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Effects of dopexamine 09 heart function of isolated hypoxic rabbit heart 

and in comparison with fenoldopam and procaterol 
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AIM ： T0 stLIdY the effects of dopa xamine 

hydrcohloride (Dop) on heart functions and 

coronary flow(CF)of Onrmal and hyp0xic isolated 

pa rfusing heart and compare the effec ts of Dop 

with those of f~nctdoparrl hydrcoNOride(Fen)and 

procaterol hydrochloride(Pro)． M圈田_0DS： 1e 

isolated rabbit normal and hypoxic hearts were 

parfused with Krebs-Henseleit(K-H)solution via 

aorta at 37 4-0．5℃ ． The ug were added into 

the  K-H solution  RESULTS：Dop Increased the  

CF，left ventricular contractile function (+dp／ 

dfr憎x etc)and heart rate (HR)in normal heart； 

Fen inc reas edthe  heartfunc tionmorePO tefitly，but 

increes ed the  CF to a lesser degree than Dop did． 

whe reas the  eff ec ts of Pro was the  least． 1n 

simple hypoxic group，at 30 min of perfusion，the 

+ dp／_df and CF decreased by 66± 4 ％ and 

48 1± 1 0 ％ ，respectively． Dop remarkab1v 

attenuated the decresses in both CF and heart 

function  during hypoxia as it decreased the + dp／ 

df惴 by 32．0+2．4％ andCF by 28±3％． Fen 

was less potent tha n Dop in attenuating the  

diminution of CF， while Pro was the  lea st 

effective． CONCLUS10N： Dop ha s a better 

prospect In the  treatment of ischemic heart disease 

In view of its dual action of increa sing CF and 

inotropism 

Dopexamine hydrochloride(Dop)is a novel 
dopamine receptor agonist at both dopamine一1 

(DA1) receptors and &．adrenoceptors． Unlike 

dopm'nine， it has litde， if any， 随·adrenergic 
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activities and does not stimulate ct-a~ tDrsL1,2J． 

It improved the heart function by reducing afterload 

and mild positive inotropisrn without significant 

increase in myoea~dlal oxygen consumptionL3 

It improved the oxygen supply by increasing 

coronary flow_bJ． These s,~
,
R'ested the potential 

benefit of Dop in the trc~ttllent of myocardial 

ischemia． Dop had anti．arrhythmic action during 

myocardial ischemia~ but little is known 

regarding its effeets on heart function in ischemic 

heart． To verify the overal[anti—ischemic action of 

Dop，we evaluated its effects on heart function in 

isolated hypoxic rabbit heart and compared it with 

these of fenoldopam hyarochloride (Fen， DA1 

receptor agonist) and proeateroI hydrochlofide 

(Pro，如一adrenoceptor agonist) 

MATERIAIN AND METHoDs 

n (Fisons Pharmaceuticals， UK)，Fen (sK＆F 

82526-J，EmithK1ine Beecham，USa)，Pn)(Sit,ha，USa ) 

Isolated ral~ t heart preparation Rabbitsoftither sex 

wdghing 2．7± 5 0．3 l【g were anesthetized with sodium 

pento~ tal 40 mg·l【g‘。iv and heparlnlz~cl(200 IU·kg‘。 

iv) The heart w∞ excised into eotd(4℃)Krebs-Hensdelt 

(K—H)soIutlon After ce~tlon of contraction，the heart 

was cleaned of fat and perledventitial tissue and mounted【x1 a 

lzngendorff apparatus via aortic cathetel" K—H mlu6on 

aemted with 95 ％ O2 4-5％ 0 ，37_4-0．5℃ ，pH 7．4， 

was used for perfusion The compo~tion of K+H∞lutlon was 

(㈨ l_L_。)：NaCI 118．0，KCI 4．74，KHzPO+0．93， 

M gSO4 1．2，NaH0 24．0， 2 1．25，and gtucose 10．0． 

kasⅧ mIenb Isovoltmaetric contractions were obtained  

by a latex bellcon fi L Led with fluid iIls ed i13 the】eft venUic[e 

via the 1eft aUitrn foltowing primary and derived 

variables were mo~to'ed on a polygraph thro~ h a short fluid- 

{illed silleonetube collectedto batkxm and atmehed t0 a 

pressure trartsdueer： peak tdt ventricular systolic pressure 

(LVSP)，1 ventficu]ar end-diastolic pre~ure(LVEDP)， 

maxlmat rate of rise of ventrlcular pressure(4- ／dr一 )， 

maximal rate of decline of ventfieular pre~ure( ／dr一 ， 

and heart rate (HR) Coronary flow was m∞ 

eontint．v~ [y wi th an in-【ine flow pmbe connected to an 

eleetmma~etie blood flowmeter(MZV一1200，Japan)． 
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Exm rU-nmt~ g~toeol The hearts ~vere randc~rdy 

dividedinto2 groups：(1)normal group( =24)．including 

control group( =6)and normal+drug group(n=18，f【)r 

each dug =6)． In control group，no drug W'd5 added to 

the K-H mlutlon In control+drug group．aninfusion ofK- 

H mlution containingD印 ，Fen orPro atthedosesof15taraol 

- L ，150 ·I ，1． - ～ ， · ，
．

tumol 5 mmol L 15 mmol L wan 

performed  successively atintervals of amlnimtml 15 rain 

Recordings were made 5 min after dc~-ing (2)hypoxic 

group( =24)，including simple hypoxlc group( =6)，and 

hylx：eAa+drug group( = t8， each drug n=6) In 

simple hypoxic group，the heartⅧ 刚 1lsed with K—H 

solution bubbled with 95 ％ + 5 ％ c at alow rate of 

50％ n0HnaIflow rate(12．8±1．7mL·rain for 30mln． 

In hypoxia+dug group，thet drugs％x,R~l-e re'0 at10min 

and 25 rain respeefive]y，after hypoxia． Recording was made 

after each dosing． 

I ~ yst9 tawm 目 璐 ed asj ± W ithin 

each group．differences wo_re ardy,ed using a paired t test 

Among the groups， the effects WelC ,~ pal,ed using 

( ． 

RESIⅡ 

Effects oH heart function of normal heart A1l 

variables were maintained o~nstant during 60一rain 

perfusion with K—H solution in normal control 

group． Various concentration of Dop t 15 and 150 

“mD卜L ，1．5 and 15 rnnflo1．L )increased the 

LVSP， ±d ／d CF and HR in a dose— 

dependent nlsnner． At 1．5 nllnoI·L ． Dop 

increased the+dp／d ～ from 82=12 to 126±19 

kPa．CFfrom 13．0±1．9to17．0±2．5 rnL-rain 

and HR from 157 ±23 to 184 ± 23 beat-min 

Fen was slightly more potent than Dop in increasing 

the 4- ／d “andHR(P<0．05 Dop)，butit 

w s significantly lees potent than Dop in increasing 

CF(P<0．05'us Dop，Tab 1)． The effectsofPm 

were the least potent(P<0．05 vs Dop，P<0．05 

"us Fen)． 

Effecb on heartflmcfion ofbypoxic heart In 

simple hypoxic group，the LvsP，+ ／dfm  and 

HR decreased， while the IⅦ DP ；ncreased 

remarkably during 30min of hypoxic and low flow 

rate perfusion． At 30 min， the +d ／d ～  

decreased by 66±4％ andtheLⅦ DPincreased 

bv + 370±43 ％ "us contro1． In hyl2oxia+Dop 

group， These changes were greatly reduced as 

compared to simple hypoxic group with the+ ap， 

d 一 being decreased only by 一32．0 2．4 ％ and 

theLVEDPincreased only by +142 19 ％ at 30 

min perfusion． In comparison， Fen was 

comparatively more effective(P<O．05"us Dop)， 

Tab1． Effects 0fdol~XSmatnehydrochloride(D0p)，fmoldopamhydrochioride(Fen)，and procaterol hydrochloride(Pro)oil 
heartfunctioninisolated rabbit heart5rain after dosing． 月=6． ±s．bP<0．o5．叩 <0．0l control； 

<O．05，『P<0．O1盯 踟 p；-P<O．05催 Fen． 
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whereas Pro was less effective than Dop in 

attenuating the changes in heart functions(+dp／ 

出 and LVEDP)induced by hypoxia(P<0．05 

735 Hypo xia十 Dop， P < 0．05 "us Hypo xia+ Fen， 

Tab 2)． 

1_曲 2． Effects of 由pe瑚向呻 I~lrodaloride {Dop)， 

fenola~un hyd~ochloride (Fen)，and procatwol hydro- 

dlIoride(Pro．1．5 mmol·LI1)加 heart fmw~tion of hypoxic 

isol~ed rabbit heart． 目=6，x± ． bp<0．05，甲 <0．01 

催 control； P<0．o5， P< 0．01 Hypoxia；0P< 0．05 

Hypoxla+Dop；lp< 0．05 t,s Hypoxia-4-Fen． 

} i tmt Hypoxla time／mln 

15 30 

Left ventfieu／ar s~tot gc pressure(kPa) 
8．3±1．2 4 1 0．6c 3．8±0

． 6c 

Dop 8．5±1．2 5 8±0．9 5．5=0 7 

Fen 8．1±1．6 6．6±1．5‰ 6 1 4-0
．9 

Pro 8 4 1．1 5．2±0．4 4．5±0．54  

+dp／dt~ (kPa’s ) 
一 82±13 371 5c 

Dop 82±14 57±8 

Fen 82± 18 63±15 

Pro 81±【I 51±S 

Left ventficutar end．diastatic pr~ ure(kPa) 
一

0．24±0．03 0．96±0．11c 

Dop 0．25±0．04 0．58±0．06 

Fen 0．24±0．04 0
．48±0．04 

Pro 0．24±0．03 0．75 5-0．08 

Heart rate(beats·min一 ) 

I)op 

Fen 

I m 

l ±25 

157±20 

I54±37 

I56±34 

85±15 

102± 12 

121± l8bfb 

95±294  

36±5 

52±8 

59 4-1O 

46±6o扯 

1．13±0．18c 

0．60±0．13 

0．51±0．08 

0．81±0．134  

84±13c 

97±19 

110±20 

89±20~ehk 

Effects oil the coronary flow of hypoxic heart 

In simple hypoxic group，at 30 min of perfusion， 

the CF decreased by 48．1± 1．0 ％ "us cun tm1． 

Dop，Fen，an dProivinthe ss／ne doses of1．5mmol 
， L 。decreased the CF by 28±3％ ． 一39．9 

±2．0 ％ ，and 一45±4％ ，respectively，showing 

Dop to be the nlost potent agent in attenuating the 

decrement of CF caused by hypoxia(Tab 3)． 

DISCUSS DN 

In the present study，it wa；s shown that while 

Dop enhanced the myocardial contractility an d HR to 

a m~xterate degree，it increased the CF considerably 

in normal isolated heart． In contrast to this，Fen 

Tab 3． 0I邶Ⅲ町 flaw (mL·min )after d0peⅫrlIiI-e 

hy击0cM (Dop)，fenoldol~ra hy@ro~loride(Fen)and 

procat~ol hych-ochlaride(Pro．1．5mmol·L一 )on hyd e 

isolated rabbit heart． n=6， ± ． bp<0．05．甲 <0．01 

control； P<0．05， P<O．O1 畸 <O．05 

hypoxia+Dop 

was more potent than Dop in increasing the 

myocardial contractility an d especially the HR，it 

was， however，-much les8 potent tha n D。D in 

increasing CF The effects of Pm o13 all these 

variableswerethe smallest an3ong 3 agents． In our 

results，Dop also significantly improved the heart 

dysfunction caused by hypoxJ．a albeit slightly less 
potent than Fen did． However，it was the most 

poten t one in reducing the decreasing extent of CF 

caused by hypoxia． Pro was the most ineffective in 

improving both CF and heart function during 

hypoxia． 

The abo ve-mentioned phamaacological profiles 

of the 3 agents may be explained by their 

characteristic receptor actions． Both DAl receptor 

and 岛-adrenoceptor mediate vasodilation． 

Therefore，Dop as acombined agonist acting at both 

DA,·and岛·receptors，canbe expected tobe more 

po tent in increasing CF． This is in line with oar 

previous findingst that Dop is by far more po tent 

than Fen an d Pro in increasing  myocardial 

nutritional flow The c'~diac 8’．adrenoceptor 

agonistic activity of Dop ma y account for its mild 

ino tmpic an d chronotropic activitiesL ． Fen has a 

potent 一M renergie stimulating action especially at 

larger dosesC10J and hen ce is the most potent 0ne in 

increasing inotmpic and chronotropic actions among  

3 agents． Pro，being a simple&·adrenoceptor 

agonist， shows only slight coronary vasodilating 

action and positive inotmpic effect． 

I11 in vi∞ conditions． it would be expected 

tha t Dop， by virtue of its power[ul effects Oil 

reducing afterload， may be more effective jn 

increasing heart fun ction． AIthough Dop is less 
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potent than Fen in positive inotropic action,Ks shown 9 tk-odde u Ihe ftmctional m n∞。e d Bet and Beta~ 

．

inthi udy，its relative
．

_fa k。f stimulation and．a AmadrcJnocaIdceptodrs 6 2lhuma2n忙he—ar拼t． 
Iarger ooronary sod lating “nn may be lO Zh

aoRR，F,a'mellWI-I，Ahel FL． Efleccs of do／m,nfm I)l and 

potentially beneficial in the treatment of ischemi dC an1_me 132_ 愀 p佃r agonis*s cⅡl ∞r0T町 and pcnp 

heart disease． hem~ynami∞ Eur J Pharmaml 1990；I90：193 202 
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REFERENCES 耋培沙明对离体兔缺氧心功能的影响 
1 sm Gw ，0 G sE AⅡ rod ont。the p og】 

及其与非诺多泮和丙卡特罗效应的比较 
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， 王文泽 赵荣瑞A m JCardid 1988

；62：9C—L7C 一= ’ '二二 L ’ ⋯ ⋯  

2 Goldherg LI．Bass AS Relative significance of d。衄 ne (山西医学院生理教研室，太原 030001，中国) 

r~eptom， beta adrenoceptors and norepinephrine uptake 

inhibition in the cardiovascuhr anions 0f dopemeane 关键词 多巴胺 激动剂 ；多培 沙明 非诺多泮： 

hydrochlofide Amj 1988；62：37C一40C 丙卡特罗：左心室功能：冠脉循环 ；缺氧 
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伽 af 姗 州 咖 叫靶船d 。 白目的：研究多培沙明(Dop)对离体兔心功能(HF) 
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和冠脉流量fcF)的影 向．并与 ；毒多泮c ) ramH Low Foy SO 8hirlawTM Bennett SI ro~ier 4 
， q ． ， ， ，C 里 lV 0，H 邪  l '7，叫 1 怕 ， 厂rl I， HI 

IG Acllte heracdyn~ae effects of】)p-inein patle~mwith 卡特罗(Pro)的效应做对比 方法：用 K rebs- 

o。rotmry arte~ sease hat J Card [991；33：99- 04 Henseleit(K．H)液经主动脉灌流心脏 药剂加到 
址  ’岫 A “ 

、 K-H液中． 结果：D一 使正常心脏 CFC ．左室肌收*~mpari
．son of dopamine and dopexamhne(1etter．oomment ’ ⋯ 。ta~la⋯  ’ u  

BrJAnaesth 1991；66：528—9 缩功能f+dp／af 等 )和心率均显 著增加 Fen 

6 MarmTD，Kwam~aaM，LauDt Chatter~eeK-I~opemeane 增加 HF作用较强，但增加 CF作用不如 D0D 

“ 。 删 Pro对各指标作用最小 单纯缺 氧组
． 在 30 min ca~ia

c pedom aance wltlaom m廿ea删 metat~lte cost 。 一 ’ ’ 一 一 

Am J Cardio]1988；62：57C一62C 时，其+dp／dt 和 CF分别较对照降低 66±4％ 

7 Q FZ，ZhaoRR—Zbu Lt Wang、vZ，Wu BW Eff~ts 和 48 l±1 0％ Dop能显著减轻缺氧心脏 cF 

。?∞ ne咖恤 ng 。car -5．HF的变化，使+dp／dt 和CF仅降低32 0± 
lschem and compar~ma wtth tenotdo~ 'a and pmcateml 。⋯  

A aPharmaSin1995 3oI16l一7 2 4％和 28±3％ Fen减轻 CF变化的作用不妞 

8 Qin FZ—G∞ Z—ZhaoRR Dop
． 而 Pro的作用最小 结论：Dop根据其增 

鲫】 do ? ” 。 and 加CF和正性肌力作用特性，对缺血性心脏病的治 

ca Pham,~0olSi 1994；15 416—8． 疗可能有较好的前景 

⋯ ⋯ ⋯ 一 ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ 篮～ ‘7-毛～～I『王～ ￡叟⋯ ～⋯ 
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