Effect of Steroid and Chemical Mediator
Inhibitors on Late Bronchial Response Induced
by Recruitment of Homocytotropic Antibodies
from Circulating Blood into Airways

B&5:jpn

HhRE

~FH: 2017-10-04
*F—7— K (Ja):
*—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/8345




788 FRKETLERSMIE H100% $45 788802 (1991)

TNE Y b ORBEMRETAEI R X 2 BFKE
SERICDOFR L FE L EYEREA
BLUAT oA FOEEIZODNT

SRAFELHNNEEZME (BT 0E R8RS
ooH @B T
(T3 7 H18H 2 A)

SEXTHMBR B TRARBAES OB S RISOMI, WE 2 FESES 4 ~1280
BN TEURET 2 BREMERIG (late asthmatic response, LAR) 8% H S h T3 . LAR 3 §8%
WMEOERMEL, BEESACICEET ARFELEAT 2 LTEELREGTHD, LAR ORB#BEOE
DD, EFRFELEY FEBHMEETVERVLERH21Tok. T 2L bHERASRSE L RECH
IR & AZTLE 2 EHIRIICEE L, Z0%2.5~ KA E > TRET 2 BRUE
B (i) RIS (late bronchial response, LBR) #BZE L. FicA 704 FB L UEL OB EENE
EH 2 ARIERICES L LBRICEZTHEIC DL THRE L. LBR R EEMBE T —6 bR
Y, OB REHRTLAIRR L. LBRIZAF oA FTHI ) VBT F Y AF Y v ORiBSIcLvE
Biiflant. gt A5 I oBTH3Y 72>t FF 3> (diphenhydramine HCI, DPH) D#ij#%
Hizky, RESBRIEENYVED & P> TRERSIEMNZ 5, LBR dEE M s hi.
DPH 2B L7z EFMIZB T DR T, LBR & b 2 > ®$4 > A, (thromboxane A, TXA,) &
REEATH 5 OKY-046 i SIc L D ERICIMBE Nz, £725-V RKF v 7+ — VBIRWIEESTH
% E6080 FiftZic Ko THRBCHMZ SN, FHBRNLM/NMUEE/LETF (platelet activating
factor, PAF) #EHiFITH 3 Y24180 Ak S ic k> T v Iz 7. ZEHREELE v b COTEBRAR
D HNFR A SEIUE IIG 12, Y24180 RS S D AR CME ans. U EOREIRL2 D LBROEF
nzsnwT, REMRREMEINEON > 5 KERFADOEED LBR OXBROF 24 LTEELSE
BAERLTZERRBLTWS. ERARIGKAT AL RBNEMTH2H, $LERGORR I
TXA, 5- U RF 7 — YRR, PAFSESELTWwaELD, £ FEOD LAR WERILZEFLT
HBIZryREN, EEOEBRETNVOFEMRLZMRT LAR OREBFOFRHECEE BB 2872
LA EN S,

Key words late asthmatic response, late bronchial response, homocytotropic
antibody, chemical mediator inhibitors, guinea pigs

S[EXMBRE B THRERAER O EFE, I2BFEB N CHURET 2WERE, ThbbERY
T4HbH Coombs £ Gel D IH 7 VA F—RIG"TH Wi B G (late asthmatic response, LAR)? D EEHH
% IgE % LU 7z BNRFEUNG G (immediate asthmat- HEHEh T3, LAR 3187348 Blackley 231 TH#

ic response, IAR) Offtlz, JEEFE R VHIEREHR 4 ~ Elbanz¥y, Thzg D THELLOB

Abbreviations : BALF, bronchoalveolar lavage fluid; CFA, complete Freund’'s adjuvant;
DPH, diphenhydramine HC1 ; IAR, immediate asthmatic response ; Ig Gi, E, immunoglobulin
G, E: LAR, late asthmatic response ; LBR, late bronchial response ; LTB, C, D, Es
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Fig.1. Design of the experimental system. An anesthetized guinea pig was placed
in a supine position, the trachea was cannulated with a polyethylene tube and one
jugular vein was cannulated for the injection of homocytotropic antiserum or
normal serum. The animal was artificially ventilated by a small animal ventilator
and challenged with nebulized ovalbumin dissolved in saline (10mg/ml) for 30 sec

using an ultrasonic nebulizer.

Pressure at the airway opening (Pao) was

continuously recorded to estimate the overall bronchoconstriction by an X.Y

recorder.

leukotriene B,, C, D., E.: OA, ovalbumin ; PAF, platelet activating factor; Pao, pressure at
the airway opening ; PCA, passive cutaneous anaphylaxis ; SRS-A, slow reacting substance of

anaphylaxis ; TXA,, thromboxane A,
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Fig.2. Examples of the time course of pressure at the airway opening (Pao) in
artificially ventilated guinea pigs administered homocytotropic antiserum (A,
upper) or normal serum (B, lower) intravenously immediately after the antigen
inhalation. Pao clearly increased 2.5 to 8 hr after the antigen inhalation and
reached 2.5 times baseline value in the antiserum-administered animal.
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increase in Pao after antigen inhalation in
artificially ventilated guinea pigs administered
homocytotropic antiserum or normal serum
intravenously immediately after the antigen
inhalation. Each bar represents mean+SE of 7
aminals in each group. *p<0.05, **p<0.01 vs
normal serum group by two-way analysis of
variance followed by Tukey-Kramer multiple
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[T

Time after OA inhalation

Fig.4. Inhibitory effect of dexamethasone on late bronchial response induced by
homocytotropic antiserum administered immediately after the antigen inhalation in

guinea pigs.

Each bar represents mean+SE.

“p<0.01 vs control (antiserum)

group by two-way analysis of variance followed by Tukey-Kramer multiple

comparisons.
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Fig.5. Time course and peak value of percent increase in Pao after antigen
inhalation in artificially ventilated guinea pigs administered homocytotropic
antiserum intravenously with or without pretreatment of diphenhydramine. Each
bar represents mean+SE. *p<0.05, **p<0.01 vs antiserum group by two-way
analysis of variance followed by Tukey-Kramer multiple comparisons.
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Fig.6. Inhibitory effect of OKY-046 on late bronchial response induced by
homocytotropic antiserum administered immediately after the antigen inhalation in
guinea pigs. The animals were pretreated with diphenhydramine (DPH). Each
bar represents mean+SE of 6 animals in each group. *p<0.05, **p<0.01 vs
control (DPH pretreated) group by two-way analysis of variance followed by
Tukey-Kramer multiple comparisons.
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Fig. 7.

Inhibitory effect of E6080 on late bronchial response induced by homocytot-

ropic antiserum administered immediately after the antigen inhalation in guinea

pigs.

The animals were pretreated with diphenhydramine.

mean=+SE of 6 animals in each group.
pretreated) group by two-way analysis of variance followed by Tukey-Kramer

multiple comparisons.

Each bar represents
*p<0.05, **p<0.01 vs control (DPH
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Abstract

In bronchial asthma, not only the immediate asthmatic response (IAR), which occurs immediately
after antigen inhalation, but also the late asthmatic response (LAR), which occurs 4 to 12 hr after
recovery of IAR, have been of much interest. The study of LAR is considered to be important in the
clarification of the mechanisms of chronic and severe types of asthma. An experimental study using
a guinea pig model for asthma was designed to investigate the pathogenetic mechanisms of LAR.
Antiserum containing a homocytotropic antibody was administered intravenously to a non-sensitized
animal immediately after antigen inhalation. 2.5 to 8 hr after antigen inhalation, late bronchial
response (LBR) was observed. Furthermore, the effects of steroid and chemical mediator inhibitors
on LBR were studied in this model. When dexamethasone phosphate was intraperitoneally adminis-
tered 12-16 hr before inhalation of antigen, LBR was inhibited significantly. When diphenhydramine
HCI (DPH) was intraperitoneally administered, the allergen-induced bronchoconstriction was signifi-
cantly suppressed from the early phase before LBR and after LBR. Under the pretreatment with
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DPH, the effects of three drugs on LBR were examined, as follows: OKY-046, as a selective throm-
boxane A, (TXA,) synthetase inhibitor; E6080, as a selective 5-lipoxygenase inhibitor; and Y24180,
as a selective platelet activating factor (PAF) antagonist. By the oral administration of OKY-046 1 hr
before antigen inhalation, LBR was significantly suppressed. When E6080 or Y24180 was orally
administered 1 hr before antigen inhalation, LBR was also inhibited. The administration of Y24180
also inhibited the immediate type of bronchoconstriction induced by antigen inhalation. These find-
ings indicate that recruitment of homocytotropic antibodies from circulating blood into airways might
play an important role as a direct initiator of LBR and that TXA,, 5-lipoxygenase products of arachi-
donic acid and PAF may be involved in the development of LBR. It is concluded that this guinea pig
experimental model for LBR is useful in further studies into the mechanisms of LAR.




