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Effects of 卜 daurisMine on quinolinic actd-induced Caz+ influx in 

hippocampus neurons in lree mo~inn rats— 

Lu You-Ming。LIU Guo-Qing 

(Department ofPharmacology，China Pharmaceutical University，Nanjing 210049，China) 

ABSTRACT 1n freely moving rats。 hippocampus 

oeHrol~tl extracollular calcium concentration(Ca 1． 

and seizums wefc investigated Application of 

quinolinic acid l 56 nmol fexciting N-methyl— 

D--aspartate receptor， NM DA1 to dorsal 

hippocampus elicited a decrease in(Ca +)。by 48± 
5％ in the infusion ar and produced a characteristic 

abnorm al EEG． 卜 Dan risoline dramatically pre． 

vented the reductio6 in (Ca1 ， but not seizures 

(EEG) The results snggest that NMDA-operated 

calcium channels， but not NM DA-rece ptors， are 

involved in the effects of／--daurisoline on Ca influx 

observed． 

KEY W ORDS daurisoline； quinolinic acids； 

ca lcium channel blockers； hlppocampus； seizures 

Quinolinic acid (Quin)， an excitotoxic 
eonvulsant brain mctabolitet”

。
prefcrcntially 

acts on N-mcthyl-D-aspartatc (NMDA) 

receptors The activation of N M DA receptors 

causes Ca entry into the neurons through 

the N M D A—operated Ca channels~2,3)
．  

Electrophysiological studies have shown that 

Ca influx often prcced cs neuronal burst 

re sponse and the onset of seizure ． It has 

been suggested that calcium has a significant 

role in the cpileptogcnic effccts of Quin． 

In the present study， we have combined 

山 e dialysis nbe r with recording electrodes to 

collect brain perfusates， while simultaneously 

recording EEG activity． Using this 

technique， we exam ined the efiects of 

／--daurisolinc on the changes of the 1oca1 

(Ca and EEG induced by Quin． 
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M ATERIALS AND M ETHODS 

Implantation procedure Spraguc- 

Dawley rats， 8。(233±SD 19 g)were placed 

in a Stoclting stcrcotaxie apparatus under 

chloral hydrate(360 mg·kg )ancsthcsis． A 

single fiber(molccular cut o仃1 5 000：intcrnal 

diameter 220 gm；cxtcrna1 diamctcr 3 10 Urn) 

was straightened with a fine wire insertcd 

through its 1um en  and then bent into a loop 

Fast-drying glue was spread over the surface 

of the fiber except the 4一m m portion at the tip 

of the loop to allow exchange with the tissue． 

An injection cannula guide tube(22 gauge) 

wasfixcd to the side ofthe fiber and the bot— 

tom of the guide tube was placed  3．0 m m 

above the loop(Fig 1)． 

Fig 1． Dialysis fiber implanted unilaterally htto dorsal 

hlppo campus In ra t wa~~olmected to -~aooBla guide 

tabe(clotted onow)for Intrahlppocampol Iokctinn of 

drugs． Soltd allowJ = Inlet aml outlet portions of the 

perf~laa eemembly． 41 m sectlou of the fiber 

open for dialysis Is Indicated at the tip of the loop(black 

portlon)1． 

The fiber assembly with attached eannula 

guide was unilaterally im planted into the dor- 

sal hippocampus． The coordinates for 

implantation were 3．5 mm posterior to 

bregm a。 2．3 m m 1ateral to the med linc and 3．0 

m m below dura． Stainless stee1 screw 
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electrods were plac~l bilaterally over the sen- 

sory motor cortex and a ground kad screw 

over the nasal sinus． The electrodes wer℃ 

connected to a multipin socket an d togcther 

withthefiher units， and secured to th e skul1 

by acrylic dental oereent． 

EEG reen rdlag and inh'ahippoeampal如 c． 

flon Th e EEG was recorded (S-chunnel 

EEG Polygraph．Model SMIc ND一82B)for 
at least 30 rain to asscss the sDon~ neous EE6 

pattern． ou'm was出ssolved in NaOH (1 

mo卜 L_。1； 卜dauriso line was dissolved in 

HCl(1 mol'L )．Th e solution were neutra1． 

ized (pH=7．41 and brought to the final vok 
tLree with phosphatc-buffer sa~ne r0．1 mol· 

L )． 0ne l of the solution was slowly in- 

j。ctcd(60 s)through needle which extended 
3．0rere below theguide cannulain ordertode- 

fiver the drug at the site of perfusion． The 

needlewasleftinplacefor anotherminute and 

then removed． 

EEG was recorded  continuously for at 

least 180 min after drug infusion． The EEG 

recording was analysed visually to detee t any 

activity difrorent frore contro1． EEG con- 

dsted  in a simultaneous occurrence of follow- 

'mg seizlH~ activities： higb frequency 

multispike coreplexes and high voltage syn- 

chronized spiking 30 rein after Quin injection 

(F 2)． 

T-e estimation ofCa recovery in vitro 

Forestimation ofCa计 recovery throu the 

fiber mem brane． the dialysis fiber wag 

pesfosedin vifro at 2 ·rein— with nomina1． 

CaZ~--free Krebs-Ringer bicaroonate 

限 RB)(in mmol·L-1)NaCI 122； KCl 3； 

MgSO· 1．2： KH2Po‘ 0．4：NaHco】 25 
and placed in 丑 solution of KRB containing 

CaCI， (1 rereol·L )．After 30rainwashout 

to reach eqllifibradon be tween the 1ureen of 

the fiber and the externaI solution． six 

20-rein samples were co llected ． Th e average 

reco very ofCa计 was determined using 3 djt'- 

ferent fiber units． By dialysis 12．0± 0．6％ of 

Ca” was recovered ， expressing the reean 

Ca co ncentration in the perfusate as a per- 

ce ntage of the co ncentration of the solution 

outside the tube ． The results were calculated 

as Ca concen tration per 20 rain fraction． 

AncI 60 rein perfusion in KRB+CaCI2 f1 

mmol·L 1 thefibe rwasplaced  in KRB solu． 

tion containing CaC1， 【0．5 mreo卜 L )for 30 

rein and then again in KRB+CaCI (1 

mmo1·l 。、for another 4omin． A 50％ de- 

erea se or in~~ ase in the Ca con~ntration 

Of the externa1 medium was proportionally re- 

fleeted intheCa conten t ofthe perfusatein 

the second 20一min rumple colleered after 

changing the solution． 

In~lvo perfumlen On the day after sur- 

gerY the unilaterally implanted fibe rs were 

ver fusod  at a rate Of 2 Ⅱl·min with K RB 

(pH=7．41． nominally Ca2*-frce， and 

2O—min perfusa tes weI'c transported to sm all 

collection tubes via short Tcoon tubings atta． 

ched tothefibe r outlet Toen slLeethat a sta． 

ble Ca  con~nt baseline was established。 

sareples wer℃coUected for 60rein priortothe 

intrahippocampal injection． Following the 
drug or phosphate-buffer saline f0．1 reol· 

L一。contro1)injec~on．samples were taken 

for a minimum of 3 h． Ca was measured 

by Automatic Atomie Absorption Spectro- 

photometer (model GBC 908 AA， 

Shimadzu， Japan)． Th e rat brains were 

histologically examined． Only the ratS with 

COTrec t positioning were used as results． 

C~mkad reagesm Quin and verapareil 

were purchased frore Sigma Chem ica1 Co． 

卜Daurisoline was isolated and purified  from 

the roots of M eniaperreum dauricl by De- 

partme~ ofPharmaceutical Chemlstry。China 

Ph~rmaceutical U verstty． 

RESUl 

Fig 2 showed the EEG activity of afreely 

moving rat unilaterally injected in the dorsal 

hippocarepus with Quin 156 nreo1． 1etal 
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／--Daurisoline(5 or 10 窖】，30 min after 

intrahippocampal injection， antagonized the 

decrease in (Ca induced by Quin (156 

nmo1)frab 1)．Inhibitory rates were 54±8％ 

and 96± l1％． respectively． Verapamil(50 

窖】was not active． 
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Mppocump1．LC。Leftcortex；RC。ri~t cortex· ” 《 l"二-臼oI． 
∞isodes were characterized by abnormal EEG 

patterns in right an d left cortex leads． 

Pretreatment with／-daurisoline(10 g· 1 ) 

or verapamil(15旭 · r‘)did notmodifythe 

Quin_iIIduced abnormal EEG．Episodes 1ast- 

cd about 2 h， foflowed by one seizure--free 

hour in which synchronized spiking sometimes 

appea red． 

F 3 sets out the el1 ct ofQuin 156 nmol 

on the(Ca in the infusion area in the 

hippocampus． (ca progressively de 
creased to 36．8％ below control 40 min after 

injection fseizure onset)． Between 60 and 80 

min fmaximal seizure activity)Ca“ was rc- 

duccd by about 48．4％ and after 120min fsei 

zure--free time) it gradually returncd to 
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Fig 3．ExtrKeBMar Ca“ clumgee induced QI-tit． 

ted hto left Idppocamp*u． n- 7 rats。 ± SD． 
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DISCUSS10N 

The results 

changes in(ca2+)。 
hippoea mpus with 

seizuresin al1 rats． 

showvd that significan t 

occurrcd in the injectcxl 

amounts of Quin causing 

A comparative analysis of 

C content in brain pcrfu~ate and EEG 

activity at variOUS times aftcr Quin administra 

tion indicated a close temporal@．orrelation be - 

tw0en Ca计 changes in injected area and de- 

vclopman t ofseizure activity． M oreover ， the 

se lective NM DA rec eptor anta gonist D一 

(一卜2_-且mino一7一pbosphonoheptanoic acid 

(AP--7)ts) at a dose shown to block the 

excitotoxic action of Quin。preventcd the fa11 

in (Ca indieating that this effect was 

receptor mcdiated． 

In the present study。 ，．daurisoline 

dram atically antagonized Ca influx induced 

by Qum， but failcd to modify abnorm al 

EEG． This funct／onal study of，．daurisoline 

is consistent with the investigation of M g ， a 

calciurn channel blocker， inhibiting the 

changes in the (cg1 induced by Qain 
with out anticonvulsan t activityle

． The 
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experiments showed that 卜daurisoline acted 

immediately on NMDA-opcrated calcitim 

channe1．but not on NM D A receptor and fur． 

t_her supported our previous findings(718' that 

／--daurisoline potently blocked voltage—‘oper- 

at0d 0r receptor—operated  Ca舯 channels． 
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左旋蝙蝠葛苏林碱对自由活动大鼠喹啉酸引起 
海马神经元钙内流的影响 

鲁友明、刘国卿 

(中国药科大学药理教研室，南京 210009，中国) 

提要 观察 自由活动大 鼠海马袢经元外 Ca 浓窿 

(Ca ．同时记录脑电话动 海马内注射 Ⅳ一甲基一D- 

门冬氨酸(NMDA)受体激动剂喹啉酸 156 nmo1．1 h 

后，注射部位由~(ca2q 内流，(ca2’)。下降 48±5％ 

伴随两懂j皮层脑屯异常 左旋蝙蝠葛苏林~t(t-Ds1)拮 

抗喹啉酸引起~9(Ca )。下降．不影响异常齄屯 提 

示 ．I-Dsl阻断 NMDA操 纵 ca 通道 ．不 拮抗 

NMDA受体． 

关键词 蝙蝠葛苏林碱；喹啉酸；钙通道阻滞剂；海 

马；惊厥 
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Effect of int ahipp0campal quinolinic acid infusion on the amygdala 

kindling in rat 

PING H¨一Xian， LIU Guo—Qing，XIE Lin，wu Hui—Qiu rDepartment ofPharmacology， 

School ofPharmacy，China Pharmaceutical University，Nanjing 210009．China) 

ABSTRACT The effect of intrahippocampal infu- 

sion of quinolioic acid (ouin)， an endogenous 
excitatory amino acid， was studied on the amygdala 

kindling． Quin I 20 nmol injected intrahip— 
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pocampally 2 wk prior to the beginning of amygoala 

kindling significantly not only produced dorud 

hippocampal pyramidal and granule cell loss but also 

decmased the numbcr of stlmulj to trigger the stage 5 

seizures of amy ala kindling． In kindled rata， 

intrahippocampal 20 nmol Quin infusion fuIly jnhib． 

jted the stage 5 of amy鲥 a1a吨 1md1ed selzurcs． 1 

inhibitory etTect of Quin was antagoniZed hy 

d卜2—amjno一7一phosphonohcptanoic acid， a selective 
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