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ABSTRACr 

删 ：To examine the effect of me thylene blHe 

(MB)on cytotoxicities of sodium nitropmsside 

(SNP) and cyclic guanosine monophosphate 

(cGMP) in cultivated cerebeliar neumils． 

Ⅳ匝 肿 DS： The cytotoxieities of xenobiotic 

SNP and e( MP on cultivated rtmfine cerebellar 

llellrons were examined according to Dessi’s 

method． Toxicity of SNP inv to mice and山e 

prophylactic effect of icy MB were investigated 

山 respect to the incidence of seizure and山e 

mortality ofmicewithin 24 h． REsI】I I．s：Ten 

min treatment of SNP l mmol·L decreased the 

survival rate ofmurine cerebellar nerve cells from 

92 ％ of nomml control to 35 ％ ． Incubation 

w．山 eGMP 0．1 nun0l·L for 1 h declined山e 

survival rate from 94 ％ of nomml to 40 ％ ． 

1niectionicv SNP 20 nmo l kilied onetenth of山e 

mice in 24 h．and SNP 30 nmol killed l1／13 of 

the mice． MB (100 nmo1) iev injection 

protected l1／13 of the mice against seizure and 

death caused by SNP (3o nmol，iev)，and 

completely elimi nated the toxieity of SNP 20 

nmo1． 00lNL1JJs10N：SNP and c( inhibit 

the nitality of murine neul~ns ／n vitro． MB 

injection icv markedly antagonizes the d0se— 

dependent neuron-toxic erieet of SNP in respect 
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of convulsion and mortality of mice 

D TR0DIJ( 10N 

Nitric oxideis a novelmessengerin nervous 

system involring neumtoxicities of lots of 

xenobiotics【 ， 
．  In view of that sodiunl nitro- 

pmsside(SNP)causes damage of rlelllDns。 ， 

SNP slowly delivers N0 n vim L4J，N0 produced 

from SNP stimulates soluble guanylate cyclase 

(sGC)to increase the level of cyehe guanosine 

monophosphate(eGMP)in cells【引．injection icv 

0f NO solution immediately set on seizure in 

mice J． it is accepted that N0．sGC—c( MP 

mechanism is inxolved inthe onset of seizure and 

death． 

In this paper the eytotoxicity of SNP and 

c( MP to murine cerebellar nell!cons， and the 

toxicity oficv SNPas wellas pmphylatic effect of 

me thylene blue(MB)inmicewere invesitgated． 

M A IERIAI_s 

Mice( mmjng species，weighing(18± 

22)g，Grade lI，Certificate No叭-3023，male 

and female matched )and suckling mice of 8 d 

were ubtained from the Animal Breeding Center 

affiliated to Academv of Military Medical 

Scienees． L．Nitro．arginine methvl ester (L． 

NAME)，cGMP，trypsin，and polylysine were 

purchasedfrom Sigma． DMEM was from Gibco 

and 24．well micmplates for cell cultivation were 

the products of Costar． Other reagents used 

were all domastic products of AR grade． 

M咂 ⅡlID )S AND REsIJI 

Cytotoxicity of SNP to cultured murine 
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cerebellar nelwe cells Micmplatcs(24．wel1) 

were pretreated with polylysine 5O mg‘L 0．3 

mL per well for I2 h，then washed ~viee with 

Ĥ 0． Cembella of suckling mice(8 d)were 

dissected under sterilized condition and digested 

Ih 0．25％ twpsin for 12 min at ambient 

temperature and then translocated into the 

inoculating nmdium (DMEM．glucose 30．KC1 
25．and Gin 2 mmol·L一 ．hal bovine albumin 

l0％ ． equine selTm1 10％ )． Cells were 

separated by gentle blowing Ih a pipette， 

filtered via a sieve(200 mesh)，inoculated onto 

Ihe p0Jylysine-treated miemplate (106 cells／ 

wel1)．ineubated at 37oC under 8％ CO2for 20 

h．and continuously ineubated fbr 48 h after 

adding a tosine arabinoside 5 mg’L～． The 

cells Were transfelred in the feeding medium 

(DMEM， uc0se 30，KCl 25 and Gin 2 ITlnlo1． 

L- ． tal bovine albumin 5 ％ ．equine Selll／n 

5％ )． Ctmnging half volume of山e iD~iunl 

twice a wk． 11Ie cuttivated cells of d 18—25 

weFe used in the eytotoxieity testsL ． 

_After sucking out the supematant in each 

well，v0rious concentrations of SNP preparing in 

feeding medium thout sertlnl were added and 

jneubated at 37 oC for 10 min ． Washed once 

wi山 the feeding medium and continuously 

cultivatedin山e feeding medium frJr 16—2o h． 

Cells survived were counted under microscope in 

the tr?oane-blue exclusion test． The resulIs 

showed that SNP 1 mmol·L caused a marked 

cytotoxieity to the marine eerebellar ceils，and 

the snlwival rate decreased from 92 ％ of山e 

normal control to 35％ (Fig 1)． 

Cytotoxidty of d：Ⅳ【P to cultivated 

murine cerebellar nerve cells Murine 

cerebeliar cells were used and the manipulation 

procedures were alike as above．Tnentioned exeeot 

that di rent concentrations of cGMP were added 

to cells at 37 ℃ for 1 h instead． The resulIs 

showed that the eytotoxiei i 山
．

ty ncrcased along wi 

the increase of concentration of cGMP． The 

7 6 5 4 j 

Contentratio~-lgmol·L 

№ 1．Cytotoxieity ofSNIP(0)and cGMP(●) 
tomttrlne eerebdlarllell~e。eⅡs． 

＼ =4 experiments． ±s． 

survival rate decreased from 94 ％ of the normal 

control to 40％ in the presence of cGMP 0．1 

ITlnlo1．L (Fig 1)． 

Toxicity ofSNPinmice and prophylactic 

effect ofmethylene blue Mice were fixed in 

prone position． A T-shape incision was made on 

the scalp for expo~sure of the skul1． Needle was 

inserled 1．5 ITlnl at a point 2—3 ITlrll in front of 

the lambdoid suture and 2 I~llfn aside of山e 

sagittal suhtre． MB or SNIP diluted jn Mder’s 

solution(NaC1 100，KC1 5．4，CaC12 3．6，MgCh 

2．6，Nal-I2PO4 1．0， aHco3 41．8，glaeo~7．6 

mmol·L一。，pH 7．4)was irdeeted icv in a 

volLnl~of 5 u L． In control mice A1der’s solution 

5 uLwasused instead ． Incidence of seizure and 

rnortalit3r of mice were exanfined 山in 24 h． 

e results showed that 山e incidence of 

convulsion and山e dea山 rate of mice inereased 

along th 山e increase of the dosage of SNP 

exhibiting in a dose-dependent fashion ranging 

from 10 to 30 mm1． hIiection(jcv)of MB 5 

min prior of SNP(icv)manifested obviouslv a 

protective effect against intoxication of SNP． 

MB 100 rmaol decreased the ineidence of 

convulsion and the mollalitv from 85％ in 

一0I-t ll 2§ e 菩 月 Ej = v 
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control mice to 1 5％of the SNP—intoxicated(30 

mno1)mice． In cases of SNP 20 nmol intoxiea一 

／ion，MB 100 lm*ol eonlpletely blocked the onse[ 

of seizure and kept all the intoxicated(SNP 20 

mno1)mice alive within 24 h examined(Tab 1)． 

Tab 1． Toxieity of SNIP in mice． M B was icy to 

mice 5 nfin before icy of SNP． P<0．O1 sNP 

control f20 nmo1)． 

P<0．0】 SNP control(30 mnol 

DIsCUSSION 

In this paper．SNP and cGMP have been 

demonslrated to be toxic Io mttrine cerebellum 

neurons． n1e animal experiments showed that 

SNPwas also toxic Vi'LO．and the mice COUld 

be faMy prevented from intoxication of SNP by 

MB． rhI)l1 MB is known to be a potent 

inhibitor of NO s)qnthase (NOS)and sGC J， 

however， since SNP nlay deliver O sponta— 

neonsly in the body thout the involvement of 

NOS catalysis ．thus the prophylactic effect of 

MB appe~ed in our experiment is ascribed to the 

inhibition of sGC other thall NOS． 
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神 性的预防作用 777l 亚甲蓝对硝普钠神经毒性的预防作用 『、／ ／ 夕 

三至童，鬯 孙曼霁 (军事医学科学院 
毒物药物研究所，北京 100850．中国) 

关键词 硝普盐；亚甲蓝；一氧化氮；玄 绲刍f七j磁 
环鸟苷一磷酸；小脑；神经元；培养的细胞 

目的：测定硝普钠(sNP)及环鸟苷酸(cGMP)对培 

养的小脑神经愿的细胞毒性和亚甲蓝(MB)对其小 

鼠毒性的预防作用． 方法：用 Dessi法测定 SNP 

和cGblP的小鼠小脑神经细胞毒性． 测定 icy SNP 

的小鼠惊厥发生率和 24 h死亡率及 MB对其毒性 

的预防作用． 结果：给予SNP I nm~ol·L IO rain 

细胞存活率由对照组92％降至 35％． cGMP 0．1 

nm~ol·L 作用 l h，细胞存活率由94％降至40％． 

SNP 20 nmol icy使 1／10小鼠在 24 h内死亡．30 

i~nol使 l1／13小鼠死亡． MB 100 nmol iev可预防 

l1／13的 SNP中毒(30 nmol，icy)小鼠发生惊厥及 

死 ，可完全消除 SNP 20 ranol的中毒效应． 结 

论 ：SNP和 cGMP对小 鼠小脑神经细胞有 细胞毒 

性 亚甲蓝明显对抗 icy SNP小鼠的惊厥和死亡． 
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