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Recommended Medications by Level of Severity @ Adults

All Steps : In addition to regular daily controller therapy, rapid-acting inhaled B .-agonist® should
be taken as needed to relieve symptoms, but should not be taken more than 3 to 4 times a day.

Level of Severity Daily Controller Medications Other Treatment Options™**

Step 1 - None necessary
Intermittent Asthma™™***

Step 2 - Inhaled glucocorticosteroid + Sustained-release theophylline, or
Mild Persistent Asthma (<500 ug BDP or equivalent) + Cromone, or

+ Leukotriene modifier

Step 3 + Inhaled glucocorticosteroid * Inhaled glucocorticosteroid
Moderate Persistent Asthma | (200 - 1,000 ug BDP or equivalent) | (500 -1,000 pg BDP or equivalent)
plus long-acting inhaled B.~agonist | p/us sustained-release theophylline,
or

+ Inhaled glucocorticosteroid
(500 - 1,000 ug BDP or equivalent)
plus long-acting oral 8 ,-agonist, or

* Inhaled glucocorticosteroid at
higher doses (> 1,000 pg BDP or
equivalent), or

* Inhaled glucocorticosteroid
(500 - 1,000 ug BDP or equivalent)
plus teukotriene modifier

Step 4 - Inhaled glucocorticosteroid
Severe Persistent Asthma (> 1,000 ug BDP or equivalent) plus
long acting inhaled p.-agonist, plus
one or more of the following, Iif
needed -

< Sustained-release theophylline

« Leukoriene modifier

+ Long-acting oral B ;-agonist

- Oral glucocorticosteroid

All Steps : Once control of asthma is achieved and maintained for at least 3 months, a gradual reduc-
tion of the maintenance therapy should be tried in order to identity the minimum therapy required to
maintain control.

*  Other options for reliever medication are (in increasing order of cost) inhaled anticholinergic, short-acting

oral [B,-agonist, and short-acting theophylline.

***  Other treatment options listed in order of increasing cost. Relative medication costs may vary from country
to country.
TEET Those with intermittent asthma but severe exacerbations should be treated as having moderate persistent
asthma (Evidence D).
32

SRDWEE 13% 385 2005 (256)

86 —



RIFFEFEIE 520 s

5 REHOREIHETHEOE
AE
WAAT T A FIZX BEED
Hid & Add-on BEEIC & A4
SEAERT.

FTET 1)
Mook T g

}

2=

= — AEEmE  ~
SS N UERFULY
I B E AR

BHEEROMHR TIZWAZTaA Fea b
00— F —& U TEERRA (257 v 7°2) »
CIREREE THWAE LTS (E1).

2. Add-on ik

—, IRAZ T A FTKGEEE 2] X
NTHTEH, A 2GS X DG E R
FHEZ DS B, IR, KERE BRI
L OKGEEBMER, RIEICHRE L TRI 57
SOHEEOWHMEE (VET YV VY) 12LbdEFH
AbNB, IOV FEIHTETL—F
VOV AT AR LT, BEFREEEIE B HIE
¥ OFA T4y, e 3 T UENH
WH A, Add-on EEELFEN S (K5).
ZORPE LT, BESRAZTOA FTa
Y- LAROEERIIELT, SHER
AZATaA4 FEEAERAZXT T4 FIZELB
L72 320 Add-on E,D W T DES T
B2 U 7= 35 & O U IR A% B8 %0 0E R O & 5F 28
Add-on BBEFF CTEN T D E0nH EL DT
CFVANETLNS, R6ICTAHT 4V Y
# Add-on FE & U TiThhi b 74 7O
RAERTY., Add-on HDdh T L EH AR
T ERFBEEER . AFE (long
acting [, agonist, LABA) T & % » (&
7)7, FA T4 vRHia4 by I

4R DGR

S

2 -

& 50

i~}

£

[&]

5 25

o

=00

2

f“; 251 P=0.03
Base 3 6 9 ﬁ12
Line Week

Geometric mean  1.07 1.02 1.06 1.08

ratio
95% Confidence  0.99-1.15 094110 099-1.13 0.951.12
interval

1007
751
501
25

O High-dose budesonide
@ ow-dose budesonide plus theophylline

0.0

.2.5 d P=0.03
Bése 8 6 9 1‘2
Line Week

Geometric mean  1.07 1.02 1.04 1.05

Change in Predicted FVC (%)

ratio
95% Confidence  1.00-1.15 0.99-1.13  0.96-1.13  0.98-1.13
interval

6 EHERAXTOAARNTCOY NO—ILR+5
EBEEIISHEWMARTOA KERE0 15
& (O) EEABRARTFOANIZFF T ¢
Iy % Add-on U754 (@)
(3CFk 6 Evans D] et al, 1997 X B 51 F)
Add-on EDWE I W I HELEIMBEEDOL
EDIKE D,

13% 3% 2005 (257) 33

— 87 —




=30 .
= 25
£ I ) :
g 20
m
£ 15
i
S 10 1
;
Q —&~ FP+Mantelukast
=0
0 1 2 3 4 5 6 7

Day of Treatment

Add-on #EHEO B CUE 7
2000 W51H)

@ IENMESE p. B AZE (LABA) ©
Add-on TEEILT A 3 M) T ED Add-
on. WMEE L L EYLEY, REZIEAR
(E—27 710 —?tgzE) 13 LABA 5K & v,

Nelson HS et al,

AR TIRE D Y 54 7V ZABBAF &S
FEnd 5. BHEORE (RRPEERE) I
S U 7= erEEn s,

| smmnomm e seommt:
TRE—E T P -HEREHT, HE

BAESE TIIFBRREE SR 6, Fhic
IFIL-4 R IL-5%21F0® & L7 Th2H 4 b
HAVHEELERELRLL TS L 0NSH
EREL AT TS, —DODOFAMkE L
T, THWVolz9 4 b A VTR
THEAEFT LU VIRBWEEL A S 5
(F8)P. F2IZFRT L 2IChahDED
YA MIA Y, TFEIA VI T DR
MENGEIZEES T3 LE2 60, Fhih
I 57 70 —-FRNEZOND M, BHED
& AR OWMATHIRIZFAED 5T Y,
IR AR B BRER 120 B BRI R,
SHBD I DFFTORBENLEEND .

Jeooi

Pk, KEmB0OFEEE & BE O ERICE

LTS L7, IRA T T A KOG
28R L /=0, BEREEOERIC LIRS

A BREMADF T LA &L, RAZ
FUA FEREDOHE L Y RALENS.

b
Fibroblast

Mucus hypersecretion

IL-4 receptors
shulL-4R

8 IL~ADEF kLB &S
,[.§E IL_4§§'17$ C‘: ct a uﬁ“ﬁ:@\ﬁ Goblet Ce“S ) .
EAEIEI OB r# s Endothelial cells
. Ichinose M et al, 2004 % ¥ 5|H)
34 A kg " o
SADGE  13% 35 2005 (258)

— 88 —



=2
(k8 ¢ Ichinose M et al, 2004

L0 5IA)

WEBEICEREEZEAONBY A M1, TEHA HEE

Anti-cytokines

Anti~IL-5
Anti-iL-4
Anti-1L-13
Anti-IL-9
Anti-1L-25
Anti-iL-1
Anti-TNF- «

Inhibitory cytokines
IL~1 receptor antagonist

IL-10
IL-12

Interferons (IFN-~« , IFN-Y)

iL-18
IL-23

Chemokine inhibitors
CCR3 antagonists
CCRZ2 antagonists
CCR4 antagonists
CCRS8 antagonists

Cylokine synthesis inhibitors
Corticosteroids

Immunomodulators
Phosphodiesterase-4 inhibitors
NF- kB inhibitors (IKK2 inhibitors)
P38 MAP kinase inhibitors
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Exhaled markers of airway inflammation

FILB I ERKEEZEARISE 3

Toshiyuki Yamagata and Masakazu Ichinose

Third Department of Internal Medicine, Wakayama Medical
University, School of Medicine, Wakayama 641-8509, Japan

BEEG - i3 270, A, FRERERA L TWRGE - RO
KRERTHIE T 5 A& LT, MY APOERMEA 205
FRET D HENTOND LW, ZOHFMAECDN
TOHEDPES FDOND,, AR TS A 2 fniz
S0l - FDSEDOTHTZ D WT, LW En w5
—#(225 (nitric oxide : NO) 2l 5,

[, M5RA X5 DEE

MRS I RS DB 2 DIBRMEN 25 TF0EENT
BY, Tl - FOLFEFESEET DR TR, F0ES
B EEET B, LicSo T, WA AFRICEERE
TEINSDAFEREET S LT, Sl - WERrOSIE
AR 2 2 EOERETH B,

TR AFR CREE R 70 A ASF 28 1IR3,
DFEINSL, EBRETHL Z L Th L, Wi
bEHEEICLN, REYHmER COPD % & DREMS

— 90 —



IERE T D - PR 2T 695

®1 KEXWE, COPDIZB 1 AMEH Athv —h —
) COPD
—RRbER "t 7 H )
—BRLBR T 11 t T
y v [ ? il ?

(Kharitonov SA, et al®. Am J Respir Crit Care Med
163 1 2001 £ D 5IH, —&HE)

1 - fiEBOFSRHPIZ B W TEINT 3 & £ 8RkES T
20, NOBBRLLALHEESNTE ), FEREXRE
OIRFEIEIBOVAEENR, WEDIBE L U C ORI RS
ENTW3, BT, ZNFN0HFE, FEETME,
COPD BT AEBEK DWTIELT 5,

1. 058 NO

AEMEED NO i3 NO &5kEESR (NO synthase : NOS)
DOE)E I LD, L-arginine »»ELEEN D, FBKHEI
BT D NO DR S L Tldkwyss, £ LTEREL
Er=zruy -V EOMcikT 250 EFEZ 61,
BT RIEMESE « RETIEY A oA VR EOERI &
DEEER NOS(NOS 2, iNOS) DIEMEA#EINL, NO D
FEEAEDSTHET 2, FIE, SETRECRHTELES, <7
07 7 — 2% ¥ OHEIEIC BT NOS 2 OFIRAMEN
LTVv529,

PR D NO BIE B EEFNEC & 5 0TEs s —igic
L{AvenTWE, FUEi, NOW O,& Kt L 7=k
NO,DFfEZ T 555, OE I FNVE—DIEHRE
PMEFEFS R I T 2 ERFBL WS, FRORlFERE
LTI, RN, oM U IFER A EE NO 5478
THIET 2 1 EMERES, W& E—B Ny ZREL
HETHEETD V7)) w7y TIERER S 59,

HER NO BREE ISR, W ORI E AL, SFER
TEASNLE NODRAR Y, BARBERIC &> THE
BT B, LicdSoT, 1ENREI & 2 EERIE T,
HE SR H—T 2 0LENH D, F—1 v IR
T AV A EERESN BT, FILTIES NO#
FEDOER I DLW TRIEL T b,

FESHORIE DWW T iEVE SRS NO BEOZ LK
& <{, 100 mi/s LD Cldres NO RE I RN E
ET Do LichioT, MR NO BIERF IR &2 —
FEWRDZEWEETH D, I—0 v IHESREESTIIE
BB S 10~15 [/min(167~250 mi/s) TOREH A
RSN TWBEY, —F, 7TXUIEEREEEE L DE
W 50 ml/s ORI A HER L T3 9,

M BRI R BN I SEFRERE O AR NO OHLEHE
BrZAbs s ek, B8 NOBEIEEYT S,

150 e
p<0.01
&
]
. 100 = Em
el
£ B
jiud &
B
5]
=
%
oy
50 me=
0 R

R SERmERE
1 SENEEE ORR NO B
EFH LN, QEIREEE THPR NOREDR

B LEPEDS,
(Kharitonov SA, et al'V. Am ] Respir Crit Care Med
15311996 £ Y 5|F)

BREER SR L D 2R END & OFFHDIZ ) IS,
NOBENSWET2HELAONETY, —RINIZ 2N
FEMID S OIEEIEEI N TS, UL, Sk
K[NOBEEZRET 2456, FEhEdskD NO S &EEHk
O NORFHAO Y — 7 #HIE & LTHN, 5~108EBIs

SIE YT M IZEE L Rz, Iy SRS
A RIS S OBFE 2D RE, ¥ —2o4
AT, FEHES AT NO EE IR & g 28
B2 ELTWBED,

SETCEHERED NOPEEINTED, HERcE
WEESED NODSEAT 3 &, HEEIAE SEHT 57
W, BSOS OWAEHIRET 20ESH D, T D7 HHERE
DRIERA FFHERC QAR BER &/ T2 J LItk
BOERHEL, Lo 0BEY L THENEOND
2, Ok EDFE 5~20 cmH,0 PHEESI LT3,

S[ETEEE OIS NO BEIMEEE I IAEREL
BEINLTW AR (E 1), ZhiEir TaEERL
TEHY, Fo k5 wKE RS AEMIEE SBT3
INOS ODEHALSES L TWwb EEZ 5 599, —4,
SETMBLIA O FRIC & 218 HEERIT BV TS
NOBED LFZALAT, BEEROEINCHERTH
218, F -, NO BE R EREIRR e S OFEE
FFEPI OB OEE, [EYREOEEEYE

— 91 —



696 WA 24 # 85 (2005)

100 = o

80 =

r=—0.73

~ p<0.001
75. 60 a
i
=
Zg*:_le
S
S 40w
i
[

20 &

AERIROMFSNOBREL

B2 0 NOBE LFAZEEEESORE
SEXMBUCBLT, 2704 FEEE L 2HE NO
BEDBYORER, FEEEZEOREOBRELEER
TER T %,
(Ichinose M, ef al'®. Eur Respir J 152000 X v 3[H,
—ERE)

BEMBEETRL, REOBKOREERBCEATh L E
HIZI AR T I A FIRERIC & HIEROIERAEEE D
EELMEEL R 2), BEMROT=FV VI LTORE
Fprorms) X 5 iR EETIRE D v b )UK R
OB LTOERELHEIN TS,

ZER COPD B35\ 517 2R, NO e i3s2E G H
Wb s T fEYREBRE I ILEETH 2, Lil,

COPD B OFHEHE Tl R E W B B3 » FREw
iNOS Bt sin L < D, COPD OFMETIEI
BWTH NOREESNTWA EEZSNLM, [EXL
bR TSR O iINOS BREmias - WE, NO B
HHET 5D L, COPD Tlk -7 {HHEE T (&
3), MIEEMIREORE & bEEL WS, 2t COPD
TREBMEC X 2BEA VAL DEE SRS A——F
FHA RO )M NO EFEL, WhHnEEERETH
LN—FdFFA 74 FONOO)BFRET 57z,
EAEIN: NOWT SIciEES N, HRELTHER NO
BEWMEL 2D EELSNLY,

2. PER—EMtR3E(CO)

CO DFEFIZIZRE { 3TEENHY, ~ESa o
~UDERN S (heme oxygenase | HO) Iz L RE#fs#
TEESND O, ~AE R EEIND LD,
BLUOINRED COTH 2, 2D BEDOKREHS, #85%
FEDLZOEFIATI oL HEO COTHY, 0O

80 YIS H i HEH S 15, HO WX 38D 7 A V
A LDMFET B £ T HOL HO2 BFHEDO% S
DHIFCFIEL, FRCRE LI S HEE L w31,
HO2 138 AT < ORIC b & 5 SR L T 528,
HO1VIEBESEY A M4 v, MEER KRR EH
Re-gRELY, BrofEickvEEsn, COELD
R L7 5T,

MR A ATD CO DEIFICIT LD DO FENH L 43,
% WERAEN CO v —F AW BEMTO LT
o, O =3I TERES LS, YU VA
WRBWEET 55T W2 KER g ERE 57
®, BTl HFERSZ CO vy — b Eba Ty
2,

W, COBEWEET 2 RERAT  LTEERHD,
A b A 74E 6 ppm PR CEEEE - JEEIE SR T %
ZETEHRELLHHNE (X 42, FOMOFENT L L
TREEPTIREI BT 2 A5, BEIHEOHERT A, EA
DFE - BEHER EBH D, AIERBROF MO
NS ORTFETDCEET ZLEND D,

AT a4 FARIERORE i S BE TR R I LT
[COEEDLEMNAON, BWAATOA FiBEICL 5
W=e, RO HEEOFEB L T TSk
DPEREIN TV (F 5)202, JEYIREEE HEESE
EDERME NOBETAHALNDIEEEETI 2, £
foiol, THBOBPAAT T4 FIREIC L - T HIE CO
BEOROBALNE P T 5ELALNY, §F
T B OREBHEIC 810 2 R COBERIEDRRIL £
TEHESL L Cuwaighs, W BBERED H 5 COPD B#w s
WT 4, EFEIERUEE AR CO BE O LR HE
SNTWEBEN, F0 FFIZEALBYEL w5 COPD
BEWIAEREIEL, RBOZHCRENEE LTOE
BIIEDEEZ 51D,

3. 'SR b/kEEEE (exhaled hydrocarbons)

WESAT A HR D pef b7k SR F R R s AR BRI oD A
THY, FAEATOIEEER LORE OFE IR LA
EFREOEFIOTHEOFE & U CHRSRREES D 5,
DEERIE LY vovyy, AV EBEwLN
EODOHRENHSILD,

SUE SRS TR R A v 8 BB D A
BAHSN, FIEOWEL &IP3 H LN 5%, £0E
[AAPLY VFAT 04 FRIBEOBESE XMESRE
TEFHIIANEESAE SN, AT 04 PR L DEE
FLUVETRAT 5 (F 6)%,

BEEEE CIFERAY ARy >, 4 Y v O R



WEREZIE D - /AR

697
100 ¢ SRELWE r=0.74 1008 COPD
p<0.01
o)
E
1
i
o)
=
Ix
B
@
- & ° & .
4] K 1 O ] S
0 50 100 0 50 100
ke rhiNOSIB SRR EL (X 10%/ml) FHREH FINOSIB IS (X10%/ml)
3 HR NO BE - FREE S INOS BitimiasosE
QETWMETE, R NOBERXFEREEETO INOS BHEMRER:EE-HEY =T
5, COPD Tz Z MBIz % -7 (R BN,
(Ichinose M, et al*®. Am ] Respir Crit Care Med 162 : 2000 X b 35[H)
<0. 5 e
60 — p<0.001 1
| !
E ST
a
W OT
£
5 30T - . 10 =
3 £
2o -§S£W4 £ .
"
10 N £ .
~o--zizziisziccc-- T==— 1.83 : 8 '
0 = [ESUR—
e wopE A .
=t
X4 BUEE, JERMEE B LS CO BE &

4, CO JRFE 1 R o H NS TR B % &
T, =
(Middleton ET, ef al*®. Chest 117 : 2000 & D 5|F) 0

fEEs A704 KKRERE X704 KA
REXHREBRE SEIMERE
FENTOL Ffe, COPDTR=ET YO ERSROS gy sgsmsssors COMEL A7 04§
L, WA AR g RE F FEEEREE O, 1H DFNFR

BYT & (packs/day), FEMEESE (pack-years) 7z £ DB
TEOFEEHHRET 5 Z & bEE SN TV, MEDED
I, FEEH AR RGBT SEREREIEA L AD
T—=A—E LUTOERENTHBREN T 5D, 5 NO
WA B F 347 <, REESE - iR OFEED
BB 2BRECDWTE, 4483 50 E0INET
H5b,

EbYIC
BLE, WA ARG « RO/ 4 v —7 —

BIE W DT U Tz, TSR A R TERDIREER 2 Ak
EEIe Y, FREEER: YR UHIENBETH B i3k

AT uA FREESE BB T E L
REBIISK COBEITE < (p<0.001), A7 wA
FIBEIC LD BEZE L VT TR PED 5L 5,
(Zayasu K, et al®®. Am | Respir Crit Care Med
156 : 1997 £ D 51 F)

DAVY NTHD, FIIFEENORBEET AV AP I —
0w SOWERZRF A CRIEE DT » DIEHEED TR A N, TE
FHEEOZHE, RERITE, (BESEOEEOEEY LTO
BRI, COPD LB 2 EAEC W TS
CDIET Y ANH B, Linl, BIEEEN Bl cEED
{RAT - BEAMEMTH 5 7 b, [IEEESEREE IR
HNEEEDORALELEEYL, NOLSDZFIZ DO

— 03 —



698

p<0.05
1
5 = p<<0.05
1]
g 4
2 e
i
B 3
A a®
& @
H 2= P
& o %%
B 5 oe
- D%D ® e
! Op ° 0g0
oY o0
a” ©
0 -
fesE ATOA FRBE ZX70( KRR
SEXRBEE SEIWMERE
Bt SEXHMEBREONRISY VEBELATOA N
EOThER

2704 FPREBEXNEIMEBETIHEEHZ L
NEBKHST S VIEERE WS, AT 04 REE
WL DEEELAVICE TBRONED SN,
(Paredi P, et al®®. Am J Respir Crit Care Med
162 12000 X D 51H)

TOFTES THHTITFELL Tz, SEMESE - ks
B ARES AMEOHRE W, SEseiksr
VT R OWETHIWETH B,

1)

[N}
~—

[¥%]
~—

4)

5)

[=p}
~—

-3
—

X B

Kharitonov SA, Barnes PJ. Exhaled markers of pulmo-
nary disease. Am J Respir Crit Care Med 163:
1693—1722, 2001

Hamid Q, Springall DR, RiverosMoreno V, Chanez P,
Howarth P, Redington A, Bousquet J, Godard P, Holgate
S, Polak JM. Induction of nitric oxide synthase in asthma.
Lancet 342 1510—1513, 1993

Saleh D, Ernst P, Lim S, Barnes PJ, Giaid A. Increased
formation of the potent oxidant peroxynitrite in the air-
ways of asthmatic patients is associated with induction of
nitric oxide synthase . effect of inhaled glucocorticoid.
FASEB J 127:929—937, 1998

IR —/BHERD. B8 205 MRGV AT | ENEE,
iR ERA-BRER(NO)ERT T b a—, HI7HR &
I pp 252—257, 2000

Kharitonov S, Alving K, Barnes P]J. Exhaled and nasal
nitric oxide measurements : recommendations. The Eur-
opean Respiratory Society Task Force. Eur Respir |
107 1683—1693, 1997

Recommendations for standardized procedures for the o
line and offline measurement of exhaled lower respira-
tory nitric oxide and nasal nitric oxide in adults and
children-1999. Am ] Respir Crit Care Med 160:
2104—2117, 1999

Silkoff PE, McClean PA, Slutsky AS, Furlott HG, Hoff-
stein E, Wakita S, Chapman KR, Szalai JP, Zamel N.
Marked flow-dependence of exhaled nitric oxide using a

10

11

12

13

14

15

16

17

18

19

~——

~—

=

—

-~

=

=

faid

g

—

=

=

MERG 24 3% 8 5 (2005)

new technique to exclude nasal nitric oxide. Am J Respir
Crit Care Med 155 260—267, 1997

Kharitonov SA, Yates D, Robbins RA, LogarSinclair R,
Shinebourne EA, Barnes PJ. Increased nitric oxide in
exhaled air of asthmatic patients. Lancet 343 : 133—135,
1994

Persson MG, Zetterstrom O, Agrenius V, Ihre E, Gustafs-
son LE. Single-breath nitric oxide measurements in asth-
matic patients and smokers. Lancet 343 : 146—147, 1994
Ichinose M, Takahashi T, Sugiura H, Endoh N, Miura M,
Mashito Y, Shirato K. Baseline airway hyperresponsive-
ness and its reversible component  role of airway inflam-
mation and airway calibre. Eur Respir J 15 248—253,
2000

Kharitonov SA, Chung KF, Evans D, O’Connor BJ, Barnes
PJ. Increased exhaled nitric oxide in asthma is mainly
derived from the lower respiratory tract. Am J Respir Crit
Care Med 153 1773—1780, 1996

Chatkin JM, Ansarin K, Silkoff PE, McClean P, Gutierrez
C, Zamel N, Chapman KR. Exhaled nitric oxide as a
noninvasive assessment of chronic cough. Am J Respir
Crit Care Med 159 1810—1813, 1999

Jatakanon A, Lim S, Kharitonov SA, Chung KF, Barnes
PJ. Correlation between exhaled nitric oxide, sputum
eosinophils, and methacholine responsiveness in patients
with mild asthma. Thorex 53 : 91—95, 1998

Kharitonov SA, Yates DH, Barnes PJ. Inhaled glucocor-
ticoids decrease nitric oxide in exhaled air of asthmatic
patients. Am J Respir Crit Care Med 153 . 454—457,1996
Kharitonov SA, Yates DH, Chung KF, Barnes PJ. Changes
in the dose of inhaled steroid affect exhaled nitric oxide
levels in asthmatic patients. Eur Respir J 9. 196—201,
1996

Jatakanon A, Lim S, Barnes PJ. Changes in sputum egsino-
phils predict loss of asthma control. Am J Respir Crit Care
Med 161 64—72, 2000

Kharitonov SA, Robbins RA, Yates D, Keatings V, Barnes
PJ. Acute and chronic effects of cigarette smoking on
exhaled nitric oxide. Am J Respir Crit Care Med 152

609—612, 1995

Ichinose M, Sugiura H, Yamagata S, Koarai A, Shirato K.
Increase in reactive nitrogen species production in chronic
obstructive pulmonary disease airways. Am J Respir Crit
Care Med 162 701—706, 2000

Lim S, Groneberg D, Fischer A, Oates T, Caramori G,
Mattos W, Adcock I, Barnes PJ, Chung KF, Expression of
heme oxygenase isoenzymes 1 and 2 in normal and asth-
matic airways . effect of inhaled corticosteroids. Am J
Respir Crit Care Med 162 1912—1918, 2000

20) Middleton ET, Morice AH. Breath carbon monoxide asan

indication of smoking habit. Chest 117 . 758—763, 2000

21) Zayasu K, Sekizawa K, Okinaga S, Yamaya M, Ohrui T,

Sasaki H. Increased carbon monoxide in exhaled air of
asthmatic patients. Am J Respir Crit Care Med 156
1140—1143, 1997

22) HorvathI, Domnelly LE, Kiss A, Paredi P, Kharitonov SA,

— 94 —

Barnes PJ. Raised levels of exhaled carbon monoxide are

associated with an increased expression of heme



WERR Z AT« MRS MR 699

oxygenase-l in airway macrophages in asthma : a new ethane concentration in asthma. Am J Respir Crit Care
marker of oxidative stress. Thorax 53 : 668—672, 1998 Med 162 . 1450—1454, 2000
23) Montuschi P, Kharitonov SA, Barnes PJ. Exhaled carbon 26) Paredi P, Kharitonov SA, Leak D, Ward S, Cramer D,
monoxide and nitric oxide in COPD. Chest 120 : 496—501, Barnes PJ. Exhaled ethane, a marker of lipid peroxida-
2001 tion, is elevated in chronic obstructive pulmonary disease.
24) Olopade CO, Zakkar M, Swedler WI, Rubinstein I. Ex- Am | Respir Crit Care Med 162 369—373, 2000
haled pentane levels in acute asthma. Chest 111: 27) Do BK, Garewal HS, Clements NC Jr, Peng YM, Habib
862—865, 1997 MP. Exhaled ethane and antioxidant vitamin supplements
25) Paredi P, Kharitonov SA, Barnes PJ. Elevation of exhaled in active smokers. Chest 110 159—164, 1996



774 MEEY 24 % 98 (2005)

N FT—P—

SRR A FI U S - o RO

Wk Bz

A

— /%8 IEF

B EF PFERRIRROBRBENBVRECLELY, EARTERYIELERATAET, MIERS & Bk
BAOEMLDEREE/D LN TE, BAOKEEMERICH T 2REOTFMYAENROEZEL L
THRABEEATH S, FRBEROBRIZEEREERKOBAREEAVS 120, FHEEE/ LR ORI
REDBVEGI TIZEEIITI BDEAH Y, FRBITEORMTCRIEAICIL ) BLN I BN EHNHE
R B0, FERCETHLEBREEBBHLVEETH 5, [NEXHE CIEMEEAR4EME S (COPD)
IZHEVLTE, HFEHCI L CERBOERREICHL D B REMROEINA &SN, EERE S &
To. =7, LEBRSEBVEREMEVEOCRETY, BenVA bh1ry, ¥EALY, AF 1
T—5—, Bt - BREX IV AEVEOBELITHON, RELOBMERAEDRMEZLLTO

HRAEPRESNL TV,

WER Rz — /8 BN BRER
I

i
F-TU—F I BEERE TERE S[EXWS

= s Y

SE SR, BERAZEENR A (chronic  obstructive
pulmonary disease : COPD) i3RI GE 2 dul & L8
P2 SKGE « FROSSE 2R & 3 2R KRS -
RETH D, 0L REBORELEAT 2HED 1
D LT, ERESZKOBAFE I & DTS L7
(FAFERESS) & F T TEAY 1992 4F Pin Bic L DG &
NTCLERY, ZoOFFEEPBWREEHESL COPD OFfF
B AE A Tot, TNE TEROBEHLTRD 5
b AR ISR DBADY B 72 D,
F o7z  OFHZERIGRAE TIEin s, VIR a5
Induced sputum analysis of airway inflammation
ML ERRFESRARIEE 3 2
Toshiyuki Yamagata and Masakazu Ichinose

Third Department of Internal Medicine, Wakayama Medical
University, School of Medicine, Walkayama 641-8509, Japan

FRAVCERUE - OREOTHE, 9% 24(9) @ 774—779, 2005
f% 12 PERASE MR B

TEM, ST Vi i L C{MEEET, YK
LTORATHEIRETH B 2 &, MRS ¥ WS OF S
BRRTATEECH B T &, 72 EOMEDH 5, AT TIZET
WS SO A DS SV TS T 2 & - b, %
PR a BV T2 KGE © O AFEDFHmIC D a3,

[ FBEREEDORIUE

FHERII BRI R D WBE BT, TEE,
5 DSIWHeREL LR - #ET9 2FRT, WiRAEAE
AT TAP—RRACTRAT S T, SESWMETEL
BHEOBEHEET OO THL, JOFETERPSHERIN
LI DWW T TH 5438, 1 DI B EE
WHFET 2DBODWID 7 ) 75 > ApMBHES 11 529
TehEEZHND,

B T 30 m v VOV RED T DR A
TIA P —OFERENHEEI NS, BESN A%BEOS



IR Z T - BREBRR 775

MUK EEER A 7 I A V-2 AL TEVIRLUBAL,
FEFRANEEPRNT 5, FES AT AEA2
miX2 A2 10968 b U 74 20 mIX T AR EFIL
SRR AW T WA, B 15 S ERREEET O 6,
FBCEEZRA LS 2R L2 2T, LideiRaikE:
AT TAV—TRASE D, BAS5HZ LI 1 EI DK
THEREZHE L, BEMY ImcksET 15~304
fitige D 3R 399,

32— SEEHEERE LD Y A T p— A TEEL DL
WEDE, HEINWIFRERNE IR L T3,
i, Olmi/minll EOBNREOEERE A 7 7 4
P2 BWDE, OFEENC 200 ug DV VT Y E—NBA
2175, QAT 5 RIEAROERE X 3%\ 4.5%7
DEFEEE, 50IEERY 3 %BOEE» SBA R U,
4%, 5% LEEREANS WL FEPOWT IR E
%, @1EIOWARZ 5D EL, 5H20480RET 3, ®
WA 1HEEHIEL, 20%LL EOETRAS NS
FlET 3, BETH D, 7277 L SAEEEEAZLO T 1
DS 60 %RFBOBE SR IEREE T 2354, 2V b
OV TERVWEREPET 256, ZOMOESEPFR
LOTRERHBIGEREDF ) AT, X5 1EEE
D 0.9 %RIEADE D, WARE L BT
B, REDEFERERTDHIESHEINT VY,

HFEIR OB SR ORADSERE L e 528, K
PRITIE S — g L, RERREE, 52 WidERSH
g% WA BRER L D ERRERS RS LTk, HOEER
WWEED 599, FEHRHCAIE DR EThb 3 &, B
RO R LB, BEPCSEIBALTCLE
v, MRS OFHAILSEEED 2\ AN B 720, 1EO
M CIEH S5 2 B8 a Y THb, BPLEOREAL
5 %D THIVE, MIEIEGEHAS LEFO&FEL
FEMEIE WS 2 5B nw B L 60, MR LE
W 20% %2 B LD BEETCEERECZ LW 53R
LXNTVWB,

WS OFFFC BT 2 BRI & D SGEELSE -
DEEFRIEIFER S NI D W, COPD 7% & CIPRIEREDS
BT T o BE TIRIPEREEEE T2 5 Z i 5
fesh, UL TH, HoblbA Mol Iacks
IIRBERE DR, Rric 1 &Iz & DEAENEEORE »
R TB L 2 EDSEET, M2 CEEThO@FE 2 Kl
DTz DI, EREETICERREEE RO AR5
WAL THBL ZEMMERS N T, F ISR
D SGEEAZEDIEERTRRAEO L, ]2 SaR ARk
BAW & 2EIEOFEFRE Lie-HoEE L, BETHIAIE
Ve 71— 208 T A —F — % T FEEEEE D€ =

FY T RITHO JEL, 1REN LIRS E—2
7 a =3 FEHED 50 %RmOBE T, TEMSHERTIL
TiRieh, BHREEOHIRIET 2ETH B,

F IR DRI BT, BB IO - 17,
S BIFETEOEMNC & D, ST E ZEHEDERPEIN
ELER L0, FEUCRBEESES T HD0WIEITL
o TUTHIRETHY, BEW O TOHH e EER Ry
ZENEETH D,

BRI U 7= AR i b e U, R & iR
WAYEET 205, RO P ANT 4 NEEASIEEL, MR
SREET B 72 dithiothreitol (DTT) A3 &
b, HED kb S s R E, BOY s
WANEERE 2D, SRR RSz 2708, ZOREE
THHBE L TEL TEPEETH B, B DTT ML
Y 4~37°CC 10~30 HER 3 2 FiEmnAvw e 319,
DTT 4RO~ 7V LAER & D Mileks & %
BAMICEEL, FEx ORBEHCHWS A,

1. FREEREAVESE - ORE

O &

FHRIERER ORI A P AL D o5 —
b EVERR L, FAFYRMR EOLREEITS 2T, R
Bowror7y—y, FPPER FEER U oERREDE
HEERERORE I Ruond, 361 0GR
W B EEITS T Rk D, & - FOSEOFHEC
Rwensd, £l LERSIEEL OREEAT 1 2—~5 —
YA ALYy, TEA Y, BOsoiER B 2%
ANVARE, %< OREFEMEOFH AL oitd,
AR TERAENLAEENERCHIKEIXWEL
COPD iz 8WT, ZEFEE S AW AEDOTNIZ DT
BB,

1. SERE

S[E e BEE OFBRIER T CRARIERy & Uk
BB TH 3. BEROKEYHEEFIC B
T, AT 04 FARIGHE CEFER LB OBEImSTED &
N NS, SR h (DI IRTR R SV e B D B
FEELEEISFED 5D (K1), FleRT oA FIBE
FIGU THEREENIRA L, JUREER SRRt OdeE
OREE AR A SN (2, 3), BEDROEIEL LT
LYERTHLY, AMFEIERICIE S & BRI O
BISASNS & &bz, FFERROBINbIHES LT
517,

SE TR OFEEE I BET IO REREE T,
FRDAT 42 —F—, YA bhAy, FELAVIZED
BINAERE XN T b, eosinophil cationic protein



