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EVE o b HLR B A B R B SR ST I ISR D
FeT5 ) n - LERREITIMEET NV OMER L
bevAERF Y ABIO S REFY I —F
RBEHORS

SRAZEFDABEH=ME CEF 0E  REED
x &/ & —

B e B ATER IR IENT R (B ENTEE) 5T AL, EEUMARFRET I LR ILADRTVE. L, &
BT BENER LI L - TRETIBIEZ ST, TORZIMEBBCKRNTH Y, MEDRERBCER c&EH%
BHhDEELXORTCS. L LEOBFIREETECMBAIA T Icw, AFRIZ, BEMEHRRE ZIE DB = 8
BT hikw, ATy OFERABZREGEESTAXAVT, 77/ 7 — N ERKE XK (propranolol-induced
bronchocanstriction, PIB) £ FA#fFHE L, ZORGICET 2 BREERE I LECEYEOBEE R L. 20009
SHEELEELE .y MO, EEAKELT, ATBETCHRELBRATS L, IRASEIREIBEES L. HIRRA
05 HE HICERE 10mg/ml DT 875 ) a— A RATS L, ERLSEIRBRCLETHZ Le RV L. &R
EErty MEHEBAB TR 757 = AR RALEER, BIEEL T, FCHAROR D CAEBKERYRA LIcRIC
0S5 B—AEBRALTS, SETIERE Ui ot HEBRAISSHICT b o€ Sme/kg ¥ BIRAE S L7,
PIB i1l X Mk otc. EA X I vERSELIMBEROAHTHEO VT 25— lug/kg E7cRT 3774 V¥
25mg/kg HHEBAISECMIRABETAH L, v 7 22 & 5T PIB RMEIIHhT, 737740 vESTR
PIB EL Ml hic. (t2EEHBEET IR T, HERAISHHIC, b r v R$4 v A, (thromboxane A,
TXA) DRI SAEREFETHS S-1452 D0.0135 X O 0.1mg/kg 2 #IRAER ST 2 L, PIB RARKFMCERICMHE S
At ¥EEL<C TXA, DERNSAGENETHSD ONONT 126 D1.0% L O° 10ug/kg kMK ST 5L, PIB XHE
REMCESCHS SNk, ¥R, HERAISEIC, BRH5- VA3 —EHEETHS AL-3264 D0.01K LT
0.1mg/kg *HIFPEET 5 &, PIB RARKENCHERCHH S A, LEDKRIL, TXA R 5V R+ vy r—ER@E
Myic E (LS EEWES, MEOCKRRIWFETHS PIB ORFABRFCEERREXRLTWB I L2TET .

Key words propranolol-induced bronchoconstriction, chemical mediator, thromboxane A,
5-lipoxygenase products, guinea pigs

MEREC BEMELYRSETAL, REIRMBIETHZ L
2, Imbh TV A BRENCIT, BB ERERE
BOBBECHWOADL Z 05, OMERDEHHESL O
BEBCHRERLE L LTHEIA LSS, EBCWERFY
FRTATEEN DS, RN T2 6 EEZED AR
Lo THEEMAMEREOET L ZEABREIRTH DY,
BEEMCEELRETHS. Lrl, BEETILBENERE
o ThREMBIRT 3, 0B, KEEEK
BRMTHD., LELEFOBFIVWERRLALBEINTS
53, KBS OBFEAIIHEOFRBHMIICER RELRT
LOLEXLRTWA. MEREL SEMETHLE T 0T T/
- A RBARETBLES 0TS, n - L FRKE XM
(propranolol-induced bronchoconstriction, PIB) 2344 2™. %

PRI 642 A 2 H3AM, FRE643A 9 ARHE

OBFE LT—8 =) VR MEOBEENIRBI ATV B
2, RIBOLH0OESITIC. et OFNCHLET S IR
MBMETC SZR UYL TR, SRMEIT 74 7%
v—RIEDEBEDL A& 1 v, TH+7 4 7%y —HEERICHE
(slow-reacting substances of anaphylaxis, SRS-A) TH 5 = 1
a2t ) = C Dy, BIOE, EHW IR VEFH YA
(thromboxane A, TXA,) O A MEI+ A" Z &BnHmbHA T
5. ThETORETR I v T 5/ o - A BRIETIMLT
a5 e - VRBEBI0SUPICE UM, hic hBRAIT, K
LCHFOEEMNEELEE LS. ZhHOEREL PIB LR
HEMERUADLEEEYBOEEX RETSH. £ITH
[, PIB O#FEDOMADI, ELEy VEHFNT, PIBEF
AOPERE RS, ILEERARMEFERE, 73 /740 Y

Abbreviations: DPH, diphenhydramine hydrochloride; OA, ovalbumin; Pao, pressure at the airway
opening ; PIB, propranolol-induced bronchoconstriction; SRS-A, slow-reacting substances of anaphylaxis;

TXA, thromboxane A,
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o PIB fAIZR, (LR REWETHDL br v RFH Y
AR IU 5 ) EEy - RMEYORR S LRI L.

MRB LV HE

. ERHY

{6E 350~450g D~— b LV —-REEHEELE S b (ZHT K,
R RBAL, SRAZBYERERHNOEAFAFTRE (FR
23+ 2°C, BESSE5%) ToEMUEREL, ARNEBRIC
IO S LB R ER L.

1. BILEY PORIATZILT I (ovalbumin, OA) MmF

DIER

Santives 5D FEICHE - TH OA MFLXER L. Ticb
B E 500ug ® OA 2L 784 v N7 22w b
(complete Freund’s adjuvant, CFA) I T== /4 ¥ o v DIRREIZ
L, 4%y POWAIBERE, GHKERS, JB0 5 HMCH
TTEREHS L. 2EMBRBEOABIZLD T —A & —%
Frote., EHI 2 BHEHEM L, mE> HEE LR —-ABTED
TH—L L8, PIAE Y VITHEL T —20C CHREERTF L
fo. RSB L 74 OA i@ 4 B, 24K R L8 T HEEDR &
KE7 57 4+ 7% —[IL (passive cutaneous anaphylaxis,
PCA) Iz & A H i34 2 128006%, 64005, B L U5125T
Botr. THRFEIRBOSE»S T BN, il OA MFE%R
Iml/kg BHERBETHZ LT D10,

I. RBEESLCREERR

BHOEREB R IUAHEELHCTT->Y (K1), b
B, Ry b AL E & = (T5mg/ke) DEEAESICE > TEL
o FRREE Lo, (IBMCICTHE BB L D L EEEEMTR
EUBA T TEE = —LrEEL, NEMERKERL 2
¥ L — &% — Model-1680 (Harvard Co, Inc, South Natic, U. S.
A) CTCTBERBRH®Tote, &A= 2—LiTE) =51 v 8l
THR 25mm, PR 2.lmm THA. 1 [EHKEIX 10ml/ke,
BEEHIZES60E & Lz, ATHRKHGBE, AREO L 2 &
IVOERERRET DD, o7 24 v e FJ v (diphenhy-
dramine hydrochloride, DPH) 60mg/kg MR E L7z, &
FHERICDOIEEL LTRE D = 2 — L O (pressure at
the airway opening, Pac) # 2 b 5 v A5 o —#— TP-603T

Venous llne Respirator

- -
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Guinea pig OA, propranoipl,

histamine or saline

Pressure
transducer
Waler

Ultrasonic nebulizer

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 (OA), propranolol, histamine or
saline. Pressure at the airway opening (Pao) was continu-
ously recorded to estimate the overall index of bronchial
response by an X-Y recorder.

(HARE, ®5) »HVGTHlE Lz, Pao i2EBRFIT XY L
- S ESERCEE L, ERRTHR 1 SR TEYGTR -
72, Pao RSB STIMRIEZFRAL LR E TORFE L
TRIET2EETH Y. KEZERIGEFRS L L0
BL LTOEBHREKEAERD Pao EXEREL LT, Z
DIEBECHTHWMRE LTELLE. EHORAZLE L, B
B SHELCBERBRARYUR LI BYHARAATERE
RERL, FRREYE(L I3 2 L7 BB BRE TI0MER
ATAHZ LIV ote., EYOERRATEIILEETHREL
Tl SR G THRECEEMICRE Lis, ks, =4
Ty MCEBEEFOBER LUNRE LTOABAEEKE X
BEHOZTHBIRNZE T2, FEABY—ETHILD
Iml/kg DEEEE L.

V. RBF*E

1. 7873/ - 1BRIELWE (PIB) 7 L DEER
EEFHERYK 2 1RT. DPH 60mg/kg % RS #159
i, Pao DREXHR LK, BHoh LDZHEERXIT o€
NE .y FREEEERELEL T P SEICHIFABAAR T -

Passive DPH ip. OA Propranolol
G(r:_ulp9; sensitization provocation inhalation
Swo7days § 1Smin §  20min x
Passive . OA Saline
Group sensitization DPH ip. provocation inhalation
b’ 4 Sto7days § 1Smin 20 min
Passive DPH ip Saline Propranolol
] sensitization * provocation inhalation
Group 3 + * 15 mi X
(n=7) 5 to 7 days 5 min 20 min
No passive . OA Propranolol
sensitization DPH ip. provacation inhalation
Group 4
(n=8) Sto7days _ § 15min 20 min l

Fig. 2. Chart of experimental study design for a model of
propranolol-induced bronchoconstriction (PIB). Pao was
recorded after OA (I mg/ml) or saline provocation
followed by inhalation of propranolol (10 mg/ml) or saline
in guinea pigs with or without passive sensitization. Group
1 (n=19), propranolol inhalation 20 min after OA provoca-
tion in passively sensitized animals; group 2 (n=6), saline
inhalation 20 min after OA provocation in passively
sensitized animals; group 3 (n=T7), propranolol inhalation
20 min after saline provocation in passively sensitized
animals; group 4 (n=8), propranolol inhalation 20 min
after OA provocation in non-sensitized animals.  ip.,
intraperitoneal administration.

Passive OA Propranolol
sensitization DPH i.p provocation inhalation

l Sto 7 days l L5 min l 20 min l

15 min ? S min

Intravenous administration of each tested drug

Fig. 3. Chart for study design for examining effects of
atropine, salbutamol, aminophylline, and chemical mediater
inhibitors on the PIB. Each drug was injected intraveno-
usly 5 min before the propranolol inhalation (15 min after
the OA provocation).
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fo. BAFREIL OA 2 £BAEKICER L Img/ml DEREC
I LA 0% R Lic. HEBRA205%, 19 (FA—7

DEFe77 /7 a—1 (10mg/ml) #0WEBAL, 6L (&
V=7 2) WITEBRGEAKELI0MHBEA L, Pao OF{Ly HE
Lz, Jlie, BfExi ey P TIR(ZA—F3) KHEOK DT
EBRERYRAL, FON9HBIZT =75/ v - (10mg/
ml) #30MEBA LIz, THE, EBEFELE Y P QIE (S L —
T4 CHEERAL, 20087 e 75 v~ (10mg/ml)
BHRALK.

2. HEMEE®ED PIB HEIHR (X 3)

1) BlIZzREw RN D PIB M4lzhR

BIAZREFREEE T EE D PIB My A BE 45 BT, REY
TRFBRWEZ R EENETHSL7 b = ¥ (5mg/ke)
(n=8) FIIXAEERHEK (n=6) EFERAISDE, TibbT
v77 8- VRASHINCHIRAEE L.

2) TRMEENHED PIB HIGI%HR

RN D PIB MIHI R REAT 2 BT, BIRM
BRIBETHY, BRTIELHHRERE LTERIATL 5
NT RE—N (n=6) FTEEAEK (n=6) ¥HER AL
#, Tihbbr e 73 m— (10mg/ml) BA 5 L8N #IRK
B;E L.

W, BOMLLD, ¥AT 2 E-LVOEEREEREDT:
¥, MEBV AT ATOVLT 22— ABRATESEC L 5
A2 I VRABRIEZIENHRCE T A BERCHE Y
FRL, TO0%MEIRELRDI. Thbd, ERFOEL
oy bERVFAALEE - (T5me/ke) BREHE S CHEEL,
SEWRO > 2, ATHREL, £EEE (5000, 120, 60, 30 % &
O luglkg) DY LT 22— A ¥z ABAERYSBRAES
L. 01008 X b, ABEAEAKERL25, 50, 1003 L0
200pg/ml DEEWHBELIce A% I VA ERELDIEX S 4
iR C20M B A BRI L, Pac OE{LAEE L.

3. 73749 vD PIB 4158 (K3)

732749 v0OPBHAKMRELEHNTSENT, BETK
BEWEREL L TERIRTWAT 740 v (n=14) ¥
BERETEK (n=6) *MRRALLSE, Thbbrers5 .
r— (10mg/ml) WA 5 BN BEIRAHBE LA, F302. 2)
DEBRLEFRE, HDOMLD, 7i/.74 V VvOEBRBRERERE
Dicdd, YEBRVAFLTOT 774 ) vEBIREFREC X
He AL I YRAFRIE DI RS T2 BERGH
BrRD, TO0RMHEXRA L. Tithb, 25.05 54
ik 12.5mg/kg DT 3774 ) VEIBAEBRSEKEY BIRAS
HL, x0104#H L0, e A% I vRERE X DVIEKRS HERE
TOMHERAZRH L, Pao OB L2 EHE L.

4. {L#EEWED PIB ~0BE (X 3)

1) revdssdy AZFREBNE (S-1452 % X O° ONO
NT-126) @ PIB w33 5% 2

FRYRFY Y A D PIB ~OBEYRET DD, EIRM
b VR A RGO PIB AR R L HRE L.
b EYREY Y A REGERERAUND, FERMEROBE
SEXBETHICD, 2BO L r v RFH v A, SHGEHK
S-1452"™ L ONO NT-126" %@ L7-.

i. S-1452 @ PIB #M#lZnE

AEAEAKCTHERLE 001 (n=6) » %\ 0.lmg/keg
(n=5) D S-1452 F I3 EBAEK (n=6) %, HERADIFH

#, ThebbF 75 ) v - (10mg/ml) TAD 5 5 FC B4R
N5 L.

ii. ONO NT-126 @ PIB #i4l5p g

ONO NT-126 {2IEREM.D D, EFT05ml D=2 ) — iz
BREL, K 05ml D b o 4 — VKR L, BRCAEAK
KECCTHWETHBEFTERLEH L.

EBEHEKCTERLE 1.0 n=9) 5512 10ug/kg
(n=9) @ ONO NT-126 %73 ED L (n=10) %, HEBA
DISHE, Tiehbb 7w F5 7 v - (10mg/ml) BRAD 5 477
CEIRNE S L.

2) 5V vy — EIEEE (AL-3264) O PIB fiime

5-U AP >~ YRMEHD PIB ~DOHEr BT 51
B, 5-VRF >y — EHERK AL-3264" D PIB HI4IshE 24
Hlfc, B4, 1) 0EBRLARK, £EAHEACERLE
0.01 (n=8) &2\ % 0.1mg/kg (n=8) D AL-3264 % 7-i34H
BHEK (N=8) %, HEBRADISHHE, ThbbTrFS /o
/A (10mg/ml) BAD 5 HENCHIRARZRE L.

V. EHEY

FERLEHIILTOLE Y THS. Ticbd OA (Sigma,
Basel, Switzerland), 52£&7rA4 v F7 2 o A v} (complete
Freund's adjuvant, CFA) (Difco Laboratories, New York, U.
S. A), v} L ¥ X — )L (pentbarbiturate) (2 v 7 & — @
&ML, Abott Laboratories, Chicago, U. S. A), o> 35
= — v (DL-propranolol hydrochloride) (Sigma), 7 + = ¥ v
(atropine sulfate monohydrate) (FIYERISsE T2, KBR), w7
% %=L (salbutamol sulfate) (<* F U v® AW, =4, &
M), BA % v (histamine dihydrochloride) (F1Y¢&Ali3k T %),
737749~ (aminophylline) (x4 7 4 v v®p, = -+,
B), S-1452 (SEEHMIE, KK & 1 RHE), ONO NT-126 (/5
HmIE, KR »RH), AL-3264 (KR ARERTE, KR D
®EL), + o 4 — v 80 (polyoxyethylene sorbitan monooleate)
(Sigma)

VI. ¥EEtEEROBBAT

BT XTI E L EREEE TR L, AR e Ee
BARKBARTD Pao DIEBEER L U Pao DEBELSOEED
B OHEINIE E 21k Pao ORAMMBOEDOREITIE, 3EL
DB A2 KruskalWallis BREX B, 2 FH0E 412
Mann-Whitney O URREL F o, FERIC BT 2 HERAE
D Pao DIEPEE O DOREMEDOREREHE LB T 5 ZDRE
ik, BOELREOHS ANOVA # A, BHBE TR
MESKLUTLEEED D LHELL.

B ®

I.PIB

BiFELE» PCHREEBRAL, 20058, Fr75/
2= ERALRLE (FAr—-F1), "rr5,20-10RDEIC
SHEEKREYBALLE (FA—-72) T3, SERAFOD
Pao DfEiL, £h-Eh 101102, 10.840.2emH,0 TH -7, &
fEEA Ty PCHEORVICABAEKREBRAL, Fr75/
B—ARRA LR (Fr—73) Tk, IERRARD Pao it
10.7£0.3ecmH,0 TH 7. ERFELE » MCHEZBRAL,
TeTF 0 m AR BALLE (Z -7 4) Tk, FURRAH
D Pao 1% 10.3+0.2emH0 THot. ZHMHEBRARD
Pao OEBEEIL, 4 BB EEEXT D 7. MACEHE
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O Pac DEBEIC R T 5 BMROREMER/LRLI.. 74 -7
1 &7 —7 20T, FUIRRAKD Pao BInRCEEEIL
e otchy, F—7F17TiE, o735/ e —NRAL LT
Pao BEHIC LR Lz L, v —7 2 TREBEEKR
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Fig.4. Time course of percent increase in Pao from the
pre-OA provocation value. Propranolol (10 mg/ ml) or
saline was inhaled 20 min after OA (I mg/ml) or saline
provocation in gunea pigs with or without passive
sensitization. (), propranolol inhalation 20 min after OA
provocation in passively sensitized animals (group 1,
n=19); A, saline inhalation 20 min after OA provocation
in passively sensitized animals (group 2, n=6); @,
propranolol inhalation 20 min after saline provocation in
passively sensitized animals (group 3, n=7); [, propranol-
ol inhalation 20 min after OA provocation in non-sensitized
animals (group 4, n=8). Each point indicates mean value
(£SEM).

6001
Propranolol inhalation
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Fig.5. Time course of percent increase in Pao from the
pre-OA provocation value after inhalation of propranolol
(10 mg/ml) following OA (I mg/ml) challenge in passively
sensitized guinea pigs pretreated intravenously with
atropine or saline 5 min before the propranolol inhalation
(15 min after the OA challenge). (), pretreated with
saline (n=6); A, pretreated with 5 mg/ kg of atropine
(n=8). i.v.,, intravenous administration. Each point
indicates mean value (£SEM).

AW X B Pao DERIZITL T, 2EMD Pac DMK
DERHELIL, BOBELAEDHS ANOVA K THEE
(p<0.0001) @Iz, BfFEr Ty MiT, HEORDICEER
BEARKEBA LI NV-F 3, HEIEELE, PCHEYRA
LIz A—FA4TIiL, 7u75 /) me—LBARID, 58
Pao O FHIIFADIch o1z,

. BEEEESHED PIB EHE

1. BIXZRMpEERi3Eo PIB HIHIzR

HER AR D Pao DHEBEEY, HIFERALISHHIZ Sme/ke
7 e VR AR RE BRI S LA RICR LT,
FhFEh 99+03,9.9+03cmH0 TH H, 2 BRI EEEY
FEdirh ot 2BICBITA, Pao MMEBEORMERYX 51
=T
PURBRAHED Paoi DR AMIL, FURBRALSSHIZT b
P EVERCRERSEKEYBIRNES LcERIRWC, Th
Th244+23, 254+28% THH, 2HBMCIEEEXRD
Mot TRTZ /- ARAER, TiebhbIiERA205H#
D Pao NEIL, 7 b B F I ERAEREYBIRNES L
e BBIZRT, 176218, 252+50% TH D, 2 HEKIEE
ERRADIEH T, TaT T e — LR AKD Pao IR OFE
BRI 2 BRI EBEENRD DR -7, TrF T
7= LVIRAKD Pao DFAMMEKILT be v FilbBEA
HAREBIRAR S Lo R BT RVT496148, 516:65%ThH
D, 2EMCEEELADIh .

2. TWREERHEED PIB M5I%HR

HENUD, AERYAFLAERITD, ¥AL T2 E—NDE
BREBREDTDICIT o1V 7 2 £ — L ERFFTHE S X

8007
$
@
2
g 600
@
£
]
7]
3
-
£
£ 4007
Q
=
8
o
£
@
8 200
e
o
£
s
3
=4
[
Q.
0

25 50 100 200
Concentration of inhaled histamine (11 g/ml)

Fig. 8. Bronchoprotective effect of intravenously administe-
red salbutamol on inhaled histamine-induced bronchocons-
trictioin in non-sensitized guinea pigs. (), pretreated with
saline (n=10); A, pretreated with 1 ug/kg of salbutamol
(n=6); B, pretreated with 30 pg/kg of salbutamol (n=7);
A\, pretreated with 60 ug/kg of salbutamol (n=7); [J,
pretreated with 120 ug/kg of salbutamol (n=7); @,
pretreated with 5000 ug/kg of salbutamol (n=6). Each
point indicates mean value (=SEM). *p<0.03, **p<0.01
compared with saline pretreated group analyzed by
Mann-Whitney's U test.
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S AR I VRABRIESTIEINEIS R+ 5 BERIGH
BMERBICR L. HRE LABEREARERETIE, X2

I VRAFECRT5 Pao HMRIT, v A2 VIR AREDS,
50, 100% X U* 200pg/ml IEBWTEFREFRILE2.5, 6517,
266618 XUB01ET2H THolz. ZDLAX I VIRAI LS
Pao D EHIT, 7 % = — A BIRWITERSIC X b AEEED
THFIE NIz, A7 2E—i lug/kg BEBRTIT, AKX S
VIRARIER T2 Pac BINKIT, eAx 3 VIR ARE?S,
50, 1003 X U° 200pg/ml B W TCERFMNE.TE1.5, 32+
12, 116178 X VIT6LT8X TH Tz, AR I VIRAKR LS
Pao O FRIT, w72 -0 lug/ke BIRARTHRE T & -
T, A% I vIRAEE, 50, 1005 X 0* 200ug/ml | ARED
Pao #n&E%, ThFh39, 51, 56 L U3THHNEI L. $E-T
AT RE-NDOHS0RMEREE LTI D lug/kg 2EE L
7z,

HRBAISGHIC lug/kg DNV 7 22— iz EBERE
KEBIRAEE LS BRI 2 HERAFDO Pac OfEIL, *+
hEh 98403, 10.1+0.1cmH0 TH b, 2HECEBEELR
Dichotc. 2 BITS, Pao BNBOREKEEY R 7T R
T. HRBAHD Pao DEXHEMIIZ, HIEBRAIHHEIZ, +
NTRE—LELIIEBRREREPBRALLEZFICRWT, Th
Fh33B6£22, 279£29% THH, 2B EBEELRD
Motz TrT7 e VRAER, TibbARRA205%
D Pao ML, 147 % T — & f A B SRR IR RS
S LT HET, 239118, 202+26%TH 0, 2 B
BEEYADIh o7, 70750 v - LB AKED Pao #inEK
DOFEBHWELL 2EBCEEEZL RO R sk, FrF 5/
7 — VIR ARD Pao OFAMMKIIF LT & £ — L F fidd
BAEKEHIRAE S Lic& BT 3\ T518160, 504+44% T
HH, 2HBCXEEEYRDL o1z,

6007

Propranolol inhalation

500

400

3001

2001

1

100 Salbutamol or saline L.v.

Percent increase in Pao from the baseline value (%)

0 T T T -
0 10 20 30 40

Time after antigen challenge (min)

Fig.7. Time course of percent increase in Pao from the
pre-OA provocation value after inhalation of propranolol
(10 mg/ml) following ovalbumin (I mg/ml) challenge in
passively sensitized guinea pigs pretreated intravenously
with 1 ug/kg of salbutamol or saline 5 min before the
propranolol inhalation (15 min after the OA challenge).
O, pretreated with saline (n=6); A, pretreated with 1
ug/kg of salbutamol (n=6). FEach point indicates mean
value (SEM).

. 73/74Y>0 PIB i&IgHE

VAT EE-NERE, KBBRY AT ACBTS, 78
74V VOEEREBREDIDIT 727 377 4 U VR
HRREI L B e A % § VRABRIE T IBIEIRRpE+
ZRBRICHBEXR IR Lic. WBE LEBEAEKEER
T, AR I VIRARIEICHT % Pao ML, e x4 5 v
WABE25, 50, 1003 L 0F 200ug/ml B WTEFRFHNE. 1+
1.8, 19.0£5.1, 107238 L U'603+99% CH 1. 7 3
74 Vv 125me/kg BERTIR, v A% I VRARN BN
% Pao #mMEIT, v A& I vIBAEE25, 50, 1008 kOt
200ug/ml WEBWTEREFRT.5+1.1, 3246.2, 111+29%
UB70L86X THotz. 7377 4 U v 250mg/kg HEET
i3, Pao BN, e A% $ vRABEE25, 50, 1008 L0
200pg/ml KB WTFRFRBE.5+11.1, 20£6.5, T1£32% L O
263+80RTH o7z, B RAZ I VIRAW LS Pao O FRIT, 7
3774V v 250mg/kg BIRARTERSICL s Te A& 3 VR
A 100zg/ml 38 X 0¥ 200pg/ml B ARG D Pao KA, FhE
NUBLUBBRHHI LAz, €T, 73774V v D50%H4E
BELTZD 25.0mg/kg iEH LT,

FURBAFID Pao OEI, HEBRALSHEE, 12.5%8 L0
25.0mg/kg DT I/ 7 4 Y VERREBRAEEKYBIRNES
LIz&EBEBWT, hFh 101403, 105403, 10.0+£0.2
emH,0 TH Y, IHEICIIEEELRDIh 2. 3R
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Fig. 8. Bronchoprotective effect of intravenously administe-
red aminophylline on inhaled histamine-induced bronchoco-
nstriction in non-sensitized guinea pigs. (O, pretreated
with saline (n=10); A, pretreated with 12.5 mg/kg of
aminophylline (n=7); B, pretreated with 25.0 mg/kg of
aminophylline (n=8). Each point indicates mean value
(£SEM). **p<0.02 compared with saline pretreated
group analyzed by Mann-Whitney’s U test.
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Fig.9. Time course of percent increase in Pao from the
pre-OA provocation value after inhalation of propranolol
(10 mg/ml) following OA challenge in passively sensitized
guinea pigs pretreated intravenously with aminophylline or
saline 5 min before the propranolol inhalation (15 min after
the OA challenge). (O, pretreated with saline (n=86); A,
pretreated with 12.5 mg/kg of aminophylline (n=8); M,
pretreated with 25.0 mg/kg of aminophylline (n=6). Each
point indicates mean value (=SEM). **p<0.01, *p<0.05
compared with saline pretreated group analyzed by
Mann-Whitney's U test.
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Fig. 10. Time course of percent increase in Pao from the

value immediately before inhalation of propranolol (10 mg/
ml) following OA {1 mg/ml) challenge in passively
sensitized guinea pigs pretreated intravenously with
aminophylline or saline 5 minutes before the propranolol
inhalation (15 min after the OA challenge). O, pretreated
with saline (n=6); A, pretreated with 12.5 mg/kg of
aminophylline (n=8); B, pretreated with 25.0 mg/kg of
aminophylline (n=6). Each point indicates mean value
(+£SEM). **p<0.01, *p<0.05 compared with saline
pretreated group analyzed by Mann-Whitney's U test.
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Fig. 11. Time course of percent increase in Pao from the

pre-OA provocation value after inhalation of propranolol
(10 mg/ml) following OA (1 mg/ml) challenge in passively
sensitized guinea pigs pretreated intravenously with S-1452
or saline 5 min before the propranolo! inhalation (15 min
after the OA challenge). (O, pretreated with saline
(n=6); A, pretreated with 0.01 mg/kg of S-1452 (n=6);
B, pretreated with 0.1 mg/kg of S-1452 (n=5). Each
point indicates mean value (£SEM). **p<0.01, *p<0.05
compared with saline pretreated group analyzed by
Mann-Whitney’s U test.
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Fig.12. Time course of percent increase in Pao from the
pre-OA provocation value after inhalation of propranolol
(10 mg/ml) following OA (1 mg/ml) challenge in passively
sensitized guinea pigs pretreated intravenously with ONO
NT-126 or vehicle 5 minutes before the propranolol
inhalation (15 min after the OA challenge). O, pretreated
with vehicle (n=10); A, pretreated with 1 ug/kg of ONO
NT-126 (n=9); B, pretreated with 10 wg/kg of ONO
NT-126 (n=9). Each point indicates mean value (+S-
EM). **p<0.002, *p<0.05 compared with vehicle pretrea-
ted group analyzed by Mann-Whitney's U test.
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Fig. 13. Time course of percent increase in Pao from the
pre-OA provocation value after inhalation of propranolol
following OA challenge in passively sensitized guinea pigs
intravenously pretreated with AL-3264 or saline 5 min
before the propranolol inhalation (15 min after the OA
challenge). O, pretreated with saline (n=8); A, pretrea-
ted with 0.01 mg/kg of AL-3264 (n=8); B, pretreated
with 0.1 mg/kg of AL-3264 (n=8). Each point indicates
mean value (£SEM). **p<0.02, *p<0.05 compared with
saline pretreated group analyzed by Mann-Whitney's U
test.
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Fig. 14. Time course of percent increase in Pao from the
value immediately before inhalation of propranolol following
OA challenge in passively sensitized guinea pigs pretreated
intravenously AL-3264 or saline 5 min before the propran-
olol inhalation (15 min after the OA challenge). O,
pretreated with saline (n=8); A, pretreated with 0.01 mg/
kg of AL-3264 (n=8); B, pretreated with 0.1 mg/kg of
AL-3264 (n=8). Each point indicates mean value
(£SEM). **p<0.02, compared with saline pretreated
group analyzed by Mann-Whitney's U test.
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Abstract

B -blockers specifically, provoke bronchoconstriction in patients with asthma, although the exact mechanism remains
unclear. To elucidate this would contribnte greatly to our understanding of the pathophysiology of asthma. To investigate
the mechanism of 3 -blocker induced-bronchoconstriction, a guinea pig model for propranolol-induced bronchoconstriction
(PIB) after antigen inhalation was developed. In this guinea pig model, the role of autonomic nerve activity and chemical
mediators was examined. Propranolol caused bronchoconstriction in passively sensitized and artificially ventilated guinea
pigs when 10 mg/ml was inhaled 20 min after antigen challenge. On the other hand, propranolol did not produce
bronchoconstriction after the antigen provocation in non-sensitized guinea pigs or after saline provocation in the sensitized
animals. Pretreatment of the animals with intravenous injection of 5 mg/kg of atropine, 15 min after the antigen challenge,
did not reduce the PIB. Pretreatment of the animals with intravenous injection of 1 g/kg of salbutamol or 25 mg/kg of
aminophylline inhibited histamine-induced bronchoconstriction by nearly 50%. However, the former but not the latter
reduced the PIB. Pretreatment of the animals with intravenous injection of selective thromboxane A, antagonists, such as S-
1452 in the doses of 0.01 and 0.1 mg/kg or ONO NT-126 in the doses of 1.0 and 10 4 g/kg, or the lipoxygenase inhibitor AL~
3264 in the doses of 0.01 and 0.1 mg/kg 15 min after the antigen challenge, reduced the PIB significantly in a dose-
dependent manner. These results suggest that chemical mediators, such as thromboxane A, and arachidonate 5-lipoxygenase
products, have an important role in the pathophysiology of the PIB which is specific to bronchial asthma.



