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Effects of substance P on electric activity of mouse pancreatic islet cells 
／n vitro 
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【 干m -1l邛’1sP-“ vemlmmfl ODthe electric 
簟岵 竹 ofB ceilsofL1m~ hanst ofmicewc辟 in． 

ve,t~ ． AddE,on of l0o Dmol·L-‘ to the 
p}rfl_iOn medium slimulIted ●po~ttaDcotJs~leetric ac- 

tivityinduced by Sinco,e 5．5蛐 ol·L-J ' 也 -nin- 

弧 鞴 ．m frequency -口d amplitude of 也c ∞ 波髑 

￡ ro ， -Trp’-1sP 50 n血ol·L-0 reversed the 
abnuintive eff~ tofgP． Tht WillnO嘶 d如 cefor an 

enhancing interac~ion between SP and ito=tyicholine l 

皿 Ol· L叫． Ver~ mmq 60 tmaol·L btoeked the 

瞳_删 - effect ofSp．T c睇 搠ml协¨筒 嘲 that也c 

stimulative cf I of SP on 也ctk曲  activity of B 

eell| m bc due to the in㈣ in C■什 influx 

也rough the voltale--dependem C-什 cha nne 

KEY W0瑚  munbmne pote~血 k isi-Dd．of 

Langerhans； l~bstance P；[O-~d， rp’1̈ h 
Itan~ P；-∞竹蛐 oUno；vera~ mil 

Polypepfide hormones originating from 

the gut and pancreas have long been known to 

be 0f importance for the regulation of 

mammalian fuel digestion and metabol／sh~． 

Among such peptides are somatostatin，SP， 

vasoactivc intestinal peptic fvIp)。gastric 

inhibitoryq peptic (GIP)，neuroten sin．and 

pancreatic polypepdde俨P)． Somatostatin， 

G球 ． neuroton sin。 and PP B。cm to occur 

exclusively in endocrine cells of the 

mammalian gut and pa ncreas，whereas SP 

oCCUl'B in ncl'ves as well and V口 _m 

nerves only(I-3)
． The elucidation of the func- 

fional tok ofmost ofthc∞ polypeptides is still 

largely in its initial stage and complicated by 

啊’l妇 dilT~l-ell~ in the distribution of the／r 

~-llular origin("j． In our prcviOUS study， it 

was established that SP stiraulated the insulin 

Re~ived 1990Aug28 

f~ tion in a dose--dependent manner om 

cuRuc~ ratisletst'J． The aim ofthe present 

investigation was to assess the effec t 0fSP on 

the electric activity of m0use B ce l1． An 

antagonist， 一Pro2
, Trp’-9】sP，and a 

blocker of voRage-depe ndent C8 channels． 

vcr apamil，were used in an attempt to eluci， 

date thc possible mechanism of SP actinE on 

thepa ncrea ticB cel1． 

The technique in vitro has been 

described ． Mice weighing 23± SD 2．9 g 

were anesthetiz。d th methane l g· kg-1 

ip． Partially diseected mouse islets of 

Lan gerhans were continuously pe rfused at 

37℃ with a modE~d Krebs solution fNaCl 

l1O， N囊HC0t 25。 l【Cl 5， CaCl’ 2．56． 

andMgCI2 l_13mmol·L )．ThepHwas 
maintained at 7．4 by continuously bubbSng 

(95％ 02 + 5％ co9． sP and Pro ． 
-Trp P wcr~ obtained from Sigma． 

Acetylcoline (ACh) and verapamil was 

purchased from the Shanghai 3rd Reagent 

Factory and the Shanghai tOth 

Pharmac~utlea l Factory respectively． 

The membrane po~ntials wcre mea sured  

be twcen two Ag-A l electrode s． one in 

co ntact with external medium and the other 

co ntacting a potassium dtrate 2 mol·L-。 

solution within glass microelec trode． 

M icxoelectrodes wefe co nnected with an 

amplifier(MEZ-7101)． The output of the 

amplifier was monitored  on an oscilloscope ． 

A11 figures were obtained from the output of 

polygraph system W卜641(Nihon Kohden)． 

Al】values were expressed 丑B ± SD． Data 

were compared  using f test． 
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Efleet of SP Oil ekc订‘c-di嘶 ofB cellts 

with／wk~ ut glucose The resting membrane 

potentials of B cells showed -43± 6 mV 

fn=20) Typical electric activities were 
indica ted in Fig IA with glu~ose 5．5 mm o1． 

L- ． After tbe addition of SP 1o0 nmol· 

L-‘． theinitial effectwas an increa sejn elec- 

tric activity Fig IA． Thc spike frequency in- 

creased from 1 8± 0．7 s口ikes·s一‘ in control 

t0 5．0± 2．0 =l1， P<0．01)． Thc results 

presentcdinF lc indjcaredSPwas added to 

the medium in the absence 0f glucose． Thc 

spike freq uency and amplitude were 

progressively decreased and fmally disap— 

peat-ed ． It showed the membrane potentials of 

B ce lls were depressed in the absence  of glu． 

ce se and SPdidnot havetheexcitatoryeffect． 

Effect of Pml，D—Trp’1sP dec． 
tricactivity ofB cell The spikefrequency of 

B ee l1 was jncreased after the addition of SP 

lo0 nmol·L叫 (Fig IA1．Thc sttmulative el- 

fee t of SP was reversed by Pro ， 

D—Trp’1sP 50 nmol·L一。 (Fig IB)． 
Pro ，D—Trp 1sP per did not produce 

any significant changes on the elec tric activity 

OfB ce llin 5．5mm ol·L glUCOse pcflusinn 

medium fFig ID)． 
Efleet of ACb lad veralmmil oR electric 

" 峙rity ofB ce llsinduced by SP W henACh 

r1／~mol·r )was added tothemedium，the 

spike frequency and am plitude of B ce lls were 

increased in the presence of glucose 5．5 

mmo1． L～． After a signiticant increase in 

spike frequency were induced by SP， ACh 

wag added， th e spike frequency weI not fur- 

ther increased ig l E，IF)．But ca chart- 

nel blocker verapamil(60#mo1·L 1 blocked 
山e stim ulative effect ofSP． 

The results dem onstrated  th at the 

stimulative effect of SP might act on the 
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【D-Pro ．D—n ’]SP 

No glucose KRB 

C f SP100 ntool·L-。 

【D--Pro ．D-Trp 】SP 

D 1 50 nmot·L一’ 

L‘u Jk 
B f SP100 nmol-L 

j l 
sP1∞ nmol·L_。 

I 
n| 1． Memlaue poteaflals ef B cells iel SP． 

Pm ，D-Trp'~SP and ACb were-d●e．h the 
柚．dtam． All H ■  ■_ tI dole h the p-- e琳 ef■h． 

co- SI5_-oI· ． ^lM embraaepetmth~ afterSP 

100岫 -l·r 。 m Meadmutetmceatiala after SP 1O0 

m．1·r’realID—Pm’．D-Trp'C~Sp蛐lol·r’ 
■ the蛐 ●cellu o sP l∞ 叫 ol·L ■ the ab- 

-_睫af|haem~ m I~-Pm ．D Trp’1sP“衄． 
SP 100加 ．I·L_． u ~ troL n SP 100rime卜 L 

to|et- wim ACkl胂 oI·L叶 In Cbe__●eelI柚 L  

voltage--dependent Ca channels． The open． 

ing 0fC8 channe1 induces the influx ofCa 

which triggn rs insulin rclease． C8 influx 

through the C- ．channel causes a very high 

concentration of C jn the 1oc81 vicinity of 

the charme1． Accumulation of Ca jn the 

cytosolic compartment-however，leads to the 

activation of the C&“—activited  K channcl 

nd will repolarize the membrane to block the 

further opening of the Ca2+channels(e
． In 

OUr study， SP could prolong the spike 

]-f辛 辛_ 
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duration，it ge,~msthat SP mightleadto aCCU- 

mulate Ca肿 in the cytosolic compartment 

slowly so that m embrane potentials would 

depolarize longer． 

According to som e authors， the elee tric 

activity induced by glucose was enhanced by 

cholinergic stim ulation． and acetylcholine 

stim ulation of insulin releasc was abolished in 

Ca ’ free medium and blocked by verapam il 

in Ca~+-conraining solution c 舯
． It is therefore 

~asonable to conclude that the potential of 

insulin release by cholinergic agcnts is caused 

by enhancem ent of the elee tric acfivity 0r B 

cells． Tbe stimulation of insulin releasc by 

cholinergic agents could be viewed as resulting 

from a dual mechanism ， namely the 

activation of protein kinase C and th e mobili- 

zation of intrace llular Ca“ (9】
， W ith regard to 

interaction and coexistence between SP and 

classical neurotransm itters， so far， no 

evidence for a coexistence betwee n SP and 

catecholam ines had been obtained ． In our 

study， there was also rio evidence for an 

enhancing interaction be tween SP and ACh． 
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提要 用记录细胞 内电位方 法，观察到 P物 质(SP) 

100 nmo]·L 可兴奋 B细胞电活动，表现爆发性电 

位，锋电位和频率均增加，且可被其拮抗剂fD一脯 ， 

D一色 -1 P物质 50 nmol·L 所反转，乙酰胆碱 1 

amol·L 可兴奋 B细胞，但与 SP同时使用并不出 

现相加效应 堆拉帕米 60#tool·L叫可阻断 P物质 

的效应 提示 sP兴奋效 应可能是 通过 电压依赖 性 

Ca计通道的 

关键词 膜电位；胰岛：P物质；【D一脯 ，D一色 ·’ 

P物质；己酰胆碱；维拉帕米 
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