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降钙素基因相关肽介导的离体大鼠心脏 

缺血预处置 R yTZ 

-  

肖洲生，李元 ，邓汉武 眨3777／． 肖洲生，李元建0，邓汉武 J< -L 
西 雨 科天亏 教研室 长抄410078，中国) 
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心功能试验； 墼墨噬 

n目的：研究降钙素基因相美肽【CGRP1在离体大鼠 

心脏缺血预处置fPC)中的介导作用． 方法：离体 

大鼠心脏缺血 5rain后再灌 5 min，重复三次 ．然 

后缺血 30 rain，再灌 30 m Jn 结果 ：PC显著改善 

再灌时心功能。降低室性心律失常发生率和减少 

心肌 CK释放【对照、缺血再灌和预处置组 cK活 

性分别为 0 30±0 O7、2 O3±0 49和 0 92±0 4 

U·rain ／a wet wt) CGRP 受 体 拮 抗 剂 

CGRP8—37【0 1 pmol·L。。)能取消 PC所致的心功 

能改善。室性心律失常发生率降低和 CK释放减少 

【预处置和 OGRPa一 处理组 CK活性分别为 0 92 

±0 4和 2 55±0 32 U-min一 向 wet wt一 ，P< 

0 0̈  结论：CGRP是一种 内源性心肌保护物 

质，在大鼠心脏的 PC中起重要作用 
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KEY W ORDS theracic aorta； cultured cells； 

i~ red SHR rats~ i~ red Y rats； hydrogen； 

soditrn angiotensin 11；captopril 

Anl：To observetheeffect of captopril(Cap)0n 

intracetlular pl-t(pl-tI)In aortic smooth muscle cells 

(ASMO)， M T1 】DS：0JItured ASMC derived 

from rat arld rabbit aortae were Ioed ed with lhe 

fluorescent dye 130ECF and pHl was detetrained 

using digital image processing method． 

REsU ：The 口Hi of untreared SHR and Y 

ratswere 7．37-I-0 29 and 7 19±0 31．respec． 

tively． 0raI Cap decreased pHl(7．11± 0．26， 

P<0．05) and exaggerated pH_response to 

angiotensinⅡ (Ang-I，0，1 im~ol·L )in ASMC 

ofSHR rats WKY raIs (0 14±0 05 0 21 
-

l-0．05 pl-Iunits．P<0．0I)． Cap『nvitro hed no 
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effect 011 Ang-Ⅱ induced intracellular alkalinization 

in ASMC of rabbits． CONCLUSION,'Oral Cap 

inhibits Na 一H exchange activity in ASMC of 

SHR rats． 

e Na 一H antiport is involved in the 

pathogenesis of hypertensiont ， An augmented 

activity of this ion transport system is demonstrated 

in human hypertension and in inbred SHR ratst" · 
． 

Antihypertensive treatment with angiotensin— 

converting enzyme(ACE)inhibitor captoKril(Cap) 

reduces cellutar Na and C which are linked t0 

Na 一H exchanger in patients with essential 

hypertension and SHR rats(3一 
，
Little is known 

about the effect of Cap oil intracdlular pH ( ) 

and its modulator Na 一H exchange J although 

the effect of enahpfi1 on this antiport has been 

examined ~ ． The present study was undert&en t0 

determine whether oral CaD affected Na 一H 

antiport in aortic smooth muscle cells(ASMC)0f 

SHR rats． We also examined the effeet of Ca口i 
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oD pH．changesinASMC of rabbits 

M ATERIAIS AND —伍 I 哪Is 

Mnt~rials md~ lar probe 2 ，7 一b (2一cathoxy- 

ethyD一5(6)一cathoxyfluoresceln acetoxymethyl e~ter(BCECF) 

was Sigma Angioteslsin 11 (Ang-11) wa5 

Sigrn~ Cap was obtained from Ch~ gzhou Pharmaceutical 

Factory Medium-199 was from Nissui． 

Solutions H口 bdfered solution (咖 S) 

mntained ： NaCI 1， KCI 5．4， Ca CI2 1．2， MgCI2 1．2， 

I~ PES 10．and g[umse 5 wand·L～ ． A 0．2 t ·L一1 

stock solution of13CECFwas p inMe2SO 

PtCl~Wallma rH SHR (0，8 wk dd，n=10， 

wd ng150±13 g)andwKY腮协(舌，8wk oM， =5 

weighing206±15 g) obtainedf∞mShanghai Irtstitue 0f 

rp sbn and divided into 3 groups：Castrated 鲫 t 

group(s}IR呻， =5)recdvedCap at100 nag·kg ·dI1 a 

thedrinking waterlot16 wk；untreated (n=5)and 

WKY group ( = 5)given tap water． Systolic blmd 

p ure(sBP)was determAned in o3~lSClOUS，restrained rats 

bythetail—cuffm~ lod． Atthe endofthedosing p ，the 

aortawas exdsed． 

C 咖 tm P,~MC 眦  n ed㈨ h  7—8 d。{tat 

a~l'ts．e口 atl~ sagelevel 9—11 derivedfm  rabbit a~-Iae 

Cellsof rabbits grown on coverslips at a densityof (】一5) 

×l0 cells·L Well~made quie~ent in 0．4％ Medittm-199 

supplemented with Ca p or veNde for 48 h prior to 

饯p m凹t ． The p changeswas assessed 2mill口 6—7 

h after exposlJ~ toAng-11． 

M朋捌蚋珊瑚幢of pI Calls grown covemlipsw峨 rinsed 

twice with HBS and lc~led with I~：ECF 2 t,mol·L。。 15 

mln at 37 ℃ ． After loading ．the ∞ cove~ips惴  

washedtwice with HBS and then placed in a mudl 

cuvette ∞ the st噼 of fluorescence microscope ，n1e 

llmre~ neeofB眦 Floaded callsw船 monitored at 530 

nm、 【h 450 nm and retarded by photograph grey 

vatues of ir脚lg西 wa rn sl1 using  digital rna f1g 

m h0d Lb_ and then ecmver~ed 1：o p ∞ calibraticaa etlrV~． 

Gmup  t-test was used for statistic 0DmDa 30n． 

REsIJI IS 

BIood p ure of rats The SBP values of 

WKY， untreated SHR and S职 were 16．0 

±0．6，26．8±0．9，and 15．8±0．4 kPa( ：5 

rats)，respectively． SBP of untreated SHR was 

hi er than that of the other two groups． There 

was no significant differenceii3,SBP betwinWKY 

and SI-IR~ 

Basal prij and m  re叩Ⅷse‘0 A峙 II in 

ASMC of ra协 There was no significant difference 

in basal p between un treateel蛐  and WKY 

(7．37±0．29 ∞ 7．19 4-0．31，n=20 calls of 5 

rats，4 cells／rat)． But basal pHi w∞ higher in 

ASMC of un treated SHR ∞mpared wi th SⅧ  

(7．11±0．26， =20 calls of 5 rats，4 cells／rat， 

P<0．05)． Ang-I1 0．1 m∞I．LI1 produced all 

intraeallular alkallnlzation i171 ASMC of untreated． 

SHR．butha dno∞parent respon~ inAS MC from 

b0th蛐  andWKY rats(n【b1)．’ 

Tab1．Al氅i呻唧．血 I(0．1IIⅡ-0l·L一 )-h-d1．咖 曲a呀瞄 
p am-fie踟 -00lhmuscle。db 吣 ． =20 edls of 5 

ra拓(4 eell~rat)，j± ． P<0．叮 its mltl~ted-SHR ra拓． 

pH changes (oH units) 

Untreated 一 rats 

Ca ptreated一 rats 

WKY rats 

0．21±0．05 

0．14±0．05c 

0．11±0．09~ 

Effect ofCap∞ A峙 II-induced phi changes 

in ASMC of rabbi协 Bass1 p wss 7．13± 0．29 

( =40 cells of 4 rabbits，10calls／rabbit． Ang-11 

0．1— 1O f~lloI·L一 ind uce intracelhhr alkaliniza- 

tion in a concentration-dependant manner f 7．34 

±0．3，7．45±0．31，and7．59±0．27， =20 cells 

of 4 rabbits，5 ealls／rabbit)． Cap 0．1—10 btmoI 
·LI1 had n。effect oD AI骨 II (1 tanol·L )一 

induced intracellular alkalinization (7．52±0．21。 

7．49 ±0．34，and  7．38±0．28 w 7．45±0．31， 

=20 cellsof4 rabbits，5 ealIs／rabbit，P>O．05)． 

D珏 U 10N 

Our results revealed that an tihypertenslve 

therapy with Cap for 16 wk decreased pHi and 

exz~ggemted Ang-Ⅱ一induced intracellular alkaliniza- 

tion in ASMC of SHR rats． It was reported tha t 

pHi and va~xmstrictor-induced pHi changes were 

regulated by Na 一H exchanger~ ’ of which 

activity was enhanced in SHR ratst2,3J
．  These 

results indieate tha t oral Ca p decreases enhanced 

Na 一H exchange activity in ASMC of SHR． 

These resuhs did not agree with studies by Ros~pf 

eg口 12J who demonstrated that elevated platelet 

Na 一H exchange activity 、vas refractory to 

antihypertensive 煳 cn1即t with enatapri1 for 6 wk 

Perha ps， the difference may be due to different 

duration of thempy or different type of ACE 
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inhibitors． Our results also showed that Ang一Ⅱ I．'yto~[ic frec calcium of aoT~a in hyertens[re ra Ch~ ic 

[nduced a concentration-related intracelluIar aIka inhibition。f angiD”nsin converting enz)mic 

linizati。n in ASM C 。f rabblts， but pH 『esp。nse七0 yp呲  。。。； ：2 5 51 

Ang-II rem~ned unchanged whe A—SMC 
w ere

。 Z[m t ~g L, 

⋯

W ang

—

J, W ei

l

P J Gu PK , 

⋯  

incubated with Cap This shows that Na 一H mo呲h m k⋯I1 

exchanger in ASM C of normotensive animals is Acta Ph~rmacol SIn 1995；17：142 5 

resistant to Cap 7 Berk BC，Rao GN ArJgioteza~in Ⅱ一induced vascular smooth 

The results of this studv demonstrated that。raI muscle odl hypertmphy：PDGF A-chain mediates che increase m 

caD caused a decrease in enhaneed  Na十一H cdI⋯ j cdl Phys 993： 54：368—80 

ex

‘

chan vItyin ASMC。fSHR an p 。 
b

L , LiG 

⋯

Z,Gu P

⋯

K,Jin ZJ

⋯

．  

⋯  ed 

vitro did not affect Na 一H exchanger in ASM C card yocy s：a digit image p⋯  studv 

of rabbits． W e can not tell whether there is
． ，  

p L
r

mrm acol Sin 1992；l3：64 5 

difference in Na 一H exchanger between ( 一斗 叫 

norm．。tensive a111mals and hypertensive anirnals and 卡托普利对血管平滑肌细胞内 pH影响 

whether Ca p can directly interfere with the，
、 、／ 

Na 一H antiportinASMC。f SHR rats。r not． 齐建华，章 鲁 ，王 军，顾培坤，金正均， 
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关键词 胸主动脉 

近交 WKY大鼠：氢 

H 

培养的细胞 ：近交 SHR大鼠 

钠：血管紧张素Ⅱ：卡托普利 

目的 ：观察 Gap对主动脉平滑肌细胞 (ASMO)pH 

的影响 方法：荧光指示剂 BOEOF标记培养的 

大鼠或家兔 ASMC 用计算机图象处理技术确定 

DH值 结果 ：SHR大鼠 ASMC pH相似 WKY大 

鼠 口服 Cap降低 ASMC pH (P<0 05)和 对 

Ang一Ⅱ的增强碱化反应(尸<0 01) 体外 Cap处 

理不影响 Ang一Ⅱ引起家免 ASMC碱化 结论 ：口 

服 Cap抑制 SHR大鼠 ASMC Na 一H 交换 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ &27 ～～ ～ 照 一⋯ ～～ 
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