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AⅡⅡ：The localization of CB1[e~ 2ffo1"s in the spinal 

cord，spinal roots．dorsal root ganglion DRG)，and 

peripheral llei've of the mt was detenI1i删 ． 

M哐Ⅱ10DS： We studied the dislribution of CBl 

canraablnoid receptors by ．m1玎1unol血 。cbe工rIi蚰[y using 

an adtibody raised against the N．terminal of the 

receD10r． ItEsIⅡ嬲 ： spinal cord showed 

nurner棚 s u'aBsvei'se fibers la~Hed for CB1 receptors 

throughout and concentrated in the dorsal horn ． 

Lightly—stained cells were observed th~ughout the 

sD面al cord graymatter． ．n1e DRG also showed cells 

andfibers labelied forCB1 mcep~0rs． Labelled fibers 

wefeobserved in both dorsal andventral roots aswellas 

in penpher~ n~'ves． C0NCLUS巫0N：The pl e 

ofCB1 receptorsin the D]RG．the dorsal root．andthe 

dorsal horllisin accordance州th the analgesic effects of 

cmmabinoids． ．nle presence oflabelled cells andfibers 

in the ventral horn and venwalmot provides a sub,rate 

for cannabinoid-induced muscle relaxant and anfispastlc 

effects． 

Cannabinoids produce anmlociceptive effects by 

枷 0ns in the spinal cord and at perirCoer~ sites， 
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besides their actions in the brainL 一 and they prodlx~ 

muscle relaxation by a hypothesized ac'tion at the 

neI】瑚 】uscul盯 jul~ oll and／or the spinal cord~9,10]
．  

Previous work has revealed  the disaibution of CBl 

binding．cB1 mRNA．and cB1 immunoreaetivity in 

the brain，and we previously reported the presence of 

CBl-1ike immunoreacfifi~ in the spinal cord~u一 
． 

Autoradiograo~c studies revealed the binding of 

cannabinoid receptors in the sDinal cord and aB1 

receptor mRNA in the DRGL儿。 ． I-~ vsr， there 

are 11o detailed descriptions of the disaibution of 

immunoir．activeCB1 receptorsin the s口血al coldk／a ，its 

roots． DRG． or periphe~ Bcrves ． ．n1is study 

examined  the localization of cB1 receptor-like 

irnmunoreactiviw in these areas providing information 

aboutits dis廿ihe tion atthe celllllar leve1． 

Subjects Ten Ⅱm Spague-Dawley rats 

(CharlesRiverLaboratories)，approximately 250—300 

g served as bj。出．They housedin single cages 

oll a12一hlight／,~ark cyclewith food andwater adlib． 

Rats w~a'e deeply 

anesthetized with sodhLrll pentobarbital(75 me,／kg， 

)． The cardiovascular system was flushed 

transaorticallywi th hevariniz~ 0．9％ saline．followed 

by lXa-fnsion wi th Zamlx~ ’s fixative． Brains ∞  

removed ．postiixed  in the s me fixative overnight and 

oryoprotected byiraraersingthetissuesin 20 ％ 乳娜 se 

potassium phosphate．buffer saline(KPBS)50mmol’ 

L_。． The brains were cut oil a Reichert Cl~nstat(30 

Ⅲ )． Adjacent sections w~／'e collected for Nissl 

staining with Neutral Red 口 Cresyl Violet to facilitate 

thejdentificatien ofthelocation ofimmunoreacfifi~ in 

study 
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Floa~ag sliceswerewash~ inKPBS 50 rrm~ol／L． 

incIlb删  吐l file af珏njty 口‘ 丘ed 口 1 rece~or 

antibodies(1：2OOO dilu60n in KPBS 50 rrm~ol／L． 

0．4％Triton．1％bovine senlm~abumm)at4℃ for 

48h． n st~-tions washedwi血 KPBS 50trm~ol／ 

L，incubatedwith bi~inylatedgoat antirabbit aImb es 

(1： 瑚 )at r00m 也mpc氍眦 for 1 h followed by 

avidin-Notin complex (Vec~r Elite， B1lrIing姗 e， 

CA)． Visible reaction pIDduct WaS produced by 

treating 廿Ie sections wi血 0．04％ diaminobenzidine 

(DAB)，2．5％ nickel sulfate，and 0．01％ H2 ， 

dissolvedin s0djm  aerate 0．1mol／L． To 衄 inate 

血e 凭ac石∞ ． the st~-tions were washed twice 啪  

0．9 ％ NacI． 1lle sections wel'e mounted 0Il旦e 砒'n， 

coate~slides． After drying in o咖 air，me s ∞s 

treated wi山 graded alcohols． xylene． 锄 d 

∞ ipped with 知m0Ilnt． Cx~tmls for 

hnmun st0d 册1 in slices included the 

pII bs0r 0n alld~-incubation of the aⅡ6b0dies wi血 

吐le immunizing protein and ．ⅢcI|b鲥0n wi血 anti—GST 

anu~xties． observations alld photography of the 

slides were o翱{叫 ruing a Nikon Lab~ ot-2 

mlcrⅨ叩 ． 

Numem~s m~sversely cut fibers mat appeared as 

dots werefound吐Ⅱ l utthewhite and grey nIa肋erof 

spinal cord(开g 1A，2A)and es~ciaUy 
n山加删 s in 吐le d0刚 horn sum：~mdmg small spheric 

'删rmm0ne鲥 ve s(Fig 1B)． Fibers 悃 Ilg 

丘an血ewhiteIna岫 intothe greyIna岫 and reacl~g 

sidesofthe doIsal锄dvel~tral b0rnswered)seIved 

uIId既璀 Ill吐le cen~al can (Fig1C)．Fig1D showed 
a detail ofthe central canal sIⅡrc岫 ded by恤 svefse 

fiberslabell~ for吐le口 1 receptor． Cellswith avery 

n曲t sheet of tmmmmreactivity were 0；bserved 

throughout吐le grey matter of吐le 印'mal cord，and it 

was diffi cultinmost casesto d啪既minewhether吐le cell 

was labelled or surrounded by hmnu~ reactivity present 

∞ Ii_ffel~iltsto cel1． Very lighdylabelled IleIⅡDns 

and血eir~ocesses weIe obsenr酣 in 曲Ie veI删 h0r凸 

(FigIF，G)． 

T1 aI 煳 I of．mmm蹦m删 vi辟 for口 1 was 

much higher in 吐le DRG than that in 吐Ie spinal cord 

(F．啦 2A)． Vitally all cells wl~re labelled with 
varying kntemitiesforthe口 1 receptor antibodyin 吐le 

Dl (Fig 2C，E)． In SOIII~pa'岫 of印p0sed DRG 

cells，demarcated strips of口 1．1ike 'mmm珊m删  ty 

were 0；bserved ∞ both sides of a parallel 

ir~mmonegative stripmat appea~ tO representthe 瑚 

sheath separating吐le ceils(Fig 2E，Tmset)． 

Bo血 dorsal and ventral roots exhibited labelled 

fibers(Hg 1E，2A，C)as did血e pe却he【al nene(Fig 

2F)． Ng 2B andD u ~jaceat st~onstoA andC 

Iespecfively，Nat Nissl-stained with Cresyl Violet． 

DISCUSSION 

Ie results ofthis study aIe in gememl agreement 

wi血 the orevious studies of c m bj∞ id f蝴 t0r 

raarkersL儿一17j and provide a rn眦 detailed e]【aⅡdnad∞  

of the distribmi~ of 口 1 re∞O娜 because of吐le 

greater cellular 芯d-u of hnmunOh．嵋tcch s缸v． 

n m血 di 如{nce between this study and a previous 

study of nle distribufi~ of drug binding and CBl 

ceD Or m窳NAL协J is the observation n1at virtually all 

cells in 吐le DRG are labeled． 吐le ~％wiollg 

study found mat only a sln出 percentage of small 

n吼I舢 w讹 labeledL埔J． Thelarg~ n1加1ber of small 

cellslabeledbyir~nunohismdaemistry蚴 t ba、 been 

血e to d赶盎舶盥 es in sensifivit’r of the 啪 Ⅱ 啦州 s． 

e N'esenoe of 口 1-恤 imrmmoreactivity 吐le 

d0rsal r00I andtheproximalⅨrve~ggestes咖 洲 of 

口 1 receptl~sto 吐le distal锄d central把ml of 

il][1ary aff~ t IleIⅡDns． TI finding of subst~tial 

levels of(卫 1 receptor ill加mnoreac惦vity in the鲫[1aller 

DRG cells and 血e widespread la~ ing of tile 由啼aI 

r00timpliesthat吐le ability of caⅢm dsto sI】pI玎ess 

C—fibermediated 叩 【esp0tlses may be mediated by 

di pIesyI啦  actions oll pIiIT1ary afferent 
neul~nsL7J

．
n m龉eI1ce of labelled fibers distal to 

the DRG sI】卿 th址 it iS a。。 of cam出_m0id 

Ie∞p幻m to the pIlery，in acc。rd wi血 ~ otls 

studies suggesting distal mmsp0 of cam 血删  

ieceptl~s“ and peripbera1ly—mediate~analgesic action 

of ca~ abinoids ． 

n present study fI】嘶 ．mdi mat 口 l 

receptors are loc锄耐 On ElRG cell bodics． n1is is 

almost oenainlv 吐le case since there aI few，if any， 

1印 Ses in 吐Ie Dl 0bvi瓶ng the possibility that the 

1a is dueto pIl 咖 ∞ any胡 

to these cells． ．n1ese receptors may play a role in 

cannaNnoid arM~oesia， thou their mle in ~mlal 
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F姆1． A：如如咖ohisIⅨ妇蛐蛾珂 0f l砒 印iIlal cord for CB1 lece岬 ． B：D|1日曙嗍 t of dotal hDnl鲫  

cleft】，whitematt~~{锄 imhltingd帆蛐 )． Note the曲mu譬0I_s证锄lsvE ；e cut．蚰m哪n啪e筐 饨 flbe~． C： 
En]argem~ t the central舳 I嘲 ． Notethefimutmomaodvefibersm termgthe鲫 I蛆 t h唧 thewhite 

n-岫 mulernemh the central canal cdenoted by◆ )． D：h瞳mm幢 -c 竹 m饥．din窖the cemtral啪 I in 

|矗血 船 X．E：E 脚c窖日硝 ltofthe vI珈l hD盯1．Notethe缸瞳咖皿删 ac motoaeta'~i聊 b 0帆H目：面 g~owar~ 

the垤删 嗍 l gtlToW)． F；Lightly stained cells for the围 怕啤呻瞳 in the 丑妇 1]man． G：助i出 

n晡霉l-j丘aIt_啪 0fthe ceU∞ the right 0fF c锄曙aw)． 

physiology is unknown． The ㈣ of 口 l 

ceptors OllDRG somata，togetherwiththepresence of 

ion channel—types knovm to be modulated bv c锄1眦_ 

birl0ids l 一21 ．and the hi曲 l~／els of the endoca~m． 

binoid 2-arachidonylglycerol in the DRG ． may 

mflect a novel form of_蚰伦foeUular conmaunication in 

the DRG． 

Pmviousworkindicamd that canmbinoids D础 cc 

muscle relaxation in qu~ aplegic patients and patients 

with multiple sclerosis ，hi Ⅱy suggestiw of direct 

motor acdOnsofcannabindds On either吐1e spinal cord． 

the n~vmuscular iunction O1"both． The pmsence of 

labelled ceils in n venwal horn and 1abelled fibers 

~xidngthe venwal root provides apotential subsWam for 
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0．4mm 

F酿2．A： 衄帆m01出曲d 袖ry 0f rat印i膻l cord and dorsal root乎m咖 cDRG)￡叫CB1 receptors．Notethe 

markedlyllj level ofl丑bell-咄 inDRG cw paredwith spU~l cord． B：C~esyl violet of adjacent sec~oll of 

s9．mal cord andDRG． C：l啦出ermagnificadon ofDRG hmnmlolabelledfor CB1 receptors． Virtually all cells 

appealedlabelledtosomedegree．Notethei栅 lm帆e vj竹inthe dorsal(d】and ve~Wal cV)roots．D：lIi曲er 

magnmmaon ofDRG stainedwith cresyl violet．E：删蛳 magmficafion oflabelled cellsfor CB1 receptorsin 

theDRG． Di商眦 toentypes exhibitmarkedlydi~erentde~ees 0f 皿 m虹妇Ijn主唱 ． Arrowandinset：notethe 

p叫删 strips of h onthe app嘴i1lg cells separatea bythe hmmmoae~aOve sheet of gua． F：E al笔目砌 t of 

peripheratnerveto show the bmmmostah~ng ofitsfibers CB1 receptors· 

一爨  
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these muscle relaxant actions of c．删  biD0ids． 

consistent with their effects at tbe net~omuseular 

juncti~ ． 

sadness 岫 we nlllst note 

It is with tbe deepest 

that this InallllS pt WaS 

written afterthel~ssing of co-~thorPmfTSOU Kang， 

whose anatomical material comprises naIt of the paper． 

Cl"eat caIew takento 00Il盘彻 to his hi吐 standafds of 

plmtomiemgr~hy and reporting of data in cs,mpleting 

this study． 1k  surviving authors take Il1 

responsibility for any flaws 1bat the reader may 

observe． 111e major finding of the paper，the hi曲 
demity of cannabinoid receptors in the DRG．WaS a 

subject of gI~．ttinterest andlively discussionswith Pmf 

1∞ U． ．I11e~l[hofs are grateful to the UIli ed States 
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