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[ Abstract | Objective: To optimize the most effective component formula of Salviae Miltiorrhizae Radix
et Rhizoma and Ginseng Radix et Rhizoma on hepatoma carcinoma, and to reveal its antitumor mechanisms.
Method: Human hepatoma cell SMMC-7721 was used as object and human normal liver cell line L-O2 was used as
control in this study. The inhibiting effect on SMMC-7721 and the protective effect on L-02 were performed by CCK-8
assay, and the most effective component formula of Salviae Miltiorrhizae Radix et Rhizoma and Ginseng Radix et
Rhizoma was optimized by using the orthogonal design method. The effect on SMMC-7721 and L-O2 viabilities were
assayed by using Real-time cell assay and the time-effect relationship was analyzed. Cell apoptosis was measured by
high content screening using Annexin V/PI double staining. Result: The results demonstrated that the contents of
total salvianolic acid, total saponins Ginseng Radix et Rhizoma and ginseng polysaccharide doses were 10, 10, 5
mg -L.”", respectively, in the optimizing component formula of Salviae Miltiorrhizae Radix et Rhizoma and Ginseng
Radix et Rhizoma . Furthermore, the component formula of Salviae Miltiorrhizae Radix et Rhizoma and Ginseng Radix
et Rhizoma could significantly decrease the SMMC-7721 cell viability and induce SMMC-7721 cell apoptosis, while
there was no significant difference on the normal liver cell. Conclusion; The component formula of Salviae
Miltiorrhizae Radix et Rhizoma and Ginseng Radix et Rhizoma has potentially specific and selective anti-hepatoma

carcinoma effect. Its mechanism may be related to the inhibition of hepatoma cell proliferation and induction of cell
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T LAY , 4k 1 55 A O v BE 36 7 iR B A Rk
YERE ARG PSR RGZEAS R
I R o 456 I R TE R I 5% 1 s 2 JEE il X6 35 1l
fn VAR T AT RV 5T, U ik ke WS Kt
Z 5 NS4 805y B AR e 4 i B2 i AR 2
YERT, X IE W A A R EH . P 2- N2
208 TC AT B 470 ek 988 1 R R 28 380 o ki, LA
T8 T PR v 2 28 )5 Be AT, O S w036 7 R A1
PR AR, AW ST LLST 2 - NS 0 V4 43 e AT A iF
FERE A, DA 4 s SMMC-7721 S BF 58 % 42, JF i
E A0 B AR T B LA A4 i 3 0 ) A A D A T
AT FF 2 - NS 06 Pk 4 43 B 9 P AL B 15 5
HEE P Z- N S 4 53 B AR %98 SMMC-7721
8GR T S R R AR T AL
1 ##

L1 gtk AIEF T4 fk L-02 AT 40 i
Bk SMMC-7721 W T v 6 B} 2% B b6 2E A B 22 0F 52
B5e 200 7t 5% s G

L2 ikl S 0B (80% ), F+Z LA
(90% ) , NZ BT (80% ) I AZ B ZHE (60% ) ¥
W T B o B B 2 BB A BR A |5 S A2 B v W
QN 2 = i 1 1 B NG 2T S S /N1 I 1 A=
12100031 ), WA i 5 W (g &t il 25 ), dit 5
20120801) ,DMEM (it 5 11995-065) , il i3 1 i 4+
3% (4t 5 16000-044 ) , -5 % R (it 5 15140-
122),0.25% JgE 2 1 il (fit %5 25200-056 ) , #1014 H 3£
[ Gibco A ], CCK-8 4fi il # MK & ( H A bk £
R AL FBF ST BT, it 5 EY683) , Hoechst33342 %
7] & ( 3£ [# Thermo Scientific /A &, fit 5 62249) ,
Alexa Fluor 488 Annexin V and PI 40 g & 7= #& Il ik
& (3£ Invitrogen 24w fit'5 V1324) 4% ZHH
I (3L [E Sigma 24 A] L4165 20120421)

1.3 {U&F  VTI7T00 7Y =5 oA WA 4 i 1% R 48 (35
Thermo Scientific /Y &) ) , RTCA DP A 5 i 40 il 43 #1
X (2 E Roche 24 7)) , Spectramax M5 £ £ ) 5 il b
Y (2 E Molecular Devices 2\ 7)) , NU4950E #I CO,
H 35 5246 ( 52 B NUAIRE /& H] ) , DFC-259 AU {3 &
AH 22 B U5E (P2 Leica 23 H]) o

2 FHiE

2.1 ERCGE ARSEECR HIEAZ RO S Z- A

Salviae Miltiorrhizae Radix et Rhizoma ; Ginseng Radix et Rhizoma ; component formula;

ZAGPEA o U A L. P S- NS s
OB IE RO 2 SR (A) P2 B (B) , NS &
BH(C),ANSZH (D) hEHERNER, A HRER
3 AKOF, L L-02 Fil SMMC-7721 4 ffg () 3 ] 38 Ay
PR Am, R AKE WL 1, 1 Ly (3%) I8 & W
%2,

1 BB ASEMHASETRTEEKERHE

Table 1 Orthogonal test factors and levels of Salviae Miltiorrhizae

Radix et Rhizoma and Ginseng Radix et Rhizoma mg-L 7!

KV ARZABR BHAZLUEM CAZLBT DAZZH

x2 RS- ASEHAHSTZEXRESIN
Table 2 Orthogonal test analvsis of Salviae Miltiorrhizae Radix et

Rhizoma and Ginseng Radix et Rhizoma

No. A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

2.2 CCK-8 il az 40 i AR XF 9 il % BO $od: K
] L-02 1 SMMC-7721 48 fd#k , 0. 25 % J§& it 1 1k , 4
HANMIEEE N 1 x 10° A~/mL, & L 100 pL 32 Ff F
96 FLAR 1, B 37 °C,5% CO, [/ FN G B 85 32 46 op
Rigeo £ 1R 259, Bl ST 2- NS 4 5 ik
1 ~9 @, 453 B B X BE 2] | BH Pk X 18 21 0 I 40
(Cisplatin, DDP) Fi1 48 #2 F ( Paclitaxel, PTX) , 2 i
R A 10 mg- L' 413 5 R L. A1 RS
7724 hjn, 4L 100 wL fn ABE L S E W, 37 C,5%
CO, P A B 85 3R 40 h K 9% 48 h 5, B AL A
CCK-8 YA 100 L, 4kZ2 k3% 30 min, AR T 450
nm P K AR GE WG A Fi A O 25 Rt L-
02 1 SMMC-7721 A= K @y 2% (IR) .
IR% = (1 ~ Ay /A mM) x 100%
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2.3 SCHF 40 M 49 M1 4 R (Real-time Cell Analyzer
RTCA DP) ¥ I 4 ff 3456 X E-platel6 21 i 3% 56 45
DR , B AL ARG SR 100 pL, L A RTCA DP g
D IELRAE o SR V5 5 40 I T fb 277 T 3 A 10T Y 85 5%
W AT 35 57 1 A M % Bl 1 x 10 A~/mL, 3%
fft E-plate16 4fl i 35 58 4 W A , & T 37 °C,5% CO,
SR B A5 Al B R A T sh A M 24 h R
SN2l A SBCATAE 3 S W, B FL 100 L, ¥ 35
FME A 37 °C,5% CO, ¥F4HH % 30 min J53)
AW 48 b, L5 A M 3 5 M 4k

2.4 YNBSS UEE K SMMC-7721 Fl L-02 4
Jie ) ARG B 20 BT, % 1 x 107 AS/mL 2R F 96 fL
M b, AL 100 WL, 38 25 25 20 | [ 1 % e 2 fn PH 1 %
WE4H BT 37 °C,5% CO, FeAp e B 450 1 40 g &%
FAPRFE 24 h 5 B AHAHMATIS-AS A %4
SrBCATL, B M REZH i A S5 R B 240 5% 57 W, BH M
Xt B4 DDP,PTX , 28 R B J o 10 mg- L™ 4541
W3 ANEASL., Hi5% 48 h 5, i E T E WA T 0
£¢ SMMC-7721 1 L-02 40 g 1B &5 K& 4 K 1% o IF
CiEN

2.5 = PN TR A0 4 BT R (HCS) G T 41 i
T H96 fLAR, A Z R A R Ll % . FH PBS
UE 3 e R A AR T A A I R SR,
WCFT 35 50 P B AN B R 1 x 10° 4~/ mL, #2271 96 4L,
M, BT 37 C,5% CO, B M FNie B 408~ 40 i b 5%
G 24 h G425, i DIMEXT B2 (425 4, ]
X BRI A SRR FR R 2 S5 R W . SR 2 I A4 5y
PR AT, B 3 R AL, B R AR E A
37 C,5%CO, Ki MR REFR 48 h J5 , 55 K598 g
SR Annexin V F1 100 mg-L_] PI THYEW T, &F
fL 50 pL, FERELHE 15 min J5, KRG W, H

1 x buffer % W3 , il A 2 5 WY 5 i 58 O[5 2 20
min J5, KR Z R T EE, 1 x buffer YE P , & LM A
100 wL Hoechst Yt , T E R ML F 10 min, &%
BRUYW, H 1 x buffer PP, M A 100 wL/fLAY 1 x
buffer, T- HCS {£#2 .

2.6 HEiteEsrtt RH SPSS 15,0 84T Geit 4y
Br, 2% 20 E A IR DL x = s 2675, PI4H 1) L35 R
¢ K3, 2220 [R] LR B R R 7 22 43 A, 4[] e 3R
FH LSD #3% , LL P <0.05 RG24 8 X,

3 &R

3.1 EACEOH LR SF 2 - NS 4 4y AT 20 3
Pd e S-S A 5 B R X L-02
SMMC-7721 20 Jfd 4% 5l 4 1 1) 52 0 DL & 3, SPSS 1E 52
RTEE R IR 4,5, K4 BRTHEEAFKFH
SEI(E, NEE IR BT, A5 PR FRKOF X 45 R 1
M) (%) 548 559 I A7 1 A3 > A2 > A1, B2 > Bl > B3, (3 >
C2>Cl1,D1>D3>D2, #5458 %W ,A,B,C,D K
RIRERW (P <0.05) , 520 KR EXNF N B
>D>C>A, ARSLE S5 RIS IEF 4 L-02 1)
il 2% 55 I 4 e SMMC-7721 4170 1) 5 49 L A 8 /N )
2 W1 25 ) X8 T V2 B 108 400 T 05 AT T 0T P9 4 S 1
T A, BT LASE 8 B /N B AF o B AR AL AR
AIB3CID2, Bi )2 S IR (A) FHZ B (B) A2
SEF(C)MASZH (D) WBCLA & 754 10,
0,10,5 mg- L', P+ Z- ASH AT . KiE
F&- NS W 5 AR AR X L-02 Al SMMC-7721 4
If 15 B 400 ) ) S e DL P 1, S5 SRR, 5 OE R 4E A L-
02 4 W #, P+ Z- NS 4 o Ak B AR X T 9 4n il
SMMC-7721 A W] W g4 I /E HI (P < 0.01) , M % 42
BRI AA 3 JC o M 22 5 38R, A S- A S A ik
A TC AT EL A 2 1% P 410 5 98 200 e 1 7 4

%3 AS-ASAHBEMEIT L-02 1 SMMC-7721 4A s I B 2 M (X +5,n=6)
Table 3 Effect of Salviae Miltiorrhizae Radix et Rhizoma and Ginseng Radix et Rhizoma on proliferation inhibition of L-O2 and SMMC-7721

cells (x +s,n=6)

L-02 SMMC-7721
21 51
A IR/ % A IR/ %

I9144 %of B 1.183 +0.013 - 0.899 +0. 065 -
1 0.423 0. 022% 64.220 + 1. 874 0.306 £0.016% 65.965 +1.792
2 0.492 +0.038% 58.385 +3.247 0.313 £0.001% 65.187 +0. 062
3 1.069 £0. 117 9. 624 £2.380 0.731 £0. 088 18.713 £9.782
4 0.338 £0. 0277 71.450 +2.246 0.333 £0.021% 62.978 +2.338
5 0.334 +0. 040% 71.769 +3.393 0.433 +0.071% 51.899 +7.915
6 1. 089 +0. 067 7.876 £5.632 0.644 £0.021% 28. 446 +2.329
7 0.287 £0.016% 75.724 +1.392 0.226 £0.012% 74.897 1. 360
8 0.224 £0.012% 81.035 +0.976 0.261 £0.011% 70.928 +1.263
9 0. 834 £0.204" 29.440 +17. 249 0. 643 0. 060% 28.531 +6. 684

T S BIEX BE AE V P<0.05, PP <0.01(£6~T ),
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%4 BBASFEHES L-02/ SMMCT721 M $I R B HE %
it (n=6)
Table 4  Single factor statistics of Salviae Miltiorrhizae Radix et

Rhizoma and Ginseng Radix et Rhizoma on proliferation inhibition

of L-02 /SMMC-7721 cells(n =6) %
e 95% T {7 X [H]
205 K B
(2 xs) TRR I R
P2 R 1 0.863 0. 126 0.598 1.128
2 0.941 +0. 126 0.676 1.205
3 1.051 0. 126 0.786 1.315
5 B 1 1. 040 0. 126 0.776 1.305
2 1.151 0. 126 0. 886 1.415
3 0.664 +0. 126 0.399 0.928
JE T:0=% 5 1 0.796 +0. 126 0.532 1. 061
2 1.010 0. 126 0.745 1.275
3 1.048 0. 126 0.783 1.313
J€E T3 1 1.129 +0. 126 0. 864 1.393
0.727 0. 126 0. 462 0.991
3 1.000 +0. 126 0.735 1.264

xS AE-ALEHEAS L-02/SMMC-7721 MEIERF E5H
Table 5 Variance analysis of Salviae Miltiorrhizae Radix et
Rhizoma and Ginseng Radix et Rhizoma on proliferation inhibition

of L-02 /SMMC-7721 cells

RIS SS f MS F P
A 0. 106 2 0.080  0.560  0.581
B 1.173 2 0.586  4.107  0.034
¢ 0.331 2 0.166  1.160  0.336
D 0.758 2 0.379  2.656  0.098
s 2.569 18 0.143
100 o L-02
90 » SMMC-7721
80
70
& 60 2)
¥ 50
=3
F 40
30
20
10
0
4145 R v 4

SIEH 40 L-02 41 e VP <0.05,7 P <0.01

Bl & ASANSRUERENFEAMEEMHAZE (25,0 =6)
Fig. 1 Effect of Salviae Miltiorrhizae Radix et Rhizoma and
Ginseng Radix et Rhizoma on proliferation inhibition of hepatoma

carcinoma (x +s,n=6)

3.2 RTCA DP A5 2H 434 Ak B AF 65 240 it 1 5 1) 5%
M) 5 B P B AT L B, R Ak T (H B 6% S B
SMMC-7721 (358 , (A X L-02 3% 5 # l /F F A 8]
o RAEECIRXT L-02 F1 SMMC-7721 43 5I/EH 12,

24,48 h A 4 Hf SR A A5 R W ER 6, 5 B X B A4
FeE, /R0 24,48 h )5 B HE B4l SMMC-7721 #
WA (P <0.01) ,fEH 12,24 ,48 h J5 X} L-02 HE 5547
WA RF RS . fdon AL IRCALAE ] 24,48 h
Je B8 25 40 ) TP 240 MO % 994 A T R T T 40 D )
3 BE A0 /AN T

#x6 MRALBEEIT L-02 Fn SMMC-7721 fAMIIEFE A RN (v £5,n =6)

Table 6 Effect of optimizing component formula of Salviae
Miltiorrhizae Radix et Rhizoma and Ginseng Radix et Rhizoma on

proliferation inhibition of L-02 and SMMC-7721 cells (x +s,n=6)

20 Jf0 b 20 51 45 2yt E] /h il 2/ %
L-02 9 ¢ HE 12 2.841 £0. 156
LR AT 2.809 £0. 386
SMMC-7721 [ 1 %of i 1.257 £0.399
LR eA RN 1.093 +0.219
L-02 R opit 24 2.962 +0. 157
AL Ah 2.756 0. 264
SMMC-7721 B %o} Fi 1.495 0. 136
LR AA TN 1. 066 +0. 174>
L-02 93 % AR 48 2.928 +0. 163
AL AL 2.786 £0.239
SMMC-7721 B9 of 1 1.842 0. 244
R4 TR 1.082 +0.114%

3.3 JF&-A S04 o 00k L X L-02 Al
SMMC-7721 0G5 5 SMMC-7721 %t
RRZH LA, AR BE AR VE S, BE 6% W 35 Blc % SMMC-
7721 4RI A 22 A MY % B 2 R ARG, AN i R
g5 RSN AR 5 L-02 4 He s, Ak B AR
JEXFIER L-O2 i & LR EFH R 458 %
W, A0 BC (T RE %tk 2 ek A8 T 20 AR R 285 10 X 1E R
JFAMIES TR E2E R, WK 2,
3.4 HCS F il 25 43 Fn 544G 280 IE (16T 20 P O T 1
R 5 SMMC-7721 41 b, P4k i (H g 96 W 3% B
ik SMMC-7721 4 Jfi Hoechst 52 Y38 i (P < 0. 01) 3f:
fiE B & B8 SMMC-7721 408 Annexin V il PI %¢ 5%
BRI (P <0.01) ;5 L-02 4 &, f Ak e {04 AT 1E
0 M Y Hoechst 7€ Y6 5% &, Annexin V F1 PT % Y60k
JEH T E 2 T SRR LA e 3
A2 S T 96 A0 B %) 9 T 5 X6 LE T A R TG
PR, Wk,
4 itig

JHF 98 2 7 A N SIS il R ) — 2O e, B
] B g A W 58 ML ARG (TARC) fie 87 & A 1Y ik 55 9
i) W, T 9 08T & N B0 A Bk B R
HH50% o FARYIER B R B AT E % s IT
3, BTG 8w 5 FVHE B A8 ] G 52 i) A6 5 1 K 40
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B2 AS-ASFEHEASRALERMEI L-02 F1 SMMC-7721 4 f
BFERIFME( x200)

Fig. 2
Miltiorrhizae Radix et Rhizoma and Ginseng Radix et Rhizoma on
morphology of L-O2 and SMMC-7721 cells ( x200)

Effect of optimizing component formula of Salviae

HEAEN L TR IO AR R R S AT T AT A
RIS Tl 2 A B el B T BT iR 2w
B2k o R B 23R T IR I R €6 7 T R
PEUE MR 094 RO S A A2 D7 L AL 245, 1l 2 Fh A
B MIPIUNLS 21N 22/ 4 WWRNIUE (S BTV S
AR, BRAT 5 AR 22 REPE IR AT, SUA 5 IR 22 2k
DAL P 1) S 3 P, 7 A 4 0 88 A R [ ik, RT3
AT IR, Wb R R B R R A AR
1M, HE A RS 24 s e T, TR e 25 K
ST I AL HL AN 3 e PRI 88 0 2 A, 7
SR AR A T LR P R 2GR R . ARk,
2 oy B AT A 5 D i B BRI 58 77 ) B AR 4R 11 1
FIFHL R SCHE T ORI PR A 24 ) i o
T2 AT 30, 31 i 7 2, ook 20 35 B A, 9 ml o 2 il
JR G A, HIL A 14 BEAC Hh 2 B 5 Bl

AR ARG SPSS IE A2 73 Hr 45 AL 1 fe (£
L, 2 AS i . Do s R 8w, It
T 9 21 73 C T B AT 308 % P 400 7 T 240 i 3 5 A
LT 6k IR T A M 2 A i AR AR AT . SR G
Z- NS 20 AL P8, BAT 97 30008 4103 o0 i

*£7 MAEmMEN L-02 F1 SMMC-7721 4 ff1 Hoechst, Annexin V-FITC #1 PI 3¢90 (v +5,n =6)

Table 7

Effect of optimizing component formula of Salviae Miltiorrhizae Radix et Rhizoma and Ginseng Radix et Rhizoma on oechst,

Annexin V-FITC and PI of L-O2 and SMMC-7721 cells (x £s,n=6)

41t Bk 20 51 Hoechst Annexin V-FITC PI
L-02 I e % HEE 231 082.1 £32 905.5 24 419.0 +3 022.0 26 258.1 16 879.0
AL FLAT 123 779.3 =60 767.7 32 138.9 27 076.8 40 061.1 +4 643.6
SMMC-7721 9 P Xof 1L 554 870.9 =55 162.4 28 618.7 =1 432.1 44 818.4 +5 973.9
AL BT 176 180.1 =4 017.3% 82 284.9 +9 690.0% 87 744.0 +10 831.3%

FER R AT, W0 20 B YA SEA T AE T B 25 30 o
51 R B AC TS A FLA B T B 25
L A5 E A2 — 2B BT K
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