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Supraspinal D2 receptor involved in antin0cicepti0n 

induced by 1-tetrahydropalmatine 
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ABSTI T 

删 ：To study the mle of doparnine(DAj receptors 

in l-tetrahydropalmatine(1-THP)一induced antinocicep- 

tion M匝TH0DS： e inwapedtoneal L ip)and 

intl"athecal“th)injections were used to give the drugs． 

T}】e tail-flick test was used to assess the nociceptive 

threshoId of rats． REsu1 ：By iP injection． 
- THP(10，20，40 mg’kg )as well as D2 receptor 

antagonist spiperone (1，2．3 I ‘ j produced 

dose-dependent antinociceptive effects on the nocicep- 

tion of rats，while receptor agonist quinpirole，Dt 

receptor agonist SKF38393．and Dx receptor antagonist 

Sch-23390 showed no antinociception Moreover， 

l—Tl{ or spiperone-induced antinociception was 

markedly attenuated by quinpirole(2，3 mg’kg。。)but 

not SKF3g or naloxone． On the other hand，ith 

quinpimle(20，30，40 g’kg )also induced a dose- 

dependent antinociception． while ith ?-THP． 

spiperone，SKF38393，and Sch一23390 did not exhibit 

any．antinociception Furthermore，曲 perone t20， 

30，40 g‘ )but not Sch-23390 dose—dependently 

antugonised the anthiociception induced by quinpimle． 

1-THP( ，l00，200，300 唱‘ j also dranuatical- 

ly attenuated the quinpirole—induced antinociception 

with a dose—dependent relationship． C0NCLUS10N： 
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Activating the spinal receptor or blocking the 

supraspinal receptor produces antinociception． 

receptor might be not directly involved in the 

anthiociception． t-THP(as a antagonist)as well 

as spiperone produces antinociception via blocking the 

supraspinal receptor． 

INTRODUCTION 

TeWahydropalmatine(THP) is the main active 

ingredient of the Coo~talis ambigua Chain et Sch(or 

called Coo,dalis turtshaninovii Bess f Yanhuauo．YH 

Chou et CC Hsu)，a famous analgesic of traditional 

Chinese medicine Its 1evo-enatiomer {1-THP) 

possesses the analgesic action with remarkable sed ative 

manquilizing effectL 一1]}lP has been acted as a 

remedy for an algesic or sedation 1isted in the Chinese 

Pharmacopoeia and textbooks of phannacology． 

However．the exact analgesic mechanism of 1-THP stil1 

remains unclear uDto now． Inthel )s．?一THPwas 

verified as a dopamme (DA)receptor antagonist with 

behavioral， bioc hemical， and electrophysiologic 

experimentsl2,3J
． and t-THP had no affinity for oDiate 

receptors ． Now．a very attractive task is how the 

DA antagonisdc effect of f—THP elicits the analgesic 

action in clinic． T0 elucidute this mechanism not only 

wil1 explain the analgesic mechanism of —THP．but 

also wil1 understand the role of DA nervous system 

involved in analgesia 

Much evidence lms showed that dopaminergic 

system is directlyor indirectlyhivolved in the processes 

of nociception or antinociception In general， most 

scholars agree that the processes of nociception at the 

spinal or supraspinal level might be influenced by the 

different DA receptors subtypes ’⋯． However．many 

repom  about D1 and I receptor are involved in 

nociception were discordant． Some scholars demon— 

strated that D]and receptor antagonists could 
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enhance the antinociceptive effect of rats ，but other 

scholars showed that mixed Dl／D2 or D2 agonists 

produced a dose—dependent antinocicepfive effect，while 

D．agonist SKF38393 was devoid of such effect ． 

Recent report indicated that D2 agonist quinpirole 

prolonged nociceptive thresholdL⋯
． Therefoie， the 

mle that Dl and D2 receptors are involved in nociception 

or antinocicepfion 11~2ds to be clarifled． For tiffs aim ． 

the present study attempted to compare the effects of 

2一THP．selective DA receptor agonistsand antagonists 

on nociception of rats by intraperitoneal(ip)and 

inWathecal(ith j iniection． In add晡on，opioidergic 
receptor antagonist naloxone was also used to determine 

whe山er or not opioid tec∞tors infiuenced 血e 

antinociceptive effect of l-THP． 

CH30 

CH30 

TdHlIlyd】∞paI瑚 dne 

M ATERIAI．S AND METHODS 

carried out 48 h after operation
． Drugs Were injected 

slowly via tlle i山 catlleter at a volume of 10 ．
,

uL 

followed bvNS1O uL toflushthe catheter 

Tai1 nick test The nociceptive threshold was 

assessed using tail—flick test． Th e lalency for a rat to 

flick its tail away from a souw~ of radiant heat was 

measuredwitll Tail Flick Timer1．1(IITC Inc，USA) 

thi'otl曲 applying noxious radiant heat to stimulate the 

blackened undersurface ofmiddle tllird portion oftlle 

tail l—flick latency(TFL)was recorded bv tlle 

di西“ timer． The baseline latency【BLj in each rat 

was kept from 3．0 s to 5．0 s． A BL was established 

bythreeWails at 5．minintervals． The TFL ofWails at 

If)一minintervals 协 measured afterinjection of drags． 

Each group consisted of6rats． 

Stafisfieal analysis TI was converted ％ of 

tlle maximal possible effect． 11 ％ change of TFL 

was calculated  according to tlle forl-llala． ％ C ： 

(_，TFL— L)／TBL×100％． Data (x± s)were 

analyzed bvANOVA followed bv Bonferroni t-test． 

H3 RESULTS 

Materials Adult Sprague-Dawley rats(t， 

180—20O g) were supplied by Shanghai Animal 

Center，0daese Academy of Sciences(Grade Ⅱ， 

CertificateNo 0O5) l-Tf口 (mp 141—142℃，【 JD 
一 289。)，isolated by Shanghai Institute of Matefia 

Med ．was dissolved _n H2S04 0 1 mo1．L-。．and 

adjusted to pH 5．5 with №OH O．1 mol·L～． 

SKF38393， Sch一23390， quinpirole， spiperone， and 

naloxone， purchased from Re search Biochemicals 

Intemational Company f USA)． wem diluted witll 

normal saline(NS)． 

1ntrathecal(ith】injection of anle,s 

catheters were installed  into the lumbar subarachroid 

space for ith injection eflv， rats wem 

anesthetized wi山 sodium pentobarbital 30 mg·kg ，a 

PE一10 po lyethylene catheter of 75 IraTl long was 

implanted into tlle lranbar enlargement of tlle spinal 

cord． Th ose rats showing any motor deficit resulting 

from tlle surgical procedure were excluded from 山e 

study． Experiments with ith injection of drugs wGiv． 

Anfinecicepfive effects of l-T日 and n  

receptor antagonist spiperone by ip injection 

AdmiifisWafion of ip I-THP(10．20，40 mg‘kg ) 

and D2 receptor antagonist spiperone(1，2，3 mg‘ 

k2-。) produced significant and dose—dependent 

an finociceptive effects oll the nociception of rats，while 

ip D2 receptor agonist quinpirole(2．3 Ing j，Dl 

receptor agonist SKFB8393 (2，3 mg‘ )and 

antagonist Sch-23390 【2，3 mg‘kg )showed no 

antinocicepfion Administration of ip tlle same volum e 

of vehicle or NS also exhibited ilo effect oll nociception 

ofrats(T曲 1，Fig1)． 

D2 receptor agonist quinpirole attenuating 

the antlnocicepfion induced by ip l-THP or 

spiperone To evalttate the possible interaction of 

1-THP-induc酣 antinociception wi山 DA and opioidergic 

receptOrs，quinpirole，SKF38393，and naloxone were 

ip ected 5 mill afar ip l-THP(40 mg‘kg。。)or 

spiperone(3 mg‘kg )．Quinpirole(2．3 g‘ ) 

produced a dose—dependent antagonistic effect on 

l-THE- or spipemne—induced antinociception， while 

SKF38393【2，3 mg‘kg )，naloxone【2，4 mg· 

-。)，andNS exhibited no effect oll the andnociceg- 
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Tab 1． Effects of I-THP，DA receptor agonists and 

antagonists on tail·flick la lcy(TFL)of m谯． 

Drugs Dose ％ change 

ofTFL 

1p 

DI agon ist SKR 393 

DI antagonist Sch-23390 

a呈嘶  q Ldnpim|e 

antagonist spipemne 

NS 

一 _rHP 

Vehicle 

一 _rHP 40mg’kg 

+quinpirole 

+NS 

+SKF38393 

+na]OXOllle 

ith 

Dt agonist SKR畦 93 

DI antagonist Sch．23390 

agonist quinpimle 

D2 antagonist spipemne 

NS 

一 _rHP 

Vehicle 

Qui~pim]e 40 JIg’ 

+st~pem ne 

+NS 

+ 一_rHP 

+vehicle 

+Sch-23390 

2 3mg’ 。。 

2，3mg’ 。。 

2．3mg’kg一。 

l，2，3mg’kg。。 

0．4 『nIl 

l0．∞ ．40 mg’kg 

0．4mL 

2，3mg’kg’ 

0 4 mL 

2，3mg’kg一 

2，4mg’kg’ 

∞ ，40旭 ’ 

∞ ．40 g’ 

∞ ，3o，40 g‘ 

∞ ，40 g’ 

l0 L山 

1O0，'200，300
,
ug‘kg’ 

l0 L山 

∞ ．30，40 JIg’ 

10lfL 

200，300；zg’kg 。 

l0 uL 

20，40 g‘ 。。 

十：denote significant increase of TFL：一：denote∞ change of 

TFL；9：denole signiticant antagonistic efl~t；+：denote∞ 

antagonistic effect 

tion induced by f-n{P or spiperone(Tab l，Fig 1)． 

Antinociceptive effects of ith n  receptor 

agonlst quinpirole at the spinal level 

Administration of|山 agonist quinpirole(舶，3O，4o 

g’ 。。)induced a si~ cant and dose-dependent 

antinociception，but 山 l-THP 【100，200，3O0 g’ 

kg )．D2 antagonist spiperone(20，40 g kg )，Dl 

agonist SKF38393 【20，40 g‘kg )，and DI 

antagonist Sch-23390(20，40 g‘kg )showed no 

effect on nociception． The same adminisWalion of 

vehicle or NS also exhibited no effect on nociception 

(Tab 1，Fig 2)． 

Dz receptor antagonist spiperone and 

1．THP an tagonizing ith quinpirole-induced 

an tinociception at the spinal level To explore 

whether quinpirole-induced antinociception is mediated 

鲁 

8 

Time，mill 

ng 1． 1~rcentage d qges of TFL after ip l-THP 

【A)，bP<0．05．甲 <0．01 借 vehicle；and ip D2 

receptor agomst quinpirole a恤 nl】ated anllnoclcep· 

don induced b ip I-THP cB】． n =6． ± s． 

Arrow denotes time at which ip qulnplrole 删 NS． 

中 <0．05．rP<0．01珊 I-THP． 

viaDx or recel~ors atthe spinallevel，Dlantagonist 

Sch·23390and antagonist spiperonewere|山injected 

5 min after ith quinpirole(40 Pg。kg )respectively． 

Qninpirole—induced antinociception was dose-dependent— 

ly antagonised by spipemne(20，30，40 g‘kg )but 

not Sch-23390(20，40 g kg )orNS Moreover， 

曲 l-THP (200，300／*g‘kg )also exhibited ．皿 

antagomsfic effect against quinpirole-induced anti· 

nocicepfion with a dose—dependent relationship，while 

itl1 vehicle had iio antagonistic effect(Tab l，Fig 2)． 

DISCUSSION 

In the present experiments， the nociceptive 

threshold of rats was meosumd with tai1-flick test 

applying noxious radiant heat stimuli． The evidences 

ofl-THP，D1 and agonists orantagonists ith ected 

directly into spinal level have tx'esented a conception 

that atthe spinal only agonist quinpirole，but Rot 

砷 蚰 蚰 肿 曲 如 钟 0 椰 种 " 帅 鲫 神 蛐 如 
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Fig 2． Percentage dltng~i of TFL afterith l-THP 

(A)； and ith l-THP attenuated antinociception 

induced by ith receptor agomst quinpirole(B)． 

n=6． 髯 ± s． Arrow denotes time at which ith 

I-THP or vehicle．bp<O．05． <O．01 quinpirole． 

-nlP，D2 antagonist，Dt agonist and antagonist， 

participates in an tinoc icepfion． Moreover，our experl‘ 

ment still showed that ith antagonist spipelone and 

f．11Ⅲ but not Dl antagonist Sch-23390 COUld block the 

antinociception induced by agonist quinpimle 

The results aIe similar to some reports indicating that i山 

DA agonist inhibiied the spinal nociception，an d i山 

apomorphine could prolong the 1’FL of rats ，。一】l' 
． 

Obviously，OUr findings strongly support the idea that 

D receptor is involved-n山e modulation of nociception 

transmission，mad that activating the spinal D2 receptor 

contributstotheantinociception． Thus，itis presumed 

that analgesic site of l-Ⅱ口 is riot at the spiI1al level 

dueto its13,2antagonistic action． 

On the other hand，the present study results sti11 

showed thatipDe
．

antagonist spipemne couldinducethe 

antinociception，while ip D2 agorlist quinpirdie had no 

antinociception． Tms fact indicates山al the peripheral— 

ly administration of spipemne produces the antinocicep— 

tion at山e supraspinal level but not at 山e spinal leve1， 

jts action sites of antinoc iception a佗 1LISt opposite to 

those ofDz agonist qunipimle The resuits are similar 

to file previous repo rt ‘ or recent report、 ． More— 

over，ip spiperone-induced an tinuc iception was marked- 

ly attenuated by ip agonist quinpimle but not ip Dt 

agonist Sch-T3390． In other words，the present results 

indicate that receptor involved in antinociception js 

dependent 0ntheaction sites．bo血 activatingthe spinal 

D2 receptor and blocking the supraspinal D2 receptor 

exertthe analgesic effect． 

As to the lx~sible role of D1 receptor in 

nociception or antinociception，OlW experiment showed 

thatip orit11Dt agonistandantagonist did not havean y 

antinociception Our observation is agreement with 

other report- ’ ． 111e results suggest that Dt receptor 

might be not directly involved in the antinociception 

I-THP，a novel DA receptor antagonist，which 

acts asan an algesic drug．also producedantinoc iceptive 

effect byipbut notith． Interestingly，ith t-THP could 

also dramatically attenuate the an tinociception induced 

by ith quinpirole． This effect W~LS very similar to D2 

antagonist spiperone． It suggests that the analgesic 

effect ofl-THPismediated by blockingthe supraspinal 

receptor In addition，the result that ip f-THP- 

Induced antinociception is not aaenuated by naloxone 

indicates opioidergic receptors not directly involved in 

the antmoc iception of f-THP． 

However．in the present study．it is di街cult to 

asc~lain the exact action sites of l-THP in the brain． 

Owing to that ·11Ⅲ soluble in the acidic n~ tnTl is 

difficult to be adjustedto pH 7 4 forintmoerebmventri— 

cular oF Intro-nucleus~iection．we dedu。e that f-Ⅱ{P— 

induced antinociception is mediated by blocking the 

supraspInal D2 receptor based not only on present stu 

results．but also on the other resultsL 
． In previous 

experiment， using Fos protein immunohistochemistry 

technique．we have demonstrated that l-THP acted on 

the sWiatum ， accumbens nucleus， and sensofimotor 

cortex t4J
．
Asweall know，Fos protein，a product of 

immediate early gene c-fos expression，is a marker of 

neuronal activity for tracing neuronal action sites 

Furthermore，f-THP showed its analgesic effect against 

formalin-pain based on its enhancing the actb~ity of 

brainstern descending modulation system Therefore． 

these data supportthatfileanalgesic sites off-THP are 

atthe supraspinallevel 

In conelusion． f-THP acts as a antagonist 

Involved in antinucice ve effect by blocking 山e 

0 { 鲫 曲 钟 栅 仲 0 
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脊髓以上多巴胺 D2受体介导左旋四氢巴马汀的 

镇痛作用 

， 

(中国科学院上海药物研究所，上海 2013031，中国) 
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抗痛效应；非麻醉性镇痛药 

目的 研究DA受体与左旋四氢巴马汀(1-THP)镇 

痛作用的关系，以阐明 l-THP的镇痛机制．方法： 

腹腔(ip)与鞘内( )给药，以大鼠甩尾反应观测热 

伤害性致痛阐． 结果：ip l-THP或 受体拮抗剂 

螺哌隆产生剂量依赖性镇痛效应，并能被 受体 

激动剂喹吡罗翻转，但不被纳洛酮翻转． 而 

l-THP或螺哌隆无镇痛效应，但它们能拮抗 喹 

吡罗引起的镇痛效应． 结论：激动脊髓 受体或 

阻滞脊髓 以上水平 受体均产生镇痛效应； 

l-Ⅱ 镇痛作用通过阻滞脊髓以上 受体实现 

(责任编辑 李 颖) 
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