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赖诺普利和卡托普刺对大鼠心脏钙的影响 

) 

蔓垦垡，盥皇堡 (军事医学科学院毒物药物研 
究所，北京 100850，中国) 

氏，6 ．2一 
摘要 车文报道 了血管紧张素转换酶抑制剂对太 鼠 

心肌的影响．赖诺普利 (Lis)0．1 Fmol·L 和卡托普 

利 (Cap)200 fzmol·L 减步缺血再灌太 鼠心肌钙的 

浓度 ，降低培养新生大鼠心肌细胞 内“ 的含量，提 

高心肌 Na ，K 一ATPase的活性．结果提示减少钙 

的浓度可能是 Lis和 Cap抗大 鼠心肌映血再灌损伤的 

重要因素之一． 

关键词 生萱星嫩 垫 型 培养细胞；心室 
纤颤}钙放射性同位素；：皇些；心肌再灌注损伤 

钙 
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Plasm a bevantoiol concentration and heart rate in rabbits 

LIU Xiao--Quan， YE Xiao--Lei， ZHU Ha。一Qin， HUANG Sheng--Kai 

(Department of Pharmacology，China Pharmaceutical University，Nanjing 210009，China) 

ABSTRACT Bevamo[oI(Be v， ，10 nag·kg )was 

injected iv to rabbits．A measure the lag time of heart 

rate(}IR)response behind the changes in pIasma Bey 

concentrantion(jl(郫)，and the sensitivity of the site of 

action of Bey(BC5。)wece determined．The丘 。were 

0．03士0．02 and 0．029±0．009 min～ and the EC 

were 0．2士0．1 and 0．27~0．14 ·mI respectively 

for the 2 dosages．The peak changes in HR lagged be— 

hind the changes in pIasma Bey concentration．There 

were no significant changes in both pharmacokinetic 
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and pharmacodynamic parameters between 'the 2 

dosages． 

KEY WORDS bevantolol；pharmacokinetics 

heart rate 

BevantoloI(Bey)， a cardioseIective a— 

drenerglc beta receptor blockader has no iB— 

trinsie sympathomim etie activity and has weak 

membrane stabilizing and loeaI anesthetic 

properties“ ．Bey is effective in the treatment 

of angina ’ and hypertension ” in humans 

and shows anti—-arrhythmic and anti—．isehemie 
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e{{ects in anesthetized pigs subjected to acute 

left descending coronary artery ligation ． 

The present study was undertaken to correlate 

the plasma Bey concentration with the heart 

rate (HR)in rabbits． 

MATER|ALS AND METHODS 

Pure Bey was synthesized by Dr LU Tao(Depart— 

ment of Pharmacantiesl Chemistry，China Pharmaeeo 

tical University)． 

Eight rabbits weighing 2．2 4- 0．3 kg (either 

sex)were equally divided into 2 groups and given an iv 
dose of Bey 5 orl0mg·kg-。．Thefemoral veinwas 

cannulated under l0cal procaine aneasthesis．HR was 

recorded．Blood samples were taken；uSt before and at 

2，5，l0，l5，30，45，60，90，120，180 mln after iv 

Bev． 

P1asma(0．5 m1)was made alkaline with Na0H 1 

moI．L～ ，and extracted twiee with cbIoroform 3 ml 

each time (recovery rate of Bey was 97．5 )．The 

residue was dissolved in 60 ul methanol，and 20 ul of 

the solution was taken for chromatography- 

Shima d~u LC一6A high performance liquid chro 

matogrsph，Shimsdzu SPD一6AV ultraviolet detector， 

C—R3A HPLC monitor． Zorbax ODS column 25X 

0．46 cm ID，mobile phase methanel：0．01 mel phos— 

phate buffer(pH 7．5)72：28(vol I vo1)，flow rate 

0．7 ml·min一 ．The uv wave—length was 254 nm． 

The plasma Bey concentrations were fitted by a 

nonlinear least-square regression program PKBP— 

N1‘”． The nonlinear regression program PKPD- 

CPU was used to calculate the HR． 

RESULTS AND DISCUSSION 

The plasma Bey c0ncentrati0n—time data 

were best decribed by a bioexD0nential equa 

tion．The initial distribation of Bey was quick 

and the term inal elimination phase began at 

about 40 rain，with 丁 0f 53．7士 9．5 and 

45．8-t-11．5 anin，respectively for 5 and 10 nag 

· kg ．The volumes of the eentraI eompart 

ment were 1．5士 0．3 and 2．0士 0．5 L ·kg 

for the 2 dosages，respectively． The volume 

of distribution was relatively large，represent— 

ing the extensive distribution of Bey． There 

were no significant changes in ＆，3，V。，and 

K10 between 5 and 10 mg·kg (Tab 1)- 

Fig 1 shows a 3-dimensional graph to vi— 

sualiae the relationship between the plasma 

Bey c0ncentrati0n—time4-IR ，which indicates a 

significant lag of HR behind the plasma Bey 

concentration． 

Tab l· Pharm acokinefic Qnd
—

heart rate paramete s 

after iv Bey in rabbits． 一4， 士 ， ‘P>0．05硼 5 

m g·kg 

Fig l—Three‘dlman slmlal graph fllastratlng th plas— 

m日 drug concentra Uon·time-effect profBe af te r iv be- 

vantolol 5 nag·l【g in a rabbit- 

The resulting data were fitted to the{ol— 

lowing Hill equation‘”：E — Eo一 (E C )／ 

(ECs0 + C )．Here E。represents the HR at 

zero Bey cOncentrati0n，s is a constant deter— 

mining the sigmoid shape of the concentration— 

effect curve，C  js the gev concentration in the 
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hypothetic effect compartment， EC50 is the 3 AI。K1la霄日 IM·caru啪 MP，PrLace H·Whirtingto~J，Ra~tery 

steady—state plasma concentration when the EB-Once—and twme~aily hevanto]ol for systemic hypertension us 

observed effect was 5O of the maximum． 4一b bu』story毗 a日rterial blood pr are recorSing· 

The pharmacodynamic parameters estimated 1 986；5B；1 7E～2OE· ’ 

bv this equation are a1so shown in Tab 1．The vPrdouw PD，H 。g JM，sa na PR，H g 山  PG·s 眦  

lag ti
．

m es oi e±±ect be
．

hind
—

the change ln Plas— of be ntol J aⅡes 【 pIgs．^m Cerdi~ 1986I 98：肛 一 一 

m drug。oncentrat‘。“』吾K蛐’were 27·3± 16E． 
16-7 and 25·9-4-7-3min respectively forthe 2 5 Y YC，ChenG，yuau【J_̂ noalinearmethod andb program 

．  

dosages，showing a significant lag of its effect for cdcuhting pharm~：okiaetk parameters Acm Ph H Si月 

on HR behind plasma Bey concentratoin．The 1983；4：21 7--9D 

assumption that the observed effect was relat一 6 Yang JY，Liu XQ，Huang SK~Compute~program for the effect — 

ed tO the central (plasma) compartment aD— p廿哪 岫 。l o 耻d ph廿m cokl吐 c and ph~a'macodyaamic 

peared to be valid，as shown bv the relation— model·，Chim URiv1990~21：142—6- 

ships of the pharrnacokinetic rate c。nstants a 7 NH ShelterLB-嘣 廿 L dose-drezt Te|a6oa- ’ 

and B and the pharmacodynamic rate ocnstallt 印 m蚴  p 叱。 一p 咐cod 叫 
‘

w hen K <  the mou
，

nt h e effe
．

ct ： Cl iaPh ar m a~⋯inet 山一 一 一 
com partm ent w。 ld per t longer th n the 

m0de】 ，P枷 搬 蜘  耐 Bioph m 1981 F 9：367—88． 、 

drug concentration in plasma．and if a>K >j 口— 口 f ) 
13，the terminal elimination of the amount in 

the effect compartment would be paralle1 with 

that of the drug in plasma ．EC50 were 0．24- 

0．i and 0．27士 0．14 ·ml一 respectively for 

the 2 dosages·representing the high sensitivi— 

tv of the site of action of Bey． There seemed 

to be some differences (P > 0．05) for both 

EC5。and丘mI following iv Bey． 
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贝凡洛尔在兔的血药浓度与心率的关系 

柳晓泉，叶晓镭，朱好勤 ，黄圣凯 

(中国药科大学药理教研室 ，南京210009，中国) 

摘要 用药物动力学 一药效学结躺 愿 对 
兔贝凡洛尔血药浓度与心率的关系作定量分析，兔 iv 

贝凡洛尔后，其心率变化明显滞后于血药浓度的变 

化，用 PK-PD模型估算了其效应动力学参数 和 

Ec5。：兔 iv 5t 10 mg·kg_。后 ， J 分别 为0．08士 

0．02，0．029士0．009 rain_。，EC50分别为0．8士0．1， 

0．27：t：0．14／lg·ml一 ． 

关键词 里 童董；药物动力学-尘墨 
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由我国抗炎、免疫药理学的奠基人周金黄教授倡议并主编的《免疫药理学进展：基础与临床》，将于1993年5月 

正式出版．奉书汇集了我国从事免疫药物研究的专家撰写的以本人研究专题 为主的论文或综述3O余篇 ，反映了我 

国抗炎．免疫的药理科研工作十年来的进展，可供广大医药科研和教学工作者参考 ，全书共41万字，三十二开本 
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