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inhibits vascular smooth muscle contractions 
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AIM ： To investigate influences of p-chloro． 

benzyltetrahydroberberine (CPU．86017) and 

levotbyroxin(Lev)ell vascular smooth muscle 
(VSM)cont~ lions by intmcell~ar Ca2 release 

and calcium entry． M ETHODS：Three kinds 

of contractions of rat thoracic aortic rings were 

used to c0 suppression by CPU一86017， 

beI dil (Rep)， v∞pami】 (Ver)， and 
nirsodipine(Nim)in euthyroid．and Lev．induced 
hyperthyroidism rats． REsIⅡ腮 ：The ICs0 of 

CPU-86o17 oil Ka．induced contractions of 

euthyroid and hyperthyroid vsM VCel~80(36— 

179)and 121(62—236)mnol·L～，respec． 
1ively． ．Il potency of CPU．86017 was 

approximate to 1／10 of Bep and 1／100 0f Vat 

and Nim． Suppressions of Ver and Nim on 

hyperthyroid VSM in Ca2 ．free solution were 

greatly attenuated 一86 ％ and 一95％ ． 

respectively． Slisht or no change in activity of 

CPU一86017 andBepwas found． Contractions oil 

addi into Ca2 ．free lll~ ulil wel'e 

suppressed CPU．86o17 and iIs potencies in 

euthyroid and hyperthyroid rats were not 

different． o C1II】sl0N：CPU一86017 is more 

po tent to suppress Ca2 entry than intracellular 

calcium mohil~ tion and Lev enhances both． 

Contractions of vascular smooth nⅡ le 

(VSM)by KCl in Kreb-Henseleit(K-H)solution 
a∞ believed to be dependent oil Ca2 entry 
thm~h the opening of L-type Ca2 channels

． 

Depolarization in skeletal muscle c 【lBes 

Coilirac[ions bv Ca2 releasnd from sarcoplasmic 

reticulumL ． However．no contractions of VSM 

。r~iczt bythe N~onal NaUmd Fomdad~ 0f China， 
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are caused by Ka ill Ca2 ．free mediumL ． It 

is uncertain if VSM could respond to hi# KCl 
depolarizationto contractin C ．freem~ lllllbY 

intracellular calcium mobilization． 

A blockade on voltage．dependent calcium 

channels in VSM by be rberine was not found ． 

p-Chlorobenzyhetrahydroberberine(CPU一86017) 

possessing a marked anti．~bythmic activjtv 
shows a Ca2 channels blocking effect in the 

heartL4J
．
It is interesling to find the profile of 

CPU-86o17 oil VSM contractions in comparison 

with classic calcium  an tagonists ve~ sm il 

(Ver)，nimodipine(Nim)，andbepridil( !p)． 
Levothyroxin(Lev)is active to alter VSM 

response to a-agonistsL ． Contractions of 、 M 

by calcium entry and intracelular Ca2 release 

are likely altered in hyperthyroidism in which 

son'~ P~ diovascular disorrier8 develop． 

Th erefore．we intend ocl to explore the influence 

of the tested compounds in euthyroid and Lev． 

induced hyperthyroidism oil VSM contractions to 
get insight of their effects oil intracellular 

mobilization and entry of calcium in vsM． 

Rats Sprague-Dawley rats，weighing 200 

g±s 14 gandICRmica．Grade II ofeither sⅡ 
used were supplied by the Arfimal Center ofthe 

University．(Certificate No 97004)． 
O lcmicals CPU-86017， white crystal 

powder，p 坤 >99 ％ an d mp 208—219 ℃ ， 

was kindly offered by the Center of New Drug 

Research and Development of the University， 
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freshly prepared in K-H solution before use． 

Other chemicals were provided a8 below：bepridfl 

(Bep)fromthe ChangzhouFourth~ ii]lacelltical 
Factory(1ot No 930901)，verapamil(Ver)from 
山e Lia．nyHng／l／lg Phannacelnjcal Factory．nimodi— 

pine(Nim)(bt No 93o30461)from山e Shandong 
Xinhua Phanmceutical Factory，Lev from Sigma， 

and norepinephrine (NE) from 山e Hefeng 
Pharmaceutical Company， Shanghai． Other 

reagents used were of anatytical purity． 

Solmio~ts The } H solution was es 

pre d(mmol·L )：NaC1 l19，NaHC 25， 
Kcl 4．6，MgC121．2，KI-I2PO41．2，c~c12 2．5， 

and gluco~ l1． 11le Caz 一free K-H solution 

was prepared by adding estate acid 1 tunol。L。。 

to replaceCa ． 

Model at"hyperthyroidi~ in 1．8~t 

Rats were pretreated wi山 I．ev 1啦 ·kgI1·d 

8 d． 

V contractions After equilibrium for1 

h．mt山oraeic aortic tings were contracted with 

NE 10 mnol·L一 twice to stable its activity． 

CPU一86017 10，30，10o tanol·L_。，Bep 1，1O 

umol·L～ ，and Ver．Nim 1 vmol·L一 were 

added to obse~we its suppression on 3 kinds of 

contractions performed a8 below：group 1．Ka 

(100 rrm~l·L )．induced contractionsin nolll~ 
K_H solution：group 2．KCl-caused o0ntra d0ns 

iIl Ca2 一freeK—H solution：group 3
． contractions 

caused by addition ofCaC12 upto 2．5mmol·L一 

into山e Caz 一flee modilltn in山e pre．~nce ofKa 

10o mmol·L_。． Suppression on t}le II珀xj】1la】 

contractile force (i± ) of the normal 

(euthyroid)and hyperthyroid aortic IiTI铲 was 
comp~ ． The IC50 with 95％ confidence 

limits of CPU一86017 was calculatedL ． 

Slatistie．al am lysis Data were expressed 

a8 ± 5 and conwa~ by t-te异t． 

REsI】l 

Suppressing eoalractiom KCI in K-H 

solution In euthyroid rats，CPU．86017 1O一 

100 mnol·L inhibited aortic contractions 

induced by KC1 100 mmol·L in a concenll'a． 

fion-dependent maimel"with IC50 8o 肌 01．L～ ． 

(Tab 1) 

Potency of CPU．86017 100 vmol·L一 

approached those of Bep 10 mnol·L_。．ver and 

鼬 1． I {tmlol·LI1){95 ％ o0面 m∞ l 】and 

p0蛔 研 0fC1PU-86017 ∞ three s 0fVSM oom m击 

a砌 d anti hy0crth~ 吣 ． 1~0tr；patencyto鲫珥I惴  

~mltraetitms_岫 伽曲 罄 日 ty． 0】h衄 ：Ootmey to 

suoottmomtraetioas by add．蝉 into -freemedium 

∞ 日 ty． 

⋯  
Euthyroid 脚 d 

I( №  I( B姗 lcy 

Nim 1 vmol·L～ ． 山 山e inhibiting rate 52 ％ 

± 4％ ， 51％ ± 8％ ，49 ％ ± 10 ％ ， and 

44 ％ ± 8 ％ ， respectively． The activity of 

CPU一86017 to suppress contractionsinthis rmdel 

was approximately 1／10 of Bep．and 1／10o 0f 

Ver andNim．( 2) 

鼬 2． 0【咖 p丑 0f 棚呻 雌 岫 oil 伽 曲 trod 

盯lh删 mtthm ∞瞌  喀珈删H．d匮幡 smmlgC]PtI． 
呦 】7-h  idIl-Ⅷ  m 曲 -∞ d曲 ∞ d ． 

=6． ± ． >0．0s．cp <0．o1 contro1． 

>O．0s-rp<0．01 1F$锄岫 咖 蠡d． CF=Contrlleflle向 ． 

In penhymid rats，contractions I(552．4- 
17)nag， ．4- ]by KCI increased up to 23％ 
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oYer the rlorlnal contraetile force l(453±81) 
nag，euthyroid J， =42．P<0．01．Suppres— 
sion bv CPU．86o17 on Ka．induced contractions 

inthismodel wl舾 mildly reduced(P<0．O1)to 

half ofthe euthym~d，resulting in IC∞ 121 ∞l 

· L一 ． Potency of Bep to su硼．J】黜 VSM o_A3n- 

tractions of hypeahymid rats was not ditiefent 

from that of eut}1、f1Did，however， reductions of 

一 35 ％ and 一41％ in aeti、Tity ofVer and Nim 

respectively， found(P<0．O1)( Ib 2)． 
sI 口l磷商0n 0n V ~ 'acUons明 lsed 

by Ka ．m o - e K-H ∞lu60n In the 

n0】 rats s1 nmh of contractions bv KC1 wl舾 

down to 66％ 。from (453±81)nag in normal 

K_H solutionto(299士76)l醒 in C ．freeK-H 
solution．Suppression rate by CPU_86o17，hcr~- 

e~1~r．wa8 close to those in norl~ ]K-H ~ludon． 

t壬1IC钔71 1．L-1( 1)． N0 change in 

potency wasfoundwithtlep1 and10Ⅲm卜L一‘． 

but a profom~t reduction in suppression by Ver 

andNim wa8 llnCOyel~d．down by 一37 ％ and 
一 39 ％ ，respectively．compared t}1 those in 

r~mleJ K-H solution(Tab 3)． 

T 3． 叩 r麟 妇 l 121PIJ-8~ I7 伽 Ka 100 咖 l·L_。一 

d 0啊 — 聪 0f哪 th盯 c舯 哪 c r ．m C ·free 

K-It 帅- I|哪 ， o口脚p州 WI血 h f锄 1 w羽 砌 l 删  

n 帅d b时w嘲 the a曲 10Id删  哪唧伽 删 吣 ． 

^=6． ± ． >O．05．中 《0．01坩 o0Ⅱ ． 

叩 >0．05l 《0．05l P《O．ol w 朗 啪 ． 

CF=C呷血翟t啦 如r。e． 

In C ．freeⅡIediuⅡl contractions of hyper- 

thyroid VSM bv KCl were also enhanced by 

8％，fromthe euthymid(299±76)mgto(325 
±14)mg， ：42。P<0．05． n eonWaetile 
force was reduced to 59 ％ of euthvroid aortic 

tings l(552±17)nagJ in normal K_H solution， 
n：42．P <0．O1．attributed to the absence of 

C in the int~ ull1． n Ic∞ 0f CPU．86o17 

was l49Ⅲl10l·L一 which was 2．fold than that in 

euthymid mrs (Tab 1)． N0 difference in 

suppression rate of Bep 10 Lum 卜L一 in the 

hypeahymid contrasted sharply with big 

reductions by 一84 ％ and 一93 ％ in suppres． 

sion byVer andNim，respectively( 3)． 
sl p】 西0n On cc咀 ct．伽 s On 龇Iding 

C in协 C ． e K-H 期Iu蛀0n On adding 

Cael2 into C ．free K．H solution contractions of 

the euthymid a0rfic rings were provoked and 

measured as(83±12)nag． Suppression by 
CPU．86o17 on ealcium entry-lndueed eontrae． 

tions wl舾 confirmed with IC∞ 22 1．L_。．3 

times as potent asthat￡o suppress contractions by 

I l in K-H solution． and rettching l0o ％ 

knhlbition at 100 uⅡ ·L一 ． Which was 

equivalentto Bep10，andVer andNim l MlI1【01． 

L (Tab1。4)． 

T曲 4． su哪嘶  a 8蛳 7∞ ∞曲 岫  蛐  

C 艄 K-H 期lⅡ lheDn嘶 0fKC11岫 

皿咖 l·L。 ． 嘲 0瞳啊埔哪 w|lh he口棚 _ w帕邮l_nⅡ． 

玎imD 呻 b| 岫 蜘曲 啦 删 舯nIc 簪． 
^=6． ± j． >O．05， 《0．05． 《0．ffl 惯 0叫 叫 ． 

叩 >0．OS 憎 啊曲 W枷 ． CF=C呷血翟 t啦 如r髓 ． 

( B， Em  d pe曲 y耐 d 

m0l·L 心 y啷 InkiNdo~'％ C g 0 ％ 
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In hyperthyroid rats contractions in C 一 

free medium on adding C were strengthened 

(P<0．O1)to(118±12)Ⅱ hy 43 ％ 
increment OVer the euthyroid and the IC50 of CPU一 

86017 was 21 tanol·L一 which was approximate 

to 7 times as potent as that suppressing KC1 

contractions of hyperthyroid VSM in K-H 

solution． Suppression of CPU一86o17 wa,．q mole 

potent OFI calcium entry contractionsthanthose by 

KCl depolarization． Bep，Ver，and Nim w 

potentto suppressl1lismodel contractions and FIO 

charl in potency was found in hyperthyroid 

conlpared with the euthyroid( 4)． 

D璃CUS圈10 

h 、 M eor~actions caused by KCl 

depolarization in C flee modiulll is a matter of 

debateL ． We eon~ l that depolarization by 

hi Kcl in C flee lllediunl indeed C~lSeS 

contractions which are modl~lated by Lev．cPU一 

86017，and Bep． 

Some Ca2 bindin~ to the negativdy 

chlt~ internal surface of the llm bra／le，are 
likely semitive to n mb珈 le depolarization． A 

release of calcium 1~ tlted while depolarization 

oeettred by hi曲 KC1 provokes，inturn，afurther 
release of ealeium from sarcoplasmie refieulum 

via intracellular calcium mobilizationL7．1 which is 

involved in Kcl cslh．~d contractions in both 

nol-Illal and Ca2 flee K-H solution (Fig 1)． 

Contraclions in C flee K璐 was totally 

abolished by preWealment with thapsigargin(data 
not shown)known as a potent agent to deplete 

Ca2 store by blockingCa2 ATPase~ ． 

nlerefore． there ale two mechanisms 

underlying contractions by higIl KC1 depolariza- 
tion： intracellular ealcium mobilization and 

ealcium entry via the L-channels． nle two 

evet3ts are~xaggel"dted by hy~rtayroid which is 

mole potent to el3hanoe the first． Based upon 

difference in suppression on the first event V 

andNim ale classifiedinto a 8a group because 

ofless effectiveness，and B印 and CPU．86017 

a mole potent belonging to another group· 

However．cPU一86o17 jS potent to suppress the 

ealeium entryL rather than intracellular calcium 

imbilization． 

Bep is potent to suppre~ ealcium intra— 

cellularmobilization and allta~onize hyperthyro- 

一 type Gll+ 

cIi1111111~  

啦 !． medl衄 柚 b了a 删 7叠曲d ． 

de 删 ∞曲_蚰％ ：1}Ⅲ ca2 re 

岫 b 曲瞳gto 珊擘吐fve曲 吐 m曲 越 n叩伽由 to 

l(a 啦p0lⅢ如m∞．then。p| DIdl哩 ca2 ·ca2 — e∞e 

tnorhlmlml研蚰 舶 db．岫 to删 H—j啷  甜  ．free 

蛐 2l C_．a2 咖 血 岫 I．-t~  ． 
C1~ -S6017 H both enlm aees． 

idism and its consequence of ventrieular hyper- 

h叩hy[10]and cardi0n pat}ly[Il1 80 it is 
suggested， the potential，possibly together with 

CPU·86017． in controlling hypeahyroidi~l 

related cardiovascular diso1~lers in clinical 

8etll~ - 

CPU·86017istlltore potentin suppressionon 

eaM um entrythan ealcium mobilization，and Lev 

enhances both． 
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对氯苄基四氢小檗碱抑制钙离子引致的 

血管平滑肌收缩 

戴德哉。，蒋建教 2 ’ 

i萄 N-天吾 ；两研究室，南京210009，中国) 

关键词 量； 笪 堂 ； 盟 ；ePII-86017；苄 
普地尔；左甲状腺素；维拉帕米 ；尼奠地平；胸主 

动脉 

目的：研究 cPu．86017及左 甲状腺素(kv)影响内 

钙释放及钙内流引起血管平滑肌(VSM)收缩 ． 方 

法 ：以三种 大 鼠胸 主动 脉环 (VSM)收 缩，比较 

cPu．86017，苄普地尔 (Bep)，维拉 帕米 (Vex)及尼 

奠地平(Nim)，在正常及 Lev致 甲亢大 鼠中的抑制 

作用 ． 结果：CPU-86017抑制 Kcl收缩正常及 甲 

亢大 鼠 vsM 的 I 为 80(36—179)及 121(62— 

236)uraol·L～，强度为 Ilep的 1／10，Vex及 Nim的 

1／100． Vex及 Nim对 甲亢大鼠 VSM在无钙 K．H 

液中抑制活性大幅下降 一86％及 一95％，而 CPU- 

86017及 B∞ 几乎无改变． cPu．86017在正常及 甲 

亢大 鼠中对 钙 内流 的抑 制 强度无改 变 ． 结论 ： 

CPU-86017抑制大 鼠 VSM钙 内流强于钙释放，而 

【 加强 二者 ． 

Acta~armoeologiea Si ca p h档 ori曲1日l Ie{蝴rches叫 all life sciences，b0tlI experimental arId elime~1． 

Acta 珊皿噙。0l0gI阻 sim∞ 枷 be plIMi ed d y in l999． M删  ptB in El 吕l1 0f full-le~ articles 
1 any pBIt 0fthewodd a肥 wel咖口1e． 

The article 8ll(mld be prel~．'ed in eeeol~ lee witlI tlle“Inf 皿  0Il for authors”in Acta Ph日nnB ca Siniea 

1998 Jan；19(1)：工一Ⅶ orthe“Uniform re i聊嘲 ts for m~nusenpts sttNnit~ t0 biomedical jol】丌1日ls”in Aim 

IntenlNed1997 Jan1；126(1)：36—47． 

Ⅺ w0m)s(3—10)should be~eleeted m the ll~est Medical subiect Heedi~ (MeSH)list of Index 

M 咖 when p0ssible． A 8廿u咖 耐 ab8 t(1'10 T t 250 w0I凼 )conspire 4 partB(A珊 ．皿 IH(】DS， 

REsUm ，arld JISION)． Mean values l~lst be ac咖 parIied by 5(SD，not SEM)． B0dy we tB眦  

臼中 Bedin跏 ally mef酮皿ed ± ． Do not inel~e邛ore di 协 in the data t a肥 j118tiffed． Use 晓n 

Int哪 ad叽ale d’U 妇 (SI urIitB)． The statistical 8渤 ces眦 i~ eated by_尸>0．05，bP<0．05， P<0．01． 

IⅥi r eW昌(based primarily 0Il the author’8 吼 re~eoxeh．imer~ ionally important t0pic，且IId 3—10 key 

wm也)al℃al80welcome． 

Send manuscripts to Acta Pharnlac0l0gica Sinlea，294 Tai-yua|l Reed，s}瑚曲ai 200031，clli呻． 
http：／／,m~w．8im ．ac．cn 

http：／／,m~w．chjnai ．gin,．cn／p 0dica 群 

E-mail a!~@ seawer．sllcr1c．ac．吼 F日x 86．21_647 ．2629．8岳21—6437．0269 

PIIn 86-21．6474-2629(d t)0r 21．6431．1833．ext 200． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

