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FACS420 3 40X ( COULTER EPICS ® XL, [
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2.1 ZEMOEMLEE R AS49 dEMIIE IR T A 10%
A= 1ML3E 1% 7585 R FIEERE R (1) DMEM 3557 5, 85
Fis ol 37 °C,5% CO,, F 0.25% Jik 0. 02%
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TR
2.2 MTT AN Ah s A0 B b e T AR B X0
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mL [ LA R R T 96 FLAR, BFL 100 pL, 35
F2 18 ~24 h, A A AT BN ST M85 1
DMEM ¥533 W 100 L, fifi 24 BE 43 5 Ky 12.5,25,
50,100 mg « L™, 5256 [i] isf 15 BH 4 ot BE 20 A2 g ok
HEZH . BT B4 A hn4 DMSO %) DMEM 5% 42 1%
FEW, AL 6 AL, Ki g 48 h fLIMA 5 g - L7
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T 6 LN ,2 mL/fL, 37 °C,5% CO, 353546 s 7
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B 12 h At A f R, 55 BT, SCR A
JfIXT HE 2 . DMSO Bl 716 FE 4 Al A2 217 Rh, (S
RIS R ) 4, 5557 24 h J5  WCE TSR 40AE 1 500 r
« min "B 8 min, 2% T 4 CHIE [ 200 wL PBS
H AR IN AT 1 4l 4,8 600 L (70% ) , 277 [

FEML 4 C Rl R DN A ol 1R 6 2% o U ok A A
12 k., F—FEAFA 100 pl RNase 37 °C s
A 15 min, FMIA 200 WL AL BE, %= 6 T #E Y 5
min, I 3 A0 B 534 40 ) 10 v 45 s 4 A 240
ML 538
2.4 Annexin V-PI 3% it X 40 Jd A A4S 0 200 B 9 1
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AT 6 FLHN, 4L 2 mL, 37 C,5% CO, K5 ##46
FREFE 24 h, #A% 0. 5% 117 Y DMEM,37 °C 4k&k
JEE 12 h, fEA e AR IR, 5 EE, SLR A
YA X HEZH . DMSO B 5 551 % B ZH AT G-Rh, (S Rk,
RAED K555 24 h J5, AR KRR SR 40 e . 40 fifw e
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30T AR, SR 15 mW R B RO,
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FH P 20 1 O i
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B35 6 h J,24 LA A549 SRk 33,1 x PBS
SRR 3 i, 24 FLARCT AS49 A 95% 1)
CEERE 10 min, F2 #Y PBS Pk J5 R R L1284 5
min, fIIAZ 0. 1% TritonX-100 [ PBS ZEiE 7, & IR
2% 10 min, PBS YE/5 EIEEHE 5 min x 3 K,
cleaved caspase ZZJ5EE FPLA ] PBST 1: 200%% B¢, 4
Cid i, PBS ¥ 5 min x 3 K, &4, 95t Cy3 trid
¢ PBST 1:200 # B¢, 2 3H 45 min; PBST 2% 5
min X5 K, f84E, 1:500 DAPI EJEE YL 5 min,
JHRM,
2.6 Hitepahs R TTRHERH & £ s RO,
K HH SPSS 11,5 SR A T Ge it b B, 4 ) 22 5 R ¢
KA AL EE P <0. 05 Fn =R HA G5 L,
3 4R
3.1 AZRAF Rhy % AS49 4 i 1458 i 310 41 74 1
Bl DMSO B XF HE2H Asp, 5 A549 20 Jifg XiF B 21
AL TG B 028 o S BN R 7Y-Rh, 4555 12 41 5 %5 1]
AR, A IR R (P <0.05), 25 mg - L'
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20(R)-Rh, #1 20 (S)-Rh, 1 F 48 h X i3 41 gtk
AS49 (187 1 ] 2R 43 B 28.5% ,33. 6% , 1C4, 4y
B4 33.4,28.5 mg - L™ B A S 24 Rh, A 11
il AS49 4 it 14 59 (9 1 L 9 ELIZ 30 i 7 A 2 500 i
WM (E 1) .

B AS4940 M4
B DMSO#L
0125 mgL!
25 mgL?

| 50 mgL!
M 100 mg-L"!

Rh.(5) Rh,(R)

5 A549 iifisHAHEL* P <0. 05, P <0.01,
F 1 AZRH RhyXF AS49 20 i 156 ()40 il 18

3.2 AB AR Rhy % ASA9 21 F 103 A BELHE 41
20 mg + L™ {9 20(S)-Rh, fEFH 24 h AT5E AS49 Z1jf
JEHAS IR 4345 , Go/ G, AL L 1L 451 ( 78. 2% ) b 2%
BT % R ZH (64.2% ) (P <0.05), S 1 4 L L. £4i)
(13. 1% ) BEAL T X B4 (24.3% ) (P <0.01) ,G,/
M HHEA A L5 (8. 7% ) S XFHRZE (11.5% ) HAS T 8
BPEESE, TT20 mg - L7 f520(R)-Rh,41 AS49 411
Go/ G 4N He 151 67% ,S WI4n A 9] 22. 6% , G,/ M
SO L) 10 4% , 3495300 B2 PS8 B S 2
FAsE C-20 4% SR AR ¥ T I 88 04 1, T LA £, 20
(S)-Rh, BERHA LA T G (K 1),

F1 A8 Rh/EF 24 h X A549 41531
25 B AE R )

L 3 A/ %
2157
Gy/ G, G,/M S
AS549 4ifi 64.2 +2. 84 11.5+1.22 24.3 +1.41
DMSO [+ 65.2 +3.25 11.6 +0. 98 23.2+1.85
Rh, (R)20 mg-L™"  67.0 +4.41 10. 4 +0. 89 22.6+1.99
Rh, ($)20 mg-L™"  78.2 +4.52" 8.7+0.63 13.1 +0.95%

T 5 A549 44 i P <0.05,2 P <0.01,

3.3 AZEAF RhMEHE AS49 g T/ it

20 843 A ARG N 435 S (% ,30 mg - L 20 (R) -
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AUFI R BRI Z AT Rh, 4018 /2 F 4018 J2 i 0]
TR B T IE W 44l (P <0.01), 3f H 20
(S)-Rh, 4 B8 122 B3 I & T 20 (R)-Rh, 41
(P<0.05) , B A AT Rh, HATfEHE A549 4y
JAT-AEH, IF HHA R0

2 AZEA Rh, FTH A549 4

FIT R (v £5,n=3) %
20 3] T TR WA TR
A549 4L 4.39 £0. 814 4.13 0. 622
DMSO B % g 4.21 £0.725 4.06 £0. 598
Rh, (R)30 mg - L.~! 11.35 +0. 841" 14.39 +0. 899"
Rh, (S)30 mg - L~! 27.89 +1.526" 11.35 0. 634"

TE: 5 AS49 4 lL#s" P <0.01,

3.4 51 EIO6BIMEE T Caspase-3 1§ ¥E 30
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i FRIC Caspase-3 6 M 92 652 J3 BH W 1 o . 3L
W] Caspase-3 (312 5 T Rh, 51 A549 i
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4 e
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28 e 0 25 L A G e 2 A T b,
W, T U5 R 2 A0 L 2 9 v A K T B — 2 4
SRR o A8 B A S e s e R
BRERI 18— 2R 5 R4 35 DR 20 A2 2% ) T 486 s i b
PPN . bR A B P RRAE 2 — 2 S R A
I P e 4 L P 4 R R T R A iR AR . —
PUMR G SEAR ISR o 5 A, IR A L A AN R 7R
B e = BUATE S S8 1 D g, e e R 4R
S AE AL PEIR , I X 1 H A 43 AL TR T AL B =
VLo AR AR T 5 R G R H 2552 B
PR, A IE 5 200 B 2o 3 5 AR Tk 4l RF H B R,
AW A 0PTSRS S e A i
PRI (1) —Fh E ZEHLH .

N HFCR IR, T & B EA b3 4 M5 T P Y
NS BAF Y NS AT MG, IF BP0 6k S
A Y5 ¥ A AR KOG o FE BT M8 J7 i, 20
(S)-AZH14F Rh, L& CK F120(S)-HASZ
msse N ZH M TR B B B Ao R 1Y,
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A. AS49 ZRJifIZH s B. Rhy (R) 41;C. Rhy (S) 4.
B2 BI85 HAMEE T W Caspase-3 WG ( x 100)

WHFE R W], 20 (S)- A2 B H Rh, (40 7 H
5 L 200 L 40 G, 1L HCBEL ¥ 400 3 39 ) AL o 7
AN 5] @48 LA KA [R) B 4 2R rp i s B 25 S-S
AHIE] o Z2 0T G 3 AH DG () 20 e s 35194 19 2 1 4 Rh,
JIRPEA 45 5 3 Rh, % S0 G, 9940 K 2 3
FHELAY , e 2 S B M & A= W T2 7EXT At AS49
I BTG, Cheng C C 4 % B, Rh, 1415 2 F
G JUIAH G Y 200 1t )5 3934 75 22 1 40 Cyelin-D1, Cyclin-
E,CDK6 F1 pRb, 32 G A= K BH A . 1M DR4 JE 1=
ZARAY FIRTE Rh, 5 30 AS49 J T vy i 1 OC B
B0, J 38 1 Caspase-8/Caspase-3 M JRTER T
R A T, T Bel 2 RS T K51
A, AR SR A S Ak Rh, alsd o b
V& p53 F1 Fas M. T ¥ Bel2 By F ik i@ i Fas/FasL
RGeS AR AS49/DDP 4T, AIH
IRILI BRI, G-Rhy, AT LL3E i3 5% e 4 A F 40 25 1
( Cyclin) F1 R 25 PR PE SR 1 A (CDK) B3R5
PR G, /S BABH AT £, 51 G, HRH

ARSI 1 U 45 R R A Ak 5 S
Z: 2 1F Rb,,Rby, Rg, , Re F1 Rd Xf AS49 315 L4
55, H 1C, IR T 100 mg - L7, 35 F0 SCHk 42 18
(NS A bR S A — 8L, AZ R
TR I R R AN 2 U R B B 2 5 Bt

WP, Hd 25 mg - LA 20(R) -A S 2 AF Rh, &
20(8)-ANZ B A Rhy, XF i 40 Ml bk AS49 (143 58
TR 43 A 28.5% ,33. 6% , 1C5, 4 B K 33. 4,
28.5 mg - L™ A[LAE H,20(S) -AZ A Rh, #iT
g AL F 20 (R) - A S 2T Rh, o ARBFFTZ
L BR20(S)-AS 24 Rh, HA 51k G, #[H
T T A 7 I 9 AS49 4 i 4 5 K % S R T Y
YEF:20 mg - L™ A9 20(S)-A = 21 Rh, fEH 24
h ] 5200 AS49 4 Jifd JE 145 1 AH Y 3 A5 L Go/ Gy 9
Y B LA (78. 2% ) b 3 T X AR (64.2 % ) (P
<0.05),7i 20 mg - L™' ) 20 (R)-A % K4 Rh,
2 AS49 4L G,/ G, HAAR ML LA 67 % , 55 % A2 1L
B EEER, 30 mg - LT'SHF R B AS B
15 Rhy, YEA 24 h J5, @ @0 Mr &5 &8, S BRI R
RIS BAF Rh, 41 038 2 7 0 00 J2 w30 0 7% 1y
W1 = TR H AL 4l B, Of H 20 (S) - A Z 1 Rh,
HEPIIJH T W& T 20 (R) -Rh, 41, I B
AR, IF H 20 (R)- A2 B H Rh, il 20
(S)-AZ 2B Af Rh, fEH 6 h i) A549 41 fiig 45 ic
Caspase-3 % B 2658 BT 3458 , U] Caspase-
3 WG S5 T Rh, 5509 AS49 I, ARSE
BEERSEAREH - . EARKRHYAS
BAF Rhy, 5% 5% 30 35 0] o 200 i 4 5 3 I 1 A
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Effects of 20( S) -ginsenoside Rh, and 20 ( R ) -ginsenoside
Rh, on proliferation and apoptosis of human lung adenocarcinoma A549 cells

ZHANG Chunjing, YU Haitao "
( Department of Biology Genetics, Department of Biochemistry and Molecular Biology, Qigihar
Medical College, Qigihar 161042, China)

, Hou Jincai

[ Abstract] Objective: To evaluate and explore the effects of 20(S) -ginsenoside Rh, and 20( R) -ginsenoside Rh, on the cyto-

toxicity, proliferation and the apoptosis of human lung adenocarcinoma A549 cells, and to illustrate the structure-activity relationship
and possible mechanisms of anti-tumor active ingredients of ginseng. Method: A549 cells were treated with different concentration gra-
dient of ginsenoside Rh, (S and R structure ) and incubated for different time. Cell proliferation and cytotoxicity studies were detected by
methyl thiazolyl tetrazolium ( MTT) colorimetric assay, cell cycle and apoptotic was analyzed by PI stains and combination of Annexin
V/Prop idium iodide double staining with flow cytometric analysis. The influences of activation on Caspase-3 were also detected by the
immunofluorescence staining with fluorescence microscope. Result: MTT test indicated that ginsenoside Rh, had a strong cytotoxicity
activity to A549 cells. Ginsenoside Rh, could obviously inhibit the cell proliferation in human lung adenocarcinoma cell line A549 at

! treated with 48 h. The inhibition ratio and the value of ICy, for 48 h of 20( R)-Rh, and 20(S)-Rh,
were respectively 28. 5% , 33.6% and 33.4,28.5 mg - L™". The inhibition of ginsenoside Rh, to A549 showed structure relationship

the effective doses of 25 mg - L
significantly, time-dependent and concentration-dependent. Flow cytometric analysis ( FACS) with PI stains analysis results showed
that the proportion of A549 cells in G, phase increased, while the number of cells in S phase decreased significantly and those in G,
phase reduced slightly. This result indicated structure relationship significantly, especially in the 20(S) -ginsenoside Rh, inhibited the
proliferation of A549 cell dramatically and retarded A549 cell cycle at G,/G, phase. The immunofluorescent of combination with An-
nexin VFITC/PI by flow cytometric suggested ginsenoside Rh, can induce inchoate apoptosis rate and late apoptosis rate of A549 cell
significantly. All the results showed structure relationship significantly, especially in the 20(S) -ginsenoside Rh,. The immunofluores-
cent with fluorescence microscope suggested the activity of Caspase-3 were enhanced after ginsenoside Rh, treated. Conclusion: 20
(R) and 20(S)-ginsenoside Rh, had a significant inhibitory effect on the proliferation. Compared with 20 ( S)-ginsenoside Rh,, 20
(S) -ginsenoside Rh, has been shown to have significant anticancer effects and to be capable of blocking cell proliferation and causing
G, phase arrest in human lung adenocarcinoma A549 cells. 20(R) and 20 ( S) -ginsenoside Rh, have been shown to have anticancer
effects and to be capable of increasing inchoate apoptotic rate, reducing apoptotic rate significantly, enhancing the activity of Caspase-
3 and inducing apoptosis in human lung adenocarcinoma A549 cells.

[ Key words |

ginsenoside Rh, ; human lung adenocarcinoma cell line A549; cell cycle; apoptosis
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