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&BSTR&CT Tuheimoside—L (Tub) a tri_ter— 

penoid saponin first isolated in China from 

Bollx,stemma paniculatum (Maxim )Franquet， 

Cucurbitaceae． To find Out whether Tub has 

any anti--infective acitivity on human immuno-- 

deficiency virus (HIV )，we tested its effects 

on H1V core protein P24 (with an ELISA )and 

HIV—m ediated ytopath。genesis (using a col— 

orimetric assay)． The results showed that 

Tub inhibited both p24 production and cy— 

topathogenesis mediated by HTI V IllB， and 

the median effectire concentrations (EC 511) 

were 24．1 and 22．9 g ·m r i，respectively． 

Tub also effectively neutralized the infection of 

2 other isolates， HT LV Ill and HT LV — 

III It is concluded that Tub had an 

inhibitory action on the infection of HIV 一 1 

isolates and w ould be a promising candidate 

for treatm ent of A IDS． 

KEY W ORDS Bott~ostemm a pam'culatum ； 

tubeim oside一1{ saponins+ HIV 一1； H IV core 

protein p24； viral cyt0path。genic effect； T 

lymphocytes；cultured cells 

Chemotherapy for the acquired immuno— 

deficiency syndrome (AIDS)，which is caused 

by hum an immunodeficiency virus type 1，has 

been rapidly developed． 3'-Azido一3'-deoxy— 

thymidine (zidovudine) improves the clinical 

and im munologic status of patients w ith A 1DS 
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and AIDS—related complex“’ ．but suppresses 

the proliferation of erythroid， granulocyte， 

macrophage．and primitive hematopoietic stem 

cells ．resulting in adverse effects 1ike anemia 

and neutropenia ． Long—term treatment 

with zidovudine induces drug—resistance． 

Therefore ．more effective and less toxic anti 

viral agents are urgently needed． 

Botbostemma panicularum (M axim )Fran— 

quet．Cucurbitaceae，has been used as a tradi- 

tional Chinese medicinal plant for centuries． 

Tubeimoside一1；solated from this plant L4]iS a 

triterpenoid saponin with an inter—saccharide 

chain bridged by dicrotalic acid to form a 

unique m acrocyclic structure ． 

Tubeimoside一1 

O 

W e dem onstrated the inhibitory effects of 

Tub on inflammatory mouse ear edema and on 
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H—incorporation into phospholipids of cul 

tured ceIls induced by 1 2 O tetradecannyl— 

phorbol一1 3-acetate ． Tub exhibited potent 

antitum or activity and antitum or promoting 

activitv on skin tumol- formation induced hv 

phoi-boI ester tum ot promotet in 7．12一dim e 

thylhenz(a)anthracene—trested m ice by topical 

application ． Since Tuh is effective to neu— 

tralize the activity of herpes sim plex virus type 

1 ，it is of great interest to study w hether it 

is aIso has effect on H IV一1 infection． 

M ^TERIALS A D M ETHoDS 

The planl was collected ln Shaanxj Provinee 

(China)and 1dentified by Associate Professor oU AN 

Y i—Shu (I}epartme~t of Botany ．Sh⋯ x L Provinci~lI 

Academy of Traditin~ l Chinese M edicitte and Phat— 

m acology)． n【l a voucher specimen Ⅵms deposited in 

1he I)epartment uf Biochem lstry ． Shaan P vincia】 

Aeadetlly of Tradition~lI Chinese M edicine and Phat 

m acology．Xi— n 7l0003．China． 

Tub was isolated from the stem tuber b a rood；fi— 

c tion of the m ethod w reported previously ． 

Brietly． the dried and powdered tubers (500 g) e 

extratted w ith hot M  tH{ and then hot 50 M e()H 

After㈣ 0v I uf the solvents by evaporation．the~om 

hined xtracrs r chromatographed on highly porous 

polymer． DIAI()N HP一20 (M itsubish Chem Im I． 

Tokyo)． The M e()H eluate was separated by column 

chromatography (CC)0n silica gel and then reversed— 

phase silica get． 1．iChroprep RP一8 (65 aq． M eO H 

and 58 aq． M e( H )． This new com pound．white 

needles，m p 252 — 2 (。{ yield 9．25 g (1．g5 )； 

molecular form ul0 C⋯H ()29}  ̂ J 3l8． The pnrified 

Tub珊 s dissolved ln distilled wster and sinred a r 4 C． 

The T—lymphoblasroid cell line M T一2 c b (fr0m 

1)r A K Fowler． sRA Technologies Inc． A lexandria 

V A t U SA)were graw n in RPM [一16,10 (G~hco．Grand 

Isisnd KY ) with J0 hent—irmct,ivated feta1 bovine 

serll~l(FBS，Gibco)and penicilin 100 unit ·m1_。and 

streptomycin 100 ·m l_。(Gibc0)． The HTI V⋯[If 

H TI V—llI⋯ and H TI V —lIlM l olates ()i H IV一1 were 

cu】tivated in Hq and M T 2 cells Virus wa 0btained 

from producer cell culture supernatams by cent,rifuga 

tion (150× g)foIlowed by 0．8一 u1n filtr8tion． The 

ti rer ofthe virus st,ucks were l× 10。一 10× 10。50 

ti⋯  cuItur infective doses (TC1D )per m I【，f M r_! 

cells 

Virus—neutralization assay Fhe n Lltralizing e一 

⋯ivit f T ⋯h HIV j infection wi， det~Ftl3lned by 2 

m rhods{ inhibition ot synthesis ol corP protein l_2 1 

(nucle~ apsid antigenufH1V 1)and protectionofcells 

against the cytnpathic effect t，f HIV —l ‘et)lorim etrle 

m ethod 1． Tuh ⋯ serially diluted in RPM I 【6 10 

m edi~m w ithout phenol r (1 {G ihcn) containing l0 

FBS． The diluted ulution w added tI 96一wt,l_ 

Dbt nd m ixed with an equal volum e of diluTed H1V 

1 with m uhip]icity of infection (M ()I)一 0．00t5． Af— 

ter incubation for 1 h at 37 C ．25 1 of palybrene {】 

gig ·mI一。)一treated M T 2 cells (1× l0 cells ·m r ) 

㈣ added The m ixt q[1re w incubnted Iit 37 C ．100 

Hl oi cult 。pernatants e eolleetecl from each 

II and qu l v‘，lumes of fresh medittm w r added  

tD the welIs． The ~upermlE『1nrs were yed tar I)2 j 

using kit from Couher Im m unology tH inlenh FI · 

SA ) ()n d 6． n XTT tetrazolium dye indicati)r (1 

mg ·m l 。； 00 td／we]l：Poly~'iences Inc·W arringm n 

PA ．U SA ) added to the wel ． A her l h．int ua 

ceIhdar formazan was determ ined colorimetrica]ly t 

150 un1． The ％ of inhibition ot HIV replication【】r cy 

topathogenesis calculated! 【1_E)，【’× 100． E iind 

C represent the unc of p2{or the of cytot~xicity 

in the presence and ahsence ot Tub． respectively． 

The median effective dose (ET) )wa州 LlcIlb re(1 with 

com puter program for analysis of dose effect。 

Cytotoxl~ assay Tub ⋯ serially diluted in 

RPM T 1640 with 10 FBS and m ixed  w ith equal vol— 

ume ofM T 2 cells (4X l0 ·m r 0)． A fter I h．fresh 

cuItu r medium supplied to a totsl vohmle nf 200 

,
u1． On d 6 of incuhation at 37 (、， XTT w added 

and the opticsI density ((Ⅱ)) measured a de— 

scribed above． Cytotoxity was ca]coblted： (t)n托 

in blank— OD in tested)／(()D枷．in blank一 ()D㈨ in 

positive controI)× 100． The ceIb wefe m ixe~1 with 

culture m edium in the blank or w ith 5 Triton X l00 

n positive contro1． The m ed ian cyt Lltoxic Concen[ra— 

t'ion (CC5。) was calculated using the ㈣  com puter 

program m ． 

RESUL"IS 

Tubeimoside一1一mediated inhjbiti0n 0f 

HTLV—lIlB repIjca|i0n T virus c0re pr(卜 

tein p24 waH de忙rmined w1th 】SA． Tub 
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inhibited the production of p24 in a concentra— 

tion—dependent manner (Fig 1)， The EC． of 

Tub for inhibition of HTI V IllH replication 

wa 24， l (94 confidence limits 10．7— 

53-7)ltg ·m i ． 

Inhibition of H IV—m ediated cytopatho— 

genesis by Tub Tub markedly inhibited the 

cytopathogenesia mediated by HTI V—lll̈ (Fig 

1 )- The datum point atthe dose of 8 0 

‘m【 of Tub wa re dispelled since m ost cell 

were lysed by Tub at this concentration． The 

ECÏwas 22．9 (95 confidence limit 9．6— 

54-9) g·m1 

B 

●

． 

： ／ 

、 ，． 

Tul~imosid~一1，lS t·，lII‘ 

Fig I- Inhibition of ItTLV—Ill自 replication and ItIV
—  

mediated cytopathogenesis by tubeimoside—I (A ) and 

cytotoxlclty of tubelmoside—I (B)in vitro． 3 

Inhibiting replication of other HIV 1 is0 

1ates HTLV IIlH is one of the HIV l isolated 

most used in the lahoratories． Tub also effec— 

tively inhibited HTI V II1MN and HTLV IllkF
， 

and the EC were 24．9 and J9．7 g·m1
． 

Cytotoxicity m ed iated  by Tub T ub m e 

diated cytotoxicity was rapidly decreased when 

lts concentration wa,q diluted from 80 to 40 g· 

mr 1· The cytotoxicity CC 5n by Tub was 59 

(9 5 confidencelimits 2 9．5一 l 1 7．5) 

g·m 1 ． 

DISCUSS10N 

Our results clearly showed that Tub in 

hibit H1V—l replication an(1 H1V—l mediate(1 

cytoparhogenes1s ， vitro and wa h；effective 】n 

neutralizing the H1V l 1solates tested． A Lit 

lI1tr1∞ rh0rvhc acid (ATA )．the anionic triph 

enylm ethane derivative． inhibits HIV 【】nf 

tion hy ta rgeting to both the reverse transcriD 

tase and the V3 hypervariable Loop of Rp 

l2O “， Tub did not target t c1 the V 3 hyper 

va riable loop of HIV envelope glyc c~protei}1． 

unlike ATA ， since T II) did n c】t inhibit thr 

binding of antibody direr‘ted against V3 hyper— 

variable loop of gp l 20 to the V3 loop peptides 

which were coated on plate (dala not showh ． 

It is concluded that Tub is a candidate anti 

H1V agent for future tudv． 
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±贝母苷甲在体外对人免疫缺陷病毒核心蛋白 

p24的产生和细胞病变的作用 

王 毛坚 ，马澜娣 (陕西省中医药研究院生物化学研 

究室，西安710003，中国) 

姜世勃 (纽约血液中心 Lindsiey F Kimball研究所． 

纽约10021，美国) {71．s 
摘要 土贝母苷 甲是首先在中国从土 母中分 

离出的一种三萜 电苷． 本文研究了它对人免 

疫缺陷病毒核心蛋白 p24的产生和 人免疫缺陷 

病毒介导的细胞病 变的影响． 结果表明土 

母苷 甲既抑制 p24的产 生，也抑制细胞病变， 

其 中位有效浓度 (EC 。)分 别 为24．1和 22．9／．tg· 

mr ． 土 贝母苷甲也有效地中和另外2种分离 

株 (HTLV—IIIRF和 HTLV IllMN)的感 染． 因 

此 ，土呗母苷 甲可能是一种有希望的治疗艾滋 

病的药物 皋翩鳓弼 
关键词 土 旦；圭里堡笪里}皂苷类；人免疫 
缺陷病毒l型；人免疫缺陷病毒核心蛋白 p24； 

病毒细胞病变效果；T淋巴细胞．培养的细胞 
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