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Effect of ONO-1078，a leukotriene antagonist，on capsaicin-and substan ce P- 

induced bronchoconstriction and airway microvascular leakage in guinea pigs 
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AIM ：To study the effect of 4-oxo-8-【P-(4一 

phenylbutyloxy)benzoylamlno J-2-(tetrazol--5-y1)一 

4H一1-benzopyren hemihydrate (ONO一1 078)， a 

spec ific leukotriene antagonist， on capsaicin 

(Cap)-sensitive s~-isory nerve functions in the  

airways, end cladfy the modulating roles of 

endogenous pa ptido-leukotrienes． M ETH0DS： 

Changes in intraputmonary pressure (IPP)，Evans 

blue extraves ation in eIrways， and contraction  of 

bronchial smooth muscles of guinea pigs induced 

by Cap，substance P (SP)and leukotriene C4 

(LT )were observed RESULTS：Ca p(0．05 

mg·kg_。，iv)，SP(1蝈 ’kg_。，iv)end LTc|(0．5 

Pg’kg_。． iv) enhanced IPP， and Evens blue 

extraves ation jn bronchi and intraputmonary 

airways． ONO-1078 0．03 mg’kg_。， iv comple— 

tety blocked the resporlsE~l to LTC4． attenuated 

those to Cap．but had no effect to SP． 1n jsolated 

bronchial smoo th muscles， ONO-1078 (1 gmol 

·L-。)inh|bited the contractile response to Ca p． 

but not to SP． CoNeLUSION：ONO一1078 partly 

jnhibits Ca p-sensitive sef-lsory nerve ecIions in 

airw ays，but has no direct effecton SP，e sen sory 

net=ropeptide． 

4-ox0-8_[p．(4．phenylhutyloxy)bensoylamino]． 

2一(tetrazol·5一y1)·4H一1一bensopyran hemihydrate 

(ONO-1078)， a specific antagonist for peptido- 

leukotrienes(LT)L1J， inhibits LT—and antigen- 

induced bronchoeonstrictlon and airway micro— 

v~scu1ar leakage[2,3J
． and also inhibits microva．seular 

leakage induced by stimulation of cepsaiein(Cap)一 

Project supported the National Natu~[Science Foundation of 

China(№ 39270789)mad Namrel Science Foundation of z 

Pr nce(№ 391033) 

Received 1994—12—01 A~epted 1995—05~31 

sensitive sensoty nerve C-fibers in the airways， 

heart, and skin【4,53
． The efleets of T 0n the 

airw ays ale partly mediated by releasing sensory 

neuropeptides, such as substance P (SP)(e．TJ． 

This hypothesis was supported by the fact that 

ONo一1078 attenuated electric stimulation of vagus 

(ESV)一induced airway microvaseular leakage in 

atropine-pretreated guinea pigs ． This study was 

t0 elarify whether ONo．1078 modulated the release 

or the postsynaptic actions of senso ry neuropeptides 

in airw ays， using Ca p， a se nsory neuropeptide 

releasing  agent， and SP， one of the sensory 

neuropeptides as stimuli． 

H 

N 

0No -l嗍  

M ATERIALS AND M 肌 IoDS 

{H20 

Dn铲 ONO-1078 (Ono Pharmaceutical Co Lut， 

Osaka，Japan)；Evans blue．Cap and LTC,(S／graa，USA)； 

SP (Paptide Institute， Osaka， Jap~m )； atropine suJfate 

(MJnsheng Pharmaceutical Factory．Hangzhou，China) 

airways Hm l guinea pigs of either sex ~_ghing 326± 5 

65 g (n = 89) w from Laboratory Animal Center of 

Zh~mng Medical University． Having been anesthetized with 

sodium pentobarbi (3O nag‘kg～， p)，the enimals wpJ．e 

ventilated with a rodent ventilator (DH一140。 Medical 

Instrumental Factory of Zh~iang MedicaI University． t~dal 

volume：5 mL．8O breaths per min)-Ha B trachea[cannula． 

1ntrapulmonary prc~stxre(IPP)w inca．tared by B trazmverse 

譬  
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pieloresi~ve pressure transduc盯 (MPX J0DP． Motorola． 

USA)attached to a side arm of the tracheal C~LQnuh The 

animals were serially pretreated  iv with following agents： 

atropine(1mg·kg )，l0rain；Evans blue(30mg‘kg )． 

2 min；and 0NO-1078(0．03 rng·kg )or solvent(5％ 

ethanolin saline1mL·kg )，10min． Then，Cap0．05 nag 
·kg～，sP 1旭 ·kg～，LT O．s pg·kg～，or saline were 

iniected iv． Ten minutes later．the animals were perfused 

with 5O mL ~]Jne iv 研 thin 1 min。and bronctd and right 

lowe~lobes of the lungs (intrapulmonary airways) were 

isolated, The extravasated Evans blue in the tissues w&s 

measuredc 

BronchiaI smooth muscle ematradloQ The bronchial 

sp al~ atlons wefe equilibrated in oxygenated Krehs 

solution at 37 ℃ with a resting tone of 0．67 g for 60 min 

with repeated washing ． In the preseace of 0NO-1078 (1 

‘ ·L。 )or solvent (0．001 ％ ethanol and 0．001 ％ 

1、m  80)．gradua11y increasing~~netmtrations of Ca p oz SP 

(0．1 nmol·L to 1 Vanol·L叫 ) were added ． The 

contractions re meaalL~ed by a force displacement transducer 

(SMU-A，D印砌 ent of Pharmacology，Shanghai Medical 

University) ● 

Statistical lnll Signiflcanc~ of diffexences were 

determined  byt test。ANOVA。orMann-W hirney U test． 

RESULTS 

In the ~tropine-pretreated guinea pigs， the 

baseline values of IPP in each group before 

administration of Cap，SP，and呱 were similar 

(Tab1)． 

Tab 1． Baseline vI-峭 of i岫 p一|珊0naq pressure(IPP)tn 

differeat grm lm． ± s． ‘P > 0．05 w eontrol· ONO ： 

ONO-ltq8． cI ： n p∞k ． SP： 目 t姐  P· LI~C4： 

leaketrtene c| 

Ca p elicited a biphasic increase in IPP， while 

SP induced a single delayed increase in IPP(Fig 1)． 

ONO-1078(0．03 mg·kg )had no rercmrkable 

direct effect off IPP and Evan s blue extravasation in 
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№ 1． Effect 0fONO m laxatehm,omU-ktioalld 

Cap(O．05· ·kg～，h)，SP(1 ·kg～，|v)．a喇 LTc| 

(O．5 g·kgI1)In窖 憎 p ． o：~lvent，● ：ONOO．03 

·学 kg_。． 月=5—11(Tab1)， ±s．。P>O．o5．bp< 

O．05， P < 0．O1 w befo~ stlmnlation；‘P < O．05， P < 

the airways． an d iahibited the increase of IPP and 

Evan s blue extravasation in bronchi by Ca p，but not 

by SP． On the other h tId．ON 1078 completely 

blocked the increases in IPP and EvaRs blue 

extravasation evoked by LTC4(Fig 1，Tab 2)． 

In the isolated bronchial smooth muscles， 

ON0．1078 (1 gmol·L ) also inhibited the 

~ontmctile response to Cap，but not to SP(Fig 2)． 

ONO-1078 inhibited Cap-induced bronehocon- 

strietion and airway mierovaseuhr 1eal迥ge，but did 

not alter SP-induced re~poRses，indicating that this 

agent modulated the release of neuropeptides from 
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Tab 2． Efleets of ONO on Evn璐 blue extrava&atlon in 

branchl andinh-apulmonary airwaysincreased by Cap，SP 

andLTC4In g啊|嘲 pigs． ± ． ‘P > O．05， P < O．Ol 

control；‘P>O．05．‘P<0．05。 P< 0．01惦 solvent． 

Com entratinn]--IR md·L 

№ 2． Effect of ONO on Cap-and SP-indnced bronchial 

smoothmasele c∞ m ． O ：control，● ：ONO 1 pmol 
· L一 ；a；6—18． ± ．·P>0．05．·P<0．Ol 惦 contro1． 

sensory C-fibers， not the postsynaptie effects of 

neuropeptides。such as SP The inhibition of Cap· 

induced airwav actioms bv ON0 1078 is 1ikely duo to 

its selective effect on LT， because it completely 

inhibited the responses to LTe at a relatively sinai1 

dose(0．03 mg·kg )．and failed to inhibit the 

actions of histamine，PGF2 ，&raehidonie acid(Ono 

Pharmaceutical Co， personal communication) 

Thus，Otlr data confirm that endogenous LT plays a 

role in sensory nerve stimulation．In the isolated 

guinea pig bronchiM smooth muscles， another LT 

antagonist． SKF 104353， inhibited Ca p-sensitive 

contractile respo nses to electrie field stimulation ． 

and LTD4 enhanced the release of tachykinins (SP 

and neurokinin A)from isolated and pedused guinea 

pig lungs⋯ Since airway sensory C-fibers are 

involved in the pathogenesis of bronchial asthma ， 

and LT an tagonists， ineluding ONO一1078， &re 

effective in treating clinical asthma as a new 

class[10】
。 these results explain one mechanism of the 

antiasthmatie actions of LT antagonists． 
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白三烯拮抗剂ONO．1078对辣椒素和P物质诱导 
0 豚鼠支气管收缩和微血管渗漏的作用 

、， 

魏尔清 。，刘君伟 ，张丽芬 ，张纬萍 ，卞如濂。 
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(浙江医科大学 神经 生物学 实验室。。药理学教研室 

抗州 310031。中国) 

：支气管收缩：学血管渗漏性： 
臼 j 

目的：探讨白三烯特异性拮抗剂 

支气管：平滑肌 

4．氧．8．[对．(4．苯 

丁氧基)苯 甲酰氨基 ]-2．(5一四唑基)．4H．1．苯并吡 

喃半水舍物 (ONO．1078)对气道辣椒素敏感的感觉 

神经功能的调节作用． 方法：观察豚鼠肺内压 

(IPP)、伊文思蓝渗出量和离体支气管平滑肌收 

缩反应 结果：辣椒素 (Cap，0 05 mg·kg一， 

iv】、 P物质 (SP．1 vg·kg_。．iv}和 白三烯 C。 

(LTC ．0．5 vg·kg_。，iv)增高 IPP和支气管及肺 

内气道伊文思蓝渗出量，0N0．-1078(0 03 mg-kg_。， 

iv}完全阻断 LTQ 的作用。减弱 Cap的作用．但 

不影响 SP的作用． ONO一1078(1 m01．L )还显 

著抑制 Cap收缩支气管平滑肌．对 sP无效． 结 

论 ：ONO．1 078通过抑制感觉神经肽释放而部分抑 

制 Cap的作用 
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Effect of nimodipine on infectious brain edema in rabbits 

WEN Fei—Qiu ．ZHANG Bao-Lin，YU Pei—Lan， 

AffiliatedXiangYaHospital，Hu-?la?lMedical 

TAO Yong-Guang (Department ofPediatrics， 

University，C~ ngsha 410008，China) 

KEY W ORDS Bordetella pertussis； brain 

edema；nirnodipine；water；calcium；calmedulin； 

sodium；Evas s blue 

AIM ：To study the effect of nimodlpine (Nim)on 

Infectious brain EK~ma (BE) METHODS：An 

infectious BE mode1 was lnduced by iniection of 

Bordetel『a pertussis suspension (BPS)into right 

_ntemaI carotid artery in rabbits． Eighteen rabbits 

were randomly divided into 3 groups (n = 6) 

Group BE：BPS(0．6 mL。kg )was given；group 

NS： normal saline was given  as  control； group 

Nim：10 min after injection of BPS，Nim，10岫 
’ kg_。．was injected iv as a bolus followed by 

continuous infusion of 0．75 g̈·kg ·min_。 All 

the  rabbits were kept unde r obsewation for 4 h． 

Evans blue staining was assessed； water． 

calcium,calmodulin(CaI)．and sodium contents 

were determ Ined in the  right brain RESULTS： 

Nim vs BE：water 82．2± 1 0，‘ vs 84 4±1．2(P 

<0 01)；calcium 10．5± 1．3 mmoI·kg一‘dry 

tissue vs 17 5± 1 4 (P< 0 01)；CaI 15 9± 1 8 

岬 oI·kg_。wet tissue vs 24 0±3．0(P<0．01)； 

o丌resp[扪d eIl。e to Dr WEN Fei-Qiu． 
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sodium 173±7 mmol‘kg一 dry tissue vs 275±38 

(P<0．05)． No significant difference for Evans 

blue  staining between the  two groups 

CONCLUSION： Nim had beneficiaI eff ect on the 

Infectious BE． 

Disruption of calcium homeostasis is one of the 

detrimental factors leading to oell dea th after ce~brsl 

~ hemia and tratmm⋯ ． Calckma accomuhfioo in 

brain tissue plays an important role in development 

of infectious brain edema (BE) of rabbits( ． 

Bendicial dfect of calcium chan nel blockers after 

cerebral ischemia in an imal and human studies have 

been reportedt3,4】
， but no reports al0out the effect of 

calcium channel bloc kers on infectious BE have been 

found yet． The purpose of this study was to 

investigate the effect of nimodipine (Nim) on 

ca[cium acoll~ulation and calmodulin(Ca1)content 

in brain tissue an d brain edema，using an infectious 

BE model in rabbits． 

M ATERIALS AND M ETH0Ds 

The infectious BE modeb were induced by i~ etion。f 

Bordae／／at~-wtnsm's lspe∞ 0n(BPS)(produced by B~jing 

~ P．atch h~stitute of BiQ cal Product。batch number 88— 
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