The Role of Arachidonate Acid Metabolites and
Neurokinins in Propranolol-induced
Bronchoconstriction after Allergic Immediate
Airway Reaction in Guinea Pigs
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(immediate airway reaction, IAR) #0711 75 / 0 — VEEREE LI (propranololinduced bronchoconstriction, PIB) D)4
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BRYANT 4 F2FF - 1343 k)12 (sulfidopeptide leukotriene, s LT) % &KFEHIZE TH % ICI 198,615 & KCA-757 i,
FNZNIAR & PIB % BRI E ZICIH L7z, BRI/ MUEEILE T (platelet activating factor, PAF) ZFFFHHIET
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bronchoconstriction, thromboxane A,
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B THLTO ST /) u—- LY FERSNETOT T/
O — LSS S XU (propranololinduced bronchoconstriction,
PIB) o#FEE LT, —=2i2id, 3 Y@L p &
HzEa7vFLa) R ORBEAEE SR, #FHEL LTH®
EMRE N — X ADTLET B0 ELDBEEZONTWAEY,
=%, Mo VEFPIBICH L THYTRVERMD H h?,

TR 9F4F 15 B2, FR9ES5 A 13 HZH

52 A S ANE LTI 2 SEERE - THY, 3R
37714 9F o —RILOBOeRAy Iy, afabyxrrC,
(leukotriene C,, LTC,), © 4 2 }') L » D, (leukotriene D,,
LTD), B4 2 kY I~ E, (eukotriene E,, LTE) & &M AL 7
{1 FRFFF - 042 b)) (sulfidopeptide leukotriene, s-
LT) % b2 v KF 4 A, (thromboxane A, TXA,) O H: % H)
BT A2 ENRAONTHAET Y, Ihd (bR mEWEITRE
AR ORELPHICO L Tna W e hbh,
PIB D36 I 2 B1F 5 T 6 DL mE WK o B 5 h e &
5. £/, ¥ 7A% AP (substance P, SP) =2 —10F =
> A (neurokinin A, NKA) % &= a—o %= b RE LG

Abbreviations : BALF, bronchoalveolar lavage fluid; DPH, diphenhydramine hydrochloride; IAR, immediate airway
reaction; LTB,, leukotriene B,; LTC,, leukotriene C,; LTD,, leukotriene D,; LTE,, leukotriene E,; NKA, neurokinin A;
OA, ovalbumin; PAF, platelet activating factor; Pao, pressure at the airway opening; PIB, propranolol-induced
bronchoconstriction; SP, substance P; s-LT, sulfidopeptide leukotriene; TXA,, thromboxane A,; TXB,, thromboxane B,
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I. ELEY rHEIATILT 3 2 (ovalbumin, OA) MiED
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L A¥ L — % — Model-1680 (Harvard Co. Inc, South Natic, USA)
ZTHAEREZIT-72. [REY =2 —LVIER) F L VETH
#&25mm, PIE2.1mmTah 5. 1HERKEIL 10ml/ke, IREH
Budgaeol & Lz, ATMAMGE, WEEe Ry I V0
ER*BRET LD, 60mg/kgD TV 7 FT I
(diphenhydramine hydrochloride, DPH) (Sigma) % e $%4-
L7z, SFXMRICOREL LTREN =2 — LOMIE
(pressure at the airway opening, Pao) % Z/TE b7 ¥ A F a2 —4
—TP-603T (AANE, HF) £ HWTHEL L. PaoldkEhd
EXY LV a— ¥ — | EREINICE L, EER TR IDHE Tl
FHAMN o 72, Pao td R LSO & PR A & RKAEM £ ¢
DA E LT 2IRIECH 2, FETIHERIDE, U
% AEHTO Pao B4 2B & LT, I OBEEIIH 2 8
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AR EUR L/ B HR A Bl 2 L, PRI A
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Fig. 1. Design of the experimental system.

OA, propranolol

Water

Ultrasonic nebulizer

An anesthetized guinea pig was placed in a supine position and the trachea was cannulated with polyethylene tube. The animal was
artificially ventilated by a small animal respirator and nebulized with ovalbumin (OA) or propranolol. Pressure at the airway opening
- -(Pao) was continuously recorded as an overall index of bronchial response by an X-Y recorder.
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(Sigma) & 0B MR AL, PIBZ &R L7,

V. EBR/OM2-0

1. LTB B FEMEO LTB, ZEMIEAIL 2 KE~DE
MR A AS S BRI
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L) P (5-[2-(2-carboxyethyl)-3-[6- (4-methoxyphenyl)-5E-
hexenoxy] oxyphenoxy] valeric acid, ONO-4057) (/NEF8E 4} L
% KR A L7, ONO-4057 (ZIRREBHED 720, 7% g
KFEF b U Y LI (sodium bicarbonate, NaHCO,) 12 CH&# L
TR L.
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7K BE & ONO-LTB, (213 10mg/kg > ONO-4057 % JERENTE 5 L
7z, 6043 11Z20mg/kg DR PNV EF — L & BEIEANEEE L
THREEL, RAETHEH ¢, 23G# 2/ LC, NaHCO,-4:3
AR & ONO-A M AIFKE I3 M AR K%, NaHCO,-
LTB,# & ONO-LTB,# {21350 g/ml (1.4 X 10 * M)D LTB,
(Sigma) & Zh N 2ml/kg REMNIEA Lz, EHIZ605H&IC
75mg/kg DRy MV E S — L OREFERNE S X D RREER, &
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Fig. 2. Effect of ON04057 on LTBinduced airway neutrophil
chemotaxis. Guinea pigs were divided to 4 groups. Two
groups were given intraperitoneally NaHCO,, and other 2
groups were pretreated with ONO4057 (10 mg/kg). One
hr later animals were injected intratracheally saline or LTB,
(100 g/kg). One hr after saline or LTB, instillation, total cell
number and population of cells in BALF were enumerated in
each group. Group; [}, NaHCOjysaline (n=9); ¥4, ONO4057-
saline (n=9); M, NaHCO.,-LTB, (n=9); @ , ONO4057-LTB,
(n=9). Each bar indicates X &= SEM of cell population.
**p<0.01, *p<0.05 compared with NaHCO.,-LTB, group
analyzed by Mann-Whitney’s U test. Total, total cell count;
Mac, macrophage; Neu, neutrophil; Lym, lymphocyte; Eo,
eosinophil.

(bronchoalveolar lavage fluid, BALF) # {572, BALF iZ[I§X{% (&
LIZH =¥ THEL, 800rpm T 1045 L%, iLi&k% RPMI-
1640 (Grand Island Biological Co., Grand Island, USA) {23 i%il
&+, Biker Bl HK & BV CHMBRECE B L2 MRg i
4 » 2 ¥ 2 (Shandon Southern Products Ltd., Cheshire,
England) % Fjv: TEBIREARZ(ER L, May Giemsa $:t % i L
TI000fETRIELERE Mg L TEE L.

2. LTB/ZHEEKEFHEDOIARS L UPIB (2§ 5 248

1) ONO-4057 DItE R ERTIZS-

10mg/kg (n=7) O ONO-4057 F 7213 (n=7) *HMEWLAD
104001, Tabb7a 73 ) a— VIR A® 3055 BRI F
H.1L7-.

2) ONO-4057 DL A S

1.0 (0=7) & %\ it 10mg/kg (n=7) ® ONO-4057 F 7= 13 it
n=7) EHMERAD 1553, Tabb7Tu 77/ 0—LFEAD
54 R BRI S L 7z,
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WANT + Z V)T 3 21 NVEREZ VI AFN]-1H-A ¥ ¥V -6
ANWIANR BT A 70 F LT ZAT I ([1-[2-methoxy-4-
[[(phenylsulfonyl) amino] carbonyl] methyl]-1H-indazol-6-y1]
carbamic acid cyclopentyl ester, IC1-198,615) (Zeneca, H i) &
4-16-7 £ F W3-[3-[4- 7 F N3N FEFL270EL7x
ZIWVFFITORF TR ENT = 2 F T LB (4-[6-
acetyl-3-[3-[ (4-acetyl-3-hydroxy-2- propylphenyl) thio] propoxyl-2-
propylphenoxy] butanoic acid, KCA-757) GEHIUEE, #iHE) %
L.
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Fig.3. Effect of ONO4057 on LTB,induced changes in
leukocyte population in BALF. Population of cells in BALF
was enumerated in each group. Group; [, NaHCO-saline
(n=9); ¥4, ONO4057-saline (n=9); M, NaHCO,LTB, (n=9); A4 ,
ONO4057-LTB, (n=9). Each bar indicates X £ SEM of cell
population. **p<0.01, *p<0.05 compared with NaHCO,LTB,
group analyzed by Mann-Whitney’s U test. Total, total cell
count; Mac, macrophage; Neu, neutrophil; Lym, lymphocyte;
Eo, eosinophil.
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D1%MA, V) > EEER [10mM ) ~ & (pH7.2), 130mM %
RIS THMETABRET CTHRRLCHER L.

KCA757 1%, #®20mgiZ3t L1ml DBk EMR, 1HEK
ERft MY Y AR R BB TAETA, RICHIEBREHTL
TpH%# 72 58I B L BICEEKEML TE&EL 2ml &
L, 10mg/ml® KCA-757H R 2B L, ®mBICAEBERKIZ
TEHHETHEFE T CHINLTHER L.
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Fig.4. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously @iv)
with ONO4057 or vehicle 10 min before the OA challenge.
Group: O, pretreated with vehicle (n=7); m, pretreated with
10 mg/kg of ONO4057 (n=7). Each point indicates X &= SEM.
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Fig.5. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
ONO04057 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=7); 4, pretreated with
1 mg/kg of ONO4057 (n=7); W, pretreated with 10 mg/kg of
ONO04057 (n=7). Each point indicates X £+ SEM.

i

0.03 (n=7) % % \1%0.3mg/kg (n=7) M ICI-198,615 ¥ 7= 1T A
(n=7) ZHMEWLADIORH], Tabbrus7 / a—LVBEAD
30 7RIS EIR RS- L 7z
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Fig.6 Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
ICI 198,615 or vehicle 10 min before the OA challenge. Group:
O, pretreated with vehicle (n=7); 4, pretreated with 0.03 . g/kg
of ICI 198,615 (n=7); |, pretreated with 0.3 x g/kg of ICI
198,615 (n=6). Each point indicates X = SEM. **p<0.01,
*p<0.05 compared with vehicle pretreated group analyzed by
Mann-Whitney’s U test.
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Fig.7. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
ICI 198,615 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=9); a, pretreated with
0.03 2 g/kg of ICI 198,615 (n=7); M, pretreated with 0.3, g/kg
of ICI 198,615 (n=7). Each point indicates X == SEM. *p<0.05
compared with vehicle pretreated group analyzed by Mann-
Whitney’s U test.
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0.03 =7) & % \*1£0.3mg/kg (n=7) DICI-198,615 ¥ 7= I {1
(=7) ZPFRAD 15555, Thabb 0 s 7 ) o—VIEAD
SRTICEEIR S L7z,

3) KCA-757 DYUR B TR I% 5

AR AR R TR L 72 1.0 (n=7) & %\ 45.0mg/kg (n=7)
OKCAT57 £ 7213 (0=7) 2 HURRAD 105301, T%bb 7
075 /9= VIRAD 05BN EIRAES L7z,

4 ) KCA-757 DR & #H kIS

BRI CTHERL721.0 (0=7) 5\ id5.0mg/kg (n=7)
DKCAT57 72\ 3B (0=7) EHERAD 15508, TabbT
075/ a—VIRADSSRNIZEIRARS L.

4, PAPSAKRENEOIARS £ O PIB 1§ % 8

S E) PAF AR L L TEO)-(+)-6-2- 7007 = =
W34 s aFas s VRIS, 11-9 X F V-2, 3, 4, 5T b
FnA Fu-8H-¥1) N4, 3: 4, 5]1F 1/ [3, 24][1, 2, 4] MU 7
o [4, 8-al[1, 4]V 7 ¥ ¥ ¥ ((S)-(+)-6-(2-chlorophenyl)-3-
cyclopropanecarbonyl-8, 11- dimethyl-2, 3, 4, 5-tetrahydro-8H-
pyrido[4’, 3" 4, 5] thieno[3, 2-f1[1, 2, 4] triazolo[4, 3-a][1, 4]
diazepine, E-6123) (L—H'4, ®F) £ 4270072 =))-2-
@@1 >V 7FINT =)L F N6, 9-F A FI-6H-F L /-3, 2-
0@, 2 4HryTVO-4 3a)1, HY T EE Y @42
chlorophenyl)-2-(2-(4-isobutylphenyl) ethyl)-6, 9-dimethyl-6H-
thieno- (3, 20 (1, 2, 4) triazolo-(4, 3-a) (1, 4) diazepine, Y-24180)
HEBE, KB ML

1) E-6123 DHEZFE XS

AR THEME L7210 =5) & %\21210.0 .g/kg (n=5)
DE-6123 F 7213 (n=5) ZHHRADI05F], Tabb”
07T a— VI A0 30 SRS EIR RS- L 7.

2) E-6123 D AERKS

o 5007 Propranolol inhalation
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Fig. 8. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
KCA757 or vehicle 10 min before the OA challenge. Group: O,
pretreated with vehicle (n=7); &, pretreated with 1 mg/kg of
KCA757 (n=7); m, pretreated with 5 mg/kg of KCA757 (n=7).
Each point indicates X &= SEM. **p<0.01, *p<0.05 compared
with vehicle pretreated group analyzed by Mann-Whitney’s U
test.

H A TR L7210 (n=8) & 2\21310.0. g/kg (n=8)
DE-6123 ¥ 7oL HE (n=8) 2 MEWMADI553%, Thbb 7
077/ u— Vi ADSSETICEIRAERS L 7.

3) Y-24180 DR R EHTIE 5

ABAEERICTHERLZ1.0 =5 5\ i210.0mg/kg (n=5)
DY-24180 /3B HE (n=5) THERADI05H], bbb
075 0 — VIR AD 305 IR S L 7.

4) Y-24180 DHUF H B RIS

A THAB L7210 =7) &5 210.0mg/kg (n=7)
DY-24180 72 i3EHE (0=6) EMERADIEHE, Thbb T
O7F /=R ADSSE IR S L7,

5. —a—u¥=rois

Za—u ¥y ORREZEEMETE L UTN2[@R-4-N 1
FEF (A FNV-1H-A & F—=-3-A MYy H VR Z L7
JJN-X FUN-7 2 =V A F VB-(2F 7 FV)-LT T =F 3 F
(N2-[(4R)-4-hydroxy-1-(1-methyl-1H-indol-3-y1) carbonyl-L-proly]-
N- methyl-N-phenylmethyl-3-(2-naphtyl)-L-alaninamide, FK888)
(HRSES TH, KB & N-[N2-[N-[N-[N-[2, 3- ¥/ 7 & FI-N-X
F-N-[N-[3- @RV F N T 2= N)-FRrEF = V- LAL/ =
ViFadnlLed oD 72252 V] L7 H-ALd S
WILT A7 =)L) Y% 7 b » (N-[N2-[N-[N-[N-[2,
3-didehydro-N- methyl-N-[N-[3-(2-penthylphenyl)-propionyl]-L-
threnonyl] tyrosyl]-L- leucynyl]-D-phenylanyl]-L-allo-threonyl]-L-
asparaginyl]-L-serine-n- lactone, FK224) (IR R T %) 8
L7z, FK88BIZIFRMNK ZRMFRHMETH D, FK224I1IHFR
MNK B & UNKZHEFENETH 5.

FK888 35 & ' FK224 I IEKB WD /20, Y AFNANKF
N REAEE T, KR ISR L T L0 & 10mg/ml DF % 3
BL, £45E0EMPARKEMR TO.5 L 5.0mg/mlDEFH
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Fig.9. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
KCA757 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=7); a, pretreated with
1 mg/kg of KCA757 (n=7); M, pretreated with 5 mg/kg of
KCA757 (n=7). Each point indicates X == SEM. **p<0.01,
*p<0.05 compared with vehicle pretreated group analyzed by
Mann-Whitney’s U test.
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FHERADISGE, Thbb70rT 70— VIRADS5H]
WERIR IS L7z,

3) FK224 IR FERHS

5mg/kg (n=7) O FK224 F 721381 (0=7) FHUERLA D 105
B, ThbLTOTS ) a— VIR A D305 EIRNTE S L
7.

4) FK224 DI R FHRILY

0.5 (n=7) B\ id5mg/kg (n=7) N FK224 F 7-13iEHE (n=7)
FHERADISD%, TRbb7O7T /70— VI AD S5
CHERIRPIEE S L 7.

V. #EHEAOREAR

AL TR TP ME LB TR L. JURW AR O Pao
DEEMES & T Pao DEEMED & DEFOB S OBME F /213
Pao DR AIEMBDEDREIZIE, 3BEL LD 1d Kruskal-
Wallis#rE % Fivy, 280841 Mann-Whitney  UHsE 2 B
7. BEBICBIT AIERA KO Pao OHHEE N S OO
BRI LI T A EOMTEICE, BVELEED D B 58S
#7 (analysis of variance, ANOVA) % v 7z, Wifl#E ClafkeE
S5%LUTEEEEZD Y LHEL.
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Fig. 10. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
E-6123 or vehicle 10 min before the OA challenge. Group: O,
pretreated with vehicle (n=5); a, pretreated with 1,..g/kg of
E-6123 (n=5); M, pretreated with 10u g/kg of E-6123 (n=5).
Each point indicates X & SEM. **p<0.01, *p<0.05 compared
with vehicle pretreated group analyzed by Mann-Whitney’s U
test.
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NaHCO,-#: BRI kB, ONO-#: P frsii/k#E, NaHCO,LTB,
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(14.3 £3.8%) &, NaHCO,EHLAEkH#E 3.5+ 1.5%), ONO-
TR YK EE (6.2 1.8%) 35 L UFONO-LTB, B (4.0 £ 1.4%)
L THEIZEINL Tz (p<0.05) (43)
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1) ONO-4057 DB TR 5

HiE R AT Pao O 1E, ONO-4057 % 72 (VA1 % A AL L
TEBIIBWT, £493403, 9.6+ 04mmHOTH Y, 28
BUCIZAE A FO R o7, 2O Pao R ONFHZA %L
445k L7, IARE PIBIX, &5 6% ONO-4057 DRIALE - &
DELES T b o,

2) ONO-4057 DI BT KIS

PLE W A BT O Pao OfiEiid, 1.0% 5 1 104 g/kg @ ONO-
4057 F - ARLAE LB IIBVT, £410.5L 0.5,
102406, 10.0£0.5mmH,0 TH H, 3EMIZIIAEETRD
ZThorz, 3O Pao IMEORHREA K5 IZR L1z, PIBI,
ONO-4057 DHTULIE 2 & ) BIL % 21T e b o 7z,
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Fig. 11. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
E-6123 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=7); a, pretreated with
1xg/kg of E-6123 (n=7); M, pretreated with 10 g/kg of E-
6123 (n=7). Each point indicates X == SEM. *p<0.05 compared
with vehicle pretreated group analyzed by Mann-Whitney’s U
test.
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1) ICI-198,615 DI R BRI S

SLE UL AR O Pao OfEIE, 0.033 54140.3mg/kg D ICI-
198,615 F 7 I3 A & AALE L 72 B BIZ B VT, %4 100204,
104+ 0.4, 10.1+0.5mmH,0 TH Y, 3HEICIIHFEZ LD
Ledrotz., 3O Pao W NIROBHFLEZKE6IIRLAZ. IARE
PIBIE, &5 5 4 ICI-198,615 DRTALELZ & O F EAKTEE I HIH]
stz BRI AR O Pao D KM N IE, 0.03H 50T
0.3mg/kg D ICI-198,615 F 7= (LA % ATALE L2 EREIC BT,
&4 216141, 104 +16, 331 £33% T H, 0.3mg/kg D ICL
198,615 R ALE BT, B L Y HEIZ Pao NEIMEMETH
o7 @<0.01). 775 ) a— Vi A% Pao O & ABE N
i3, 0.03% 511 130.3mg/kg D ICI-198,615 F 723 AL % R LE
LAEEEIZBWT, B 4287151, 238144, 463+38%TH
h, 0.3mg/kg M ICI-198,615pALE BT, B L) HEIC
Pao HEIIFIZLAETH - 72 (p<0.01).

2) ICI-198,615 DIE B HE &% S

0.03 % % 113 0.3mg/kg ? ICI-198,615 & 7= 12 A 1 % ATALE L
EBICB VT, HUEW AR O Pac OfIE, %4 10.0£0.0,
10.0 % 0.0, 10.0+0.0mmH,0 T Y, F 7=, HERAED Pao
OEABMHIE, %4280+£21, 291437, 262+16%TH N,
i SBEMICIEEE T RO L h o7/, 3HO Pao Nz
DEEBEBLK7ICR L. 7075 20— VIR AHEOPao®
BT, 0.033 512 0.3mg/kg D ICI-198,615 F 713
BHEEME LB IIBWT, £ 439124, 300=%56,
456 +20%TdH 1), 0.3mg/kg?ICI-198,615FTLERE T, Bl
BEL DA Pao AN IMEET S » 72 (p<0.01).

3) KCA-757 OB BRI

600 ~ Propranolol inhalation

Y-24180 or vehicle iv
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Fig. 12, Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
Y-24180 or vehicle 10 min before the OA challenge. Group: O,
pretreated with vehicle (n=5); a, pretreated with 1 mg/kg of Y-
24180 (n=5); O, pretreated with 10 mg/kg of Y-24180 (n=5).
Each point indicates ¥ = SEM. **p<0.01, *p<0.05 compared
with vehicle pretreated group analyzed by Mann-Whitney’s U
test.

B S & (LA e 333
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(Pp<0.01). F7a7I /0 — VI AHO Pao O KB MBI,
1.0 5 i3 5.0mg/kg D KCA-757 3 7= 1S9 % AiLE L 22 7
I2BWT, £4356+54, 18453, 494+60%TH 1,
5.0mg/kg ® KCA-757 RiALBIET, WIERBEL Y A E I Pao i
FEARETH - 72 (p<0.01).

4) KCAT57 D RHE RIS

1.0 B 313 5.0mg/kg O KCA-757 & 7213 AR B AR % BT ALE
L7z BB BWT, JURR AR O Pao DfEIX, &4 9.5+£04,
99403, 9.8+0.6mmH0TH Y, T/, HERAZDPao®
BARBEIMEIE, &4279143, 236448, 269+42%TH Y,
Mg SEEMIC A EE L RO hh o7z, 3B Pao BN
DR BEZ IR LA, 7075 7 a— Vi A#OPao®
Bocmin®ix, 1.04 % \id5.0mg/kg @ KCA-757 F /-5 %
RTALE L7 & BEICBWT, %4383:L43, 27138, 474+
46%TH Y, 50mg/kg ®KCA-TST7RTMLERET, HEMLIVA
B2 Pao BN IARME CTH - 72 (p <0.01).
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Fig. 13. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
Y-24180 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=6); 4, pretreated with
1 mg/kg of Y-24180 (n=6); m, pretreated with 10 mg/kg of Y-
24180 (n=6). Each point indicates X = SEM. *p<0.05
compared with vehicle pretreated group analyzed by Mann-
Whitney’s U test.
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FLGBEEFMLELEBIIBNT, £410.0£0.0,
10.0£0.0, 10.0 % 0.0mmH,0 T 1, SEEMIZIZFEELRD
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2) E-6123 DR RBERIES
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BN, 1.0 5\\d10.0 x g/kg D E-6123 F 7o 3B % AL
BLEEBRIIBWT, 4457445, 36931, 480+29%T
HY, 100pg/kg DE-6123ATLERT, BWEH L Y AFEICPao
HEIMRILEETH - 7= (p<0.05).
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Fig. 14. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
FKB888 or vehicle 10 min before the OA challenge. Group; O,
pretreated with vehicle (n=7); M, pretreated with 10 mg/kg of
FK888 (n=7). Each point indicates X == SEM.
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% 4 424+ 80, 25541, 611£69%TH Y, 5.0mg/kgd
KCA7STRTALEBEET, WML VA E I Pao MTILKETSH
~ 72 (p<0.01).

4) Y-24180 DR R FE RIS

1.0% %\ 310.0mg/kg D Y-24180 I 721352 ATLE L 7%
BIBWT, HERAR O Pao DX, £49.7+02, 99+
0.2, 9.8 0.2mmH,0TdH Y, T/, HEBRAED PacDRHEK
HEINEEIE, £ 4232423, 24323, 242+48%ThHY, WME
HIZ3BMICREEEZ RO oz, 3EED PaoEMB O
MREE"I3IZRL:. FU7T5 ) 0— VIRAEDPao DEK
ONERIE, 1.0 512 1310.0mg/kg @ Y-24180 F 7z i3 A AKX
FRRE L - EBICBWT, £4368+71, 257£30, 482+
46%THY, 10.0mg/kg DY-24180 FIALERE T, BB L VA
F A\ Pao lENRIIKMETH o 72 (p<0.05).
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PR R A BT O Pao DL, FK888 I 7 I3l % AiTLE L7z &
BEIIBWVWT, £499+03, 10.1+02mmH,0CdH Y, 2HH
WIBEEEE RO D o7z, 28D Pac INE OB HZE LR
1417RL7=. JAREPIBiZ, &5 5 L FKSS8DRTALEICL W E
bz T hdhoiz.

2) FK83RDIERBZEZRKST

LB A BT Pao DL, 0.53 5\ 213 5.0mg/ml D FK888 %
PSR BTLE L - B BB VT, £499+02, 104104,
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Fig. 15.- Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
FK888 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=7); 4, pretreated with
1 mg/kg of FK888 (n=7); M, pretreated with 10 mg/kg of
FK888 (n=7). Each point indicates X & SEM.




TOT 70— VRS SO & (L fEwE 335

Propranolol inhalation

500
9
5 4001
[
>
o
3 300
[72]
[
O
g 200"
£
o
5 1007
«
o
£ o
0]
@ A o
g FK224 or vehicle iv
K= -100 T T T T T T - T
Y -20 -10 0 10 20 30

Time after antigen challenge (min)

Fig. 16. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
FK224 or vehicle 10 min before the OA challenge. Group: O,
pretreated with vehicle (n=7); B, pretreated with 10 mg/kg of
FK224 (n=7). Each point indicates X &= SEM.
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Fig. 17. Time course of percent increase in Pao from the pre-
ovalbumin (OA) provocation value after inhalation of
propranolol (10 mg/ml) following OA (1 mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously with
FK224 or vehicle 5 min before the propranolol inhalation.
Group: O, pretreated with vehicle (n=7); a, pretreated with
1 mg/kg of FK224 (n=7); M, pretreated with 10 mg/kg of
FK224 (n=7). Each point indicates X + SEM.
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The Role of Arachidonate Acid Metabolites and Neurokinins in Propranolol-induced Bronchoconstriction after
Allergic Immediate Airway Reaction in Guinea Pigs Mieko Tsujiura, Department of Internal Medicine (1), School of
Medicine, Kanazawa University, Kanazawa 920 — J. Juzen Med Soc., 106, 327 — 338 (1997)
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Abstract

Beta-blockers cause prolonged and severe bronchoconstriction in asthmatics but not in normal subjects. The exact
mechanism of propranolol-induced bronchoconstriction (PIB) is unclear, though the participation of cholinergic nerve
innervation and histamine has been proposed. It is known that pulmonary mast cells have beta-adrenoreceptors on the surface,
and that beta2-adrenoreceptor agonists stabilize mast cells and inhibit the release of histamine and other chemical mediators
including arachidonate acid metabolites. On the other hand, neurokinins may also play an important role in the airway
inflammation and the increased vagal tone in asthma. The present study was designed to determine the role of arachidonate
acid metabolites and neurokinins in our guinea pig PIB model where thromboxane A, (TXA,) is involved. When inhaled 20
minutes after antigen challenge, propranolol (10 mg/kg) caused bronchoconstriction in passively sensitized and artificially
ventilated guinea pigs. Pretreatment of the animals with intravenous administration of two selective sulfidopeptide
leukotriene antagonists, ICI 198,615 and KCA-757, and two selective platelet activating factor (PAF) antagonists, E-6123 and
Y-24180, reduced the PIB significantly in a dose dependent manner. A selective leukotriene B, (LTB,) antagonist, ONO-
4057, inhibited LTB,-induced airway neutrophil accumulation, but did not reduce the PIB. A selective NK, antagonist,
FK888, or a selective NK, and NK,; receptor antagonist, FK224, had no effect on the PIB. These results suggest that
sulfidopeptide leukotrienes and PAF may play more important parts than LTB,, substance P or neurokinin A in the
pathophysiology of the PIB.




