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EHE TITREARBABITIZ L » TRE LIRS, ZoSREMEBESIZERNTH Y, MEOKEMINIEE L%
HERLTOOEEZLNTWS, LL, 2OWFEFLTEIBHIN T LV, KifZE T, BH AR ABRRE LN
MOBIEEMBHT L7012, TLEY MBHEEA 7T 412 L 5B KR AFIEE LI (ultrasonically nebulized
distilled water-induced bronchoconstriction, UNDW-IB) &7 L O{E# 2 A, S ORIGIZHBITA HEMESR, LAY 108k
Py 3= OGRS Lz, SEEELAELE y M oREEL, ALBE NIZHE 2R A S0 L CRIREE T &
A2 L 7o, BB K205 RIS E A 7T 4 F— 12 Lo CREKEWARAMNT S &, FMLRELIHLISAEL DL Z &% W
L —HERIEELE Y MR A D205 RIZERRERA L72BE0, BETLVE Yy MIPURORD O IR AEK
FWA L2050 I3k 2R AL Th, SELIHIEEL h oz JUBR AL EIZT b ¥ 10mg/kg % BIRMNEES-
L 7:%%, UNDW-IB 3l S hze o7z, V74 B — )b 5mg/kg % HE A 15205 2 BHIRINTE 54 % £, UNDW-IB (3584
I SR KEFLICBUTAEAY I V0BG WO T 0, LAY IVETHEY 724> FT 32 (10,
L0B LU 0.dmg/kg) BLU 7O L7225 32 (1.0, 0.15 & 0F 0.01mg/kg) & HUBNL AL550 12 BIRIALZ 5 5 L 72, TTSEHI
L HBIKFMICEERBA L BLO2 0BG T AT EIZIH L7, ¥ 33 =005 1283 285 Tld, NK,
B LU NK, SEBRHEE TH D FK224 (108 £ U 1.0mg/kg) % HUEWE A155- 2 EHIRIELS-+ 2 &, UNDW-IB (2T &AL TFMY
CHBIIE & N, F7, BRI NK, SRR T4 5 FK888 (108 & UN1.0mg/kg) % BUEIW A15 MBI HHIRINIL 5§ 2
&, UNDW-IB (& HBAKEI IS A Sl S 7z, Dbo®iiiE, 7 LIVFE— UG & - THEM KRB A LI T 5 S0 IS HAs
BIRBENIBILE, LAY IR FXFUHNUNDWIB O —HIZHS LTV I L e mIEd 5,

Key words ultrasonically nebulized distilled water-induced bronchoconstriction (UNDW-IB),
histamine, tachykinin, guinea pigs
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NOERIE, 20 UNDW-IB O FHBIICHH L& 2 5525,
INETICZOBYWEFTVICHTDIEEEIALNZ Y, £2T
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Freund’s adjuvant, CFA) 2T ¥z v BIREIZL, EL

Abbreviations | CFA, Complete Flreund’s adujvant; CP, chlorpheniramine maleate; DH, diphenhydramine
hydrochloride; DMSO, dimethyl sulfoxide; DW, distilled water; i. v., intravenous administration; NKA, neurokinin A;
NKB, neurokinin B; NS, nedocromil sodium; OA, ovalbumin; Pao, pressure at the airway opening; SCG, sodium
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SO 2HAMBIRML, ME% 58 LR —R8I2ED TH—L
L7zt&, MAE Y VICHEL T-20CTHRERT L. ERL
7ZHU OA MLiED 4 B, 2450, BLU7THBROSHEET -
7 4 Z % —RIL (passive cutaneous anaphylaxis, PCA) 2 &
B FRfi 2 21280018, 6400f%, 3L UBI12METH 72
FEREITERO 5 2\ L 7 BHETZ, T OA MiE 1ml/kg % I§
ERHE S TAZEIZL VTR o7,
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Fig.1. Design of the experimental system. An anesthetized
guinea pig was placed in a supine position and the trachea was
cannulated with polyetylene tube. The animal was artificially
ventilated by a small animal respirator and nebulized with
ovalbumin (0A), distilled water (DW), methacholine or saline.
Pressure at the airway opening (Pao) was continuously
recorded to estimate the overall index of bronchial response
by an X-Y recorder.
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Fig.2. Bronchial response to saline or distilled water (DW)
inhalation in sensitized or non-sensitized guinea pigs. Each
point indicates mean value (=SEM). [J, DW inhalation in
sensitized animals (n=6); O, saline inhalation in sensitized
animals (n=6); M, DW inhalation in non-sensitized animals
(n=6); @, saline inhalation in non-sensitized animals (n=6).
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LoTELEY b ERREEL -, MBVGIZTHE L8 L ) —
BHEATREWHE TR > TREV 2 —LEESL, I8
HtEX L A ¥ L — % — Model-1680 (Harvard Co, Inc, South
Natic, USA) X CTHBEMNREIT R 7. KREH =2 —LI3EY
IF L ETHE 25mm, HIE 2.1mm TH5H. 1 BREET
10ml/kg, MWAEHUIET60ME & L7z, 8K EIL 0
ELTREN =2 — L OMIE (pressure at the airway opening,
Pao) #ZE M7 » A7 2 —4 — TP-603T (AARXE, HI) %
AOCTHEL 72, Pao IXEERIIE XY La— & — | 8ism o5
L, EEMTH I DEBTELHFEAN 7. Pao 15 E LI
HERE 2 BRI 2 SRAEH £ TORF & L TRMT 28T
Y. REZIMRICIHEB L 20 BE LTohEBENR
R A B ERT O Pao % BREMEE LT, I OREMEIzN
AHMEL LTELA. BYOWAKZSIE, BHIPERLE
BERBARETYUR L Z2NBYARAAHEBLHHL, TR
REZECS B L L (RBBRAT TR/, 2B, T
Ty MIEEFEROBEBLUMNBE L ToEMEEKE I
BREOAEHRNIZST B, FEANY 2121500
Iml/kg DG E L7,

V. ®EBHE

1. UNDW-IB E 7L )&

TFWOI, ATHRA T 159 81TV Pao DEEE AL 7214,
HERAEENE Y b 6 DTSSR, 6 VT2 AR Ak % 30F0 R
AL, Pao DBALEBEL /. A, Hoh LoOSTEIREY
T2 ENE Y b 6ICIZHK, 6 U812 EM Ak % 305 [
WAL, Pao OBALEEIE L. KIZ, ERIEEILE Y MBIT
VHUER AR 247 2 o 72, W ABUBEIE OA % A Bl frikikic
WML T 0.lmg/ml OEREIZHE L2 b D% LA B
A20001%02, SUCIZARSE K%, 8 VTIZ/EM Ak 4 30F0 I A
L, Pao DEALEBGE L7z, HEEZ, &5 h L oSHKf4+4T
Lo 72 NE v b23VCIT U A B % 17 % - 2220501812, 14
VCIZZER KA, QULIZ/A: B A K # 308 I A L, Pao O41L
FEHEL.

2. AT e A DRI O 2 ki A 141

T E DS D12 L > T UNDW-IB A5 S L b 40 &9
PEMFT D20, A3 2 (0.1mg/kg) O AL L - TH
TN E B L, 205 B L0200 HIZEN KT 7134 M
RO A AR 177 - 72,

3. BB > UNDW-IB HIi4) 4

L) RS IR S T 25

AEFWIIBI BRI ZOBYS 2 S0 2T 570
2, 50 LOTEIRMA L BN Ty M2, LRI 2RI
RIS ET R TH 27 PO ¥ Y 10mg/ke) =7 F 1%
HBEIEK (n=7) 2HERADISSE, T 2b b B KIEA
D5 FATIZHRRANE S L, 080 UNDW-IB 12 M IZT4% 4
FRaEs L7,

2) WREMBRRHEO )R

ZIEANRERI S > UNDW-IB HIHIR R4 METT 2 BT, &
LA LHRHMELAENE Y M, BIRM B, MEEETH Y
R THABELLREL LTHR SR TV B LTV E— N
(5mg/kg) (n=9) F =T AEFAIEA =9) ZHEBRANISS

cromoglycate; SP, substance P; TXA,, thromboxane A,; UNDW, ultrasonically nebulized distilled water; UNDW-IB,
ultrasonically nebulized distilled water-induced bronchoconstriction
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%, THLLEFEKREADS SEHZIBHIRNES L, 208D
UNDW-IB {2 BIZTRIE 2T L 7.

4. UNDW-IB IZBIF 5L R % I v 0ES

LA% 3D UNDW-IB NDOHEEZHS 2T 572H12,
UNDW-IB 1234 AL A ¥ I v EOBELRE L. LA
5 I RPN OERHERNEHOBS 2 BET L0012, ¥
7 x4k FJ 3 (diphenhydramine hydrochloride, DH) &
7 W)V 7 x=7 3 (chlorpheniramine maleate, CP) ®#7% %
TREEOMe Ry I CEEER L.

1) DH O%%

HOPLOTHRIELLENVE Y M, EHAEIEKIITHER
L7210 (n=9), 1.0 n=8) 5\ & 0.lmg/kg a=9) ®» DH F
7 AEHAIER (h=10) HEBANIGHE, ThbbERAK
WA 5 SRNZEIRAES- L, £0%0 UNDW-IB 2 RIZTH)
RAEME L.

2) CPO#EHE

HEHPUDFRMIELZENLEY M, EIMEEKICTHR
L7:1.0 @=10), 0.1 n=10) & A \*id 0.0lmg/kg (n=7) ® CP
FTAEIREK =10 2HERK ADI5HE, ThbhEY
K AD 5 RN EIRARS L, 0% UNDW-IB (2 KIZT
MR E BE L.

5. UNDW-IBIZBITA 43X D5

¥ ¥ ¥ =@ UNDW-IB ~DOM 5 23+ 5729, NK, B &
F NK, ZAEMENIETH B FK224, HIRW NK, SREREIE
T 5 FK-888 > UNDW-IB |24 4 5 BB 2 ME L 72,

1) FK-224 DFE

FK-224 2IEKEWD 20, BEIZT ATV ANVFF D F
(dimethyl sulfoxide, DMSO) # i/l L7:. & 5 U@
L7zENE > MZ, DMSO IZTHML7210 (n=11) » 5 i
1.0mg/kg (n=13) @ FK-224 ¥ 7213 DMSO (n=11) #HEWE A
D155, TRbHENKOWA S FANZFFRNE G L, 20
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Fig. 3. Time course of percent increase in Pao after ovalbumin
(OA) challenge followed by inhalation of distilled water (DW)
or saline in passively sensitized or non-sensitized guinea pigs.
Each point indicates mean value (£=SEM). [}, DW inhalation
20 min after OA provocation in passively sensitized animals
(n=14); O, saline inhalation 20 min after OA provocation in
passively sensitized animals (n=9); B, DW inhalation 20 min
after OA provocation in non-sensitized animals (n=8); @,
saline inhalation 20 min after OA provocation in non-sensitized
animals (n=8). * p<0.01, ** p<0.05 compared with passive
sensitization and saline inhalation group analyzed by Mann-
Whitney’s U test.

%0 UNDW-IB iZ R AT R R 23 L7,

2) FK-888 Dg

FK-888 (3 JFKEMD 200, B2 DMSO 2R L7z, 5
HPLOFEEELAZELEY M2, DMSO (2 THRL 10
n=7) B\ 1.0mg/kg (n=7) ® FK-888 ¥ /=12 DMSO (n=
9) RIBERADISFH, Tib HLHEZKOEA 5 5B HIRPT
5L, #0%0 UNDW-B IZRIZTRIREMET L7,

V. EHEY

R LEEMILTOLBY) THE, bbb OA (Sigma,
Basel, Switzerland), CFA (Difco Laboratories, New York,
USA), ¥ b/S)¥ ¥ — I (pentbarbiturate) (F » 7% — L%
51, Abott Laboratories, Chicago, USA), AH 31 »
(methacholine) (FIYE#i3E T3, KIK), 7 b2 (atropine
sulfate monohydrochloride) (FIYEAiZE T %), L7 % E—L
(salbutamol sulfate) ("4 k1) > ™E A, =Jt, BHH), DH
(Sigma), CP (Sigma), FK-224 (BEIR#EMMTE, KB L HiR4D,
FK-888 (RN M1-3), DMSO (FltiisE T%).

V. #REHPROEEAR

BARIE TR T EEEE TR L, RT3 EEE
KM A BT Pao DIEFEED & OIEE DI E D Pao DI
% 7213 Pao DRI MBOEDORES & OHH KR AR Pao
H 6 DFEF KK AHD Pao DEIIROEDKREIZIE, 3FHLL
DAL Kruskal-Wallis %, 2 #OBA1E Mann-Whitney
OUMREE 7z, FEBRIZBU 2IFEWA RN Pao DEREE
Hr 6 DBEIIHR F 7 LG K ABF O Pao 0 & D HEE KA D
Pao DIEIMBEDFRMFAILEAIZE T HEOMREITIE, BOELW
EDHLH ANOVA % flV 7, THIME TRRE 5 %L T % 45
EH ) L L.

B &

[ . UNDW-IB EFILOIERK

MMV Ty MIRWAKE I EREIE AR AL 28
D, WARTD Pao OffIZFNF19.220.3, 9.0+0.0cmH.0 T
Hodo BEELE Y MIEWAKE B EE R AW AL
B, W ATTO Pao OfifiIE£4L£419.0£0.3, 9.240.4cmH.O
Thots, THEAHKEITEFL AL AT Pao @ Ml
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Fig.4. Time course of percent increase in Pao from the
premethacholine value after inhalation of distilled water (DW)
(n=9) or saline (n=9) 5 and 20 min after aerosolized
provocation with 0.1 mg/ml of methacholine in non-sensitized
guinea pigs. Each point indicates mean value (=SEM). O,
saline inahalation; [J, DW inhalation.
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IS 4 BRI B2 E2 DL o 77, K212 Pao O EREELZ
TAWINFEOREFORZ 3 L. AWM T, BYKE I3l
FHKIB A T4 O Pao OB MBI A EAII B 2o 12,

BMREIEELE Y MIHUBEEWAL, 20205% I EEKE 7
3R Z A L 72 BEOPIEE ARTO Pao OflIZ, #h#
19.1%£0.2, 9.1£0.2cmH.0 THh 7. BRIEEILE v MIHE
FRAL, ZO205FIIEEKEIZERATEREZWRAL 2B
DILE R AT O Pao DHIZ, #HFN9.4+0.2, 93+
0.3cmH,0 CH-o7z. T4 5 Pao OIREEIT 4 B HZ% %
RO L b o7z, M3 IZKEED Pao ORI B ¥R O
A E R L7 EEEELE Y T, FUERARICEES
Pao DHENNEH & 1T, TR A D205 EM K By ik
HAESEKBAE TR o728 & LA E % Pao DRI A S i
o7z BEEELME Y FTIE, BEEARKO Pao DMINEROFK
fHid, KR ATES L O Ak ARET, %n%n
223.5+22.7, 218.1+329% TdH - 72, ZOHIZHEEILED
Mo fz, BYEKS B\ T EF AR ABERTO Pao Wiﬁbﬂ“‘“
%2’1%‘2‘12108+19.5, 218.1£329% CH -7z, ZO1HL Jﬁ“.%.y_ﬁ

ERD b o7z, BHAKEART b bHFERA20MET50
Pao DHWMBDOFEEEMEALIZ 2 BB CEEET D (p<
0.01). BEMAIZ Pao OIMRE LIS 2 &, AH KR AR
O Pao DEHNTIE, BHEKEADNL, 2B L3 5%IE p<
0.01 DEMET, 547t p<0.05 DEMEET, 4 AEEKK
ABED Pao ﬂ)iébﬂm EHILUTHEIZRED 72,

L. x43) BARELIEEOKEGKBASH

A1)y (0.1mg/kg) WAL B8 EIHED 5 3 & 1520

DRV KT 7oA K ZRA L 72 & & D Pao 0 $:REH

AP BN ORE MRS % B 4 (2R, K& B A
DY A% Pao DMENIRIZHEREEZEDON Lo 72,

. BESREHED UNDW-IB #4135

1. BSR4 o ) 5

SR ART O Pao OHMEMIL, HUEW A1553141 10mg/ke
OF PO E T ERAEKEBIRNES LA EBICBY
T, #REN94£04, 92+0.1cmH,0 TH Y, 2BHICHE
ERROEN oz, 2BIBIT A Pao DBNIFE O MEGE %1

S5IIRT. PUEE A0 Pao OBIINRO R KL, Bk A5
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Fig.5. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with saline (n=7) or 10
mg/kg of atropine sulfate (n=7). Each point indicates mean
value (£SEM). O, atropine treatment; [], saline treatment.
i.v., intravenous administration
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TRIZT bR Yy F A AR R BIRNIES L KB
W, ZREN239.5+15.1, 229.5+78% TV, 2 HERIZH
BErRohol, 7‘?<‘”7J\”&}\f§0) Pao DI DEEEEAY 2
fLIZd 2BEMICHEEFR RO LD o1, YK AEZD Pao D
BRREMEIZ, 7oy 03K E#IRMNILS L
FHIZBVT367.3135.1, 405.2+342%Th b , 2EMICEE
RO Lol

2. TEIRARRET B o & R

U AR Pao MEEREMIE, PUEIKA1551%12 10mg/kg
DHNT T E— N ESEMERKEBIRNES LS8
W, £FNEN9.0£03, 9.1+0.1cmH.0 TH VY, 2EEMICH
BEELEDLRD o7, 22875 Pao DB OEBESE %
B36 1ZiRT. PURRATED Pao OBEINEOFAMEIX, HIEEA
1553V 78— U F 2R AR HIRINIES L&

400 1 .
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Fig. 6. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with saline (n=9) or 5
mg/kg of salbutamol (n=9). Each point indicates mean value
(£SEM). O, salbutamol treatment; [ ], saline treatment.
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Fig. 7. 'Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with diphenhydramine
hydrochloride (DH) or vehicle (saline) 5 min before the DW
inhalation (15 min after the OA challenge). Each point
indicates mean value (£SEM). O, treated with 10 mg/kg of
DH (n=9); M, treated with 1.0 mg/kg of DH (n=8); @,

* treated with 0.1 mg/kg of DH (n=9); [J, treated with vehicle
(n=10). * p<0.01, ** p<0.05 compared with vehicle
treatment group analyzed by Mann-Whitney’s U test.




BICBWT, FRF1201.0+13.2, 200.3+£275%THY, 28
Ml EEvRO Lo, FUT Y E—LES5H LD Pao D
IR AR T L, BEAEA%1T% > Th Pao O
KIZEFREALNT, L 7% E— i3 UNDW-B Z524124)
il L7z,

V. UNDW-IB 533 X4 3 > 0E5

1. DHo#®

HUE R ART O Pao ik, HURM AISDH#1210, 1.0H5 W
13 0.Img/kg @ DH 73R A K= BIRAIK G L2 S8
BT, FNEFN84+03, 85£03, 8.7+0.2, 8.5%0.3cmH.0
Thh, 4BEIEEE2ROLh o7, 4BEIIBITA Pao ®
BN ORMERE X 7 127, HIERA%O Pao DKM
#ix, 10, 108513 0.1mg/kg @ DH F /-3 =M friik % 4
MRS L 72 BB VT, 22120024244, 19274254,
200.6+12.8, 200.8+394% TH N, 4 HEIZHEELROLH,
o7, BEKOWAER, &b SHER A0 %D Pao O
i, 10, 1.05 5\ id 0.1mg/kg @ DH ¥ 7213 =Bk %
HIRMAT S L7 £ RCBWT, 2215244164, 1545+
14.3, 154.1+12.1, 179.1+14.6%Tdh Y, 4BWEICHFEE®H
Dotz EHKRA%RD Pao DHMEORIFHLELIE, 4
BMICHEESEH0hhorz. L L, BEHKEALSBD
Pao MIEHNHEIL, 10, 1.08 5\ 23 0.1mg/kg @ DH ¥ 7= 13448
AR % BIRIEES- L 72 8BRS B VLT, FN2N267.7429.6,
303.9:28.4, 354.1£36.6, 429.8:42.0% Ta by, 4 BBEIcH
BELEDL (p<0.05). HEHAKWA 153D Pao DMNHE
i, EBAEAESELILEL T, 10mg/kg ® DH 445
Tl p<0.01 OEMRET, 1.0mg/kg ® DH &5 B¢t
p<0.05 DEMMTHBEIIRM EZAR L7z, 7o, HEARRA
2 97 Pao OWINHEIE, 10, 1.08H A\ id 0.1mg/kg @ DH
TS EMAERAKEHIRNES LB IZB VT, 20 %
11203.4+18.9, 244.9+18.7, 289.7+28.7, 348.5+18.5%
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Fig. 8. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with chlorpheniramine
maleate (CP) or vehicle (saline) 5 min before the DW
inhalation (15 min after the OA challenge). Each point
indicates mean value (SEM). O, treated with 1.0 mg/kg of
CP (n=10); M, treated with 0.1 mg/kg of CP (n=10); @,
treated with 0.01 mg/kg of CP (n=7); [, treated with vehicle
(n=10). * p<0.01, ** p<0.05 compared with vehicle
treatment group analyzed by Mann-Whitney’s U test.
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Thl), 4HMIIHEELRDL (p<0.01). HEARBA 2
% Pao OINRIE, AHMABKESHELBEL T,
10mg/kg, 1.0mg/kg @ DH 58 L 412 p<0.01 DfEBEET
THEIEMEERL .

2. CPOEE

PURW AT Pao Offilx, HUEM AIS4121.0, 0.13 5\
13 0.01mg/kg @ CP # 73 A= AIE K & BHIR MR 5 L - & BEIC
BWT, #h#h9.0+02, 84402, 89+0.3, 9.1%0.3cmH,0
THY, ABEHICHEE®AD LD o, 4BIIBITS Pao®
BIMEOREHIFEEZR 8 1R T, HUER AR D Pao DRk
43, 1.0, 01545\ 1d 0.0lmg/kg @ CP /i =MAIE k%
IR IS L7 BB BV T, FRFN207.1£11.0, 202.0+
18.5, 221.1+19.5, 206.6+22.0% THh ¥, 4 BRI HEZE*
Dol REKOWAER, T74bbHEEA200%D
Pao O¥IIHRIE, 1.0, 0.1 5\ 1% 0.0lmg/kg O CP F 7134
PAIE KT MRS L 2B BIZB VT, 2HEN167.5+124,
179.84+16.1, 177.4£13.6, 184.8+16.0%TH H, 4 BB A E
AEPD R 1o, BHIKRAEZD Pao ORI ORRRERZAL
3, ABMICHEEZED R -7 Lo, BEHARA LS
%D Pao DML, 1.0, 0.18 54 120.01mg/kg » CP ¥ 7~
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Fig.9. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with FK224 or vehicle
(dimethylsufoxide, DMSO) 5 min before the DW inhalation
(15 min after the OA challenge). Each point indicates mean
value (=SEM). O, treated with 10 mg/kg of FK224 (n=11):
A, treated with 1.0 mg/kg of FK224 (n=13); [J, treated with
vehicle (n=11). ** p<0.05 compared with vehicle treatment
group analyzed by Mann-Whitney’s U test.
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361.8+£238%Tahh, IWMIZEEEFTTD 0<0.05). &
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PUREIR AR O Pao DAL, HIBURADI55#12108 5 it
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HMIZEEELRED o7z, 3EIZBIT S Pao DML
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fEZBWT, Th2h2251423.1, 194.5424.4, 197.9+13.4%

5007
£ 400
83
cs 300 FK888 or vehicle i.v.
g 2
£3 | )
22 L 3,
g g 200 1 ”
“E 100 1 {
DW inhalation
0 x ; —
0 10 20 30

Time after antigen challenge (min)

Fig. 10. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of distilled
water (DW) following OA challenge in passively sensitized
guinea pigs treated intravenously with FK888 or vehicle
(dimethylsufoxide, DMSO) 5 min before the DW inhalation
(15 min after the OA challenge). Each point indicates mean
value (£SEM). O, treated with 10 mg/kg of FK888 (n=7);
A, treated with 1.0 mg/kg of FK888 (n=7); [, treated with
vehicle m=9). ** p<0.05 compared with vehicle treatment
group analyzed by Mann-Whitney’s U test.
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Abstract

Ultrasonically nebulized distilled water (UNDW) specifically provokes bronchoconstriction only in patients with asthma,
while the exact mechanisms remain unclear. To elucidate the mechanisms would contribute greatly to our understanding of
the pathophysiology of asthma. To investigate the mechanisms of UNDW-induced bronchoconstriction (UNDW-IB), a
guinea pig model for UNDW-IB was successfuly developed. In this guinea pig model, the role of parasympathic nerve
activity, histamine and tachykinins were examined. UNDW inhalation caused bronchoconstriction in passively sensitized and
artificially ventilated guinea pigs when it was inhaled 20 min after antigen challenge. On the other hand, UNDW inhalation
did not produce bronchoconstriction after the antigen provocation in non-sensitized guinea pigs or after saline provocation in
sensitized animals. Treatment of the animals with intravenous injection of 10 mg/kg of atropine 15 min after the antigen
challenge did not reduce the UNDW-IB. Treatment of the animals with intravenous injection of 5 mg/kg of salbutamol
completely inhibited the UNDW-IB. Treatment of the animals with antihistamines, diphenhydramine hydrochloride (DH) in
the doses of 10, 1.0 and 0.1 mg/kg and chlorpheniramine maleate (CP) in the doses of 1.0, 0.1 and 0.01 mg/kg, injected
intravenously 15 min after the antigen challenge partially reduced the UNDW-IB at 1 and 2 min after UNDW inhalation in a
dose-dependent manner. Treatment of the animals with NK, and NK, dual receptor antagonist FK224 in the doses of 10 and
1.0 mg/kg and selective NK, receptor antagonist FK888 in the doses of 10 and 1.0 mg/kg, injected intravenously 15 min after
the antigen challenge, reduced the UNDW-IB in a dose dependent manner. These results suggest that allergic reaction, but not
bronchoconstriction itself, induces bronchial hyperresponsiveness to UNDW and that histamine and tachykinins are involved
in a part of the UNDW-IB.




