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Effect of tetrandrine on proto-oncogene c-fos expression in rat cerebrum 
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AIM：To detectthe effect oftetrandrine(Tot)on 
gone 0 in cerebrtma induced by 

liDdane． a neurotoxieant which activates 

channels． METHODS：Not'them anddotblotting， 

dualwavelengththinlayer chromatc~graphy scanner． 

w used in this study． RESULTS：Lindane 30 

nag‘kg一 g押m by intr~ suicg age(ig)haereascd 

the exDres of c-f0s gene to 146 nil]j12 in rat 

cerebnma1 h aftertreatlll~lt． "let1，2，and4 nag 

’kg given by 30rain tolindane reduced o- 

如 gene exp~ ion in a cementration-devendent 

nmn【1∞ Expressed genes reached only 86，4o， 

and 39 nllxl2，respectively． CONCLUSION：Tel 

inhibited c-los gone e】 re吕8ion in rat eerebrlma 

inducedby Caz agcmist— lindane． 

Intracellular calcium ([Cd ]i)serves as the 

second signaltotrigger a series of physiological and 

pathological events，one of which is alterations in 

gene expression[“
． 

Activation of Ca2 ehannds 

learls to Caz influx． inducing expression of 

immediate early genes(1EG)including the proto- 

oncogene c—fos L引． 1EG  al'e rapidly and transiently 

transcribed via mediation of[Ca2 ]，in many cell 

types in response to a variety of extraeellular 

s nalsu ． c-fo,gene，like other IEG，encode 

transcription factors and control secondary progran~ 

of gene expression【 
．  

Increases in free intracellular calcium 

([Cd ]，)play a key role in the brmn to activate 

transcriptional events of c-~os which reflects 

neuronal injury ． In this situation．c-fo~gene 

expression has been considered to be an early marker 

of neurotoxicityI ． 

Tetrandrine(Tet)．an alkaloid isolated from 
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Radix Stephaniae tetrandrae inhibited the incn掘ses 

in[Cd ]i induced by certain Cd agonists(such as 

glutamate and K C1)in fetal rat cerebral cells[ ，and 

substantially attenuated the cortical neuronal 

u ． These evidences 8／'e consistent with the 

hypothesis that T吐 may {nhlb{t c-los gene 

expression induced by celtaln neurotoxicants in 

brain via restricting the increase in[Ca2 ]i． To 

~sgure the hypothesis，we studied cerebral c-fo, 

mRNA under Th treatmen t of rats exposed to 

1indane(benzene hexachloride)，a neurotoxieant 
which activates Ca2 channels，leading to nerve cell 

iniury． 

M ATERL AND 伍 胃．O 】S 

R I窖朗Ib Tet was g1][ted from Jinhua P~ rieal 

Factory(Jinhua，Zheji~g，C'Nna)；llndane was from IMgu 

Chemical Plant(Tianjin，China)；c-los eDNA probe from 

Huamei Bioengineering Cot0(neijing，China)；4-morpholine 

ethanesulfonic acid (MOPS)， diethyl gymcarbonate 

【DEPC)，fmxrtarmde，fieo11 4呻 ，poly'dnylpyrrdidone and 

b IIe serum alhi~nin(BSA)from Sigma(StLouis，USa)； 

prlme-alpha-Gene L rIg frmn Pmmega Corpomtkm 

(Madi5∞，USA)；[口_32 P]dCTP n Yahui Biomedical 

Engineering Coq~rafion (Bdjing，China)；nitrocellulose 

membrane fra'n Hyb0nd-N(ar~ m，UK)． 

Rats andh∞咖 b Wistarrats【0，weighing260±s 

10 g)kept under 12-h dark／12一h light schedde．w e given 

foM andwater adl／b 

Lindanewas administered byintragastricgavnge(-幛j at a 

dose 0f 30mg‘kg。。( vl1lsant d0se)dis~ved indiveoil 

2 mL，kg_。． Tel-treated rats wele divided into 3 groups 

a jngtothe doses(1，2，and 4 rag‘kg ：5 for each 

grotlp)． Tet was dissolved in HC1 0．O1 mol·L and were 

giyen byig 2 mL 30 rain priortolindane Meanwhile，a 

group of age-matched．untr~ted rats served∞ the mntrol 

( =5)and another treated wi幽 lindane alone硒 出e medel 

( =5)． 

For analysis of mRNA expression，rats were decapitated 

1 h after lindane trezt3~ent Cerebrum was immedlatdy 

hm enin dl lee． 

Northoal and dot mott~ Total RNA was isolated 

fmm cerebral tissues using  sing le-step methodL ． Extracted 
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R A was stored at 一 70 ℃ for Northern blottingl 

S~ ples containing  20 of total RNA were size fracfioneted 

by dectrophoresis for Northern blotting through 1．2 ％ 

agarose 2 ％ formaldehyde gels stained  with ethiditma bromide 

l mg ·L～ ． and transferred ovem ight to a njnooellIll 

membm e by capillary blotting in 20× SSC (Naa 3 mol 

· L ．soditrn citrate 0 3 mol·L ) Hybridizations with 

P-labeled randorrdy primed c肺 c-DNA pr0be(1．6 MBq 
· L )were carried out at 42℃ overnight in 5O％ forrna一 

咖de．5×I)ellJlardt’s solution (1×oontains 0．2 ％ Fiml1， 

0．2％ p0IyⅥnylpyrrollidone，0．2％ bovine sertlrrt albtrain) 

sodium phc~phe te 20 mraol·L～ ．1 ％ sDs．and devatured 

,
~ TIon sperm DNA 50mg‘L ． After severalwashings，the 

filters were exl3~ to a X—ray film with an intensifying SCDDel'I 

at一80℃ 

W et nitrocdlulose membran e was placed in dot—blot 

apparatus TotalRNA sample(100 5 )wasaddedto 
each well Draw liquid through membrane by suction(103 

C~x／seqoent ~meessm ere the 5锄 e aS the method 

Northern blotting  after transfer of RNA to nitroodlulo~ 

mem branefilter【川 The signalsfrom automdiqgraphyin dot 

blotting were determined by dual wavde~tgth TLC 8c&ttoer 

RESIII聃  

Northe1"11 blotting Subconvulsant doses of 

lindane(30 rng‘ 。。)increased the expression of 

fos 1 h after treatment． While no expression was 

seen in control rats Tet(1，2，and 4 mg‘kg ) 

30 min prior to 1indane decreased the pmto-on cogene 

raRNA levels in a concentration -dependent manner 

(Fig1A)． 
Dot blotting Lindane 30 mg‘kg一 increased 

the expression of e-fo~gene with respect to contml 

rats． Tet(1，2，and 4 rng· I1)30min priorto 

Iindane reduced the c-los gene expression in a 

concentration-dependent manner(Fig 1B，Tab 1)． 

Tab1． Aatoradi~rmn of e．fos mRNA dot blotting_m rat 

~enebnlm ．月 3 samples(each w pooledfrom 5 rats and 

assayed_mwipli~tc)． 4-s． 

cp<0．01 li~tlane 30 mg· 一 

A 

B ● ● ● ● · 

◆ ● ● ◆ 

● ● ● 
2 3 4 

● 

● 

5 

Fig 1． Northern blotting (A)and Dot Blotth~g(B)for 

induction of c-los gene expression inratomebra． 
Lane 1，control；lane 2，lindane 30 mg·kg一 ； 

1a|le 3，liadane30mg‘ an dTet 1 mg·kg ； 

lane 4；tiadane 30mg’虹  and_rtt 2mg·kg ； 

1 5；liadane30mg‘l诳叫 an dTet 4mg·kg～ ． 

Theomebra wcl-e collectedl h aftertrealmentwith lindane． 

DIsl口JSS10N 

Lindane can causeanincreasedlevel of[ca2 ]． 

in cerebrum in hu．am s and other ~ als( J． 

Direct measurement of free intrasynaptosoma1 Caz 

revealed that lindane increases[ca2 ]．in a dose— 
dependent mannert 

． Lindane may thus exert its 

neumtoxie effects partly by affecting calcium 

homeostasis in neurnns【12 J． The studies indicated 

that the increases in[c ]．stimulated by lindane 

in the brain result in c-fos gene expression which is 

dependent on Ca2 influx[ ． Intensitv of e-fos 

expression reflects[Ca2 ]．1eve1． Studies have also 

demonstmted that either of two types of Ca2 

channels— the N-methyl—D—aspartate(NMDA) 

subtype of glutamate receptor and the voltage—gated 

L．type C ch annel-on the neuronal membrane 

were the pathway of e-fo~gene activation after 
lindane[14 3

．
Obviously influx of Ca2 through cell 

membrane channels will stimulate e- gene 

expression and been linked to glutamate 

neum toxieity 
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Our study showed that Tet muld inhibit c一~os 

gene expression in rat cerebra induced by lindane． 

It prevented the induction mnsiderahly hv lindane in 

a o3ncentrat[on—dependent manner． Previous 

studies of Tet showed that the increases in[Ca2 ]． 

stimulated hy glutamate and K 一depolarization were 

inhibited significantly hy _ret in cerebral cells．but 

the rises[ ]．elidted by Bay K一8644 (the 
agonist of L-type channe1) was not sensitive to 

Tet。。J，and there were pmtecfive effects of Tet on 

cortical cultures injury induced hy glutamate and 

B (excitatory amino acid of non-NMDA) 

except of NIVIDAL ． These investigation are 

consistent with the hypothesis that there is ano ther 

Cd channel in neuro13al membrane．which is 

different from NMDA and voltage-gated L-type 

Caz channds，and is the pathway of activation of 

c-fo~transcription induced hy some 

like linclaRe． This channel give the sensitive 

resvmse to Tet．1eading to the inhibition of e-fo, 

gene expression Although it is uncertain whether 

the inh【ibi6on of Ca2 channels in nerve cells by Tet 

is the pathway hy which c-如 gene expression was 

attenuated． The result is true that Tet definitely 

inhibited an early marker of neurotoxicity——c-fo~ 

gene exp reSSlO11 in rat cere brnlr,, sugge~tlng that 

this drug can protect cerebrum from the injury 

induced by sortie neurotoxicants like lindane 
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色谱曩仞杀 
目的：本研究旨在探讨 Tet对林丹一 种通过细 

胞内游离钙([Ca= ]j)介导大脑 肛 基因表达的 

神经毒剂一诱导的大鼠大脑 c-los基因表达的影 

响． 方法：Northern印迹杂交 ，斑点杂交技术及 

双波长薄层色谱扫描分析． 结果：大鼠口服林丹 

50 rng·kg 1小时后大脑 o_， 基因表达明显增 

强至 1461：23rll2，而在口服林丹前30min分别口服 

Tet1，2及 4mg·kg一，大鼠大脑 e-fas基因表达 

被明显抑制(分别为86，4o和39nⅡ )，其抑制程 

度呈剂量依赖关系． 结论：Tet抑制 Ca2 激动剂 

类神经毒剂—林丹诱导的大鼠大脑 e-los基因转 

录水平的表达． 
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