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Direct evidence for histamine Hs receptor-mediated inhibition Of norepinephrine 

release from sympathetic terminals of guinea pig myocardiam  

LUO Xiao-Xing，WEN Ai．Dong ，GUO Zhi An2，TAN Yue-Hua (Department of Pharmax-ology and 

Clinical Pharmacology Laboratory，Xijing Hospital，The Fourth Military Medical University，XitⅡ 

710032； Department Chemistry，Northzoest University，Xi．。n 710068，China) 

KEY W ORD heart afrium ；electric stimulation ： 

methylhistamines； histamine antagonists； nore- 

pinephrine； postganglion ic sympathetic fibers； 

histamine 卜b receptors； high pressure liquid 

chromatography 

AIM ： To study lhe histamine  H receptors 

mediated inhibition of norepinephrine(NE)release 

fr(1m cardiac sympathe tic terminals of guinea pig 

isolated  atria M匝TH0DS： Release of NE 

induoed by electric field stimulation(5O mA，5 ms) 

irl the bath solution was measured bv HPLC．ECD． 

RESULTS： The  release  of NE caused  by field 

stimu lation was att~ulated by (R)—a．methyI— 

histamine (a批 HA，0．1 nmoI·L—I一 10 pmol 

L ) in a mamer 

Thioperam ide con centration-dependently antago- 

nized the  inhibition of a-MeHA Blockade of H1． 

， ， B2一receptors failed to prevent the 

inhibitory effect of a．．MeHA Thioperamide (1 

nmol·L一 一 10 pmol·L一 )，when used alone， 

NE evoked  by field stimulation CONCLUSION ： 

The presynaptic histamine 卜b—receptors inhibited 

the NE release fr0m ca rdiac sym pathetic 

terminals． 

Since the first description of histamine H3一 

receptorst 
． evidenee has accumu ted that 

histamine Hs．receptors represent a cla of 

inhibitory presyrmptic receptors Iocalized on 

terminals of various central and peripheral nerves， 

where both release and metabolism of 

neurotransmitters can be modulated 5j． ()ur 

previous study showed that histamine(HA)and 

tR)一~-methylhistamine(~-MeFIA)，a selective H3一 
receptor agonist， inhibited the positive inotropie 

response of myoeardium induced by field stimulation 
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and the effects of HA and MeHA were reversed by 

thiopertmaide (Thio)， a specific Hs—receptor 

antagonists，but not by Hi， —receptor and也一， 

一 adrenoceptor antagonists ’7j
． Thus it wBs 

proposed Ihat histamine I43一receptor might exist on 

the sympathetic terminals of guinea pig heart and 

modulated sympathetic How 

ever，the direct evidence for H3一receptor inhibiting 

norepinephrine (NE) release from sympathetic 

nerve study is to investigate whether Ha—receptors 

a／'e involved in the inhibition of NE release from 

cardiac sym pa thetic terminals． 

M 巳RIALS AND 【FTHOI，s 

、 

GIIj№ Pig atrial preparation and Fotocol Guinea pig 

of either s weighing 0．59± 0．09 were stunned 

right heart atrium was prepared{ After 60 n 0f 

equilibration．field stimulation was started  and trains Df pulses 

(50 mA．5【ns)were applied at 2一rain intervals． A control 

circuit allowed timingofthefield pulsestoIx．in 20 fits after 

the driving pulse． ’ 

W h帆 the enhanced contraction induced by field 

stimulation  reached peak， 3 mI of the hath solution was 

collected for determination Df NE and an anfiox]-dant 5 ％ 

s~dium merabisulfite 50止 was added ∞ maintaintheNE iq 

its reducedform Themixture stored at一20℃ and 

detected within 1 wk． To observe effects of agonistsand 

antagonists on NE release evoked by field stimulation，the 

res~ ctive drug was added into hath solution 5 mi n before fidd 

stimutotlon 

Smi le preparation The leswerethawed at rccrn 

temperature+an d 150 L 0f 5 ％ sodium metabisulfite and 

150止 of dLmdium edetate were added Then 50 mg of 

acld_washed tdumina~vere added and the pH was aaiusted t0 

8．6 ,,dth Tns-HCl buffer． The volume Df sample 砸 

replen ished to 6 mL by adding 1．5 mL distilled water
．  The 

tubesw shaken and centrifuged at 1500xg for 5 mi n 

The supe．nmtantwas discarded andNEwas e．1uted by 200 nL 

Ha 0．05 rnol‘L eluant(50 nL)wasinjected o~．to 

HPlf mlumn． 

Chromatography The HPLC system consisted of a 

Shimazai LG6A pump，7215 iNector equipped rh a 50 uI 
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Imp，Shim-pack CLC-ODS mlumn(150 rmn×6 rmn，5／an 

particles)， L—ECD-6A dectmcl~'nicat det~tor， C-R3A 

integrator(Shimazu，Tokyo) The mobile phase was 50 

mmol·L一 sodium acetate and 1％ methanol The pH was 

3．5． The electrochemical detector was operat~ at + 750 

mV "05 831Ag／AgCI reference dect~ cle． The sensitivitywas 

8 nA andflow ratewas1．2mL．·min 1 

D I and 囊{ 协 NE， yohimbine， butoxamine 

(Sgr~)；ct-Me／-IA andThJoweFe generousglftsfrc~nDr JM 
Arrang of Unit~ de Neuroblologie Centre Paul Brocade 

I'INSERM (Paris)；ranifidJne(No 1．Southwest Pham'mceu 

deal Factory，Chongqlng，China)；chloiphenframine(Beijing 

PharmaceuticaI Factory)； ~dium octylsulfate (Ttanjlng 

a cal Reagent Co，Tianjing，China)；analytical glade 

sodium acetate，acetic acid，methanol，clJsodium  edetate， 

HCI， uSshydmxymethyt aminomethane， and sodium 

metabisulfite were alI purchased from Xi一831 Ch~ cat Co 

(Xl—an，China) 

REsIII 

Standard curve of NE was linear in an'lourlts 

ranging from 125 Pg 2 rig when injected onto the 

oolumn at a signal-noise ratioof 3：1with r=0．998 

and the linear equadon 哪 Y ：0．009+0．783X． 

Infact，at range of10—100 Pg，a correhtion 

between amount of NE injected and electrochemical 

signals wss also otrserved． The minimal deteetable 

limitwss10 Pg at 8 nA of detector range． 

The application of aoMeHA (0．1Ⅲm 1．L 一 

10 tanol·L )depressed NE release induced by 16 

field pulses in a concentration-dependent n忸nner． 

TheE value of this effect was 5．8 ㈣ l_L。。 

with 1．2—10 nmo卜L 0f 95 ％ confidence limits 

and the maximal inhibitory rate of a-MeHA was 

57％ (Fig 1)． 

The positive inotroplc effect evoked by field 

stimulation wss inhibited simultaneously Thio 

(1 nlqlo卜L 一 10 ~m-toI·L。。) concentration— 

dependently attenuated the ab e effects of a-MeHA 

andI ofThiowas 4．2 nmol·L～ wi th 2．4—8．2 

nmol·LI1 of 95％ confidence limits(Fig 2)． 

Thio，when used alone，facilitated the release 

0f NE induced by fidd pulses The inhibitory 

effeet of a．MeHA was influenced neither by 

ranitidine(1／nnol·L。)and ehlorphenirmnine(1 

“mol·L )nor by yohimbine(1 tend’L )and 

butoxamine(1／Lmol·L )(Tab 1)． 

a—Methylhistamine／--Ig tool·L一’ 

1． Effect of MeⅡA on rd e of NE indmzetl 

eleetrkt'rdd stimrdatlon(16 p．Ibes)in pig isolated 

abria． H=6 g n咀 pi簪， ± ．‘P>0．O5， P<0．0l 

o∞ltr ． 

J 1 
● 

￡ 1 
= 

Thief~ram[de／-- Ig tool·L一 

2． Efectofthi叩 ∞ ollrd e ofNE f咖 I ealMlae 

s3atn~thett~termimlis erasedbyfield m bmm (16 pⅡI翳 ) 

in蚰 ted atria． =4磐血 嗡 pi ， ± s． 

ap >O．05， < 0．05， P<0．O1 v窖o0“h ； P< O．Ol 

M eHA． 
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Tab 1． Effecls of ramitidine(1 一L )，r．hlo~- 

phenlnmdne(1 ttmol—L一 )．yohlmhine(1 pmol—L一 )and 

butoxamine(1 pmol-L一‘)oo the inhibition of NE release 

reducedby elec jc stimulatio~(16 pulses)by~．MeHA (1 

pmol·L一 )inisolated atria． =4 guinea p ，j±5． 

|P> O．05 ~ IvldlA；tp< O．O1 ~onlro1． 

1 Arr~g JM ，Garba M，Schwartz JC Auto-irdaibition of brain 

histamine release mediated by a novd class(Hs)of his~ ne 

rec印tc~． Natllre 1983；302：832—7 

2 托U Sl Distfibutien．propea~ies．and f t characteristics 

of three classes ot histamine receptor 

Pharm划 Rev 1990；42：45—83 

3 Schlicker E． B．Kathmmm M ．G~therL M 

Modulatkm of neuxotra~trdtter 【dease 

betemteceptors 

Fundom a inFharmaml1994：8：128—37 

v／a histamine Hs 

4 Ishikawa S，S~ &kis N A novd class(H3)of histamine 

~eceptors∞ perivascular JOe1％,e terminals 

Nature 1987{327：158 60 

5 K M C ~tsramine H3一relator actlvan叽 irdaibit~ ~mpa- 

thetic choline~icⅡ珥 n s in cats 

The field stimulation evoked endoge~o．s NE 6 Luo ，Tan YH，Sheng BH． Histamine Hs一 Dl0 iahibit 

release from isolated atrium of guinea pig is 。Ⅱ symp~thet 毗 “ glllD~pig myoeard’ “ 

tetrodotoxin_sensitive(9)and thus pmhably mpre一 
．  

Eu丁J Pha廿mc。【1991；204：3l1—4· 

sents quasi—physiologmal transm  tter release ttom  I~startfi
ne inhibib tarmac Syml~th ic neI1r0∞ 嘣 址 曲 n 

noradrenergic neun)ns． interacting with H3一mbtype of hLsttamne reoeD【ors 

The present experiments revealed that in the AsiaPacific J Phanmcol1993；8：17—22 

isolated guinea pig atrium a—MeHA inhibited field 8 Hiedahl A，Daleskog M，Kaman T Determination ot p]~ma 

stimulation-evoked NE release from sympathetic ca
．
techol ? 哺 hy 

neurons n concentration—dependent m anner l his re．hod
． Life Sci 1979：25：13卜 5 

inhibition is in accordance with the effects of 9 Luo XX
．
Tan YH ne H3 ∞ revealing ∞  

MeHA and histamine in variety of sympathetically influence∞ the positive niotmCc etfects induoed by nicotine帆d 

innervated tissueS isolated from various tyr~mine in guinea pig i~,ted atria 

spedeS(4，5．10，l1]
．

The ECee and maximum JR 叫hM血 Medu 1994；15：321—4· 

inh．bi呻 effect of MeHA re nearly similar to 10 

M

／viol GJ,W

Df

ei l3csbom G ．Sc k tmgu

5 

J,G6 ther t 

those observed in rat brain on inhibition of i：lelwe of the human sophenol n by presl,auaptic histamine H3- 

『3H]hist~rnine release~1 21． The ~lective H3一 receptors 
receptor antagonist Thio reversed the inhibitory NaunynSchrniedebergsArchPharmaco]1992：346：46—50 

effect of MeHA． Th10 oDncentration—dependently 11 Sddjcker E，sc11 k w，G甜hen M_ 幽 ne H3 i-~ tol-- 

。 I‘tared NE release an d p 
、

lye ‘notrop 0 act 0n N
auyn Schmiedebeags Arch Pharmaco[1990：342：497—501 

induced by fidd stimulation 7j． This suggested 12 JM
， 

M ，Lancelot JC， JM，PollardH， 

that endogenous histamine might be involved in Robba M，el" H曲Iy potmtt md selective]igands r 

inhjhition of NE release by interacting with 
． 嗽Hs receptors Natttm 1987；327：117—23 

histam ine H3一receptors The similar results weDe ， ’ 

妇  en presynaptic 一  tor。r 心交感神经 

myoe~rdlum weDe blocked by yohimhine l̂I ‘̂ 承 刚且 取 m。堋 ，L 

Take together，the present data suggest that 罗晓星
， 文爱东 ，郭治娄2，谭月华 R 

the ympatbet 。nerve terrmnal ot gmnea ptg fftnum (第四军医大学药理教研室
， ‘西京医院临床药理室 ； 

re endowed wi th mhlbmng presynapt hlStarm“ 西北大学化学系
， 西安 710032，中国) 

H3．receptors and activation of H3一receptor could 

inhibit sympathetic 关键词 心房；电刺激；甲基组胺；组胺拮抗剂 
— — 一 — — — — — 一

— — 一  

一  ，

一 、；．t ， 、 
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去甲 肾上 腺 素；节 后 交 感 神经 纤 维 

受体 ；高压液相色谱法 

组 胺 Ĥ 

A 目的：观察组胺H3受体介导抑制心交感神经末稍 

释放去甲肾上腙素(NE) 方法：采用 HPLC—ECD 

法检测电场刺激(50 mA，5 ms)诱发交感神经末稍 

释放 NE 结果 ：*甲基组胺浓度依赖性抑制电场 

刺激诱发的 NE释放 H，， ，c(2，p2受体拮抗剂 

不能拮抗 一甲基组胺的作用． Thioperamide浓度 

依赖 性 拮 抗 a一甲基 组 胺 的 作用 单 独 应 用 

thioperamide可促进 NE释放 结论 ：突触前组胺 

Ĥ 受体参与介导抑制心交感神经末稍释放 NE 
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Effects of HI·6 on muscle acetyIcholine receptor： 

analysis on minimal reaction model 

CHEN Hou—Chang，BAI Dun—Yan ，JIANG Yi—Ping (Department o／Pharmacology， l~partment of 
Computer，R Military Medical University，Guangzkou 510515，China) 

KEY WORDS H1．6；skeletal muscle；cholinergic 

receptors； messenger RNA； Xenopus taevis； 

oocytes 

AÎ ：To study the action of 1一(2-hydroxyimino- 

methyl-1-pyridino)-3一(4-carbamoyl一1一pyridino)-2一 

oxapropane dichloride (HI-6) Oll skelecal muscle 

acetyIcholine receptor(Nz hR)． M翻瑚咖 S： 

hb r was expressed _n Xenopus taevis oec yte 

after injection with mRNA extracted from 

de nervated  rat leg muscles  The inward 

membrane oJttents induce d by various 

conce ntrations of carbamylchOline  and effects of 

H Or d．tubec urarine orl the  oJttents were 

measured  with voltage clamp technique by fast Ce ll 

flow of agents． 1e actions of HI-6 and d． 

tubec urarine on N2．ChR were analyzedbyus ingthe  

minjmal reaction mode1． RESUI ：K of 40 05， 

156．00，and 334．67 IJmo1．L_。for HI-6 ． K of 

0 O2，O 10，and 0．18#rno1．L for d-tubocurarine 

were obtained  by using the  competing for single 

acetyIch。line (AOh)-b Jnding site model， the 

compe ting for two AO binding sites mode1．and 

the  noncompetitive inhibition mode1．res pectively． 

0ONCLUSⅡ)N：Hl-6 and d-tubocurarine competed 

for tw o AC biriding sites  of N2-(2hR with equaI 

affinity to antagon ize lhe  effects of the  agonist on  

N2 The -(2hR inhibition by HI．6 is ch 
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weaker than that by d—tob ocurarine  

OximeN aeetylcholinesterase re．activators such as 

1一(2-hydroxyimino-methyl·1一pyridino)一3一(4-earba- 

moybl—pyridino)．2-oxapmpane dichloride (HI．6) 

and 1，1 一[Oxybis(methylene)]bis-[(4-hydro- 
xyimino)methyl_[一pyridinium dichloride(obidoxime 

chloride)together with certain cholinergic blockers 

have been used effectively to antagonize organo- 

phosphorus agent(oP)一poisoning． However，the 
aeetylcholinesterase reactivation mechanism Mone is 

not sufficient to explain the an tidotal effect of 

oximen against OP—induced toxicity⋯ ． Some other 

mechan ism s such as antimuscarinic． ganglion— 

blocking ， neuromuscular—blocking properties， and 

acetylcholineNterase-like activity may aim contribute 

to their antidotaI effeet The effects of oximeN 

reactivators on Nz—ChR is quite complicated， 

including  curarineqike inhibitionL ．noncompetitive 

antagonism  of N2一ChR and excitatory actions of 

— ChR[3) 

zOCH Hz 2 r )／卜 NH2 
2Cf 

l·(2-Hydroxyimino-methyl一1 p)Tidino)一3一(4-carb∞l0y 
1-p

．vrldtno)·2-oxalmopane dichlcctde(HI-6) 
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