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Effects of puerarin glutamate exdtotoxidty on cultured mouse cerebral 

cortical netlrons 

DONG Li—Ping ，WANG Tian-You (Being NeurosurgicaIInstitute，Be~'ing 100050，China) 

KEY W ORDS puemrin； neulx~ns； sodium 

g]ulamate； N—methylaspartate； kainic acid； 

ky~ nie acid；quinoxalines；lactate dehydro— 

genase 

Am ：To study the effects of puerarin (Pue) 

唱aiIlsI injury of cultured neurons by sodium 
glutamate (Glu)． M暇T1}I(如ls： Neuronal 
rlmnzge induced by Glu．N—methyl—D—aspartate 

(NMDA)，and kainic acid(KA)，a8 well a8 the 
actions of Pue and s0me excitatory amino acid 

antagonists (EAAA)， weIe measured by 
determiningthe leakage oflactate d~ydrogenase 

(IDH)from nerve cells． REsIⅡ． Is： n 24一h 
leah ofLDH was ineighedfrom ceHs exposed 

eitherto Glu 100 and 5OO wml·L f0r 15 rain 

(from 20-i-4 kU／g proteinin~ntrol groupto 35 
-i-3 kU／g protein in Glu 100 tmaol·L group 

andto46-i-6 kU／g proteininGlu 500gmol·L 

group)or to NMDA 500 tmaol·L or KA 500 

wnol·L for45 min(from 19-i-4 kU／g protein 
in control groupto 27±3 kU／g proteininNMDA 

group and to 30-i-5 kU／g protein in KA group)． 
Pre and post—treatment with Pue (100 pmol 
· L一 )decreased the leakage ofLDH．which was 
similar to the effects of EAAA ky~ ie acid 

(from 35-i-3 kU／g protein in Glu 100 pmol·L 
t0加 ±5 kU／g protein in kynurenic acid group 

and to 22±3 kU／g protein in Pue group)，现 一 

2-amino-5一phosphonovaleric acid (APv)(from 
27±3 kU／g protein in NMDA dama酬 group to 
183 g protein in group and to 19 t 5 

kU／g protein in Pue group)or 6，7一dinitro— 

quinoxalin~2，3(1H，4H)一diarl(~(DNQX)(from 
30±5 kU／g proteininKA damaged~ntmlto 22 

±5 kU／g protein in DNQX group and to 20±4 
kU／g protein in Pue group)． Post—treatment 

with Pue (100／maol-L )was able to ieduee 
leakage of LDH from neurons口D0s ed to 

Glu100Ⅲ 01．L f．0r15 min(from 35-i-3 kU／g 

protein to 27±4 kU／g protein)． CONCLU- 
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SION： Pue had protective effects on neurons 

damaged by Glu，NMDA，or KA． 

Glutamate (Glu) is an excitatory ileUlD— 

transmitter in the mammalian brain． In 8Oll1~ 

neuropathothies， such a8 cerebral hypoxia- 

ischemia，epilepsy， Huntington’s di ，and 

AlzheimeCs disease，exo~$$ive release。abnonml 

leakage，and i叫)aired uptake of Glu result in 

extracellMar Glu accumulation． Glu causes 

neuronal damage mainly via N-methyl-．D-．~partic 

acid (NMDA) and kainic acid (KA) 
receptorsL 

． 
Many Glu reeep~r antagonists 

have protective effects on neurolls． but their 

effects are not satisfactory in the clinic． W 

was doneinmany counlFie8to searchforlowtoxic 

and non—specific dnl鼬 with protective effects on 

brain． Puemrin(eue)．8-C—C—glueopyranosy l一 
4'-7一dihydro xyisoflavone，has been used for the 

treatment o
， ．

f is
、
chemic and reperfusion injuIy to 

tlle hear￡L2—4j and arterial obstruction of 

retina1．5 J
．
W found it affected the function of 

neurolls viatheinhibition of a subtype of sodium 

channelsL ． It would be intriguing to know 

whether Pue pmtecm the brain a~ nst glu 
neuroto~dcity． n1e present ~tudy was to 

investigate whether Pue could pmve~ EAA— 

induced damage in cultured mouse cerebral 

cortical neuron~． 

Chemiads Puerarin(Pue) supplied 
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bv the Insfim~ of Materia Medica， Chinese 

Academy ofMedical Sciences(purity>95％)． 
． ~lutamlc acid lllOI1osEldiulTl salt(Gh)was 
0htairled from Sha】n# lai Institute of Bi0c】l gtIy， 

ChiileSe Academy of Sciences． Glycine was 

obtained from Beliing Chemical Factory． N- 
methyl-D．~mrtic acid (NMDA)，kainlc acid 

(KA)，k~urenic acid， DL．2．amino-5-ph0s- 
13honovaleric acid(APV)，and 6，7-dinitroquino- 

xaline．2，3(1H，4H)．diane(DNQX)were bought 
from Sigma c0． 

n1e chemicals were dissolved in M ．free 

balanced salt solution(BSS)：Naa 135，KC1 5， 

Group A Agoaist~Gln 

Group B Agonist=Glu 

I)Pr~-Lad post-treatment： 

b1 Post-treatmeat： 

Groap C Agoaist=NM DA 

CaCI2 1．8，Nm CO3 3．6， uc0se 7．5，HEPES 

10mmol·L～ ，pH 7．4． 

Cell cultures Primary neuron culture~ 

were pared following the described pmce- GrtmpD I K̂  

dureL7．1
． 

Protocol 1he 9 — 11-d culmres were 

washed twice with BSS． n1e cells were 

incubated with Gh or NMDA or KA 砒 37 ℃ ． 

Toincreasethe resD0nse ofEAA receptorto Glu， 

glycine equalling to 1／5 Gh concentration was 

added to the groups exposed t0 auL ． nle 

cultures treated with BSS served as contro1． 

After Glu，NMDA or KA (EAA)exposltre，山e 
cells were washed twice with M口Ⅵ．returned to 

山e initial cultIlre Illediunl and maintained in a 

C02 incubator for 24 h． Cultures were divided 

into 5 groups LIlg l ． 

Group A)au dainage group：the cultures 

wero exposedtoGlu 50，100．or 500gmol·L一 

for 15 nfin． 

Group B)Gh +chemicals：there were 2 

subgroups：a)Pre-and post．treatment：Pue(1， 

10，and 100 啪1·L )orkynurenic acid(100 

V-mol·L ) ven 1 h before and during the 15- 
min exposure to au 100 Ⅱrn0l-L and forthe 

following 24 h． b)Post．treatment：Pue(10 or 

100 v．mol·L )was added to the cultures for 

24 h following the 15．min exposure to Gh 10o 

gmol·L一 ． 

Group C)N佃 A damage and pre．and post． 

treatment with chemicals：the cultures exposed to 

NMDA 50o vmol·L。。f0r 45 min se~ed as 

damage group． Pre- and post-treatment with 

chemicals meant Pue 100 mnol·L or APv 100 

vmol·L administered 1 h before and during the 

45 min exposure to NMDA 500gmol·L and 

GroupE 

J lMgX4．fre~BSS， 缸面ch 出P_| 曰 MEM,目 -goni鸭 
groupB；APV ．m gripC；DNQx ．m gripD)' 

咖  ． 

forthefollowing 24 h． 

Group D)KA danlage and pre．and post． 

treatment witIl chemicals：the cultures exposed to 

KA500 tm~ol·LI1 f0r 45 nfin served as damage 

group． Pre-and post-treatment with chemicals 

meant Pue 100 vmol·L一 or DNQX 100 vmol· 
L administered 1 h before and during the 45 

min exposure to KA 500 t~mol·L and for the 

following 24 h． 

Group E) Pue or BSS treatment： I e 

culturesweretreat甜 th Pue 100tm~ol·L f0r 

24 h orBSSfor45min． 

Determination of LDH and lrote~ 

Following the 24-h incubation．the【 H activities 

in medium were determined u8i|lg the Kit for 

LDH (Beiji~ Chemical Factory)． The ceils 
were digested in NaOH 0．2 mol·L一 for protein 

日 

Ⅱ l "U - Ⅱ h 
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determination~ 
． LDH activities were expressed 

as kU／g protein． 

Statistics Resultswere presented as ± 

and analyzed by t test． 

RESIⅡ腮  

Gh injury Expostl~ to Gh 100 uⅡlol 
· L f0r 15 min was sufficient to induce neuronal 

damageby the next clay，as evidenced byle~ se 
0f LDH ( 1)． 

Pue am~inst G1u injury Pre-and post- 
treatment with Pue 1 — 100 gmol · L 

concentration-depondenfly reduced the LDH 

leakage induced by Glu 100 taanl·L～ ． PLle 

100Ⅲ1mI·L一 decreased LDH leakage from 35 

±3 kU／g protein to 22 ±3 kU／g protein(P < 

0．O1)． 田le potency Ⅷ similar to that of 

kynuranic acid100tanol·L ( 1)． Post- 

treatment with Pue 100 tanol ·L一 alSO 

attenuated nelllOll dallm冒e cau8ed by Glu． Ihe 
leakage of LDH was lowered from 35±3 kU／g 

protein to 27±4 kU／g protein( 1)． 

Pue am~inst NMDA aim KA~aiurr In 
culII11~S treated with NMDA or KA 500 

·L_。，the LDHkaka swere increased(27±3 
kU／g protein or 30 ± 5 kU／g protein 

respectively．P <0．01∞ contro1)． Pre-and 

post．trea~nent with Pue 100 gmol·L Iema 

ly reduced the leakage ofLDH inducedby NMDA 

orKA，resemblingthe effects of )V orDNQX， 
respectively( 1)． 

WheⅡ cultUI~S Were treated wi出 Pue 1()o 

tm~ol·L一0 for 24 h or B! for 45 min．the 24-h 

leaka聆 of IDH from the cells did not chang~ 

( 1)． 

When EAA receptors ale excited．Na and 

Caz influx increase，accompanied by passive 
C1一 and water influx L ． rI11eSe induce the 

neuronal swelling and theleakage of LDH． An 

excessive Ca2 influx and resultant cellular C 
overload lead to generation of free radicals． 

Once free radicals are formed ，they may promote 

flLrlher excitotoxic injury by promoting gtut~mate 
telease【0 ． 

ure of cultured rleuIons to toxic 

glutamate concentration for seYei~ minutes 

Tab1． Tk 24-hl目岫  0fLDH from 唧 哪 tiler GhI．NM DA，盯 KA 四p0蛐re and erect 0f 删 with 曲 即蛔 k 帆  

24．hk II阴 0f咖 from 耻 I隅 龆 COall NMDA，orIKA． n=昭pe而删 b from 3—6 瞌 ． ± ． 

>O．0s -冒 删 霉r呷 ． d1,>O．0sl tp<O．01-冒B鼹 o0d A． tp>O．0sl P<O．01-冒 Gh．1帅 Il瑚 I·L。 霉r呷 ． 

Ip<O．01坩 B璐 o0 B． 叩 <0．01-冒NMDA 岬 ． <O．01坩 KA岬 ． 
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results in neurotoxieity which develops in the 6 ji HI,，Wang吖 · Puerar~inhibits od0I耐r mi 

following 24 h This is an experimental sodium eta'~ntinmt dorsal r00t gallipolimⅡom 
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葛根素抗谷氨酸对小鼠神经细胞兴奋毒的作用 
protectwe elleets on nerve cells agamst the 1n1ury 

m Glu at cellular level· 董丽萍，王天佑 ，、毋 
雨-神毫而再薪究所，北京100050．中国)t．c～ 
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氨酸；卡因酸；．犬尿烯酸；喹嗯啉类；乳酸脱氢酶 
辛冲揭{ 长 孬 
目的：研究葛根素(Pue)对谷氨酸钠 (Glu)引起的 

神经细胞损伤 的作用． 方法：分光光度法测定神 

经细胞乳酸脱氢酶(LDH)的漏出．结果：Glu 100 

或 500胛 ·L 作用于神经细胞 15 rain，N．甲基． 

D．天冬氨酸(NMDA)或 卡因酸(KA)500 tanol·L 

作用于神经 细胞 45 min，24 h后 LDH漏出明显增 

加；当细胞被 Gh、NMDA或 KA损伤前 1 h、同时 

和之后的24 h加人 Pue 100 maol·L_。．能明显减少 

Ⅱ)H的漏出，其作用与 B 拈抗 剂犬尿烯酸、2_ 

氨基_5-磷 酸基戊 酸 (APV)和喹嗯啉类 (DNOx)相 

似 ． 在谷氨 酸作用于神经细胞 15 rain后，加人 

Pue 100~traol·LI1作用24 h，也能减少 LDH的漏出． 

结论 ：Pue对 Glu、NMDA或 KA损伤的神经细胞有 

保护作用． 
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