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棚 ：T0 study the effects of bambuterol(Barn)on 

bronchoconstriction in guinea pigs． METHODS： 

Bronchospasm induced by histmnine aerosol， lun g 

resistance ( L)and dynamic lung compliance (C ) 

changes induced by ovalbumin a朗Ds0l／n vivo．ianlated 

resting lun g parenchyma strips，and carbamylcholine- 

reducedwacheal constricfion ／n vitro in guinea pigwere 

investigated． RESUI S． Barn dose．dependently 

prolonged the time to hisUmaine-induced collapse，Ⅱ 

values(95％ confidence limits)of Baxn intragastric 

gav~e(ig)after 1 h，4 h，and 24 h were0．74(0．60 
— 0．91)，0．75(0 61—0．91)and 1．00(0．77一 

1．30)mg。 _。，respectively．Barn 2 or10mg‘ 

ig 2 h before ovalbt．nin aerosol partly or almost 

completely inhibited bmnchial challenge of ovalbumin． 

induced change of RE and C ． Bam 0 1 — 1．0 

“m01．L_。gave a weak relaxation on isolated wecheal 

stripsinducedbyearbaxnylcholine andfailedto relaxthe 

isolated resting lung parenchyma strips in guinea pig． 

C0Nd ^瑁10N：Barn showed a long-acting bron— 

chodilation  by its slow metabolism in vivo． 

Bambutem](B )，abiscarbmnate esterprodrag 
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is hydrolyzed to terbutaline (T日 ) primarily by 

butyrylcholinesterase，and lung tissue is capable of this 

metabolic pathway． It is alan oxidatively metabolized 

to products which can be hydrolyzod to Te一 ， 11 

effi c~y ofBarn hasbeen demonstratedto last 24 h after 

ingestion． Once-daily Barn10—20mg had an effect／ 

side effect ratiothan Tef 3mgthreetimes daily and 8 

mg conlrolled release salbulamol twice-dnilyt3—41． an 

once-dally adaxlinistration in the evening is recomlnend． 

ed ． However．no studies have been perform~ to 

con firm pharmacodynan'fcs of Barnin animalmodelin 

the past decade The objective of this silldv Was to 

evaluate pharmacodynamics 

111 gill／lea plgs 

actionincomparisonwi血 Ter 

睛皿 RIAIs AND 匝T】}啪 S 

of Baxn oll 

and its duration of 

Guinea pigs Hartley guinea pigs of either sex 

weighing(290 g±j 25 g)weFe used from E印 一 

mental Anirnal Center of Zhejiang Medical University 

(Grade Ⅱ。Ceitificate No 22-9601018 conferred by 

Zhejiang Medical Labor~ory Animal Administration 

Committee)． 

Drugs Bam hydrochloride(Aswa，Be]giIⅡl1)； 

Ter sulfate (Aswa Wuxi Phamaaceutical Co，Ltd， 

China)；isoprenaline hydrochloride(Xin-Yi Hlarma． 

ceutical Factory， srm#~)；histamine phosphate 

(Shanghai Institute of Bioehemistry，Chinese Academy 

of Sciences)；egg albumin lI (Sigma， USA )； 

earbamylcholine(Sigma，USA)；pentobarbital soditma 

(Union，Belgium)． 

Histamine·induced b】∞皿cll啦；p踟 in linea 

pig Bmnchospasm responses were induced and 

evaluated by a me thod based on our previous 

descriptioff ． Briefly，a guinea pig wits in a bell 

cover(4 L)ham which wasfittedthe output port of an 
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ultrasonic nebulizer【particle size 1—5 “m；Mode1 

40'2．Heh Medical Instnnt~ntal Factory．Shanghai) 

output of the nebulizer was adjusted to produce a 
contro1 collapse time of 80 s(60— 100 s)in the 

animals Bam and Terwere dissolvedin 0．9％ NaC1 

(wt／vo1)，and administered ig，l h，4 h，and 24 h 

before 0 2％ histamine aeroso1． Response to 

histamine was measured as the time to collapse，up to 6 

mil1． Animals not collapsing within 6 min 船  

histamine aeroso1 were considered “completely 

protected”
． 

changes ofRL and Cdvn 

inthe sensitized gllineaPig 

Sensitizing procedures Guinea pigs were 

sensitized by a single ip of ovalbumin 10 mg mixed 

with aluminum hydroxide100 ragin saline1．0mL per 

animal These animais were used 25—35 d later for 

aerosol challenge with ovalbumin． 

RL and CdⅧ measurement sensitized 

guinea pigs were anesthetized wi th pentobarbital(30 

rag’kg一 1 and placedin awhole body plethysmogmph 

fbrⅡlemeasurement ofRLand C ． 1 sensitized 

altil~ lswere treatedwi thBali1 or saline 2 h before a1- 

min exposure to an aerosol ofovalbumin 5o Ing·L一 in 

saline wh ich was generated in ultrasonic nebulizer． 

After antigen chailenge，RE and C n were monitored 

for 30minandmaximal changesfrom baselinefor each 

pm-ameter were recorded． The effect of Barll was 

detennined by coniparing the ovalbumin-induced 

changes in RE and Cdv口afar drug treal~nent wi th the 

mean ofantigenresponses aloneinthe salp~ guinea pig 

in previous and successive control period s． 

Carbamylcholine-induced gllinea pig tra- 

cheal eontractlo~n 面 v／fro le tracheal strips 

were equilibratedinoxygenizedKrebs’solution at 37℃ 

wi th a resting tone 1．5 g for 1 h． n e tracheal strip 

was preffeated wi 山 earbamylcholin65 t~mol·L一 ．and 

thetissuescontracted about a1．2 gforce displacement 

(80％ of maximai response)． 一 E ，maximai 

effect(Em )，and％ of response to 1h l Ⅱ ‘L 

were determined by analysis of cumulative isome tric 

concentranon-response COgVeS to 陡。adrenoceptor 

agonists(0．1— 100 mnol·L )in tracheal strip 

contracted submaximaily with carbamylcholine 5 tanol· 

L一 ． relaxant responsewas measuredwi th aforce 

transducer (JZl0o． Xinhang Engine ＆ Electron 

Equipment Ltd，Henan Province，China)． 

Relaxation of isolated guinea pig lung 

parenchyma strips Lung perenchyma strips(20 

inrn×2 mm ×l5inrn )were preparedfrom theinferior 

margin offight lower 1obe，and equilibrated for 0 5 h 

in oxygenated Krebs’solution at 37 ℃ wi th a resting 

tone 0．5 g Maximal relaxant response was induced 

by terbutaline 20~anol·L ． 

Statistical analysis One．way C iA was 

done on a comp uter software (SigmaStat 1．0l for 

Windows 95，199"2，JandelCorp，USA)， ± ．E( 

(95％ confidence limits) were calculated and 

compared byweightedprobit analysis ofBlissme thod． 

RESIⅡ S 

Effect of Barn and Ter on bronchospasm 

induced by histamine aerosol in gllinea P 

Saline aniHlalsgenerallyco llapsedlessthan 100 s a 巳r a 

10．s exposmv3 to histamine aeroso1． Bam dose- 

dependently prolonged the time to histmnthe induced 

collapse Ⅱ)50 value(95％ confidence limits)of ig 

Bali1 afar 1 h．4 h．and 24 h were 0 74 (0 60— 

0．92)，0 75(O．61—0．91)，1．00【0 77—1．30)rag· 

kg respectively(Tab1)． 

呦 1． FJfec t ofImmlmterol and tertmmlhae oR hi'on． 

chospamaindueed by bi ne aeroso1． n=16 gt~aea 

pigs． 霉±5． >O．05． <O．05． <0．01 saline． 

<0．OS terbutallne． 

Effects of Barn 眦 RL and C dⅥIinduced by 

ovalbumin aerosol in sensitized guinea pig 

Bronchial challenge of ovaibumin-sensitized gu inea pigs 

induced 203％ increase of RL and 51 ％ reduction of 

CdⅦ with maximal response at 1 mil1． Mean value 

increase of RE andmean value reduction ofC from 1 

f0 30min afarantigen challengewere up to114 ％ q- 

60％ and 43 ％ _q-13％ ．respectively in saline grtmp． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


ISSN 0253-9756 Acta Phan~aeoI Sin 

E-mail aDs@seⅣ sh~tc Re．cft 

中国药理学报 1999 Jul 蜘 (7 

Plu Fax 8昏2l_64f4_2629 653 

Bam 2 and 10 mg ’kg一 ig prevented bronchial 

challenge—induced maximal value inc“xlse of R- by 

1l5％ ，7％ and reduction of Cd n by 35％ ，2 ％ at 

l min，me~'71 value increase of RL by 83％ -i-49％ ， 

9％±9％andmean value reduction ofcdv口by 34％ 
- i-13 ％ ．orincrease 10％ ±24 ％ from l to 30 mil1． 

respectively． Barn 10 mg‘ I1 ig before ovalbumin 

aerosol almost completelyinhibited thean tige n—induced 

pulmonary fimction changes tFig 1 J． 
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Time after 1-min exposure／ra in 

tag 1． Effect of beanbuterol ∞ RL and C 

d词 1eI培ed with ovalblnnln aerosol in sensitized 

guinea Pig． Saline{0】，Immbuterel 2 mg‘kg 

{●)．or10mg·kg c x)．ig 2 h before eximstwetD 

ovalbmninae rosol 50mg·kg一 ． n=10 guinea pigs． 

雾±s． >0．05． <0．05． <0．01 saline． 

Effects of Barn ，Ter，and isoprenallne oil 

carbamylcholine．induced tracheal contraction 

／n v／tro Barn 100 nmol·L caused a weak 

relaxation of carbamylcholine—induced isolated guinea 

Pigtracheal strips，E一 =9％-i-6％，while T日and 

isoprenaline yielded potent relaxations，B( t 95％ 

confidence 1imits)=1．8(0 3—10．2)and 11(2．8— 

46)nmol’L ，F m=81％±14％ and 69％± 

20％，respectively(Fig 2)． 

E￡f 协 of Barn and Ter oil the isolated 

童 
委 
卫 

一 10 ．9 ．8 —7 

ConcenU'ationllg mol-L I 

Fig 2． Effects of bambutero1． terbutaline． and 

isoprenaltne on压Ir y|ch0】in h埘 oed gt~nea Pig 
tracheal~ontractlan ／nlaura． n=8 gt~neapigs． 

± ． >0．o5．cp<0．01借 bambutero1． 

guinea pig lung paron chyma strips Bam 1 

tanol·L一 showed no significantrelaxation produced on 

theisolated guiaea piglung parenehyma strips，E。一 = 

8．6 ％ ± 3．2％ ． Ter produced potent relaxation． 

EC50(95％ confidence limits)=0．7(0．03—19．7) 

nmol‘L and E。一 =84％±8％ (Fig 3J． 

一 10 ．9 ．8 ．7 -6 

Concentration／Ig real·L 

rig 3． Effects of bambuterol and terbll~livu． on 

isolated guinea Pig hmgmxe~hyma strips． n=8 

guineapigs． ± ． <0．01 b；加 删啪 1． 

The results of this study demonstrated that Barn 

exerted a protective effect with a longer-acting and an 

equivalent potency in histamine-induced bronchospasm 

in comparison with Terin the same dosage． Th e result 

was similar to clinical pharmacodynamicsL Ova1． 

bumin mixed with alUi／linlaTl hydroxide as an antigen 
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had been confirmed to produce I蚯 antibody ~e-ter drugs oll cllrves of V andPar．-Vl'in guinea pigs． 

_mjection in guinea pig． R1 and C as parameters J 7~jiangMealUmv1981；10：224—7． 
respectively reflected large ai／'wav and small airway of Lindberg C，R00s C，Tunek A，Svensson LA Metabolism 

pulmonary function． Barn 10 mg ·kg一 ainlost m baJn咖啪  m 砒 小啊 删a0s蝴 ： de 血“ 曲。“ 0| 

c唧 岫 inhibited 吣 -n 岫 es帆  hycL-ox
ato

yla ted

phy

an d 

s

d

s脚

emethylm

e

e

时

d 

and Ldyn，suggestlI1g that it had a bronchodilafing effect 1909
；l7：311—22 

m tile sensitlzed guinea pig · BalT1 had a weakly 8 S
ver s0n chani锄 of action of 位 ．a b 

rel ant eI／ect on airway smooth muscle ln VtIrO， a predmgwith sustainedlung affinity A唧 b Ac6orIs 

suggesting that its action was mimed to its metabolism ]991；34 Suppl：71—8 

。“ “cs·Bami 。nly 删 toTer by 
hydrolysis，but also all oxidative metabolism that takes 0 

place at the carbonate methyl groups in livd ． Bam 

failed to relax guinea piglung parenchyma stripsin the 

experiment through a distribution study which was 

pe rformed in micewith a single dose oftritinm-laboled 

BalT1，in vivo．BalT1 and|忸metabolites，including ， 

were found in higher proportions in the lungs than in 

other tissues coinpa~ with plasma levelst 
．  

In conclusion，Baft1 was a long—acting broncho- 

dilator|n guInea pigs by i乜slow metabolism v D． 
Barnmay offer a significant advantagein thetreatment 

of noctumal asthma and mhted respiraloIy disorders in 

m an． 
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卵白蛋白；支气管收缩；呼吸功能试验； 

堕 座 ；氨甲酰胆碱；气管；肺 

尹够 

目的：观察班布特罗对豚鼠支气管收缩反应的影 

响．方法：用哮喘发作潜伏期、肺机械功能及离 

体气管平滑肌松弛试验观察班布特罗的支气管扩 

张作用 结果：班布特罗 i 后 l h、4 h和24 h均 

能延长组胺诱导的豚鼠哮喘潜伏期，Ⅱ (95％ 

可信限)分别为 0．74(0．60—0．9'2)，0．75(0．61— 

0．91)，1．00(0．77一1．30) g- ～，其作用持续 

时间明显长于特布他林． 班布特罗 2或 1O m2· 

k旦 在抗原攻击前 2 h ig部分或几乎完全抑制致 

敏豚鼠抗原攻击引起的气道阻力增加和肺顺应性 

降低．但在离体试验中，班布特罗对氨甲酰胆碱 

引起的气管平滑肌收缩反应和静息肺组织条无明 

显松弛作用 结论：班布特罗通过缓慢代谢发挥 

其长效支气管扩张作用． 
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