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BAL, bronchoalveolar lavage; BALF, bronchoalveolar lavage fluid; HRF, histamine-releasing factor;

IAR, immediate asthmatic response; LT, leukotriene; MBP, major basic protein; OA, ovalbumin; PAF, platelet
activating factor; Pao, pressure at the airway opening; TXA;, thromboxane A,
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Fig. 1. Design of the experimental system. An anaesthetized guinea pig was placed in the supine position and the trachea was cannuled
with polyetylene tube. The animal was artificially ventilated by a small animal respirator and nebulized with histamine or ovalbumin (OA).
Pressure at the airway opening (Pao) was continuously recorded as an overall index of bronchial response using a pressure transducer

and a X-Y recorder.
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Fig.2. Effect of repeated intranasal administration of
polymyxin-B on leukocyte population in bronchoalveolar
lavage fluid (BALF). Guinea pigs were divided to 2 groups,
one group treated with 75, g/kg polymyxin-B intranasally and
other treated with saline. Group: [J, saline (n=8); B,
polymyxin-B (n=8). Each bar indicates X &= SEM of sell
population. ¥¥p< 0.01, ¥p< 0.05 compared with saline group
analyzed by Mann-Whitney’s U test. Neu, neutrophil; Baso,
basophil; M®, macrophage; Lym, lymphocyte; Eosino,
eosinophil.
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Fig. 3. Effect of repeated intranasal administration of
polymyxin-B on percentage increase in Pao caused by inhaled
histamine in non-sensitized guinea pigs. Group: O, treated
with saline (n=8); @, treated with repeated intranasal
administration of 754 g/kg polymyxin-B (n=8). Each point
indicates ¥ £ SEM. *%p< 0.01 compared with saline
treatement group analyzed by repeated measure analysis of
variance (ANOVA).
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Fig.4. Effect of repeated intranasal administration of
polymyxin-B on percentage increases in Pao after inhalation of
antigen (OA, 1 mg/ml) in passively sensitized guinea pigs.
Group: O, treated with saline (n=12); @, treated with repeated
intranasal administration of 75 x g/kg polymyxin-B (n=12).
Each point indicates X & SEM. *¥p< 0.01 compared with
saline treatment group analyzed by repeated measure ANOVA.
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Fig.5. Effect of repeated intranasal administration of
polymyxin-B on percentage increases in Pao after inhalation of
antigen (OA, 1 mg/ml) in passively sensitized guinea pigs
pretreated with diphenhydramine (60 mg/kg). Group: O,
treated with saline (n=30); @, treated with repeated intranasal
administration of 75z g/kg polymyxin-B (n=30). Each point
indicates X & SEM.
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Fig.6. Effect of repeated intranasal administration of
platelet activating factor (PAF) on leukocyte population
in BALF. Guinea pigs were divided to 3 groups, one
group treated with 30x g/kg PAF intranasally, one with
100 . g/kg PAF, and other with saline. Group: [, saline
(n=8); i , 30 g/kg PAF (n=8); B, 100 .g/kg PAF (n=8).
Each bar indicates X == SEM of cell population. *p< 0.05
compared with saline treatment group analyzed by Mann-
Whitney’s U test. Neu, neutrophil; Baso, basophil; M®,
macrophage; Lym, lymphocyte; Eosino, edsinophil.
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LEERD L7, BRI PR ABOPac DEINEROE
B FUSHR #7123 L7z, PAFIIE S Bk 513 x sy 30
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3.2%, 113.8+30.0% 3B & U504.4 = 126.8% T - 2Dy
L, 30.g/kg W PAF ST BT HTIIZBRED LAY 3
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Fig. 7. Effect of repeated intranasal administration of PAF on
percentage increases in Pao caused by inhaled histamine in
non-sensitized guinea pigs. Group: O, treated with saline
(n=8); A, treated with repeated intranasal administration of
30 g/kg PAF (n=8); @, treated with repeated intranasal
administration of 100 g/kg PAF (n=8). Each point indicates
X £ SEM. *p< 0.05 compared with saline treatment group
analyzed by repeated measure ANOVA.
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Fig. 8. Effect of repeated intranasal administration of PAF on
percentage increases in Pao after inhalation of antigen (OA,
1 mg/ml) in passively sensitized guinea pigs. Group: O,
treated with saline (n=8); &, treated with repeated intranasal
administration of 30 » g/kg PAF (n=8); @, treated with
repeated intranasal administration of 100« g/kg PAF (n=8).
Each point indicates X == SEM. *p< 0.05 compared with saline
treatment group analyzed by repeated measure ANOVA.
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Abstract

Increased numbers of eosinophils in the airways and bronchial hyperresponsiveness have been considered to be essential
conditions for bronchial asthma. Several investigators have shown the inverse correlation between the bronchial
hyperresponsiveness to methacholine or histamine and the percentage of eosinophils in bronchoalveolar lavage fluid (BALF).
However, recent investigators have failed to demonstrate the relationship between the bronchial hyperresponsiveness and the
number of eosinophils in biopsied bronchial tissues, and it has been postulated that eosinophil-derived factors such as
histaminase, arylsulfatase and phospholipase-D alter the allergic reaction by metabolizing and inhibiting the released chemical
mediators. Moreover, it has been shown that bronchial hyperresponsiveness to methacholine is not present in patients with
atopic cough and eosinophilic pneumonia despite the increase of eosinophils in bronchial tissues. Therefore, the exact role of
eosinophils in the airways in vivo remains unclear. This study was conducted to elucidate the effect of eosinophil
accumulation in the airways on allergic bronchoconstriction and bronchial hyperresponsiveness in vivo. Guinea pigs were
transnasally treated with 75 pg/kg of polymyxin-B, 30 or 100z g/kg of platelet activating factor (PAF) or vehicle twice a week
for a total of 3 weeks and were then anesthetized and surgically canulated. Fifteen minutes after the installation of artificial
ventilation, ascending doses of histamine were inhaled for 20 seconds at intervals of 5 minutes in non-sensitized guinea pigs.
Allergic bronchoconstriction was caused by antigen challenge in passively sensitized guinea pigs. Eosinophils in
bronchoalveolar lavage fluid were significantly increased in guinea pigs treated with polymyxin-B and PAF compared with
vehicle. Both the polymyxin-B- and PAF- induced airway eosinophil accumulation significantly reduced bronchial
hyperresponsiveness to inhaled histamine, but enhanced allergic bronchoconstriction. The potentiation of allergic
bronchoconstriction by the PAF treatment was reduced by pretreatment with the histamine antagonist diphenhydramine. The
increase in histamine concentration in BALF 5 minutes after antigen challenge was significantly enhanced in sensitized
animals treated with PAF compared with vehicle, while the concentration before antigen challenge was not different between
treatment with PAF and vehicle. These results suggest that eosinophil accumulation in the airways reduces bronchial
hyperresponsiveness through histamine inactivation and enhances immediate asthmetic response via potentiating histamine
releasability of effector cells in guinea pigs in vivo.



