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删 ： To study the effects of several 5-hydroxy- 

tryptamine(5-HT)receptor subtype antagonists on 5一 

HT4nduced depolarization and the effects of 5-HT1P 

receptor agoinst on the nlembl'ane potential in the 

neurons oI gumeu pig interior mesenterlC ganghon 

(IMG)． 匝TH0DS：InWacellular recordings were 

made from hellions of the isolated nea pig IG． 

RESULTS：Cypmheptadine(5-HTⅥ antagonist 10 

／~mol’L_。，I,t=7j and BRL24924(5-Hr【Pantagonist 

10／~mol。L一 ，n= 19)reversibly suppressed 5-HT 

slow response；pressure ejection of MCPP(5-HT1P 

agonist10mmol_L’ 】induced a slow de0olafiz~tion in 

most of 5．HT sensitive neurons(1O／l4)． C0NCL1lJ． 

S10N：5．HT-induced slow de0olafiz~tion is mediated 

by 5-H P 肿 r． 

5-Hydroxya'yptamine(5-HT)has been shown to 

evoke both fast depolarization and slow response in 

most of neurons of prevertebral sympathetic gangliain 

guinea pig by us( 一 
． It has been discovered by 

Bradleyl ]and FozardI ’∞ that the fast de polarizing 

Project su 删耐 bytheNational Nam 【Science Foundation of 

C 岫．No 3927O243． 

CorrespondencetoWANG Lie-~neng，MD 

Phn 86-551-284-9287 

Now in Depamnent ofPhysiology，Anlnd Chinese Traditional 

MedicatCollege，Hefei230038，China． 

Rec画red 1998-03-Q2 Accei~d 1998-11-12 

action of 5-}rr was sensitive to 5-HT3 antagonist(eg， 

beme~tron，ICS 2O5-930，and quipazinej in peripheral 

neurons． 佻 result was con fu'med in guinea pig 

inferior mesentoric ganglion (IMG)，celiac ganglion 

(CG)，and rabbit ganglion nodosum(2,6,7J．Butit has 

not been proved what kind of 5 HT receptor subtype 

cansed the slow depolarization． Using inta~．ellular 

recordings in vitro，we haveinvestigatedthe effects of 

several 5-HT receptor subtype anta~ ts on 5．HT_ 

induced slow depolarization and the effects of 5-HLP 

receptor agonist on the membrane potential in the 

nenl~ns of guinea pig IMG to detect the receptor 

subtype which mediates 5一HT slow depolarization ． 

Experiments carried out onthe adult guinea 

pigs(200—30O g，Certificate No AH-06)of either 

sex． The 嗍 with attached nerve trunks was 

superfused wi th a modified Krebs’ solution ： NaCl 

123．0，KCl 4．7，Mg'CI2 1．2，NaH2PO4 1．8，CaCI~ 

2 5，glucose l1．5，Na l8．0 mmol。L～ ， pH 

7．帅 ±0．05．saturated with 95 ％ 02+5％ CO2 at 

35℃ ±0．5℃ Intracellular recordingswel'e obtained 

from the isolated ganglinn rieurol3~ by glass micro- 

electrode filled with KCl 3 mol·L_。．having a tip 

resistance of 30—60 Mn． The transmembta~ current 

was past血∞ugh the recording elecmxte util~ing a 

bridge circuit of the preamplifier(WPI_707A)． The 

bioelectrical signals were disDlaved on  an 1watsu 

oscilloscope(SS-5702)and recorded Oil a pen recorder 

(Chengdu ImmanentPIant，uⅥS．2B)andan addscope 

(N'thon Kohden，ATAC-350)． In partial neulons． 

dowaward deflexions represonted elec~orxmic potentials 

induced by hyperpolafizing current purses(0．05—0．4 

nA，100 ms)and the Rm could be calculated r,y Ohm's 
Law ． 

5-Hydroxytryptamine ct~ttinine sulfate， cypro· 
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heptadine hydrochloride (5-HT1／2 antagonist)， 

mianserin hydrocMoride(5-HTz antagonist)，ketanserln 

(5-HTz antagonist)，spiperone hydrochloriae(5-HT1A 

antagonist)， aad MCPP (5-HT1p agonist) were 

purchased from Sigma． Beanesetron (5．m 

antagonist)was supplied by Res Biochemicals Inc． 

BRL 249"24 (5-HTlP antagonist)was supplied bY 

Beecham PharmaceutricalsInc 5-FIT antagonistswere 

dissolved in Krebs’solution and applied to the ganglia 

bY superfussion ． The S-HT ago niat was dissolved in 

Krebs’ solution， filled in ass micropipettes and 

applied by pfe u ejecn0玎in close proxi~ty to the 

impaled llellion us_mg a picospritzer(General Vatves 

Co)． 5-HT was applied by superfusion and pIessu∞ 

ejection． 

Datawere expressed as ± and compared using 

Student’s t-test and test． 

5羽 depolarization Applied by superfusion， 

5．Hr(100gmol·L_。，30 s)induced a depolarization 

in 62％ (77／124,)of山e1~llrons sampled，aad 75％ 

(38／77)ofthem showed slowdepolarizationwithmeal1 

am plitude of 5．7 mV ±2．3 mV and average dlLration 

l30 s-i-79 s，respectively；25％ (19／77)of them 

showed  a biphasic msponso which consisted of an initial 

fast depolarizalion followed by a slow 0he． Tk  

amplitudeand durationwere 7mV±5mV and 24 s± 

19 s．respectivelyforfast response and 6mV ±3mV 

and140 s 4-64．s for slow one． Applied by pressure 

eiecfion．5-Hr(10 mmol·LI1)induced membrane 

depolarization in 70％ (53／76)of lleUI'ol~sampled． 

ere wefe17％ (9／53)aad 40％ (21／53)ofthem 
sliowin_g only afast depolarizationand only a slow one 

respectively， and the remaining ngul~ns (23／53) 

showed a biphasic response(Fjg1)． 

In partialllellrons，downwarddeflexions represent- 

ed electrotodic po tentials induced by hyperpolarizing 

cunLmt pulses(0．05—0．4 nA，100 ms)． ．Ille slow 

depolarization was accorn~nied by a srhal1increasein 

membrane resistance by(19±13)％ (n=l8，P< 

0．01)．butthefast depolarization was accompaniedby 

a smal1 decrease in membrane resismn~ by (27 4- 

11)％ (n=12，P<0．o1，Fig1)． Itindicatedthat 

the ionic mechanisms underlying fast and slow 

depolarization were differentL ． 

HT HT 

Superfuslon 5-11T 100 ttmol L 

5-HT > 

I 

5-HT 

Fig 1． ~-HT-induced depolmim tlon and the B - 

brahe xesistance (1I晔 associated with 5-BIT fast 

and slow tlepolmlm titm． 

Effect of 5-tit receptor subtype antagonists 

Supcrfx~ion of cyproheptadine (10 Vanol‘L～，l0 

min)mmkedly suppressed orcompletely blocked 5-HT 

slow response(Tab1，Fig 2A)． It suggestedthat 5- 

HT slow response was mediated by 5-HT1 or 5-HT2 

receptor． 

"lab 1． Effects 0￡ different 5-BIT mllag~ltsts ∞  

amplRude of5-HT slow depolm'izal~n． 

±s． cP<0．01借 contro1． 

Superfusion of mianserin and ketanserinl9J f 10 

~raol·L_。 10rain)had11o significant effect on 5-HT 

slow depolarization(Tab 1)． It indicated that 5-HT 

slow depolarization was not mediated by 5-HT2 

receptor． 

BeIT】esc舡Un was a selective 5-HT3 antagonist J． 

Superfusion of bemesetron (10 n1。1．L_。，10 rain) 

had no significant effect Oil 5-HT slow response(Tab 

1)． Itindicatedthat 5．HT slow depolarizationwas not 

interrelatedwith 5-HL receptor． 

Supeffusion of spiperone【 (10 rnd·L_。， 10 
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F 2． E~eet 0￡q 0h印 bdjlIe and BRL 24924 m  5-lIT dep0|a 咖 and 

s tynelllt'~'lmdrl pc恤n叫 s． 

rain) had rio sig~Scant effect O12 5-HT slow 

depolarization，but BRL 24924【1oJ(10 m。l·L-。，10 

m．n)attenuated 5-HT sl0W depolarization (Fig 2B， 

1l曲 1)． It indicated that5-HT slow deD01arizationw 

mediated by 5_Hr1P础 and not m ated by 5一 

Hr1A ． 

EI艳ct of 5-耵 |P agon~t First，superfusion of 

IMGwitI1 5．HT(100“rIlol·L_。．3O s)懈 peffomaed 

to observe whether the cell WaS sensitive to 5-HT．aI1d 

then p suIe ejection of McPP (5_HrlP ago~ist，10 

rarnol·L to observe the reaction ofthe cells to the 

ago~ists(Ng 2C，1'ab 2)． 

呦 2． Reacd叽 0￡ ÎcPP m  5-Ⅲ -se，l耐 ve ne 哪  

锄 d 5-IIT．insensitive neIlro璐 ． ±s 

<0．01 c衄 州 ． 

MCPP had n0 sig~ cant effect 0玎 5-HT- 

imemitive cells eitl~r(7／7)， it induced slow 
response in most of 5-HT-sensitive cells by activating 5- 

HTlP receptor(10／1~)．(Tab 2) 

DIsCUSSlON 

The superf~sioa method and Fressure ejection 

method have tl~ir spe ve Sll~ng and weak points． 

Forthe supeffusionmethod，the strong pointisthatthe 

accI胁 concentration of agents c龃 bemade．s0 asto 

gain a good dose-reaction relafionsl~p． 1tIe weak 

point was吐lal there Ⅵ∞ a longer 1atent~riod from 

superr~ion to appeare~e of reaction bcc,all~e of the 

dead sF目)e of superf~ion system，and bcc,all~ethefast 

reaction to agents was easily submerged． In the 

present study．the 0ccIⅢen∞ mte of 5．Hr-in~ced fast 

rea~ion during suf~fusion was really less 吐laI1吐lat 

using pressure ejection． Moreover，the supeIfused 
solution of agents acts o12 the whole ganglion，but not 

only O11 the ed nellron． Otlx~tely， the agent 

applied by pressure ejection acted on the proxirmg~to 

the impaled ／lellron and evkced a reaction witI1 very 

short latent peIiod． However， the agent solution 

applied to Krebs’solution is fast diluted． so the 

accur~e co~entrafion ofthe agent acted Onthe hnDaIed 

nelll~II is unclear． In the present work． botI1 

superf~ion and Irressure ejction were used for 

a&nirfislrati~a of5-HT in 0rd盯 to obtain m0∞ reliable 

results． 

Q憎 tadine and meth)啵 gide markegly 

suppressed slow depolarizafio~in guinea pig IMG and 

0G nellrOll$【‘’ ， but both cyp∞Ilqp自dine and 

In y孵  are not selective 5一HT antagonist． Those 

two drugs antagonized both 5-Hr1 and 5-I-1T2 ． 5一 

HT slow depolarization was reversibly attenuated by 5． 

HTlP ama~ t(BRL2492~)and imitated by 5-Hr1P 

ago~ist(MCPP)． It indicates吐lal 5．HT—induced slow 

response is mediated by 5一HTlP receptor． 

1 WangW，MaRC． Tilemle of semmnininm  cll0I．岫咄  

excitatorytransmissionin" guinea-pig ~fferiormesenleric 
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墓f．- -／置 慢去极化反应 0， 一̂‘一 - 、， _ V ＼， ／ 
， 簦至 ，黄振信，邵庆兰，马如纯 

关键词 血清素； 

血清素摄取抑制剂 

交感神经节； 

血清素受体 
辩 髓  
；血清素拮抗剂； 

膨 拎 -匕 
目的： 观察不同5 羟色胺(5 HT)受体亚型拮抗剂 

对5一HT去极化反应的作用，并观察 5-HT】P受体激 

动剂对肠系膜下神经节(IMG)细胞膜电位的作用． 

方法：离体豚鼠IMG细胞内生物电记录． 结果： 

赛庚啶(5 H ，2受体拮抗剂 10 umol·L～，n=7)和 

BRL24924(5-HTlp受体拮抗剂 10 t,tool·L ，n= 

l9)可逆地阻抑 5-HT馒去极化反应；压力注射 

MCPP(5-HTx 受体激动剂 10 mmol·L‘。)则使大部 

分 5一}『r敏感细胞出现慢去极化反应(10／14)． 结 

论：5-HT慢去极化反应是由5．H 受体介导 
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