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B E
S X BB I8 5, PRI ARER O JIRE BUSIZHE 9
MR — MR b 22 %72 (Exhaled Nitric Oxide) ®O%Ab
B AT B A B B R BE R 76 > —

DY IR R = AR
DMFHNRZ ) =

ROREEY  SUREEMIEY ARHETFYY MR ETY
NIRRT K SFY HTH#SY & R
WEHZY  HIIEEY  Bal—5Y

[T&, BHY] HRERARBEOMESH NOBE (eNO) # AVARERENDTHEIC OV TIE, 8~10 B
DEFBRIGICHHET eNO HSHEMT B &, 15BEETEEML AV EPREShTVSY, 7
FERABEZOHNBEEREED eNO ICDOWTIREEF V. 22T, E4ld, RERARERDIC eNO
ZRERSFBIE L, FEWMAIC K 2 EIREE RICE OFEIREEEE & eNO OELIC DWW TREIL =

(MR, BHE] ¥4=FHENTRXFX MK T B IGERAST 5LUVRBET X MNGET, REES %713
NIRLZAPFREREEZOSNZIREOT NE—BBEOBRE (X 11EH, NIAFXR3
ER) EHREL, HBERAGTHREIT o/ eNO ZHERAZICHEAEL, FEV.OZE{LEREDL
BiRHE1To. RERARBRBRY CH A7 FE—BIER 785 MBE L 1.

[#52] eNO (3 14 Btk 7 BIC BV TETTHIEML 7. eNO BN L eNO BABTHELEZS, B
fERED FEV, ETED eNO BV B THEICE D > 7= (eNO HNE# vs. eNO BB, 22.120.87 (%) vs.
44.2+6.57 (%), p=0.016). XIEBHTIL 7 Blh 6 BIIC eNO DR EFRD 7=

[#£58] REICH T ZEERICICE VT eNO H MY 2EFHF D& H 5 TEEL /2. eNO BABITIE R
BEFREEETHAFAENS 29, BAREEZHASUVEEICKREZBITINZELEEZEZSNE.
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WIS 5 s s, F 7, AmoPiRREE T #k
BIZATH 2 L3 eNO BN D A5 LG S Tw
58, Zhid, eNOOELEARRZTHILRE LK
@ iNOS (inducible nitric oxide shythase) 2%, mast cell
& IgE OIS EARTH 2 IRFHRIOL T2 <, @58
POBDUBRER DB CFE SN LD, EER D
nTwa,

Slnl, A FTHRERARE T O eNO OZ/LIZ oW
T, HIRBIPOGCTHM 2 M2 Big L. Zhico
WTHIREWAIRZ #7720 THET 5.

B &

(MR)

VBl ORE LT MY =R E R ERE D
b, WBREY =723 T A5 A DR RPUR & %
AbN, F=F2i@d/NTAF A MK L IgERAST
MWAAT 2RO T A FETETH - 2R % 5t
K& L7z 1FEDNICBYBIED B 5, MOIFlERE %
HHLTVS, HIRRZAT TH LE TR E L.
SHEIEFNI L, Taadilo ez BlEEDT
CCETHEZ WV, 2, olREE LT, Y
Be7 LV F—Ak CHIERP & BEbN 2 HUR (5= 4,
NTAFTATN L, AF 1, 7%F 1) 120 TRBRICHR
WA TV, HRELTISEETH- 72T b
Y — RIS L B E 7 B & R L7z, 240F2EE 2003
FEMHRREOMARESZIIBVTHETENRTWS (No.
14).

(R A ER)

WRE LS PUR O T BB W EPURISR L, Bt
JRB A RERZ AT o 72, PUEBRARERIZ T LIV ¥ —424%
AER IO EIT o729, PURE LT¥ = (Dp, BIE
e, W), NYASF AN (BEER) ZHWz 5
—dABGE, 10AU, 100AU, 500AU, 1000AU, 7w
A& A MEAPGE, 1/1000, 1/100, 1/10, DR
2R L, LTFTOLBICANZIT- 72 1 BEfllElc
FXEF X84 8 X2 —%— (3 F b Autospiro AS-
302) MW, WREIFREINE 1 BEofllE %
7o 7244, %754 ¥ — (DeVilbis646, Langen, Ger-
many) % VT 5L/min O 5t THR R A % 2 7514
Ty, 20 B ARICIPERENRE 1 BEMEEZIT-72. 1/
WAEMHT O 80% D TFICh %, b L IdRAMREICR
5 TCAME T-72. RBED L 3SR L)
E L7t &0 FEVIOZALEEZ BAFEV, & L TaHii L

7o B L o ERO S B, AFPREPUR E L
THED Lo 72 1 HIZOWTIE, A FPUR (B3
% 10JAU, 100JAU, 1000JAU Dk % ek LD
HETAMEITo 7. U FREENPURE LTHEDL
Brolz LENZOWTIE, ¥k (BIEER) % 1/
10000, 1/1000, 1/500, 1/100 o3& & % VE R L [F &k o )5
BTHREMEIT > 72 BB L Lo R T
IZ%AFEV1=<10% T& - 7=.

(#7541 %KL& D eNO HIE)

Bag Collection and Sampling Kit (CBSK 01400,
SIEVERS Instruments, Inc, USA)#f\wT, K0
B A& AT o 72 21010 IR IUIR R & O F i % v
TFo7210. NOKET 4 Vo — %l L2BNATE
FHRS L7t i KIBED 5 F v b OWNES 10cmH0
(Wi 70ml/sec 12HHY) 127 5 & 5 I BIIR &
iz BRI, EJENE A C—EE (10cmH0) T
I Uil 2 & 9 ICHER L7z, SERENOITR & HER
B 78, W ZEMRDSIREE%ICEH O 150 Mylar
Bag (BAG01400-01, SIEVERS Instruments, Inc, USA)
PSS & B L 72, L 7250 12 R [ DAL
NO 547 #% (Model-280NOA, SIEVERS Instruments,
Inc, USA) Tl L7z
G RSB HER)

7 LV F— 235O X, acetylcholine 123
THREBBEREZIT-729. $4bb, acetyl
choline (+ €V — MEE—HE, H50) 2 H T4 7
ML 0078-20mg/ml DWRERFI ZER T 5. HHREI
1HEOWEZIT- 2%, 7 F 4 ¥ — (DeVilbis 646,
5L/min) & H\-Cxf it (CEBEIEAK) o 2 7 A
27w, BRICIBEOWELZITT o 72, 1 BEROET A
T\ & R/ NREE (0078mg/ml) X ) 2 4R
WA % BiliG, Dk 1 RSB mRT O 80% LLTICA 5,
b L IXRKRE (20mg/ml) 127 5  CRMGZ#D
B LU THEAT L 72, 20% XTI OB AFR = % PCu
&L TREBBIEDOREEL L7,

(#rED

7 — &I = BEEERGE (SEM) TZIRL 7. PCy
A LET LB 2 AT 5 72, 2R #ICD
Wi student t test W T, p<0.05 z HEZRAL
L7

B R
PR AR TRIBHMETH o724 = 11 6, HD 3
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Bl g e L7z, MR X % eNO 021z B 5 H
1T, FFEPEICH LIBBETH 7276 (5=4,
NIAFAN L, AFL 7HF 1) 23 ME#E L L7z (Ta
ble 1). BUGHYED 14 Blrp 7 H1Cid, AW ISEE eNO
EBAL72As, F=56I0T 252 b 2HOF 7 HIT
R L D BN L 7z, BOSREERECId eNO X 1 BT
B, 6 FITIA L7z, eNO BN & eNO iRAEEICH
FAERKETIZOWT Table 1 12RY. WARAT A
Fsme < 7 slesl, WAk 7 56, it
BETIZ 7R S BICHRGRThHo7. TLAF—
BROEPHIBINEET 7 HH 36, WARET T HIP 5
BHCFRD 7225, WA & 2 BRIERO R E T D %
ofz BEICoWTIE, BNk KR E TR
L7261255 BITH o 72D L, WABETIZAH Tt
KEEZELZWI)BICIBROKT2RDL. £,
IR, # IgE 1, BFHi0 eNO, FEV1, logPCuac

PURB AR5 2 FIRFE BOS & eNO

CHERZIRD R h o /2. Fig. 112 NO O &R, B
fEE AT, BIMEROELZ R, BIMHETRTE L OB
O FEVI OB THREILE L& 25, BEER O FEV,
BT HRICIZED Do 72205 BIEIZBT 5 %AFEV,
WWHE R %R 72 (%AFEV, (NO X4 i #) vs.
%AFEV, (NO i&%AHE), —224+087 vs. —44.2%657,
p=0016, Fig.2).

z

FRPUR A REBET O eNO IZOWTHIR L &
2 A, PURIC X B AR RS A & TWw B BRIZ eNO
AN B BIATEAE L7z, PURRBEIC X BIFmEERTE %
FEDRIE, BREAICHSIATH S L Sh, Ak
FOoid IgE & Mast Cell OB 5- 35 I M7 LV F— K
BETH B EINTWS 12, —J5T, eNO HIFHEER

Table 1 Subject characteristics. Data were shown as number or mean = SEM. The dose

of inhaled corticosteroid (ICS) was classified according to the current asthma manage-

ment guideline (asthma prevention and management guideline, Japan 2006).

Responders
Non-responders
eNO increased eNO decreased
No. 7 7 7
Sex (M/F) 2/5 3/4 3/4
Age 472+6.15 378+6.04 322+475
Duration of disease (year) 156+751 17.4+8.03 10.0+6.92
ICS naive 0 1 2
low-dose 1 2 0
medium-dose 2 1 2
high-dose 4 3 3
Complicated Allergic Rhinitis 3 5 4
Antigen (mite/HD/others) 5/2/0 6/1/0 4/1/2
IgE (IU/ml) 450.8 +1394 944.3+330.8 776.0+240.3
IgE RAST for antigen (score)
mite 2,3,4,4,4 3,4,5,5,5,6 0,226
HD 4,6 2 2
others Ceder 4, rabitt 3
The dose at threshold
mite (100, 500, 1000) 2,03 3,30
HD (1/1000, 1/100, 1/50, 1/10) 0,0,0,2 0,0,1,0
Baseline FEV1 (L) 2.36+0.40 2.74+0.33 263+0.18
Baseline eNO (pph) 353+876 55.3%21.3 394+11.8
logPCz20Ach 0.56 +0.05 0.65+0.03
%AFEV1 (% from baseline) - 221+087 - 442+657 - 344+1.14
AeNO (ppb from baseline) 8.25+4.04 - 211+114 - 830+6.87

F, female; M, male; log PC20ach, the amount of acetylcholine required to produce a 20% fall in
FEV1 from baseline; IgE RAST for antigen shows IgE CAP RAST score against mite, housedust or
other antigens. Others of “antigen” in non-responders mean that one was rabbit and the other was

Japanese cedar. AFEV1 or AeNO was percent of the changes from baseline at threshold.
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Fig. 1. The change of eNO levels at baseline, pre-
threshold and threshold. Bars were shown as SEM.
Closed circle; eNO increased group, closed square;
eNO decreased group, open triangle; non-responder.

PERESE LT 5 2 8135 TOHEL L OGS
IRLTW2B DD, ZORFEA S, eNO IZHIKEE UG
FRECIEH N T ISR ORI ICH N % & PREE
n, BHETHIEHINRTWSE D, 72, eNO IZAN
A 0752280 15~30 5 HICH T TR
T5EHE SN TS 1916, KAFIEICIB T 5 S ETE
DOMIBHET, 7B 6 BT eNO PEL IETF LTS
DL, AW OTFFEIZBWT eNO OFER A4 1 75
ATHBEINTWEILERL TS, Thbnlt
5, AR JdE TR D IS HUR AR
BRIZE D eNO DB LTWL ZEARBENS. L
L5, eNO BAFIDIE) HEOEEIKL, &
LA AL Tl T ADORATRIES A e\ iz, R34
07T ADORBETTHEOKBREFATLILIET
S 7o, WD S H O eNO 2HIn L 72—,
FEVI 2% K CRMRITED 90% KT L, ke
RABEFRENTOADOT, LDEBVEREOANT
B &K SNWREEDSH B, F 72, R T,
WA AT T A N RGOS B EE T 2 PR
W AGREROEIE SO T eNO 2T 2 255 10, =
NEDZ &5, AEFRIET eNO 253 2 Ak

—40+

_50 1 1 ]
Baseline Pre-threshold Threshold

Fig. 2. The change of FEV1 at baseline, pre-
threshold and threshold. Bars were shown as SEM.
Closed circle; eNO increased group, closed square;
eNO decreased group, open triangle; non-responder.
Asterisk shows the significant difference compared
with the eNO increased group (p=0.016).
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LTBY, TNSOEFTIERIFICL 2AMITHLI
B7 LVE—DRUG72T Tz <, BRI SOGHE 129
TIOR3 % JULAYRE LR ICEEx 5 2,
iNOS DI L G LS E ) 2 L EZ BN 5.
W2, RFTEA NO L REOMBRTZET b5, eNO
A, R Lo INOS I & 1 BERFEA 3 5 NO % IR
HEWHER L COE» S T E 802 ET 5 7
W, FRSNARERIES D NO DA SNILE,
Z® NO 78 eNO 12 B S 5 72121 [ FAL o 54
YA D BRERIR L TV BLERD D, AR
HIZB W TRE IRARA B 12 eNO 25— R I
BN 2% &) FIEFE O SR X ) S
NBRWNODPHAET B LERLTWES 10, SEOR
BTIE, eNO IRAEEIZ BT, eNO BIINEEZ e~ Bl
O FEVIK THRIERICEH D, - 72, PURAMIZE DR
BHNTONO BEAEINLTWwAIZb 2 hb5F, &
B EN AT L7272 OISR NI K S v &
WO RER &, R A ICREARRAE L 72 7o ORI A
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STz NO 2S5 S NTAEBID D - 72728, W+ 5
L WA T L0 O OMHAABIEE S NI RN D
5. Flo, KEFSEICENSD BWREEEE X, Il
P S E B 08 & LT acetylcholine (233 %
PCo % JLBL L 7275, eNO A #E & eNO B o Mz

BRATRDT, [KESEOECIZRB S5
7o, 0T, NO RERESCHEMIIRIEA S 0, S8E
i BFAE O AV RARFEN 7 4 — BNy Z 1%
ATV B WEEM: DS 5. Terada S, NEREX
W EOEBFHRABICB VT, NOBFLE I B Ll
BICX 2 I BRETHRI D2 L, NO PYRE L
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TiE, HESNT NO PRELWIRO KN E, 4
EOFRERIZD % dS o 721 REMED S 5. BEINTEIC T~
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i % 220, FAFGHLEEHH TS L eNOMT T b—
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% A5, YRR 2 MR L CRIMEAE To eNO OB
EHERRT 2 % EOBIMRS LI R B85, Pl
b, KAWL, PURBEAIZHES BIRE UG IC BT
eNO 2§ ZIEFAAFAIET 5 2 &, F 72, eNO WA
BT PRI T AT SN 5720, eNO
DORERERYI LT & 0 W APUE % R L E IS %
BiA T3~ EHERI & M © & Bl R & R L7z,

AR
AL
vy —
g
N

D

2)

3)

4

6)

8)

9)

10)

FEOMATICH 20, WL Twrzr2v iz K kehlitkse
AMIEAT, BPIHSET, BRLHAE, X BeiiRm e+
RIS, BEES RIS LET.

, RO T 16 W HART LV ¥ —F o fhFl
(BERS, SFIK164E6 H) TREL..

X

HAR7 LV —25MET A4 K94 VHMRAE
5. W B3P - FEAA KT A2 2006 H, T
Fl A,

American Thoracic Society Board of Directors.
1999. Recommendations for standardized proce-
dures for the on-line and off-line measurement of
exhaled lower respiratory nitric oxide and nasal
nitric oxide in adults and children-1999. This offi-
cial statement of the American Thoracic Society
was adopted by the ATS Board of Directors. Am |
Respir Crit Care Med 1999; 160: 2104-17.
Kharitonov SA, Yates D, Robbins RA, Logan-
Sinclair R, Shinebourne EA, Barnes PJ. Increased
nitric oxide in exhaled air of asthmatic patients.
Lancet 1994; 343: 133-5.

Smith AD, Cowan JO, Filsell S, McLachlan C,
Monti-Sheehan G, Jackson P, etal. Diagnosing
asthma: comparisons between exhaled nitric ox-
ide measurements and conventional tests. Am |
Respir Crit Care Med 2004; 169: 473-8.

Gibson PG, Henry RL, Thomas P. Noninvasive as-
sessment of airway inflammation in children: in-
duced sputum, exhaled nitric oxide, and breath
condensate. Eur Respir ] 2000; 16: 1008-15.

Smith AD, Cowan JO, Brassett KP, Herbison GP,
Taylor DR. Use of exhaled nitric oxide measure-
ments to guide treatment in chronic asthma. N
Engl ] Med 2005; 352: 2163-73.

Kharitonov SA, O’'Connor B], Evans D], Barnes
PJ. Allergen-induced late asthmatic reactions are
associated with elevation of exhaled nitric oxide.
Am | Respir Crit Care Med 1995; 151: 1894-9.
Diamant Z, Kuperus J, Baan R, Nietzmann K, Mil-
let S, Mendes P, et al. Effect of a very late antigen-
4 receptor antagonist on allergen-induced airway
responses and inflammation in asthma. Clin Exp
Allergy 2005; 35: 1080-7.

BOEFIEE, WA, R R ARESREIC B
L7 2 F A A GRER O R HE o B R R
. 7 LIV¥— 1984 ; 33 : 167-75.

RS, AR, SIREERE, K EF, K



11

12

13

14

15

16

17

N

~

=

=z

=

=

~

ARSI

%, MR, . PR B LSRRI B
F54 754 VEOFEEE BEEOBRE—E 3
DOFERE—. HIFREE 2007 5 45 ¢ 160-5.
Tsuburai T, Tsurikisawa N, Taniguchi M, Morita
S, Ono E, Oshikata C, et al. The relationship be-
tween exhaled nitric oxide measured with an off-
line method and airway reversible obstruction in
Japanese adults with asthma. Allergology Interna-
tional 2007; 56: 37-43.

Nelson HS. Prospects for antihistamines in the
treatment of asthma. J Allergy Clin Immunol 2003;
112 (4 Suppl): S96-100.

Jatakanon A, Lim S, Kharitonov SA, Chung KF,
Barnes PJ. Correlation between exhaled nitric ox-
ide, sputum eosinophils, and methacholine respon-
siveness in patients with mild asthma. Thorax
1998; 53: 91-5.

Berry MA, Shaw DE, Green RH, Brightling CE,
Wardlaw AJ, Pavord ID. The use of exhaled nitric
oxide concentration to identify eosinophilic air-
way inflammation : an observational study in
adults with asthma. Clin Exp Allergy 2005; 35 (9):
1175-9.

Deykin A, Massaro AF, Coulston E, Drazen JM,
Israel E. Exhaled nitric oxide following repeated
spirometry or repeated plethysmography in
healthy individuals. Am | Respir Crit Care Med
2000; 161 (4 Pt 1): 1237-40.

Silkoff PE, Wakita S, Chatkin J, Ansarin K, Gutier-
rez C, Caramori M, et al. Exhaled nitric oxide af-
ter beta2-agonist inhalation and spirometry in
asthma. Am | Respir Crit Care Med 1999; 159: 940—4.
Khatri SB, Ozkan M, McCarthy K, Laskowski D,
Hammel ], Dweik RA, Erzurum SC. Alterations in
exhaled gas profile during allergen-induced asth-
matic response. Am | Respir Crit Care Med 2001;
164 (10 Pt 1): 1844-8.

18)

19)

20)

21)

22)

23)

24)

475

Terada A, Fujisawa T, Togashi K, Miyazaki T,
Katsumata H, Atsuta J, et al. Exhaled nitric oxide
decreases during exercise-induced bronchocon-
striction in children with asthma. Am | Respir Crit
Care Med 2001; 164 (10 Pt 1): 1879-84.

Lopuhaa CE, Koopmans JG, Jansen HM, van der
Zee ]S. Similar levels of nitric oxide in exhaled air
in non-asthmatic rhinitis and asthma after bron-
chial allergen challenge. Allergy 2003; 58 (4): 300-5.
American Thoracic, Society Board, of Directors.
ATS/ERS recommendations for standardized
procedures for the online and offline measure-
ment of exhaled lower respiratory nitric oxide
and nasal nitric oxide, 2005. Am ] Respir Crit Care
Med 2005; 171: 912-30.

Shinkai M, Suzuki S, Miyashita A, Kobayashi H,
Okubo T, Ishigatsubo Y. Analysis of exhaled ni-
tric oxide by the helium bolus method. Chest 2002;
121: 1847-52.

Heffler E, Guida G, Marsico P, Bergia R, Bom-
marito L, Ferrero N, et al. Exhaled nitric oxide as
a diagnostic test for asthma in rhinitic patients
with asthmatic symptoms. Respir Med 2006; 100:
1981-7.

Aronsson D, Tufvesson E, Bjermer L. Allergic
rhinitis with or without concomitant asthma:dif-
ference in perception of dyspnoea and levels of
fractional exhaled nitric oxide. Clin Exp Allergy
2005; 35: 1457-61.

Henriksen AH, Sue-Chu M, Holmen TL, Lang-
hammer A, Bjermer L. Exhaled and nasal NO lev-
els in allergic rhinitis:relation to sensitization, pol-
len season and bronchial hyperresponsiveness.
Eur Respir ] 1999; 13: 301-6.



476 PUEIRE AR % IR RIS & eNO

THE CHANGE OF EXHALED NITRIC OXIDE LEVELS IN EARLY RESPONSE AFTER INHALED
ANTIGEN IN ANTIGEN-SPECIFIC PROVOCATION TEST

Takahiro Tsuburail, Naomi Tsurikisawa!’, Sonoko Morital?, Chiyako Oshikata,
Emiko Ono?, Mamoru Ohtomo?, Yuji Maeda!, Akio Mori?,
Kunihiko Ikehara®, Masami Taniguchi? and Kazuo AkiyamaV

U Clinical Research Center for Allergy and Rheumatology,
National Hospital Organization, Sagamihara National Hospital
2 The Third Internal Medicine, Tokyo Medical University
3 Ikehara Clinic

Background: Inhaled antigen increases exhaled nitric oxide (eNO) in atopic asthmatics. Recent study showed
that the increase of eNO levels was observed in late response (8-10 hours after inhaled antigen) but not in
early response (1.5 hour after inhaled antigen). But we recognized that in some asthmatics eNO levels were in-
creased during early response induced by antigen.

Methods: Atopic stable subjects with asthma induced by specific antigen (mite 11, housedust 3) were re-
cruited in this study. Through bronchial provocation test with Mite or Housedust antigen, eNO levels were
examined. As the control group, 7 atopic asthmatics who were not induced by specific antigen were recruited.
Results: In 7 subjects, the levels of eNO were increased during early response after inhaled antigen, and in
other 7 subjects the levels of eNO were decreased. There were significant difference in the falling of FEV; at
threshold between the two groups (eNO increased group vs eNO decreased group, 22.1 £0.87 (%) vs. 44.2
6.57 (%), p =0.016). In 6 subjects in control group, the levels of eNO were decreased.

Conclusion: Inhaled antigen increased the levels of eNO in some asthmatics during early response in bron-
chial provocation test. The level of eNO has possibility of predicting the sudden decrease of FEV, in bronchial
provocation test.




