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Stimulation of central cholinergic neurons by(一)clausenamide／it v／fro 
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删 ：To study the neurotrophic effects of(一) 

and(+)elansenamide on frontal cortex neurons 
in culture． M咂．I1EKmS：The activity of the 

choline acetyltransferase(CHAT)was determined 
by spectrophotometric method； protein content 

was assayed by Folin phenol method． 

REsIⅡ腮 ： (一)Clausenamide increased the 
activity of C} T and protein content in eultured 

hellions，as well as stimulated proliferation of 

neuronal cells， support survival and neurite 

outgrowth of neurons． 1he neurotrophic action of 

(一)clansenamide(0．O01—10 tanol·L一 )was 
similar t0 that of nerve growth factor． I e 

(+)clausenamide had no neurotrophic action， 

even at high concentrations (0．1— 10 ~rnol 
· L )， but neurons were damaged． CON- 

CLU团DN：(一)Clausenamide stimulated een． 
tral cholinergic neuron developme nt 

For a ven neuron or neural connection to 

survive during developme nt，proper contact with 

the projection area has to be estabhshedL1j． 
such neuron-target interactions are based on the 

production and release of specific trophie 

molecules by the targ~ area which are required 

by the innervating neurons． Some specific 

trophic me lecules，such as nerve growth factor 

(NGF)， brain derived Ilelwe growth factor 

(BDNGF)support survival or differentiation of 

central eholinergie nellronsL 一 ． Since central 

eholine
rr~c system accelerates memory 

process⋯ ． the factors which re．date survival 

and differentiation of choliner c nellrOns may 

affect abflity ofleaming and memory． 

Clausenamide is a compound isolated from 

n suppe~ed the Natic~ml Natural Scienoe Foundation of岫 ． 
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Clausena lansium (L0Ilr)Skeels J． (一)And 
(+)clansenamide were synthesized in o111" 

Institute． Clansenamide，given orally or chronic 
administration improved learning and me mory in 

step．down and step．thsough tests． and increased 
thickness of cerebral cortex an d synapses density 

inthe hippocampal CA3 regionL 
．
In attemptto 

elarifythe ncotropiemechanism of elausenamide， 

culun'ed cell offetal ratfrontal cortexwas usedto 

observe the effect of elausoBamide on C} T 

activity an d protein content， as well as 

morphological characteristics of phase-contraat 

microsco py． 
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L1雹RLU AND METHODS 

Materials (一)And(+)elau~namide 
(Mr 297)were provided by Department of 
Medical C}Iemistry，Institute of Materia Medica， 

Chinese Academy of Medical Sciences，purities 
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>99％ ． Acetyl coenz~ e A (C 2：0)w鹅 
Sigma product．its purlty is 95％ ． Choline 

chloride waft from Sigma Chemical Co，its purity 

>99％ ．4．4 一Dithiodioyrldine (4-PDS)was 

Sigma product，its pu—ty >99％． ChAT(EC 
2．3．1．6)purified from bovine brain by Sigma 

Che~cal Cowas 1．3 kU-g～ solid． NGFw鹅 

~upplied bv Chinese Academy ofMilitaryMedical 

Sciences． 

Pn ara of eultm'e Rat fetuses of 

embryonic age El5—17 were collected into Pl蛤 

from anesthetized mothers． 11le brains of the 

fetuses were excised in DMEM medium without 

selMn1． 11le frontal cortex栅 were dissected 

out． 111e tissue pieces were washed twice in 

medium and dissnoiated by g~ntly pipetting 20— 

30 times tbⅫ】小 a sterile pipetin 1．5—2 mL of 
medium． 10 mL of meditlm was added ． 111e 

supematant was mtered th m1】 a nylon mesh 

(95 gm)． rhe cells were counted in a 

hemocytometer using exclusion of trypan blue as 

criterionfor viability． Aliquots of(6—8)×106 

viable cells were pipetted into wells of 16 nun 

diameter in 2 well plates(0 tar)containing l 
mL of growth In~ llin． Cultured wells were 

previously coated overnight with a solution of 

poly-L-lysino (1 g。L )in PBS(pH 7．4)． 
rhe wells were washed 2— 3 times with sterile 

PBS beforeII1edillm was ad ded． 

The neuion8 were grown in DMEM me dium 

witll 1O％ horse Bellini and 10％ bovine senliT1． 

Cellswereincubated at 37 oC in 95％ air／5 ％ 

C02 humidified alnmsphere． 111e In~ ll／n waft 

changed to DMEM witll 5％ ho rse 8erlllTi at 24 h 

after p】at and，subsequently，every 2—3 d． 
Each change included 2 rinses ofthe cells with 

medium ． Drugs weIe added after 24 h of 

plating． 

Determination of a activity and 

protein eont~ t Cultures were washed wlth 

P 舔 and then homogenized in 250 ⅡL rH8-Ha 

buffer 50 mmol·L～ ，pH 6．O，witll O．3 ％ 

Triton X—l0o，then spun at 30o× g f0r 5 min． 

The superoatants wem taken for determination of 

ChAT activity 川，and protein content J． ch1 d 

O．fetal rat frontal cortex llelliVus were plated in 

16-rflnlwell，drugswere addedimmediately after 

pl and， cells were taken for ChAT and 

protein assays attheindicatedtimes． 

REsIⅡ腮  

Morphology Afterplating f0r3—4 d．the 

density of cells in (一)clansenamide and NGF 

wells were higher than those in control cultures． 
After 5 d，the cellswere confluent． After about 

l wk cultures treated witll NGF or／and 

(一)elausenamide showed very high rates of 
me tabolism requiring daily ch哪 e of m~ llrll to 

avoid acid访cation， while (一)clansenomide 
treated cells were shown densely paeked under 

phase-contrast mi croscopy． rhe findings showed 

that (一)elausenamide supports survival and 
neurite outgrowth of n6q11"ous ， stimulate 

proliferation of neuiDn8． But(+)elausenmnide 
had no neumtrophie effect on cultures+even in 

higher concentrations(0．1—10 rmml·L )． 
12ellDDus treated by (+)dansenamide showed 

necrosis，number of cell decreased(Fig 1)． 

alAT ac嘞 and protein content In 
frontal cortex cultures． on d 14． the ChAT 

activity and pm~in content were elevated by 

(一)clausenamide (0．(301—10 pmol·LI1)． 
(一)elausenamide stimulated proliferation of 

neuronal cells，while(+)dansenamide(0．1— 
10 pmol-L )decwased ChAT activity and 

protein content( 1)． 

Tab1． Effects 0f(一)-(+)d硼坶舢 血le日nd NGtF otl 
ChAT aalvity 日ndi~tmela eontm t缸 emmrtd fromal cortex 

eels． Cultm~ were grown 14d． n=8 6x1 

per砌 -p0dedfrom 8 eatfetu~ d 删 曲 伽‘c age$115 

— 17． ±s． <0．05．cp<O．m 惯 contro1． 
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Fjg1． Plla~ eQmrastmlerogra~ 0f 哑瑚 cortex a．I№ grownh  7 d 
(一)ehll,~ rkle；(C)wltll(+)曲 鳓咀 ；cD)will1NGF． (x 200)． 

Wj山 prolongation of days．C̈ LT activity 

and protein content increased gradually in 

(一)elausenamide and NGF~'eated wells，while 
(+)elausenamide treated group showed decline 

tendeIl (ng 2A，2B)． 

Nem-otrooic action of l一)dausenanfide 
and NGF To test whether the effects of clinics 

013 cultured neulDnsweremediated by~Jial eeUs， 
cell proliferation wa8 inhibited by the addition of 

atarabine(10 mnol·L )which reduced 山e 
number ofastrocyteswithout affectingthe number 

of nl~ulDns． NGF elevated 01AT activity in 

cortex neulDns in presence or absence of glial 

cells． Similary， (一)elausenamide increased 

Cl T aetivity wi山 Or without atarabine． 

suggesting that the action of neither NGF tlor 

(一)elausenamide depends on 山e glial cells 
( 2)． 

D CUSSIoN 

It is well established that the growth and 

differentiation of forebrain cholinergic neulDns is 

stimulated by NGIX 一 
． present study 

lab 2． E伍 砸 12~ _T the lOm a~ ol"劬暖眦 0f 

血anlbine 10 lI瑚 卜L一 ． 0皿 wen grown． 

suggests that (一)elausenamide but not 
(+)clattsenamide exert similar actions． nIe 
findings showed that there am significant 

differences in actions of(一)and(+)clallsena- 
mide． 

(一)Clausenamide stimulated the synthesis 
of protein and ChAT． Treatment ofthe cultures 

tI1 ara-C could prevent cells proliferation only 

~ghtly dimirtished the neurotrophie effects of 

(一)elausenamide．These effects suggested that 
(一)clausenamide elevs,te8 ChAT aetivity in 
cultures by a direct aL~lion o13 nellrOn~and． to a 
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D矗y0 of PIlltinlll 

Fjg2．EffeCts衄 ~~lAT越愤岫 fA)aid 曲ejn eotltellt 
fB】函a血u删 eort~ 埘舶岫 ． n：8咄 ． ± ． 

0 删 ：● f+J凼脚印 ；× (一】dl蟠舶诎 ； 
口 NGF． 

minor extent．by indirect action via stimulation of 

al cell proliferation． 

Any indirect stimulatiom rnediated by di 

cells or non．eholinergie neuronal cells was not 

involving NGF in culhlr sL12j， therefore， the 

neumtmphic actions of NGF and(一)clamem． 
mide on frontal cortex neurons were mediated lw 

d rent rrlecI】arIi ． 
Central eholinergie 

intringc plasticity to 

specifying factors and 

Obviously，such neural plssticity is parIicularly 

imeresting，since cent~ cholinergic mechanisms 

ha,：e been reeogni~ 协 be imtnm~ntal in 

nletllo processL 
． Our findings that 

(一)clausena~de increase 0LAT aetlvity of 
neurons and stimulate development of 矗Dntal 

cortex cultllI~S wi11 finally lead to jne~ nt 0f 

syn~tic structural plasticity and facilitation of 

learning andmemory．thisis benefitto elucidate 

n~tmpic nlech~lism． 
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(一】黄皮酰胺体外对胆碱能神经元生长 

的促进作用 

段 文 贞，张均 田 

(中国医学科学院药物研究所药理室 

R 2- 
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关键词 黄皮酰胺；培养的细胞；胆碱乙酰转移酌 态观察． 结果：左旋黄皮酰胺(0．001—10 p~nol 

酶； 糖 吾丽 叶；大脑皮质 甭j 丽 j ·L一 )能促进皮层神经元细胞发育，光镜下看到细 
笈 。 。 胞密度增加 ，突触生长旺盛；培养细胞 中 ChAT活 

目的：研究左旋，右旋黄皮酰胺对培养脑皮层神 性及蛋白含量较对照组明显增高． 右旋黄皮酰胺 

经元发育有无促进作用 ． 方法：用比色法测定胆 却无神经营养作用，且在高浓度时对培养神经元 

碱乙酰转移酶(CHAT)活性，用 Folin酚法测定蛋 白 有损伤作用． 结论：左旋黄皮酰胺促进中枢胆碱 

含量，细胞生长发育状态在倒置相差显微镜下动 能神经元发育，易化突触结构的可塑性 ． 

BIRLID：硎 0253-9756 一-m -Sdnlca 中国药理学扭 1995眦 ；19(4)：336—338． 

F_Me~ of~ daria lactone on cytosolic free calcium of cultured neuroll~from rat 

cerebral cortex 
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Medical 琥 妇 ，Wuhan 430030，China)； WANG Jin-Xi (State研 Laboratory ofCoordination 
Chemistry，Naming University，Nanfi~ 210093，China) 

KEY WORDS Cor／ar／a；lactones；neurons； 

cultured cells；c~ ium；cerebral cortex 

删 ：To study the effect of Cor／ar／a lactene 

(CL)on cytosolic free calcium ([ca2 ] )of 
cultured BG：qlrOIIS from cerebral codex． 

METHODS：Primary n@tLrori culme(14 d)and 

AR—CM．M【C cation measurement system were 

used，the l Ji measured． CL effect 
was observed by loading egta~c acid． 

Rl ；I】I S：1he lC Ji of cultured rleln'o／Is 

(99．4 — 103．4) nmol·L Ⅷ elevated 

concentration-dependently by CL (25 —500) 
umol·L (P<0．01)． This effect disappeared 

after loading e}瓣 acid 5 mme l·L一 ，but 

矧 ared after a( CaCl2 to 1 nm'~ol·L一 ． 

CONCLUSION： The l C Jj of cultured 

n~tllDt18 WaS elerated by CL，depending Or, 
extracellular C ． 

Epilepsy is a connnorl disorder． 31ae 

animal models evoked by Cor／ar／a laetone(CL) 

ecl suppled by tlm N瞳im N~tuml Sd曲ce Foutdati~ 0f Oaina， 

№ 39330210． 

‘C,atmtlmndellceIo 删 Xiao-Fc~g． Now lⅡthe Seared枷 镰 

m咖  ，Medical凸姆 ，]iamnsi Itei~ 154002， 
a妇 ． ‰ 86454-~ ． 商 4 867．1733． 

ia Institute Em2,vnmt~ andHealthMomwdrtg，Chinese ∞ 姗  

Pam~ iveM,~fYgne．＆ 嘈 100021．Odna． 
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WSS suitable to study the epileptogenesisL ． 

elevation of cytosolic free calcium ([Ca2 ]；)is 

the key stepinthe processofneuronalinillre and 
death ． Caleium regulation is a∞re problem 

in the study of epileptogenesis and the results 

weIe analysed easily using the cultured HG~IID／18． 

11Ie present Silldyw舾 designedtoinvestigatethe 

effect of CL 012 l C Ji． 

， 0 

0 

M AT蟹 IAI．S AND  ̂EIl10口DS 

Ag哪慨and equi~ ts CL(West Chin8 
Medical University Pharmaceutical Factory，Lot 

No 8338，~purity 98 ％ ，pH 3．5—5．5，melting 

point 211—2℃， [ ]D+ 10，C15H1B )． 

AP5，vempamil，and Fura 2-AM (Sigma Co)． 

AR-CM-MIC cation n'~asurement system (Spex 
Co)． DiaDh0．TMD fluorescence D1ieroscope 
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