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An|I：T0 exltlniI~ the eytot~ieities of 6 erode 

S打 玎瑚 ~ loid fractions from the sl ds of 

scU℃ 棚 ·忧 m unprocessed or processed 

mth various traditional p~,aeessing methods and 

13 DuIe Stry&nos~ loids from the fractions． 

M时n I(帅ls：Using cell culture，theirinhibitory 

effects 0盯Vem eel／gmwth-inb．~ tion assaY．aIId 

host cell DNA synthesis by l HJthy~dine 

(1 H】Tal1)uptake assay． RESULTS： 
ICm ofprocessed seeds 155％ and 212 ％ 

of un d ones in cell growth-inhibition 

assay and in 【 ttJm  uptake assay，respec· 
fively． ．I1le Ic50 of 13 c 0rrI md8 were 0．45一 

O．80 mm0l·L～ and 0．5O一 12 衄 0l·L～ ， 
respectively． I1le processing method mth sand 

bath exhibited a wide safety nla耳血 eoml~red 

mth other traditional processing methods or n0 

processing． I1le isomers of S~ychnos all~loi& 

and their N-oxides 1owed m eh lower 

eymto~deities among these．1k~loids． I~bmeine 

N-o~dde showed the lowest eytot~ieity． nle 

contents of isomers and N-oxides of S~,yehnos 

alkaloids were the N~est j】1 t} sand processing． 
0DNa I】s】【0lN：Processing of mix vomiea pk岬 
a critical roleinitst旺icity． 

The 8eeds of S打 功 nH ．t- r L are 

clinically u吕ed for tieving pain and p】Ⅻm 

blood e~eulation． 11le seeds Mve to be 

preceded by pcIII她 in a蛐 d bath， ng in 
an oil badl，tre wiⅡ1 a licorice deeoetlon， 

s e耳ciTlg in urine from healthy children， 

切 ngmth vinegar，眦 ，dueto hi曲 t啦icity． 

。n咕耐 卿 F № № Science 哪 

3977O蚴 ． 

toM  cAl ％ 升ID． ‰  25彤 】 ． 

Fax 86岱 — l-29D1． nⅪil bo @畸ulan．曲 ∞ 
tleeei,~ I1995-OI-08 ．~ epted19984~-19 

0H 

10：R Ig, =H 

11：RI= =0№  

13：RI{ =0№ - o 

The~algesie potency of the erode allc8l0id 

fraction of the sal1d·pr0cessed 耐 s was higher 

than that of the unprocessed seeds in aIIinlal 

expefi_ments‘JJ． I1le Ⅱ vahles of crude 
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alkaloids from oroeessed seeds of S n／．／X-UO／D~O． 

in mice were in a nal'l~w range of 2．18—2．57 

mg· ～ ，while that of the unprocessed seeds 

was 1．21Ⅱ嚼· J． Strychnine，strychnine 

N-oxide， brucine，and brueine N—oxide are 

major componentsin S nux-vom／ca． eir LDso 
were 1．1O． 1O．92，5O．10， and 766．70 mg· 

kg_。，respectivelyL2J． The content of N—oxide 

alkaloids in the seed processed with a sand bath 

W／t．~hi小el"than unprocessed 0nes． Onthe other 

hand，the LDso value of the fo1Tt3er(2．35 mg· 

) about twice that of the latter(1．21 
nag’ks )L ． Therefore，the sand-proof ing 

doubled the therapeutie index． Althou小 the 
toxicities of the seeds with 5 different processing 

meth~ were decreasedto about 50 ％ compared 

with the tmprocessed Olle．it was not known how 

each alkaloid was in elude alkaloid fractions Oil 

cytotoxicity． In this paper， eytotoxieity of 6 

crude Stryd~os alkaloid fractions from the seeds 

of S nux-vom／ca tmpmcessed Or processed with 

various traditional pr0ces8 methods and 13 

pure Strychnos alkaloids from the fractions were 

exan ned for their inhibitory effects Oil cell 

growth and host cell DNA synthesis by[ n]Tdr~ 
uptake assay． 

M ATERIAI S AND 衄̂ Ⅱ 0DS 

P】nqp田唰砌舳 of 把sI arucs Traditional 

dr~-pl,ocessings were carried out oil a laboratory 
scale using the sam  batch of the Yaw seeds of 

S vom／ca~ 
． Ground powder of the 

tmpl~cessed and processed seeds Wel-e moistened 

with 15 ％ anmaonia water． extracted with 

chloroform．flnther re-extracted tll HC1 1 mol· 

L一 ． Tne combined acidic solutions were 

adjusted to pH 11—12 with 40％ l0H solution 
and extracted with chloroform． nle combined 

chloroform solutions were evaporated ／n∞∞ to 

give a crude alkaloid fraction． For content of 

major Strychnos alkaloids tiom varlous 
processings of nux ~omica， we a,laly~ the 

composition of erode alkaloid fractions by thin- 

layer chromatography-densitometay(Tab 1)． 
Strychnine(1)，hrucine(2)， eolubrine 

(3)，vomieine(4)，pseud~taychnine(5)， 
pseudobrucine(6)，novacine(7)，strychnine 
N—oxide(8)，brucine N-oxide(9)，isostrychn— 
ine (10)， isobrueine (U)， 2-hydmxy-3一 
methoxystrychnine(12)and isobrueine N． ide 
(13)were isolated from the Cillde S们，c s 

alkaloid fractions J． Compounds 1— 10 were 

isolated tiom the unprocessed and D es8ed 

seeds of S 玮[ ． 。Whereas 1l一 13 were 

isolatedtiom onlythe orocessed 0nes． 

Each elude alkaloid fraction and 13 

Suychnos alkaloids wefe dissolved in 0．2 mL 

ble2SO to a solution of2 g·L一 concentration for 

experiments． All reagents used were of All 

grade． 

Cells Veto cells (A2r~ca g／~en monkey 

kidney cell line)were grown a8 a monolayer 

Tab1． Analloid棚皿p啊lt‘蛐  theaude h №  the p．U哪簟edtn lu 哪。刚 leeds or'S柑 ●啪 如  

^=4( t 】一 ± ． T 舢 ( =2fJ眦 。 =姗 衄 】 

A) 脚  ep删 by县1icing妇 1w 8eed8 由 唔at 80 ． B)11le r跏 蛳 outi山 a B 蛐 ，}皓 upto 230℃ for 
3 mir．． C)11le r跏 8eed8栅 p iI曲 l 矗眦 he81thy chi．31~ l妇 7 d，followed 划加  (B)． D)11le1 栅  

in w h  2 d， i 1．5 m  dljck slices， 血  ， h 10 rain， in血  for12 h， 

(B)．E)11le珊  w既e叫 0il， 230℃ 妇 3 mir．． 蛐ce日 1 岫  b0iledtwice 
inw岫 ． Tl|e mⅥ8 虢 叫￡if帅 the丘haIemld砌 edfor4 h． 
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cultured and maintained in Eagle’s minimum 
esse al m~ um．(MEM) supplemented with 
5 ％ and 2 ％ calf semm． The cultures were 

maintained at 37 in a humidified 5％ C02 

AHmratus A dua1．．wavelength chromato．． 

tic．tiller(CS-910，sIliⅡlj|d ，Kyote，Japan)． 

content of【 H]TchR uptake into DNA wo8 
measmed witll a liquid scintillation counter 

( 一5100，Aloka Co，Tokyo，Japan)． 
07tot~ dty∞ 盯佃螂  Cyta dty of 

S打 d alkaloids was monitored by me ~ ing 

their effects onthe growth ofVem cellsL ． Vero 

cellswere seeded 2．5 xl0I cellst'wellin 24-well 

Dla妇 and gl~nm 砒 37 ℃ for 2 d． JIlle culture 

n~dluln w∞ re口】aced fresh n~dlulll containing 

1 ̂ n∞ alkaloids 100，200，and 300 mg-L 

andthen cellswerefu~ er grownfor2 d． Eight 

reD王icated wells containing no test solution Weld 

served 鹅 comro1． 11Ie monolayer cells 

treated witll trypsin and the cell nlli~ r w'o8 

detem~ ed with a heⅡ加 vhⅡⅡB r byTr,yl~n blue 

exclusion test． 11Ie growth rate of each test 

sample was detemlined a8 lldng cell number of 

comrol鹅 ：％ Growth rate= Number of living 

cells(test l【rIDle)／Number of living cells 
(contro1) 

was defined as山e concentration of 

Mkalolds nxnlired to reduce growth rote of ceils 

5O ％ ． 111e computer Bliss analysis w氇s 

印 ed to determine the IC50 and its 95 ％ 

confidence limits(Ck )． 
As a second lllfll'ker for cTtotoxiciw． 

5打 dl alkaloids were evaluated for their 

inhibitory effects on host cell DNA synthesis． 

1t1e vero cells grown in 24-well plates 

【 HJ TdR-uptake assay． 1l1e culture n~diulll 
was replsced witll fresh n~diulll o0ntai ng 

【methfl-3H]TdR 37妊Iq(3．1 TBq／mmol·L～， 
A眦 腰 )and 3 concentrations ofeach alkaloid 

fl~ Dle． After a 22_h exponential growth 

period，the cells lvsed witll ni8 20 mmol· 

L～，(pH 8．0)，t~cdc acid 5 mmol·L～， 
O．5％ (wt／~ )SDS and proteinaseK l0omg· 
L a￡37 ℃ for 3 h． 11le lysates Well~spotted 

onfilter of 2 cnl x 2 cnl in size(514 A paper 

filters，Toyo RDs Co，Japan)and absorbedinto 
the filter． 11Ie劬 el"wsB immediately put into 

cold 5％ trichloroacefic acid( I吼 )for 

DNA． After 20 mitt．the filters w盱e washed 3 

times witll cold 5 ％ I℃A and then oFlce witll 

95％ El0H． 曲 ed filter was out into a 

liquid scintillation counter． 111e content of 

【 H JTdR up~ke into DNA of alkaloids-treated 
cells to that of untreated cells was shown  in 

percent． 1l1e Ic50 f0r DNA synthesis was 

defined astheconcentrationof alkaloids re~ red 

to reduce l HJTdRincorporation by 5O％． 

REs【】I AND D塔 CU8S卫0N 

In the processed seeds by a sand bath (B)， 
tlle contents of isostr~hnine． isobmclne， 

s~ chnine N-oxide，brucine N-oxide ， and 2一 

hydroxy-meth~ystrychnine vzed comparably 

bv Ⅱ￡一densitometry were higher than tll0se by 

the other p1o ：ssin# methods． S~ chnine and 

brucine N- de we∞ formed bv oxidation of 

strychnine and brucine during hating ． tlle 

on~lmts of transformed N- de in the processed 

(B)were 2．3一fold and 9．7一fold of unprocessing 

(A)． 
In the cytote~．Jcity experime nts． tlle ICso 

value of the processed(B)was 155％ 0f t}Ie 
unprocessed(A)in cell grm．~th-inkibitinn assay 

mad was 212％ ofA in【 HJTdR uptake assay． 
Two assays taken tos~her，the processed(B) 
showed the lowest cytotoxicity among 。璐 

proce~ing methods． Most alkaloids N- 

oxidation and／er rin哥 ，eIliTlg 1~mefion of 

s alkaloids and 2-hyd 0 3一mm 一 
strychnine showed comparatively low cytotoxicity 

in l HJ咖 uptake assay(Tab 2)． 

Tab 2． q 脚 d哼 0r呻e D，枷 dd traetiom 
the啊 m ∞_瞰 andpH鼍led aegis Sn=~-W ． 

(蛄 

IC~

％

d "DNA symh esis

) 咿  
·L一 ．L—I 

A 

B 

C 

D 

E 

F 

ll0 

l70 

Ⅲ  

184 

101 

131 

(87—132) 
148—237) 
119—191) 

142—254) 
(78—166) 

103—18"／) 

131(107—156) 
277(233—323) 

242(217—316) 
233(2OO一298) 

199(163—29O) 
131(113—188) 

Isobmcine N—oxide showed the lowes cyto— 

toxicity amongthese allmloldstested(Tab 3)． 
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w啾 d pm。e∞ed seeds 0fSmsx-vom／ea 

Because most ofthese alkaloids were formed 

during processing，this indicated that the toxicity 

of the seeds of S nux-vom／ca was decreased by 

processing． 1~nat was why the processed seed 

must be used in traditional Chine9e ⅡIedlcine 

therapy and the processing mechanisras may be 

explained in a series ofour studies． e reason 

that the crude Strychnos alkaloid fractions from 

the processed(B)showed the lowest cytotoxicity 
may be associated with change of these 

continents described above，for the contents of 

these Strychnos alkaloids i11 the processed(B) 
were higher than other pmoe8siI methods． 

田 se results demonstrated that the processing 

method with sand bath had a wide safety ma~ll 
aⅫ 旧] lg with other traditional processing 

mo theds or unpracessing 0ne． On the other 

hand．as was stated above in the test of acute 

toxicity． the LDso value 0f the sand．processed 

seeds(2．35mg·ksI1)was192％ ofthat ofthe 

unprocessed seeds(1．2l哗 ·ksI1)，whichwere 
inaccordwith the cytotoxicity tests． 

and‘processing is a good processing 

method． nle cmde alkaloid fra~on 0f S 

ffom／~~ treated with such processing showedlower 
toxic and distitlCt analgesic effects in all tests 

stated abov~． Besides， the processed (B) 

se∞B to be convenient and adequate in 
vi 0f reducing toxicity． it is desirable to 

evaluatethe processingin view ofthetherapeutic 

e珏jcacies in traditional Chir】ese medicine 
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美键词
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细胞分裂；胸苷；DNA；非洲绿毛猴肾细胞 筘 

目的：测定 6种中药马钱子生 品及不 同炮制 品的 

总生物碱以及 13个单体生物碱 的细胞毒性． 方 

法：采用细胞培养法观察 马钱子生物碱对 Veto-细 

胞增殖抑制和[憎]胸腺嘧啶核苷酸参人法对宿主 

细胞 内DNA合成 的影 响． 结果 ：砂炒炮制品的 

啪 分别是生品的155％和212％．13个化合 

物的I 值分别是0．45—0．80 trend·L0和 0．50— 

12 mmol·L-。． 马钱子 中异型生物碱及氮氧化合物 

在砂炒炮制品中含量最高 ，但这些生物碱显示出 

较小的细胞毒性 ． 其中异马钱子碱氮氧化物毒性 

最低 ． 砂炒炮制品与其它传统炮制品及生品比较 

具有更宽的安全范围． 结论 ：马钱子的炮制对其 

毒性起关键性作用． 
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