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RUE S B SREEDT LR B 5 WITKE R IT L SRR EE, %75 NCKE R
MIEZREHMETIRERERTHS 1). KEIWEOREERE L TEEFESY
MRS (2, 8), [KMEADWDTUE (4) BLUOMEBEBUTUE (5, 6, 1) BHSNT
w5, HICHGHTE, [LEXmEPEBERED—DTHS LBHMENDEKDITRD
(8), fifiB L ORENNEHE U 2R Z I U0 &9 2 REMEMIEE ICER 9 % RIEHE
RIEYE (9), cytokine (10) BLTHBGEERT (9) NOLEBEBIETESCTE LE
BEEODREREZFIZRITEZEZILONTNS. Fk, H<HERENHERHIC
12, BIREMBEN S B TIN5 acetylcholine B X NHME #EE C-fiber HED
substance P EDMHRMEEME MNEET S ENMENTWE (11).  EFEITRKR-
T, tachykinin EXKEREICOHESHEEGETHIENHENDLDITRD (2, 4, 5),
MEAHFRICLDRELHBOHHEBIIONTE L ORENTONTNBEA, NWEE
FEBRPELEIRENTNHS.

FHARCBN TR ECMEZEEITEZSEREDCERE L TAY, [EXmMEAIT
B D HEMHREZ PO & LEKERIEDFIEBEEICOWTHIAZE A,  SERE
BT MEZRBMETUED, BEZHOISEERDOEREZFIERIL, TOSKERIEE
S ORBENER THLI[ERBEZFERET S (6,12). SEWBITSMEZRME
JU L histamine, leukotriene D4 (LTDy) %‘J:U bradykinin & VAo = RIE MR
WEIZX->TEREINDS (13,14). F72, HMEEEERNSHHEHETNS substance
P Z2i3U® ET % tachykinin $ (15) Tk > THIMEEEMENTLET 20, MEH
BHETTE IR RERNZ2ERT 2 MLEROREMMEFHIBALICBNWTHERAT S
ENHIEN TS (16, 17, 18).  BEMIMEFHIREAL ONEHIILITIZZ < DRI
EEMEICN T 2REFNMFELTBD, ThEZRFRIBICE o TREMIZRRS
BA< 2 Sl ko TIKF OMERAVSEEBANRHT 5L 5N TS, &
B IC BN TIE BB OE & U THMA O Evans blue HRHEBZ W2,
Evans blue IZME7 L7 CEHAMEREL TH SN (19), H#BA Evans blue
RERIIABMANRH L 27N T I 2IICD ETHMPEHE S FRD & & < HE
THENRETNTND (20, 21).

INFETIZ, BRE DTN —T TREIREECENED—DTHS bradykinin ITH>



THERINIKBERECHRHEREN U EFEN—HEEL TWE I E2HMEL T
W3 (22). B, SERERKEIWEICBIIBEERREEZEZ SN TNSH,
I OKERETIREECENEOARSTHREMREZIIUD & T 5MRRERTF,
HBEEER T2 5N cytokine BENTNAMHEIZERALAE> TS EEZI LN
5. ZhsExDRFENTNCBITAHEIZERELWEBZRTTBD, &I
INFETELFRHETH o7z cytokine Fv NT—J T ZHETEBEZHLSNITT S
BNZRETWS (23). LUaLadrs, REREEVE, #ERERT, HRGE
HEERFBILY cytokine FEH TOMEIER H 2 WIdAH AR R HIEEBIC D W TR
I SNTES TOWRVWONERTHS.  XBIZETIE, MEHROGEEE 2 h.L
LU SRR T 2 RN REORE, 755 N AEEEERED—D
LTDs EHIRMEOHEAIERIIDNWTHFZTo .

/e, BELD K Fv RIVBOENIESIRE (24, 25,26) ELTHEEHEN
TW37, ATP BEE Ky Fv RIS FEHHBEIMCS 2D EBMER R &
VHRHRICHFEL THREEKENMRGERG L TS ZENHEINTNS
(27). iz, KREIHEEZIZBWVWT “morning dip” & FEIEN 2 BB O i gE (K
T& Kt FYox)VHAOENKEBTDIENHEINTNS 28). 0L
ATP BEEZME K+t Fvy U RINDPKETREOTEMEICEET A EERmBIN TN
LM, [REZMEDOHEE L U TEERTEREITBNT ATP B2 Ky Fv 2RI
NEDBRERE L TWANCDWTILRZBETIIZY.  AHETIE K+ Fv X
IWROEZRAWT, HREEER S NICHRFRIEREICRITS ATP B2 K+ F
¥ RN DOBEEIZ DWW TR 2T 7.



#1858 SEMECHIIBEROBS

SETHWBIZBNWTIZONT AT A MV EPIRICKENIREINS Z &
WREDEBMENLEFIZFRITEEZSNTND (29,30). BHEIKEIXWEIIBWT
JET O VERICEDKEEDIEESE OBEMFPHEL (12, 31) BNALSNE 2 &idH
5NTVBEN, [UEXHBICOTT 5 HREBRERICEDO X I BELNRSNEONTD
WTIERZHMRARIIES N TN, KBEIZBWTIRIY AEEEERZ 5T
CHRBEMIEY RV SEBEIETY EBE eNANC ) R0 2 BEORE
PR ERIESENEET S I ENM5NTNS (11). eNANC ‘lﬁ)iﬁ"ﬂii‘l]i%@‘ﬁ
KM B D tachykinin FEH (32) 2L > TERINSDY, tachykinin FHITKEX
IR DKM ThDREZNMERIG (2), JEMEMW (4) BLXUOLEERBETTE (5)
WCBEEL TWA I ENHEINTNS. REMEEEWED 1 DTHS bradykinin
R AT SR S 2 1 U e SOBE SR GRE SO (38) 2EBE T 54, ZORKRIEK
EXHMEREIIPRPNTOABEIN, EEATBNTIEALNBEWERTH S (34).
RAIXT D bradykinin FHRMETHEHIC tachykinin S L TWS Z & 24k
HLTWS 385). HLOBMERIEZMEICENT eNANC HERIGNTTEL TWY
HIEERRBLTNS. FEik, JEBEEIIKESWEERORENREE 3) T
HBEM, PIRBEEMBNWTHIIRRAREZB IS LB XML & RRRSGER
BHENEEIND (36,37). INETRIERBEBMICHIREZRKARZRELZHE,
in vivo T histamine 29 5K EBBENFER I NS, in vitro @ histamine
BRIAEBLEHIELBICBNTIIRBREENBSNRN T ENRFEINTNS
(38). ENEw MIBWT histamine KHICIIHAEWRENEE TS (39) T LA
EXNTHY, FIRRESEEOSEBMIITERRFC T B REE T OBl 525R
BENTNS. |

UEDESICEEZMEICB I 2HERBEOEENER SN eNANC BRI UT
S AEB MR DRI TR I N TN 57, PIERE & RIER IR & OHE DS
TR 2 B IC BT B L D A IIRE R IN TN, KETIE, BILEY
BT APRERERAC L 2ERPHERKEIWEET N EZANT, KEXXREDE
PEAE N EGEREIC T D eNANC [HE#RES ZURIREMREZ N LI2KE KB E
DEOIBEEBZEZEZ DM ERF L.



1. REAEBIMEREN

1-1. ER#Y
 Dunkin-Hartley R#MEILEY b (200-250 g, n =55, MEERIY, Ile) %
10 ug BRETILTI > (0A) BLW 100 mg KBTIV 2V AT INVEZED 0.5 ml
EEAEKORTREICE S TRIEL (40). B4EZ 1 H 1 [H, 2 BHREEFL
7=, BME 3 BE®BNS 4 BEICE-ST 1 B 1 HORRT, X 0=28) 130.9%
£ EEKE, OA REZRBE =27 & 0.03% 0A 2T TN 3 HHT DOERAR
Bl  WMARBRIIEUIFL UEBRSEIE 245 X 405 X 15.0 cm) WTHET
WRT T4 ¥— (NE-U11B, A0, ER) TEEAEKDDWE 0.03% OA %
#Z1t (0.8 mlUmin) TAHZEITKVERLZ.

12, REBLVEREXTRHEROMER

BRI ARER, B2 urethane (2 g/kg, ip) MEF FICKEZ S DIMEBZRHE L,
SEDDVREEREZITFEHERZER L. S[EFEHESRTN 3 mm BOX
B T OWEREZERICUIBL, mUIBERICEE LEARERICKD organ bath H
IR, 7, EEEXLY VO UEADICELE 2 AOKBAR T organ bath
FITRRL CTEREXHEAIRF S L. Organ bath FIZiX 95% O2—5% COq
2R L 37C ITfRIE L 7= Krebs-Henseleit AW (NaCl, 118 mM; KCl, 5.9 mM;
MgSO04, 1.2 mM; CaCls, 2.5 mM; NaH:PO4, 1.2 mM; NaHCOs, 25.5 mM BL
glucose, 5.6 mM, pH 7.4) Z¥HL7z. i?’:, cycloxygenase {REZERRY) DEEZIR
KT BEDIT, EREZBL TERERTICIE indomethacin (105 M) ZE&ML77Z (41).
SEYRERINME ROSEE N 5 > A5 2 —H— (UL-10GR, Minebea Co., Ltd, ) &
UTEREICHIEL, TORBIEHEY 2757 (Rectigraph-8, NEC San-ei, HK) L
ICRLER Lz, SEVEHBICEREXLEHEXRICB T sPIHamIENTN 1
¢ BEK 05g &L

1-3. FREMERPH EFS) JFHRIET RV FU EEMEIEI U EHME (eNANC
1E) IR RICORE
FEREXFRAELRZ A NWT atropine (106 M) BE X propranolol (106 M) L&
TCUE RS ZRAT L7z, eNANC MRIUHERS IS BRAIEEERE (SEN-7203, HAN
— 4 —



B, HR) IR L 2 KOBSBEME AW TEEERHERICNT 2 RN E KK
EFS) KEVERLE.  XNBE 0 =5) LY 0A KERER @0 =5 O EFS
 BRERDIE 16 BHEO 50 V BT 0.5 ms OTEMEERILELZ 20 HHEE
TEMTHZEITEDEEK 1 ~ 32 Hz) ENARRKIGHEZEE.  MREBK
U OA RERBROEFEE - KIGHERIZZNZTNIZB N T neutral endopeptidase
(NEP) FHZEZ phosphoramidon (10 uM) FHE FBXOFEEFRT TR L. 1B,
AEBRTHU atropine, propranolol 3T phosphoramidon DIEEEILLLRT DR
EE2BEITLE (5, 42, 43).

1-4. EFS HH3 U ABEIREREDHE

EFS &%V VHEIERISIIBERIKER (SEN-7203, HANE, HX) ICHH
Uiz 2 ZOBE&BmN S ORERHERIIHT 2RENBSHE (EFS) K DER
U7z. EFS F#HIERGIE 10 BEO 50 V BXLY 0.5 ms O_BHEERIREE
Z 4 HERTARNTS I EICLDERE 1 ~ 64 He) KFERRURIIRZ RSz

1-5. SMEfE neurokinin A FFUUERSDME

Neurokinin A FFREKEEEHIGER NI ERE S HEHREAZ AW TEMEL &.
Neurokinin A (1010 - 3X10-6 M) # 3 S TREMICHRMNTZ 2 &ickd, K[KE L
BB OEET &5 WIAEEE T TOBEKENRIBE - RISHREE R,
n=10; 0OA RESRER, n=10). K& LEHBABEERIEIEIFREHESON
PRI ZHET 1 ~ 2 EBEBRZ LI EEMBZREEL THRELZ.

1-6. JMETME acetylcholine -FEFEURME RIS DI E

SVEME acetylcholine (ACh) FEFHRE R IR IIK[E FRHERZHNT
L7,  ACh (107 - 108 M) & 3 fBHLTRBEWICHRMNT S I EITED, BEK
TFRRIBE — ROSHR 2 B2 HEE, n=5; 0A KEREH, n=:6).

1-7. Bi#E#EA substance P SEDIAE

PURRIETE)LE Y NI urethane (2 glkg, ip) FREFTICBIA L2, FFEIRA~EA
Liz=— R« IF—F) (13 gade) A LE LM THFICKVEEL, 30 mmHg
ORFETEEAEK pH 5.5 ZMERAZRRE L THEERNOLEZREL

_5.__
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2. BHRREECELODHEHLE.  I5, ALENSKERANT— RV 2HE
A« BEL 80 mmHg OBRE CHEEAHE/KZRBERT S LICLD, KEN
EROMBEZRELE.  BERIIALCEIOHEHLUEL.,  IBRER, MUz
EEREREEETHE I E T substance P SEBBIEIZHL = HREE, n = 8; OA
RERBH, n=7. HEHEMEZEELRL -70C TRELE.

JFEEEAIERRER, 50ml O 4% BEE (pH 4.0) #THHL 40,000Xg T
30 SREEOLEZ.  BEOIKLDEHESNZ EEE Sep-Pak C18 AT AICO—RLJZ.
S5 % 20ml D 80% EEEE (pH 4.0) BEL 20 ml OEEKTUEL 2%, 2ml
D 80% EEEE (0.1% trifluoroacetic acid &8) X DY TR L. Y
CTIIERBEREDICE DIEE2RFELZRIT 0.156 ml @ assay buffer [3.7 mg/ml
ethylenediamine tetraacetic acid (EDTA) 3 &7 0.5% bovine serum albumin
(BSA) #&%E 50 mM #E: buffer, pH 7.2] WWBEBEL, S5ICHTIVE 10 EHR
LCS9F - A5/ T vt (RIA) LD substance P BERMELE. H27
JViZ 0.5 ml @ assay buffer, 0.1 ml @ anti-substance P rabbit serum BL N 0.1
ml @ 125]-]abeled substance P &RBFIL, 4C T 24 REIMELZ. 5 ZED
dextran/charchol JBEW (0.2% dextran BLTN 2% charchol 2T assay buffer)
I, 2,000Xg T 10 HMEL LT EEROBINEEZ v AU 5 —THRIEL .
Substance P &2 (fmol/g tissue) ZEH LZ1IZ, MBE L OA KERBEHETO
ErHBLE.

1-8. fEREY

DToEYZMER LU Acetylcholine chloride (38—H#, KXR); histamine
dihydrochloride, acetic acid, acetonitrile, trifluoroacetic acid, dextran B LN
activated charcoal (FIJEMIZE T2, KPR); indomethacin (FE&{L%, KK); atropine
sulfate (HB8IZE, KBK); propranolol hydrochloride (Imperial Chemical Industries
plc., UK); neurokinin A (XN7F RIfFEFT, KIR); phosphoramidon, urethane,
ovalbumin (OA) B X ethylenediamine tetraacetic acid (EDTA, Sigma Chemical
Co., USA); 125]-labeled substance P 3 £ TX anti-substance P rabbit serum
. (Amersham International plc., UK); 0.9% A &K (KEEE, FHR). 7AB,
FAEREICANWE OA 13 0.9% EEEEKIC 0.03% ORETHEML THEALE.

_6.__.



1-9. HEEHEET

eNANC HMSGHTHBIESSIE histamine (108 M) 12k D85 N BANER
J& (Emax) IS8T BHHE (%) THRLUEZ., £k, 23U AEBIEKEES R
ACh (103 M) IZX DR S NIZmAMMERIE (AChmax) 16T S HER (%) ”'@?Ebf:.
FOSHIRRE ORMEH T I i B At 2 AW TITo 2. iz, BEx0REYBRE
H B WIIEEEICBT SFEHENTIE Student’s unpaired t-test Z W7z,

AR neurokinin A FEFEIHE RIS O KER, HEXRICHNT Emax O 20%
BE 40% ONMEREZFHEFR TS neurokinin A BE (TNTH ECx BIW
ECyw) ZE&BMITHELZ. R, EFS %% eNANC MHEIUHE RSO KIS I35
RIFER R ZE 100% & LzEE 50% DIHERGZHRET D EBEK EF0) &8
BICHELE. 5 OmEHENTIZIE Mann-Whitney U-test ZHWTITo .
7z, 3V AEBIEIKE RSO KISHEIX AChmax @ 25% DIERGEFHEHRT 5 HE
HE (BEF2s) ZREEH -SRI VENEL, EFs OXNEUE (LogEFs) Z&HET
B U7z, SREMIAEHTICIE Student’s unpaired t-test &AWz,

FHENOBATEEADERE (meanssy) TRELE.  F7, EHEHRIICE
D p {EA 0.06 UTFOHDEREICHERZEND S EHIB L.

2. REHER

2-1. MERERBED eNANC MRETFEHINBERICICHT 57E

Atropine (106 M) B XL propranolol (106 M) FHETIZBNT, MEHER LY
OA REBREBEROIJEFIEHERIIENTNERBIKERNL EFS %% eNANC
NERRERLEZ.  Z0O&E, OA REFRBEH®DO eNANC MM RISIENEE O
IHERSICH L T4 ~ 32 Hz OBAREEICBWTERRNMEERZRLZ (Figure
1). OA RERZE O eNANC HEMEHEIBIC K 5 RAMMRIRIL 3825% 2R,
MEREE (22+2%) ICHLUTHERICEML TWE.,  ZRUTHLUT, EFs B
(2.8 Hz) BEL OA KERER (3.7 Hz) MTEEREEIRD SN o7 (Table
1).



* ¥

0- C/!l E— ‘ ; j !

0 1 2 4 8 16 32
Frequency Hz

Figure 1. Effects of repeated iﬁhalation challenge on excitatory non-adrenergic non-
cholinergic (eNANC) nerve-mediated contraction of bronchial smooth muscle isolated
from repeated saline (O, n = 5) or repeated ovalbumin challenged (@, n = 5) guinea pigs.
Contractile responses were elicited by electrical field stimulation ‘(EFS), 50V, 0.5 ms, 1-
32 Hz for 15 s, in the presence of indomethacin (10 M), atropine (10-¢ M) and propranolol
(108 M) and expressed as the percentages of maximal responses to histamine (10 M)
(Emax) in each preparation. Each point represents mean+SE of five animals. The
difference between two groups were compared by Student’s t-test for unpaired data. **

p<0.01, * p<0'.05 compared with the values of control group.

Table 1. Effect of repeated antigen exposure on the eNANC nerve-mediated muscle

contraction
Control Challenged
n=>5 n=>5
Emax* (%) 2242 38+H*
EFs0 (Hz) 2.8 3.7 NS
95% CI (2.4-3.4) (3.5-3.8)

#, mean+SE. Emax, maximal contractile response to EFS as a percentage of the contraction to
histamine (10-3 M); EFs0, the frequencies producing 50% of Emax; e-NANC, excitatory
nonadrenergic noncholinergic; 95% CI, confidence interval; EFS, electrical field stimulation NS;

not significant for the control. % p<0.05 vs control (Mann-Whitney U-test).

_8_.



a)

Emax %

60 7

50 -

40 1

30+

120

10+

X517, MEBRALVIC OA RERERO EFS #% eNANC HIHERKIR
NEP FEZE# phosphoramidon (10 M) DFILEICLD EDITHFRREREZRL
(Figure 2). Phosphoramidon RTALEIZL D eNANC MRUNHE R DI A

PLY OA REREHLODIZRARETH-Z.

Control group

Frequency Hz

b) 60+
50

40 4

Emax %

30

20 -

10

Challenged group

Frequency Hz

Figure 2. Effects of phosphoramidon on eNANC nerve-mediated contraction of main

bronchi isolated from: a) repeated-saline challenged animals in the absence (O,n=5)or

presence (O, n = 5) of phosphoramidon (105 M), and b) repeated-ovalbumin challenged

animals, in the absence (@, n = 5) or presence (M, n = 5) of phosphoramidon (10 M).

Contractile responses were elicited as described in the legend of figure 1. Values are

mean+SE of five animals. The difference was compared by Student’s unpaired t-test.

Significant differences from control are #* p<0.01, * p<0.05. For definitions see legend

table 1.

F7-. #EM neurokinin A (1010 ~ 10 M) It BBE2 5 TN 0A RIEREH
BN TBEAENEE RS INMERIEZ R LU (Figure 3). T0OEE, MERE

9_.



a) 100+

Emax %

80

60 -

25T 0A RESERINTND ECxn, ECip BLY Emax EOMICERRE
RO 5NN (Table 2). T 5HIT, MEEBIY OA KERBEHOWEICH
W, KB F R BRI IE R BER I L U T neurokinin A FHFIHME KIS F &
IZHEINL TWiz (Figure 3). IO &E, KB LERHIIGRHEERED ECo BETD ECy
ERRERBLC 0A RERBEES bIC5E LR MBI kL T8 R
%2:xL, Emax EIIEEITERL T (Table 2).

Contral group b) 100+ Challenged group

Emax %

T T

0 108 108 107 108 100 ef o t0® 07 108
NKA M NKA M

-Figure 3. Neurockinin A (NKA, 1010 ~ 3x106 M) induced contraction of a) repeated

saline with (O, n = 5) or without epithelium (A, n = 5) and b) ovalbumin inhalation group
with (@, n = 5) or without epithelium (A, n = 5) in the presence of indomethacin (105 M),
atropine (106 M) and propranolol (106 M). Each point represents mean+SE of five
animals. Differences between the two curves with or without epithelium in each group
were compared Student’s t-test for unpaired data. =+ p<0.01, * p<0.05 compared with
the values of intact epithelium. Emax, maximal contractile response to the exogenous

NKA expressed as a percentage of contraction to histamine (103 M).
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Table 2. Exogenous neurokinin A-induced bronchial contraction and the effect of

| epithelial removal

Control Challenged
With Without With Without
epithelium epithelium epithelium epithelium
(n=15) (m=15) (n=25) (n=5)
ECsz0 (nM) 36.9 2.86: 27.3 3.06%x
(14.5-95.5) (1.8-4.6) (16.9-44.1) (1.8-5.3)
EC4 (nM) 791 16.2:%x 213 18.5%x
(383-1620) (10.6-24.6) (104-436) (10-34.4)
Emax (%) 52+4 C 8244k 63+4 81+7=

95% confidence interval values are in parentheses. EC2 and EC4, the concentration
producing 20% and 40% of maximal contractile response to histamine (103 M),
respectively; Emax, maximal contractile responses to the exogenous neurokinin A (3' X
10 M) expressed as a percentage of contraction to histamine (108 M).  Significant
differences from values with epithelium are indicated, *: p<0.05; #%: p<0.01. There was
no significant difference between control and challenged group in ECs, ECsw or Emax

values.

2-2. MERERBOIEBA substance P SEICXH T HRE

SEEB LY 0A RERBFHOMMEMA substance P SEIZENLTN 24.523.7
fmol/g tissue B LN 51.2+8.4 fmol/g tissue T, OA RERTEE OMiHR N
substance P S EIIMEBEICH LU THERICHEIL TW (Figure 4).



p<0.05
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Figure 4. Substance P (SP) content (fmol/g tissue) in guinea-pig lung tissue in repeated
saline exposed (control, n = 8) or repeated allergen challenged animals (challenged, n=17).
Bars indicate mean values. The difference between two groups was compared by Mann-

Whitney U-test.

2.3, MEREREOIV BT ETEHIRBRISCHT 258
MEBBLY 0A RESBEHOSELEBIEAZ TN ENEEKKEN EFS
BRI CEBENERSERLE.  O0A RESRERO DY EBIENGE RN
BEOMERMCHL TERRE®RER L Figure 5a). IT0D&EE, OA KEH
BEOD logEFs 13 0.6620.08 &L, HEBEE (1.12:0.16) I L TAEICE@E T
L7 (Table3). 728, SMAM ACh HRIMERISICH L TIRMBEB LY 0A K
ERBHOETHEERREIIRD SN2 MN -7 (Figure 5b).
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Figure 5. a) Electrical field stimulation (EFS) frequency response curves, and b)
exogenous acetylcholine (ACh) dose-response relationships in control (O, n = 5) and

challenged (@, n = 6) groups. All points are meantSE. There was significant

difference (p<0.05) in EFS frequency response between the two groups by two-way

analysis of variance (ANOVA), but not in exogenous ACh dose-response..

Table 3. Effect of repeated antigen exposure on EFS-induced bronchoconstriction.

Control Challenged
Fmax (%)  45.245.8 55.7+2.5
LogEF2s 1.12+0.16 0.66+0.08x

Fmax, maximal contractile response to the largest frequency of EFS given is expressed as a
percentage of the maximal concentration to acetylcholine (ACh, 103 M) (AChmax); EFS, electrical
field stimulation; EFas, effective frequency producing 25% of AChmax. Differences between two

groups was analyzed using student’s t-test for the unpaired data (* p<0.05).



3. EBE
eNANC MRS T 2PIRERERARZEOEE

HEREBRAREIL EFS #% eNANC 1 5K0E Y-8 5 IUME /U5 2 M S B .
Tachykinin 317 & 3 KEIHE R ISIZEIC neurokinin-2 (NKg) ZAEFRIEICE - T
BRIND 15) A, NK: ZREFRICHLTEWHMEZRT tackykinin &
neurokinin A (44) TH B Z EM5, neurokinin A A% eNANC PEKE e R NTH
FAFERHRCENETHHEEALNTVNS.  XHACBSWT, AEE
neurokinin A BFHEEFEHIHERISEIERERARBR CNBF SOMTER
nEMRLNARSE. COZER HERERANSELEGLALO
neurokinin A RIGHICIIEEBEEZIRNWI EERRLTHS.

S, JERRICHT 5 substance P BRIZFIRERKERARBEICB W THHEEIC
HUTERICEEZRLE. ORI, HRERRERABREICL > THRHEERNOD
MERTF KSR, 55O BY 5 EERAEI L TS Z & 2R LT
W5, MR 5O substance P EEAZGIHT SR FE LT cytokine 3, #iC
interleukin-18 (IL-1B) BHISNTWND (45—47) .  TEERHRRETINRE O HH ik
BREZHIE L T 5, H3E Sy MEBHERETMEICB N T IL-1p X substance P
EAEEB LY neurokinin A FIBR{K preprotachykinin @ mRNA ZHENI&5Z
EMMESNTNS 47). IL-1p BKEREICEESTA Y7077 — (48), W
Bl (49) BRUHFERER (50, 51) FOMMENSEESNDD, MEBMETET IS
FEHERARBIS B O [L-1p 2HNS T2 ENEEINTND (52, 53).
Xz, HRRERT (NGF) ZHMEMRORERS CICHEEICESBEST 2R T (54
—56) THHH, IL-1B 12D NGF EAITH LU THERNICH TS (B7). LA
EXD, FERERAREITERRICBNTRS < IL-1p %D cytokine EEZEH
ML, TORRELT NGF SOEAZTEL T substance P ZIXUHET HH%
FHERTF REZHMI T2 EBb D,

SEMBFHREFICBNT, [EIWHERE KR TIREICHE T BRI
substance P SHAFEHBEIEML TNWBZENWMESNTNS (58). 51T,

FREROT VIVF—EEBROKEXMBPEERITIT substance P HME I
‘YVN#H%%%K&LT%MLTmé(W) £z, BRELIKIEWEEE DOEIR
F D substance P HFENIEE AMTHRTHEML TR Z EZBEICHEL TS (60).

RPFFEIC BT BHER 5N LR OHME IR S8 KDY substance P 27 L
— 14 —




THREERGEEL, RERECHBBICES L TWAZEEFRBLTNS, F
£, Ellis BELY Undem (61) XEINEY MHKEERIBVWTHEREN
" eNANC HEMRBERBICIDNMERIGZHEBI DI LERELTVWS.  #H51
histamine H1 ZAMETIENZ ONHEEBEZHET 505, FREREBICK
> TEAZINS histamine 2% Hy |EEKZ N LU THEMBENS D tachykinin #H#EE
EERTHBOLERATND. ORI T T ANRHER KIS I FHEIZBN
THEE SN, Table 1 ITRT LI ITHIRREREIL EFS BRMERSITBN
T EFs BIIHL TEEERITTZ ER< Emax ZiFEERLE. £, HEK
BRBIIIEME neurokinin A WM T 5 KNEICBNWTOREEZRITI RN o7z,
TR, FERERAREIC LS EFS BRIERSOMMATREL < )VcH
1% NKe ZBEEEMD 5 NWEKGE RS ORGHEICER T2 KIS TIHRNWI &
ERLTWVWS., LT, SEEKINEHNRRERAREICELS eNANC &
I e OSBRI A B AR N O FRER T F B EB D 2 W IT R O ik R 7 F
REHEOEMMES L T3 Z EATRB S .

iz, IZEZ 51D eNANC HEIUE KISHEEHF & LT tachykinin 28RS
BEOEENBTEND. SUEHERICE T substance P # 511 neurokinin A
EWo 7z tachykinin $HIXFEIC neutral endopeptidase (NEP) GZ&DT%@E&"’H
HTENHLNTNS.  NEP [F&GE MM, RETERE, #HEEE KO
BHEWSh 5O BREMMICEETS (62). HE, NEP HEZRIIHRERED
W3 capsaicin FIEIZL D eNANC HINMERIGZERT 5 Z ENEMKIERRIC
BOWTHEENTWS (63 - 65). 5, NEKERAIEMT NEP O %
U T eNANC HIUEREEERT D ENMESNTNS (66). LNLERANS,
AT BN THIRRERARERE &5 & O TAREM neurokinin A HFX
BRISICEZRS AN, 25, HRRERARED L UHBEOMBICEN
T NEP [H#3% phosphoramidon {3 eNANC PEAUNER IS 2 FRREITHERS ¥z
¥7-, NEP ELEMETH 3 LEMBORBECL > TH/EHE neurokinin A FFHEN
RSB RERER ENRBEOMBTHRICERZRUE.  DEORERI
tachykinin 2B DOBAEETIZSES SN eNANC HRIUHE RIS O REEHEIC
RS L TWianZ & &amBiLTha.



Y RIS T B PIERERAREOXE
AWEIZBNT eNANC MGG E AR, FURKERAREISRIRIETI
v NRETEGERCBTS Y B EREIERIS 2 EE L. SR
ACh BRNMERBICBNWTIIHRERERARER OARE & ORTENR SN
ST EED, SEES IR RS EmtEa U SRR T U CHIR
BHDNIEBRIENFSNDOELEBES LI E2RRLTND.
O S EESIERIGENERBICI VAL 2KE LEGED 5 WISRIEEIC XK 2
THEREINDED, ZiUT EEHABBEROMERT 67) PEAPTEEICERTS
eEALNG. FEREBRANGE LRBEEHR LSS, SMEE ACh WK
BB THHEREREROEFS> W HEBL D BERIT I EEALGNS.  LL
NS, SEELNZAENE ACh IHERRNIAER CENAR NNk, Lk
2o T, SEOIY AEBHEIHE RS OERICKUE ERGEICISZEITBEEL Ty
AT ERTRE N, |
KRB REOTIEISETHEDRBO—DTHS (3). LHEIOHmEITB
T, histamine [T 2 b FKEDRISHED in vivo BE in vitro & THEEN
BEohd, SERRETTENKETRFOREITHEET SO T AN I LAREN
T35 (68). F#RIC, histamine 123 U TEGEBRBMER IS DTLEZ /RS HIRFZRE
B ETIVICBWTD in vitro @ histamine FFEIME IS TIEMRBEEEZNAS
NN ENR/B\INTWS (38). Histamine, prostaglandin Fa, (PGF2,) B K
X bradykinin % OKE X INHEE 12K T 39 2 E KR IGHEER Oftic O
U AEEEINEEE 2N L CTHEEBENICIERISZHERSES I N5 NTNWS.
F 72, McCaig (69) IIHEZRBIHBERETIVEY MW THZNED Y UEFHES
BN C RIS ZEE2REL TWAN, H5IENEME ACh ITHT 5 KN
ITOWTIRREETT> ThiaWew, 3 EBEKERBIEOTTEN SO XS 7tk
FHENWIEMITE I > TWBONERFT HITIEIE S TR, KFHFEITBNWT,
PIURZRBENKE LRI IIIREE TS 2 &7a< U HEEEMREEEE D TT
EEBETHIEERLE.  COCER HRREICLSD T S EHMERRE
RIS DTUEN RS F T ARMAN Z A LOBTER LTS I E&BRB L T3,
SEIOBFTIE, IV AR EEOTUERF OMZHSMNITH I LT T
EIaNA, INETIKEINEY NCBWTHERAZEENH OBIZRHEZERD
muscarinic Mo ZEGKEEDE TR IV Y S EEEHREEEDOTLENRE SN
— 16 —




T3 (70). I BT, FRERENTIEY MOETHREMIROBE E2ET
ZE () MHESNTED, INSOWMEITRL DI ARBHEMRHERETTE DK
REXRTALAHOTHD. b IRE (72) ZIATDE Lk REMTE (73,74) 1T
BNWT, BIEBEN T FTARMTO O UMEBMMEMRERZEEZIIGIT 2 Z EAREH I N
TWBEN, FURREICEK SRR OMBK T NHURGFEFRE IV B R RETT
HEICBES L TWBSAREED THEA SN S.

4. IME

1) HERBERAREIL eNANC MEHRHEREETHES T2 T EARBRENE.

2) T OTLEMF & L THREMRMENOMERTF RELED 2 WITA TR S
DHBERTF REHEDOEINNEE T3 ieEIVRIEE Nz, eNANC MR
5 S N7z AT F RIIGE NN RS, [ESW, IEZBEITEBLT
IFBRERO T 514 I 2 VEORETHEDHREITERSES LTSI EAHeNT
W3, LEN-T, BENRT LILF—HKERERR, REMEIIMIHREER
HEFICE> THHIEEN TS EEZI NS,

3) MIERERAREIIID EBMEmREREZ TGS, BENAHRRZREIC
Ko THERIND 20O AMNEBEHREEEE OTIERIRES W I B 5B #
WD —E S > TN B EE R 5N,



Eitits

%lll

£ 25 MEGEICIOITERE

SEAERSEIHEOEERFREER &E X 5N, KEEMICHRT 5 REME
REWE OWEEY, [EBICNET DHEMRRD LVEIRRMRERDEEN DR
BREICAZ<HEELTWS 8). & H 1 ETRLELIC BERNEKER
EIZAMOSNDOMEFEN L CTREOHBEERBERIE L TS EEXEND.  REM
EEMBEOHFTH leukotriene FIIEEXMEDEEREEMELEEZEZA SN TND,
4D leukotriene EOZEMHEHE (75) CEMRMEEFE (76) OBRAFEITH N ifkEE
IZB1F 5 leukotriene BEOAEEANREICHEH TN, KEXMEEZITBIT 24
ERE (T7) HOVITEHFRKJERE (78) IZBWT leukotriene HNEEEE| %
CRELTWBZENHESNTRo/. e, SOEEICOINT DMEMED S S
NBEHEARTF R, #IT tachykinin 3L, [EXWEOERICAESN 5L aKE
IR HHIGE RS, MEBRGETTER S MK EMES W DOTLEZFEFR TS I &5
nTND (15).

LONDOIWMEITBUWT leukotriene Dy (LTD4) & tachykinin $HEITOHEIEH
MERBEINTWSD.  7EZIE, capsaicin BSFMERR EREHRIEIC X 5 KUE IHE RS
BLUOMEEBMETTEN LTDy EPIEIC I > T—HIH N2 Z &mE TR (79),
tachykinin 3E0HNEME LTD, EEEETIESES ZENRBEINTNS.  —F, €
VE Yy MEIGHEEFBERICBNT, LTD, FRIMERISZE substance P #EHIEEAT—
HHEHIT 5 (80). DT EIEFEBMHEETICTHITS LTD, IUHEK T substance
P AMEELTVWBZEERBLTNS.  F/, BLEY MIEGCBNTS LTD,
DHIEAED S O tachykinin FRHEER TS ZENWMEINTNWS (81). L
MUMRAS, LID, BRGERSICBWTHEM tachykinin BRI & ORE
BEL TV 0N EHEICRTEZIZES N TR,

AETIE, REMGEWE LTD, SAEMHEOKE KSR S ORERS
LTWBRERMRE/Z0DIT, capsaicin BILEIC X 2HBEMEN S OMERERTF RiY
B72 5 TNT neurckinin EHEUBIC LD LTDy BREERENED I D ICB(LT
LHNEIREFTT 5.



1. ERAEBICEREY

1L ERBY

EEICTIIAE 350 ~ 450 g @ Dunkin-Hartley REHEEIILEY b (n = 70, IR
BEREY, 1B) ZAWE. B urethane (2 g/kg) DIEBEANRGITL 2 KB
TichRERRZzBH ST THRIRNEEIC/ L. EBRO 30 /781IC atropine (1
mg/kg) B XX propranolol (1 mgkg) ZFIKAIE L T muscarinic KT -
adrenergic ZRKZN T HEAZERLZ. Xk [SELRFCKEI 2LV 2R
EL, NLIEHKEE (Model SN-480-7, 7/ 8UEFT, HEK) ICHERELE.  ATLMER
IIEAE 100g H720 1ml O 1 BHKEZ 60 [E/min OEGETTITo7/z. 28,
B35 37°C ORIE/SY R (Deltaphase Isothermal Pad, model 39DP, Braintree
Science Inc, UK) LICEMICEE, RRZEZEIVZRETERZTH .

1-2. LTD, SFFAEM LFRDAE

S V) BERENZa—VIERLIEZ2—845 32757 Model 00, Fleisch,
Switzerland) BELUNEE N T > AT 2 —Y— (MP45, =5 cmH:0, Validyne Corp,
USA) KDBONHEENSHEM UL, 1 ERKE (V) BEREHIDEHUL.
FiRSAE (Ptp) IE&ERNE (Pao) BLOBENN - CERELEEE NS AT
2 —H— (MP45, +100 cmH20) 2 5ESNZMENE Ppl) ICKDEHLA.  Jf
P Ry 13 Mead & Whittenberger DFi% (82) 1> T Vo, V BEU Ptp K
DEHLZ.  HEFOZEIE LTD, AR 5 2REEIELZ.

1-3. LTD, FRMEZEMETTEDNE

M BEMETTEIC & 2 MIEREIT Evans blue OMESRHEICK > TRELZ.
LTD. BREELEIT LTDy 6 ug/ml) 2 ATHERBEBLO[EN Za— LHOKR
WA LB ER R T I4 Y — (NE-UL1B, #4022, EX) ICLD 1 2HK
ASEBLZEICEDERLEZ. LTDs BAD 1 H#1IC Evans blue (30 mg/kg) Z##
RAEEE L.  LTDs BA 5 HRICERL, EL0EXIDKREIRNAFALZAIZ
2— L5 100 ml OEEAE/KE 80 mmHg PEHTRFTS Z&iCiVnE
WO Evansblue 2% L7z, BEREIELELORHLE. REICKDRAR



WNEABIIC/m> TNAH I E2HRLARICHEME L, MEEMEZR L TTEIC

HIE®EELE. KEERREREZBLIVMAKERICH, S5IMRNKEXE

HHRERAL (central intrapulmonary airways, cIPA) B X UKIEERAL (peripheral IPA,
pIPA) IC4EIL T Evansblue IRHEBOBEEICHELE. T ENOHEBERIIBE

B2 RIE bﬁ:#ﬁli 37C IHRE L7~ 2 ml @ formamide #T 16 K1 > F X

— ;LT Evans blue ZHIHL7Z. HHHEFD Evans blue #REEIIBEE 5

(Spectrophotometer 220A, HITHEERT, HI) T 620 nm EEOENEZHET 2

ZEIXORDE.  ZDEE Evans blue DMERRIL 0.5 ~ 10 ug/ml OHIFHT

BIEL7. Evans blue MEZHMER THEL TRES D O Evans blue il

& (ng/wet weight tissue) ZHEH L 7.

1-4. Capsaicin FILE : ME#HEXRTF FHEEHMETIVOMER

Capsaicin ALBICL S tachykinin % ¥ & T 3 MHHBERNE O BIYE
TIWEERTHEDILTOLEZTo72.  BME ketamine (50 mg/kg) BEN
xylazine (0.1 mg/kg) DAIRNFRGICLORREZfT>7/=. £/, aminophylline (25
mg/kg) BIENEEGB XD terbutaline (0.1 mgrkg) T 5% capsaicin L&D
30 HNCHEL T capsaicin IC K DK[EREEHE L7=. Capsaicin (50 mg/kg)
B capsaicin DIEPE (ethanol/Tween 80, 1 mlkg) 2R TFHEL, F0 1 EM
BIT LTD, ARKERIEERICHL .

1-5. EBR7ObRa-)L
1-5-1. LTD; SERMEFZDBETTER S N CHIEN LR ICXHT B neurokinin-1 L
& FK 888 LU LTD, HIE ONO-1078 DIEH

LTD; #% Evans blue W& 5 NITIHES RT3 9% neurokinin-1 (NKy)
EHIEE FK 888 &5 Wd LTD,s #EHiE ONO-1078 O#IRAILSIC X SERIZLT
DT BICBWTHRE LK $E 18, dimethylsulfoxide (DMSO, 0.1 mg/kg) &0
EEBEHKRA =5); $50%, FK888 (10 mgke) BLOEBAEKEA (n=5)
I, ONO-1078 (200 pgkg) BLUOEBEEEKRA (n=>5); HBIVE, DMSO B
KU LTD: ®A (m=6); HVE, FK888 (1 mgke) B LTD, BA (n=6): &
VIBE, FK 888 (10 mg/ky) LU LTD, %A (0 = 7); 2VIE, ONO-1078 (0.2
mg/kg) BLY LTDs A m=5). FK888 $5 it ONO-1078 1% Evans blue

— 99 —



(30 mg/kg) FIRNIREGD 1 HENCRE L.

1-5-2. LTD, SBRMEFEBMITES S CICHER ERICHTS NK, %
CP 96345 KT neurokinin-2 (NKz) % SR 48968 DIEF

LTDs #% Evans blue JRH7R 5 i HI EFITHNT 5 neurokinin ¥ 7% 1
TDENCDWTIRHANDSZDIT, NK) ZEFEFE CP 96345 3L neurokinin-
2 (NKo) ZAKFEDIE SR 48968 FIkABREDIEMAZMEII L. CP 96345 (4
mg/kg, n="5), SR 48968 (0.3 mg/kg, n=75) &2 WIAEK (DMSO, 0.1 ml/kg, n =5)
iZ Evans blue LED 1 HEiicHELE.  LTD, BREEFISOERLIT Evans
blue ED 1 FEIZITo .

1-5-3. LTD4 FERMEFBMITEICKH TS capsaicin AILE DF
Tachykinin FiiB DEEZFHRB7ZDIT, capsaicin LBETHZEMZERNT
LTDs A (n=8) HDWNWIEEAREKKA =8 BOKEREZEZRIT L.

U

1-6. {ERZEY

FK 888 BXU ONO-1078 iFZNTNHRERTE (KR BIONFERE (K
) MoBEINEZBbDERANE.  CP 96345 KLz AHE REK) TERLED
DO&EFW=. SR 48968 & Emonds-Alt & (Sanofi Recherche, France) & 1 i#IE
SNfbOEBAVWE. MICLITOEHmZERW/Z: Evans blue (Aldrich Chemical
Co., Inc, USA); substance P, urethane B X xylazine (Sigma Chemical Co.,
USA); dimethylsulfoxide (DMSO), ethanol, formamide H&U* Tween 80 (FIYEHZE
T2, KIK); atropine sulfate (HI#E, KK); propranolol hydrochloride (Imperial
Chemical Industries ple, UK); 5% glucose BB L 0.9% EHEHK (RERBLEE,
¥ I0): aminophylline (L—-, FI); ketamine (=3, FX).

Evans blue /3 30 mg/ml OEE TEBEBEKICHEMRLZHICILE 0.22 um D7
4 )V&— (MILLEX-GV, Millipore, USA) TEBLED OZMEML. FK 888,
ONO-1078, CP 96345 B LN SR 48968 ZHESFEA 0.1 mlkg IZ725 L5 1C
DMSO WL, <~ o>y (MS-N50, 7)VE, BX) TREL L.
Capsaicin ¥ 50 mg/ml ORET 10% ethanol,”10% Tween 80,/80% ‘M &K
CHfELTe. 733, EBRICHE L FK 888, CP 96345 $&UN SR 48968 DR

— 9] —



13 in vivo REEMNBEINTWAHEZ AWV (22, 83, 84).

1-7. FRETRET

F—F I TEARERFE (mean=SE) THRiLLZ. HHME D Evans blue Wil
B O#EHYHENT Student’s unpaired t-test 3K TF Bonferroni correction % M\
TfFo 7. LTD. SRR TIZZITRESBOHT/2 5 NT Student’s unpaired
t-test ZAVTHENCHR L.  HEHFMEITICE ST p @D 0.05 EATOME
ZRLUIZBDEHMETNCHER & L.

2. REFER

51 LID, BRMEBBHEFALICHTS ONO-1078 DR

FEREEIC BT, £EBE/KRAREICLS Evans blue OKEMMPITHEIL
FREX, PRAMAKERX (IPA) BIORMAMNKES (IPA) ITBNWTEN
F3 138.8+3.3,18.9+8.8 BLN 17.4+4.6 ng/mg tissue ZRL7Z. TDEE,LTD,s
RAZEEICE S Evans blue IRHEEIZEREX T 127.1£16.2 ng/mg tissue, cIPA
T 124.9+8.4 ng/mg tissue BEL pIPA T 178.3+18.2 ng/mg tissue ZRL, TD
Evans blue R EITAEEEEKRARZBEICHEL TERIZEML TWe (Figure 6).

LTD, #5113 ONO-1078 (0.2 mg/kg) BIRAEZR S IZAEERE/KTKAICES Evans
blue IRHBICH L TEEZEZ o 7. £7-, FAE®D ONO-1078 ¥ LTD4
#% Evansblue IRHICH U TEERMO LI (EKES, cIPA BX pIPA) I
BWTEHERRBMNHEIERZRL, €D &L ED Evans blue IRHEIZAEBEKKAIZ X
HIREEL NV ETRIZZLICHH SNz (Figure 6).
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Figure 6. Histogram illustrating the degree of Evans blue exudation evoked by LTDs (5
ug/ml in saline for 1 min) inhalation challenge in guinea-pig airways. 1. response
to saline inhalation challenge (for 1 min) after iv injection of DMSO (vehicle for ONO-
1078, 0.1 ml/kg, n = 5). . response to saline inhalation after ONO-1078 (0.2
mg/kg, iv, n = 5). B . rcsponse to LTDs inhalation after iv injection of DMSO (n
=6). BEEE==: response to LTDsinhalation after ONO-1078. The d;ata are presented

as meantSE. cIPA and pIPA: central and peripheral intrapulmonary airways,
respectively; LTDa4: leukotriene Dy; DMSO: dimethylsulfoxide; ONO: ONO-1078.
+1 p<0.01 compared with values of saline inhalation after DMSO administration;

#% p<0.01 compared with the values of LTD4 inhalation after DMSO administration.



2-2. LTDs BRMEZBMITEICHNT S FK 888 OFH

FK 888 (10 mg/kg) #lkpAHSIIEEBEKEKAICELS Evans blue JRHEICH
LTEEE 52N>/, LTDs #% Evansblue IRHITH LT FK888 (1 B&
O 10 mg/kg) & 10 mg/kg ’@Eﬁ%ikﬁﬁ%ﬁﬂji%ﬁﬁﬁmﬁL?":. Zhiz
ﬁbf, FK 888 1% cIPA BLI pIPA IZBVF 5 Evans blue FHIIH LTI

TR S I8N o7z (Figure 7).
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vFigure 7. Effects of NKi receptor antagonist, FK 888 (FK), on LTD4-induced airway
plasma exudation in main bronchi, and central (cIPA) and peripheral intrapulmonary
airways (pIPA). 1. response to saline inhalation (for 1 min) after iv injection
of DMSO (vehicle for FK 888, 0.1 mlkg, n = 5). WM : response to saline
inhalation (10 mg/kg, iv, n = 5). e response to LTD4 inhalation (5 ug/ml for 1

min) after iv injection of DMSO (n = 6). response to LTD4 inhalation after
FK 888 (1 mg/kg, iv, n = 6; and 10 mg/kg, iv, n="17). rF'he data are presented as mean+SE.
1T p<0.01 compared with values of saline inhalation after intravenous injection of DMSO.
** p<0.01 compared with the values of LTD4 inhalation after intravenous injection of
DMSO. For further abbreviations see legend of figure 6.



2-3. LTD, SRMEFBIETTHEICH TS CP 96345 HLT' SR 48968 DIEH

CP 96345 (4 mg/kg) MIRPIZEIE LTD, %% Evans blue IMESIEHIZH LT
EREXB LD cIPA TBWTHRERIMEWER 2R LD, pIPA KBWTIZHIE 2
RETEMoTz (Figure 8).  F7z, SR 48968 (0.3 mgkg) EIRAE5IZNTHOE
I BT OB RAIEIER &R S Ao (Figue 8). |
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Figure 8. Effect bf CP 96345 (CP) and SR 48968 (SR) on LTD4-induced airway plasma
exudation. The data are presented as mean+SE. B response to LTD4 (5 pg/ml

for 1 min) after iv injection of DMSO (n = 5); L _ | : response to LTD4 inhalation
after CP 96345 (4 mg/kg iv, n = 5); IR : response to LTD4 inhalation after SR
48968 (0.3 mg/kg iv, n = 5). * p<0.05 and #* p<0.01 compared with the values of DMSO

(vehicle for CP and SR) pretreatment. For abbreviations see legend to figure 6.



2.4, LTD; BRMEZBMEITEICHT S capsaicin ATAEDHE

Capsaicin OEHEDOBHZFILE LM B VT LTD, RARER, EREX,
cIPA BE pIPA BV TENEN 140.0:20.5, 138.5:12.1 BXU 197.3£23.0
ng/mg tissue @ Evansblue IRHZERLZ. D&E, EKEXD Evans blue
BRI capsaicin FILBICL > THRICHHIENA.  LAL, AKESERMLIC
BT cIPA BEL pIPA & HABABREE capsaicin NEH O THELRZED
Reinizho’z (Figure 9).

2001 Main bronchi
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Figure 9. Effect of capsaicin pretreatment on LTDs-induced airway plasma exudation in

guinea-pig airways. B response to LTDs inhalation (5 pug/ml for 1 min) after

pretreatment with vehicle for capsaicin (vehicle, n = 8) B response to LTD4
‘inhalation after pretreatment with capsaicin (50 mg/kg im, n = 8). The data are
presented as meantSE. #x p<0.01 compared with the value of vehicle pretreatment.

For abbreviations see legend of figure 6.



2-5. LTDs ZFEEMEM EFICHT S ONO-1078 HLU FK 888 DA

LTDs MARBIIERARE 1 ~ b5 DOMETAERHEN ERZRLZ (Figure 10).
ZONHEH ERITH LT ONO-1078 (0.2 mg/kg) BRI G I3ARZIHIER 2R
L, EFO LR IXEERL2ICHE INZ. —F, FK 888 (10 mgkg) kN5
i3 LTD, SRR ERICH L T2 5 X 2h o7 (Figure 10).

2500

2000
o
&

- 1500
e
-

fi 1000
el
14

500

0

Time (min)

Figure 10. Effect of FK 888 and ONO-1078 on pulmonary resistance (RL) changes
evoked by LTD4 inhalation (5 ug/ml for 1 min) challenge in guinea-pig airways. The
shaded area indicates the period of LTD4 inhalation. O : response to LTD4 inhalation
after intravenous injection of DMSO (vehicle for ONO-1078 and FK 888, n=26); @®:
response to LTD4 inhalation after FK 888 (10 mg/kg iv, n = 5); H : response to LTD4
inhalation after ONO-1078 (0.2 mg/kg iv, n = 5). The data are presented as mean+SE.

T p<0.05 and 11 p<0.01 compared with the values ot_" preinhalation (pre); * p<0.05 and

#% p<0.01 compared with the values of LTD4 inhalation after intravenous injection of

DMSO. For further abbreviation see legend of figure 6.



9-6. LTD. HZEMIBARLFICHTS CP 96345 LU SR 48968 DIFA

SR 48968 (0.3 mglkg) #IRMREIE LTDs FHREMEHR O LFITHL THEAR 1
SBEY 2 HTEBRIMEERERLUE Figure 11).  ZHUIKH LT, CP 96345 (4
mg/kg) BIRAHEEIE LTD, FHRMIBII LFICH L TRELZH5ARP o7 (Figure
11).
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Figure 11. Effect of CP 96345 (@, 4 mg/kg iv) and SR 48968 (M, 0.3 mg/kg iv) on
pulmonary resistance (Ri) changes evoked by LTD4 inhalation. The shaded area indicates
the period of LTD4 inhalation (for 1 min). O : respohse to LTD4 inhalation after DMSO
~ pretreatment. The data are presented as meantSE. Each point after LTD4 inhalation
was significantly different from the preinhalation (pre) values (p<0.05). At 1 and 2 min
after LTD4 inhalation, RL values of SR 48968 pretreatment were significant by lower
than those of DMSO pretreatment (p<0.05). There was no significant difference

between the values of CP 96345 and DMSO pretreatment. For further abbreviation see
' legend of figure 6.



3. ER

AFETIL LTDy WMADKEDHHED 5K EITHIT TOLIAITB N TILEFZBME
TUERBEHRTSILERLE. BEY MREIZET S LTD: BRMLEEBETT
#1201 CId Evans blue (85, 86) 33 L5 A VEMIET VT3> 67) &
FIRHOEEE L TAWT, 2KEHMICBNTRFICnEZEEBENTUET 2 Z &
BESNTNSY, SEOBRRRTNSOWELIZE—HL TS,  LID, BAk
Y13, ONO-1078 132 O MEFEBIETTHEICH 5> MBSO MR 212 EIT
MEIL7=. bbb, [LEMRBICB TS LTD. FRMEFEEMEITEIX leukottiene
ZRERROZRETH DI EEZRLTND,

&H, LTDs FR{ENEEZEEETTEICRT 2ANEYE tachykinin DS 285
RBE=HIT, capsaicin FILEB LU NK; SEFEPIELED 2 DOFEZHNWE.
Capsaicin {ZHEHEE C-fiber Z2BINAVICHIE (88—90) T5720, AEMZILET

Z W& D A AEN SRR T F REREBIES (91). Capsaicin LAEZEL
= EERENY TIIAE MERIC L A RE L EEEETUENERE SNV I LA S
nTVB (27,89, 92,93). i, NKi ZEFINEZBIERLTH SEEMME
MEIRRICEEL THD (18, 94), substance P & neurokinin A *® neurokinin B
kDb 8 BEEWA NKy SEEEHETHZ N5, ZOHRRTF R
BIVEY MBI S tachykinin FHFHKE I % B TT %LBTW%EEE{K
EYBETHHEZEZALNTND (95). NK;, ZAAEFE FK 888 [IAR R
R kD EER S EIET S (96) & & BHITHEME substance P FFHERIE (97)
EHETSZENGEINTVNS.  SEOHRFICBNT capsaicin LBB LU
Mﬁ%@%##%&%i&%kLﬂh%%ﬂmem@ﬁﬁm Z F R S8 B AL
ICBWTHERICHH L. ZORERE, PRSEICBNTIE LTD, AROESHE
PEFLIERERE 1= — BB, FIEHEMN 5 D tachykinin EEEZEN LIz AN ZXLNEET %
ZEEREBLTHS.

AR & BV 7 in vitro BETHICBW TS LTDs A substance P BX T
neurokinin A MEAEZE®BTEIE 8l NWEINTHD, ZOIZLEFED in
vivo TOEINEY hORERE2ZHTZHOEEDNS.  LTDs iIZX5 tachykinin
EEEICEAL T, EEZEHA b3f2£r§fﬁTé/‘@¢|ﬁl*§® ZEMRBEBINTWS.
Bloomquist 5 (80) IXENEY MEFEAITHNT LTDy 3R KOS TR E

tetrodotoxin IZ& > T—EHHHIcND T & 2L, Z OHIEIERA capsaicin FIALE



53T substance P BHBMUBIC L VHETH I E2HELTVS. THITH
LT, Manzini BEL Meini (98) I EEIEY FEKEXEFRITBNT capsaicin
FLEBIE LTD, BREETIERBICH L THEERIZSRNIEZ2HELTND.
ABIZEIZBNTIE capsaicin BIALE® LTD: HFKEIMISITHN T DEE 21T
TWaW=»HIZ Manzini 5@%&%&&@?@”5 ZEWETERNWD, in vitro TOD
capsaicin BILE & in vivo TORFLE & OEITIIA S N OERERIEWIEFET S
DNH L IR,

4@, capsaicin BTLEPB LU NK; SEGETEELBN & BICKEDHRERALIC
BNTOD LTD; BROEBBUEAEZNHTHIE2RLE. COZER
LTD. SBREEAMEICRBITS tachykinin 2N LZ#FITHKELDO X D RKER
R LD DEED D NREREZOL I BRHFRKETAMITBNWTESLTWS Z
L&ETRELUTS.  Substance P SHMREAMAL (99) IZKEMRBOFITEIRITHEEL
TMéﬁ,ﬂ%@ﬁﬂﬁﬁi5%%&%@@%ﬁﬁﬁ$ﬁﬁﬁ%&twbT*Hﬁﬁ
AL DA MEE R ERT ZENASN TS (100,101). DI &, FHEIF]
BT B ME R O BEER R ST R KERML L D PR KERRAICB N TE
WZERBWRLTWS., Thbb, EXHRKEIAICHN TR HRES LTD,
FEC Ko THEMEEESN, WEM substance P 2T 3 EEZ5NS. L)
°T, FRKEHMTIE LTD, 297 L REFEREBMMERIRKD NK; ZFFS
L LTD: ZEKRONFZEZN LEEFICL-oTIERIIN, RKEKEIIBITS
LTD: BFRSERAEILEC LTDy SEKOIRITE > TERINZLDEEZLNS.
bhbhid LTDy EFBICKEREDEREWE TH S bradykinin B PR G EERAL
KBWTHRBRANEME tachykinin ZA4 T 52FE2HL TWEZEZ2HEL TS
22). BB, D b PRGETMICTBNTIE, LTDs Z2E8ORESELEDE
X > TEEINDRTEREIZHEHEREZ N TR ERBICI > THIEI SN T
W5EEZLEN5S.

KETOBTTHBNT, FK 888 IXTNETO®ME (96, 97) ITHRTHHARITBW
TOAMGEERZRLZ. O FK 888 DOIE/ERNIEBINAIRIEIEIC XL 2 ATRE
bH DD, bNONIMEFEEBENICEL S NK; HPiEE CP 93645 ZHWNTH R
DRET 2T o 72y, AHEHIED FK 888 LFBRICHRKERAIZTBNTOH LTD,
FROEBBEFEEIH L. LidtsT FK888 ORLAHAIERE NK, 2

BHRCBRRNNSIERTHH EEA OGNS,
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LTDs WARNGEINIZERIC EF B2, MEZBMETTEICH U TR E
BZERLUE NK; P13 FK 888 3L CP 93645 {320 LTD, SRk L&
R UTIERZRSAN . ZHUIKHL T, NK: #EPi# SR 48968 I3HEI
LTDs FHEMIEFI LA ZMEI L. N5 OERIT tachykinin 2% NK. Z&KE
AU TKREFRB ML ERITLENVIEE (15, 95) LI —HTEHDTH 5.
Ledio T, §EE SN LTDy FRJEEIIO LFITME B BMETTED 2V idH
ETOREREICLDEIERICHE T SO TR, FEHIERKGICERT S
DTHB T EMNREIN.

4. INE

1) FIEY MIBWT LTD; RADREQMEFBIETTER 5> NCREFREZE
wmL7x.

2) Capsaicin IZXBHEMENS O tachykinin #4518, BELY NKy REKETIHE
HE PR SELAICB W T LTD, FBRMERLEOEINZ —EMHE L7z,

3) NKe SAMREFEIL LTD, HRIEENO REHRICHIH L.

4) LIEOELD, LTD, FRIERKIGITIT—I, MEMENS D tachykinin &

RN LIRS T B T EARR E N



# 3 B MBEESEXMEICEITS Karr Ty RIOBS

ATP B2 K+ Kars) Fv > ) B OEIMEIRMEM (102) BE<HMENT
B, T OMEITHIEE K+ Fv >3V K DRIRSAD K 1 it 2 e
ETHZETHIREZANMBMERZZLEEEZLSNTVS (102, 103, 104). i
FTIC K Fr >)VEOEIL acetylcholine (25, 27) B KT histamine (25) FFE
ST NG RS2 5 ONC serotonin (5-HT) SFREGERE (24) 2HfIT2 &
WEEINTWS.  Ef, ATP B2 K+ Frv > FIVBEOEN D) AEB M
H DT eNANC PHEERHIEIC & D & 315 K8 FE B IE fOs 2 Mfild 5 2 &
DESNTNBR, ZOMER BRSNS 2B TIERLZT Ta<a
U SAEB R B LN eNANC HEHEKEKRNS D acetylcholine * substance P
Lo EAEEEE ORIEIEEESEE LTS T EMREI TS @) .
HRMIEE DRI END substance P REESIET VTl < SBAEOBENE
ELTHISH, MALEBBETTEERAEZETS 6). SIEXMBCENWTRER
ETEERFREEZ SN (8), AEHREN U AHREEREDTO—imE#HE > T
n5. Lhib@ﬁ§6, ZDEERIEITBNT ATP B2E K Fy oRIBED
EDITHELTWBNERF L EREIIRERN.  RETE, K Fv RI)VEO
EERAW, HREEKEREICBITS ATP BEE K Fv o RIVOBEESIIDWTHR
95, ’

1. EBRAEBIOEREY

1-1. ER#HY

SERICIIKE 300 ~ 350 g @ Hartley REMEEILEY b (EEREY, LA,
n=_88) EMWZ. E¥id urethane (2 ghkg) BIENREICL ZHERTIC 37C @
RIR/Nw B (Deltapase Isothermal Pad, Model 39DP, Braintree Science Inc., UK)
HITEEERBR, MEFRDS NCHEREFREZBHLE.  EB#RCIRY T
FL2AZa—L PE-50) ZEALT, #HLEEN I VAT a—H—IZkDME
ZRELZ. &z, MERIIRRAREICER L.  ®BIRESICE170

J2¥ (MS-N50, 7I)VE, BER) ZHWE.  EITERO 30 21T atropine (1
— 32 —



mgkg) B J:U propranolol (1 mg/kg) ZFHIKAIEE L, muscarinic Z&MAL 5 N
Be-adrenergic ZAARZE AT L Iz A HEWT L /=, |

1-2. REHBPHBRERERRTO M-IV

R OERREMHRE TR Z I L =2RICENTNRSBMEEE L. M
934 BIRNIEGERBRICBNTLUTO 6 HEeMWwez: HIE, YM 934 B (1
mlkg BIRAIEE) AIALES & CHRIORERIB (n = 5); %118, YM 934 (100
mg/kg BIRAERS) AILE S K OBEERRERIE (n = 5); I, YM 934 IEHKAT
B R L ORERERIE (n=6); BEIVE, YM 934 (10 ng/kg RN S) RIAED
K OREMERIE (n=6); FVE, YM 934 (30 ug/kg #IRAHRE) AilES X%
ERRERIE (0= 6); SEVIEE, YM 934 (100 pgkg #RAIEE) RILES X CRRERRE
FE m=6). YM934 &2 WIEEIE Evans blue (30 mg/kg) F#kANRED 1 7
FMCALEL, LB 1 2RICHKEMREE S 5 WIIBERNERERIBZf T 2. 38,
AEMRFIBIIBELRIBEEE (SEN 3201, HANE, ®x) 2RAVWT 5V, THz B
KOV AMIRE 5ms OFHETT 3 AT .

SLE M substance P (0.5 BET 1 uglkg #IRMNIES) FROLEZRETTEITHT
% YM 934 (100 ug/kg, n=5) HDWIIEHR m=>5) OEAIL, KEMRRHERFRE
EED Evans blue RHEMEMERT substance P B2 WTfrolz. YM 934 %
5 WA KIE Evans blue $#IRAES 1 SRnicUEL, LE 1 2RI SHED
substance P BIRAR S IC L D IMEZEEMETTEZERE L.

ATP BeZiE K+ F+ > RIVEHEEK glibenclamide (25 mg/kg) FEF (n =6) H
L UEBEET (glibenclamide ¥A#H 5 mlkg, n=7) TD YM 934 (100 pg/kg, Fik
R E) OREMEHIEDEEBETEICN T SERERNLEZ. £k, BiES
HTFTHREKEIC glibenclamide (n = 5) BROZDEHE n=5) OEMZERFMLZ.
7238, glibenclamide &% WIEZOEHIE YM 934 5D 15 AHIIC®O-< D &
(%9 0.5 ml/min) BIRAIREL7Z.

13, SENEEBMFEONE
SEEBN Evans blue HEROMEITE 2 ECHBLAEFEIEL TH- 7.
MG S B2 substance P A 1 HEICHBIRS X CABIREBRL, K
EREEEL L. SEMMREE, TREL PRSI CEMAINSES (T
45 —



e, CIPA BEU pIPA) @ 4 ZALIZ/HF T Evans blue IRHEZRE L 7.

1-4. fFERZEY

K+ Fv > 3)VBO%E YM 934 Lz NEEE (RR) TERLIZLOZHEALE.
ZOMWZLITOLeEEA L= :  Evansblue dye, glibenclamide, substance P
B LT urethane (Sigma Chemical Co., USA); dimethylsulfoxide (DMSO), ethanol,
formamide BL sodium hydroxide A (NaOH, FIJEMZEET, KIR); atropine
sulfate (FHUHEE, KIR); propranolol hydrochloride (Imperial Chemical Industries
~ ple, UK); 5% glucose AP L O EH AKX (j(ﬁf@i%, ).

YM 934 & lmg/ml 12725 & 31 10% ethanol, 10% DMSO BXU 80% K
KICEBLHDEREKTIERFERLUTCHEMALZ.  Glibenclamide (& 0.1N
NaOH IZ 25 mg/ml THEMLI=HDE 5% glucose BT 5 mg/ml ITHRL THE
AL

1-5. HETAEAT
F— [T EIE YRR (mean=SE) THERLZ. FAHAMEEFUTOXRLIDE
HL, &8 T Student’s unpaired t-test 2L DFEIRINT 2175 /.

[EHME] = BEEMME +0.33 X (MNEHME — #EMIMLE) ]

Evans blue JRHE!Z Student’s unpaired t-test 3L Bonferroni correction %
EREICIOREINMBT 2T o7, £k, FNENOHERIETICKDESIZE p
{EAY 0.05 LTOEZRLIZDDEFMEMIICERREND 5 LW L.

2. REER

2-1. REMEFHDESBETELKT S K Fv o RIFAOE YM 934 OFH
HREMRAMIILRE, EREX, cIPA BELY pIPA OTRTOKREHMITBNT
BICMEBBEZTTEL = (Figure 12). YM 934 (10 - 100 pgrkg) EIRAHR S

BENTNDOKEHALIT B VT S WE FRERIBULE E B IETUE 2 A RKERICHIE L

— 34 —



7=. Z_Q)&-’é, YM 934 (100 pg/kg) BIRAIRSIZERIESET o MBRERICH
UTEEZRIZI/aM o7z (Table 4).

Trachea Main bronchi
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YM (ug/kg) YM (pa/kg)
Sham Vagal stimulation Sham  Vagal stimulation

Figure 12. Effects of YM 934 (YM) on plasma leakage induced by vagal nerve
stimulation in trachea, main bronchi, and central (cIPA) and peripheral intrapulmonary
airways (pIPA). The opén columns indicate the response to sham stimulation (sham)
after injection of the vehicle for YM 934 (0) (1 ml/kg, intravenous, n = 5). The shaded
columns indicate the response to sham stimulation after YM 934 (100 ug/kg, intravenous,
n = 5). The closed columns indicate the response to vagal nerve stimulation after
injection of the vehicle for YM 934 (n = 6). The oblique columns indicate the response to
vagal nerve stimulation after intravenous injection of YM 934 (10 ug/kg, n = 6; 30 ug/kg, n
= 6; 100 ug’kg, n = 6). The data are given as meantSE. +p<0.05, 11 p<0.01; significant
differences between O values and sham stimulation (Student’s unpaired t-test). *p<0.05,
#x p<0.01; significant difference between 0 .Values and vagal stimulation (Student’s

unpaired t-test with Bonferroni correction).



2-2. Y EM substance P HERMEZBMEITHEICH TS YM 934 D EH |

S E I substance P (0.5 BEW 1 pglke) FIRNIHEFIIT R TORERMITHB
TREMERE & ZERBREONEBBMEEZR L (Figure 13). ZO/REME
substance P AR IMEBBIETTEIZH LT YM 934 (100 pg/ke) EHHIER 2R 72
Moz,

A B
Trachea Main bronchi Trachea Main bronchi
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160 [ ] ! ] 1601
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Figure 13. Effect of YM 934 (YM) on plasma leakage by exogenous substance P (SP) in
trachea, main bronchi, and central ‘(cIPA) and peripheral intrapulmonary airways (pIPA).
A: administration of SP (0.5 ug/kg, intravenous). B: administration of SP (1 pg/kg,
intravenous). The open columns indicate the response to SP after intravenous injection
of vehicle for YM 934 (0) (1 ml/kg). The closed columns indicate the response to SP after
YM 934 (100 ug/kg). The data are given as meantSE of five animals. NS: not

significant (Student’s unpaired t-test).

2-3. YM 934 O#MFERICH TS ATP BEM K- F+ o RIBEEE
glibenclamide D{EMH
ATP B2t Kt Fv > RIVHEE glibenclamide (25 mg/kg #IkRNIES) #NH



BRBEABEGETOMERBIIH L TEEEZRIFSI /N> (Table 4).
Glibenclamide (25 mg/kg) DEIRAKREICL D YM 934 (100 ugkg #IRAESE) ©
PAEMERIWAETE Evans blue IHEBINCHT 2 MEIERITT T OB T
FIEE2ICHEE L (Figure 14). D&, glibenclamide DEHEIC L > T YM
934 OIERBREEZZ TN,

Trachea Main bronchi
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Figure 14. Histogram illustrating the degree of inhibition of vagal nerve stimulation
(VS)-mediated plasma leakage by YM 934 (YM) in trachea, main bronchi, and central
(cIPA) and peripheral intrapulmonary airways (pIPA)in the presence or absence of
glibenclamide. The open columns indicate the response to sham stimulation (sham)
after intravenous injection of vehicle for YM 934 (0) (1 ml/kg, both n = 5). The closed
columns indicate the response to vagal nerve stimulation after intravenous injection of
vehicle for YM 934 (vehicle for glibenclamide, n = 6; glibenclamide, n = 5). The oblique
columns indicate the response to vagal nerve stimulation after YM 934 (100 mgrkg,
intravenous) (vehicle for glibenclamide, n = 7; glibenclamide, n=6). The data are given

as meantSE. Significant differences between means were analyzed by Student’s t-test.



Table 4. Effect of YM 934 and glibenclamide on basal plasma leakage

Plasma leakage (ng/mg tissue)

Trachea Main bronchi cIPA pIPA

Vehicle for YM 934

(0 ="5) 13.043.5 12.4+2.0 16.045.1  12.34.3
YM 934 (100 pg/kg)

(n = 5) 94.5+11.8 17.948.0 17.4£5.8 18.8+5.0
Vehicle for GB

(n=295) 13.9+6.3 17.2+£3.2 . 15.6£1.5 18.2+1.8
GB (25 mg/kg)

n=25) 13.2+£3.8 15.9+3.6 20.7+3.2 20.243.2

Values are meantSE. cIPA and pIPA; central and peripheral intrapulmonary airways, GB =
g]ibénclamide. Vehicle for YM 934 consists of ethanol, DMSO and distilled water. Vehicle for
GB includes glucose, NaOH and distilled water. No significant difference was observed among
the values of YM 934, vehicle for YM 934, GB and vehicle for GB (Student’s unpaired t-test).

2-4. MEICHTSD YM 934 O1EH
YM 934 RIEHIAEB XVONEHODEZAERKENICTE S Y72 (Table 5,
Figure 15). YM 934 £HAEORARINILER 1 SLRNICED 5N,

60
BP

(Torr) %9 % w x
20 A A
0

YM 934 (iv) 10 ng/kg 30 1g/kg 100 ng/kg

1
1 min

Figure 15. Recording of systemic blood pressure (BP). The time of intravenous (iv)

injection with YM 934 is shown by the closed triangles.



Table 5. Mean blood pressure change by intravenous YM 934

Preinjection - Postinjection A change

mmHg % change

Vehicle

(n = 6) 44.4%5.9 47.3+7.7 2.1+3.3 2.143.3
YM 934 (10 pg/kg)

(n = 6) 42.5+4.0 31.1+1.8 —11.442.9% —25.345. 1+
YM 934 (30 ug/kg)

(n = 6) 40.6+3.0 26.6+2.4 —13.951.0%  —84.742.1%s
YM 934 (100 pg/ke)

(n=6) 37.3+1.4 23.5£0.7 —13.8£1.7+ —36.6+3.14%

Values are mean+SE. Vehicle for YM 934 consists of ethanol, DMSO and distiller water.
* p<0.05, #* p<0.01 compared with values of vehicle for YM 934 administration (Student’s unpaired
t-test).

3. BE

SENIMEHBETTERR, BEMMERIRICST S AN EMIEOIHEIC X > THEH
FBEEAMOBEARE &Ik DBIERIINS. 0T EEBITRERRFEN
HDNEEES2MICEMATLENTVS (7). TIEY FNRECBT2HRERELE
BB TIEIL atropine, propranolol 3% WIEHZETEREE hexamethonium DT
WBIC X > THERZIRNIENS, MHEMREENRD tachykinin FITL>THIE
BIanBEEZENTNS (100, 105).  F7Z, capsaicin FILEICK 5K %
N OMHERTF KB (105) &5 Wi tachykinin HHEKES 5) KXoTIOM
EH BTSN ZERHENTWA. I 51T, substance P I EINEY
FRE BN TR DSRNIIEEBIEFTERR (106) ZRL, TOZERIL ERED S
KRGE DB 50 HHA OFETEEH S L CMEPRRARICEEL TS (15).

YM 934 1ZEILEy ~&SE OMHREME I E R FTEE I U2, R s
BEOMEREERTRITINEMYE substance P IC& 3 MEBBETTEICK L TIIRE
B ZISMo T YM 934 [FUHERB & OHRBERIfE 2D K+ Fv > IVEH
(107, 108) & FABICHBEENIC TR EEZ.  [EXBIROIERSIL0EE



BRI ThH D HEMM SRR TOMAREZHINSE, TORR, [EMBRICH
W EBBENTIET DREENDS.  EE, £ 4 ETRRLIICEHE
BRL 38227 (600 pg/kg #IRMIZS) IZhE B TREMRICBT 2 NERBMEZIT
EIEE. LALAans, KETHWZ YM 934 ORIRIIIERIEE O miEEHE
B8R 527, SEME substance P BRMEZBMITEICN L COARTEEE
2ok, X517, YM 934 OHIEIERIZ glibenclamide ALEIZX DFERIT
WELzELD, 2EESNE YM 934 OFREMELEEGMEITEICN T M
fERE ATP B2 K+ Fv o3 VBEOERICL SO TRES S0, METREER
725 N MR BZHLIcED < MRS EATIRANEE A BNS.  LEA>T, YM
934 IFHEMRAERD b OWEARTF R EEET 2 2 LT &> THERELE
BERETLEZTHT 5 EEZEND.

HIB RN B DR T F FRH 2R 5E 4 OFEY) (109) KA SNTNS.
Opioids Liqj*ﬂiﬁaﬁ%b:ﬁblf substance P M ZHET 52, [KEITBNTD
tachykinin BUHEIC &> CERREEMLEZRBEIEZTHE TS 21). T5IT,
y-aminobutyric acid (GABA)s Z#4F (110), histamine Hs &M (101) BLW
neuropeptide Y &K (111) IFMBEHREIEKICHEET 5208, [BIZBNWTINGR
FHE OWE LM BN 5 ORERTF REHZRET 2 2 &5 N TS,
DI CHMEMRED L F TAMCEET 2HE < ORRZZEFRBNNITND
HERTF R ERET B2 205, Ths OHEEERICHEOEENEEL TY
BT THB (109). &L, Ty MEUFERICBWT popioid, GABAg B
X7 muscarinic My SAEFIEIINTNOMBEE Kt 22575 AZRIED
EEBICHIBEEOBAEZ N L CTHEMROBEE L E2IHIT 2 I EAREINTH
% (112). BEIOREICBNT, bbb BIEHRE ibudilast 2% ATP B3
K+ Fv 2 I)VED 20 U THARMERED S OMRATF FRHZEEL, &
BEHEMEEBEFEZNETAIE2HRELEZ 118). LENST, K Frorx
DR 12T T ARSREDERLIC L > TREEINSMRERTF FRHEEFIC
HBOWF & LU THERT HAREENE X 5ND.

K+ Fv RV OEZ K Fv o rIVBEOERICKSMEEDOBEIM (103) %
VERHF LT HEMHBERTHS. Kt Frx)VBHEDOE cromakalim 13 in
vivo (24) BEY invitro (25) IKBWTEINEY hRUETFEH ZitEsES. 7,

S 24K cromakalim OIEMEAETH S BRL 38227 b E/-b MGGENIEHIRED 25t
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EXFDIENHSNTND (26). HREMESEIHERICHB T, cromakalim
3 AEEMEIE RSB KN eNANC HE#E ROt O M IE S 230603 2 2 & 2%k
EINTNBDAR, ZOMEERIZRE RS ICONT 2 EEREMRZI TR L
MM U AREREMED 5 O ACh FRHEEIEIR 5 NT eNANC HEFHRED 5 DHFHEN
TFREHEIEIC Lo TEERIINTVWS 27). % 1 ETHRRELDIC, [E
32%%@%%%7’*‘)1/“@6 HEMNPFIREZET)EY NRKERBICBWTO ) 1E
BB LN eNANC MHEORISENTEL TH D, [KEXWEITE T 5 MR
SERBOEERINTREND. EAEBEOHELD, ATP BEE K- Fv U*)VEA
OISR 3B AN 5 DR AR TF R 2HET 5 2 & THRRMEKERE 2 M
TBENREIN.

4. INE

1) FHKICBNT, K+ FroR)VEOE YM 934 BEILEY PREITBIT 4
o UM I % M TUE & H R U7z

2) SLEME substance P BFEMEBBMETTEICK U CIRISIERZRS Mo/ T
L&D, K+t Fvx)VBEOEZMEHEEERDN SO substance P Z2IETHE
TEMBENRTF ROKHZEHET S Z E THRERKEREZNH TSI EN
RNz |

3) foT, K+ Fv > R)VBANEDO LD RMEMEHEE LT 2RYII, HREER
HEEREZEHHITA2OCERATHS EEDNS.



& 4T PERRSHEXEICBITS Karr FroRIVOBEE

wE a7 Y, B IgE 2N LET VIF—HREREE, [EXmSICBN
TEERBRO—DEEZLNS (1). 7&MTH, FIRRAICI - TSRS
JEEET 2 histamine ® LTDs &WoREHEEME (114) 1F, K[ESNERIS
BN IEBBETERIILD ETIREREEFHFETS. KEIMEOTIER
EICBWTIL, 8 3 BTRLEI D IKAREREN URREREDNFET 572,
RN SHENTNAHBEICLVFERINL 7 LT HKEREREDEETH
5. ZOT7UIVE— R EICIEEIEN 5O histamine EREB KT LTDs i
BEEN U THERINSN, ZOFEFRISEREITH TS K Fv o RIVROREOE
FIcOWTHEZERE TR, KECZBWT, NIEFEIERERSTNT S K
F v 2 XVENEOERERNT S ET, KEREICBNT ATP B2t Kr Fv
CEINMEDIDITHEE L T A NEHERA.

1. RBAEBLMEREY

1-1. ERAHY

BRI ITREBIEN/E L 7= Dunkin-Hartley REEHEEILEY b (MEEREY, IR,
KE 200 ~ 250 g, n=77) ZRAW/Z.  PUREBEZ 0.5 ml FIT 10 ug ovalbumin
(0A) BET 100 mg AOH); 2EDEBEARKARE 4 EHELEY SOEEIC
o BFENBRET 5 EIck DTy, FUERME 3 BRBICERICELE (40).

12, MESRERERXMEREIO LI

ML urethane (2 g/kg) MEMEMIREIT X 0 FEME, HIEEK 37C ITHERFS 27
DICRE /Sy R EICESE, WEREDOZDICEESIRR S NCREYER S D7D ITHEH
#wIRE 7N ZEhERI R, EEHRICEIRVIFLAZa—L (PE-50) 2
CALT, BELEERS VAT a—— X DMERRELE. RO 30 I
atrdpine (1 mg/kg) BL propranolol (1 mgkg) ZFIKMHE S L T muscarinic ¥
X0 pr-adrenergic SEKRISZER L2, LIJEHICKENZa—LVEFAL,
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e U7 NTIE2% (Model SN-480-7, 7/ ®4ERR, HK) IZXD 1ml/100g @
1 EMRER% 60 E/min ORHETFTCATHRE L.

OA (3 mg/ml) &%WIEBEEEKRARBEIIEE PR T 51— (NE-ULLB, &
A0, BE) ZRANWTEL (BORTHE 5.0um) U, ATHEEORSMZN LT
SENZa—LED 30 BEfTo/k. ARARBERICBWTIERETO 5 #eH
Wi o %1%, DMSO (BRL 38227 &1, 0.1 ml/kg #IRPRE) RES I UAE
BEAEKBARE n=6); %1%, BRL 38227 (200 ugkg #IRARE) RIEB X
DEEAEKBARE n=6); B, DMSO MLEBIV 0A WARE (n=6);
5 IVEE, BRL 38227 (200 pg/kg #IRAIRE) FLEB LD OA WMARE m=6);
V&, BRL 38227 (600 ugkg #ARMIRE) pTLEB LT OA MARE (@ = 5).
DMSO # %Wt BRL 38227 i Evans blue (30 mg/kg) BIRMNIRED 1 HRITK
5L, O 1 HHBIC 0A H50IEHEARKERAREL. BARER 5 7
B OIFEF 2 HIET 3 LT, 5 HBROKEMRED Evans blue IRHEBZAELZ.
B, BEHETE 2 BETRRLAEFEICECTITo2. &7ZL, Evansblue
HEOREREE, FREX, PRAMAKE (cIPA) BIUKRMAMAKE ©IPA)
O 4 BEERNTEELE.

1-3. Histamine #%\\% LTD, FARTERAERETO I -V

ERIIFERREEAREERICE BT, 0A MBIBETILTY hERAL
Tff-7-. Histamine (2 mg/ml), LTDs (5 mg/ml) BXOEREHKITBEE ST
SAHF—BRANTELL, ATEEBORKMEZNLTKENIZa—1L&D 1 7FH
fForz. FERICBWTUTO 6 BEAWE: 5 18, DMSO (0.1 mlkeg ##iik
MR 5) RED KO EEEE/K (histamine BH) MARE (0 = 6); %0,
DMSO FilEB LN histamine BMARE (n=6); F1#, BRL 38227 (200 pg/kg
#IRMIES) FTLE B LY histamine MARE (n=6); HEIVE, DMSO AILESB L
DA AR (LTD, i) BARE (n = 6); £VE, DMSO ALESB LT LTD,
WARE (n=6); BEVIE, BRL 38227 (200 uglkg) FILESB LN LTD: RARE (n
=6). Histamine 8L LTD4 IREIL OA WARE -FREOMEI LR ST
I~ Evans blue IRHITTENESNDREZ AN,



1-4. PRFER histamine BWEEEDEE

OA BEBNRMEL7=ENEY b 12 MASHHLAZESE 1 ~ 2 mm ORFHLERA
ERWE.  JHYH (100 mg) & 37C KRR LZZ 1ml ® 10 mMHEPES Ny 7
7 —&E&T Tyrode's WP T 15 PELRE(LSIEZHEIC OA (0.03 - 1 pg/ml) HDWN
IZAEEBEKT 30 AHREL.

Histamine BRIEERAI O K57 40— HPLC) ZAWTERLZ (115).
FNENOY LTINS ER LA 0.5 ml O EEDD WA T 7N 256 Wl
@D 60% perchloric acid Z&AL 7z, EfﬁﬁJJﬁ"’ﬁ‘\/?")Hiﬂf Jray - mEDFAY
— (Kinematica, Switzerland, 15 ®H) ZHWTHBRLZRIZ, 15 2RHEEDS
(10,000X g) LTLEZEZ. 50l OLEEE HPLC EEIZIEAL T histamine
% cation-exchanger (TSK SP-2SW, 6 mm intradermally X 15cm, 3RV —, RK)
(o & DSBEL I 7 LA 1) & F T ophthalaldebyde Ik DML, BOLREE
& (F-1100, HM, ®X) 2HAWNT 360 ~ 450 nm DWW RHEEH TEMEZREL
7=.  Histamine BB AT histamine BEEICHNT HEIE (%) THRRL
7= ZO&E, FiET histamine ME BTG LIET histamine B LMY
> 7 )V histamine BOFNIC L > THEHLZ.

1-5. fEREY

ATP BZ2# K+ Fv > %)V DO BRL 38227 X SmithKline Beecham 3
GER) kVEBEEIN-b0EFEALE. MICTOEYZMEMLZ . Ovalbumin
(OA, grade V), urethane, histamine, dimethylsulfoxide (DMSO), formamide B
X 7% Evans blue dye (Sigma Chemical Co., USA); atropine sulfate (FJHZE, KXfR);

propranolol hydrochloride (Imperial Chemical Industries ple, UK); leukotriene D4
(LTD4, Cayman Chemical Co., USA).

1-6. HRETEEAT
F— 3 EAE UL ZE (mean+SE) THERLU7Z. FHMESRER L OMmE
Z{b & EHAI L 7= 3R E B L OHEHINEL D, UTOoRZRAWTHEELE.

[FHEIE] = BERAIME +0.833 X (HEHME — JRRMME) ]



FEH B LT OA #% histamine EEEEIIZCEE BT B LV Student’s
unpaired t-test {2& ¥, Evans blue JEH &I Student’s unpaired t-test 12k Dif
SR RIT ST, E2, TNThOMEEITICKV/SNT p E2° 0.05 LA
FTOEERLEZDDEREMICERTEND D EHI L.

2. REMER

90-1. SHIERIGICHT B K+ F+ >~ #JLBIOE BRL 38227 OIEM

0A MARBIIEEICHEF 2 LAL, TOLFITIRARZSE 3 7RITERKREED
7.  BRL 38227 (200 ug/kg) #IRMIZEIZZ D OA FHRMES LF 2HRITHIH
L7 (Figure 16). %7z, histamine $&U LTD4 WARBICL > THHERAR
& ERRICE SRR O LR &R L. Histamine 3Kk LTDy £NENDN
W BIIREBE 5 HUNICEAER>-.  BRL 38227 13 histamine FHFEMIK
P ERCH U TERRNEWEREZR UK (Figure 17). £k, AAHED BRL 38227
13 LTDs SHFeifigs L& L THiflER 2= ICE o7z (Figure 18).
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Figure 16. Inhibition of ovalbumin (OA)-induced bronchoconstriction by BRL 38227 (200
ug/kg, given intravenously). Open circles indicate the values after DMSO (vehicle for
BRL 38227), and closed circles indicate the values after BRL 38227. Each point
represents mean+SE of six sensitized animals. There is a significant difference between
two time-response curves (two-way ANOVA, p<0.01). Significant differences from saline
(vehicle for OA) inhalation values (pre) are indicated by T p<0.05 and 11 p<0.01 (Student’s
unpaired t-test). * p<0.05; significant difference compared with the values of DMSO-

+ pretreated animals (Student’s unpaired t-test).
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Figure 17. Inhibition of 'histamine-induced bronchoconstriction by BRL 38227 (200
ug/kg, given intravenously). Open circles indicate the values after DMSO (vehicle for
BRL 38227), and closed circles indicate the values after BRL 38227. Hach point
represents mean+SE of six animals. There is a significant difference between the two
time-response curves (two-way ANOVA, p<0.05). Significant differences from saline
(vehicle for histamine) inhalation values (pre) are indicated by f p<0.05 and T+ p<0.01
(Student’s unpaired t-test). * p<0.05; significant difference compared with the values of

DMSO-pretreated animals (Student’s unpaired t-test).
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Figure 18. Effect of BRL 88227 on LTDs-induced bronchoconstriction after DMSO
(vehicle for BRL 38227, open circles) or BRL 38227 (200 pg/kg, given intravenously,
closed circles). Each point represents mean+SE of six animals. There is no significant
difference between the two time-response curves (two-way ANOVA, p<0.01). Significant
differences from saline (vehicle for LTD4) inhalation values (pre) are indicated by {1
p<0.01 (Student’s unpaired t-test).

2-2. MEFBMETTHEICH T S BRL 38227 DA
OA MARBIIEEARKRARBILL T, &8, EREXL, JJPA BLY pIPA
D4 EALDETITBWTHERER Evans blue IRHEEMZ/RL/]Z. BRL 38227
(200 pg/ke) BIRMNIREFNE & TIIABEAEKRARERO Evans blue IRHEEIC
BEEELZIMNo 7D, OA #EF Evansblue RHEEMEZRE, EREICBNT
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ARICHHEIL /- (Figure 19). UM LAERNS, cIPA BEW pIPA IZH1T5 Evans
blue IRWHEBBEINCH U TIIXAE BB EZR S o= (Figure 19).

Trachea Main bronchi

150:; \LS p <0.05 NS p <0.05
™ - 1 - I_;kﬂ
= _ ' ' * % | l
2100
@
ol
gp 50

—_
5 o= — |
:D; IPA IPA
c N.S. p N.S.
S 150 — Eaa—
o)) N.S. N.S. sk
= 1 1
2 100; -
7))
% #
> 501 .
Ll I
JE =

DMSO BRL DMSO BRL DMSO BRL DMSO BRL

Saline Ovalbumin Saline Ovalbumin

Figure 19. Effect of intravenous administration of BRL 38227 (200 ug/kg) on
ovalbumin-induced airway microvascular leakage in trachea, main bronchi, and central
(cIPA) and peripheral intrapulmonary airways (pIPA). Responses to saline and
ovalbumin inhalation after DMSO. The data are given by mean+SE of six sensitized
animals. Differences between means were analyzed by Student’s unpaired t-test; N.S.,
no significant difference. #* p<0.01; significant difference compared with that of saline
inhalation after DMSO values. # p<0.05; significant difference compared with that of

saline inhalation after BRL values.

ZRAED BRL 38227 (600 pgkg) HARAZRSIZEREEKRAZER O Evans
blue IRHICKH L CEERE®EREZRLZ.  TOEED Evans blue REEZRL
ITSE T 11.2¢3.6 v.s. 58.0:7.6 (p<0.05), EEEX T 19.2:5.2 v.s. 116.6=13.7
(p<0.01), cIPA T 15.1x2.6 v.s. 84.6226.0 (p<0.01) BLY pIPA T 17.7:4.6 v.s.
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100.0+29.8 (p<0.05) ng/mg tissue TH > /Z.

Histamine WMARBEIZEBRBHEKRARBIZLL T, cIPA ZR<ITRTOKREH
FrTHETS Evans blue IRHBEINZRLZ. @ histamine 3 Evans blue
BN LT BRL 38227 (200 pgke) BIRMZRSEIEREXICBNTOIE
ZMElER LU (Figure 20). LTDs BARE S histamine &FRICHER
Evans blue lRHEO#EMERL7Z. @ Evans blue RHEHEIMNINL T BRL
38227 (200 ug/kg) BIRPIREIIEE, EREXB L pIPA IZBWTITHE KM
VERZRLUED, cIPA ITBWTIEHISIERZRTICE £ o7 (Figure 21).

Trachea Main bronchi
80 N.S. P < 0.05
o
4 60 | * %
»n " ok
D 40
)
o
)
£ 0;
o
%h clPA plPA
0 80
s 60 N.S. N.S.
§ 40 ' * %
7
. .
DMSO DMSO BRL DMSO DMSO BRL
+ +
Saline Histamine Saline Histamine

Figure 20. Effect of BRL 38227 (200 pg/kg, given intravenously) on histamine-induced
microvascular leakage in trachea, main bronchi, and central (cIPA) and peripheral
intrapulmonary airways (pIPA). Each bar indicates mean+SE of six animals.
Abbreviations are the same as in figure 15. Differences between means were analyzed
by Student’s unpaired t-test; N.S., no significant difference. * p<0.05, *x p<0.01;

‘significant difference compared with the saline inhalation after DMSO.
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Figure 21. Inhibition of LTDsinduced airway microvascular leakage by DMSO (vehicle
for BRL 38227) or BRL 38227 (200 ug/kg, given intravenously). Each bar indicates
meantSE of six animals. Differences between means were analyzed by Student’s
unpaired t-test; N.S., no significant difference. * p<0.05, *+ p<0.01; significant

difference compared with the saline inhalation after DMSO values.

2-3. MEICxd % BRL 38227 OFR

BRL 38227 (200 XL 600 pglke) EEMRAE 3SR 1 2LAICTORKRK
&7 L7~.  BRL 38227 [ZFIEHABIKELELETHRERZRL, TOMET
WeiEfIEYAE (DMSO, 0.1 mlkg) FEFHICH U TARICEMEEZRL T (Table
6).



Table 6. Mean blood pressure changes after DMSO or BRL 38227 in sensitized guinea
pigs.

Preinjection Postinjection
n (mmHg)
DMSO _
0.1 ml/kg, iv 6 38.9+£3.1 41.2+1.9
BRL 38227
200 pg/kg, iv 6 40.0+2.6 30.4+1.91
600 pg/kg, iv 5 41.0£2.9 95.841.8t

Definition of abbreviation: n = number of animals; iv = intravenous injection; DMSO =
dimethylsulfoxide. Values are presented as meantSE. § p<0.05; significant difference compared

with preinjection value by Student’s unpaired t-test.

 2-4. FH#EBUERICH (T HHUESESE histamine BRI TS BRL 38227 DERA

OA BEENRMETILE v N OIFMIEARIZBNT 0A (30 ~ 1,000 pg/ml) TFBERK
FRIIZ histamine EBE/EMZRL7=. BRL 38227 (105 BX 104 M) XD
histamine HEBEICXT L TREZ 5 A 72N> 72 (Figure 22).

30+ A
g
&
© 204 T
2
2
[
£
£10- .
d
x | ] K
0- V‘. ~
'—_Il T ) l—'Il T T 1
0 0.1 1 0 0.1 1 3

OA contraction (ug/ml)

Figure 22. Effect of DMSO (vehicle for BRL 38227, open circles and open triangles) or
BRL 38227 (10% M, closed circles; 104 M, closed triangles) on ovalbumin-induced
‘histamine release from chopped lung tissues. ‘ Each point represents mean+SE of six
sensitized animals. There is no significant difference between two concentration-

response curves (two-way ANOVA).



3. BE

AETIE K+ Fr o F)VBENOE BRL 38227 #HWNWT OA FIRBEENRIEEN Y
| ~ OURBFMES L7 B L OVIEFRESENEZEBEDOTUEICB TS K F¥ >

FIIVOBGEKRFLE. IhSDRBEERT AR EYE & U TIEERERER
BAICEXDHEEND histémine ® LTDs BESHENTWVS (116).  FFiZ,
histamine 137 L b — % @ B B K0E I SONIC BT 5 FERFIBYMETH D,
histamine H; #EHEZRAWEHENE < DS EZ{THONTVWS (116, 117). |

OA BMEEIE Y M OHFIRBFRMES LB RKKICH L T BRL 38227 1 in vivo
THEIER 2R U720, FHIREBEARD 5 OFUERRIC K5 histamine HEEIC S
UTCIEMEHWER Z2REmh->7=.  F7=, Black 3K Barnes (118) ® K+ Fv >
VB O DMEFSHIAE O & 5 72 JE BE MR O M b7s 5 NSk 2 HE L 7a W
ZERBRELTWS.  —7, BRL 38227 i3S EMED histamine 1<K BHEH LR
ZHEHILZ.  F£72, in vitro ZBWTIE K+ Fv > %)V O%E BRL 34915 &
histamine Tz & 2 &8 IR MG RS 2 B EERFERICHIR T2 L WO RE (24)
HH5. L7=2oT, BRL38227 MRL 7 OA BRME®RIIEY MIBF2EH L
& L:ﬁ?é MEIERNE, TEMHIEOBRERHFICE 2O TidR<, [EFEMHITH
THEHEERAELEASNS.

BRL 38227 i3HEHHB L histamine FFHEEIE K IHITH S 5 BH2MH
R ERLEDIH LT, LTD, BRI LRI L CIE s i s 2R & 75
Mol ZOXIBIENEOENICED K Fv RV BOEOERDENIIM
hHEILENTWS. =EXE, K Fv o ®)VEOE cromakalim ¥ ACh FRES
e R SIS E 5 A, substance P iFFE&GE INME RS ICH LU TIIMHHER 2R &
BN ENBETNTNDS 27). IZDEIIT, HEROEVWITE>T K Fv >
FIVEOEOUEERNESIERE LU TUTICRTIDRAIREENEZEZ5NS.
D ATP B K+ Fv )V OREON K+ Fv o RI)VE ORI XS LEHHEE
FOEREETH B, IHEMEDENCE > THRE N5 EN BN O TR B E
DRIMNERBEDIT K Fr¥ o R)VEOEOERICHENVIHTSS. @ £,
HEa OIEMBENIER IS EERTADI3MBEA Cazr BRELRNLELLD
0N, ENMEMEICX>TZTD Ca2t @Eﬂ%’%?ﬁi?‘&éi&?ﬁf‘ﬂ 53N TS (103).

ST LR L7 5 UREIC BT 2 MEEBMEDTTED M BN REFE R D EE 2 R F
TH5. BRL38227 I 0A BEEIEY M OFEFRKELEZEETTEICHL
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T, SEOSHEOWMIC LV EFTOEEIIHZDOD, MFEAERLE. K F
v 2 OVB DB LIRSS (102, 103, 119) ELTHIBNTWBED, KF Fyr>
CRIVENEOMEFZBBETTEIHT 2EREHRCSEE, CONEEEEREN L
MFEBOBIC LD MEBBMECHTIRELERICANDILENDS. Thbb,
K+ Fv U RIVEOERESICKL 2 TGERENNLRE O BN EEZBETTEIRMICHB T
DM RS CITHEERZEMI T2 AaEENE L 5 NS5, EE, BRL
38227 1% 200 BL 600 ug/kg RN S THS M RIMERETERZ®RL, 600
uglkg DEIRARSR TN TOTERBRICBWTTNEHE TEARICARRLE 2 1H
L7, Ui LZAAS, 200 gk ® BRL 38227 134 B/ MEBBITELEE
9, 200pugkeg UTOABCIHMERTERIIET200, MEFEBMETIEICK
UTCTIREERZRIFIBRNWI ENRBINE. /o T, 4EES5N7/Z BRL 38227 @
PUR A F M B H@ I TTE N T 5 IR AR B IRRE R I Bk L 7= Z R /EF
TREBVWEEZEZBNS. |
INETRKELEZBETTEOEMNREMOERIRICH S I ENRHEEE R
BB D NWEEBEZPHEICLOMAINTNS (120). FE, BOMOHmEIRE
(121, 122) PEEMMEEIRICB VT2 NEMEOIE KIS EEEEET 5 Z &1
o TRENEFEBRETUEZIG TS ENBEINTNS.,  REIZBNWTHiED
ERHIE & FERRIC BRL 38227 13U KE LB ZE B TLE Z HRERICIIRIT 2
ZE&ERLE. 972bB, BRL 38227 I EMEMIDKIRRLICEE LIRS, LTD, &
REMEZBUETUEICN L T cIPA ZRIEEIRNTOKEREBICBNT, £
histamine FFHEMEBBETLEICH L TR ELKEZITBWTENENIEIER 2R
L7z. BRL 38227 ZHIEFFRLEZBMUETTEICT U TRHEKETAL (IPA BLN
pIPA) IZBWTIIHIHIER 2R SN o728, FOEHIISE OFRERMN SIS NIT
IXTERN. UL LAAYS, histamine Hi ZEEEYIE D 2 W LTs ZHGHREH
BE2RANWERETORMGERMN CHIIEFRELEZEBETTENNFI S NN &
MIEINTHS (13). #E5<, KMTEEM TIE histamine H5WWid LTDy 2
NDEEVEMRFRONERBIETEICBES L TNWB EEXLN, K Fvy R
FOEDEREYEICHT DIEEDENIZE - T histamine BLT LTDy LA D
REMEICLAMESBETEICH U CTIRMEER 2 RIZN DD EEZL SN
5. ZO&d% Kt Fr 2 R)VEOEORIBYEKE L= HIHENEEDOENOFE

&N EFFRLEMERBETTE T U TIIIEIER 279 (123) 2%, m/MRIEHE/L
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KT (PAF) FRMEBBEMEFTEICH LU TIIRE LW (118) Z&M56 BRI N
5.

4, IME

1) K+ Fy¥ >3)VEDOZE BRL 38227 IHURFFMEST LAR S RCRENER
W OTIEZIHIL 7.

2) T OEREFEL T, IERMHERN S K H S 7z histamine ® LTDy &30 7
KM EYE DR R T H 5 [EEEH /25 NCREMLE#RIROTNT
N K Fv o RIVRAOENEBIEERZRLEERTH D ZERBRI N
.

3) K+ Fv BN IZETRAICB N TREXIREL LTETTIAL,
7 UNFE—FRICE DFERINDKEREIH U TR Z T 5 alHet
ZRELTNS.



4
LT

KEZM BTSRRI L DR, Wk s N EEBM I TTE S M e T 518
MRETHS., KEIHEOREER &L TEEEGIERR, SEASBOTT
EBXOMEBEBEFUENH SN TS, S HTIRRESH A EAEERE D
—DERBIN, FHEHREZRCDETIREMBPESICER T 584 ORERRENE,
YA MIA > BIOEBEEERFICI > TEEAENSIER I IhBEELLN
TN,  Fiz, BIRZBHRB I OHMERE Cfiber NTEDEKA RKINICEHEL &
LTWBZEMHBNNS.  FHETRIERE DRI S KB HREEED
2473 5 NCRBRIE & RENAEMEOHE BB OV THRIAERS .
T, BHLSEXWEICE TS TEBENFER OBEENELIC DV TEILEY MatE
SETWETTINVERWTHRFM LE.  B0WT, RERGEYNE S A8 EROHEEE
IS EZFAND BT LTDs BSRKESICB T 2HMEHROBE 2R LE. &
BT, ATP B2 K Fy U xVHENOEE2RANT, MEMREEEN LRk
SERERS NCAERCEYBEICI VBRSNS AEBRIEREO = DDEE
FKIEETFINCHT S ATP B2 K+ Fv RV OBESIC DN THRE 21T 7.

T, [REXHMEREICBIT 2 HEROBEZESNTTDENT, HRERKERA
BECLXOBRUEEVEY MEEBRBET N ERANT, KEOEBMEET KL FU
UHESET U S (eNANC 1) Mg 5 NC O U SAEB MR DA (L 222
N EFS BRJETEBIERSICL> TR LE. ZOKE, HERERARE
B eNANC MR ETLES D EMNRINSEZ. LhL, HERERARE
BB LU BB OTEICB W THEME neurokinin A W 2 EBIHER IR, 72500
IZ tachykinin D BEERIE & 5 W ITKE EF BT X 2 I E5% KIS R I8
AN ELD, HBERERARBERISEVESORSEEEIIFEEEX T
RN EMRBREINZE. T2, HIREKERABRER TIIHEBA substance P &
EVHERICHRTERCEMEERLAZENS, MBEREREEICLS eNANC #
FOSTUEMH & U TR N O MER 7 F REEBOEMD 5 V13405 wiE
N5 OHERTF REHEOEMAES T2 HaEIRE I NG, 351, HIER
ERAREIL EFS HFEI ) SEBIEIHER S 2 FUE S 87208 SAEME ACh BRI
WRISCB AT RSB L VPR EREROMBHM TENA LNT, FERER



ABEIT eNANC MR EFBIC T AMEBIEMREREZ TTESE S ENRIR S
nrz. DI EOFER XD, BHENSSERENTERMRICHBITS eNANC EH2D W
123V AEBE R RERIENCBE S L T B T EARB E N,

SEFTHAIZY ZONTIATARENS T LIVT VORARRE > TERESIND
2B, FNLEDOT LIV dEE 0T Y IgE 24U THEBHRZRECDETEHR
FEMIREAN S histamine P& leukotriene FEDiMFMEZEE L TRERAETL 5 NITRIE
REEZFERTHEEZLNS.  FITKI, [KEXMWEICB D RKEECEDED
S OH B MR EEEICBEE L TWANEINERANBZENT, BIVEY MIBITS
LTD:, WAL DFERINZEEMEBBEOTLERS NICKERBIINT 2
capsaicin ATLEBB KT tachykinin FEFIEDOFEEMGF Lz,  Capsaicin AEIZ
X BB AEN 5 D tachykinin B, 725N NK; SEEEDIZE FK888 Bk
78 CP 39345 DO¥EIIEEFREAICH N T LTD, 12 & 2 MR Z—EBIH L 7.
X 517, NKy SAMAENE SR 48968 1 LTD. KX 2 REESI LA 2HRITIHIL
7. DLEOREREED, LTD, FROKERIIIIMEMREN SO tachykinin #EHEE
BN UFKENR—EESTA I EARBINZ. Z0 LTD, K2 AR HiEH
HekE I TBISEREICBITS eNANC HRISTIEDO—RZITZ>TNWD EEZ SN,
SEFEEICB TS EERERAEERENE AR ZEDTENHRER S D
MEEBICE > THIlaN TS EHEALNS.

Kz, SLEREICBITD ATP B2H K+ Fv oI OBEZHAND BT, i
EESEREICHTS K Fror)VBOZE YM 934 OFEAZKRFLEZ. YM 934
BEJLEY FERECBY A2 HREELESBEQCTTEEZINHL 22, ARE
substance P BREEMEBBEOTLEICH L TSl 2RI Aho7Z.  TRDB,
K+ F v %)L B 058 0 7o R I SR 400 VT R 3 % VB R VS B AR 2 5 O
substance P 213U & T BHEARTF RIFHBEIC L HHERTH D Z ENREREIN
7.

X517, EBRSELEICBITS ATP B2 K+ Fv 2RV OBSITONTHR
57, K+ Fv > r)VEOZE BRL 38227 IHIERARE L AMEALRRS
e EBNEEBEOTESIE L. PUERAREIILHMEN S5O histamine
2 LTD, N L TRERGEERT S ENMENTNWS.  BRL 38227 &
histamine BEX LTDs BAREI L 2 KEEIGICH L THIRRASRRELER T

LRI B B W IdiEER AR L. L2 L7aats, BRL 38227 ISAERHIR
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ST 3 D L AT LN L. SETREAR, SENERECSERE
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AR MR D 0 TR PIBEBREEAE 2 BT 5 X 5 Wik 2
L Eo TEELEEA 5N, FHEIH L WEEBEEEAEL T ET—D 0l
EEABBOTHSEEDNSD.
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