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删 ：To determine the role of 

indo． 

nitric 

contracting factor (EI)C~) in the ilt~sponse to 

endothelirv1 in a e血 s with regenerated endothelium 

M~IffIODS：Rings of po~ine ooro~ a e血 s．with 

and without endothelitma of previously deendothelialized 

1硪 ~mterior deseendirig coroma'y arteries and nati'v'~left 

circumflex c0nⅪ1arv a s． w susW nded in 

conventional organ chambers for the measurement of 

isomel／ic force． RESULTS：Inquiescent rings ofthe 

previ~lsly deendothelialized left anterior desceading 

COl'OUar3／artery treated with the NO．synthase inhibitor 

nitro-L—al'~lJ／le． endothelin一1 c contractions 

which w larger in rings with than that in those 

without endothelium． Under the sallle expeffrnemal 

conditions．in the left circumtlex comlm~ artery，the 

contractions to endothelin-1 wele augmented markedly 

by the l-emoval of the endothelium． In rings with 

endothelium of the previously deendothelialized left 

an or descending coronary artery． indometacin 

(inhibitor of cyclooxygenase)aad fidogrel(thrombox- 

ane receptor antagonist andinhibitorofthionlboxane 
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syathase) inhibited contractions to endothelin-1． 

Dazoxiben (inhibitor of thromboxane synthase) 

inhibited， to the same extent as indometacin and 

ridogel， the response to high concentrations of 

endothelm．1 The endothelium-dependent component 

ofthe responsetol0 啊 concentrations of endothelin．1 

was inhibited by indometacin and riOogrel，but not by 

dazoxiben． In rings without endothelium of both 

previously deendothelialized left anterior descending aad 

native left circumflex comaary arteries， indometacin 

and iidogrel did not affect the contractions to 

endothelin-1 CONCLUSION： These findings 

suggest that in regenerated endothelium ， high 

concentrations of endothelin，1 stimulate the release of 

thromboxane ． Endopemxides genemted bv 

activation of endothelial cyclooxygenase may be the 

contracting factor(s)released in 

regenerated endothelium bylower concentrations ofthe 

pepfide． 

Endothelin一1 is a potent vasoconstrictor substanQe 

that calk．q~ slow aad long-lasting conctractions of 

isolated bl0od vessels~t 
．

The aorta of the 

spont,~eously hypertensive rat is chant出 tized by the 

oo~utrenoe of endo~elium-dependent c0I血 ∞s[。一 ． 

In this preparation，endothelin-1 stimulates the release 

of a endothelium-derived 

contracting factor(EDCF)，presumably thromboxane 

A2 ‘ ’ ． Similar conclusions have been reached in 
the pulmonary artery of the ratE9] human placental 

ves鲥 s(10]卸d r即t ar屯eIi0】es 0f the SHR~u)
． 

Following balloon deendothelialization， porcine 
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corona／)' arteries with regenerated endothelial cells 

exhibit not only selectively impaired peaussis-toxin 

sensitive endothelium-dependant relaxauons， but also 

augmented endothelium-dependent colltragtiolls to 

serotonin． norepinephrine aad platelets E 16． This 

dysfunction of regeanmted endothelium may play all 

important role in the pathogenesis of vasospasrn( 一 
． 

The present study was designed to determine whetheror 

not the response to endothelin-1 is m~lulated by 

regeneration ofthe endotheliurninthe porcine coronary 

artery． 

M A佃 RIAIS ND 匝lTIIc Is 

／vlaleYorkshire pigsl8wkof age【 =5；舯 一25 

妇)1 were used． The animals were anesthetized with 

Telaxol (a mixatre of tletami~e hydroc~ ide． 

arylaminocycloalkanone，and zolazepam hydrochlodde ， 

100 mg／anmaa~，im)and atropine (0．4 mg，i加) 

fol／owed by inhalation ofhalnthane【2 L mIn) Using 

aseptic surgical technique，the left carotid artery was 

dissectedfree and a 7F guiding catheter(hockey stick 

or multipurpose)was introduced into the left coronary 

ostinm under fluoroscopic guidance． Before 

denudation，heparin(1oo g。 )and lidocaine HC1 

(2O mg)were Maninistered via the artefal sheath． 

During the procedure，the arterial blood pressure and 

the electrocardiogram (EOG，lead Ⅱ，avL)were 

monitored continuously A 2．5 or 3 nⅡn sized balloon 

catheter 【USCI，over-the guide wire system ) was 

advanced throuIgh the geJding catheter into the left 

anterior descending coronary-artery． The balloon was 

then genfly rubbed againsttheproximal 3t0 4 cro ofthe 

arterial endothelium． Successful denudation of the 

coron ary endothelium was。。ln血删 by isdaemic麟  

changes (0．1 mV of ST segment depression or 

elevation)and／or decreases in luminal diameter changes 

upon intracoronary ection of serotonin ‘10 ／ag‘ 

kg一 )l。一 r ， e animals were then housed 

individually in tempemmre-contrelled animal quasters 

and fed regular chow The daily food intake was 

limitedt0an amount equalto 3％ ofthe body v,ei#at 

t0 prevent excessive weight gain． nle organ chamber 

experimentswere rerformed after4wk offeeding． All 

procedures were in accordance with institutional 

guidelines 

Organ chaInber ex~ nts Afte~4wk．the 

pigs were anesthetized with Telazol(100 nag im)aad 

sodium pentobarbital(12．5 nag。 iv) hem'ts 

were thell removed． Both left coronary 【anterior 

descending coronm'y artery (LAD) and circumflex 

(LCX) arteries we dissecledfree，immersed in cold 

modifed Krebs-Ringer bicarbonate solution l consisung 

of(nmaol·LI1)Naa 118．3，KC1 4．7，CaCl2 2．5， 

MgSq 1．2，KI~FO,1．2，NaHCCh 25，glucose11．1， 

and calciumdis(x]iurll edetate 0．026 at pH 7．4(eontre1 

solution)J，and cleaned of connective tissue． They 

were cutinto rings(3to 4Im lengh)． The proximal 

3to 4 cm portions ofthe LAD 呲 usedfor theorgan 

chamber experiments，and the same anatomic poltions 

ofthe w~l'e used as controks． In s0TI1e rings．the 

endothelium was removed mechanically by inserting the 

tip of awatchmaker'sforcepsinto thelunleI1 and genfly 

rol~ gthepregaration back andforaho~4er apape~1i 

wetted  with cold control solufion． The tings were 

suspended horizontallyinorgan chambersfilledwi th 25 

mL of con~ol solution(37℃)，gassed研tl1 95％ 

+5％ co2(pH 7．4)，and stretched to the o 

point of their len~a—active tension relation as 

determined bythe contractile础 toKa (6O rranol 
· L一 )at Ixogreasire levels of sWetch． Th e tissues 

w∞ allowedto equilibratefor 60min befc~e beginning 

the experiments． n presence ofthe endothelitma was 

confirmed bythe occ~ e ofrelaxationsto bredykinin 

(0．O1／~mol‘L )in rings contracted with prostag- 

landin F (2,ttmol·L“)． Rings with and without 

endothelium ofthe岛哪 o0 咀arv arteries w sttld~  

in paralle1． After one ho ur of equilibration coneeall／a- 

tio~response O．LrVes to endothelin-1 (0．0001 to 0．1 

／anol·L一 )w obtained by ctmaulalive addition of 

the pelr~te eitherin conlrol solution or afterincubation 

(45 min)with indometacin(10邶 l·L一 ；inkibitor 

of cyclooxygonase)，dazoxiben (100 tanol‘L ： 

inhibitor of t!u'omhoxane synthase)，or ridogel(1 

／zmo l’LI1；antagonist ofthromboxane receptors aad 

inhibitor ofthrombox,a／le synthaso)L19Jwhereindicated． 

Certain experiments Ⅵ∞ performed in the presence of 

nitro-L—ar画面le (100 ／~mol·L ) to prevent the 

production of nitric oxid~(NO)． 

Dru秘 The followin~ drugs were us。d：bfady— 

kinin，endothelin 【Er)一1，Indometacin．potassium 

chloride，tn'ostaglandin (H )(all from Sigma 

Chemical Company，St Louis Mo．USA)：dazoxiban 

(Pfizer， Groton ， Corm )： 一nitro-L—ar nine 

宣I望I 
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(Aldrich，Milwaukee．WIS)；and ridogrel【Janssen 

Pharmaceutica， BeelNe， Be um) l drugs were 

prepared wi th distilled water oil the day of the study， 

except indometacin whJch was dissdived in Water and 

N砘0 ，and sonicated． N％CO3 had no effect atthe 

concentration of 5 umol·L一 ． The concentrations of 

the drugs a expressed asfma／m0】 fM)Collcontra- 

tioninthe bath solution． 

Statistical analysis n e results are expressed 

as j±＆ ． Unless otherwise specified， refers to the 

number of animals studied Statistical evaluation of 

山e data was performed wi山 f testfor either paired or 

unpahed observations (two tailed j． Valuas were 

co nsideredto be statistically different when P was less 

than 0．os 

REslJI腮  

In the expenments which werc perform ed in the 

presence of nitro-L·~gidine，nitro·L—arginine induced 

an increase in tension，which averaged 0．88±0．12 g 

in both1eft an~rior descending and circumflex coron~  

art~ es wi山 endothelium ． 

Native endothelimn In quiescent rings of left 

circumflex删 Iarv arteries(control art~es)，endo一 

山din_l caused concenla-ation dependent contractions， 

which were markedly leSS in ~ings than that in those 

without endotheliurn(Fig l，lm pane1)． 

Control left~ mflex artery 

10 9 8 ， 11 10 9 8 7 

Eadedlelln-l／-lgreel·L‘ 

Fi曙1． Ctmmlative~ emratitm-response cII艄 协 

d1． 岫le】j 1{0．0001—0．1 itmal·L )in quiescent 

rings．with and without endothelhma．of omatrol left 

d ：哪 ￡l既 p珊恤 0眦n越ry arteries c LCX)in control 

solutions cleft~_ne1)_andinthe pres~ace nitr~L． 

arg~me(NL 100|IⅡl0l’L )咄 p~ae1)． Data 

shol~lt舔 ±岛 c n=5 pigs)，and expressed舔 

pe咄 n ofat~fearenee c~ntraeliontoKC1(60mmol· 

L )． ‘0．05借 with eadotheli~a group． 

However，in the presence of nitro-L·~ginine，the 

conh"actionsin ringswi山 andwithout~ thehom were 

comparable(Fig l，right pane1)． 

1n山e presence of nitro-L—argil~ e．inhibitors of 

the arachidonic acid casca~ did not affect the 

contractions to endothelin一1 in rings wi山 and without 

eI1d0山enum (Tab 1)． 

T曲 1．Effeet of_岫d皤删蛙Idn．d锄蛐db瞰 and rid on eontraetmr~evoked by endotheltn·1inl~ ane c0r。啮ry 

arh幽 ~d．1la and 曲 In entlotl~ imn 

Damlate extt~essed asj土品；n=5晦 ． Ⅱ j effective concentrafi~t 劬 50％ ofthem~ximal responseto KC1 60mrool’ 

L 1
．

Maximal c~atraction：maximal c。I1m c妇 to KC1 60 amid·L～ Denuded： vi0usIy balloon endothelial denl●曲d； ： 

left an~rior descending CO1DI1BI'y atte~,；LCX：left circtmfflex COlOllBry a唧 ． bp < 0
．
0,5 c 叩a删 with conlrols- P<O 0．5 

comparedwithLCX． 伽 experiments perfumedinthe presenceof nlm~L-aI ni∞ 100mmol’L～ ． 

一．

一 ；EE 0口一0 E0 0￡芒 00 
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Regenerated endothelium In qlliescent IiH 

of previously deendothelialized left anterior descending 

c㈣ a arteries，endothelin-1(O．0001—0 1／zmol· 

L一 ) caused concmm~ion．dependent． comparable 

contractions in ringswith andwithout endothelium(Fig 

2，left pane1)． 

Previously deëdm d 。d artery
． 

2． Ctmmlmive 

End0 B g tool L。’ 

eIld珊k 1【O．0001一O．1 prao]-LI1)in qu~escem 
rings with mad without endothelitem of previously 

deendothelialized porcine left emterlor descend~e 

0吡啪哪 锄 te廊 5 ILAD)in control solution cleft 

p删 )，and in the pn eI|ce of nitro-L-卸 _腿 {NLA 

100pmoi。L‘。】I蛐 t p鲫d)．D日恤shown as霉±岛 

I =5 pi擎)_and Ⅸsed∞ percent ofa reference 

曲眦哺c 协 KCi c60 nmml·LI1 J． ‘0．05懵 

矗H without脚 b由ej m． 

Contmcfions to endothelin．1 (0．3—0．1“m。l· 

L )in rings of LAD with regenerated endothelium 

眦 markedly larger than those in LcX with Ilative 

endothefium (Fig l，2， 1) In the presence of 

nitr~L’arginine．endothelin-l e,aXl,S~ mmk~ y larger 

contractions in ~．ags than thin in those without 

endothelittm (Fig 2，right pane1)． In rings with 

endodlelium of the previously deendothelialized LAD， 

indometacin and r~dogrel call~ a markedly reduced 

contraction，theⅡ w∞ increased(Fig 3，Tab1)． 

Dazoxiben did，markedly augmented the response 

to low、but caused a significam decreaseinthe res13onse 

to high concentrations of endothelin．1(0．3— 0．1／~121ol 
。L )(Fig 3，Tab 1)． In rings without endotheliura， 

inhibitols ofthe amchidonic acid cascade did not affect 

the contractionsto endothelin．1【Tab1)． 

Prt~iously deendo~elJal ed artery 

wim regenerated earlethelium 

Emdotheii~-l̂  tool·L 

Fig 3． 1R~ect of indomelx inI d~ dben_B 1嚣  

and rld~ rd 0n ~mamclitms evoked b endOdle -1 

inthe presence of nitro．L- Iim f1肿 lml0l·L 】 

in quiescent rings with e~dothelilntl of pn ioI 

deendothelialized left anterk~ descending c咖 ■旰  

arteries． shown as ±岛 (n=5 pigsll and 

a re姆ed 蛔 percent of a 髓胁 l∞ eomtractioa 协 

l。a {60 mmol·LI1 J． ‘0．05。 <0．01 懵 

contro1． 

1tle present study suggests that endoaldin-1 

rele&s~ endothelium-de0endent conwacting factors in 

porcine coronary ai'teri~ with regenerated endofl~lium． 

Two endothelin receptors havebeen cloned；one shows 

h曲 specificityfor endolhelin-1 andis expressedmainly 

in vRscular smooth muscle(ETA receg~r) ．andthe 

other binds equallyt0 allisoforms ofthe pe0tide andis 

found prefemntialy Ollthe endothelium(ETB receptor)． 

nle latter mediates the release of 0rostacyclin and 

endothelium-derived relaxing factor(日)RF) l9J． nle 

I'e~ilOVal of the endothelium and treatment with all 

inkibitor of nitric oxide symhase augments connaclSons 

evolo~d by endothcllns~~一 
．  

In the present study， in rings m previously 

deendo~ lialized regenerated endothelium，contractions 

to endothelin-l Wegle greater than those in rings with 

／lative endothelium This can be explained by the 

柏 加 舯 蛐 砷 柚 曲 0 

莲 7 ll々EE 0 一 S 口0 lu0U 

1．1̈Eg S 0 暑 Ⅱ0 兰 u0u 
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depressed release 

factor(s)，or by 

of endothelium-derived relaxing 

the release of 

con u'acting factors from the regenerated endothelium，or 

bu th． In ~ntrol left circumflex arteries，the~ nll'ac． 

tJonsto endothelininflogs th endothelium Ⅵ_髓 less 

山∞ that in those without endothelium． and the 

inhibitor ofNO synthase(nitrD．L—Ri~ginine)resulted in 

greater contractions in rings with endothelium These 

findings indicate that endxXhelin-1 stimulates the release 

0f EI)RF in the porcine coronary artery or． 

alternatively，that the basal release of E1)RF 曲瑚 Ps 

the contractile response to endothelin一1． Howev~． 

there was 11o evidence of release of cyclooxygenase- 

dependent contracting factors from native endothelium 

and vascular snx~thmuscle． 

In chronic regenerated endothelium from pre— 

viously deendothelialized LAD，the inhibitor of nitric 

ide synthase(nitro-L—argaine)also resultsin greater 
contractionsin ringswi山 regenerated endothelium ． 

suggests that either the basal release of endothelinm- 

derived relaxin~ factor is preserved in l'ege~  

endothelinm， or that the regenerated endothelium 

releases E】)RFin respo nset0 endothelin．1． Tbe effects 

of indometacin (inhibitor of cyclooxygenase)and 

fidogrel(antagonist of thrombuxane A2 rezepus~and 

inhiMmr of thromboxane synthase) indicate that 

endothelin-1 reduces the production of a cyclo- 

oxygenase-dependent， endothelinm-derived contl'acting 

fnctor(s)by regenarmed endothelium；the action of 

which is mediated bv a endopemxide／thrombu xane 

receptor彻 the vascul~ sm oothmuscle． 

In responseto lower concentrations of endothelin- 

1． the angrnented contraenons Wel'e inhibited by 

indometacin and ndogrel， but 1]Ot by dazoxiben 

(inhibitor of th_ronlboxane symhase)． These obaerva- 

lions suggestthatin responsetolower concentrations of 

endothelln-1， endoperoxides FathPx than th_rombu xane 

A2may bethe 

derived contractingfactor(s)， 

aorta[for acetylcholine and 

in response to higher concentrations of endothelin一1． 

dazoxiben had a comparableinhibitory-effecttothose of 

indomethacin and fidogre1． Th us． it is logical to 

conclude that higher concenWadons of endotbe lin一1 

sfmmlate the release of 

contracting factor(s)which most 

likelyisthrombu xaneA2． Th e presentfindings suggest 

that cyclooxygenase-dependent 

contracting factors， thromboxane and endopero- 

xides． contribute to the augmented contractions to 

endothelin-1 in po~ine co ronary artelies with mgener— 

ated endothelium． 

Pathophysiological implications Circulating 

endothelin-1 levels are increased in various ischemic 

heart diseases including acute myocardial infarc— 

tIon【26- 
． F．ndothelins are po tent activators of most 

vascular sinooth mllscle However，they bythemselves 

孵 not likely t。 contribu te to acute er／&：X,t~／iRm- 

dependent changes in tension as they ale not stored in 

endothehal cells． Any angmented release would 

requ~ de llovo protein synthesis． Thus，it is likely 

that eudothelin-1 may be involved in long-term 

regulation of VasCULea"tone~29]
．
However， threshold 

concentrations of endothdin-1 potentiate the co ntractile 

respo nse to nompinephdne an d serotonin【 
． which 

may be important mediators of coronary vasospasrn． 

These observationstakenin conjtmctionwiththe present 

findings imply that locally increased levels of 

endothelin-1 ma y indil~Cfly contribute to the eI1llaDoed 

vasoconstrictor responses throu~ the release of日DcF． 

MrDewayne O CONEY 

To Bamabas DESTA ． 

and Daryl SCT-tUI．Z for 

on tslandiRg technical help as weU as № ~larie 

PALUMBO forgreat editorialassistance． 

as isthe caseinthe SHR 

semtonin~-7,22,)]． In 

fact，dazoxiben augmented the endothelium-dependent 

contraction in response to endothelin．1 1 nmol·L_。． 

Thisma ybe dueto blockade ofthl'omboxane synthesis 

I鹤lI】衄 in aocumulafion of endoperoxides in the 

vascular smooth muscle， Endoperoxides call caose 

conWaction of vascular sm ooth mnscle by activation of 

endoperoxide／thrombu xane receptorsl ， 
． However． 
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Kobayashl M ．Mitsd Y．et o1． A no',,el po~mt vaso- 
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内皮素．1促进猪冠状动脉再生内皮释放 

内皮衍生内过氧化物和血栓素 A2 

疋 77。 
Seung—Jung PARK，John J LEE'， 

Paul M VANHOUTIEz 

(CenterforExperimental Therapeutics，Deparm~ntof 

Medicine，Baylor Cortege of Medic#w，One Baylor 

Plaza，Houston TX 77030，USA) 
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前列腺素丙过氧化物合酶；一氧化氮； 

血栓素A2； 笪 堕 
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We ale pleased tO announce that the 

ThirdW orkshop Oll 

ENDOⅡⅡⅡln M ．DERⅣ ED HYPERI~LARIZING FACTOR 

will be held attheAbbaye desVaux de Cecnay(France) 

bev,veenJune14—16，2000 

ThisWorkshopwillbe Chaired by ProfPMVANHOU'IqE(Fiance)， 

and We will discuss the progress in the identification ofEDHF 

andthe understanding ofitsrolein physiology and pathology． 

The scientific programme ofthe Works~  
will be constructed based on submitted Abstracts． 

In ordertO obtain abstractand registrationformsforthisWorkshop ，pleasewrite 

tOlVlrsDeniseMAGGI(OrganiTation Secretariat)atthefollowing address， 

clearly statingthe num~ r offorms required： 

Se rvier International 

22．rue Gamier-92200 NEUI／．~Y SUR SEINE(FRANCE) 

Fax(33．01)01．55．72．68．77／(33．01)01．55．72．72．95 

Participation islimited tO 75 people， 

and will be based On the quality ofthe submitted abstracts 

Deadline for receipt of abstracts，registration 

and hotel accommodationforms： 

JANUARY 31，2000 
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