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删 ：To determine if endomorphin-1(End-1) 
and．2(End-2)interact with池 opiate receptor 
subtype and in this way callse vascular hypo- 

tension． 匮l1日0DS： Amperomctr／c nitric 

oxide(NO)determinations associated with opiate 
binding displacement analysis and preloaded 

l Hlnorepinephrine KCl stimu．hted Ie】ease in 
human vascular tissues from sympathetic nerve 

fibers／n v／tro． REsI】I ：皿le endomorphins 

did not rdease NO from human monceytes， 

granulocytes， t~Ei]lenollS vein， and internal 

thoracic artery endothelium and did not dis0laoe 

opiate alkaloid binding to № receptor． How． 

ever，they did inhibit KC1．stimulated l H Jnor． 
pino~ inerelea8efrom vascular nerves． 00】 
CL【Js10N： nIe data strongly suggested that 

End-1 and ．2 call自 hypote~ on by blocking 

sympathetic vascular sympathetic activity． 

The newly discovered opioid peptides， 

endomorphin-1(End-1，Tyr-Pro-Trp-Phe-NH2) 

and endomorphin-2 (End．2，Tyr-P~o．Phe．Pbe． 
NH2)。 exhibit a hi小 affmity for opiate 

r[”，pIocIuce short acting antinocicep- 
fion J． and exhibit vasodilatory actions in rat 
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and rabbitL3- 
．
Inthis regard．wedemo mtrated 

the presence of an opioid peptide insensitive and 

opiate alkaloid selective receptor，designated ， 

on human lnonoc~ 8，印ml ，aIld lⅡl蛐  

e|Id0tllelial vascular tissuesL ， and also 

demonstrated the ability 0f opiate alkaloids，eg， 

morphine，‘to initiate vasodilafion by eo~ inS 
to constitutive nitric oxide (NO) rdease， 
including from human vascular endothelium． 

Thus，we sought to determine ifthe novel o#oid 
peptides End．1 and End-2 could stinmlate NO 

rel曲se via oDupdjng． 

M ．̂I1口；IÎ I S AND M回T丑oDS 

Disearded human he∞Ils vein and 

jntemal thoracle artery were obtained from 

patients at University t-hrspital(State University 
of New York at Stony Brook)；these vessels m  

normally usedfor comnm7 arterybpa8s s'~ ng． 
111e vessels wel"~ cut into 3-nllIl ri sections． 

The ~cfious were cut and the fiat tissue． 

endothelial side up．wa8 used for NO deter- 

minafious ． Patient eligibility inclndnd admi8 

for PJective surgery only for athemsclerotie heart 

Iisease． Patients with ehronic iⅡI1eB8es such as 

diabetes or e~tneer a8 well a8 acute p~ ,ses 

(eg，infections，trauma)were not 】le． 
Vasculartissues usedforthe potassiam-sfirmdatpxl 

release of 讲dI ded l H]norpepinephrine 
(1 H]NE)，pres,,w~hly from n~rve tetmimh， 
wBre cut into ttltl~ven sections(8apJ1e∞tIs vein 1 
em；intemal thoracic artery 6 nlm)，reflecting 
thelevel of adl~ne蛹c n~'vou8innervafion(1a 
piecef0rthe saphenous vein)． 

Human granulocytes and monacytes we 

obtained from the 职 Island Blood Services 

(Melville NY)． Cells were 8epmted by the 
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standard Ficoll-Hypaque method~ · 。 
． The 

immanocytes， following their separations，were 

washed 3 times in RPMI medim (RPMI， 
HEPES 25 mo l。 ，Grand Island Biological Co， 

NY)． 

Mytilus edulis immunocytes were obtain． 
tIuJ． Au tissues weIe exposed to various 

pharmacological agents following a 10一min 

observation period． 

Morphine was obtained from Winthrop 

Pharmaceuticals and naloxon e、was obtained  from 

End laboratories． End-1 and 一2 were obtained 

fromP印tideInternational(LouisvJ]leKY)． 
Direct n1I绷闻山 伽 It ofN0 release NO 

releasefrom the vesselfragments oritmmmoeytes 

(10 cells·L )w舾 measured direcdy using an 
NO-specific amperometric probe (W0dd Preci． 

sionInstruments，SarasotaFL) 11 J． Briefly．the 
respective vessel of"cardiac tissue，ie，right atria 

fragments， Ⅷ placed endothelial side up， 

immtmoeytes were pelleted by mild centrffugation 

(300×gfor 5rain)in a superfusion charrlberin 
2 mL of PI ． A miemmanipulator (Zeiss． 

Eppendorff)attached to the stage of an inverted 
microscope (Nikon Diaphot)was employed to 
positionthe atuperometrle probe15mm abovethe 

cell surface． |Il1e system was calibrated daily 

u8inz different eormentrafions of the nitresothiol 

dotlor S-nitroso．N．acetvl DL．penieiUamine 

(SNAP；SAP  was used a8 the control for sNAP： 
Sigma，St Louis MO)to generate a starKIa 
BUlge． Ba~line levels of N0 release were 

determined by evaluation of NO release in PBS． 

Ceilswere stimulatedwith the respective ligan,i， 

and the concentration ofNO gas in solutionwas 

measured in real-time with the DU0-18 computer 

data acquisition svstem (World Precision 
Instrureerlts)． n1e amperometrie probe was 

allowed to eqttilibrate for 12 h in PBS Drior to 

being transferred to the chamber containing the 

respective tissues，and manipulation ofthe tissue 

was performed only with gIa88 instruments． 
Each experiment wa吕repeated four times． ，11le 

Ⅱleall valties for NO release were obtained  at 2 

rain intervals． Each experiment was 

simultaneously performed with a control fvehicle 

alone) to exclude experime ntal drift jn N0 
release unrelatedtothe study dnlgs． 

To evaluate NO release，the tissues were 

exposed to either morphine or End．1 or．2． It 

should be emphasized that the morphine- 

stimulated release ofNO in these tissues has been 

demonstrated to be inhibited by naloxone， a 

potent opioid receptor antagonist，and inhibited 

bv the nitric—oxide synthase(NOS)inhibitors， 

N-nitm-L-ar~nine and Ⅳ ．nitro． 一ar nine 
methyl ester(L．NAME)⋯一 3_． Furthermore． 
vessels jn which the endothelium was gently 

鸵 did not respond to morphine ． Th ese 

studies also found opioid peptides to lack the 

ability to release NO． Studies in which 2 drags 

were added， the first application preceded the 

second by 5 mill unless indieated otherwise ． 

Data were evaluated by t-test． Data 
acquisitionwas by the computer-interfacedDUO- 
18 software(Worm PrecisionInsnuments)．，11le 
experimental valLies were then transferred to 

Sigma-Plot and—Stat(Jandel，San Rafael CA) 
for graphic representation and evaluation． Da ta 

gatherers were lln~fwal~ of the experime ntal 

treatments ． 

Binding a~aysis Human endothelium for 

binding analysis was obtained by gently sc ping 
the cells from the otherwise jntact vessels． 

Separate
， ．

cell membrane suspensions w∞  

prepared -7,10j
． Th e identity and eharaeteris— 

ties ofthe／t3receptorbecome quite apparentin a 

displaceme nt analysis u8iI域 a tritiated opiate 

alkaloid 1i舯 d【 一 · 0]and thus represents an 

important method for recognition． [ H]Di- 

hydromorphlne ([ H]DHM) binding was 
pe rformed in Tris 50 Ⅱm ·L一 ．pH 7．4 at 

35 without∞撇 inhibitors for 90 mint 
． 

The membranes were thenwashedtwicewith iee- 

cold Tris buffer，resuspended  to halfthe orig~nal 

volume in Tris．HCl 50 mmol·L (pH 7．4)and 
stored at一70 ℃ for binding assays． For lC∞ 

determination (d~ned a8 the concentration of 
drug which elicits half-maximal inhlhition of 

specific[ H]DHM bi ng)，aliquots of honmn 
vascular endothelial and ,o'anuloeyte and 

mo nooyte membrane suspensions"t4~re incubated  

th nonradioactive opioid compounds at 6 

different concentrations at 22 ℃ for 10 min and 

then with [ H]DHM at 4℃ fl0r 6o nliTl[5-71． 
，11le 4-J for 3 experiments was recorded  for 

each compoun d tested ． Each point represented 

the Ⅱleall of the experime nts made with 4 

me mbrane preparations ． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


B1BLID：酬 0253 靳 Acta 一一J s幽 中固药理学报 1998 s ；190) ‘4∞ 

Analysis 0fnorepinephr~ (腿 )reh~e 
n effects of the endon虹Dhins on NE release 

fmm the V~clllgtr sympathetic nerves was 

assessed． 1he vessels weIe incubated(2 pieces 

as indicated above)at 28℃ for 30 min in l mL 

of Krebs’containing 0．1 ％ ascorbic acid and 

【 HJNE(6×105 dpm；specific acti、Ti竹，1．16 

耶 -mor )(New E~ and Nuclear)with 
constant shaking． After being jncubated． the 

vessels weIe washed twice in 2 mL of saline 

(ph~phate buffered saline)． An average of 
1430 and 1010 cpm we∞ present in the intemal 

throacic artery， and saphenous vein segments， 

respectively，at the star[of the superfusion． A 

four-channel peristaltic pump (Rainin)main— 

tained the flow rote(0．2 mL·rain )into aIl 
opening at the bottom of the chamber． Drugs 

and d[I． c ls were added to the perfusion 

solution． 1he supeffusatew舾 collectedfrom 锄 

outflow opening with one superfusate fraction(1 

mL)collected every 5 min． Vessels weIe first 
supeffused with saline containing Ka 50 mm01· 

L alone (contro1) or together with drug． 
Finally．the vessel segments weIe again perfused 

with saline for the remainder ofthe experiment． 

Radioactivity of the collected superfusate was 

determined by liquid scintillation counting~l4tDJ
．  

The values representedthepe rcentnge ofthetotal 

radioactivity in the tissue released during  the 5一 

rain period ending at the time jndicated ． Each 

value wa吕the average of2 separate experiments． 

and the variad0n was less than 1．3％ for all 

values． rI1le H—labeled substancereleasedwas 

then analyzedwlth Ⅱ toinsurethatthe nmterial 

was NE． 1he results showed that 85 ％ of the 

w_leased radioactivity was NE． 

Amperometric determination of NO demon- 

strated thatEnd一1 did not stimulateN0 release a8 

didmoc~ine in saphenous wein endothelial cells， 

even at higher coneentmtions(10 trnol·L ) 
(Fig1)． 

suIe 0t vanollS tissues L granulocytes， 

monocytes，sE heIlous vein，intemal thoracic at- 

tery and invertebrate irmnunoc-~ s)to either en— 

demorphin did not result in NO release(Fig 2)． 
In exaⅡlinir the displscement analysis of 

the e玎d0mDrpllillsfor[ H]DHM bindingtothe№ 
opiate receptor subtype on the varies tissue s， 

一 
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( )-h  Thor endmbel(一 }．m~Uus mm帅  
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the endemorphins exhibited a lack of at~fity for 

this receptor c0nl删 to opiate alkMoids(T曲 

l )，supporting the lack of NO by 
these peptides． In this rq驵rd， the lack of 

aEmity and delta-type ligands is a8 

expected ， 9j。 

Sincethe endomo~ainsdid not releaseNO， 
we surmised that 出ey IIli出 be imfi~'ing 
v∞Dd d0n by blocking periphraI adM c NE 

relea8e【14,1 5．
． 

Both eⅨ10l瑚 ns inhibit the l l_ 

stinmlated l HJNE release，in a concentration- 

dependent ，from 【 H]NE preloaded 
saphenoll8 vein and internal throatic artery 

segments(Fig3)． 

Furthermore． d0舢  100 mnol·L一 

administemcl 5 prior to the~domolNam 

_
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TablI 肼 舯删  f啊 】衄 IrI皿咂 fl删 -· 

LI】)by删 峰岫  Ⅷ由嘈 脚  】e m咖 
目_p_H ． =3a 目 ∞曲 - ± ． 

>l 000 >l 000 > 1 000 >1 000 

> 1 000 

>l 000 

>l 000 

l9．o±2．1 

21．O±2．2 

>l 000 

>l 000 

>l 000 

21．o±3．o 

22．0±3．2 

> 1 000 

> 1 000 

> 1 000 

18．4±2．9 

∞ ．1±3．7 

>1 000 

>1 000 

>l 000 

20．6±3．8 

21．4±3．3 

> l 000 >l 000 > 1 000 >1 000 

34．o±5．1 37．o±3．8 43．7±6．8 47．6±9．3 

49．o±7．7 49．o±6．1 

肿 PE=(D-阱 ，D-Pens)-啦lkeph81in； 

DAMGO=[Trr-O-~ ，Gly．̂LMe_ ，Cay(o])$-e~ n] 

n mm／nlln 

3．~XI-!md-2(mind·L ) 

岫m岫 [ Ⅱ】NE re-啊蚌from h咖柚 vmcu~r ll目轴哪． 
A amlB：∞掣岫  the k _dc y龆p晴岫 

IoEml-!栅d-2．—印钟吐傩 ． c栅dD：翻—le岫  
目删  the pe - hm倒 ． 鼬  

a 冒 —吐 髓 pI，向n哪d 缸 Il岫 ． 

(100 nmol·L )blocked the endomorphin 

inhibition of [ H]NE release． Naloxone 
restored the End．1 inhibited [ H]NE release 
(Fig1)from vein and arteryse~ mtsto 8．5％ 

and 8．2％，respectively(P<0．O1)andEnd一2 
to 8．4 ％ and 8．6 ％ ，respectively． 

The endomorphins inhibited the KC1- 

stimulated release of l HJ NE in肘伽  edu／／s 

pedal ganglia prelo~ded 
．

1 HJNE，a major 
invertebrate catecholamineLICJ(Tab 2)． This 

process was concentration dependent and 

inhibitable by naloxone(Tab 2)． 

Tl曲 2． mH 蚰瑚如hn-t畔曲蝴咖 stIm【●曲 [ Hirer- 
叩 叩 rt~mefrom 崩蛳 删 6邮 h． 胁 帐  

rq ∞medh p旧c曲：- ± ．‘J， O．虬 惯 ∞Ⅱ岫 ． 

％ Total radioactivity 

~msed(S M) 

C,mtml 

Emt-Il 

Emt-110 

Emt-Il00 

C,mtml 

Emt-2 l 

Emt-2 10 

Emt-2 l00 

Emt-1 l00+ NAMEO．1 mmol，L‘ 

Emt-2 l00+ NA胍 0．1 mmol·L‘ 

8．7±1．3 

8．4±1．1 

4．5±O．7 

1．1±O． 

8．9±1．O 

8．2±0．9 

3．9±0．9 

O．8±O．3c 

1．1±0． 

l O±0． 

D腮CU 00N 

hIthe past we have demonstratedthat opiate 

alkaloids，not opioid peptides，exhibited a strong 

and selective amllityforthe,tt3 opiate receptoron 

hlIITIBn m0IIoc ， 
o~

．

anul 

Th

ocyte

№

s and vascu

wa

la

s

r

endothehM cellsL e receptor 

coupled to NO release in these tissue~Lo r ， 
． 

11lis couoli~ resulted in vasedilation and a loss 

of immunocyte adherence to the vascular 

endothelial cells in fragments of the saphanous 

vein or internal thoracic arteryLo r9， ． Zadina 

et a／L ha ve demo nstrated the presence of novel 

and naturally occurring opioid peptides，End-1 

and ．2， that exhibited potent g-associated 

ac vi es． One of the ac vi es was that of 

initiating hypotension in rat and rabbit~3,4j． 

Given this， and based on the results of o111" 

studies documentingthe presence ofthe opiate 

receptor on va8cI1lar tissue initiating vasedi]mion 

via N0，we examined the interactions of these 

novel peptides with the alkaloid selective 

receptor． In this 嘻aId， the data st~ g]y 

demo nstrate that End．1 and -2 exhibited no 

affinity for the recep~r． Ad~tionally，the 

一～一～ 眦一咖～～一～一～～ 
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peptides did not re]ease endothelial N0． 

demomtm~ an altemate method f tlIeir 
vasodilatory action． 

In this re髓ld，we demomtrate that these 

叩i0id peptides were capable of inhibiting the 

sympathetic release ofNE in vaseular and neural 

tissues， accounting for their hypotemive 

actionLj， 
． ．I1lis opioid．mediated process 

appeared to be quite coinll~n in both 

invertebrates and vertebratesL ． W therefore 

conclude。0,8 did Champion et a／Lj,4J that the 

hypotemioninduced bythe e~ omol'phim appears 

to be mediated by central nervollS system 

processes or neural elements within the 

vaseulature or both． 
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