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Involvement of interleukin．2 in analgesia produced by Codolus versicolor 
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删 ：To study the role of inlerleukin-2(IL-2)and 

medidmsal h) 眦 曲m【ls (MBH ) in analgesia 

~xxhx：od  Corio／us vers／eoior pol 跚) dep印tide 

(PSP)． M ETIIOI~ ： The IL-2 柚血；e】．IⅡll w8s 

in ctcd icy or ip and the MBH was demoyod  

elecu~lyfically． 1ieSULTS：PSP ig 1 g’kg一 ’d一 

for6 d hK柚盈sedthe pain threshold in tail stimulation· 

vo~ ontestin mrs． This PSp-produced anaJgesia 

was bkx：ked by icy， but not ip，Ⅱ，2 anlisenma and 

di＆LDDeaIed after elecUvlytic lesion  of MBH ． 

CONCLUSION：The∞a 血 produced by PsP b 

medinn~ by IL-2 which is activated by PsP and 

interacts with IL-2 receptorsin the MBH． 

The polysaccharide peptide(PsP)extracted from 

Coriolus versicolor is a rtew type of biological 

response modifier． It has all antitumor effect and 

immon opotentiating activity ． Clinically it can 

reduce the toxic side．effects of radiotherapy an d 

chemotbempy and diminish the ∞ in sensation ． 

Pharmacologically PSP Call relieve acute as well as 

chronic pain produced by different physico-chemical 

stimulations[3．4．5 3 

PSP can promote the secretion of interleukin-2 

(IL-2) ． which has a naloxone．mversible central 

analgesic effect[ 
． The arcuate nucleus-median  

emi~ nce complex of med ioba~sal hypothalamus 

(MBH) is especially rich in IL一2 and IL·2 

receptors ． Th e aim of the p~e,ent experiment was 

to investigate whether IL一2 would be irlvolved io the 

analgesia produced by PSP． 
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Drugs PSP connecting heterogeao~ polysa∞嘶 de， 

contek~ing al一4，。l一 2，0l-．3．and 0l-．6 gluc~ide and 

20％ of脚 删 es co~istitag mainly of aspa c ·md g c 

acids，爪 =100 kDa，h pa州 er．~luble in water．ex~ xl 

0  versicok~r 11 Shanghai Teachers University(h № 

9404m)． PSPmlution 10o g’L‘ prepared with distilled 

water before experinaent Naloxone hydrochlofide (Nal， 

Pn by Beijing Sihuan Pharmaceutical Factory，lot№ 

95t02~)was venip at a dese of1 mg’ 一 IL-2 antiserum 

(蛐 k diffusion．titre I：8 preomdfrc~n rabbit 面n褂 

recombinam IL-2 Laboratory of Immtmology． Institute of 

Biotechnology，Suzhnu Medical College，and diluted to double 

volume and ven at a dose of 0．2 mL( )of 5 (icyj． 

Normal ra t ~11111"1 was 甲删 by Dep日mrleI1【 of 
Microbiology，Suzlxm Medical College 

Rats Adla]t Wistar rats of either sex．weighing 210± 25 

g，we4Fe provided by Experimental Animal Cerltelr， Suzhnu 

Medical College， (Graded Oean l，Ceaificate No 95010 

conferred by Jiangm Provincial Bureau of Science and 

Technology)． 

Rats ~,ere divided ati~n4oln into 5 experinaents：1)ig PSP 

LIp and its control with ig normal saline；2)MBH l~ion+ 

PSPgroup and corta'ol with sham lesion；3) ip Nal + PSP 

口up and its tamn'ol with ip no'mal saline 4j ic e IL-2 

a丌dscnml+ PSP group and its~ontrol with icv llOl／l~ rabbit 

serum；5j ipIL-2 anfisertma+PSP group andits c~ntrolwith 

llOVi／laI rabbit s~rltlm 

Pain threshold lT asureⅡx m 【’】 The de~ee of 

analgesic effect of PSP -．h／fl~ evaluated by the pain threshold 

(mA)or bythe％ increasefrom baseline∞jnt|Il l0ld． 

M BII lesion and implantalma of intrdventricular 

cmm ula The T weR anesthetizedwith ip chlcca]h~lrale400 

mg ‘ kg～ ， and mounted  oft the stereotaxic a ． 

According to fire rat brain atlasof  K6nig an insulated stailfl~ s 

steel electrode of0．勰 innl diameter and bared atthetiD of0 5 

— 0 8mEw舒it~ned into甘 MBH ( dD 11t±0 I rrm口from 

b to lambda，10．4lⅢ veatraltothe skul1) An anod~ 

aln of2mA m pax~edf 40 stoinduce eleca-di~clesion． 

The sham-lesioned group recei,,v．d the sarae operation．but 110 

ctltrentwas passed 
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A stainlegs steel lube of 0 8 mm outer dianeler was 

imp"ranted intotheleftlateral ventricle{l_5 mm D 0rto the 

bm~m , 2 2 mm Ialeval to the m id,line．3 In|n VellffaI to the 

skullj Antisel~m was mjected icy using mic~yringe with 

n删 einsertedq,r,xe~ the stsinle~s steeltubeto a10catioll 4mm 

under the skulI． After inje~m the r矗讪e was maintained ii1 

pla~efc~ l rain to ireve~t the back flow of anti．ram 

control rats received the Ⅱr volumeof 嘲 T吼I rabbit sgqfltlm 

I／~tperimental la"otoeol Ram received ig PSP l g’ 

·d。。妇 6 d． 11 Da_nthresholds were rlw2~ured at 30，印 ， 

90． 120． and l50 rain 0n d 6 after PSP ada'ninistrati(m． 

respectively Sincethe analgesic effectof PSPw maximal at 

90—120 min《vide j Nal andantiselaum were given 75min 

after PSP adminisWatJon for evaluating their antagonizing effect 

For rat．g with MBH I i0n and cannula implantatk~PsP injecti(m 

wasbegun∞ d 2 after operation Atthe end of experimentthe 

brain wagfixed ii1 10 ％ formalin． 

Statistical anal~ s Data exlre~,e,d ± and 

analyzedttsing ，re．st． 

Painthresholddaanges afterigPSP In lO 

m镕，during 150 min after ig PSP for 6 d the pain 

t．1h-es~ ld Increased  gradually wi山 time and attained 

maximum at 90 一 l∞ rain after a~ninistmtion (to 

ll8 ％ ±40 ％ and 109 ％ ±10 ％ of pre-administra 

tion value， respectively)． 1e difference was 

significant(P <0．01．T曲 1)as compared wi山 

controI group "n'Jeran fter． the pain 吐Ifesh0ld 

decreased grad ~ lywith atendency to Ilet,'over． 

In another groupwith single P：、P administration． 

no sign ificant nhltllg~ in pain threshold was observed 

tlurmg 150 mill after administration(Tab 2)． 1tIese 

resultsindicated that repeated ig P：、P r0r 6 d produced 

analgesia． 

F~fect of 哪 lesion oil PSP-produced 

analgesia In 10 rats with MBH lesion the pain 

thresholddid riot increase at all after ig PSP for 6 d． 

while in sham—lasion ed  group the pain threshold still 

inc reased significantly after PSP administration． The 

difference was significant betweenthese2 groupa (P< 

0．O1．Tab 3)． 

"lab1． amrIg of palnthreshold(mA)ofletig PsP 
for 6 d． i,i=10。 ±5． >0．05． ‘0．O1 W saline 

contro1． 

BEmeline 0翌 ±lO 

Af PsP／mill 

； ) 0．28± 0 Il 27± I 

60 0
． 42± 0 13 91± 

90 ()
． 48± 0 I 1l8±4 

I20 0
．
46± 0 l1c 109± l 

l50 0
．
38±0 l3“ 73± 

0 22±0．1() 

0 24±0 

O 25±0 

O 凹 ±0 

O 28±0 

O 29±0 

儿 9± IO 

儿 I4± lO 

l2 32±∞  

ll 27± l() 

Il 32± l0 

"lab 3． Effect of 腿 I lesion on PS —W'odueed 

amlges~ ( threshold／mA J． n = 10． ± 5． 

>0．05． (0．01 PSP+sham iesi~a． 

Effect ofipNalonPSP-produeed  analgesia 

After Nai administration the Increased pain threshold 

h b2· 酗 of ml哪 I-eandii．-2 anfisertml∞ P odI蒯 ∞岫 { th~eshold／mA)． 
± ． <0．01懈 P韶 +kv啪 姐 。e硼 ． 
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produced by repeated administratlon for 6 d continued 

to incmase． There was no significant difference as 

comr~red with ip Bol'maI saline(Tab 2)． It indicated 

that Nal did not reversethe PSP-produced analgesia． 

Effect of ip IL．2 antisertma on PSP- 

produced mml_．_．gesia After ip Ⅱ，2 antiserum the 

PSP-lmxluced analgesia continued to jiflCi'l~lse． No 

significant difference was obed~rved as compared wim 

controlwith iP normalselXil~(T曲 2)． Hence，ipIL- 

2 antiserum did not exert an effect on analgesia． 

E胁 of icy 2 antisertma oil PSP- 

produced a]强d目esia After iev IL-2 antiserum the 

pain threshoId ceased to jncrease． while in controI 

grouD with icv no rmal rabbit serum the pain threshold 

continued to ii1crease． The dj脆 relx~ was very 

significant(P<0．01．T曲 2)． It indicated that icv 

几 一2 an tiserum blocked the PSP-produced analgesia． 

DlSCUSSl0N 

The Vresent experiment demonstrated that the 

an algesia appeared only1 h aftorPSP adminisWaion and 

began to decrease aftor another hour． 111e progressive 

appearance of an algesia suggests that PsP-pIDdu。ed 

analgesia 曲t be mediated by some intermediary 

substances activated by PSP． 

PSP can promotetheIL-2 secretion andan tagonize 

the decrease ofⅡ，2 induced cyclophosphamide ． 

Ⅱ can be transported into brain across the region 

where the blood-brain bam er is weak or thron gh 

saturated  or non．saturated  transpo rt mechanism／l【J_ In 

fact．a substarltial amount ofIL-2 o叫 ldbe  detected in 

the cerebrospinal fluid of cal'K~r patients after iv Ⅱ， 

2Lll 
． Hence． it would be  very probable that 

collseg：urive administration of PSP could activate T 

1ymphoc ytos to secrete 2． which would penetrate 

into brain and interact with IL-2 receptors．which are 

very rich j11 MBH J．and analgesia would ensue． The 

present results that MBH lesion abolished the PSP． 

pIDduced analgesia， which could be blocked by icy， 

but not by ip， IL·2 an tiserum ， supported this 

suggestion ． 

The an alges ia produced by iev recombinan t IL-2 

couldbe  reversed byNal~。。．butthean algesia produced 

bv PSP in the present experiment could notbe  reversed 

by Na1． This divemity may be explained by the 

structuraI difference of naturally secreted Ⅱ，2 

(glycosylated ) and ixxam~binant IL-2 【non- 

glycosylated)oranalgesia mightbe mediated by oth~" 

mechan isms，in addition to opioid receptors． 

PSP coilld activatetheMBH ne~．1roi1san djncl'ease 

meir firing rate． and MBH lesion oralld abolish the 

immunolxxentiaing effect of PS ． In the 嘲 nt 

experiment the PSI'-produced analgesia disappeared 

after m H lesion． A1ltheseresults suggestthat m H 

might play a crocial role in the realization of 

immunomodulatory and pain-regulatory effects of PSP． 
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O]dfieMⅡI， Penetration of~COlllblilaRlintetl~6n-0 关键词 墅垫基 董萤；孝l糖!．肽；中部F丘脑； 
。 cere~ inal fluid 自细胞介素 ；镇痛 云芝 麓 

GD， “ ，m YM。 。∞  目的
： 研究 白细胞介素．2Eff (1L．2)和下 丘脑内侧基 ects of Corb~／m ver~

．vdor删 vs cI- i~afides咖 electric H ⋯  ⋯ ⋯ ⋯ ⋯  ’ 、⋯ 。 ’ ‘。⋯ ⋯ ”⋯  

uctivilv ofmedi~ hypothalamus and∞irarr~nefuJ1ctionin rats 底部(MBH)在云芝糖肽(PsP)引起镇痛中的作用． 

一

1。 枷  ； 27卜 方法：采用脑室注射或腹腔洼射的方法给 IL_2抗 

／ ⋯ ⋯ ⋯ ⋯ ⋯ 一 -⋯， 血清．采用电解法损毁MBH．结果：连续6日ig 白细胞介素‘2参与云芝糖肽引起的镇痛作用 ： 
高大 的 磊； 引 的 

， 张惠琴，殷伟平，曼竖 ：张
．  ： 。 ．

嘶叫阈- PSP引起 的这种 镇痛作用能被 icv IL-2 

顾振纶4，钱忠明j，邓拍澧 RJ 7 77 抗血清所翻转，但ip没有作用． 电解损毁MBH 
(苏州医学院神经生物学研究室， 免疫研究室， 药理学 后，该镇痛作用消失． 结论：PSP能激活 IL-2，后 

教研室，苏州215007，中国； 香港理工大学应用生物学 者进入脑内作用于 M旧H的 lL-2受体而发挥镇痛 

及化学科技系．九龙，香港。中国) 作用． 
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Effects of indametacin on joint damage in rat and rabbit 

W ANG Bin ，YAO Yu-You．CHEN Min．Zhu 

(Institute ofClim'cal Pharmacology，Anlmi Metrical University，Hefei230032，ĉ ) 

Ⅺ WORDS ．珊h 血目dn；删 uvaⅡt arthritis； 
int~leukin-1； 璀州 al m 曲m∞ ； Int~eoglyr．ans； 

啦肿id．腿 ；lipot~lysacchaddes 

Am ：To蛐 雠 ef岛吣 of indamc~dn(h )ou 

i0im damages． 劓匝 H0DS： ．n volume of 

肿niI teI1 hind paw and iat~~eukin-1 (Ⅱ，1) 

pl~ ofl fix~n pel如)neal m Ioplla窖es and articular 

∞vioc es induc~l b tipopo~ ,／drag 

assayed in adjuv=nt arthritis (AA ) rats． 

Meammmaeats of syl~ al fibmNast ptolifexafive 

reslXmS~ and Dte0 syn蛐 of ca~lage fix~n 

rabbits ,／drag used． RESUU ： Tbe se∞ndarv 

inflawanatnryI薯日：ti舶 sinAA rats on d18．21．and24 

珥 ssed by ig Ind 2 nag’kg 。d 衙 9 d． 
Ind pl0I咖 酣 R．-1 0血咖 fix~n bothmac加d1 【cs 

and 町Indvi0cy嘧 in AA rats． Ind 10
,umol·L一 

enhant'~dthe啪 吐盘 撕册 of rabbit$]rtlovi~ fibmblasts 

and鲫pl艉ssed the pco~eoglyc．m syn蛐 of atticulax 

~a~ lage in response to Ⅱ，l vitro． 

CONCLUSION：lnd is unfavorable to the R税 ir of 

PtI-86-551·2Bl枷 ．“‘2055 Fax 86-551-281~965
．  

删 1~ 5-12—25 AO。eD删 199Ⅲ ·∞  

Rheumatoid ardmtis (RA ) is a chronic 

autohnmuae disease cIIaracterized by {oint swelling． 

synovial inflammation． and cartilage destructionL 。 ． 

Adjuvam a~hrifis{AA) in tat is an experimental 

imm．nop~hy model that is thought to share many 

features of RA． Indometacin {Ind ) is one of 

nonstemidal anti-infla~nmatory agents that disrupts the 

biosynthesis of prostaglandins(PG)by inhibiting both 

cyclooxygenase-1 (C0x-1)and C0x-2．thus，may 

relieve the symlXoms of arthritis and be a~companied 

by gastrointesfional Ⅻd renal toxicity ’ ． But its 

effect on destructive process ofthe synovialiohatis not 

fully mMersttx~1． Here we observed the influence of 

lnd olljoitit damage i11 AA rats and on mbbit synovial 

fibrobtast ptolifcrtion Ⅻd cartilage pmax~glycan 

synthesis in response to human recombinant in~deukin． 

1口(hrm-~) vitro． 

AII．珊柚Js wis【ar rab (2 

dcarI舯 de， 陆№ № 03) 

3-momh ，161± 17 g． 

we provided b the Animal 
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