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Presynaptic histam ine H l—and H 3一receptors m odulate 

sympathetic neurotransmission in isolated guinea pig啦 s deferens 

LUO Xiao—Xing，TAN Yue—Hua 

(Department of Pharmacology．The Fourth Military Medical University，X —an 710032·China) 

ABSrRACT The action of(R )-a—methylhistamine ( 

M eH A )，a selective H 一receptor agonist，on field stII 

ulation induced contraction of guinea pig d~ferens 

was composed of 2 components the。inhibit Lon (0．1 

— 1O0 nmon·LI1) and the 。enhancement” (1 10 

rn0l·L。。)． In the presence of histamine H1 antagc- 

nist，chlorpheniramine (1 In0卜 L一 )， M e}IA (0．1 

nmo卜 L～ 一 l0“rn0l·L_。)showed 0nly a concentra— 

tiun—dependent inhibition． Selective histamine Hr 

receptor antagonist，thiope ramide (1 nmo卜 L ～一 10 

／zmol·L 。) antagonized the inhibitory effect of Ⅱ一 

M eHA and increased the contractile amplitude of 枷  

deferens elicited by field pulses when thioperamide was 

used alone． Ⅱ_MeHA l0“rn0l·L_。enhaneed the con- 

tractile amplitude，which was reversed by chlorpheni 

ramine l Ⅲ ol·I ～ ，but not by ranitidine (1 Fmol 

‘ L )· Pyridelethylam inet atl H l—receptor agonistt 

facilitated eonceatration-dependently the c0rItracTI_etil re 

sponse of w deferens． The effect was antagonized by 

chlorpheniramine，but not by ranitidine． Dimaprit， 

an H2-receptor agonist had no effect on the field stimu— 

lation induced sympathetic response． Both (t-M eH A 

and pyridelethylamine failed to influence the contrac— 

tlon of 口 d*fer~s elicited by direct field stimulation 

in smooth muscle or by exogenously applied nore— 

pinephrine． It was concluded that histamine Ht and  

Ha—receptors existed in sympathetic terminals of guinea 

pig deferens and facilitated or inhibited the sympa— 

thetic neurotransmission． 

KEY W ORDS histamine receptors}methylhistamine { 

thioperamide；pyridelethylamine {dimaprit}ranitidine} 

chlorpheniramine；vas de／erens；histamind HI receptor 

blockaders}histamine H?receptor bloc kaders 

It is well known that a2一 and 一adr 

ernoceptors are located on the sympathetic ter 

minals mediating opposite effects on nor 

epinephrine(NE)release，ie，inhibition by a2 
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and facilitation by 一adrenoceptors” ． The 

exicitatory junction potentia1 produced by 

perivascular nerve stimulation in vascular 

smooth m uscle cell or the positive inotropic ac— 

tion induced by electric field stimulation in 

right atria of guinea pig can be inhibited by 

histamine presynaptical1y． These effects are 

mimicked by selective histamine H3 receptor 

agonist，(R)一a—methylhistamie(a-M eHA )and 

can be competitively antagonized by H 3 recep 

tor antagonists t burimamide， impromidine， 

and thioperamidem ．respectively 一 ． Thus it 

is pherhaps nOt surprising that histamine H 

receptors might be widely distributed on sym— 

pathetic terminals and modulate the sym pa 

thetic neurotransmission． The smooth m uscle 

of guinea pig vas deferens is densely innervated 

with sympathetic nerve fibers and the isolated 

preparation has beeq frequently used for 

studying drugs supposed to interfere the sym— 

pathetic neurotransmission ． Since it has 

not been identified whether histamine recep— 

tots are located on the sym pathetic terminals 

of guinea pig 口s deferens t the purpose of pre— 

sent study was to investigated the distribution 

of different subtypes of histamine receptors on 

the guinea pig Va$deferens and to assess the 

possible roles they played． 
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~-MeHA and thloperamlde were generous gifts 

from Dr J M Arrang of the Unite de Neurobiologie． 

Centre Paul Broca de l1NSERM (Paris． France)： 

pyridelethylamine and dimaprit were kindly supplied by 

Smith Kline  and French Laboratory (W elwyn Garden 

City，UK)；tetrodotoxin (TTX，Sankyo Co，Tokyo， 

Japan)4 ranitidine (Southwest No 3 Pharmaceutical 
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Factory Chongqing， Chinal； chlorpheniram ine and 

NE (Beijing Pharmaceutical Factory，Beijing，China)； 

desipramine (DM I) and norm etanephrine (NM N ，Sig— 

m 8)． 

Guinea pigs (0 78，534± 88 g)were 

stunned and bled to death． The ㈣ deferens were 

desheathed and mounted to a jacketed organ bath at 35 

C arm bubbled with 97 O 2-4-3 CO2in a Krebs 

solution：NaC1 114．0t KC1 4．5，CaCI 2 2．0 KH2PO  ̂

】．2， MgS(){ 0．59， NaHC()3 12．5， dextrose 5．5 

(Inmo卜 L_。)，final PH 7．35 The s de ，蜘  was 

stim ulated via a pair of vertical platinum plate dee— 

trodes， 5 mm apart． The muscle was attached  to a 

forcedisplacement transducer for monitoring its ten— 

sion． 

Presynaplic effects After a 90 min equilibration+ 

sympathetic nerve terminals in t 口 deferens were excit2 

ed by electric fleId stimulation with trains of 500 

shocks(1 ms，5O mA)at 30 Hz using a XF一3 stimula— 

tar and the contraction was recorded on a dual pen 

recorder． The field stimulation was applied every 7 

min． The preparations were perfused  with Krehs so- 

1ution to which DM 1 0．1 rm ,ol·L 。and N M N 1 

,tin{o卜L 0 were added to block the neuronal and extra— 

neuro~ 】uptakes( liberated  NE and also atropine i 

rtmo卜 L was added to block the possible lnteraction 

with cholinergic functions． The vas deJ~rens was ex— 

posed to drugs for 5 min and then excited by fietd puls— 

es· One preparation was treated by only one antago— 

nist． 

Postsynaptic effects TTX 0．5 m 0l·L一 was 

added to Krehs solution to abolish the cantractile |e— 

sponses to nerve stimulation． The field stimulation 

(30 ms duration． 300 shoc ks) was delivered  which 

would directly excite the smooth muscle and cⅢ e a 

contractile response． The effects of n—M eHA or 

pyridelethylam ine on the direct smoo th muscle contrac— 

tlon ~-erg examined． In the presence of TTX (0．5 

propI L )t the effects of(t-MeHA (1 m 01·l ～，)and 

pyridelethylamine (1 mo卜L一 )on the response to ex 

ugenous N E were also scrutinized ． 

Al】values were expressed as 土 ． Statistical e 

vaIuation was accomplished bv f test 

RESULTS 

Actions of* M eHA and thioperam ide oil 

contractile response to nerve stimulation In 

the zta$deferens of guinea pig，the mechanical 

response to electric nerve stimulation was 

hiphasic with an initial“twitch” (phase I)and 

a delayed slow contraction (phase II)． Qt— 

M eHA 0．1— 100 nmo1．L gave a concentra— 

tion dependent inhibitory effect on the field 

stimulation—induced contraction． However． 

when the concentrati0n were elevated up to 1 

— 10 pmol·L ．that the inh[bition was Iess— 

ened and the magnitude of contraction was in． 

creased (Fig 1)． 

Z 

E 

2 

_竺 

Co tea【10 9 8 7 5 

(R)一口一 【hy1hls m ／一【g mot·L一 

FIg 1． Effects 0f cc-MeHA on contraction of isolated 

guinea pig deferemr evoked by electric field sttmula— 

tion in the ahs~llCe(0 )or p ⅢⅢce(●)of chlor- 
pheniramlne 1 ttmol·L～ ． H一 6，i土 s． P> 0．05t 

P< 0．05． P< 0．0l僻 co ntro1． 

Thioperamide reversed the inhibitory ef_ 

fect of q—MeHA (100 nmo1．L-1) concentra— 

tlon—dependently (Fig 2)． W hen used alone， 

thioperamide(1 nmoI·L～ 一 10 pmol·L一 )in— 

creased the contractile amplitude of-oa$defer- 

s elicited by field pulses(Fig 2)． 

Influences of histamine H r and H 2-antGg- 

onists on effects of* M eHA In the presence 

of chlorpheniramine 1 pmol·L ， 0t-M eHA 

(O．1 nmo卜L～ 一 10坩n0卜L一 )exhibited only 

a monophasic action，ie，a concentrati0n-de— 

pendent inhibition of sympathetic response 

whithout increasing contractile amplitude (Fig 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBI ID．ISSN 0Z53 9756 Acta pMrmacologica Sin[ca 中国药理学报 1994 JanI 15(1) 

Z 
￡ 

9 

= 

Antag

—

on[sra 

■ — 
(0．1 mol_L一 ) 

C~ntr6t 

Thio~ramtde／--lg mol·L一 

Fig 2一 Influences of thioperamuie(Thio)on effect of 

cc-M eHA and oa electric stimulation of guinea pig 

deferens．n一6， 士 ． ’P>0．05， P< O．05， < 
0．01时 control； P< 0．05， P< 0．01啊 a—M eHA． 

1)． The EC； of a—M eHA was 1．7 nmo卜L ． 

d—M eHA (10 gmol·I-1) enhanced the 

contractile amplitude to 38．3 of controI ten- 

sion and ranitidine failed to prevent the effect 

of a—M eHA ． On the contrary．chlorphenira— 

mine l ~tmol·L～ ． completely depressed the 

facilitation of sympathetic response induced by 

M eHA (1O．umol·L一 )and also reversed to 

inhibition with a contractile response about 

73．0 of eontrol value (Tab 1)． 

EFfects of histam ine Hr and H1-agonists 

on field pulse—induced contraction Pyri— 

delethylamine (1 nmo1．L 一 10 ／tmo1．L一 ) 

c0ncentration—dependently facilitated the con— 

tractile response of Va$ de ，— s elicited by 

electric field stimulation (Fig 2)and its EC5。 

was 0．27．umol·1 t． The effect was not pre— 

vented by ranitidine(1~tmol·1 )·but antag 

onized hy ehlorpl~enamine (1 p-tool·L )(data 

not shown)． Dimaprit 1 nmol·L 10 ptmol 

· L t did not influence the field stimulation— 

evoked sympal；hetic response of∞ s deJeren~ 

(Fig 3)- 

Tab I． Influences of rauitldine (Ran，1 t~mol·L j 

and cldorphenam ine (Chlor．1 t~m ol-L一‘)on M ellA 

(10 pnlol·L callsed faciIitaUon of contraction of 

guinea pig m deferens elicited by field stimulation· 

n一 6．i土 ． P< o’05噶 contro1． P> 0．05， 

P< 0．05 哪 a—M eH A． 

Group Contractile rension／mN 

Control 

M eHA 

Ran + MeHA 

Chlor+ q—MeHA 

4．3土 0．7 

5．8土 1．3 

5．9i 1．6 

3．1土 1．8 

Conceatrauon／--【g mol-L 

Fig 3． Effects of pyridelethylam ine and dlmaprit on 

the field I~ lSe-induced  contraction of isolated  guinea 

pig唧 deferens． n=6，i± P<0．05， P< O．0l 

contro1． 

Postjunctional effects of a—MeHA and 

pyridelethylamine In the presence of TTX 

0．5 ~tmol·L ．the sympathetic responses of 

∞ deferens elicited by field pulses were abol 

ished and then direct electric stimulation of 

smooth muscle by delivering every 10 min 300 

1 ●时 ● J 叫●叫 

‘E 0H2 2 0u 
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pulses (30 ms duration each at 30 Hz with a 

current strength of 50 mA )elicited a twitch 

response． Both d—MeHA (0．1／~mo]·L and 

pyridelethylamine (0．1 vmol·L )failed to in— 

fluence the contraction of d5 deferens induced 

by field pulses (Fig 5)． Addition
．

ot NE 10 

／~mol·L evoked the oscillatory twitch con— 

traction by directly interacting with postjunc— 

tional a、一adrenoceptors and neither d—M eHA 

(0-1“moI．L ) nor pyridelethylamine (0．1 

mo卜 L )depressed the responses to exoge— 

nous NE (Tab 2)． 

Tab 2． Effect of ct-MeHA (0．1 岫l0卜 L。。) and 

pyridelethylamine (Pyr，0．1 mnol·L )on the con- 

tro tt0n evoked by direct field stim ulation (FS) to tbe 

smooth~fttts~le g~tlnta pIg ~$erensiuiItcesei,~e 

nfTTX 0．5啪 ol·L_。orinduced by NE 10i．umol·L ． 

H= 6，x土 ． ‘P>0．05饵 corresponding contro1． 

Contractile tension／mN 

FS NE 

DISCUSSloH 

The contractile responses of guinea pig 

7)a5 deferens elicited by electric field pulses 

with short duration could be abolished bv 

TTX (0．5 t~mol·L )． suggesting a neuro— 

genic origin． The phase II of the contractile 

response is always induced by the release of 

NE from sympathetic terminals which has 

been t~ken as a reliable index for testing 

effects of drugs， which would interrupt the 

sympathetic neurotransmission 一 ． 

Under normal conditions．contractile am— 

plitudes were not signif!cantly changed when 
the preparation was excited by field pulses ev— 

ery 7minfor 6times． 

The action of d—M eHA on the contractile 

responses induced by field pulses consisted Of 

2 components．the“inhibition” (at 0．1— 100 

nmo卜 L )and the “enhancement (at 1一 l0 

vmol·L )． Chlorpheniramine (1“mo卜L_。) 

could reverse the “enhancement，’’but could 

not influence the inhibition． In contrast．the 

sympathetic responses of Va5 deferens could be 

facilitated by pyridelethylamine in a concentra 

tion—dependent manner， but not modified by 

dimaprit+ —MeHA—although highly specific 

for histamine H3一receptors， would interact 

with H1一and H2一receptors when the concentra— 

tion reached 10Ⅱmol·L- ~10-]1) Our results 

indicated that the 2 components of sympathetic 

responses to d MeHA might be mediated by 2 

different subclasses of histamine receptors， 

HL—and H3 recptors，respectively． 

Thioperam ide reversed the inhibitory ef 

fects of a M eHA on responses induced by field 

pulses concentration—dependently；while chlor— 

pheniramine only antagonized the effect of 

pyridelethylamine． Since d—MeHA and 

pyridelethylamine did not modify the eontrac 

tile response elicited either by direct electric 

stimulation of z№ deferens or by application of 

exogenous NE，they may possibly consist of 

reduction or facilitation of NE release due to 

prejunctional effect． It was strongly suggest— 

ed that histamine H 3 and H rrecptors were 

present in the sympathetic terminals，but were 

not distributed on the post2ynaptic membrane 

of guinea pigm deferens． 
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突触前组胺 H．和 h，受体对豚鼠输精管 

交感神经冲动传递的影响 

芝嗑呈．，蚍  2 

(第四军 医大学药理教研室，西安7l0032，中国) 

4 摘要 (R)廿甲基组胺(a-MeHA)低浓度抑制，高浓度 
增强电场刺激诱发的离体输精管收缩． 上述效应可分 

别 被 thioperamlde和 氯 苯 那 敏 拮 抗， Pyrldelethyl— 

amine(Pyr)能增强电场刺激诱发的输精管收缩． n— 

MeHA和 Pyr对于 直接 电刺激或去 甲罾上腺索(NE) 

诱发的输精管收缩均无影响． 以上表明，豚鼠输精管 

交感神经求稍 分布有组胺H 和H 两种受体，它 们分别 

介导抑制和促进 NE的释放， 

关 键 词 组 胺 受 体f 甲 基 组 胺 f thioperamlde} 
_ ● ● 。 ‘ 。 。  。 - 。 一 ● - 。_ ‘  。 ’’ ’ - 。 一  

pyridelethylamin~ dimaprit 雷 尼替丁 ；氯 苯那敏 f 

输精管}组胺 H。受体拮抗荆 ；组胺 H：受体拮抗剂 
●  _ _ 一  

《时间药理学和时间治疗学 》即将出版 

由何绍雄主编、宋开源、苏兆虞副主编 ，薛振南审校的《时间药理学和时闻治疗学》将在94年 

上半年内由天津科技出版社正式出版． 本书在系统介绍时间生物学基本概念的基础上 ．深入论 

述了国内外时间药理学和时间治疗学的最新 内容和进展．并专章讨论中医和针灸的时闻治疗以及 

有关时间生物医学工程技术．时差综合征和轮班制等问题． 全书共十一章 ，约50万字 ，包括附录 

两个和关键词索引，是当前我国最系统、最全面的时间药理学和时间治疗学专著． 本书可供医 

药卫生界的临床、科研和教学工作者参考 ，也可供医疗器械、药物制剂 、工矿企业管理和保健部 

门参考；且可作为高等医药院校研究生和高年级学生的教学参考书． 本书现已开始预订．估价约 

30元(精装)需购者请写明预订者姓名．详细通讯地址(邮政编码)以及预订册数 ，并寄至：300020 

天津张自忠路189号天津科技出版社张洪善收 (电话 ：022—7309749)． ． 
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