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目的：观察银杏 内酯 A和 B，PAF拮抗剂阿帕泛 

(Apa)和 NOS抑制剂 ￡一NA对新生大 鼠小胶质细胞 

(Mi)产生 NO的影 响． 方法：以 Gfiess反应测定 

亚硝酸盐 含量 表示 NO量 ． 结果 ：在 静息 Mi， 

gil 出 (BN52063，BN52021)．in v ous clinical GA．GB和 Apa在 1—10 000 nmol·L 范围对 Mi产 

r 一·JI~t,ki GeⅡsig 994；10：141一 · (1星生NO没有影响，但L-NA可浓度依赖性地抑制 

古内醋抑制新生大鼠小胶质细胞产生一氧化氮 N0产生，其ICe0(95％可信限)值为3．4(0．8一 
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14．9)vmol·L～． 而在激活 的 Mi，cA，GB和 ￡· 

NA可浓度依赖性地抑制 NO产生 ．其 IC~0(95％可 

信限)值分别为 5．7(1．8一l8．1)，1．1(0．3—4．4) 

和0．5(0．1—2．8)mad·L-。，但 Atm不能抑制 N0 

产生． 结论 ：GA和 GB抑制 LPS诱导 Mi产生 

NO． 
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A皿 ：To exKi~ne whether niuic．o：dde(NO)is 

involved in the toxicity of 8olnal1． M吡 印0Ds： 

Wjtll pretleatmcnts of icy L．arginine(A曜，the 

ml~trate of nitric—ofide synthaso NOS)，  ̂． 

nitro-L．arglnine mo tbyl ester (NAME． 出e 
inhibitor of NOS)，the latency of seizure，and 
the mortality of mice induced by$onlan poisoning 

wel'e exarrdned． nle activities of brain NOS in 

soman-into：dcated mice were measured 

RESUU暇：In case of Arg pretreatments。the 

latency decreased(P<0．05)from (5．2 4-1．8) 

rain(contro1)to(4．3±0．8)rain (Arg 160 
nmo 1)，and the mortality inc玎 lsed(P<0．05 ) 

from 50％ (contro1)to 81％ (衄 160 nmo1)． 
In case of NAME pretleatment． the latency 

increased (P <0．01)from (4．0± 1．1)rein 

(contro1)to(14．5±5．0)mln(NAME 2．2O 

m时1)，and the mo rtality decreased(P<0．05) 
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from 87 ％ (contro1)to 50 ％ (NAME 2．20 
vmo1)． The to：deity of$onlan in mice wa8 

enhanced by A and reduced by NAME all in a 

dose．doperident fashion． NAME antagonized the 

enhancement of ∞珊aIl poisoning by A ． 

II"Rt~Clition of mi ce with s0n∞ increased the 

NOS acitivity in cerebrum， cerebe】】Jlm， and 

hippocamlous from 10o ％ t0 104 ％ (P < 

0．05)，ll5％ (P<0．O1)，and ll1％ (P< 
O．O1)， respectively． CONCLUSION： 11 
onset of seizure and death of mice induced by 

solnanpoisoning  aIe relatedtothe NO messenger 

system 

Soman is a potent inhibitor of acetylcholine— 

sterase． The enzymelosesits aetivity after being 

phosphonylated，hence the released acetylcholine 

aemmmlates at the syrmptic cleft，consecutively 

stimulates the chollnergic receptors causing flo- 

called hypercholinergy． 

Being  a highly reactive free radical，nitric． 

o：dde(NO)manifests cywtoxic actionin n~u_rorl8 
intoxicated by many c0nm0uI池 L 一3j． We aIe 

intriguing in whether NO is also involved in 
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M A．I1口U Î S AND M匝．I1II(匝Is 

Materials Kunming mice(培 一22 g， 
medical animal No 01．3O23．Laboratorial Animal 

Center，Academy of Military Medical Sciences) 

used． ．nitro-L．a~nine methyl ester 
(NAME)，soybean trypsin inhibitor，leupeptin， 
and aprofinin we∞ purchased from Sigma． 

Phenylmethylsu~onyl fluoride (研 SF) and 
H ’vere purchased from Serva． Soman 

purltywas >98％ ． Other reagents were CP． 

Smman toxicity The skull of lllouse wa$ 

【D0sed by making a T-shar* incision ai the 

stal1． A needle was inserted into the right 

cerebroventriclein a d∞tll of2．0 nlrtlinfront of 

the lambdoid suture and 1．5 nlrtl aside the 

sal tal sutul~． Aliquots(5 )0f 一a哂TliTle 
( )and NÂ皿 dissolved in Alder's solution 
(NaC1 l0o，KQ 5．4，CaCl2 3．6，MgC12 2．6， 

NaH2PO4 LO，NaHCq 41．8， uco∞7．6mmol 
· L_。．pH 7．4)were injected icv before sc 
iection of s0ⅡlaT1． To the iIn0 caLion~ntrol 

mice aliquots(5 gL)of Alder's solution were 
{ectedicy． Latency between 8c咖 m  andthe 

onset of seizul~ as well as the mortality in 24 h 

were recorded． 

Determination of N0s activity Mice 

ected sc with sOttlan 0．14 mg·kg一 were kilied 

when seizure appeared． Ⅲ ceI~brLlll1． 

cerebellum，and hiplxwampus were cooled on ice 

and homogenized with ⅡEPEs buffer 10 mmol· 

L_。containing sucro~ 0．32 mol·L_‘．edetic 

acid 0．1 mmol·L～ 。dithiothreitol l mmol·L～ ． 

soybeall trypsin inhibitor 10 mg’L～ ，leupeptin 

10 nag’L～ ，apmtinin2 g’L～ ，and唧 l g 
·L_‘，pH 7．4(1：5 wt／volfor cerebrum；l：10 

wt／vol for cerebellum and hippoeampus)． Ⅲ 
homogenates 8pun at 10 000×g for 3 rain． 

The supematantswere stored onice andtheNOS 

acridty was determined immediately． 

RIeSUI腮  

Pj叽哪吐a6∞ of s0咖 toxicity by Arg 

hl the ~ntrol group 15／30 mice died with 

vigorous convulsion after 8oman intoxication 

(O．15 mg’Jcg_。，sc)with a latency of(5．2± 
1．8) min． The k峋 1cv to onset in mice 

reoeiving Arg 160 nmol before intoxication was 

shortened，and the mortality obviously increased 

along with the inc~ ins do~res of A曙 ( I 

1)． Mice injected Ars or citmlline alone up to 
160 n

．

mo1
．

did耐 sll y s卿  w In 6 h 

exaffflned． 

1曲 1． EII吼 0f pl吼n蚰吡哪t cttwgin~e蚰 蛐衄 p幽  

i口 ∞ ． AI窖5 L icyl 5 n吐n p栅 to蛐衄 O．15mg．I噜 

妇 暇 ． ± ． 中 >0．惦 ．b／,<0．惦 坩 咄 蛆 e． 

Dumm4tt蛔 t． dp>O．惦 l ‘O．惦 l冒 咄 蛆el 蛔 t． 

Pro删 ∞ of s0m蛆 intoxication by 

NAM匝 Aliquots(5吐 )of various concentra． 
tions of NAME A1der's solution were in；ected 

icv in mice． NAME O．55 and 1．10 mnol did 

not cause any dIange in the lllouse behavior， 

whereas 1．65 and 2．20 wnol induced a shghtly 

sedative effect in mice． In the control group． 

same volumes of Alder’s solution without N M̂E 

were injected icv to the mice．2O，23 mice died 

of s0nlaTl challenging(0．埽 mg’Jcg～，sc)10 
min later with convulsion． Mice pretreated with 

NAME survived against 8oman m~ fion in a 

dose．dependent fashion，and the latency to onset 

was prolonged( I 2)． 

1铀 2． 腑 0f 咖 t蛐 t 0f blAM E ∞ m p幽 砌 鸣  

血mice． blAME5JIL ，10曲  I盯佃 m 0．18mg 
’ ∞ h 叫 喇 I∞ ． ± ． 

>0．惦 l ‘O．惦 l cp‘O．01坩 Td岫 ，Dmme~ t蛔 t． 

>0．05， ‘O．05 l冒 眦 ， 蛔 t 

NAM E antagonism of Arg effect on 

s0m蛆 pots~ ag In intoxication group．12／25 

mice recievi g Alder's solution without A]曙 or 

NAME died of poisoning． Mortalities of mice of 

the ∞rIt[ols(80 and 160 nmol，5 min prior 
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to SOITIIt／I intoxication)raised up to 67％ and 

83％ ．respectively．while mice of the NAME 

control(1100 nmol， 10 min prior to sOiIllt／l 

intoxication)declined to 20％ as expected． In 
1Ill’eroinieetiom with NAME and Arg into the 
8／t／he Yentrlcle in tandem 10 rain and 5 rain 

before sO／ilan challenging， NAME 1．1 tanol 

completely antagonizedthe effect ofAIg 80 nmol， 
Or partially blockedthat of160 nmol( lb 3)． 

Tab3． 曲 0fthe 锨 0fArg NAMEm 

p口．瑚面唱 缸出 ．Arg丑ndNÂ棚E(5 ofeaela，icy)were 

mia,Glnje,~ 5 lO m_m be 鲫哪 p0 l面唱 f鲁c 0．14 

脚瞎·k窖一 )甩ipec廿v由． ：lc ． <O．01 w s岬  
伽口 rd，f e ． <0．0s惯 鲫哪 伽岫  ． 瞳 ． 

Brain N0s activities in 舳舢 poisoned 

mice Mice intoxicated with S01TIIt／I(0．14 nag· 
- 。

，sc)weYe killed a8 Soon as the seizure 
appeazed． Intoxication of mice with s ∞an 

incH撼sed the N0'3 activity in cereb／'tlln， 

cerebellum． and hippocampus from 100 ％ to 

104％ (P<0．05)，l15％ (P<0．O1)，and 

l11％ (P<0．O1)，respectively． 11le NOS 
activity of cerebrum， cerebellum， and 

hiO0ocatnplm in control mice Were (1．20 ± 

0．15)，(2．86±0．26)，and(1．68±0．28) 
nmol·g～ ，respectiviely． 

D巧CU 

We have detemained that acetyleholine 

significantly elevated the free intrasynaptomal 

C ． and the effect could be blocked by 

atropine(result not shown)． It is known that 

free C rising up to e,,o~eentratiorts higher than 

400 nmol·L一 would activate the NOS which 

keepsinactivated atthe re~ting stateLsJ，andNOS 

could catalyze AI oxidation producing nitile 

oxideL ． 811 important slgnati~ molecule in a 

variety of physiological and pathol cal event8． 

In the p】ce experiments，／we demomtmted that 

the toxicity of flotnBrl in mice could be increased 

by pretreatment with the NO donor AIg，and 
reduced by NAME，the inhibitor of NOS． It 

implies that NO an important role in the 

flotnBrl intoxication． 1l mechanism of the 

action of NO deduced froin the above—metioned 

data 8een1s to be a8 follows：flotnBrl—— AChE 

一 ACh十一 M—AChR— ca2 十一 NOS十 
一 N0十一 soi]llfln to：deity十． 
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氧化氮合酶 ；硝基一精氨酸甲醇 坤车 生 ： 

目的：探查索曼中毒机制是否有 NO参与． 方法 ： 

预先侧脑室注射 A璀、N~kNE，观察索曼 中毒小鼠 

惊厥潜伏期、死亡率及脑 中 NOS活性 变化 ． 结 

果 ：A璀预处理时，潜伏期从 5．2 mill(对照组)缩 

短到 4．3Ⅱ血 (A璀16(1nm01)，死亡率由50％ (对照 

组)增加至81％ (A璀 161)l1n )． N~kNE预处理 

时，潜伏期从 4．0ⅡIill延长到 14．5Ⅱ (N~kNE 2．20 

Ⅱn01)．死 亡 率 由 s7％ (对 照组 )减 少 至 50％ 

(NAME 2．20~m_o1)． 索曼的小鼠毒性被 A璀增强、 

被 N~kNE减弱，均有剂量依赖性． 索曼 中毒可使 

小鼠大脑、小脑及海马的 NOS活性分别增加4％， 

15％及 11％． 结论 ：索曼 中毒小 鼠的惊厥及死 

亡与 NO信使系统有关 ． 
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