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Toxicity of dopam ine to mouse neuroblastoma × rat gliom a hybrid 

(NG108)cells in vitro 

WANG Ren Gang．ZHU Xing Zu (Department of Pharmacology』，Shanghai Institute of 

Materia Medica，Chinese Academy of Sciences，Shanghai 200031，China) 

AIM ：T0 study toxicity of dopamine to mouse 

neuroblastoma× rat glioma hybrid (NG108) 

ceils． M EI"HODS：Cell viability was estimat 

ed using 3-[4，5-dimethyhhiazol 2一yl J-2，5 

diphenyhetrazolium bromide (M TT ) assay． 

RESULTS： Dopamine at i00 mnol L was 

toxic when added to cultures 24 h after plat 

ing． The cel1 viability was about 1／4 of con 

tro1． Toxicity did not seem to be mediated by 

dopaminergic receptors because the dopamin— 

ergic antagonists sulpiride and Sch一23390 did 

not block the toxic effect of dopamine． Cata 

1ase 50 kU L ，superoxide dlsmutase 50 kU 

L一。and l-ascorbic acid 200 p-mo1 L blocked 

the dopamine(125 gmol L。。)toxicity and ete 

rated the eel1 viability from 25．9I 11．0 to 

74．8土 4．4 ， 72．3土 4．5 and 71．4 

± 2．3 ， respectively． CoNCLuSH)N： 

Dopamine toxicity to NG108 cells was mainly 

attributed to the oxidation of dopamine and its 

toxic by—products，eg，H 02． 
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During ischemia，neurotransmitters SUCh 

as glutamate and dopamine rise dramatically in 

the extracellular fluid of the brain ． G1u— 

tamate—mediated neurotoxicity to cerebraI cells 

might involve calcium influx into cells and the 

formation of nitric oxide ． Oxygen free 

radicals originating from dopamine oxidative 

processes might be a cause of the degeneration 
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of the dopaminergic nigrostriatal cells’ ． In 

the present study，we observed the toxicity of 

dopamine to mouse neuroblastoma × rat 

glioma hybrid (NG108)cells and the protec— 

tive role of oxygen free radical scavengers 

catalase and superoxide dismutase． 

M ATERIALS AND METHoDS 

Reagents Dulbecco's modified Eagle's medium 

(DM EM )and fetaI calf serum (FCS)were purchased 

from Gibco． 3__4，5 Dimethyhhiazol 2-y1]一2，5 

diphenyhetrazolium bromide (MTT ) was obtained 

from SeEva． Dopam[ne， sulpiride， l-ascorbic acid， 

catalase，and superoxide dismutase were purchased 

from Sigma． Sob—g3390 was from Sehering Corp， 

B1oomfield NJ， SA． 

NG1O8 eell cultare NG108 cells，obtained from 

Dr De Maw CHUANG (NationaI Institute of M enta1 

Heahh， Bethesda M D， USA )． were caItured in a 

growth medium consisting of DM EM 90 and heat 

inactivated FCS 10，0A supplemented with penicillin 100 

kU I _。and streptomycin 100 rag L一 n a humidified 

atmosphere of 95 a r+ 5 CO2 at 37 ℃ ． The 

cells were grown in 24 cm glass bottles． Celt viablti— 

ty was assessed by trypan btue dye exclusion． The 

medium was frequently renewed to avoid exposure of 

the celIs to an acidic environment． 

M easurement af cell viability The M TT assay 

was used ro measure the viablI Lty of cells” ． Cells 

were placed in 96 well microt[tre plates with a densitv 

o 1-8× 10‘ceils per well and incubated with norma} 

medium for 24 h The medium was rep[aced with new 

medium including drugs but excluding FCS． The cetts 

were incubated for a further 24 h． After the medium 

was aspirated off，the celts were incubated with n0r— 

mal medium f0r 1 h． The med[om 100“L with MTT 

D-5 g L was added to each well and incubated at 

37 C for 4 h． Me2SO 1 00止 was addedto dissoIve 

the M TT formazan for 15 min
． T he opfica1 densitv at 
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550 nm was determined by a DG3022 plate reader 

(Chinese Electron Tube Factory，Nanjingt China) 

Ce1【viability was expressed as MTT reduction lrl corrx 

parison with contro1． 

Statistic analysis Data were expressed as 土 s 

and ana】yzed by t test． 

RESn JLTS 

Cultures were exposed to dopamine 2．5， 

25．125，or 250 mo1 L— for 24 h． No effect 

of dopaminewas seen at 2．5 and 25“m0l L ． 

In dopamine 125 gmol L ，the cell viability 

fel1 to about l／4 of contro1． No cells survived 

at dopamine 250“moI L at which phenol red 

acquired a brownish color，presumably from 

the presence of oxidative products of dopamine 

(Fig 1)． 

Fig 1· NG 108 cells’viability in response to dopamine 

treatment． "：7 samples一 土 ． 

< 0．01 contro1． 

Sulpiride and Sch一23390 failed to block 

the toxic effect of dopamine even at a very 

high concentration of 200 mo1 L (Tab 1)． 

W hen cultures were exposed to dopamine 

125 gmol L～ ．dopamine 125 mno1 L plus 

catalase 50 kU L ， or dopamine 1 25 “m01 

L一。plus superoxide dlsmutase 50 kU L i、the 

viability of NG 1 08 cells was increased greatly 

by catalase and superoxide dismutase· 

一

Ascorbic acid at 200 mo1 L一 also blocked 

dopamine toxicity (Tab 1)． 

Tab 1． Effects of sulpiride (200 ptaol L叫 )，Seh一 

23390 (200 pmol L )．catalase (50 kU L叫 )，super— 

oxlde dismutase(5O kU L )，and I-肚 c0rblc acid 【200 

pmol L一 1 oR dopam lne (125 pmol L ) l~xiclty to 

NG 108 cells "= 7 sam ples． 

甲 < 0．01 control； P< 0．01 y dopamIne． 

Cell viabi ity／ of control 

su1piride 

Sch 23390 

catalase 

Sllperoxide dism utase 

f ascorbic acid 

dopamlne 

dopamine+ sulpiride 

dopamine+ Sch 23390 

dopamine+ catalase 

dopamine+ superoxide dismutase 

doparnine+ ￡aseorbic acid 

102．6士 6．9 

101．3土 6．3 

104．1土 14．2 

103．9土 8．1 

98．2土 5．6 

25．9土 n ．0 

27．3土8 6 

24．0= 6．4 

74．8土 4．4 

72．3土 4．5 

71．4土 2．3| 

DlSCUSSIoN 

In the present study， we found that 

dopamine was toxic in 100 vmol L一 to NG108 

cells and that the toxicity of dopamine was not 

blocked by dopaminergic antagonists sulpiride 

and Sch一23390． These data argue against re— 

ceptor mediation of dopamine toxicity． The 

possibility that dopamine toxicity might be 

mediated through toxic by——products of the oxi· 

dation of dopamine was considered． The re 

suhs that catalase and superoxide dismutase 

protected NG1 O8 cells against dopamine toxic— 

ity suggest that H202 

mediate the dopamine 

and superoxide anion 

toxicity． It has been 

reported that the oxidative metabolism of 

dopamine has the potential to generate cyto- 

toxic free radicals such as H202 H202，in 

turn，can give rise to the formation of hydrox— 

yl radical and other reactive species which may 

lead to tissue damage． Our results suggest 

that a likely mechanism for dopamine toxicity 
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t0 NG1 08 ceils is the oxidation of dopamine 

and the production of H。O2． 
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多巴胺对小鼠神经母细胞癌和大鼠神经胶质瘤 

的杂交(NG108)细胞在体外的毒性 

王仁刚，朱兴嵌 ^ ／ 、>r 

(中国科学院上海药物研究所 ．上海 200031．中国) 

／3目的：研究多巴胺(DA)对小鼠神经母细胞瘤 
。』和大鼠神经胶质瘤的杂交细胞 NGI。8的毒性． 

方法：用 MTT法 测定 NG108细胞 的活性． 

结 果 ：当 DA 浓 度 在 100／~mol L 时 对 

NGI。8细胞有毒性作用． 这时的细胞活性仅 

为对照的 i／4左右． DA受体拮抗剂好必利和 

Sch一23390不能阻断 DA 毒性，表明 DA对 

NG108细胞的毒性作用不是由 DA受体介导 

的+ DA (125 mo1 L )的毒性作用能被过氧 

化氢酶 (50 kU 乙 )、超氧化物歧化酶 (50 

kU L )和维生素 C(200 Fmol L )抑制． 它 

们分别能使 NG108细胞的活性 由 DA 单独作 

用时的 25．9士11．0 上升到 74．8士4．4 、 

72．3±4．5 和 71．4±2．3 ． 结论 ：DA对 

NG108细胞的毒性作用是由 DA氧化代谢产生 

的有毒产物如过氧化氢引起的． 

关键词 多巴胺 ；神经母细胞 瘤；神 经胶 质 

．璺 培养的细胞； 细胞存活； 舒必利 
Sch一23390；过氧化氢酶；超氧化物歧化酶 
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