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抗胆碱药对兔膈神经放电的影响 

卞春 甫、周 军、洪小曼、印小星 
(绦州医学院神经药理研究室，橡州 22[002，中国) 

提要 于清醒，肌松、双侧逃走神经切断的兔，记录 

膈神经放电，小脑延髓池注射药物．东莨菪碱 0 5 

mg·kg。‘和哌仑西乎 0．5mg·kg_。使膈神经放电频 

率减少，电压降低 <0．05)．阿托品 0．05mg·kg-‘和 

AF—DX 116 0 1 mg·kg 使放 电频率增加．电压增 

大(尸<O 01)．结果显示东莨菪碱抑{Ii哇呼吸中枢．可能 

与其阻断 M。受体有关，阿托品的呼吸中枢 奋作 

用，可能与其阻断 M：受体有关． 

关键词 呼吸中枢：膈神经；电生理；东蓖菪碱；曛 

仑西乎；阿托品；苯井二氮革类 

中国药理学报 Acts Pharmacologica Sinica 1991 Ju]；12(4)：297—300 

Effects of nimodlpine on／-glutamate-induced seizures and Ca2 influx 

in hlppocampus in freely moving rats 

LU You-Ming。．ZHANG Jun-Tian．ZHAO Fu-Qing，LI Fang 

(Institute ofMateHa Medica。Chinese Academy ofMedical Sciences，Belling 100050，China) 

ABSTR̂ CT Sei~re (EEG)was studied in rats 

talilateraIly injected in the dorsal hippocampus with 

卜glutamate (Gin)． EXtracel1u1ar Caz+content 

“ca in the iniceted area was a d by brain 

microdialysis coupled to automatic atom |c ahsorption 

spe ctrophotometry． In this experimental epileptic 

mode1． an inhibitien  of G lu-stimulated epileptic 

activity and a fall in(Ca by nimodipine(Nim， 

100 g·kg一‘)Were Seen．The spike--and wave—burst 

frequency was reduce d from 30 to 5 bursts· rain-‘ 

(P<0．Ol- =̂8)．Nim 25 and 50 g·kg- ，without 
antic0nvulsant activity． did not p~cveot the drop in 

Received 1990 Dec 26 Acce pted 1991 Apr 22 

Division of Molecular Pharmacology， Naval 

Neurobiology Research Centre． Nan~log 210049， 

Clu'na 

(Ca ’)e． These results indicate that Nim exerts ao 

antiepilcptic effect on Glu—induced epilepsy． The 

mechanisms may bc involved in blocking Ca“ influx 

_mto neurons． 

KEY W ORDS calcium； nimodipine； spectro— 

photometry；epilepsy 

Ca ’ influx into neurons seem s to play 

an important role in excitatory amino 

acids-induced epileptic activity~”． Experi- 

mental studies exploring antiepileptic activity 

of calcium antagonists revealed antic0nvu1sive 

properties of flunariz~ne(2) and verapam il~)
． 

Nimodipine fNim)， so far studied for Its 

effects， was only restricted to the cerebra】 
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~,easelSN)
．
The aim of this work was to mvcsti． 

gate the actions of Nim on ／--g]utamat~ 

fG1u卜 induced seizures and Ca2+ influx in 

hippoea mpus to evaluate its anticpiMptic 

properties． 

M ^TERÎ LS AND M ETHoDS 

EEG recording and~lld[1"ahippocampal injec- 

tion Spraguv-Dawlcy rats， 8， (220± 

SD l9 g)were placed  in a Stoelting stcrcotoxic 

apparatus under ch]oral hydrate(36o mg· 

kg— ip)anesthesia．The fiber with attached 

dcctrod~and cannula guide WaS Set up as pre- 

viously des；ribc and was unilaterally im． 

planted into the dorsal hippocampus( 
． EEG 

recording(4-channel EEG polygraph，model 

BaP． Battag]ia Rangoni， Bologna， Italy) 

was made [or at least 30 m in to aSSeSS the 

spontaneous EEG pattern．Glu(250 mmo1· 

L- in sterile water)l was in~ccted (6O s) 

through need le which extended 3．0 mm below 

the guide caonula． EEG was continuously re- 

corded for atleast 3 h aft G luinrusion． 

In vivo perfmlon and C_‘ measure- 

men 1-he unilaterally implanted fiber WaS 

perfused  at a rate 0f 2Ⅱ1·min— with nomi． 

nally Ca frc~K rebs-Ringer bicarbonat~so- 

lution (mmol· L一 】： NaC1 122； KC1 3； 

MRSO． 1．2：KH2Po· 0．4；NaHCO】 25； 
pH 7．4 and 10-min perfosates were collected． 

Ca” content the perfusat~was determ ined  

by automatic atomic absorption spectro— 

photometry fM odel GAC 908 AA． 

Shimadzu，]'apart)． 

Hbtological verification Tbe position of 

the fiber the dorsal hippocampus was veri- 

fled by histological technique on 40-#m black 

ink stained  sections． Only rats with correct 

position were counted ． ， 

Nhn treatment Nim．made by Tianjing 

Institute of Pharmaccu~cais， was dissolved in 

dimethyl sulfoxid~(DMSO， fina1 conccntra． 

tion 1％ )． First， Nim was administered iv in 

6 rats at increasing doses of 25(一=2)， 50 

( =2)，and100(一=2)sg·kg to studythe 

direct effec ts oftheNim on the norl~al EEG ． 

Then． in a group of rats with seizurn induced  

by Glu(Sigma Chemicals Co． St Louis M O 

USA)．Nim was inject0d iv at the doses 0f 25 

(8 rats)， 50(8 rats)， and tOO(8 rats) g· 
kg 20 min after the application 0fG 1u lⅡl 

(250 mmo]·L一。intrahippocampal injection)． 

The EEG and extracellular ca [(ca )J 
were compared with those of control group f8 

rats)towhichDMSO1％ wasinject0div． 

Statistieal RBnlysis In EEG numbers of 

spik1e— and wave-bursts per minute were ova1． 

uatcd on ipsi1aferal and contralatcra1 hcmi． 

spheres． Ca concentration( mo1· L-‘ 

perfosate)after drugs treatment was compared 

with that in control_ AiI values were ex- 

presseM as ± SD． The data were statistical 

analyzed  by two-tailed f test． 

RESUI ’S 

Gie-induced seizure Al1 the rats(̂ =24) 

uni1atcrally injccted in the dorsal hippocampus 

wjtlIG1u1．I‘1(250mmo]·L-。)dnvcloped epi- 

leptic activity(Fig 1)． ThIs activity consisted 

of the presence of spike- and wave-bursts． 

Ouantitative evaluation of seizure acfivity 

showed a typical latcncy to onset of 24 rain． 

M aximum activity was then observed  at 40th 

min (30± 5 bursts·min )： this pattern 

RC 

Baselinc 25 min after Glu 

—¨‘ — ★— 

4 5 —+ 一 

40 mjn aftcr GIu 2 
—

s 

RC卅州 种 叫 
LC枷 忻 — 呻． 

20 min after Nim 

RC 

LC 

Fig 1． Effects ofNlm ¨ Glu—Induced·ei“n (EEG 
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persisted substantially unmodified un ti1 90th 

min of observation． In the contralateral hem． 

isphere lead． the same type EEG pattern was 

observed， characterized ． however， by a 

later(at 33th min)appearance and by a slower 

reaching of the m axim um pomt of activity 

0th rain)．The rats showed episodes of tonic 

rotation of the head， associated with chewing 

mevcm cots． 

Glu--ind~ l(c门 。 decrease in the in- 

M  hipp~ampm (Ca progressively 

decreased from 90．1± 10．2 fcontro1)to 61．2± 

5．8／~mol·L at 25 min from injection‘(sci． 

zure onset)．Betwecn 25 and 90 rain(maximal 

∞izurc activity)(Ca )。was reduced to 48．5± 
6．2／*reel·L and during 120 rain rseizure- 

free time)． it gradually returncd to control 

(F 2)． 

Fig土 (cI| l-dort=]klppocampusafterGl| (×) 

蛳dNIm (● )， Comtml (0 ) ． 叠̂暑． ±SD． 

’P> 0．05， ¨，<0．05． ¨ P<0．01 i15 comPeL 

Efleets of Nim Oll the normal EEG 

pattern Nim did not prod uce changes in the 

norm s1 EEG tracing in the rats． Th e max／． 

mum spike activity was lcs§than 5 bursts· 

min_。． 

Efleets of Nira oB Glu-inducc d seizure 

Nim 25 and 50旭 ·kg- did notprod uce sig- 

nificant changes in the epileptic activity in． 

· 299· 

duccd by Glu l l(2so mmo1． ‘)． In the 

rat group treate．d with Nim 100 g·kg一， a 

significant red uction of epileptic activity was 

obscxved  jo the ipsilatcral hemisphere leads 20 

rain after the administration(Fig 3A)． This 
effectwas evenmore evidantinthe successive 

observation period s。 unti1 reaching all almost 

co mplete suppression ofepileptic activity from 

the 60th rain． In the contralatcra1 hemisphere 

leads，a significant reduction fFig 3B)ofburst 

frequency was observed alrea dy from 15 min 

after Nim administration， this effect in- 

crea sed  unfil reacbing an almost total 

disappearance of the epileptic activity 40 min 

aftertheinjection． 

T 

吕 

● 

c09tralatera】 

10 20 4O 60 8 100 

Tim e after application or G]u ra in 

Fig Effect ofNim (●) ¨ Glu-lndgeed Ipdlatend 

IAl amd COlt(1mlaler8]IB】hmt actlvlty (0 ) ． 

l̂暑，矗 SD． ¨P<0．O5， ⋯ P<O．01． 

Effects ofNim oNthe reductionin(Ca 

caI啪d by Glu Nim (too棚}·kg-‘)antago． 

nLT~dthedecreasein(C induced byGlu l 

l(250 rome卜 L-。)．Inhibition％ was 95．4± 

9．2 at 30thrain． But atthe doses of25 and 50 

旭 ·kg did not modify drop in(Ca +) 
(Fig 21． 

DISCuSSIoN 

The results of our study showed that 

N im ， atthedose of100旭 ·kg-‘， exerted  an 

●  

喜__葺● 
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antiepileptic effect in the G ]u-induced 

epilepsy． It was worth noting that this effect 

developed earlier in the eontralateral hemi— 

sphere． This would indicate an action 0f N1m 

not only on the epileptic foCUS level， but also 

and earlier on the diffusion of this activity to 

the cerebral areas of the opposite hemisphere． 

Thc present findings also indieated that 

Ca entry into neurons played a role in the 

genesis of foca1 seizures as the seizures assoei． 

ated with(Ca ) drop．The ability of Nim 

which protected against epilepsy to prevent the 

(Ca 十)。 fall further suggested that Ca in— 
flux induced by G lu was closely involved in the 

meehanism s underlying seizure occurence． 

A previous experimenta】study on rats‘ 

has shown that Nim (at dose of 1OO g· 

kg )， although reducing the mean arterial 

presure， produced cerebra] blood flow in． 

crease through a selective and m arked 

dilatatory effect on the cerebral vessels． For 

血is reason， our experiments would not cause 

all im pairment of the cerebra1 perfusion and 

血e possibility of a elinieal use of Nin1 in the 

field of epilepsy． 
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尼奠地平对自由活动大鼠谷氨酸致癫痫和海马 
神经元钙内流的影响 

鲁友明1、张均田、赵福清、李 芳 (中国医学 

科学院药物研究所，北京 100050，中国) 

提要 观察尼莫地平(Nim)对太鼠单侧海马注射各氨 

酸(Glu)致癫痫 的影响 结果表 明Nim(10O g·kg_’ 

iv)显著抑制Glu引起的癫痫样脑电活动(最太高幅放 

电频率从 30次／分降到 5次 ／分，n=8，P<0 01) 

同时抑制 G]u引起的(Ca +) 内流．当Nim iv分别为 
25和 50 g·kg_。时，不影 响癫痫样脑 电活动，也不 ’ 

拈抗海马神经元(ca1 内流．因此认为 Nim具有抗 
Glu致癫痫作用，其机制可能与阻断神经元(caH) 内 

流有关 、 

关键词 钙；尼莫地平 分光光度测定法；癫痫 

Plcasc read Acla Pharmacol 

N Engl J M ed 

and Br M ed J I99l 

Sin 199l Jan； 12 (1)：I-6 

199l Feb 7； 324(6)：424--8 

Feb 9；302 (6772)：338--41 
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