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Inhibition of 20(S)-protopanaxadiol on proliferation of lung cancer
A549 cells and tumor growth of nude mice
ZHANG Rui, XU Hua-li, QU Shao-chun, YU Xiao-feng, CHEN Ming-xia, SUI Da-yuan
(Department of Pharmacology, School of Pharmacy, Jilin University, Changchun 130021, China)

Abstract; Objective To study the effects of 20(S)-protopanaxadiol (PPD) on the proliferation of
human lung carcinoma A549 cell line and the tumor growth of nude mice. Methods Human lung
carcinoma A549 cell line was treated with PPD. Cell growth rate was determined with MTT assay. The
effects of PPD on apoptosis rate and cell cycle were observed by the flow cytometer. The subcutaneous
transplantable tumor model of human lung cancer in nude mice was established. The tumor inhibitory rate
PPD could inhibit the proliferation of human
lung carcinoma A549 cell in a time- and dose-dependent manner. The apoptotic peak was observed in the
PPD groups with the apoptosis rate of 32. 47%, 32.75%, and 33.51% in 24 h, respectively. And PPD
inhibited the growth of human lung carcinoma A549 cells in nude mice with the tumor inhibitory rate of

was calculated to evaluate the anti-tumor effect. Results

18. 78%, 34.37%, and 50. 02%. Conclusion

20 (S)-Protopanaxadiol could inhibit the proliferation of

lung cancer A549 cell and the tumor growth of nude mice.

Key words: 20(S)-protopanaxadiol (PPD); A549 cell; lung cancer; nude mice

20(S)-JE A3 —® (protopanaxadiol, PPD)
BMNFES Panax quinquefolium L. WZEH 4R
BOFFRFARRASUER S, RAT 5L M
fERIM. 20(9)-IRAS —Bext 3B M MR B16.
Lewis .H,, ¥ 98 .HepG2 1 Hel.a F I E B
WHEKEH X Hela 4184 7% 2 A& 4 400 il 538 BE
Bt EAZ B Re™, B R 3L AR . 1 I L b
BRSEMAREERFHET, BRARKRHTR
Bl 20(S)-RASZBIREF BTG M, EFR
HRRH 20(9-FAS ZBX /N H BB A
BET 8 B3 £ 25 25 ¥ R W1 AE A 9 B 40 )
ERCLALRRA 20)-FEAS —BEEERT
AW AS49 4 A FIAT AR/ B, TRER 20(S)-JRA
S % i R0 40 B Y AR/ U R R A K
wIEA.
1 ##
1.1 A E5EE:208)-FAS-E (REHH
98.5%) BMIUIIL WA A R B R4, # 5
020115, # B B 47 4 T (CMC, L ik lH A F
RAED ES BB (CTX, LBEREHARR
2 A R4, fitB 20040205, BL#E A 200 mg/X) s A
fiifE A549 4R (b E RN B b 40 00 A W0 O A
#4),RPMI 1640 557 % (Gibcol BRL A 7)), M
4 Mm¥E. PRTHM (DMSO) EMEE (MTT).
Bl (LEBEYIBRAMRAE);BUALRFE (PD
W FIbm & EAEY A M2 A ;Rnase A 2 Sigma
i B LG, CO. M & /4, 845 (El X 800
Bio2TEK Instruments),

1.2 Y4k . BALB/C /N, 6~8 FA#,
hRE 18~22 g, MR BHEBRAR %
P EEERERLRIVETHRE, SHIE
B ,SCXK11-00-0006, 18 % F SPF & iYL=,
/N0 B R A B vk A549, W B R E B ¥ Bt LI
AR AT .

2 Hik

2.1 Xt A549 A A K 8 &0 - BUW SR K
B AS49 ZHM, PR LI 4X10°/mL, M T
96 FLEE IR, A ML B4l (1% DMSO) Mz it
HAMA 100 pL ABBE. BHR IR ZH
ST A RPMI 1640 &35 5%, BFL 100 pL. 4
MuNsEE 24 h F. AL BEASFIMALEKER
12.5.,25.50,100, 200 gmol/L 20(S)-E A S _ 8,
100 pL/FL, A ME 5t A M A & 1% DMSO i
RPMI 1640 #53 ¥ 100 uL/FL, S X BA R MA
RPMI 1640 355 100 pL/7L.%% 96 LIEFHRETF
37 C.5% CO¥EFH A4 HIHEFH 12,24,36,48.72 h
J5,WA 5mg/mL MTT 10 pL, 842353 4 h, % |
W, A DMSO 100 pL/fL, R 5% B4 Gk R
# 10 min, Fr45 GIE RS B TR, B 570 nm
MEEE (A EH, HEMHE(IMHE=0-%8
HAME/IEA AM)X100%], LREST 3 K.H
YE R B R R B R & — E B %RSE AELEEIAME
HE,RBEM 24 h PLBAPHEE (1050,

2.2 Xt A549 40 T B R B R me - R S0 K
B A549 A, AR AMEN 5X10°4, &M T 6
FLIEFEHR A, WiBE 24 h, 2 B ALK E A 100,50,
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25 pmol/L ) 20(S)-FAS B . AREKREN
1 pg/mL B CTX. fEH 24 h J5, FIRERE IS fL 400,
W& 1XICANMHIT 70% vKZ B2 R & 25, B0
FHEZM,H PBS Bedk 1 KHHBRERT 300 pL
PBS &1, A Rnase A f1 PI i8¢t % 30 min,
R A E B K 488 nm RIMFE TR R &AM
ARHp. BHEBER 3K,

2.3 B/ BB R B B ST AS49 A
37 'C.5% CO., & 10% Fa4 I RPMI 1640 3%
FEPHEF BLETHEEKRRARA 0.25% &K
EHMHIL, AIZXHE PBS MERMHM 5X107/mL #
BB, B RE/NRTAWE RS X ETE/H
0.2 mL 4R, BRMER T 5 EH LLBB.
2.4 MRLR.EE7d 5. EHRBEANBRK
E.JAERBYHHER 8~10mm WETEY.B
HEERES., # 40 RBE/PRENS N5 H. 84
8 AL, A WERM, AT 1% RPRAREEW;
% 4, 4 F CTX 30 mg/kg;20(S)-lE NS _B
KB AFBHA ZFHET 208)-RAS_B
100.50.25 mg/kg, FAYHFRAHE. 1% RFE
HREEHM 2005)-FAS_MEH ig ALy, 5%
15d,CTX % H ip 425,35 7 R M IR ik B A4
KEE BHEH 2 XAERR FREEER, 2 ERE
AL KRR, HTENER(MEE=1—XK
H -9 R /% RV H9R D X 100% ],

2.5 Giit#AE . BEU 2+ FR. KA SPSS
12. 0 G2 RAHATHHT .

3 &R

3.1 X A549 MARMFEMMBIEA HE 1 7 WK
# 20(9)-FAS BB K T B, 5T 40 O 2 T A 4
FIRBZH A, ARIEERN 2008)-FAS B
MRBAEMHER . B, £ HET REHRYIE
BELBRER ELAHAPHARES RN EE
B, EFRBPBERRBE R 24 h 1 ICHN
39. 75 pmol/L, 5 BH 20(S)-JE A S Xt A549 4
R 58 BLA B B 640 4 R, EL B B IR) A 3 4
BER R, AR EAREXR.

3.2 X A549 4RSI T R FR 0 5w - 2K 40 AR
D BR,20(S)-RAS AR CTX AT Hf
BT G R 4,CTX 4Kk 100.50,25 pmol/L
20(S)-FEAS_BMAR K45 K 10.51%.
32.47%.32.75%.33.51%, & il & 20(S)-RAZ
SRR RYEFMBAR CTX 4 (P<0.05),
20)-FAS _BANKLT G/G L EHE

120

MR /%

40

0 o -
0 12 24 36 43 72

t/h
1~6-0,12.5,25,50,100,200 pmol » L~1 20(S)-HAB—M
1—6-0,12. 5,25,50,100,200 gmol » L=1 20(S)-protopanxadiol
1 20()-RAS B3 AS49 ARMERKMNHER

(x+s, n=3)

Fig. 1 Inhibition of 20(S)-protopanxadiol on proli-
feration of A549 cells (x5, n=3)
BT (P<0.05,0.00), 4 F S BRI ML Ho
RN BETXEA (P<0.05.0.01),7 G.+M
SARN AR, DL 20(S)-JR A5 R 41 i 0 A U
BIEH TR ARERZET Go/G, HRBETR

BOLEL,
£1 200)-RAB M AS4 ARBTHANHER
(x+s, n=3)
Table 1 Effect of 20(S)-protopanaxadiol on apoptosis
and cycle of A549 cells (x+s, n=3)

% c/ AEARLRY Bi% (SbGy)/

(pmal'l._l) Go/Gy S G +M %

1. - 683641215  26.66118.20  4.987.01 10.5143.79
CTX  1pgeml=! 80.25% 0.14* 3391+ 9.64 5.8345.04 32.4143.26"°*
0S-FA 5 80.774 8.02* 10.94+12.73% 8.2946.43 324713.61°**
s 50 82.204 3.98% *12.154 8.83% 5.5415.75  3LT5H2.66% %"
100 84,604 7.8 * 7.574 9.49” *T.8244.31 33.51E4 40" "

Hyxt A, *P<0.05 **P<0.01 ***P<0.001

*P<0.05 **P<0.01 ***P<0.001 vscontrol group
3.3 WEBMRAMBERMABIE: A 40
ARNRELE SR PHERE, &0 RE KR
ARBAMBERREMER, ERAREBERHNE
TR BENEMHEHITRMELEY ,HR 8~10 mm,
ELRFUEIRPEELT 20)-FAS ¥
EEXREER. MEASMNE/NR ERE T RMT
PERNE, 24 TR, ka6, T RE, REA RS
.S S REEARE, FIZ5H s s Em K a
AL AR B A SR FE AL BV AL A LR FEAL
3.4 MAELE.HE 2N, CTX A, 2005)-
BAZ _BEARPRERMEARERAARY
Z5,7 15d B2 a1 B0 %A /N 40 B b 8 e
BEEARAEK, HWEHE K 18.78%~50.02%
(P<0.001) , FEREHABEBBAEHKXR.
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®2 200)-BEASMYARNE AS49 RANRMEEK
KWEER (xLs)
Table 2 Inhibition of 20(S)-protopanaxadiol
on growth of human lung tumor

A549 cells in nude mice (x+s)

e/ AWER R/ fEk/  pA%/
(mg+kg™") FHlt 4% it &% ] %
4] - 8§ 8 20.0041.31 20.25+1.98 1.3040.38 -
CTX 30 8 8 20.3841.51 18.50£1.69 0.32£0.14"** 75.35
0E)-EA %5 8§ 8 20.13£1.25 21.25¢L.58 1.05£0.35 18.78
3R 50 § 8 19.6310.92 20.52£1.77  0.8510.34* 34.31
100 § 8 19.8841.25 20.75£1.49 0.6510.41**  50.02
HERA LK. P<0.05 **P<0.01 ***P<0.001
*P<0.05 **P<0.01 ***P<0.001 vs model group
4 Wig

ASHEXIBHENZRERILTERE L, A
BHIEFRHRIRASET ASEHRARK
HEZEE MEMEARER BV PREMER
G PR PLAR SR oy OO B B B IR R S A
A XFHMBERTERERSHE BEA
ZBH 20(5)-AB 2H Re. M Rh,, EATILE W 1
988 1 A8 A R R AU P 80 T B 8 E - R A LR
L MRS LT A Y SR E T R A B
I BB S A S B Resi 3 £ L
R A KBEAREASEH Rh,, BIEAS
BH Rh.H 3 1 EMRIG— N H R KR 52

2008)-JRAS 8, 208)-FAS _BEIANSZ

BABRHLFEKBREAGEERBOBRLT™Y. B
A AZBH RgMASEH RLAFERMH
SR8 T P L LR 18 00 B 1 A DA RO SR PR S T R
MIER,. T EAFMAETBER., AAREA
AOER RBAELRER T EHETRARAWRN
HEEEEMN 200S)-FAS B, EAMRT EH
T RE g = R A R Y [ R, I % BT
BERBET TR MR,

EHREXA MIT EWE 2005)-FAZ -8
XN A AS49 MMM W, &R KT
20(S)-JRA S WX A549 ZiA0HMIE B A B B
MHE A, B 250k B 38, X Fh I 3 4 b &
iR, H HER—E R BIRBIE R b, R
WHNERER, B 20S)-FAS B 24 h
JE I AS49 AR MBI M IE G R -, B 20

()-FAZ_EEILEAREKT G/G . %
HHERKRY 20(5)-JRAS ZEBX A549 SH R
G ARt FHRM AS40 AARATHES EH
YERP,TUED 209)-EAS_EAWERE
MERAMMEREMLAATEERER (P
0.001), YiBA 20(S)-JR A2 Z B3 X 47 5 4% L B e 9
AKEAEWRRMEER.

HEMRERZERGZAERANE R, WEN
B-FHEEARBEHRFIE . FLBRARAT
20(8)-JE A S ZBEX A549 4o g 3 5 R 50 T 4R R,
MEAKREMHER, RAGRERLHNA R
EABR . B 20(S)-JRAS Bt BA SR 1E
PR 0 S L B 2 04 R L0 T B 53¢
55 b A R T B PR R I R e R 4 R 4
SZAMERE BENEALKFESRBERRRE
FE S & Sl B R A E MR AR AE K ERE X,
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