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卡托普利和依那普利拉对分离的大鼠心肌 细胞内 

游离 Ca2 浓度的影响 
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顾培 坤0，金 正均 (上海第二医科大学药理教研室． 

医甩计算机教研室．0电生理教研室，上海 200025，中国) 

关键词 Fura一2：近 交 SHR大鼠 ：近交 WKY大 

鼠：心肌 维拉帕米：卡托普利：依那普利拉 钙 

n目的：研究转换酶抑制剂卡托普利(Cap)和依那 

普利拉(Ena)对 SHR和 WKY大鼠心肌细胞内游 

离 Ca2 浓度的影响 方法：用荧光探针 Fura 2一 

AM结合计算机图象处理技术测定分离心肌细胞 

内游离 Ca” 浓度 结果 ：SHR心肌细胞内游离 

Ca”浓度 (174±5 nmol·L )较 WKY大鼠 (148 

±15 nmol·L 】高 【P<0 01) Cap和 Ena能明 

显降低 SHR心肌细胞 内游离 ca”浓度 (分别 为 

161±11和 166±7 nmol-L一，P分别<0 05)，但 

对 WKY的无影响(P>0 05】 两药均能明显降 

低 NE和 AngII引起的 SHR和 WKY大鼠心肌细胞 

内 Ca 升高，同时也能明显降低 KCI引起的 SHR 

细胞内 Ca 升高(P<0 05】，但对 WKY大鼠的 

无明显影响 (P>0 05) 结论：Cap和 Ena对病 

理性电压依赣性 Ca 通道有直接抑制作用 
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Effects of menidipine on dihydr0pyridines binding sites in cardiac and cerebral 

membranes from old rats with left ventricular hypertrophy 

xITaoz
． RAO M an Re“ 

(OeI~artment of Cardiovascular Pharmacology，Na哪ing Medical University，Na ing 210029，China) 

KEY W ORDS menidipine； Ieft ventricular 

hypertropby； renovaecular byperteesion； heart； 

radioligand essay：brain；cell membrane 

AIM ：To study fhe effects of menidipine(Men)on 

the affinity and density of dihydropyridines(DHP) 

binding sites in fhe celI membranes of Ieft ventricle 

(LV) and brain in elderly renovascular hyper— 

fensive rats (RVHR) with LV pertrophy 

M ETHoDS： Rene ves cular hypertension was 

produced by clipping the left renal artery in 20一 

month-old rats The aftinity and density of DHP 

binding sites in fhe cell memb ranes of LV and brain 

were assessed by radioligand  assay． RESULTS： 

Men(20 mg。kg 。d ig for 9 wk)decreased 

marked ly fhe  systolic bIcod pressure and fhe LV 

weight(P < 0 01) Though not affecting the 

Project supp。ned by the National Natural Science Foundation of 

China．№ 38970838 

Now in m } of Biochemistry． Nanying Uni~rsity， 

Nan3ing 210008．China 
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density of DHP receptor(8rn8x)，Men markedly 

dec reased the totaI rKlmber of DHP binding sites in 

hypertrophied LV (frOm 5．95±0．62 to 4 0± 1．1 

pmol。LV) Men also red uced 8m8x of DHP binding 

sites in fhe fhalamus(frOm 522± 27 fo 371± 24 

pmol／g protein)and hippocampus(from 498±26 

to 332± 32 pmol／g protein) CONCLUSION： 

Men reversed  fhe  LV hypertrophy from renova— 

ecular hypertension accompanied with red uced 

fotaI number of DHP binding sites in the  celI 

membrane s of LV and  Brn8x of the cell membranes 

of fhe lamus and  hippocampus from elderly LV 

hypertrophIed rats 

Menldlplne(Men)is a new calcium antagonist 

of dihydropyrldlnes (DHP) exploited by our 

Laboratory The effecIS of M en in improving the 

left ventricular pump function， M V02， COz 

production， in reducing the peripheral vascular 

resistance and in increasing the coronary flow were 

strong er and lasting  long er than those of nifedipine 
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(Nil) ’ Men protected the myoeardium from 

global isehemia and reperfusion an d isoproterenol- 

induced injury by inhibiting the transsareolemmal 

calcium influx【3)
． Since left ventricular hyper— 

trophy (LVH) may be reversed with calcium 

antagonists in experimental and clinical hyper- 

tension~ ， ． we trled to evaluate the effects of 

prolonged treatment with M en on the cardiac mas,~ 

and calcium antagonist binding sites in the heart and 

brain of 2K一1C Goldblatt elderly hypertenNve rats． 

H 

M enidipine 

COOQVq 

M ATERL AND M ETHoDS 

Reagents Men was obtained from institute of Tianjin 

Pharmaceutical[nd ustry (±)lsradipine(PN200—11D)was 

from Sandoz Co．Swltzerlmzd． (+)[ H]lsradipine(spedfic 

aetivety 3219 TBq·mol )was purchased from Amersham 

[ntemationaL UK All other reagents were AR grade and 

were prepared using distilled  w~ter． 

Rat model Sixteen-month-old i Sprague-Dawley rats 

weighing 370 5 30 g f =18)were used Systolic blood 

pressure (SBP was measured weekly undel"cotxscious mad 

W~lXL(37 ℃ conditions by tail—cuff method using a BP 

recorder for rats(Shanghai)． Two kidney—pile clip(2K-1C) 

hypertension was produced  in ratS by placing a silver clip fO．3 

mill gap)around the Left renal artery under anesthesia RatS 

wel~e considered hypertensive only if SBP exceeded 20 kPa 

(150 mmHg)dtrring a 4-wk follow-up period． 

Since there is a tendency toward impaired LV 

perform ance and LVH in rats with renovascu[ar hypertension 

of 4一wk duration 8s compared with sh锄 一operated  rats、5 J， 

apparent functional defidt mad LVH (ratio of LV weight／ 

body weight increased significantly) were even more 

pronounced in ratS with untreated hypertension in an 8-wk 

duration． 

The elderly rats were randomly divided into 3 groups f6／ 

group)：A Shm  operated ：normotenslve ratS treated with 

normal saline 1 mL·kg ·d ig for 9 wk；B)LVH： 

un treated hypertens；ve t'ar~with saline 1 mL·kg -dI1；C) 

Men： LVH and treated 9 wk postc[ipping with Men 20 

rag-kg ‘d igfnr 9 wk 

Radiollgmnd The rats were killed by cervical 

dislocation The heart， cerebraI cortex， thalamus， and 

hippocampus were immediateLy placed in a cold homogenizing 

medium containing N~HCCh 20 mmo[‘L and phenylmethyl— 

sulfonyl fluoride fPMSF)0．1 mmo]-L Cardiac and brain 

oeu membranes wel~e isolated 7 J
．
The pellets from the final 

spin were res~ enaeain rr 一H口 btNer sduti~a50mrTd -L一 ． 

(+)[ H]lsradipine binding 哪 performed in dupLicate 

using a protein concentration  of 0．25 0．5 g-L in a final 

volume of 0．25 mL pH 7．4 For saturation binding 

(+)[3H] ca出p ne 0．015— 1啪 d—L was used 

Nons0ecific binding  measured in the presence of unlabeled 

(+ ksradipine 1 mad ’L～ ． Incubation was carried oI】t in 

the dark for 60 rain at 37 ℃ ． The b。und and free 

(+)[ H]isradipine were separated hy rapidfiLtration through 

a gLass fiber Hong -Guang Type-69 undez cuum The filter 

Waswashed 3 tlm~~ with Tris-Ha butfer 50 romp卜 L 1 

The rnd ioactivety of the filters 哪 aSSayed in a liquid 

scintilLatinn counter(40％ efficiency，Packard．Tricarb 2200 

cA．USA)． 

Statl~ es AII data were expressed asj ±s． Statistical 

significanceof elifferexsc~ wets evMuated  by test． 

RESUIJ1 

SBP and LV weight Clipping of the left renal 

artery  induced a pronounced hypertension in rats， 

whereas blood presaure in Men—treated rats was 

approximately normal(Tab 1)． 

Tab 1． Effects of M en on blood pressere in 2K-IC 

hyp~-tem lve rats． 

6． 土 ． P<0．01 before． P< 0．01坩 Sham 

In renovascular hypertensive rats(RVHR)， 

the LV w&s heavier than that in the sham dipped 

rats． indicating a real LVH ． M en marked ly 

reduced the LV weight in RVHR "05 untreated rats 

(Tab 2)． 

[。H]lsradipine binding to LV and brain lnoJn- 

branes [。H]Isradipine bound to the membrane*of 

LV， cortex， thalamus， and hippocampus in a 

saturable manner and with high affinity to a single 
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Tab2． Effe~~ of Men of Left ventrieelar weight(LVW ) 

and body weight(BW)in 2K·lC bypertensive tats． n 6， 

± ． P >0．05， P< 0．Ol LVH； 

dp > 0．05
．  < 0．01 Sham ． 

Sham operated LVH 

binding site． In the membranes of W H rats，K D 

ualues were not significantly elevated as compared 

with those in the sham operated rats． There were 

noticeable differences in the B一 0f LV． cortex． 

thalamus， and hippoc ampus mem branes between 

LVH and those in the sham operated rats There 

was a difference in the total number of receptors per 

LV in the LVH hearts z／$the control(P<0．01) 

(Tab 3，4) Hill coefficient was 1 

Tab3． Effects of Men oll(+)[’H]tsradipine binding to 

LVIt hearts induced by 2K·lC hypertensive rats． n 4． 

± j． ‘P > 0．05， P< 0．01 吁 LVIt； 

dp >0
． 05． eP< 0．05， P< 0．01 Sham 

Tab 4． Effects of Men of(+)[ H]isradipine binding to 
membranes of cerbrml~ortex． thalm ilk~， n d hippocampus 

fm  2K·lC hypertenslve rats． =4．x ±j． 

_P>0．05． P< 0．01 LVIt； 

>0．05． P< 0．05． P< 0．01 Sham． 

Sham operated LVH Men 

In the LV membranes． the totaI number of 

receptors pe r LV of M en group were lower than 

those in the LVH group(P<0．01)(Tab 3) 

In the thalamus and hippocampus membranes， 

the Bmaz values of M en group were lower too 

(Tab 4)． 

DISCUSSIoN 

Hypertension in the elderly is co mmonly 

accompanied by LVH that is assoc iated with 

increasod morbiditv and mortality · ． In its 

treatment． calcium antagonists display favorable 

effects ． Our present studies indicated that long 

term treatment with Men might rEl~rkedly decrease 

the SBP and regress the LvH induced by chmnic 

pressure overload in elderly renovascular hype r— 

tensive rats (RVHR)． 

To determine whether favorabh effects of Men 

on hypertensive LVH might be related to C 

channels, we an alyzed the changes of LV an d 

variOUS~'ess of brain membranes from elderly LVH 

rats by treating  with M en． Results of these studies 

demonstrated  tha t the density an d total 1111111bet of 

DHP binding  shes per LV was significantly 

increased in the elderly LVH rats． This indicated 

that the LVH induced by pressure overload was 

associated with an increased density of DHP 

receptors on the sarcolemma． 

Anyersa et =llJ reported that the surface／ 

volume ratio of hypertrophied myocytes remained 

constant． The density of calcium channels was 

maintained in the hypertrophied  heart by an  

increased syntheses of chan nels， particularly in the 

T．tubular system ． The numbet of functional 

channels was also increased by pressure overload 

thus aflowing  an  increase in Caa influx necessary 

for maintaining  the contraction of hype rtrophied 

myoc ytes M en could signiticantly decrease the 

total number of DHP binding sites in the 

hypertrophied LV induced by renovascular 

hyperten~on，which might be through its effects of 

decreased pressur e an d red uced ventficular weight． 

Since the binding  sites are associated  with the L· 

type-sensitive Caa channels
， treatment with 

calcium antagonists such as Men may prevent the 

occurrence of intracellular CE overload through 

inhibiting  the transsarco lemmal Caz influx in 
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elderly LVH rats Regressmn of Idr ventfï Iat hypertrophy Ln 。kidney·one clip 

The Dresent investigati0n involving vari0us Goldblatt hypertens啪 

aFeas。r the brain de一 ⋯ra ed⋯h the numbe⋯ r 1 13

一

- 8． 

．  

DHP binding sites in the cortex， thalamus， and M hod E
n l 1985；109：5l3—50． 

hippocampus in elderly RVHR increased more than 8 Ka力呲1 wB P vaI a力d hIs∞ o ⋯lect |dl(]． 

those in elderly sham operated rats． The above gtaphic left t ieular hyperr~ph 

uits were in acc0rdance with thos e[ W e Am J Med 1983 Sep 26；75(3A)：4—11 

con sidefed that the increased number 0f DHP 9 K— d wB- Role of bled pressure in card⋯ ul盯morbidity 

bindin sites in the c0nex． thalamus， and m3n Prog c ⋯ 。 19 4； ： 一 

mpus。f elderly RVHR reflecte increase So~
呐

enblic 

⋯

Stria1

⋯

JA, Fr ishm~ W  H． 

in DHP calcium channels similar to that in muscle aⅡtihypen slve drug themDv 

However，the areas of the brain which might be Curt Probl C~dio]1988；13：371—421 

related to the elevated SBP could not be clearly 11 Anvetsa P·Loud AV·Giacomell[F Absolute morph~ etric 

specified study d myc<ard“ hypertmpky hyp*rt 

In c0nclusi0n， M en reduced significantlv the Lab 1“吲 l9 ：38：59 一60 
．  

SBP and LV m&ss in hypertensi LvH whi are 12 K。K L An
．

do J ,Y oshida H。B inding aH]nitren-
． 

accompanied by reduced number of DHP binding ha1
． deoxvcortioa ㈣ e／N㈣CI d M ㈣ usly hype~ensiⅧ 

sites in the LV， cortex， thalamus， and ra☆ EIlr J Pham BcoI 1986；123：271—8 

hipp。camPus from elderly RVHR． Men may 2{f 
Drevent the occL】Trence 0f intracelIuIar Ca2 Dverload 间硝苯嚏对老龄左窒肥厚大鼠心肌爰脑细胞膜 

through voltage-sensitive calcium channels． These --i吡嚏类受体的影响 『， ‘ 
resuits indicated that Men displayed  fav0rable effects， I＼ ， 

。 hypertensi LvH from。ld ly at 薹—壹，堡 人- R 尹7工 
(南京医科大学心血管药理研究室，南京 210029．中国) 
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：放射配位体测定：脑； 鱼堕 

岛目的 ：研究间硝苯啶 (Men)对老龄左室肥厚大鼠 

心肌及脑细胞膜二氢吡啶类 (DHP】受体的影响 

方法：选用 20月龄大鼠，钳夹其左肾动脉形成肾 

血管高血压 采用放射配基分析法，测大鼠心肌 

及脑细 胞 膜 DHP结 合 位 点 的 亲 和 力和 密 度 

【B⋯ ) 结果：Men 20 mg·kg。。·d ig持续 9 

周，使老龄肾血管高血压大鼠收缩压及左室重显 

著降低，减低 左室 DHP受体总量 c从 5 95±0 62 

降到 4 0±1 1 pmol／LV) Men也降低丘脑和海 

马 DHP受体 B c分别从 522±27降到 371±24 

pmol／g p rotein和从 498±26降到 332±32 pmol／ 

g protein】 结论：Men在逆转老龄肾血管高血压 

LVH同时伴有左室。丘脑和海马钙受体数的降低 
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