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Effects
。

of cysteamine on flexion reflex facilitation by C-primary affercnts 

m Cats‘ 
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ABSTRACT Brief(20 sl conditioning stimun at 

C-fiber intensity applied to the sura1 or gastrocncmius 

nci-Ve evoked a facilitafion of t}lc flexor 

m otoneuronc discharges fram small filamcnks of the 

posterior niceps scmitendinosus nerve produced by 

subcu~ neous stimu1atjon of the plantar region ln 

ancsthetized spinal Cats Such C aff~rent-induced 

facilitation WaS blocked revers~bly by cysteamirte(50 

mg·kg )。 a somatostafin depictor-without affect- 

n2 the basic mechanisms of flexor reflexes． sug． 

gcsting all jmportant role played by somatostatin ia 

trallsm【ssion and／or modulation of nee~cpt vc in． 

formatIor,in the spinal cord 

KEY W O RDS nociccptors； spiltal cord 

cTsteamine； som atostatin 

N umero s 1m mUnOhistochemica】sttidies 

have demonstrated the prese nce of 

somatostatin in small dorsal root ganglion 

ncuroncs and in the substantia gelatinosa of 

the spinal dorsa]horn wherc nocice ptivc pri— 

marv afferents terminatett-3)
． Some physio— 

logical evidences suggest that somatostatin 

may be involved in the transmission and／or 

madu]ation of nociceptivc info rmationt4-6)
． It s 

[~netionat ro]e，howcvcr． is controversial ) 

Cysteamine f2一mercaptoethylamine)is a 

thin1 rcagcnt which has been found to bc able 

∞ deplete sclce tively somato$latin-like 

1mmuno- reaetivitY in the CN S of the rat 

when administered systematicallyt13,10) It 

there[ore sce m s to bc a useful tool rnr 

investigating the role of Somatostatin in 
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nociceptive transmission jn the spinal cord． 

The present work was designed to show thc el'- 

l-ec ts of cystea minc on a prolonged facititation 

of the f]cxor withd~awal reflex produccd bv 

conditioning stimuli at C——fiber strength ap- 

pried to peripheral nerves． 

M ETH0DS 

Twenty—two eats of cither sex weighing 

2．5-3．5 kg were used． As a routine， cats 

were anesthetized initially with sodium 

pcnt0barbit0nc(40 mg·kg～， ip)and para- 

tysed with gatlamine “iethiodide r4 m g· 

kg- ， iv)． Artifieial ventilation (with end- 

tidal CO， Ievels at 3．5-5．0％ )was instituted 

throughout the experiment． An jnfusion 

pump de]ivered both pent0barbit0nc(2 mg· 

kg～ ·h )and gallamine(4 mg·kg-‘·h ) 

contjnuously to the cat throughout thc record 

ing period Blood pressure and body temper- 

ature were maintained within physiological 

rangc． The spinaI cord was transeeted  at the 

1owcr thoracic levc1 The averaged response s 

ef flexor~-mntoncurone$ recorded rram the 

filaments of the ncrvc innervating the posterior 

head of the biceps rcmeris and semjtendinosuS 

(PBST) muscle were evoked by electric 

stimulation(1 mA．0 2 ms， 0．5 H z)through 

2 stainless stce1 needles inserted sub- 

cutaneously into the plantar region of the 

ipsilateral hindlimb． The sura1 and 

gastrocnemius nerves were prepared for eondi· 

tinning stim ulation with intensity strong 

enough to activate C—fibers(5 mA，0．5 ms1 

RESULTS 

C afferent-induced faeilltat n of flexor 

response of d—motonearoncs Electrical 
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stim ulation of the plantar re on at noo-nox． 

iou$ intenmty at 0．5 Hz evoked a stable 

p~lysynaptic rcnex wi也 a short latency(1o 

ms)in pBsT motoncuroncs．When a COndi． 

tion'mg stimulus was applied tO the sura1 for 20 

s at intensity enough to activate C-fibers． 

polysynaptic reflexes were markedly faeilitated 

from 43．3％ ± SD 20％ to 345％ ± SD 1 53％ 

(mean】39％±SD 95％， =30)ofthe eontrol 
valuefor4．6± 3rain． Therewas no changein 

the amplitude Of the reflex fo1lowing a A-fiber 

conditioning stimulus(】Hz，20 s)applied to 

the sural nerve(Fig 1 A similar increase 

from 46．7％ ±SD 30％ to 353．3％ ±SD 254％ 

(mean】33％±79％． =26)ofthe contro1in 

polysynaptic reflex was also observed when a 

C-fibers conditioning stimulus was de~vered 

to the gastrocncmius nerve(Fig 2)． 

一  =’{H — 

n叠1． Eff~c．t ofcon由tlenlmg mhnulstlem ofs时I】Ilel'~we 

4ml P膏ST pelyt~natlc reflex． Sural nttmelIItIHzfor 

20 l at C-fiber Inte~lty(̂ 】and st A--flher I~．emlIy 

(B】．U，pH t呲 I ：averaged c明删 re叩¨B档 (一=Bl 

竹oked by e~*ctr]c‘dm-lltlom of antar r~lom(I mA． 

m2 衄 ， n．5 H|1． M Id棚etrsdng ：IO I afterm ndl- 

tIo山 0 edmiif1． Lower traeln~ ： ∞ mpoI-d action po． 

tenflaI h the 明rIl BerTe b， ∞n棚floM~ sdmi|u!． 

CiJU~tthn：^】100 pV．10mI； 劭 5o ．Iom|． 

Depreuion of facilitation in flexor 

m0t0_eⅡ-o刚蹲 by c?steamlae In 1 1 caLs， 

L  

里k 2．FaelI~tatlen of PBsT polysynapflc reflex pm- 

dueed b，comlldm lng P~Hi|tfiOI of the gantrocnemlus 

iterye at1Hzfor 20 -stC-fiber tem l臼． A． Ayel'- 

-2ed controI I咖_ (n-B】producedIn,|tImulsflonof 

the，】8ntmr re,on．B—FIrid|careIOI’1，3．5 and7 
mtn r~peetlvdy aRer conditioning stlmuH． 

C-I曲raflem：50ⅡV， IOm-． 

cystcamine(5O mg·kg- ，iv)produced a re． 

versible depression of C afferent-induced 

facilitation without affecting the level of the 

polysynaptic reflexes(Fig 3)． 

～  _  

帚  
Fig 3- Inhibitory effect ofcynteimlne oh laST8卜 IndMCed 

facilitation of the PBST polysyR pdc respomm~ A1 

Before； B】4IlifterIv cyntesmlne 50mg·k| ．Up· 

per trs~■|：itverltgell controI reepome(一‘B'： Lower 

traeh群 aural—·■dueed faeJIItadon respom e I~oldi|ab 

olltlon offadIltatlon． Calibration： 50ⅡV， 10札  

The degree of facilitation was profoundly 

reduced and the duration was shortened(Fig 

4)．The onset and the peak of eysteamine—in- 

．

duccd depression were l h and 4 h， 

之  
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respectively， after injection of cystcaminc(50 

mg·kg )and the recovery time was over 8 

h， W hen the dose of cystca m inc was in． 

creased to 100 mg·kg- ， no significant dif- 

ferences jn the onset and the peak of the reduc． 

tion were seen Thc rccovcry time， 

however， was prolonged  to 1 6 h or more． 

When cystcamine(2—5 mg)was intrathccally 

administcred， a similar results were seen in 2 

cats tested． 

u- _c】dc[目M川 w 

rc 0 2ll 4l- 

Fig 4． Facilitation 0r the PBST reflexes after iv 

cysteamlne 5o叫 !·kg～． 

DISCUSSIt)N 

The present experiments jn cats tend to 

confirm the previous observations in rats that 

brief conditioning stimuli at C一6ber， but not 

A-fiber， inten sity to peripheral nerves elicitcd 

a prolonged facilitation of the flexor 
cr-m otoncuroncs(11,12)

． On the basis of 

invoIvcment of the C polymodal nociceptors 

associated  dominantly with C fibers， in 

pain． it is reasonable to assume that such 

facilitation reflects pain hypersensitivity． 

The present resu1ts have shown that 

cystcaminc reduced the C afrorent-induced 

facilitation without altering the amplitude of 

polysynapt~ reflex in the absence of Condi． 

tioning stimulus， indicating that the efrcct of 

this somatostatin depictor is higllly selective to 

C-fiber mediated nociceptive transmission． It 

is consistcnt with our recent observation that 

cystca min~， when  adminis￡ered micro- 

electrophorelically into the substantia 

gelatinosa where 

bars terminate， could inhibit 

· 201· 

taining fi- 

selec tively 

nociceptive responses ofdorsal horn neurons． 

M oreover， somatostatin was relcased  in the 

spinal substantia gelatinosa produced by nox- 

iOUS peripheral stimuli ’ and the time course 

of red uction in C affcrent-induced  facilitation 

by cystcaminc in this study was found to run 

jn parallel with thal 0f somatostatin depletion 

by cysteamine~I．)． Taken together， it was 

therefore conce ivabIc that selective depression 

of nociceptive responses by cysteamine might 

be resulted from gomatostatin depiction in 

soreatostaiin-containing primary afrorent 

neutrons conveying nocice ptivc signa ”． 

It is noteworthy that the time Course of 

faciIitation by activation of cutaneous C 

affCrent Oura1)is similar to that by muse]e C 

affcrent(gastrocnemius)in the cat， and that 

cysteam inc non-selectively depresses both the 

cutaneous C and muscle C affcrent-induce d 

facilitations． Tbest results provide a hint that 

somatostatin might act as a ncurotransmittcr 

or ncuromodulator in a variety of C-induced 

facilitation associated with hyperalgesia， des- 

pitt of posdblc jnvolvemcnt of different 

pe ptidcs in transmission of diffctent m odalities 

ofpainsper seN)
． 

CHANG Hsian窖-．Ttmg for 

m anuscript． 
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半胱胺对刺激猫 C传入纤维引起册 

屈反射易化的阻抑作用 

李重庆、赵志奇、杨焕齐 
(中 科学院上海脑研究所，上坶 20003I，中 ) 

提 要 f乜刺激麻醉猫的腓肠 或腓肠肌神经 C纤 维， 

I易化皮肚刺激引起的时二头半腱肌神经细 的反射 

性 艘电．生长抑索排 空剂半胱胺【50 mg·kg一，iv)O~ 

监醯小描化嫂 ．而对多突触反射的振幅没有影响 

性小 文揶案ur能参与督髓伤害性信息屿他递和馘 ． 

工谴词 伤害性感赞器 脊髓： 半胱胺： 长捆：采 
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Effect of ubiquinone oil isehemic arrhythmia in conscious rats 

WANG Yong-Li．LI Yun—Shah，FU Shao—Xuan fDepartment ofPharmacology， Hebei M ed- 

ical College，Shifiazhuang 050017．China) 

ABSTRACT Ubiquinone 6．2， I 2．5 or 2 5 mg· 

kg respectively twi∞ iv 24 h and 30 rain before 

Rc~ ived I 990 Jun 1 5 AcceD【cd 1991 M ar I 5 

Project supposed by the National Natural Science 

Foundatio／1 of China． M2．3舯 0884 

coronary artery ligation， amenorated the isehcmic 

arrhythmia in consciOUS rats． and there was a close 

positive correlai：,on between the ubiquinonc cofleef1． 

tration n myoeardium and plasma and its 

anti—arrhythmie effec t． Ubiquinone iv 3．I，6 2． 

and 12 5 mg· kg— i／1creased， while 25 m g· kg一 
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