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AIM：To study_f bepridiI(Bep，could affeof the 

enhancement of activity of cerebraI mitoche ndria 

c M ’-ATPase ca used by levothyroxine 

(Lev) in relation to ischemic overload ca lcium 

cerebrum  injury． MEIH0Ds： 1e experirnentaI 

hypeflhyroidism model with ischemic cereb rum  

wasdeveloped in rats by ig Lev 1 mg’kg ’d 

f。r 7 d． C ’Mgz’．ATPase activity and its 

kinetic parameters were assayed ．REslII腮 ：The 

activity， 丌nx and Km of ce reb ral mitochond ria 

c ’Me’-A丁Pase jn control ra坶 were 3 1 
±0 8，5．1±2．3 mmoI．Pi·h ／a protein and 0．81 

±0 08 mmoI-L一 (ATP)respectively，wheteas 

those of hyperthyroid rats were significantly 

altered to 4 6-／-_0．5，8 5± 1 9 mmoI_PI·h-1／a 

protein and 0 49±0 11 m 0I_L (ATP)respec． 

tively After treated  with Bep 10 or 20 rng 

·kg ·d一。ig for 3 d，allabove 3 parameters of the 

enzyme were Mery significantly red uced vs those of 

either controI or perthyroid C0NCLUS_0N： 

Bep，via decreesing -ATPase act／v／ty 
an d increasing the affinity of C ’ M ’．ATPase to 

ATP， cOuId prevent rat ce rebrum  frOm lTP 

depletion and ischemic overload calcium injury 

The cerebrum and its mitochondria are very 

sensitive to ischemia⋯ ． A high dose of 

levothyroxine (k v) can Cttt off oxidative 

phosphorylation coupling and stimulate metabolism 

leading  tissues to ATP depletion an d isehemiaL引 

Calcium channel blockers， eg， verapamil， had 

generally been applied for anti ischemic cerebral 

injury in clinical settings In the present paper， 

the effects of Bepridi1(Bep)L ，a novel calcium 

channe1 blocker． on elevated mitochondril 

Reeelved 1995—044}3 Accepted 1996—02—09 

( Mg+ 一ATPase activity caused by Lev in rat 

oerebranl were studied． Propranolol(Pm)，an 
anti-ischemia and anti-hypenhymidism drug，was 

chosen as positive control drug． 

MATERIALS AND M ETHODS 

F~tsblislunem and tr~alment of hyperthyroidism model 

SD ra ，n= 50，wdghJng 190—230 g，wo．J~ medicated 

with Levl nag’kg一 ’d一 igfor7 d From d 8to d10．12tr~s 

were t~eated by ig normal saline(NS)，Pro 10 nag-l【g 
‘

d ，Be010 or 20 nag-l【g ·d h 3 dwere administered 

respectively，meanwhite rats were~copped medicating Lev 

l~ tionofmRochom~ a ()nd11，Ratsw时e kitted 

by neck conctL~sion and jugular incision，the cerebrum were 

laken and washed  wi th cold saline， then， cerebrum was 

immed iately placed in liquid nitrogen． The cerebrum ，being 

cutinto sinail pieces．wefe homogenizedin10 vol of10mmol 

- L imidazole bufier containing sucIt3~ 0．25 n儿】卜L ．the 

bomogenate was centrifuged  at 750 x g for 20 min， the 

supematant was recentrift~ged  at 9000×g for 20 min The 

pellet，mntaining mit~x：hondria，re-as resuspended in homo- 

genizing medium at an appropriate protein concen tration and 

usedforthe study A1I procedureswere pe南 m ed at 4℃ 

懈  ．ATPa~ assay[ incubation media 
mntained edetle acid 0．1，MaCI2 5，CaCI2 0．3，ATP 1

． 0， 

ouahain 1， imidam le 30 n~lTlOl-L and about 100 

n~tochondria pro n at DH 7．4 The矗nal incukdon volum e 

1．01nl_ The reactionwasirfitiatad by addidonofATP． 

andincubation砌 can4ed odt by shaking at 37℃ h  l0 

rnln． Re~ction  was terrainated by the addition of 0．5 ml_ 

l5 ％ t chloroacetie acid I iberated inorganic phe~ hate 

(P)was determ~ned by spectrophotc~aettie method at 660 

nm． One minute after addition of P．rea鲫 【(asmrbic acid 

l0％ ：H2 3 111ol_L。。：ammonium molybdate 2．5％ ： 

H2O，l：1：1：2，vol／vo1)，24％ s=dium citratewere addedto 

~mplex Pi liberated by nonenzymet[c molybdate catalytic 

ATP hydrolysis Caz Mg2 一ATPase activitywas expressed 
as mmol of Pi llberated per g mitochondria pmteln per hour 

(mmol·Pi·h 血 pmtdn)． 

Measurement of M  ·A1n  appa n K
m  

(AIP)and Under the condition of different ATP 

concentrations(0．25，0．5，0．75，and 1．0 n3]rno卜L 1)+ 

measuring Caz—M 一ATPase activity~spectivdy Then
．  

according to Lineweaver-Burk double-recipmcal plot method
， 
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the apparent Km and V— of Ca2 M 一 rPa ere 

calculated by linear regression J Protein~,qas determined by 

the pr。。。dure of Bradford 73，using bovin serum albumin as a 

standard． 

Cl~ eals Pro(910516，Wuxj Fourth PharrrmceutleaI 

Factory)． Pep(901 101，Changzhou Fourth P "harmaceutical 

Factory) Lev( m  salt，s呻 )． ATI (grade 1I Sgma) 

Ouabain (extra pure，Merck) Imidaz[e(289 829 589． 

99．O ％ purity Flul【a) Other chemicals were AR 

Statisfl~ l anatysis Data w骶 expressed as ± s and 

eompared  fhtte~-t 

RE Ⅱ耶  

Bep diminished the elevated 懈  ． 
ATPase Vmx and activity caused by Lev The 

cerebral mitochondria Ca2 M 一ATPaSe activity 

and V— of untreated rats(normal saline group， 

NS)were increased by 50％ and 67％ respectively 

compared with those of oontroI rats． Meelication of 

Bep10 or 20 rag 。。。d ig f0r 3 d，the enzyme 

activity was reduced bv 63．3 0,6 and 88．5％ 

respectively oompared with that of NS．and even 

lowered bv 45 ％ and 83 ％ comparedwith that of 

eontm1． Similarly， V— was very significantly 

reduced mmpared with either NS or contro1． 

B印 enhanced tile affinity of m itochondria 

Ca* M ．ATP~se toward ATP e cerebral 

mitoehondria ca2 Mg2 ．ATPaSe K (for ATP)in 
NS group rats was lowered by 25．9 ％ "us that of 

contro1． Alter treated by Bep 10 or 20 mg·kg 
·d ig fnr 3 d。the affinity of the enzyme toward 

A1]Pwas enhanced"us NS and control，ie，Km vatue 

was further diminished(Tab 1)． 

TaB1． Effects of propranolol( )，I~prRB (Bep)锕I 
activity， ～ andK_of cerebcalmltochon~ ac - 

All'Pine in 目币 llH I I~zperthyroldism rats indu~~l 

lew~ymxlne(Lev)． =8—9，at"± ． P<0．01 
control； Ip< 0

． Ol vsNS 

Pro，as similar fls Bep，could intervene all of 3 

parameters of the enzyme mentioned above． Thus， 

all 3 parameters of the enzyme in Bep-an d Pm- 

treated rats were very significantly reduced 

comparedwiththoseof eitherNSor control 

D巧EUSS10N 

A high dose of Lev interrupts the oxidatire 

phosphorylation ooupling bringing the cerebrum to 

ATP depletion an d ischemiat引
． AIso． Lev can  

increase the expression and biosynthesis of rnPvNA 

and protein including cardiac， not cerebrum ， 

Ca2 M ．ATI se{S ]
． Here， we observed 

that Lev， as similar as in cardiac， markedly 

increased the activity and V～ of cerebral 

Caz M 一ATPase in rats
． This fact was 

agreement with reports_8 “j an d suggested that Lev 

also increased the cerebrat Ca2 M旦2 ．ATPase 

biosynthesis． In addition to above pathway， 

Ca2 M ．ATP自se could be stinmlated by high 

Ca level and Ca  一stimulated protein kinase C 

(PKC)L12 J． A high ca[citma ion le'c~eI in Lev caused 

ischemie tissu -l ．which eould stimulate PKC 

and“bomb injury mitochondriaL1．t4)． The high 

activity Ca M旦2 一ATPase of mitochondria would 

hydrolyze a great number of ATP for lowering  

eytosol ealcium ion level，and then further enh ance 

A1P depletion an d ischemie cerebral damag e【l， 
．  

13-Blocker Pm can prevent cerebrmn from 

ischemia，and decrease cardiac pratein syn thesis【l 51
． 

In our study．Pro Ⅵ chosen as positive oontml 

drug． 

Bep，a calcium channel blocker by decreasing 

intracellular Ca ” leveI． Iowered cerebraI mito- 

chondria Ca2 Mg2 一AT se activity，and Bep，as 
sallle as Pm ，markedly diminished the V～ 0f 

mitochondrla ca2 M 一A1]Pase in hyperthyroid 

cerebrum By diminishing the activity and V呲 0f 

mi toehondria Ca 2 M ．ATP日se and cytosoI 

calcium leve1．Bep could greatly decrease cerebral 

ArrP depletion and overload calcium injury． Km 

reduction of the enzyme by Bep showed tha t Bep 

could increase the sensitivity of 一pump for 

isehemic overload calcium  and catcium lex．teI 

fluctuation． Thus．Bep enhanced the sensitivity of 

C 一pump for ma intenance intracellular calcium  
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homeostasis． There existed a dose-efficacy 

relationship between Bep two doses． It should be 

further done that Bep affects the cerebral ATlP 

content and malondlaldehyde(MDA)content． 
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关键词 塑塑堕里堂型； 萱 塑；普萘洛尔；至 
堕童；大脑；缝堕签；钙“镁”-ATP酶 

^目的：研究苄普地尔是否能影响左甲状腺素诱发 

升高的大鼠脑线粒体钙 镁 ． P酶活 力及其 

与缺血性超负荷钙脑损伤的关系 方法 ：ig左甲 

状腺素 1 mg·kq ·d- 7 d建立具缺血大脑的实 

验·l生甲亢大鼠模型，钙 镁“． P酶活力测定和 

酶动 力学分析 结果：正 常大 鼠脑 线粒 体 

钙 镁 ．ATP酶活 力，V⋯ 和 K．n分别 为 3 1 

±0 8，5 1±2 3 mmol·Pi，h ／q蛋白质和 0 81 

±0 08 mmol·L_ ATP．甲亢大鼠中该酶相应值分 

别为4 6±0 5，8 5±1 9 mmol·P．-h_。／g蛋白质 

和 0 49±0 11 mmol-L ATP 经苄普地 尔 10 

或 20 ma·Kq_ ·d～ ig 3 d．该酶上述三项参数均 

显著低于甲亢或正常大鼠 结论 ：苄普地尔通过 

降低钙 镁”．ATP酶活 力和提高该酶对 ATP的 

亲和力，防止 大脑 ATP耗竭和缺 血性超负荷钙 

损伤 

7 t 

甲 中 

张力 = 一 要 

蕈蠹 篓薰 一 ～ 
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