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Effects 0f veraparml on down·regulation of norepmephrine·induced 

p adren~：eptors in cultured rat Irdi哪 yoc) 

XU Biac~，ZHANG Suo-Long，CHENRi—Xin (Department ofCardiology，TheAffiliatedHospital of 

Nanjing RailwayMedical College，Nanfing210009，ĉ ) 

vt棚 anm； ~flcim ； n 印 印hIine； my。( 吐哪 ； 

cIllnⅡed cells；dihy出oalp崩  o】；Fura-2 

AⅡ讧：To dete∞血|e wk曲er v~ ptllllil(V日)inhibits 

n0蜩血印 ∞ (NE)-indIl0ed 0 adren~ down- 

re 蜥 衄 in cultured rat c删 a 旧： cs． 

METHODS： H J-埘hy血)al 01 (DHA ) 

radi 面di】嚷 assay was used t0 mea凡Ⅱe G adrenc，。撇  

de~aty．妇llmes∞nt．mdicat0rHlra 2-AM was used t0 

es levels offlee cym~lie~ llnl(1c Ji)． 

RESIJI,'I~：Vet leIhl。ed[c Ji aⅡd hlcteased口 

aaren~ r枷 ly，NE increased l Ji aⅡd 

reduced 日 adI朗 c咖 dei ty of cultured 

am oIny0 ， these e1I b w∽  a工Id 

o0】1cen删 0Ⅱ del，end血t． Vet inhibited 山e above 

e~ects of NE． CONCLUSIONS： V日 _埘cre∞ed 

G a( 曲。泖  density aⅡd inhibited NE-in血l0酣 

0 adren~ rd呻m-tegtl~ of c砌 咖 yocy位s． 

L0ng-term p of myocardial tissue to p 

adrenoceptor agonists liquors口adrenoceptor number 

and p adrenoceptor-me~ated adenylate cyclase 
acfi~ty ’ ． An inve~r,e relation is als。 presented 

between tbe number of adrenoceptor and the level of 

NE in blood plasllla ofheart failure~ ents~3,4J． But 

山e mechanisms ~ndedying adrenoceptor down- 

r 面0n induced by agomsts are incon~letely 

understood． 

Ca】du加一c】1a珊 _e1 blockers． sl1ch as ve】=aD砌  

(wr)，aremefulin缸ea血Tlent of several cardiovascular 

disorders． Hedberg et reported a46 ％ 一 65％ 

increase in tbe n啪 b盯 of G adrenocepcors in m砌  

a a treated with calcium antagonist． YonemoeN 0 

Ef 0bserved that 8 a~enoceptcrs of cultured rat 

酣 s~ ted by血 Na【i0D N缸 Science 1nd撕【舶of c a， 
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vehicularmyocytesincreased bv 45 ％ after 24 h of 

incubation with Vet1 恤 1．L一 ． Butthe mecNan- 

i m of this effect were still unclear． Some 

researcherst。’” supl，Osed that verapamil’s ability t0 

increase B adrenoceptor density was paray areilx~ lt0 

a decrease in[c ]。．I-~wever，all ofthemdidnot 
directly measure exact level of intracellular calcimn 

ion． Tile plⅡp。se of present study was to clete9 ne 

whether calcium antagonist Vex could increase e 

a Ⅱ00e口t0 density of ilOlTl~ cardi 州 ocvtes and 

inhibit the NE-induced down．regulation of e 

ad ce ∞幅 as well as their possible mectm ism ． 

C ell culture C删  0cvtes were q∞吲  n 

ne∞ atal rat ventricles }ka were removed n 2—3 d old 

ne∞atal SD rats of eithe~s瓤 lH出 etlx~anesthesia Ventricles 

we rNnced iⅡ[0 l-rr~r?pieces in Dh0印 h 捌 8 锄 

(PBS)Thc pieces were washed 3 Incs Wi吐1 PBs。iⅡq a 。d 

血0．(16％ callagen,~e(TypeⅣ )妇 5『口iIl in 37℃ water 

ba血 m ~aking． 1bc a~ a,nalant c~ arare 目 Ⅱo 惝 aI-d 

cell debits was disc~ded，t／ae把田曲1in窖 eo were懈删 with 

alive me血0dfor3—5times． 如静 n瑚血塘 cardic~yccytes 

were啦0∞dinDulbee~’§modified F~gle’sineltium (DM日u)． 

cent u d 砒 5(】0 g for 5 tt3 collect t／ae is0Iated 

c 0I 钟es 1' c01lec嘟 cⅢdi鲫  were seeded _m 

彗s cIll眦 b0m档 (Shar ai，0曲a)，and．m=IlI础。d妇 90 

血 at 37 ℃ in 5 ％ C m  fibmblas~ att~．hed tt3 t／ae 

b~alm of t／ae a 呲 b0叫 after 1— 2 h． and t／ae floating 

cardi~ayccytes were 0ouocted by decan嘶 0n TI cellⅢⅡ妇 s 

were a4i吁cedto 2 xl eens／Lin DⅦ M  sllpplemenl~ Wi吐1 

5％ fetal b。心 蛐 功 ，hm dIliI1l×l05 U·L and 

m印 n l∞ rag’L～ ． 伽 sIl 10 mL was 

tl~culamlilI[0 a 25-mL glass cultaretmlt!e． After48h cultare． 

morl~than90 ％ oft／ae cells Ⅱ t0t／aebottom Taerealler． 

t／ae cultures w r制 daily． 

M 曲 蛐 理 删 n 0f Ir印 0。ep协rs Thc caIdio皿 ∞懈  

wore scl删 off 血 a rub policeman t0 rnake a cell 

suNlensic~l，incubated wi【lI l∞ [ H]dil 帕1010I( 。H] 

DItA，5一l册 衄 ·L‘。)for 12 h at 4℃ A ：删  

vo|Lm1e of ice-0 d 1 s M blfffer was therI added to g 0D 

响1diIlg，t／ae samples w collected∞ 血e filter Pa 

(Xi~ua，sbaⅡg}lai)d】r伽 afilter filter pap w 
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ckiedh 舶 min at舯 ℃ ． 1k Iadi蚰 c 讨 waS co~ ted 

withRd 4000 scintillator．Nc~gecific bi~ ng was defined 

by1衄 培 锄 0bll00 m01‘L_。． 

Îea目 日瑚 t of intraeellulm"~ltldlllll Free cytosolic 

caldml was e．,~：imated with the 妇u e dye FL髓 2-AM 

Cardiomyocytes2mL 怵 loadedwithRn 2-AM  5t~aol·L一 

f 35—40rain at37℃ ． BsA_Hanks’solufi~ 2mLwas 

added． sm】ples、 c~xifuged(500 )to c0u∞tthe 

cardiorayocytes． cardiomyocyteswereincubated in 0．2 ％ 

BSA-ltanks’ s0lI ∞ and then counted． Fura-2-Ca= 

nI|0r曙o∞0e (F ) was measla-ed u曲 衄 F-31~)O 

spec pbm∞晰 (蛐lac ，Japan)with 340咖 and 540 

衄  AddiSon of 0 1 ％ faiton-1O0． rlJra-2-Ca= maximal 

flu~ ：ence(，m )Veils measla-ed Then．by alJdillon of 

2 }￡md ’L to ％ g曲 mH ∞m ， Fm  was 

meastmx1． Free ealdlltll cofleentratic~ WaS c~Iculated by the 

equallon F=岛(F一，面)／(F呵 一 

Pd，由删 Tbe 中既i加∞ 招 were 船 caIdi0ln、 

c 加【edfor4d． TbewI 皿舢担 哪 dividediⅡ幻 

3脚 ． 融 脚 ．恤 different。0D ofNE 

were add。d_mc0 culturedbottles ~ batefor24．htodetem~  

the c 豳 d rcs口a怫 aⅡv曙 of NE and Vet 0n B 

ad础∞ce 蕊and[( ]|_sc∞nd脚 ，Vet I~mol·L 讲 

NE 10 ·L Ⅵ，e addedirI【0 cultured删 esto 印‰ for 

di矗霸船 time tD d战自Ⅱ血e 1be 吐如 IesDa a 皓 T咖  

粤uL ． 0：yEes were cultured wi吐1 NE 10 ’L一 for 

di 唧 【虹  irI血l∞ B a口h∞ 皤 d0wn- 加，Vet 1 

tool·LI1惴 删 曲 ，30 n五n befece addiD窑NE to 

de ne whether Vet锄 inhibit NBinduced B adrc∞睫 皤 

d￡ 目d Ⅸm． 

A删 s and 咀禽吣 Ne0皿 叫 SD rats 怵  

曲 s甜 from the E 螂 略 nI Animal Cen~r of R~1way 

MinisⅡy Vet．NE．Rn 2-AM． lagellase type IV，and 

qI柚 0l0I 、 p曲 sed Sigrm  Chemical Co． 

[ H]DHA(印eci＆ 蛐 1．55 PBq·reel一 )啪s Ootailt~ 

frem IIgNIdear RE8咖 [dlh  n略 of0 ． 

sI谢 戚ica】珊m 嘶 榭  删 aSj± and 

删 wim the p蜊 t 喊 ． 

A concentration—depe埘舶t iII四ease of 8 adlen~ 

c目吐0rs and a c0n 帕删 0n—dependent decrease of 

lC Ji w∞ observed af a砌 咖 y0c恤 were 

incubated with Verfor24,h(Tab1)． 

A 一de de玎t hncrease of臼adrenoeepte~ and 

atime-dependent decrease of[ ]i’ 嘞 8脑  
car~omyoeytes wereincubatedwithVet1 gmol·L—1 

There a time-relation between[Ca2 Ii decrease 

and口ad “：ep峋r inc【ease，州出 [( ]。decreasmg 

砒ard口a( 舶 ：ep幻fsincree~ing1ater(Tab 2)． 

呦 I_ b心畦ell耻 c and p 日出即ocepm啪曙 after 

h-cuh柑叩 1̂，．也 V盯 断 24h．n=6m乜． ±s． 

<0．ol ∞ n ． 

T曲 2． ~ uhtl"c a皿d p a蛔 oc印 ta a 
h比ub日岫 withV盯 llI瑚 I·L ． n=6矗I乜， ±s． 

<0．01- e~tll'o1． 

Atime-~ thncrease of』 】i and atime- 

d印曲del1t d∞rease 0f p adrenocl~ors weIe noted after 

car~ornyoeytes hKub删  with NE 10 

“m ·L一 ． There was a1SO a Ine．瑚1a血m between 

lc ]，increase and口adI 0c印【0r decrease，with 

l( JI i~creasmg first aIld p adm _耳 0r lng 
later If Ver was added beforehand，Ⅱle effects of 

reducing e adre．no(：~ tor~ sity in l∞d by NE was 

inhibited，but theⅡ啊nb盯 of口a(I1日螂 t0r was still 

lower． Ver almost completely D v即 d the in口 

of[ ]．induced by NE(Tab3)． 

oIⅡresults showed that Ver induced ina髓 se of13 

ad xKeDt0 density and decrease of intr~ellular 

ealcimnion bothintime-and con~ntration-dependeat 

manner． There was atime-relationNesen~dbetween 

tIle change of intraeeUular calcium i伽 and that of 0 

ad托 cep【0 ， 血 in虹aceUmaf free calcium Ieduc g 

first and 口 adrenoceptors incte~ing later ，ItIese 

results suggested that the effect of increase 口 
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Tab3． E,ttects ofVet1 1amol·L—l∞ 腼 10Ⅱmol·L—l 

inducedinlraeellularC increase∞dII adrenoeep~  

de嘲 辨 ． ”=6m  ． ± s． 

>0．05． <O．05． <0．01 w  NE+Vet． 

[Ca2 ]i／nl~l 嚣 ’ 
NE NE+Vet NE NE+Vet 

2曲 144±l4b l2l±12 

5曲 l艘 ±15 139~ 12 

’10 256±l9c 158±15 

,30 28l±30c 169±20 

l h 132±15‘ l35±15 

2 h 110±14D 116±15 

6 h 50±20c 76±19 

12 h 2,5±l0c 63±19 

a出enoc 岫Is of calcium antagonists might be 

~fa'ibuted 【0the dec ofintracellular calcium ion． 

1he mechanisms of ag0ni啦 -induced down- la- 

don of 日 adrenoceptors remain ur~lear． Some 
research 。，。J suggested that loss of receptors might be 

~．sults of receptorimeraalization and degrafion orthe 

decrease of口ad~enoceptor gene expression，but our 
present resB found that NE-induced dec ase of日 

adIen0∞pt0 followed the sigmficantly increase of 

intraeellular[c ] ．Moreover，it that there 

was a negative correlation presented ben een increase 

of intraeelld~ [c ]。 and decTeaSe of 口 
adren~：eptors． Calcium antag~ istVer couldinhibited 

theinL删 se ofintracellular[c ]；of cardiomyocytes 
in~ ced by NE．meanwhile．NB in~ ced reducdon of 

8 adrenoceptor density als0 partly reversed． These 

phenomena suggested that agortists—induced p 

adrenoceptor down-fegu ∞ might be partly caused 

by恤 increase of intraeellular[c ]i． Calcium 
antagonists Vermight havethe"effect ofinh埘 血唱 

induced p adIen0 pt0r reduction and inlracellular 
calcium ionin~ ．ase． 
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＼锯等 删 慨眠姗 
维拉帕米对去甲肾上腺素诱导的 

培养大鼠心肌细胞 p受体下调的影响 

h q-1一 
徐 标，张锁龙 ，陈日新 卜 ／2-- 

(南京铁道医学院附属医院心脏科 ，南京 2l0009，中国) 

关键词 竖 壁室篮鐾堡；鍪担蛆水；钙；圭里 
肾上 腺素；心肌；培养 的细胞；双氢阿 普洛尔； 
—  
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Fura-2 

目的：研究维拉帕米(Ver)是否能抑制去甲肾上腺 

素(NE)诱导的培养大鼠心肌细胞 8受体下调及其 

可能机制．方法：口受体密度用[。H]．DNA放射配 

基标记法 ，细胞内游离钙用钙离子荧光探针 Fura 

2-AM法测定 ．结果：Ver能明显降低培养大 鼠心 

肌细胞内游离钙水平 ，增加 目受体密度；NE增加 

细胞 内游离钙水平 ，降低 口受体密度 ；Ver能明显 

抑制 NE引起的细胞 内游离钙增加和 目受体密度 

的降低． 结论：ver能增加正常心肌细胞 目受体 

密度 ，抑制 NE产生的心肌 口受体下调． 
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