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fmPe PRenF BITH (T T PAT o 5 38— W IR SR (ursolic acid)Z U
W] o F AP L % T CH27 fw¥e > 3817 DNA 244 17 » # 3 DNA
HiRI g » 23 mre % PR T £k A % R 2 A S CH27 wmietk
ime R P AP REFTIRY 0 o - R FFrdlimre ¥ g it o T F 2 Lk
ERIERY F 0 %A Bel-2 39 TR R AaJERER R A 4 > A Bax -
§OFERIG T AR E s KT B d R iete 4 K niER TR AR e
(apoptosis) i JE A 2 5 i k= R FIV i 588 Bel-Xs 39 FAp b s
#l> PR Bax 39 FEF Mt R BRERSe F- i - > BEFFLIFE
» 2§75t e

MAatF . ju%pe (ursolic acid) ~ & % ft (oleanolic acid) » 4 % ¥ Ji w2 44 ~ fm
"z /¥ = (apoptosis)
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ES P A PO R RS AR (AP 5 Solanum incanum 1)
AP % w?ﬂﬁ“ﬂﬁ”[ﬁ' 2 .,ELIIHQ:%JE& (ursolic acid, UAY' » 155 55+ ' i 7
CIER WP EZR PNIEES PARE S RSN (ursolic acid) Pl adk =, #2658/
}%kﬁé]‘ ; }{’—”J’T»‘FI&FIJ ["E?E?‘}Bﬁﬁw?ﬁflIE'I%EW?‘F}@F‘}J’F o HSINP& (ursolic acid)Ei— 72
pentacyclic triterpene |~ ﬁ%‘*’i o S FB ER ] (cytotoxicity) ‘?F"'E%%E”Wn [~
(differentiation) » | $2A@ (antimutagenic) (=" bﬁdﬁ (antiviral)= irlli 678
PN P oleanclic acid, OV~ SFRAFEHT NIRRT » ¥ BB 72 ol
s ﬁ“ﬁ“’gf’ L= I e "ﬂf*’v’\{f@f‘&bﬁtﬁ'&ﬁ @?ﬁ%?'ﬁafﬁ?ﬂﬁ‘ I[E=
SE RIS %K‘]“H ’E:'—’E% E“ﬁ‘”ﬁfd (apoptosis) /A5 o fE— [FLRL{]] Er[ 1
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e 3“”'3{3 > F R "ifﬁ‘fﬁﬁygﬁﬁfﬁﬁujﬁ'ﬂfﬁﬁ SFETR (75
S~ ngﬁ‘di U Pt il E | FUEVER ~ BBR I pl R SEAE ST (B
e ] 5T AU PRI R E ﬁﬁfﬁﬁ’ﬁ‘(ﬂﬁ? B = SR apu 2 <
PRI ERIGE T o o — QRATAER T BT T NG H - BB Small
cell lung carcinoma, SCLC) » pl— FE [ FEZE | A 1@ ﬁﬁj %ﬁ (Non-small cell lung
carcinoma, NSCLC) © [ijZE [ oy~ & ﬁﬂﬁ}%ﬁkf RV (Squamous  cell
carcinoma, SQCC) ~ “AfVJafffly (Large cell carcinoma, LCC) ™ Jptaf e i /i
(Adenocarcinoma, ADC)E™ > CH27 A RfRRLEE © S5 ESf g » s b iLap at
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ol - R
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g[]%— f € fFAF e ﬁg@‘ﬁﬁ‘ (mitochondrion) P=* » E“imL VE F’ﬁﬁéﬁ%‘ B
qmqg@gﬁ%pﬁ P wfiﬁ% (Iysosomal enzymes) “~EIFELT FJ [ E'ﬁfﬂ
SR e SHSEIS TR FIRLE B Ry -d in‘qur}ﬁ'J}V‘FEm i
FE AR SR o APTTED [ AT fﬁ? | R R (shrinkage) @ 320
W{ﬁﬁ (chromosome condensation) ~ DNA %% (DNA fragmentation) > I'] =551
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t /] ¥ (apoptotic bodies)E G 7 fﬁ'?\ﬁ?‘?éﬁéﬁ S o i (R
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(protease) * F E kL caspase (cysteine asparate-specific protease) ?Jf%fd A= IE:_[FI En]
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¢) > Rl =3P VBT 1FY cytochrome ¢ 1 Apaf 1 ﬁ‘.ﬁ‘, g E\'Hiﬁ [ caspase-9° caspase-8
F[I caspase-9 Elfliﬁ [~ ’ETEI*JT WA1Y caspase-3 & 5rf l@ﬂﬁ = - iﬁlﬂ'{ﬁ'@fﬁ fkﬁ&}‘fﬁﬂﬁ
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() AV
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24 T 48 I > 17 10 21 Smehml MTT » 5 37C a4 1  F
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AR [l O TR -
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o5 2 2.5%10 cellsiml 1 24 well B 101 A R g
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IXPBS ) ° ﬁiﬁfé! L:J;I/Q?E'qé‘]@??‘lfﬁﬁ%% PR = - ') 13,000 rpm EE= 10 538 >
Y& HER PR S TR - ?VF‘IE%F'E?J%!T&“EE'FWE?E VEEE!ES 30 g = 3x
SDS Tf?ifﬁ#ﬁ% ik 55 ?E-Lﬁ i 0 H100°CRp rE Y 5 558 > '] SDS-PAGE (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis) s i }-{% S 1EVEF2 = PVDF
(polyvinylidene difluoride ) Jp_ > PVDF i1 FA'["E | 5% non-fat milk v TPST (0.05
% Triton X-100 in PBS ) #&EAfREE B > [0 55 & K g 180 S! EJP [EERE
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(primary antibody » J[! anti-Bcl-2 ~ anti-Bax =) » I J%ﬁ% ] 1T 4C R
| FH] 3[% horseradish peroxidase .- M&F'UFE' p HRP conjugated anti-rabbit IgG
AY HRP conjugated anti-mouse [gG) ==V~ g 5§ jJ’ [P s 1ETEIpY

%2y > F{|"'| Western Lightning™ Chermlurmnescence Reagent Plus Kit F¥f R & = [
FOFUPA T £ Kodak XA 5 A e

(v) APV
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5’[@{"“

= %?)\E‘?ﬁﬁ
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BOR(U93T W KS6D) §7¢ RIS SA9IE ] ORE 24§ 48 E - 1) MTT
method FY PI Z&et Az 3f a f55 5 Amisk (ERERE Msers=F imad N = ursolic acid
AR PR PRASTTRCR 1020 3) » 2 A TR R [ [
(dose-dependent) l?ffll i o iy oleanolic acid 35ET [oAE Mtk & PSR 0
17 (data not show) » [FifEFY » 35 CH2T "t Mo -2 PIEH Jﬂ]ﬁ‘ﬂlﬂ‘ CEORN
ursolic acid ST AREET Jﬁﬂﬁ“ﬂ*ﬁ'ﬁ RBRH N B > ursolic acid P @R E | Tl
U= > ERF ursolic acid [ fe RE S E R A WfﬂﬁkWJ il
ursolic acid HffaF @FR(CH27 » NCI-H460 » H1355)8 75 ?Hﬁ‘ﬂlﬂ'JHl » 5 CH27
FIIP e SRR - = CH2T By 1 A kfrmai'/ﬁﬁ% Pk > i S
ELET S WP 1 GrE B s Jfrlg,lf‘[ FH [{ElﬁulljﬁFﬂJﬁdi““ N
EAPRTR T 2205 (I PR E A i W}ﬁ‘&‘ﬁ’ﬂ) il ursolic acid 7%
pentacyclic triterpene { ™ F,%”JEJ oleanolic acid > = “HaFte (L] }7o (ETSEPAR VR s
TR SO I N e ﬁﬂﬁ% f JT@[“‘T@%W’E@“’J#F' VRYE - H
ot
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B 5 H T ursolic acid ﬂ]ﬁ‘ [ CH27 * S0t e S LA A e i
> Z5{FN 50 1 g/ml (ICx) ursolic acid B! CH27 ~ K i i » VA
BRIV DNA > 201 B EEIE o AT > AN SR DNA | 180 bp #37% H FE i
[z 4s (IR S) » |11 ursolic acid BB e~ MRt b "Uap ks CH-27 i ()
*U%E‘%wﬁtf PR f AT I T B4 - DNA FUgJRREZR 63 - B ]

El ursolic acid ?ﬂﬁ“[ﬁﬁ “E”ﬁlﬂ VY folkaSfhaP el d o ursolic acid 5! AFMwHE,

Fo BRI SRR R YRR T A A ursolic acid
% 7FV HepG2 human hepatoblastoma cells €] GO-G1 #fif# U (AR
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Abstract

The compounds of pentacyclic triterpene ( include ursolic acid and oleanolic
acid ) have been reported to raise anti-tumor activities. In this study, we
investigated the anti-tumor effects of ursolic acid (UA) and oleanolic acid (OA) on
human lung squamous cancer CH-27 cells, human lung large cell carcinoma
NCI-H460 cells and human lung cancer H1355 cells lines. UA inhibited the cell
proliferation with dose- and time- dependence, and the ICsy of UA on CH27,
NCI-H460 and H1355 cells were 50, 100 and 300 pg/ml, respectively.

But OA seemed to have no cytotoxic effect on CH27, NCI-H460 and H1355
cells. UA showed to have better inhibitory effect on CH-27 than the other two
(NCI-H460, H1355). We focused on the apoptosis experiment of CH-27 cells and
found a phenomenon of DNA fragmentation. Our results were consistent with the
published research data as evidenced by the up-regulation of pro-apoptotic Bax
protein and the down-regulation of anti-apoptotic Bcl-2 protein during UA induced
apoptosis.

The precise mechanism of the induction of apoptosis by UA in CH27 cells will
be the subject for further investigation in our research.
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