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S~ ulation of locus coeruleus increases arterial pressure in rabbits 

CItENYong-Y ．HUANGZhong-Sun 

(Depar~ m ofP~siology，Chongqing University ofMedical~iomes，Chongqing 630046，China) 
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AD ：To smdy file effect of elee~ie aI-d曲 血蝴 

stlm哪蜥 蚰 ofl0dls o【)enI1eus(tO)0nⅢ al 

and瑚】al 哪'al c nerv di8d1aIge a~ivity(雕 )． 

匝 H0DS： 同ec虹Ic 脚珂a吐叩 of LC aI-d 

mieminjection of L一曲l切m砒e(L-Glu)，moll~ ， 
aI-d GABA im0 the Lc of rabbits w 加a血 ． Tk 

LC w勰 出stm删 e】ec吣IyticaⅡy． A 旧l es 

and RSA 榭 re00日酣 ． REslII腮 ：B0血 elee~ie 

皿山蜘 (151) ，5O Hz)of file LC and 

m_忙∞iⅡiec of L—Ghl(0．5 )．m幻删|j】a删 LC 

elieiled jna脚s鹤 inⅢ al a 瞄ll地 (13．5±0．3坩 

l9．5±0．8 kPa，P<0．01枷 13．8-i-0．4 w 17．5-i- 

O．8 kPa，P<0．01，re veIy)aI-dRSA(by10"／-i- 
14 ％ ， P < 0．o】， and 船 ± 2】 ％ ， P < 0．O1， 

代sI ve )． Mieminjeeti~ ofm删cD蛐噼or GABA 
did notin l∞ 扣 y gigmfie~ tdban窖esinfile ab叭ietwo 

p舡铀net既s． EIecⅡDl 6c lesion of the LC eliminated 

the 婚or地邓蚰∞ in由l。ed by mic∞iⅡiec of L— 

Glu． CONCLUSION： E∞缸ad0n of LC ha8 a 

口咒ssor effect ia rabbi幢，bI吐 LC is n0七 a a=I】dal 

nucleusin t口血  dad0n ofblood ． 

耵] locus∞∞neIls(LC)，a collection of衄My 
packed c~lechoIaraine cells in the brain．has extensive 

efferent邮 i do璐 tom柚y Darts ofthe central nervous 

system _JJ
．  Evidences implicate its 皿obal brain 

rais ons mch as emotion and vigilance． and 

cardiovascular regulati~ 。 ． Changes in blood 

vo]tmle，blood pll~sllre(BP)，or~rect stimulation of 

ba ℃ceD afferent fibers affected the firing rate of 

neIlrons within LC 一5J
． The r~llNtNe of 

neurotr~smitters in LC was also affected bv 

cardiovas~ular manipulations~ 7j
． ~／hile electric 

s~ tion of LC increased BP in rats， cats， and 
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rabbits， chemical stimulation of LC has presented 

di~etent results l diffe~ t lab0n岫 jes in r and 

c 一⋯
．

No 唧 oIt appeared investigating the 

pressure effects of chemical stimulation ofthe LC in 

rabbits． "lllere are伽 e d R 习1oeS in s咖cn and 

efferent projections of ll1e LC be“ ∞n rats and 

rabbitsL ． Therefore．it is worthwhile to investigate 

the cardiovascular effect of chemical stimulation． as 

coramred wnb elec~ic stimulation． of the LC in 

rabbits． 

R捌  ( =55)of eid盯 sex wei Ilg 2．0—3 0 w 

al s止 蜘 ,~ith 窜亡d_Ⅲm 口目】舡 bl 40 mg-虹 一 iv 锄d 

mainIaiII。d 0Il positive arci6c 觚 0Il by ∞ c 

c Ⅱw山 on． head of itlbbit was ⅡwuIItod 0n an q 3 

Ⅺ fr-~e(Nar0st~e，JⅧ )． d0 r of 

blain醴erII惴  p∞ed by removal of pc ofⅡ 0( pi咖 

b00e and 0朗曲dh皿 ． R址晒 we咒 p删 删 w曲 辱 岫 

Iriethi~dlde 4mg’ ～ iv， 曲I do8c Rec删 晒Ⅱ famrewas 

maiIIIaiII。d at39 0±0．5℃ u对雌 in删 I岬 ． 

A b100d 髓sl 惴 re, rail On a lUG姗 2 

Iec (N'~on K ，Japan) via aI． 2 

瑚咖pli五叮 and a cYs位m吕dl】 (aH sbⅦnent＆ 

A 姐 Fac~y)e~ ectedto a caIb打 |nferI a唧 ． 

Onethird of 姚  髓slⅡe plustwo 缸ds of diastolic 髓sl 

was calculated asⅢeaⅡaf把dal bl00dNer ve( IAP) Left 

reml 珥目蜘 c 懂 伽 s is0la蜘 and p【印删 ． cI】t 

cenlral ends of c n 懈 Ⅵ DIaced帅 Npol~r Tefkm-e~ted 

platjn唧 elec~des． Nerve was 口pli删 ，integrated， 

and recorded (RIG41~ )帅 VC-10 series(Njl眦 K曲出II． 

】apan) 

日ethic (10—500 ，5—5o№，20 s)On 

LC 懈 delivered ⅡⅡ| 出 a al bi 啦 lkss steel 

ekc 。de(di m慨 of a衄 锄dinn盯 db f。出 were 41)0岫  

and1110 ，I唧  vdy)with tip sep删 ∞ of 25o ． 

日ec廿01ydclesion ofⅡ UC wasIna出 by a coated埘 Io口dar 

electrode(200 in 础岫 )withⅡ 卸 exposed 400 ． 

Dc clm~ t of3mA 惴  Bs酣 ll1rDu 恤 i工ls 埘 Iop0Iar 

elecmxle for：30 s withⅡ beain electrode as tI 粕0de． Dm西 

welrlg缸 ec into Ⅱ Lc ll】rDu a伽0cell 砒 nle岛 steel 

caIⅢIIlawilh aIIi∞ lni t【c of 8D岬 in diameter． L 

Glu(∞di岫 ltarn疵 1．0 raol。L-。， 7 5—8．0，Sigma)， 

GABA(50g。L～， 5．0，si舯a)，m0rph chl~6de(舶g· 

L～，Sigma)， Nacl1．5瑚 l-L。。w船 iIIi。c衄 _岫  Lc 
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atthe speed of1．0uL·min thintervals of60trgn eIX] 

waslocated by usingthe 0b as surface bⅡ(hIl破 ． Acceding 

tothe甜 as ofthe d10mb 0n of rabbitl J，the stimulation 

electrode and the injectian CalllRlla were placed stereola~cally in 

theLc aI A 9 5— 10．5m ．RL l 8—2 0 衄 ，H 0—0．5 

衄 ． Atthe end of ex口目血删 ，m面 【 i衄 andmicroinjectic~ 

s wasinjected p。 e sky blue1．0 ’rain～． hairI 

slea~w罄 thtm frozen and sectioned(40 orn Ihick)with a 

cryost~． site was~rojected衄 the stel'eotaxic planes。f 

the s∞T at 

Datawere e珥聪ssed as ± R andthe hi MAP 

claanges wilhin 印 s aider II】im  咖  d,~ing electric 

lⅡ m|伽 帆 cs,n~ ,xiththeir control by IiI’，d ttest． 

F3~ects of electric stimulation of IC OH 

MAP and RsA Elechic stinmla~Jon of the Lc 

elicitedincreasesinMAP andRSA(Tab1)． 

The rise in BP evoked by electric slimulation of 

the Lc appeared gr~duaUy． reached a peak and 

gr~duaUy returnedtothe baseline uIxm ~~ssalJon ofthe 

st~ ulm ． The increase of J A a 1 —2 s 

earlier than the rise in BP． Following a quiescent 

Oetied ul3ofl cessation ofthe stimulus．theRSA slowly 

returned towards its control leveI_ 1he pl'l~sor 

response and increase in RSA increased wiⅡ1 the 

increasing in stimulus intensity (50 Hz．20 s，the 

thresholdintensity was 30 )and slimulus fi'e~0aency 

(150 ，2O s，thethl~ oldfrequencywas 20nz)． 

Effects of chemical s~mulation of IC 0n 

MAP and RSA Unilateral microinicction of L—Glu 

into theLc induced increases in MAP and RsA (Tab 

I)． e latency of the pressor pespongc wgs 6— 10 s 

foflowed by a 5一 l5．rain hypertension． The increase 

0f RsA also appealed 3 — 4 s earlier than Dresgor 

response．but the RSA renIII脚 to its baseline earlier 

than the BP． The rise in MAP and RSA increase to 

micro ection of L．Glu into the LC was dose—related． 
’

The smallest d09esto elicitincreasesinMAPmadRSA 

werc 0．2 and O．1 tanol，respectively(Fig 1)． 

Sodium glutamate／pmo 

Fi窖 1． Pressor resllqmse 

咖 雠  c activity (RsA) 

-田jec血m into M ． 
n=l0． )0．05，bp<0．05， 

10O 

8。孽 
《 

60 

三 

∞莹 

20 g 
O 

aim iIIcre瞅 of relied 

after $odJm  glutea,m e 

<0．0l lpS conla~1． 

U|matetal microinjection of GABA，morphine，o1" 

saline into the Lc failed t0 elicit any significant 

alteration in MAP and RSA (T曲 1)． Nevertheless， 

bilateral ini~-'tion of GABA or morphine int0血e Lc 

rendered血eBP unstable． 

Effects of LC lesim~s 0n sp0nses to 

s~mulation 0f IC Tbe Lc was elec~a'olytically 

destructed via a DC ~nodal cI】n助t(3 mA．30 s)． 

The BP b0x叮1e unstable． but did not show may 

significant unidirectional rise or decrease a胁  

destn~tion of the Lc． Electric stimulation of the 

desa-uc~on site Ⅱ1 50 Hz andl50以 ．or20 Hz and 

2()0以 ，both ofwhich evoked urn'easesin MAP and 

RSA on Lc intact rabbits．failed t0 elicit significant 

changes in MAP mad RSA． But elecuic stimulation of 

the destmctedLc sitewith 500txA mad 50 Hz elicited 

increases inMAP andRSA (Tab2)， although these 

Tab 1． Effects of eledric and ,-homleal sthnl~ tions of the 

sympathetic activity(R跣 )．甲 )0．0t3， <0．ol eontlml 

D  B  6  4  2  O  
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· Tab 2．Ef ofLcl on responses ofm哪 arterial 峭sl皿e(MAP)and renal 血pE咀叫 c activity(RSA)to 

Lc st~ tttlatJoaa． n=15． 甲 )0．05． <0．0l 

re~txmsesweremuch smallerthanthe re ses砌 I∞ed 

Oilthe【Jcintact rabbits．Micm~eclion ofL—Gluinm 
the 出 ructed site failed to D Ice any ch~ges in 

MAP andRSA． 

L-Glu micminjection inm IC elicited iIlcreases in 

MAP showing a dose rela~l response，which suggesmt 

that activation of【Jc neI删 s had a Nes,sor effect in 

rabbits． 1k responses induced by in1ecd0n of L-CITu 

ham【Jc s枷 c， iniection of saline had no 

detectable I舢 0dvnamjc changes． and lesion of IC 

abolished the L．G1ii induced effects also． Electric 

stimulation of U： induced a s~'onger pressor sD0nse 

than that of L—Glu stimulation， suggesting that 

activation of fibers in 【Jc kId a pfessor et~ct to0． 

11 s c~ clmion was similar to that reached 0n 

conscious and 卸 由edzed rats[1l,lZJ
． As to 

study，it is the first time to investigate the pIessuIe 

effects of chemical stimulatien ofthe 【Jc lleul~ns 0n 

咖 D0barbita卜anes山 z。d rabbit． Results that 

stimulation ofthe【J：elicitedinc瞅 ofRSA andthe 

lISA re 0nse卸peared earlierthanthepressorIesp0Ilsc 

indicatedthattheI~essor啪 nsetotheIC sfinmlation 

at least partly resulted from the iIlcrease of RSA． 

However． a few laboratories[13,14] presented 

contradictory 

observatiens． 

1l1ey four~t 

~ clmion in rats and 

that L—G1u 

cats to oltll~ 

rats of cats． 

activation of 【Jc elicited a 

elec自 sfimulation of 【Jc 

induced al~essor 訇 msc． Itwas difficultto explain 

these seemly discrepant results． eomideri~g the 

d 矗 d1ces in nd DIla1 compositions and efferent 

projections in t}Ie nervous system of 【Jc~neng 
a【Ii】mal species、 and that different a| s吐l s could 

Gause the difference in experiment lesults． further 

deliberately designed experiments are needed to cla 

whether these seemly diserepant c~ clusiom were 

resulted di h哪 in animal species an~ or 

dj cein anesthetics． 

E【e dt=s_乱 曲nofthe1120rmicr0_m 吐0n 

ofGABA or rnolpNne． ofwhichwere proved as 

I蜊l mjr bi啪 agents to IC neuI∞s【川． did not 

produce si 丘cam alterationinM AP except having BP 

more chang~ble． 1hese showed that【Jc．unlil∞ 也e 

mstral ven~'olateral medulla．has n0 tonic effect on 

caIdim scular acfvity． H~ ever． 【Jc did play an 

nD0I协 t role in the rnain~ of the stability of 

BP． 1l1e results that a higher in 即lsitv elec~ie 

stimulation of the des 同 U： induced Dress0r 

Iesp0Ilsc suggested ~ttually that elec~ie stimulatien of 

stru~ures amulldtheI．C couldinduceiIlcreasein BP． 

n is ne sarv to be ~lulioug when using elec~ie 

stimulationto study the role of dis0fete brain nudei in 

l~ysmloglcal pmcesses- 

In conclusion． the [e蚴 I study indicated that 

either elec~ie or chemical aetivafi~ of the 【Jc _m 

ra 扛 D(hl∞d mc-ree~ of blood pte{ and renal 

sympa~efic activity． 

1 R SL．BI啪 FE．A曲]n·J0t黜 G N~leus sⅡH山朗8： 

cv ∞of柚a10血 plI 0lc曲 【 dIy 

~aysiol R m ；63：844—914 

2 sv衄姗 1"tt． 。aIl幻呻l血  血‘硼 oflocIIs啪 I郇  

Ⅸn en盯gic 1．et1Iom in 山e b ： p vE ．m 衄 for 

ps b呷hm鲫 b ． 

曲0曲a衄日砌0 1987~92：1—7 

3 M DA。Formal CA，J BL Ⅲ咄 of 呼cal 

m pul ∞ locIIs。0 ∞ 10Ⅱal infi~ly 

c啦 Ⅱca 呻 a自all丑rcb 目|I ． Bmln ResI孵 7；422：驰 一3I 

4 0lItiŝ L， le【G。V~ tino R／． № 蛐  日mkm v疵s 

ka1s coemleusⅡ目脚 s ot un b 埘 曲  

Bl血  ；BLm I9昭 ；31：737一 
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B~el：硷Lr曾 ，1910 

11 BereeekⅪ {，a ttR，JⅢl嚣 RS，Hvlb~ erKG md n】0c曲 D of 

v 00ms如 into the k·c惦 00目1l1eus of c0ⅡsdOus r如  

Am J 血 1984；047：邮 一8l 

12 0Ⅲ口g Yz，Gu YH Ptes~  ∞ ∞  

p0岫la叮口ic~ cularⅡud即s relation to 

m印 ofIO~I1S∞即 and de阻懿 0rl髑 吕e ofA1． 

AcLa1~Sysiol Sin】9兜 ：44：茁 一∞  

13 S F̂．Fels~m G S曲 ll1 on ofthe l唧 s eoe~leus de嘲 ses 
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兔蓝斑兴奋引起动脉血压升高 

陈永跃 ，黄仲荪 

(重庆医科大学生理教研室，重庆 63∞46，中国) 

；；1'3 z 

关键词 蓝斑；谷氨酸；T-氨基丁酸；吗啡 

交感神经； ；血压 I 疃辟 俪 

目的：研究电刺激和化学刺激兔蓝斑(Lc)对动脉 

血压(AP)和肾交感神经传出活动(1ISA)的影响． 

方法：电刺激 LC，LC微量注射 L—Glu、盐酸吗 

啡、GABA、电解毁损 LC，记录 AP和 lISA． 结 

果：电刺激 LC和 LC注射 L—Glu均引起 AP升高 

(分别为 l3．5±0．3 w l9．5±0．8 kPa和 l3．8±0．4 

17．5±0．8 kPa)和 lISA增加． LC注射吗啡、 

GABA对 AP和 RsA无明显影响 ． 电饵毁损 LC 

后电刺激 LC区、LC区注射 L—Glu对 AP和 lISA 

无明显影响． 结论：兔 LC兴奋引起 AP升高和 

lISA增加，但 LC不是 AP和 lISA的紧张性中枢． 
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