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Abstract

AIM: To explore the effects of Danshen and Total
Saponins of Panax Notoginsen (PNS) on rat hepatoca-
rcinoma cells and the bystander effect of herpes simpl-
ex virus thymidine kinase gene/ganciclovir (HSV-tk/
GCV).

METHODS: Rat hepatocarcinoma cell line CBRH7919
(tk'), CBRH7919 (tk") and the 5-10% tk" mixed cells
were treated with diverse concentrations of Danshen
injection, PNS, GCV separately, or Danshen injection
plus GCV and PNS plus GCV (7 = 3, 6). The survival
rate of the cells in each group was examined by MTT

method, and g-value analysis was used to estimate the
synergistic effect of traditional Chinese medicine on
the suicide gene system. The g-value was equal to the
ratio of the actual effect of combined treatment to its
theoretical effect. The effect was classified into three
categories: antagonistic effect (¢ <0.85), additive effect
(0.85 =g <1.15), and synergistic effect (g 21.15).

RESULTS: After the treatment of 5, 10, 20, 40 mL/L
Danshen injection for 72 h, the survival rate of CBRH
7919 (tk) was 81.0+17.3%, 55.6+£12.0%, 14.6+4.4%,
and 11.51£0.9%, respectively. IC5, was 11.4 mL/L. The
survival rate of the hepatocarcinoma cells was 78.9+
27.9% in the 5% tk*/GCV group, and 84.3+18.2% in
the GCV group, and the survival rate in the former was
7.6% lower than that in the latter. The survival rate
of the cells was 47.8+16.5% (¢ = 1.60) in the group
of 5 mL/L Danshen injection combined with 5% "/
GCV, and 72.8+4.5% in the group of 5 mL/L Danshen
injection combined with GCV, and the survival rate in
the former was 34.3% lower than that in the latter. The
survival rate was 12.2+5.9% (¢ = 1.46) in the group
of 10 mL/L Danshen injection combined with 5% tk*/
GCV, and 36.5+2.7% in the group of 10 mL/L Danshen
injection combined with GCV, and the survival rate in
the former was 66.3% lower than that in the latter. The
survival rate of CBRH7919 () was 104.1+£3.7%, 107.6
13.1%, 69.748.5%, and 59.3+2.9%, respectively, after
the treatment of 10, 50, 100, and 140 mg/L PNS for
72 h. IC5, was 220 mg/L. The survival rate in the 10%
tk"IGCV group was 17.2% (P <0.05) lower than that in
the GCV group. In the group of 50 mg/L and 100 mg/L
PNS combined with 10% t*/GCV (¢ = 0.89, 0.87), the
survival rates were 17.7% and 18.3% lower than those
in the corresponding groups of PNS combined with
GCV, respectively.

CONCLUSION: Danshen injection can inhibit the prolif-
eration of hepatocarcinoma cells significantly, and can
synergically enhance the killing and bystander effect of
tk/GCV system. PNS can also inhibit the proliferation of
hepatocarcinoma cells to some extent, but it has only
additive effect on the t/GCV system, while no synerg-
etic effect.
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Tk FAREHERRFZLELRARRKRELEGCVS
H R 2E B AE A T K AT BECBRHT91989tk 4m e, vA R A
5-10% tk 9 fL etk Fotk a-4a i, MT T &2 74 7%
F(n =3, 6), WAL EBEE RN £57, 5t g
oM P s aF AR 2ABSNMEEALELA
PRV, g A B AR 24 B 92l 25 0 5 2234 25 &Y PB4,
g<0.85 A EHAER, 0.85<g<1.15A4A8m4E A, g>1.15%
WEAER.

£R: 5,10, 20, 40 mL/L# A x4 4E A TCBRH
7919% 06, 72 hixEFE 5 A81.0£17.3%, 55.6+
12.0%, 14.6+4.4%, 11.5+0.9%; ICs,4#11.4 mL/L. %+
HESHRIEALk/IGCV & G5 % ta e e9 45 A . 5%
th'/GCV A& % H478.9+27.9%, GCVLA84.3+
18.2%, AT H WG HAL % T 5% th 4m e, H85¢p ) %
7.6%; 5 mL/LFFRBEAS5% th' /IGCVLRA & F H478+
14.5%(g = 1.60), 5 mL/LFAH+GCVAH A EF H72.8+
4.5%, W HWEHE— EFFMHELAES T 5% th' mie,
A8 47 %) F34.3%(P = 0.049); 10 mL/LIF5BEA5%
th'/IGC V2R84 £ 7% 5 #12.2+5.9%(g = 1.46), 10 mL/L
FFHAAGC VU FE R HA36.512.7%, 7] # 5 H1X
% T 5% tk 4 he, 485304 66.6%(P = 0.003). 10, 50,
100, 140 mg/L=% % L XA M 72 him e & F 0 5
A104.1+3.7%, 107.6+3.1%, 69.7+8.5%, 59.3+2.9%;
[C5o#4220 mg/L. =& &L RIKAk/GCV £ LI &
WA VER: 10% thk'/GCVZILGCVAGERTHRT
17.2% (P<0.05), 50 mg/L#=100 mg/L =% ¥ 2 KA
10% tk' /IGC VLA 7E F(g = 0.89, 0.87)% 7 bAg & 4
ZLELRIGCVAT KT 17.7%4218.3%.
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(TR 29 G C VIR AL AL AT BRI 2R G C V-
TP, $HIAZ I 5 SO T A8 FEA e T ek TR 19 Ji e 40 .
IR — AT TS “ 55 M 38" (bystander
effect), HISE N H 83 A 1A iR 40 B A8 & 5 N H R
HE DR (¥ Jir e 4 AR A A5 5 7E TN A Py e SR AR AR
Xof R A3 D0 AN S A IR 1 R SE PR VA AR AE IR A2 )
R, R 5 A R W] R R e Fx g 4 0, H AT
CLRRCA 3 [ R SR DR R0 T L SR . 0] 5% 00 2 20,
BUI R FU R W, ot 42 02 8 4 il TH(G T TC)
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FRESE SR S RO P, BT B ARG T 2 F S
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SR BN, X T THHARE AR >, CRE A P2 et
AR B P10 11 ARERE FRG TTCTTT 4 1y 55 W & 2w,
P&, = LR T 2 R R g i gk i
TR AR IR RE (e GITC! Y, {5
il et L EpVIE RN SR 'S IR (NE I ~ SRS
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J N A AR FE R ek /GCV R GE 55 WA %50 (148 55 1 H
PRI I A 245 1 625 R 1 R S R 7 VIR T A Tk

1 #RRSE

1.1 A KU 41 FECBRH79190A H il K2 5L
By iy, 2 SR B AL B A R P T 67 /ek AN
CBRH7919/tk A AT AT EE. 41k F-RPMI 1640,
DMEM }Gibcos 7l 7% i, GCV(NS S T), MTT(PY i3k
T UML) I8 oy SigmaZs =72 iy it 25 I o i DU 5
AT = PSRRI ) AR K B ATBR 2 =) A = (1
27 744022073), SIS kg/L. —-BRERH M
e 2 I TSI, WREE 1.4 g/L. BNA-3210
HICO255F54%i (I ASESPEC), B ##1X (BioRad).

12 Fik

1.2.1 FAAiEstmfe = £ & 2 KA CBR791948 e84
YR KENTEACBR7919(¢4)FIRPMI 16404577
WRFR24 W AR, #ILS X 10° 441, 200 uL
EERBATE R, AP SRR 29K R 5, 10,
20, 40 mL/LILaAq kg4, —-t&2m10, 50, 100,
140 mg/LIL4MKEA, 5 —IREA35E 1L, PBSHME
AT, W0 72 6 A0 R 2 R RBURR R B, S THI S 2
VI A g R .
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1 S ERREXES% #/GCVIIAERATREMIRAWER. A: WHH4L; B: GCV; C: 5% '/ GCV; D: RIKEHZ; B RIKIEH25+GCV; Fr RIS
1 25+5% k' /GCV; G: kI 2y: H: Bk 25+GCV; I BRI 245+5% tk '/ GCV.

1.22 A EHERFZLELKKESL/IGCV AR %
I am o A A5 AE R JECBRH7919/tk(¢k ")l
CBRH7919(tk )4l i3 5% = 95%5510% : 90% 1) LL 45k
&, BERPRI96 S LA A 5%m010% e X B4 . th/IGCVEH
HI IStk / GOV AL A SN L 117 100% ek 40 A4
X TIEAL. GOVl HZhdl. HZNGCVALI M £241
M, BIFAEFLS X 10 AN e Rh, ) 4% 238 V6t I ik
B TC N B IR, DAV BR ST S0 S S 25 ) A &
I 6T S, B5 912 hAd 4 MU B A K T i 24 A0
GCV, GCVIKRJEH 45 mg/L, FFS i SR 7 AR
FE5 mL/LFIE 10 mL/LA, 3N EAL. =&
SRR 450, 100 mg/Lg AN A, A4 6
AL, AERT72 hJEMT TVEAS I - 2 40 B 1 3% 45 175 100
FEIEZE, JF PP LA & N2 A A7 22
1.2.3 & EHgIEE"H] b7 W 25 56k/GCV Z LB AE A
B qg= @;55‘E%%%’;ﬁE'(MB)/fEVE\,H%%%’;ﬁE(MB)a E i)
= ExtEg-E\XEy, Env Eg A 252555 g<0.85 M4k
UAER; 0.85<g<1.ASAAHIIE]; ¢=1.15 R WhRIVEH].
St HISPSSHil iR tEor#ir, 2 4ln it
One-Way ANOVA, LSDyZ:.

2 B8

2.1 AR gHEAFCBRHAT919%4m ity A5 A 45 1 7] WL
A ;SR S AR S RO 7 ST ) PR o, O R 4 i 3K
A8 . B, 420 mL/L 72 hJLT100% %48 5% 40 .

5, 10, 20, 40 mL/LIWFFZ31 90 4EH T-CBRH791941
M172 h, MTTA % 21235 % (%) 7 3k 81.0£17.3,
55.6412.0, 14.6+4.4, 11.5+0.9; IC;, 411.4 mL/L. 7]
DLPFZ 7 BB CBRHAT79 1940 [ A KA 85 o W S 13
TN, FLAE H S I [a) 0 551 52 A0t
2.2 FHAIESHERIEAthk/GCV % 3T I 5 0 JL oY 745 1E
BT SR 250 5 W N B, R T S WA
ROV AT HM T TSR I 5 & Wy i v B0E R W 45 11
5-10% &k [RTRA ELA, DA KOG 8 40 1 % 0 2 e A
(R 29K FEEAT S0, 45 AR, PIRIR FE (P 28
Stk /G CV AL IR 41 HAT35 26 B 32 LU P 2 3
+GC VLRI Alirk/GC VAL, P LW ZE S Gevh 2
B (P<0.05, %1, K1), WP RIS tk/IGCV
RO W P ek ek VRO AN GOV IR U, g =
LASTEHIPF S 0 AT P [F) 1 1S 5ok /GCV R GE R
LYOVAINECEAER

TS E . GCV R PRI A= KA
HIEH, FFB IR th/GCV R S IAE Y & 15 1 [F)
PE, IR AT HEAT B — 22 S R 3R 4 R I LR 43 T (R 2).
P LA RS LS B — E R R RS2 T5% th'
g, IR GOV H S Il 2 m, 45 1 E 1
HRZG I K K88 T th/GCV RS A 11, it ]
PSSR S5tkIGCV RS0 AE T W [ AH B AE .
2.3 =k %2 KCBRH7919HF % 40 L Btk /GCV % %
F AR 89 % 0 10, 50, 100, 140 mg/Li =L M2
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®1 MTEUEREMREER (mean =D, n = 3)

papl g2
1 kIR 100.0+14.9

5% tk* IR 100.0+5.6
2 GCV 84.3+18.2
3 5% tk'/GCV 78.9+27.9° 1.06
4 BRESS 85.3+21.4°
5 [BRENS+GCV 72.8+45° 1.07
6 HRENZ+5% tk'/GCV 47 8 +14.5 1.60
7 SRERZ 50.5+9.8°
8 BRENZS+GCV 36.5+2.7° 1.14
9 SRENZ+5% tk'/GCV 12.2 £5.9% 1.46

°P<0.05, °P<0.01 vs 2B1; P = 0.049<0.05 vs 4H5; P = 0.003<0.01 vs 4H8.

xR2 FAREREERANEXIINEZER (mean +SD, n = 3)

" AN
LRV
B2 GOpapE| U (%)
1 5% tk"/GCVELGCV 5% k" 7.6

2 HRENZ+5% tk/GCVEEHRERZS+GCV 5% tk* 34.3
3 RENZS+5% itk IGCVHSRENZS+GCV 5% th* 66.6

MENIIER (%) = (BAFER-AIARER)/BHETEE x 100.

£ 3 MTENEZBMIBEEER (mean=SD, n = 6)

yars| qlB
1 kIR 100.00 + 6.73
10% 24398 100.00 +2.02

2 GCV 83.79 +3.83°

3 10% t*/GCV 65.96+6.72°  1.38
4 50 mg/L=TREH 107.69+3.13

5 50 mg/L=CREB+GCV 84.53 + 8.05°

6 50 mg/lL=TCREREFS10% tk/GCY  69.59+7.28°  0.89
7 100 mo/L=CRER 69.74 +8.54°

8 100 mg/L=TREH+GCV 64.95 +6.74°

9

100 my/L=TCREFES10% #%*/GCV  53.07 +5.23° 0.87

°P<0.05, °P<0.01 vs 2B1; P = 0.019<0.05 vs £H2.

AUVE F R 40 A7 3% (%) 23 i o 104.1+30.7, 107.6 £
3.1, 69.7%8.5, 59.3+2.9. 72 hifJICs, 4220 mg/L. 45
BRI, KT100 mg/LA =15 2ot g 4 i 4= K
B EER, JLE A RE T MEEAR. 10%
tk'IGCVAHLLGC VA IIAAEZ NI T 17.2%, 50 mg/L
1100 mg/L=-t & 2K 10% tk'/GC VAT )
591l A R 2 1) — E R B R+ G C VAL R B T 17.7%A1
18.3%. Ui W] = i BRI N IF 5§28 i B R AR A
RN AIRN; 10% thk'/GCV4lg = 1.38, HiH]10%
tk e AR IR R G B B O 055 N, T
50 mg/LAI1100 mg/L =t B E10% tk'/GC Vg
H 7514 0.85, 0.87, i B = LA B X k/GCV A S

SUATRTIAE R, R R PR (R3).

3 1Wie

2512 (Salvia Miltiorrihiza) 5 15 MALSE . 471k
IR IR IR, A T R e DR IR A9 2. P2
T 2E B3 R A P Ty R 28 R T v ok i B R Ak A
Y. Fr SR ROR o E PSR, S Lo
AT 8w KR R s 5 5

JFOLAKEE . FFSMIRA. M Z2WmRB%Y%, L fts %
BIB-3, 4- IR B RFLIR & mIR A, A IR
B PSR P S %L TanlIATT— 32 bt
PR 5 A MR T L R S S R Bk
AP S S KR . ST UTIE . IR S T
2T R o PR R i MR A LA FH R, R v I
B VBRI, 22 355 2 oK T R 1
REW. AP EN RS E21.5 g/mL, HA
H @ ROBAH S SR P 2 R M P 2 = 55k
0.18%, LIRS A S0 P SR T 2 R Y
433 mg/mL, HEMIASLLG P2 85 W5 mL/LA R FHS
EEBRA N5 mg/L, 10 mL/L4Z 430 mg/L, {H24
Mt #HLRAR, SRS ESH L. AR
FHZ RSN BLEAE R T K BICBRH79 197 4 Jfd
A B A KRR, BATWREARBIME, 1Ch
11.4 mL/L(ES T2 R L4034 mg/L), 1CRIER
IR BT S S 41 PR d v MR . P S

GCV 73 A E R RIS A Y Tek g 40 L LA K55 5% ek 1)
th Mtk TR AN, RINF SR Stk /IGCV R 5t
XoF 9 40 LR 545 00 B S KT 2 S+ G C VAL AN
Halitk/GC VAL, BRE UK T1.15, EE ST
WA S5 3, PSSO B RS RS H E A
ST M AR AR H, AN 2 R I AER]. P S
T SRR T A 8 T AR g 55 W A SR S I 3K ol bl [
PERE . A 5-10% ¢k 2 R R REqBhil R 1 A% L A
10% 76 A7 ARG G e, 34 TRk 2% 2 v 24 RE AT 19 58 55 WL
HRN, 1E5-10% th 41 B IRR 25 LU R MT T2 A I R
BUE R, =t BB A k/GCV R GEN T 41 L )
VEFHAE Wi R iR 253 B R E /N T 1.15, $25 2 —Fhon
FEH.

5500 A0, T BT A S B AN M OE TR . A A
ToRIR AT, P2 i R AR 2 T8 R — B 3 o
FME N, AR — DR SESE L ARA 5
W 3N A8 2V Y, AEPE S 1T AR 2K 5 A FE AR,
AL I R SO P S K B T oy, PHS & Ak
%, HEDIE 5 AE A S PS5 R, 5058 52— Fb
FHZ B AR o AR R BAEH, ST A KRR
N——FSZEH, B Rl — DI
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