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唧 W0】舡塔 ，haniⅡ ； nocicept~s；opi~d 

am lge~cs；衄 l唧 i0 m。ep雠 ；delta opi~ t re~．et~or； 

b opi0id fecep眈  

加 U：To study the effect ofⅢI)baI1in (0FQ)，a 

newly discovered hepIadec叩 ，oll n( cepd帆 and 

0p d anal a． M髓 加lDS：1he inlIacc耐 Ⅱov印． 

tricul~( v)and j妇 a(b∞al(ith)mje iDns were used 

的 e the击I ． Tbe诅il-flick model of船 we【e 

used的 the pajll血 esh0ld． RESUI腮 ：o 

(icw 0f曲)0．1 g had no effect on nod∞pd0Il but 

0．5— 1O in【hlces acd帆 of眦 的 hi． OilS 

electric s血1uhIs；dle decapc de(0F 一10 iCY)，a 

fl'ltgln~lt ofthe O ，did not affect tbe paiIl reaction 

of船 ． Fen~yl(1 ，i or曲 )，a selective 

·fecep嘧 ag∞ ，D缸Er(5 ，j ith)，a 

selective舡Ie。ep忱 ag咖 t，or1J504~tt(1 ；，曲)， 

a m。印缸 ag~ st， ．mdIIced ∞ incmase in pa．m 

血r删 ，毗∞ O (0．1 or 1 )was added 

togett~ wim 0ne of山锄l(e．J~ tfⅢthe曲 ecti~ 

ofDSL~r)，山eina ofpaiIlthreshold吣 reduced 

obviously． c‘，NcI 7S砷lN：OFQ 血hlc：es hy 

al】 l曲and∞诅g0llizesopi~dⅫal薛siamediatedby 

and recep嘧 in山e and by -and but not 

每Ie。ept0幅 ilIthe印 o0柑 of船 ． 

Since the cloning of ，8，and K opioid receptors 

we【e tel~rted， several laboratories have rep删 a 

novel 0rphaI1 opioid receptor clone(LC132 orORL1) 

which is distinct the established ~ ioid receptors 

in pIl姗 蹴 Iq cal profiles -4j． 1tIe novel orphan 

m。ep∞r does not bind any of the known opioid lig~ds 

with satisfactory affinity． An endogenous 17-amino 

acid pepfide was discovered by tWO independent 
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(№ ％功 l40[H d97QB1~ )． 

0埘 删 ∞旺 tO Dr删 C~ ng-Bin Phn 860l_640 l螂  【 

2772+ Fax 0 1-64l7_4印9．8601_64 99昕  

Receiv~ ]996-12476 A姗 l。|]9974)7．16 

laboratoriesL 一 ． 1he chemical SII'llC[IlI~ iS 

R弼 FI ARl ARⅪ ANQ． It b邮硼 s to LCl32 0r 

ORL1 receptor with l1j西l affinity and inhibits forskolin- 

stimulated adenylyl cyclase activ ． 11lis pepdde was 

pIUp0s。d to be aamral ligaI1d of the 0rphaIl 
receptor， and named as “ 1anjn f 

(0 I)”'6 ． 

o is similar to 0 endogertom ogioid 

peptide(E( )，particularly dyno~hin in s 岫 ， 

but distinet from E0P in pain modulation． It eficits 

hyperalgesia in mice ． The present study was 

designed to investigate the effect of 0 On rat’s 

I~ rlse to noxious elec c stimulus and 00ioid 

analgesia in tail-flick model， so as to get a belter 

knowledge of the function of =0 in 廿1e central 

ilervoll$system ． 

M ATERIAI．S AND A叨 IoDS 

Materials Sprague-Dawley 0 rats(180—24o g， 

Cel~itlcate№ 02-22-2) m s by the B nen 

A】1i Centert Sban曲aj Medical Uni 竹 The 

he阵出c印 OFQ and ．10(a docaI ，衄e of uhe 

曲 nt of 0F ) synthesized and 6cd in shan 

Institute of Bi 曲如血 时 ， Chine~ Aca矗缸Iv of Sciences 

(Applied Biosystems 4．30A pe de n岫 8er and B(X2-GIn- 

PAM-tesin used． The crude peptidc w seqI． v 

purifiedcm colt~ s of S x G-l0 and 咿 Lc
． Its alⅡifl0 

acid cmT删 廿0n w硒 a加 sb舶t w坩l the the~efical values) 

N—ph ny1一N—l1-(2- r 甜 )-4-pipe血h Jpro naI玎ide 

(fentanyl，Fent Mr 528．60)，a q 0id r∞ep【0r ag~st，and 

响r (±)_3，4-dicl'&~m-N-m lyl-Ⅳ．(2-[1- d_my1]cyclo- 
~xy1)一benzeneacet~ade(US0488H，Mr 465．40)，a 0Di枷  

r∞印 agor~stt 曲 诅ined Sigma 0 ca1 C0 

(USA)．[D—s町2]一ku_Enl(即ha】jn．1h(DSLE'r，M 586．踮)， 

a每0pi d r 印幻r agonlst，was pIm出as。d flm I R r圆山a 

Laboratories lnc (USA)；d0Ilble．k卸i。d arm~headⅡ眦 a 

i~ ibib ， was uhe plrOd~t of the SI】an aj Ir~titllte of 

Ⅸ m isn， 

恤 珊妇 肿 耐cuI f icv】iIljeI：d0l1 0f血 l留 
The 心 ⅡI rIt of uhe rats c伽fcm皿 to the 舢 delines of 

InternationalAss0c_垴 0Ⅱforthe study ofpain~, 】 Implantation 

0f tlle clln／lllla w越 pe商mIl酣 ~ ally IlrIder itl~ a 
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with sod~tlril rIt[蛔【bi咖 (3o rag·kg～．ip) ． Expe,i,re~ 

withicyinjeclionwas perform~ 24—48 h after op~ on． 

drugs"*VqSll~dissolved in sterilized n0nl词 saline(NS)． 

OFQ solutlon w∞ added with arrowhead o inhibitor 1 

g·L一 妇 i：~wentingfrom proteolysis afterinjec~o． 

1ntrathecal(ith】．埘 c of d Rats怵  

aneslhetized with sodium pentobar~tal(30 rag -。，ip)． 

PE-IO I~yedaylene(21tdlO．．1~l"of 75 llmn long was imflsJr~ 

throu~ atlantc-oeci tal Ⅱ Ⅱ faIIc down to the lumbar 

erdarge~ nt ofthe coldf, 
．
Expetiraentwithith ectlon 

ofdrugs calriedout24—4811 after op~ on． DrIl were 

injected viathei山~tthctclr atavolllRn~of10 ，followed by10 

正 ofNSforflusl21ng． 

M e~sln'emellt of面 n threshold Rats 雠 kept in 

~pecia1．made holde~ 艋 tail．flick test． Ro嘎n temperature was 

舡2。±l℃ Painthiv~old惴 rn衄吼 wid1 WQ-9E 

Paintllresh~d Meter(刚  )1l ． 1he stead~y_眦 曲1g 

cI】吣 n was al~lied 越 noxious sIim山懈 via r electrodes 

ccemectedwiththeMeter ~rlallestintemity ofthe cm删  

provoldng the tail-flick WaS leCOrded as pain threshold． Tae 

如圈n value of basal pain ⅡⅡe蛆 in n Ⅱ tats ran~d from 

150to 200|工A The舶iⅡIt~eshold wasmeasured saccessively 

after injec~on attheinterval of10mill andthe values ofthe 

m曲硼陀懈  Ie ex困刚 as net(2haIIgt~ (increment讲 

deCTelnenl。1 from the basal leve1． Dam w assessed by 

ANOVAfollowed by Q-test． 

RESIⅡ|TS 

Etteet 0f icy illjectJon 0f orQ 0111 pain 

threshold and oloioid analgesia 

In由咖 deetemertt of pain threshold in rat tail- 

flicktest Rats( =31)were given icy injection of 

NS(20 L，n=4，as contro1)，0FQ 0．1 g( = 

4)，oFQ 0．5 g(n=4)，oFQ 1 g(n=8)，OFQ 

10 g( ：5)，ando 一10(1 g，n=6)． 111e 

painthr芒sh0ld showed rio obvious change aftericyNS． 

o failed to alter pain山 ld at a dose of 0．1 

“g but．nduced ~~ eases of阳iIlt ld at doses of 

0．5，1，al 10 g． The maximal decrease of pain 

threslmld oectmed at 3o mill after 0 injection and 

theywere c0nes1)0nd。dtO 38±8 A，55±9 A，and 

73±11 (P<0．01， NS)for dices of 0．5，1， 

and10 g，respectively． The effect of 0．5 oFQ 

maintained only ab0IJ【1 h，while that of 1 g oFQ 

lasted for longer， which was l(ept 00ns掘nt and 

significant for 2 h． oFQ 10 g elicited a decrease of 

pain d~resholdwithin 30 n． But．30 later，山e 

mrs showed obvious reduction in muscular tone and 

difficulty in ta -flicking．making 血eⅡ坨a吼Ⅱd=llent of 

pain threshold impossible． 0 一l0 had no effect On 

the paiI1threshold(Fig1)． 

TItoo／rain 

ng1． Effect of icv珊．Q c 0．1—1．0 llgI∞d 

0飚 一lo皿 dle 删 n ~ hold rat． 霉 ±s． 

《0．05．cP<0．ol w NS． c0)Ns cn=4】，c●l 

0F 一101．0．1g(n=6I．c x J 0 0．I．1g(n=4I． 

(口)哪 0．s g cn=4)．c■】哪 1．0llg(n=81． 

For c0棚 Ⅱi0g the e ∞t of pfo _山as jIIIlibj 

pmtected 0 with that of unprotected OFQ，the 

pm~ease inhibitor was not added ．n the OFQ 1 g 

solution in one group ( = 6)． 111e effect of 

u~mtected OFQ Wag sir~lar tO that of protected 0ne 

but mamlained formuch stlolter tk,ne f50 min m 120 

min of pmtected-OFQ)． 111e inhibitor alone had no 

effect On the Dain threshold． So．in other sets of 

exl~imeat，all oFQ solutions were added with the 

pro~ease inhibitor． 

AnIa邑啊1idllg m明_yJ—in血loed 瓤 gesia Four 

groups of mrs were icy_mieeted with NS(n=4，aS 

contro1)，Fen(1 g，n：6)，oFQ (0．1 g)+BeI1 

(1 ， =4)，and OFQ(1 g j+Fen(1 g，n= 

5)． 111e Da．m threshold had nO 0bvie s changeinNS 

group． Feninducedmarkedincrease ofpa-m threflmld 

overbasallevelwith maxinmmof202±37 (P 

<0．0l，w NS)appeared at 30rain after'mjection aDd 

effectmamtaired for about 70mm． When O叼  

0．1 or 1 g was mjec~ together w|m Fen，血e Fen- 
induced increase of DaiIl threshold Wag all reduced． 

111emaximalincreaseWaS only 75±20 A and52±28 

corresponded to that in O (0．1 g)+Fen aDd 

0 (1 g)+Fen groups(P<O．01，’ Fen，Fig 

2A)． 

A|把m】嘶 ng DsI Er．induced 锄 l a Rats were 

divided ．nt0 4 g∞ups of 4—8 each and veI1 icy 

．mjecfi~ of Ns(20 L)，Dsu汀 (5 g)，DSLET 
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1 

3O 

口 

^ ： 
＼ xoFa( o (1 p g,n5=OF

．Q Fen )

‘ 

‘1 pg (’ 5) 

oU (1 0．n=6 

0 临̂ (n=5] 

fflme／mln 

t5 ug)+OFQ l0．1 ug)，and DSLEr(5 ug)+OFQ 

(1 g)． 111e pain threshold incm．,~scd at lO rain 

following the DSI正T 1niection． The peak value of 

l33±4o以 occurred at 30rain afteriniection． When 

DSLETwas combined_Ivi吐1 0．1腭 or l g OFQ，the 

DsIErlinduced increase of Ⅸdn threshold r~ uced 

obviously。the maxima of the increase were 67± 17 A 

and 56±14 ，respectively(P<0．0l，Ⅷ DSLET， 

Fig 2B)． 

Effect of the ith injection of OFQ on pain 

threshold and opioid analgesia 

Eliciting deam cⅡt of pain threshold and 

∞怕j 出 U如船明 ．induced analgesia Rats we ith 

。 o囊 

f f 

0 1O 20 3o 40 5o 6o 70 80 鲫  

Tlme／m|n 

Fig 2． Efleet of唧 cicy oritb)oil opioid 

alI g髑ia． Fen(icy．A)-or D{瑚 (j胛，B)- 

bxlu~d allalg凹ia 啪 s 锄妇霉啊 捌 姆 唧  

【icy)． U504~H eith．C)．Or Fen (jtl1．D)一． 

but not Ds皿 T (ith．E)．．bxluced atm]gesia 

惴 a．t~ ed 伪 (jth) ± ． 

‘0．o5． 《0．01 倦  Ns． <0．05， 

fp <0．毗 懵 FelI．Ds田 ．伽 US0488H． 

injectedwith NS l n=5)，OFQ (0．1 u呈，n=4)， 

OFQ (1 g， =5)，US0488H (1 g， n=6)， 

US0488H+OFQ (0．1 g，n=4)，and US04~ H+ 

OFQ(1 g，n=6)． NS and 0．1 vg o had rio 

effect on pain threshold， but 1 g O induced a 

marked dec~memt of pajn threshold lO rain after 

iniectionwithmBxhnljnl of46-4-14 uA． The effect of 

OPQ maintained consmm for 1 h after injection(P< 

0．O1，VS NS，Fig 2c)． 

U．5(kh~ H induced all increase of pain threshold 

Over basal level with maxjmuIl1 of 133 土 】l uA 

occulv~ at 30 rain afterinjection．and the effect WaS 

∞ ∞m 佃 暑} ∞ o 芎} 哪m 伽 伽 鲫 

ttI＼ploIl- lII ul● I口●P _u。 
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maintairledforl h【P<0．0l，vs NS) When OFQ 

(0．1 or 1．0 g)was combined with U5O488H，the 

U504~ lH-induced iilcr~ase of pain threshold was 

reduced【P<0．01，Ⅷ U50488H，Fig 2C)． 

At~mtmti．ng Fen-inducnd  analgesia Rats {n = 

2O)were ith mjeaed with NS，Fen(1 g)，Fen+ 

OFQ (0．1腭 )，and Fen+OFQ 【1 ng)，(月=5 in 

each group)．111e pain threshold increased markedly at 

10mill aftertheFeninjectionandthemaximalincrease 

w'ds 238 ± 50
,
uA (P<0．01，w NS)． When Fen 

was combined with OFQ，whether at 0．1 I』g or at l 

wg，OFQantagonizedthe Fen—inducedincre~e ofpain 

thi~ old obviously，which the maximal increases were 

152±15 and 142±20 7A in Fen+OFQ (0．1 gj and 

Fen+OFQ” )gl'oups repectively【P<0．01，m 

Fen，Fig 2D)． 

No effect on DsIEr_induced analgesia b 

were 西Veil all ith injection of NS(n=5)，DSLET 

(5tLg，月=4)，DSLET+OFQ (0．1 fcg， =4)，and 

DSU1T+OFQ 【l )(／,／=5)． DS旧 induced an 

analgesic effect【P<0．0l，vs NSj． DSLET．induced 

analgesiawas notmuch affected by OFQ at bo山 doses 

(P>0．05，vs DSLET，Fig 2E)． 

DISCUSS10N 

OFQ elicits hyperalgesia in mice in the first two 

papers’ 一 ． Yet． the followed works have been 

controversery J
． 11】e present work ~trther 

demonstratedthatOFQ had no effect at small dose(0．1 

g)but had a dose—dependent effect at larger doses 

(0．5一】0 g)in inducing hyper-reaction of rat to 

IIOXioUS elec tric stimulus in tail-flick mode1． At dose 

0fl g(0．55 nmo1)，OFQ showed the best effect 

wi thoutaff ecting the muscular tone；while at the dose 

0f lO (5．5 nmo1)，OFQ resulted in obvious 

reduction of mth~ular tone and diflico lty in tail． 

flicking． It was also found that the effect of OVO 

protected by the pmteinase inhibitor was better than 

unprotected OFQ． As the inhibitor is a sedne pmtease 

inhibitor capable ofinhibitingtrypsin，chymotrypsin as 

well as kallikrein，the degradation ofOFQ in vivo may 

also be causedbytheaelike enzymes Tllis resulthints 

that the activity of O fragment may reduced ． e 

result that OFQ1—1o has no effect on pain threshold 

further deⅡ啪 s廿aDes that the ten all~UO residues in C． 

terrainal has no activityandthewhole sequenceofOVO 

ma y be  essential to its activity 14 J． Yet， the 

relationship be tween the activity and conformation of 

OFQ needtobe ~'ther studied． 

Itlsan interestingiSStlethat出e action ofOFQ is 

different from the analgesic effect of opioid peptide  

though they Shal~ the similarity in sLmctums． P~sent 

study fllrther revealed that the icy injection of OFQ 

significantly an tagonized  opioid analgesia med iated by 

- and B-opiold rec印 tor in the brain； and the ith 

injection of OFQ also obviously antagonized opioid 

analgesia mediated by ,u- and K- but not B-opioid 

receptorsin the spinal cord． Our receut work showed 

that OFQ significantly reduced aculmncture analgesia 

which played its analgesic mle mainly via activating the 

endogenous opioid peptide  ． These results indicated 

that()f=o had an anti．ooioid effect in the central 

nervolas system whichmay accountforthe hyperalgesic 

effect of OFQ：the inhibition of endogenous opioid 

peptide on pain Wansmission may be anmgun ized by 

OFQ，hence the animals showed hyperactiv in 

response to noxious stimulus． However，why the ith 

injection of OFQ has no effect on 8-opioid receptor 

mediated an algesia n ns unclear and the mechanism 

underlying the antagonistic interaction between OFQ 

and opioidsis yettobe clarified． 

In conclusion，the newly discovered OFQ has no 

effect on nociception at smail dose but has a do se— 

dependent effect in eliciting hyperalgesia at larger 

doses，and has an an ti—opioid effectwhichma yaccoun t 

for the hyperalgesic action． 
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目的：研究孤啡肽(OFQ)对痛与阿片镇痛的影响． 

方法：脑室(icy)与鞘内(ith)给药，以大鼠甩尾模 

型测痛． 结果：小剂量 OFQ(0．1 g)|cv及 油 给 

药对痛反应均无影响 ；较大剂量 O (0．5—10 

g)可使痛反应增强． 0】 Ql—l0(OFQ的一个片段) 

icv对 痛 反 应 无 影 响． ．受 体 激 动 剂 芬 太 尼 

(1 g)、8一激动剂 DSLET (5 g)icy或 给药 ， 

以及 K-激动剂 U50488H(1 g)油 给药 ，可使痛闭 

明显增加． 0．1“g或 l g O 与上述药物合用 

后 ，痛 阈增加 明显减少 (除鞘 内与 DSLET台 用 

外)． 结论：OFQ可增强大鼠的痛反应 ，在脑内对 

抗由 一和 受体介导的阿片镇痛，在脊髓对抗 由 

K-和 -但不是由 受体介导的镇痛． 
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