
2O． B1BLK~：ISSN02~a3756 Acta Phar瑚 删0 Sinica 中国药理学报 1998，龇；19(1) 

， R 97互、 
(中国科学院上海生物化学研究所，上海 ,~00031，中国) 

关键词 盅缝 ；加压素类；G蛋白类； 
；

．
茎里；墨自董噬类；信号转导 

目的：研究精加压素片段(4—8)在大 鼠海马中的 

信号跨膜转导． 方法 ：比较大鼠海 马切片在药物 

刺激后的 MAPK活性(MK)和CaMK lI自身磷酸 

化水平(K Ⅱ)的变化． 结果：(4—8)的拮抗剂 

ZDC(C)PR及 GPCR的抑制剂 FIN分别都能阻断 

(4—8)引起的(MK)和(K II)的增高，但都不影响 

AVP诱导的(MK)变化；PMB抑制(4—8)诱导的 

(MK)增高而对(K II)无影响；TPA单独可以刺激 

(MK)增高达(4—8)的(MK)水平，同时使(K Ⅱ) 

停留在对照水平 ；(MK)的增高不被 目 —62阻断； 

与 AVP不同，(4—8)不影响 cAMP水平． 结论： 

精加压素片段(4—8)通过未知 GPCR和 G1介导一 

分支信号途径 ． 
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InecIlllla obl~gata；lleuliil~；elec~ hyfiology；t姐 ； h 唱ht out b the c0q)erad傩 of on-锄d off-oells． 

pa面 m目日mmleDt 

A卫u： To sn|dy effec~ of scd匾um L．glu切m8把 

功ic加 ∞ l砒盯al haba m mlcl ls(LHN)of 

ra扭∞ the丘面嚷 ofmeclIIl1ary~il-fliekIel删 n吼Ⅱo璐 

柚d t棚．ni矗 ("IF)． t~ 'l"ltOI}S：Using 

nch礓舢 m。0面 ng of lⅡ妇 ry 剃 舢 1 disch 

a口d "IF 岫 ∞d bv 邛啊d0Ils lleat． RESULTS： 

Q 既nicaI 曲 ofU  ’蛐妇 耐 锄 excitellle~t of 

the~l-oell邛日n抽n。嘎Is activity，锄 inhi晰 ∞ of曲  

~f-eeU 醴xm蜘岫e嘎Is aed-,,ity with 锄 eⅡhan0朗nel吐 of 

their"IF 芏el删 Ie 蛐 scs． 'hie 印0IIIan娜 fil-mg 

眦 of~ -cells Ic球删 丘哪 5．8±2．2H 缸'10．9± 

3．4 le the罐lonI卸嶂嘎ls丘曲嚷 Ia把 of oif-洮  

decreased 11．8 ± 2．2 幻 6．1 ± 2．2 ． 

k̂扣蚋 Iilethe吼 哪 sl加 弱∞d 丘蛐 4．04±0．17 s 

幻 2．97±0．13 s． C0NC【̂ 7sION：11le d翻 

st_岫mla咖 of LttN n血lc a 自ci吐蛐 窖 action oll 
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ttabenular nucleus (HN) may particii~te in 

central mechanism ofpain and nocice~tive modulation． 

Electric or c~ mical stimdadon ofthe ral HN ix~luced 

an intfibmoil for noxious heat-induced ．flick reflex 

(TF)u J． But there咖 sorf~opp0site results which 

indicatedmat activationbyboth electric stimulation 

and L． ullliil~ micmin]eetion indueed a decrease in 

饼 n 山restl0ld【2,3,4J
． 1he ac~vadon of medial 

ha~nlar (MHN) increased the tail．flick latency 

( )，whereas the activation of lateral habe~ar 

( )decreased 1FL ． 1be effect of orl 

behavioris probablymediated via s0rrIe呲 Jei ofbtai~ 

s岫 ． The邗 related cells．ie．orl-and off-cells in 

the mstral ventmmedial m刚 a(RVM )．were ttle 

output elements of RvM which modulated neei~ tive 

transmission at the spinal c~rff- ． The off-celIs 

exerted all intfibitory effect and the oil．cells were 

likely to exert a facilitating action on spinal nocicepfive 

transmission． In the present study Ooserved the 

effect of U activation by microinieetion of sodiurn 
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L-glutamate on the spontaneous firing and"IF related 

responses ofon-and off-cells andthe TFL 

Statis~ s Datawere expressea aS ± a删 aIl by 

f·testfor pai同  Il_ 删 val~．s 

1N[A'I'Ig~ AND METHODS RESULTS 

RaB Swague-Dawley rats(Ccnifica № 0g-005)of 

either sex，w 0 27± 0．03 I=g(0．23—0 32 kg)，were 

sallied by Center of B 血 m r脚 ATlima1s， Ⅺ-aIl Medical 

Umversity 

Surgery plq妯】枷 ∞ ratswere anesthetized mip 

sodium oba 咖 413mg’kg～，andl~aCeain a stere~ xic 

frame afler external {u删 盯 明曲创曲 0n and 订 

camM ~ ． A small cranec~my wasmadeto allow passage of 

a microelecm：~ inlo RVM For the mieminje~ion study，a 25- 

gage slaixtle~s-steel gl1ide翻m awasi~ -tedtowardsthe aspect 

oftheu (3．6—4 3【IⅡI1 to 鲫 t 0．5一l mm 

lateral h medllne．4．3—4．7【IⅡI1 beIow dm )andloweredto 

a p0 0n1．5mm abovetl：eintendediIljeetic~site A31-gage 

s【a e§ d needle wasi the g【lide cannula so 

thatit p|o d。d1．5【IⅡI1beyondthe g de却 ． effects 0f 

ini~al anesthetic diminished，tl：e were nlai【ltaim d in aⅡglIt 

anesthesia b ivinfIIsi0II of s0di哪 penmbarbltaltob印 a 

stable TfL 0f3．5—4 5 s删  t any si of 

d c0nl胁 ． 

N0 s s6nmIad帆 衄 d 'IF The"IF w蕊 elicited b 

印 yIng focal radiant heat f 0m a qiect0f onto tl：e 

bl~kened~ tral surf-ace oftl：e tail．Thetan 糖 amtc／leg to a 

mecharmeleetric hid驿 位ms血 er． The cⅢrent which乜lr|I。d iIn 

the 1aI坤 meaI1whik triggered the of oscilloscope，so mat 

tl：eIF was recorded slmul~ y with uni~,'y disc}1aI s of 

RVM n日耶 晒 ff ilo"IF occurred，the heat wasturned off at 

8 s 

R艘 删 r喀 f哪 RVM  U 恤ry rIe1ⅡDn dlsehaeges 

w盯e ex~wacellularly recorded 丘讲n tl：e RVM 【9 8一 l1．3 rrⅢI 

p∞[e to bregma，0 3 rm laterall medline，8—9 5 rrⅢI 

below dura)by gIass miemeleetmdes． RVM ncum  w豇e 

classified according to the system 0f Fields et ’ ． On-eelN 

showed aIl abrIIp【 while off-cells slmwed a sudden pame 

in firiIlg just befeee tl：e"IF． Ttlese rIe re印㈣  

dme_10ck。dtotl：e"IF raIl1盯 thantothe noxious heat slirfllllus so 

they were r铝日rded as the "IF ~elaled re印0Ilses． Alter 

identification of aIl on-cell all off-cell tl：e sp0n瞄I】ec acd ty 

was rnoni~ for a pcriod of20rain 

肺 m  ect cmi Ⅻ w盯e carried Ⅻ using a 

0．5_ syringe． ~ 11111 L- u柱ⅡII：m 【50 nrr~l，0．3 ) 

。ql1al vollgr．e sal_眦 wasinjectlxliI∞ the _n 4m_n andtl：e 

sDmltaIKj0 activity WaS again recc~ l The TF-relaled 

disc}咖 皤 ofRVM 撒u唧  andTF w豇e recorded every5 rnln． 

1Iis 10帮  At tl：e end of the pc IT】em， the 

aDjJljcc rite and recording site weremarked b l：~ntalNne 

sky blue and were hism]~ ally localized[ ． 

The effect of sodium L—glutamate microinjection 

in LHN WaS tested 0Il 11 On．cells and 9 off-cells， 

whichwere aUintheRVM (Fig1)． 

Brellma 

Fig1． C州蛐 l 啷 d螂岫 l 曩】i咀廿蛆 of 11 m 

oens(●】and9 0 oens(▲】．IP． 髓Ⅱ蚰a1缸Ict；V． 

雷臣 I nllcleIls；Ⅶ ，白 m IeIIs衄 d nerve． 

Following micro~jecaon of sodium L-glutamate， 

the spontaneous firing rate of an on—cells (9／11) 

i啪 sed except two tmcha~ ed． nle spontaneous 

firing rate i~creased from 5．8±2．2 Hz(before)tO 

10．9±3．4 Hz(10 rain after microinjecdon，P < 

0．O5)． Inthe contrast，the spontaneousfiring rate of 

8 off-cells ~creased and only One oif-cell WaS 

uncha~ ed． n  spontaneous gring rate of off-cells 

~creasedfrom 11．8±2．2 ttz(before)tO 6．1±2．2 

ttz(10 min after micro ection，P<0．01)(Fig 2)． 

n onset of"IF rela~d responses of9 on-and 8 

off-cells， which reacted tO sl~ urn L．glut．~nate 

mieroinjection in LHN．were all advanced arId tl1e 

duration ofthe"IF related responseswere pmlonged in 

some cases (Fig 3)． Meanwhile the 懈  

shortened from 4．o4±0．17 s(before)to 2．97±0．13 

s(10rain a1'埘 microinjection)(n=17，P<0．01)． 

All these effects~r．x．urred in 5 rain．reached t1] 

peaksin 10—15 rain．and 姐】IedtO 吐le conla'ol value 
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Fig2． sp0 aciivity 0f m _oeu and off．c~A] and拙 sNidtunlL- Jljecd0IIhiLHN 

A)beforeI B)10mjn。mtdC)35mjn拙 miel~finjeetion． 

A 

B 

C 

Orl-~ol 

TaIl 
— — _ _ _ - - ● _ _ - _ - _ _ _ ^ _ - ● - ● 。 _ _ _ - — 一  

TaIl 
—————————1 

TaIl 
。 。。●-。 。。。_ ●’ 。’_ _ _ ’’一  

Of|_cel 

F姆3． E 0f sodium L· ut锄衄把 inu{b佃 cell ac蜘 and砌 m们卿『唧 t． 

A)before。B)10rain。andC)35曲  n 口DjIljH廿帆 ． 

．m 35 m-m aft髓 me microinjection of So~uffn L— 

glutamate． Microinjecdon with equal volmne of saline 
intoLHN showed 110 significant c1】丑IIgein on-and off- 

cell activity and theⅡ  for a peaoa of 50 rain after 

microinjection(n=5，P>0．05) 

p【I adecreaseinⅡ  ． Tiffsis consistem withOl11" 

p~vious study[ and the results from some 

laboratories{3- 
． But there are 姗 e opposite results 

flora olher laborat~ 1,9,10] 1e different portion 

ofHN stimulation  may account for this discrepancy． 

Diffea'em nem'almechanismsmay be activated byMHN 

and LHN stimulation As a result．the activation of 

Mic【oinje 讲1 of sodiuln L一 utanmte into LHN MHN increased TFL，whereas the activation of H-iN 

-＼ 
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decreased 兕  

On the other hand， StKiium L—glutamate 

preferentially excites ne／／／DFis but notthe passingfibers， 

therefore descreasing the TFL Thus it is suggested 

thatincreasing the activity ofii~tlrOilSinthe may 

lead to facilitating action oil nociceptive spinal 

defensive reflex． 

Itis not very dearthatthe descendingfacilitation 

0f U  is mediated by which nudei of brain sLe．n1． 

Some reseal~ indicated that the spontaneous firing 

rotes of the nucleus raphe magnus (NRM ) were 

decreased by dectrical stimulation of HN and increased 

by HN lesion． Other results showed that the 

spontaneous firing rotes of both pain-excitatory and 

ra in-inNhitory iletlFOils of NRM were decreased bv 

LHN stimulationL 
． This indicated them was a 

funotional mlafion between HN and NRM ． Now we 

recordedtheTF related cellhi RVM (includedNRM )． 

Its electrica1．physiological characteristics consist with 

Fields’reportsL驯
．  The activation of LHN induced a 

sigr~tican t excitement of the on-oell activity and 

inhibition of the off-cel1 activity with an enhancement 

0f their TF_related ~ lXmSes and a decrease in 1凡 ． 

Therefore we suggestthatthefacilitating effect ofLHN 

activation on TF is bmught out by the cooperation of 

oil．and off-cellsinRVM ． 
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目的：研究外侧缰核 内微量注射 L一谷氨酸钠对太 

鼠延髓甩尾相关神经 元活动和甩尾反射的影 响． 

方法{用辐射热烫尾并同步记录延髓头端腹内侧 

区神经元单位放电和甩尾反射． 结果 ：外侧缰核 

内微量注射 L 谷氨酸钠可加强给型甩尾相关细胞 

自发放电，抑制撤型甩尾相关 细胞 的 自发放 电， 

两类细胞的自发放 电率分别从注射前的 5．8±2 2 

Hz和 11．8±2．2Hz变为注射后的 10．9±3．4Hz和 

6．1±2．2 Hz． 同时易化了两类细胞的甩尾相关反 

应和伤害剌激引起的甩尾反射，甩尾反射潜伏期 

从注射前的 4．04±0．17 s缩短为注射后 的 2．97± 

0．13 s、 结论：外侧缰核对节段性防御反射有下 

行易化作用，这种易化作用是通过延髓内撤型和 

给型甩尾相关细胞的协同活动而实现的． 
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