL K
T, FHERER, EREEMEEETD L £
D7-. COPD HBEDEREFEHAOLNITD
Z LIS CTEETH D, MHkiE COPD T&<
HHNDHERTH B, BHEAETEICBIT 2%k
SEIRIZ COPD EOERTTH Y 2, @I
Wit FEVI R TOTRIRFTHD % £/, %
Bk OTEAL B K23 COPD DO ERD RN E E
N5 3, —F T, KA RGE O A B H B
BEThHY, REkO TR - ARt am L TR
ERYTE L METHICES LTS EEZD
no, bz £, ka3 COPD O#falic
EDLHREBLEZDZDERTNT DI
JREEDHRfE L 1R - ERICAHRB®RE 2D &
25,

Z 2T, ARETTIE. FIREEMICR T 5%
kRS R I EEE MO ERRAFTH D &
O % T2 T

27,

MR L Fik

TR FRERGERE S O COPD BFIZ DO\ T,
FER BRI CA BB LOREM AR LD
Hicl2, WIREERE, BLO I A
W A & Bk RS R A T L (K
o

. AT & BERRIC LY RET AT

HWEREE, TR &

MIEEF, HTEEE, ZIFER

X1 WHAETHA

| EFORS- BEBA |
‘ilﬁﬁmmﬂmuxmma

BAR

[ mmRM AT —h— BEEONE |

peiady nkzpE AR+HE

127 AMBBHREORR
[F—2nin k- 8|

Wk 5 e LR b (C5) BEAOBAD
TY AV REEGESEORERE L L L F
2. KR & RGERIE « &5 RIE & OBE L
BETDH O, MIEFEERE CRP LU, &
FEVEIR S ORAEMAD 5 & FEREETR pH A #l
E LTz, 0% 12 » A Mo ERECEER B 3
WLV LR, FER (B, KOMRBMEE,
ROE) O o>OE, muvULiE, FEKR—D
&L BUENR (Wug, RSAMETANE. UKEK, SJER)
DOEODOED, Dl &b 2 AL TE
Cl-BRICIgEE L LT 5,

*ER

S4EBINBGR I, EHEE 73.1 5%, B b2
Hil, &tk 2 6], EH—FEIT 1.40LFHED
54.4%)TH o7 (£ 1),
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Characteristic Mean (n=54)
Age (y) 73.1(71.3-75.0)
Sex (male:female) 52:2

Smoking status (current: former) 7: 47

BMI (kg/m?) 22.1(21.4-22.8)
FEV, (L) 1.40 (1.26-1.54)
FEV, (% predicted) 54.4 (49.3-59.4)
ICS use (done: not done) 23: 3%

logC5 1%, 1 M OEESEE L ADHBEZR L (r
=-0.33, 95%CI = -0.55 to —0.07. p = 0.01) (X 2),

B2 1z R 5 S BHE

15 1

Exacerbation frequency (per year)

<]
540 o o
o o o
o o o o
° o
o o o o o °
0 Al T 1
0 1 2 3

Log capsaicin concentration (uM)

* 77, logCh 1T MIERIRE CRP & LB DOMEE%Z TR
L7 (r = -0.40, 95% CI = -0.62 to —0.14, p =
0.004) 2, TERED~—N—EEX HRBHER
Bk pH (EBCpH) EXBEEZRE o7,
e 3T RIfE— R &, 7E CRPlogCh Z R+F1Z,
AT v T UARLERFH TR LEEL A,
logCh DHNEEHEL THITIHERAFL L
TR ah” (2=0.12) (& 2),

X3 k&R 5T & ImFECRP EBCpH

M;ECRPE

SUE T A B R T R A R
FERIAGEE]

EBCpH

r=0.26, 95% Cl = —0.04 to 0.51
p=0.09
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TR 21 FEMEHEE

#2  Stepwise multiple regression analysis of predictors of exacerbation frequency

Exacerbation frequency

Age (years) -
FEV,% (% predicted) -
Serum CRP level (mg/L) -

Cough-reflex sensitivity (fog Cs(uM)) 0.12
Cumulative r o2

Abbreviations: C;: concentration causing five or more coughs. All values represent the coefficient of
determination {r2). Missing data () indicates that the independent variables were not statistically
significant.

ER

WA OTLENL, TRUBICBIT D REFEPRER
OREZMITTEL R L, TRaEOEBZERBHE
B THD—H T, COPD JEFDOEIERDOO &
DTHY, EBERHEIIEEOERET TH
% 2 ARETCHIAT L2 7 A O R AERBRIT,
FEMR & L TOMBIZH LT, LY IEH - B8
iR L 72D, COPD EHOFHR~——¢&
7m0 D DEHEMER D B,

RS M O TLEOBIEIIH b Tl B
THA N CBHEERRIET 22 LIk o T
AR T D, C—HHEITEBREE S RIED
ERALDA—FaA FiZL-> THE S, &
BEXRESCREFRET H, COPD TIHEEIIR
HERBIOEFRELEELTHND NS Z &R
WEINTND 89, FRETTiL, B RSME
O, MiE CRP EH LBE L T\ e, &E
KRBT, KB RAE & 25 KAE I3 B
LTHY 10 fiE CRP A& EEmL & B LT
HIENREINTWVD L, COPD BHEIZEITD
RSO TLHENL, £FRAE - [RIEREOEA
ZRBLTCOWAAREEAD Y, HEHEEDOT R
RAFO—2Z7 55 LHEINT,

@ AL LT, COPD JES T I3 Mgk 5 4k
ZHIXTCHET D, HDIVIEER NG T8
ERHY, —EDRMBITIEE > T 67, K
BETTAOHEO (10 Fl) OREEREE &S
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B L2 A, COPD BE THWEREN D
MARAT A R, &

-7~ (data not shown)

BRILRIE 2 L BHORF PR IR
45 EEZ b, COPD BEFIZEBWT, ks

PEDMEE BT L CICHE L T B 00
X, SBOERLRIAPLETH D,
AP CIIBESR E B | [IRAZEDORE &
HEERE B E AR R o Tm, BEIERE T
WREERBRERET I 0N TES, &
Bl ORE CIT L ERERIE D BE N L oo 2 &
ﬂ%@bf“é&%i%héoit\%%ﬁﬁ
IO ELAER & LTEITFLNTEY
:@:&ﬁ% A LS & OBEIC R
EHEZI-AREERH D, SBITL Y RERY
TAY A X, HERE S OBE LSO THRE

ZLTWMERS D,

gL T

E

K R 5 TUE VI AEIE] 0 COPD 2 Mg T & B4R
LTWiz,
B3 3R

1 National Heart, Lung, and Blood Institute
and World Health Organization Workshop
Report. Global
obstructive lung disease (GOLD):
Publication No.2701. Bethesda, 2003..

2  Seemungal TAR, Donaldson GC, Paul EA,
Bestall JC, Jeffries DJ et al. Effect of

exacerbation on quality of life in subjects

chronic
NIH

initiative for

with chronic obstructive pulmonary disease.

Am. J. Respir. Crit. Care Med. 1998; 157
1418-22.

3 Vestbo J, Prescotte E, Lange P. Association
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decline and chronic obstructive pulmonary
disease morbidity Copenhagen city heart
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KB ITRIT 2 NAMAEZEERRDN COPD BHEREICEXD

Bz O\ T Ok
FUER RS R A

SWERE, NIEET I FEAE, £

XC®iZ

COPD ML IIPFR R EE, %, K& Vo T

W AIER D B W OXE &8 2 B L 2 R L L

LIEUISBMOEES LB/ 5 |, COPD B
XTI T EIRREE MR T 2Rk L L COPD
WEIEIC2DIEEFOEENREINT 5, BIE.
REEBEICBWT, HEOBEITERE O
B X v A RENL QLK T 25 X L,
FHERCLEREOBMR L WO FEL X
SR

AEIC L 2 [ER IR EO—RTH Y |

EMEORE~OFEIC LD REEEOME
DI 5 Z LR Bb TS *S,

8 EORIERISITNE PS5 R & AR R
W EnG, NEEEERICBWT, WK
G5 5 BRI R ARIC 36E 5 2 4 7S % 3E
L. RIEMEYA oA v, PHEESTT K
ENBUWEN, REZHFRTLZLBMLNAT
W5, NIRMRES B Toll-1like receptor,
NOD like receptor PN, TLR2, TLR4, NODI,
NOD2 I DIEIEZ BT 2 ERbDOTH D,

A [EF 4 1L COPD DRIEIZ BV THRMERRE
ZREOFKBMEMEND Z LI LD StEEE

OBEENEIT B O TRV E OIRHZ LT,

AT X BEF I LV BET 21T o 7,

PO Fpohin

FUER R L@ o o FESE  BYE D COPD &
FIZHOWT, BEHICBWCRIZ, ERERER
. BREEORBUEIT Lz, BRAME & LT,
WIEEE 20 pack-year i, COPD LASFDFE 2%
REROAM. 5 EUNOEBEMEROBE, &8

L, MR

2T ROMEMH, FEERERERTD, KE
ST & LTz, ARFIRII AR K 0 B b B
FZESIZL VARSI TWD, ABFFEICIT 21 A
DEENSM LI, BEEEREE 1T,

k1. BEEE

n (B ct) 21 (21/0)

i 66 (51-82)*
FVC (L) 3.55 (5.56-2.63)*
FEV: (L) 1.88 (3.33-0.91)*

FEV: %predicted 65.0 (33.3-94.8)*

GOLD stage (1/2/3/4) 7/8/6/0

8 BRI S 15/6
MRIEFE (pack-year) 54 (20-123)*
WARATaA REFH 1477

* median (range).

fitRERR A 1L R IR AIR AR, 1| &
(Forced Expiratory Volume in one second,
FEV) . Z/tEiiE R (Forced Vital Capacity,
FVC) ZWIE L7z, FEV, THMEIL B AR &R
ORI VEB L, 12 » ABOHEERE %
JEMR RSl K v BEE L, HERIE % Anthonisen
DOEMEEZ VT L,

FBRIFIZONWTEL, REROYA P AA ViR
FE% ELISA IEIZ K D RIE, VB PME O EE
B 7T AP K DT, ERFEREPOR
SEMMARIZ 34T D TLR2, TLR4, NOD1, NOD2 MDFER
% RT-PCR &% AW T 21T > 7=,

HEEHEAIMENTIT IMP ver. 7 2 LT,

LR
1EROBEYIM S, 6 AN 1EL 5 A2 H

VL EOHEE A BB U 7o, 4F#n-C COPD 0D BLJE 21

WEHE L OF RSB E RS o, BE
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TLR4 732 T AEMEOE RS TH D LPS %
T HZ EITE D, NF- - BREAL S oMian
T FAREEES L RIERCHERE SN D,
BT LIS BWT, TLR4 knockout mouse T
13 A influenza=° K. pneumoniae &V N>7-7"F
LREMEREOHRPEBET 22 AL T
5 T SEIFA IIKGEREMIZIT S TLRY
RENTEICRBIT A7 7 AEEEFEOREE LA
OFEEEA R U, TLR4 FEEURT 2 Y B4 O HEn
BT 52 L &R LT, COPD BEOREICE
75 TLR4 ORBUK TR T Lk ﬁ-wmﬁﬂ
LOYERDOBIE, EHFIWCHEE L, ZO/RER.
P FE O BEE D3N L 72 TR @mTﬂéht
TLRA BRI E L 5 2 ZETIZHON TN D
MOWRFTDTHIL TV 5, MacRedmond & 13RI
EEICBWCREEESR L0 b & ERMian
TLRA EEMET LT EHELTWD Y, 2
St LT, Droemann HIEFEHIK D TLR4 FHI
IIFEME | WREE . COPD BE TEDL LR o
eHELTWD Y, x OSEIORKRR T
W TR R FERMBARIC 31T D TLRA FEELIIHMLEE
KRBWOBERER IS TET LT\, 72
72, BUE O/ ERE A M ST 50T
WTIHEROSH TR 69, 28IC LV TLR4 D%
WyEE L, HEHEAEKTIELZENTE
HINZOWTIHBRED & Z AR LTI,
BIED U< IERESE COPD BEIZEB WO TRA
AT7uA ROFERMEEEELRD ST L
PRENTWA Y In vitro DRETTIL. AT
oA N TLR4 OFRBREE TS E2 L ME SN
TWBR M ﬁb@@%ﬁﬁ&AX?u4F®
FERAOHET TLR4 ORBUCE(LIIR D>
Too MART 1A M>i§%§f/@§f£%ﬂa€'}\éﬁ5%§
Frid, TLR4 BBLA EHEELEE 5 2 L TRy
DA,
SEOBRTTI, JH:8 21 A AETH-
Tolo¥, SEBMNTE RO REPIEIT CE

mofe, Flo, TLRA BIETFREETHEROE
HEBRIKT., b L <X Ligand {29 2 Kt D&
TR > THBONEFHTE TR,
Sk, ERRORMER OB, £72 TLR4 OB %
BETAHEELZALNICL, MARITHIZ LI
LV BMEHEENMETIELNDDONMCONTE
DITIRETEAT 5 MER B D,

o
ROERFEMRIZEIT D TLR4 BBEOK T IIHE
B> COPD LB E L BER L Tz,
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COPD (BT 5 EHBNARED FHIE F BT 5%

OSIRRAERRBE R
o

Azt

TUAF—ARL B PRI AEYF—a H5
FARERE . AR SRR AR SE

NIWEME PR ARE—*

XC®IZ

COPD (IR IRHIIR % - 7o & F MERIENER R
Thy., FE, AHECEENEHIND LD
272> TV B[, 2], BHERIEIL COPD O-EHHE
& LTHENE S [3]. BIIC L DHEET -
ADL BT & & =9 72T - BEIR2H - 183D
HECTHD, €k, BHREL AT A FHIO
FEREOBEITER I TS, A7 A R
FEFEHLRNBETLRBIREEARTTZ
BT HZ ERPEINTVWB[4], BEERLD
OEE & LTiE, COPD DOfERAT (WE, #
ZRF). COPD g (KB ME, KA.
ERGEORY « KT, HESECET., &
BMEJIE) . COPD DIEF(AT 1A )7 Eh3 %
BNTWAH[4], BEEIZCOPDIZLY bbb X
NOEEMBRBEEORELZ T TEY ., KAD
BREEEEICRY 9D B2 NS,

¥ 72, COPD AE CILEMAREDOET %4
b, T LBEL TR BEERBETH B[5].
EHHARE TORRICOW T, KHES
EREERIC L AWM ROKT. FFRBES
SCHREREE N b 72 b TR RS ERIFER TH
LT ERMENTWA6-8], —H T, &HMHR
FEIZ LD I ANRNTF—RBERANERBHICEEELR
WFEL. TRIEFIC & 2 ESHIRS K& 2L
725 TV A[8-10], EENTHARE(6 43 AT ERRE -
RRBEERE)OETILAEHEREHMEOK
TLHEBALTHA[1], ELICHMB, RERED
DHEMER LMD Y, EEBHEIET - BEABET
L. E5IEBMAERENMETT5 &0 5RO
BB INTVD,

ZhE COEBMAROMFRIZBNT, KB

EEFG 13— E L & b IcMsr L HER T T
HHENHMESNTWAON. BEELZED
TEHRFEIR SR STy, Fxld, COPD A
FHOBHBERTILESMAREKTOHER T &
9BV RIERE =TT,

R E FHk

HEDF A 2

AR @BE T o> COPD B# 59 4 (Bik
55 &) &2 S BICFM 21T o 7o, SIBRBE ORI,
(1) FEV/FVC 2 70%KM. (2) ZEH GF
fET 1 LIPSO RMEREN 2, (3)
EERIEL S0 R LA L. 90 R, (4) AT A K
WiRZ L. (5) B OBEFERL, (6) LKA
DAEBRL, (7)) ZOEPOREOAHE (IKim
EEE, BEk, BHEER) LU, (8) BHE
JEOWRBRER L, &Lz, XNREBEFOERID
Table 1 IZFEE L7z, XBBEEFEE2BOFEER
E(RRRESEES., MEME) . itreirdg, BX -
[, B, KRRNUEER D ORIE, BEEHET
N A —F— | XA EB A RRER, 6 M
HBITRBREMIT UiZ, T OWEIIERAME O
Wi 28 1T o 72,

BEEIE

T RTOBEIZ DEXA £(Dual energy X-ray
absorption) & VT, KEREFHER I L CIEHEDF
HBERIE (X-bone, Hitachi, i) ZHifT L7z,
KEBEE SR L OREHE OB #EERE (BMD :
bone mineral density) (mg/m>)¥ L OFEERHK AL
PIE & OE(YC: young comparison) (%)% Foék L
7o
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AR
TRTOBEIZANALA T AN —BE
(CHESTAC-55V; Chest; HIL, HA) ZHifTL
| &, FiEE., BHMEEERIE LT,
REGE 857 B E
WE% fh 103 B KRG 71 (PImax) & FRFER
571 (PEmax) %I L7, Residual volume T
@ A 2R E % Plmax, Total Lung Capacity TD M
f2 N £ % PEmax & L 7= (Vitalopower KH-101;
Chest ), #NZ 1 3 EIHIE Uik KMEZ Tk LT,

DG ER5 7 BIE

KB P4 58 /% @ B 7E X Dynamometer(Cybex 1T ;
Lumex; Bay Shore, NY)%& fv 7=, i T D% B
i 00° R OFBEIER B MEALITV,
— 27 kv (Newton-meter) ZHIE L7z, £
ZFROTET3 EHEEL, RXELEH (B4
SEHE) L 7=, #8 7713 Hydraulic hand dynamometer
(Smedley’ s Dynamometer; TTM; HAR, BR)%
RWTHIE L=, EAOEBIZEMEE., FE
® neutral position CHIE L7z, 3 FIHIE Ui KE
witek (EAFHE) L

BB FERE

HERE T )L o A — & — (2 K B Wi EE) A e
B% (Ergometer 232CXL; COMBLHR, HA) #%
1T o oo BASEE RN 2BEOREEEIZHED,
2O F—I T v TBIZ, 10Ty Ny
D_R—ATAREHEML, EEHPOBRRERE
(Centaura-1;Chest) & JIE L7z, £ 72 6 7T
BRafTV, SAITHHREZ RIE L7,

bt

IS RERRE , ZR TR RIRE ., BEE.
7, BEWARE & ORI ONWTET VY 4
BB OBRE LT -, BEWARR L AR
MEROEEHEHV, BEREBEEDE. 6 &
MBITHEAERERKE LT, AT v T TAX

TR 21 FETFRHR

o
I
1

B L B EEGES T 24T o 72 (SPSS verl7.0), Z
OETITIE, KE, 1 BE, MEE, BB,
WA, BERA S, 1B, KRRIMEER ) 224
e LTHWE, P <005 #HEZEKIEL L
7o

"R

BEHER. SHFHEHEERE

Table 1 \ZfER AR Uz, Bt 57 &, &k 4
&, EHEER 717175 w%, BUERZEIL 518+
31.0pack-years, BMI | Z3#) 20.6 3.8 Th o7z,
FtERERMRES (Table2) TiT 1 BENFEY 1.03+
0.45L, % FHIEA 49.1+21.9% ThH - 7=, MilEE
LY 2.80£0.71L % FPHRIED 87.9121.9%T
ot

Table 1. Anthropmetric and clinical characteristics

Male/Female gender, no 55/4

Age, yr 71775
Pack-years of smoking 51.8+31.0
Height, cm 160.716.8
Weight, kg 53.4:10.7
BMI, kg/m? 20,6+3.8

Staging VANV, no 8/17121/13

Values are expressed as mean * SD unless otherwise indicated.

Table2. Resting Lung Function and Blood Gas Analysis

mean & 8D
1.03+0.45 (49.1%£21.9)
2.80£0.71 (87.9%+21.9)
39.3+12.9

FEV1, L {(%predicted)
VC,L  (%predicted)
FEV1/FVC, %

VARERE ) 5 k- PR 85 77 BIE

5 SIE OFE 1T Table3 1R L7z, KEBIUEE
5 134 87.2+28.0 Nm, % FHIfEE#)1X 80.0
+22.5%., AT 303£8.0 kg, % FRIER
Y15 94.7+24.6% TH o T, FEEAL S Plmax 1%
) 106.7+35.6 emH,0, % TFHMEILFEY) 105.8
+33.6%. PEmax (3¥#) 189.9mH,0. % TAIfE
1LY 9994528 7% Th o 1=,
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EAFEBREHARHNE SHAERETIRMEER
%R 2 K BT 5@ ERREHR

BHHTRERE

WAV INTNTA—H—REL 6
MABE O R % Table 4 |Z/R LTz,

B B T AE LR (Peak VO,) 1T 706.6 = 256.6
5y AT IEBE(6MWD) 13 483.1
+1123m TH o7,

oy AT

mL/min, 6 %

FEERE

WEEA Tabled 2R L7z, KIBEBETBEEE

JE & 6 AREISITIERE & OBIMRIL. IEHE@=0.40,
p=0.0017) 2 < & X T K EHF B H# (=0.56,
p<0.0001) 25 & ¥ WEBZFE O T-, £ Ofth, (&
;. BN, RBNEER D, BEHH. K567
& OFREEIRAR % 388 7= (Table 5), 4, BE~D
&% (Pack-Year) EI|IfHEAZFE Do,

BB Z5E DHEL T
BRI HTIZ BT peak VO, IF (K (1=0.73,

(F-BMD) 1% 0.69%0.15 g/m®, FAERATEEIE  p<0.0001), VC (r=0.56, p<0.0001), FEV, (r=0.57,
LD (F-YC) 1T 69.81+14.3%., MEHEEHEE  p<0.0001), F-BMD (1=0.64, p<0.0001), L-BMD
(L-BMD) 1% 0.90£0.20 g/m*>, FERNELIE  (1=0.42, p=0.0007), HF (=0.61, p<0.0001), QF
Lo (L-YC) 1 80.7x17.9% TH»7, WiFEl  (r=0.65, p<0.0001). PImax(r=0.51, p<0.0001),
MOBEEZIAZLMHBEZZE D =065  PEmax (1=0.50, p<0.0001)& A E 2 HEHBIR % 38

p<0.0001), BMD & YC i, KERESEEHIEHED
HAFBIE T 23RO (p<0.0001), BARDOE
HERIEZ W ETE (YC 25 70%K5M) - 90E
1% 59 i 29 ) (49.2%) BT, BEE &
peak VO, & O BIRIE . KRB S (=0.64,
p<0.0001) & B E e HE 38 o . BHE (=042,
p=0.0007) LY bBWMEMIZH o7, £z, BE

Table3. Respiratory, Peripheral Muscle Force and Bone Mineral

Wi (Table 6), 6 4rEAATHEHEILRIIRICAE
(r=0.58, p<0.0001). VC (r=0.61, p<0.0001), FEV,
(r=0.58, p<0.0001), F-BMD (1=0.56, p<0.0001) ,
L-BMD (1=0.40, p<0.0018), HF (r=0.58, p<0.0001),
QF(r=0.66, p<0.0001), Plmax(r=0.45, p=0.0002),
PEmax, (r=0.46, p=0.0003) & A E:ABEEAGRE
BT,

Tableb5. Relationship between exercise performance and variables

Density

mean + SD

Pimax, cmH20 106.7£36.6 peak vz Limin MWD, m
%Plmax 105.8:33.6 r p-value r prvalue
PEmax, cmH20 189.8£58.4 Weight, kg 0.73 <0.0001 0.58 <0.0001
%PEmax 99.9428.7 Ve, L 0.56 <0.0001 0.61 <0.0001
HF, kg 30.3+8.0 FEVI, L 0.57 <0.0001 0.58 <0.0001
HF, % predicted 94.7+24.6 F-BMD 0.64 <0.0001 0.56 <0.0001
QF, Nm 87.2+28.0 L-BMD 0.42 0.0007 0.40 0.0017
QF, %predicted 80.0+22.5 HF N 0.61 <0.0001 0.58 <0.0001
Lumber supine BMD, g/m2  0.90:0.20 QF Nm 0.65 <0,0001 0.66 <0.0001
Lumber YC, % 80.7:£17.9 Ptmax, cmH20 0.51 <0.0001 0.45 0.0002
Femoral neck BMD, g/im2 0.69+0.15 PEmax, cmH20 0.50 <0.0001 0.46 0.0003
Femoral neck YC, % 69.8+14.3

HF=Hand grip force, QF=Quadriceps force, Nm=newton-meter
BMD=Bone mineral density, YC= young comparison: BMD to young adult mean ratio

F-BMD=Femoral neck BMD, L-BMD=Lumber spine BMD

Table6. Result of stepwise multiple regression analysis for MWD and peakVOz

Tabled. Variables at Maximal Cycle Ergometer Testand 6-Min Walking Test peak VO2 6MWD
Ergometer et 8D : r p-value r p-value
Work load peak. w 5561276 Weight, kg 0.33 0.015 NS NS
peakVo2, mLimin (% predicted) 706.61256.6 (5501 14.1) FEV1, L 0.31 0.021 0.58 0.001
6-Min Walking Test QF,Nm 0.35 0.009 053  <0.001
SMWD, m 483.14112.3 F-BMD, g/nv? 0.30 0.024 0.26  0.037

r: partial r from multiple regression analysis
Total varlance explained in these models was 89% for peak V02 and 59% for SMWD.
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peak VO,.6MWD % {8254k (K8, VC FEV,,
QF. HF. PImax, PEmax, F-BMD, L-BMD %
MSIEEE LTAT v 7 U A XEIC L 5 HEENF
S &AT o 7, RHE, F-BMD, QF, FEV, I peak
VO, DFRIET & LTERSh, ZOTFAD
H TR A BRI 0.69 (p<0.0001)T
»HoTm, 6MWD IZ DWW TIE F-BMD. QF, FEV,
DHERTFE LTRSS, ZOET/VOAH
JEE SR A A BAR $0T 0.59 (p<0.0001) TH >
7z(Table 6),

EZER

A[El> COPD BHF OMFHI LV | EEIHARE
(6 S RATHERE, RARMBHRERE) 1HMETL
TRy, —W&E, TR, KBESEEHEEE
NALBEOBRER T TH D Z ENFER SN,
B B EENH AR LB LTV D 2 A
bR TW5A, AFOBF TIX, COPD BHFIZE
W12 Sy RRATEERE & B OB B ERD 2
B L12). (RIAE, EHiiARE (10 HRB1THR
BE) IKTABREERDICEELTHhDE NI #H
HDH BH[13], SEIOFFRTHEEE & EBTHE
BITHEZRD TS, LLeis, SO
Wi e 5 B LB AR ORI RBARICET S
T2, Box OFRITEDTHARERDORE
RAFIOWTORFTH D, Fx DHDLHIEY T
3. BEBEELZEDIRFNIZIABIOTTH D,
B HEHEDEXA IR)IXHBHAES RBRETH
Y COPD OEHHE L L COBHBREDOZWIZH
WHERTWS, SEIOFE,»HEHEIL COPD
BEOEDMARERET ORFO—2THD
ZENbhol, EBMARIITEHREBEELT
WA Z EREBNTWA[S], KIEESEHEHE
NF1% & BT 5 T OWTIEAS % ORFFE D
BChb,

COPD B CITEHEAHRE (Fi ) L ARE)
LHEYE (PR DY A X, Y A T DA,
EHIME OFEE, HHES) HELL. HUE

ik 21 EEWEHEE

T, MERIET., S0 ZME, sy 170
V7 MRBI D, THEMHIMETOBEELS
LoD, THREFENTERBOERERE & 48
B L[14]. TR D O T 0S5 E B A RE DR T I
BIE L TWAZ ENRLLNTVA[I0], S bIZ,
TR AR TIZESLE COPD BH O % IR T
&2 5[15], AEIOBHSE TS, Gosselink H DR
L ERRIC TR W s REERBINE L 6 77[H]
HATHEEZ RET HRF & L TER s,

K[FEHIFRIE COPD OFHEFDUEDTH Y
[5, 16]. KRR & EETHARIIAHE L TV D
[17-19], —F T, KiHlRITHRRERRERE L
FABE L CWhen & W 2 TR & 5 [20], EEN A
HEIZBET % Gosselink b O TIE—REIT&
KEBEZEREOHERTF & L TRIRSNZD 6
SRABTHEE OB ER T & L CBR s e
2 72[10]s Z DIEMNZ b AATIERE L — & & FHES
LignEWnWosEND H[21-23], FEBEIZ, FEK
LY N Y TF— g O A THIBSEEDWEIT
Ao < THEBMA RS EE L T 524,
S[ETHIER (¥ buv vl [ IgED
N L EEESANRBROEHFH L IER S
=0, R RBFEREOEE RN ERDT, 6
SHESITHEREOHI S b Th - 72[25], T4
Fr Y LADOHETEH, BRI AEY T —3
YOOI XY EEIHARESSE L TWD, I
NEOZ &0 BLRIRHIBRLS O EHRDEHE
B b o TWnWA I LEERETINERD D,
L LN b4 EOBS TIE, BEOHIE
[17-19] & [EEEIC, —FBIEBm A s 42 F#ld
ARFDO—D2ThHHIZ ENHRINT,

(A, BMI iZREIRELZ KB LTV, COPD
BEDOFEHEARETFTH SIS, 26], S EIOFFFIC
BWT, RENERKBEFREREO TR L L
TEIRENTZ8, 6 HESITTIRBIRS i)
ST, BRRBEEREIHECHATLZ &0
5. EENXTFRIET L U GERR IR
Ho, Flo, 6 HEBTIHEENARO—D &
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o TVWBHOIZR LT, HEHET /LI X —F—
T EOEEITIZ TRV, ZDOZENERD
FEICEEL WS EE X LN,

IR A5 D 55 S0 W 5 77 OAR T IR (R o
FRE 20, EEMAEOHERF & LTHE
SN TWB[10,27]05, S EIOERF TIEBRERF
ELTEBRI NN T,

ZOMFEIIIBABN O D, T O
IX COPD BEHTOMITH Y . FAEMEEE %
WORVBEREORFHIIT > T2, it
BED - DI 2P OILEEEOFMAREE TH Y | 1
BN 1L REEOER D FHLL L (55%) 2 Lo
TR ILEREORE N REERERA L < L8
e & AT W R o e, E£72, COPD 2%t
T 5 ZNE COWREN A EEBHFHH IR EE T
Hotz, MAAT A KX 32% (59 FiH 19 i)
THERAEIN TV, WART A NICK D8
JE~DOEBIZ DN CDOFEBBRBEIIIT> T
20, MART A FICHDOEMFERIZL Y F
WOHESCEEEIIE Lo T v #iiE
28123 5705, DED ICS HAICL VEBEN

BB LW o mERIIL H D, ICS DFE
BE~DOEHRZEEBII SN TORRE®IZTTWY
2V, — BT, BERGEDLNLLEVOIHELD
D, SHBROFEPMLELEZILND,

R
KEBESHERE L, FEV,, KIBRNEEGH &
& H I COPD BE OFEBTARE DML L 7= HE
RFTHDHZ LI RENT-, COPD EHEIZRT
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Wi72 i Tidde <, EEMARET A2 TRTS D
2 TS HDEEZ BTz,
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B EMMEA (COPD) BEITEITD
LHHRE L FRE~—I—

7% B RSIER R FENRFE R

HONHER]  LAEER KHAE—
LY

EHRIE IR & & B RO MRS OB
WX VAELZEETHY . BOMIIETTE L F
FERRERICHEOSCEREERSN TV D,
B IIER EREIC £ 5 ADL OETRET
kD EHERR YTk o T, AilsE DO QOL
RETSEDERNRER L&D, COPD BHIC
BOWTHOERLFHERKEOSH V I0EHEER
MEMRET 9 2 S TW5b, tumor necrosis
factor-« (TNF-a) = interleukin-6 (IL-6)
IR EDORIEMEY A M UA ITEICBT DT —
UBEAEMEIL, BRINERET D Z L0,
COPD TH b 5 e B HERIEN B HIRIE 2 Bl
THZEBBEIND,

B, SRR OBWVERE~— I —0
BRSh TV, BR#~—V—13FL LTHE
BhERM L, BHEE L IIM LB ofRE
FeeBZERMbATND 9,

AHFFETIL COPD BE OB RBOREEH S
DZL, BEAD =L E LTOREERED
BEamat Lz, &bz, BR#~—I— L%
FE LM EER L OME CT TRl L 72K
JE{k & DB & R AT L7,

PO Pk

IS @R O B COPD B 41 #1T,
A~ v F S @ RREE 10 6 & Rk
L7,

FEEIC RO CRRIRHERE S L OV IR & 514
L. BERICRT 5 K[UE(LOREIT HRCT 2 H
VW Goddard O43#EIZ L W RERNICERR L 72,
EHMREOCRE L LT, g TNF-« . IL-6

AR e 2D

HE W AR BA

ZRIE Lz, BB~ —I— Tk, BFH~—
H—THAHRINVRX A AT AN
(ucOC) B L BRI~ —H—Th DIEABLK
Pkl 7 + 2 7 7 #—¥ 5b 4@ (TRAP-5b)
O MIEFIRE & RIE Lz,

RER
1) BHEER
BEBOVHFEMT 72.8 KL REREL
HEEZZRD o725, body mass index
(BMI) 1% 18.5kg/m? L EHXREEL Y bARE
IR TH - T,

£1 N R
YR COPD
(n=10) (n=41)

BT 17 7248
&30, Bt/ xiE 10/0 41/0
BMI, kg/m? 223+ 19 18.5 % 2.6%
%FEV,, % 93.0 £ 3.9 50.7 & 24.2*
Stage (GOLD), n
I 8
I 9
11 16
v 8

mean & SD. *p < 0.001 vs. S HNEAR

BEBHOXMERE 1 & (%FEVY) 13 50.7
+24.2%,. GOLD OEEESFTIIAT —Y
I :8 5, 25— 96, A7 —VI: 16
ffl, 27—V : 8fITH-T= (1),
2) BEt~—7»—& BMI

MmiE ucOC B LM iE TRAP-5b & H1iZ
COPD BE Ci3EfEE R L, FERADH TIIE
BRIV OEEELRD (®1),

— 231 —



