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在一种新的 u1肾上腺素受体亚型，这种亚型不同于 

钧 ， ，a 及 Ct]o等以往报道的a|受体亚型，它与 
一 样对 WB4]01具有高亲和性，但对5-methyl-urapidil 
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Opioid， calcium ， and adrenergic receptor iqvolvement in protopine 

analgesia 

xu Qiang，JIN Rong—Luan 。w U Yun—Yu 

(D卵 drE，lleBl of Pharmacoloo9 Chine~ 硝d￡erld Med ， 。Depdr‘me≈‘ Pharmacoggosrj， 

China Pharmaceutical Univerm~j，Nanjing ~10009，China) 

ABSTRACT The analgesic effect of protopine (Pro)， 

an  alkaloid isolated om PaFaveraceae·was confirmed 

by taft-pinch and hot-plate tests when given sc lO— d0 

m8·k8_。·and 20一 们 m8·k8～ inhibited the sponta— 

neous m ovem ents of m ice． Pro 4O m8 ,kg in creased 

the sleeping rate，prolonged the sleeping duration，and 

shortened the sleeping latency mice hypnotized by ip 

pentobarbital sodium 30 m8·kg_。． Pro 10— 40 m8 

·kg djd Ilot affect the inflammatory reaction induced 

by xylone and egg white· An icy itljection of Pro 20— 

200 pg／mouse showed a remarkable ttnalgesic effect 

mice． The icy pretreatment of naloxone 2 ng  blockcd 
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the analgesio effect completely． CaCh们 pg,／mouse 

(icy)or methotrexate 10 m8·kg (ip)，an  ug ontst of 

Ca计 channel，showed a com plete blocked e of the anal- 

gesia，while rlifedipine 100 m8·k8 (，。)，a blocker of 

Ca计 channel，enhanced the analgesic effect· The ip 

pretreatment of reserpine 4 m 8·k8一‘reduced  the Pro 

analgesia． Phentolamine l0m8·kg州 ( )，an 凸dten— 

ergic blocker’ tended  to weaken the analses la， but 

propranolol 10 m8·k8 (ip)，a blocker，did not at- 

feet itt These res ults suggest that Pr o displays its 

an atseslc effect maintYthrough the opioid and cBld岫  

system s an d partly through the adrenergic m echanism · 
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nffedipine}naloxone I res erpine I phentolam ine 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


· 496· BI]BLID l LSSN 0253—9756 中圈薅曩薯报 Acts Pj⋯ 4∞f。 啪 s 1993 N0v{14(6) 

Protepine (Pre)． an alkaloid extracted 

from m any species of plants of Papaveraeeae， 

has analgesic(”．anti—platelet aggregation[ 一 ． 

and anti—spastic( ’ effects
． In regard to its 

analgesia，Pro could control the w rithing pain 

induced by acetic acid or by electric stim ula— 

tion． The present study is to clarify whether 

Pro has a central analgesic action and how it 

would be． 

M ATERIALS AND M ETHODS 

Mice ICR and Kunming strain 早 mice weighing 

20— 2{g (ExperLmental Animal Room of China Phar— 

maceuticai University)were used． 

Druga Pro was isolated fro131 ethanol extracts of 

da Tuber(co~d ati8ledebouriana Kar etKir)in 

Xfojiang，China· It forms prismatic er~tais with mp 

208— 208．5 ℃ and the sOJTIe U V and IR absorption as 

the standand  spectra· It w as dissolved in 3 citric 

acid in saline for use· M ice in the control group w ere 

admministerect equal volume of vehicle． Follow ing 

drugs were Purchased：indomethacin tablets (Ind．Jin— 

tan Pharmaceutieai Factory， Jiangsu， China)， di— 

azepam injcotion (The People's Pharmaceutical Factory 

of TianⅡn，China)，predniSolone injectibn(The Niuth 

Pharmaceutical Factory of Shanghai， China )， 

methotrexate injection (MTX，Hangzhou Pharmaceuti- 

cid Factory， China)· nffedipine tablets (Nif． The 

Fourth Pharmaceutical Factory of Changzhou，China)， 

jnJeorion of naioxone hyd rochloride (Nal ，Beijing Si— 

huan Pharmaceutical Factory，China)，reserpine injet— 

tion (Hongqi Pharmaceutical Factory of Shanghai M ed— 

icai University·China)，phentolamine injection(Ciba— 

Geigy· Switzerland)， propranolol chloride (The 

Northeast General Pharmace utical Factory，Shenyang． 

China)， and pentobarbital sodium (binchemical 

reagent， T he Second Reagent Factory of Shanghai 9 

Chins)． 

Evaltmtloa Df analgeelc effect In tall-plmch m~hod  

The analgesic effect w as mea~lured at a 15-~nin interval 

after the injection of Pro for 90 min by a mod墒ed 

HaHner's m ethod咖 ，with a cut-off time of 6 s to avoid 

tissue damage due to prolonged application． The site 

pinched by forceps wAs located 乱 the tail xoot of mice 

and the latency of biting response to the fo rce ps wa．g 

measured． The effect of Pre wa5 expressed as a 

change of response tim e as w ell ag an area under the 

curve(AUC)by plotting the increase of response time 

(s)on the ordinate and time intervais (min) on the 

abscissa- 

Evaluation of analgesic effect in hot-plate m~ hod  

M ice were placed on a hot—plate of 55 ℃． The latency 

of tiekin g either hin d—paw w壮 measured’and those re— 

sponded between 5— 30 s were adopted． The anal— 

gesic effect was measured at a 15一m in interval after Pro 

injection for 60 min ，with a CUt—off time of 60 s． 

Xyiene-induced Inflammarion The inflam matory 

Te~,ction wa3 induced on the tj夸ht eat of mice by paint一 

g 30山 of xylene． Twe h later，the thickness of the 

ear Wets measured by a micrometer(”． 

Egg white-Induced tnflammatlon M ice  were in- 

jectad scinto bothfootpad s ofthe hindlimbs usⅡ 50 

of 1O fresh egg white． Two h later，the thick— 

heSS of footpad s was measured by a m icrom eter(”． 

Count of spontaneom  m ovem ents of m ice The 

movem ent aCtivitY of mice was checked before drug ad— 

min扭tration and mice with the similar m ovability were 

applied to the experiment· The number of movements 

of mice was counted during 20 min after the adminis— 

t ration of drugs by the multi-purpose instrum ent fOr 

pharm acological and physiological studies with a 

co unter of anim al movem ents ‘Bengbu M edicai Col— 

lege，Anhui’China)． The inhibition of movements by 

drugs was： inhibition兰 (counts in ce nt rol— COUntS 

in drug group)／counts in control×100． 

Hypnotlalng test M ice were given ip with 30 mg 

·kg of pentobarbitai sodium and thereafter the re— 

floxe$ were serutinized when turned over． The sleep— 

ing rate， latency and duration were measured． The 

calculation of sleeping rate was 1 sleepix~ rate— 

number of sleepingmice／number oftotalmice×100． 

Star．treat anal ysUI The r~ ults wete expressed 

as i士 The overall data were缸ses3ed by ANOVA． 

Difference s be tween the individuai m ean values in dif- 

ferent groups were analyzed by Dunnett's test in anm— 

genie experiments，and f test was used in other expert- 

meylts． 

RESULTS 

A nalgesic effect of Pro In tail—pinch 

method，one—shot sc injection of Pro 1 0——40 

mg ·kg～ exhibited an analgesic effect，reach— 

ing a peak at l5 rain， in a doBe—dependent 
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Tab 1t Analgesic effects of sc Pro and po Ind I|l tall。pinch and In hot—plate m ethod In ICR m ice· tl 8 mice 

i士 s． ‘P> 0．05，。p< o．05，‘P< 0．01 contro1． 

manner． Ind 100 mg·kg一 po also showed a 

marked analgesic effect． In hot—plate 

method· a sim ilar analgesia WaS seen after 

Pre．while Ind did not shew anY distinct anal- 

gesic effect(Tab 1)． 

Effects of Pro o]1 lnflamm ation induced 

by xylene on ear and by egg white tn footpad 

Pro 10— 40 mg·kg injected se twice (2 h be- 

fore and im mediately after induction of inflam - 

mation)did not show any inhibitory activity， 

while prednisolone 10 mg·kg一 im and Ind 100 

mg ·kg o showed a strong inhibition， 

against inflam mation induced by either xylene 

or egg white(Tab 2)． 

Tab 2． Effects of Pro．Prednlsolone (Pre)and lnd 

on x erie-， and egg white-Induced In flsmmaflon$ In 

ICR mice． tl一 8 mice，i土 s． ‘P> 0．O'S， P< O．05。 

‘P< O．Ol啦 contro1． 

Effect of Pro on spontaneous movements 

Pro 20 and 40 mg·kg一 sc markedly inhibited 

the spontaneous movem ents ， and so did 

diazepam 10 mg·kg ip (Tab 3)． 

Tab 3． Effect of·c Pro and dlazepsm on spoata- 

neot~ movem ents in K unmlng mice． tl= 8 rnlee· 

土 s． P< O．Ol啦 eontro1． 

Efreer of Pro on pentobarbital—indueed 

sleep Mice were injected sc Pro 20 and 40 mg 

．kg一 30 min prior to ip pentobarbital sodium 

30 mg·kg一 ． Three of the 16 mice fell asleep 

in the control group． Pro showed a dose-de— 

pendent increase of the sleepin g rate，in which 

4／16 and 12／16 mice were in sleeping state af- 

ter Pro 20 and 40 mg·kg_。，respectively． Pro 

also showed a tendency t0 shorten the sleephag 

latency and rem arkably prolonged the sleeping 

duration． Pro itself did not show any hypno- 

tizing effect(Tab 4)． 

}一￡一 0 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


·498· BIBLID r ISSN 0253—9756 中国蔚理学报 Acta P̂ 。搠 4∞f。 删 ~iaicm 1993 NovI 14(6) 

Tab 4· Effect of Ic Pro oll pentobarb／tal-sleep in 

Kunming mice+ n= I8 mice， 土s． ‘P> O．05．’P< 

0．O5 contro1． 

Analgesic effect of Pro by Icy injection 

Pro (1’2，and 20 g·L～ ，pH 6)WaS injected 

icv 1 0~l／mouse at 2 mm from either side of 

the m idline on a line drawn through the ante— 

riot base of the ears． Pro showed a dose de— 

pendent analgesic effect，reaching a peak at 15 

min after Pro 20 and 200~g／mouse，which de— 

scended more rapidly in the 20 g than in the 

200 g group(Fig 1)． 

i ， 

j 

⋯  

” ”  

F I+ Analgesic effect of icy Pro． 靠： 0一 IO mice． 

i±s． 1．> O+05， P< O．口5，⋯ P< O．Ol contro1． 

Blockade of Pro-analgesia by Nal pre- 

treatm ent M ice received icy pretreatment 

with Nal 200 mg·L一 (1 0~l／mouse)l 0 min 

prior to the sc injection of Pro 40 mg·kg～． 

T he analgesic effect of Pro was blocked corn— 

pleteiy· while N aI itself did not show any 

analgesic activity (Fig 2)． 

Effects of CaCJ 2，M TX，and Nff on Pro— 

analgesia CaCl2 4 g·L (10 iJl／mouse)， 

M TX 10 mg·kg～ ，and Nit 100 mg·kg_。were J 

used for the icy’ip·and o，respectively，to 

mice 1 0 min before sc Pro 40 mg·kg_。+ CaC12 

and M TX blocked the effect of Pro almost 

com pletely，w hile Nif showed an ohvious en— 

hancement of the Pro analgesia． These 3 ． 

drugs themselves did not show any analgesic 

activity (Fig 2)． 

“ 

． ¨柙 

” 

Fig 2． Effects oll Ic Pro (40 mg·kg一‘)snalgesis l|I 

mice after premedicationa．0：aaline+Pro．● ：pr~- ‘ 

medication+saline，口：premedleatlon+Pro． n=0 

mice，i士& P> O．05． 。‘P< 0．05， ⋯ P< 0．0I懈 

saline+ Pro． 

Effects of reserpine， phentolam ine，and 

propranolol on Pro-analgesia Reserpine， 

phentolam ine’and propranolol were given ip 

to mice before the analgesic test by injecting 

Pro 40 mg·kg一 ． Pretreatment with reser． 

pine 4 mg·kg一 4 h before Pro caused a re— 

m arkable lessening of the analgesie activity of 

Pro． Given 30 min prior to Pro， phento． 

1amine 10 mg·kg一‘tended to inhibit the anal— 

gesia but propranolol 10 mg ·kg～ did not． 

{ I _l I 
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Reserpine， phentolam ine， propranoin l p" 8e 

exhibited no anaisesic activity (Fig 2)． 

DISCUS 0N 

In both tail—Pinch (mechanical stimuia— 

tion) and hot—plate (thermal stimulation) 

m ethods， Pro exhibited a remarkable anal— 

gesic effect． The re are evldences that the 

central t ransmissisn of m echanical and ther— 

m al nociceptive in formation is regulated by 

different neuronal m echanism s such as opioid 

and m onoam ine system s c日 ． The present 

study， thus， suggested a possible participa- 

tion of man ifold m echanism s in the Pro— 

analgesia· 

H ow ever， Pro affected neither the 

xylene-·induced ear swelling nor the egg w hite·- 

induced footpad reaction． This finding su8— 

8ested that Pro may display its analgesic activ— 

ity through different m echan ism s from that by 

antipyretie anal gesics because the latter such 

as indom ethacin usually has an anti一．mfiam m a— 

tory effect in addition to its analgesic effect． 

On the other hand， Pro showed a m arkedly 

sedative activity of inhibiting the spontaneous 

msveto ents of m ice as diazepam did． To the 

Dentobarbital sodium ‘induced sleep,the alka- 

1oid showed distinct activities of enhancing the 

sleepin g rate and prolonging the sleeping du- 

ration without ca usin g hypnotizing effect by 

itself at the dosages used． These evldences 

indicated a possibility that the analgesie activi— 

ty of Pro was effected via a central m echa— 

nism - Supports had been obtained through 

the following experim ents． Namely， an icy 

adm inistratisn of Pro resulted in a rem arkable 

an algesic effect·which l0 times more potent 

v8 sc adm inistration． In addition， the Pro 

analgesia was blocked completely by hal ox- 

one，a specific blocker of opiate receptor，in- 

dicatin8 the participaIion of opin id sys tem in 

the analgesia production． 

A s to the m orphine anal gesia， many re— 

ports c，。’ have indicated the im plication of 

Ca。 in the function of m odulating the pain in 

centra1 nervous sys tem ． In our study．we al— 

so found that both icy preinjection of CaCI 2 

and ip M TX — an ng onist of Ca 。channel· 

corn pletely antagonized the analgesic effect of 

Pro， while N if， a blocker of Ca¨ channel， 

show ed a distinct enhancement of the effect of 

Pro． T hese results revealed a sim ilarity be— 

tween Pro and morphine analgesia of w hich 

both the action could be m odulated by the cal— 

cium system ，suggesting that a change of Ca 

content in the brain m ay affect the activity of 

morphin e as we儿 as that of Pro． M oreover． 

it has been reported that Pro show ed an in— 

hibitory effect against the contraction of rabbit 

blood vessels and guinea Pr嘈 intestines induced 

by various factors through inhibitin g the re- 

lease of Ca in cells without affecting the gen— 

eration of PGI2[ ． Such characteristics of Pro 

m ay be relevant to its anaIgesic effect． 

On the other hand，it is generaUy accept— 

ed that the catecholam inergie function plays 

an im portant role in the production of m ot— 

phine analgesia ． H ere， we found that in ani- 

m als pretreated with reserpine·known to be 

capable of exhausting the m onoam ine m edia— 

tors，the analgesic effect of Pro was sisnifi— 

cantly suppressed． Phentolam ine，an  adren— 

er8ic a-blocker，but propranolol，a blocker· 

also tended to reduce the Pro anaisesia． 

Thus，we cannot exclude the possibility of the 

mediation of catecholam inergic m echanisn'i in 

the production of Pro analgesia ，in addition to 

those of opisid and calein m m echanisms． 
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罗托平的镇痛 

徐 强 ，金 蓉鸾 ，吴云 宇 (中国药科大学中药 

药理教研室， 生药学教研室．南京210009，中国) 

． 氏 罗7／"．f 凸
摘要 小鼠尾根部加压爱热板法证实，普罗托平10- 

40 mg·kg～，有显著镇痛作用，抑制小鼠自发活动， 

促进戊巴比妥钠的催眠，但无抗炎作用． icy 20--200 

,g／鼠时镇痛显著． 纳洛酮，CaC1 和 MTX可阻断， 

Nff则增强其镇痛． 利血平和酚妥拉明对其镇痛有抑 

制或抑制趋势，而普亲洛尔无影响． 因此，其镇痛作 

用主要系阿片及钙机制．部分通过肾上腺素能机制． 

苎麓 ． ： 里 堕 纳洛 酮
I利血平 I酚妥拉明 。 
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Effects of direct lytic factors from southern Chinese cobra venom on 

Ca m ovement in rabbit aorta strip 

CHEN Ke-M ing，GUAN Yong—Yuan，SUN Jia—Jun (Dep a~*men*of Pharmacolog~，Sun Yat一 

8e Univer*~t of Med e z 8c ∞$，Guang zhot~5 10089，Chisa) 

ABSTRACT The purified direct lytjc faClots (DLF) 

fram southern Chinese cobra (Naja Ⅱ血 alra)venom 

induced a contractile response in Ca 一free Krebs’solu— 

t；on and a rlher increase in the tension following a 

subsequent addition of Ca计 in to bath、 Aftcr de— etion 

of intracellular Ca抖 pool by phenylephrine，DLF failed 

to induce any contractile response In ||Ca“ expert- 

ments． DLF jncreased beth C release and 

Received 1991-1 0一l2 Accepted 1993-01—24 
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“Ca抖 influx、 Procaine 2 mmol·L一。decreased the 

DLF induce d “Ca rele~tSe and Ca influx b 67士 

23 and 46士 32 ， respectively． Nffedipine and 

varapamil 1 mmol·L一 m arkedly inhibited the contrac— 

tile response an d the Ca in妇ux induced by DLF、 

These results suggest that DLF induces extretcellular 

Ca2 entry through volta$e dependent Ca channel an d 

Ca。 release from the intracellular Ca pool which is 

sensitive to phenylephrine· 

K Ry W O RDS theratic aorta； calcium } direct lyt 

factors l procain e‘phenylcphrine t n删 ipine‘verapamil 
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