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Abstract

AIM: To probe the effect of Chinese herbs, Hugi
San (HQS) and its principal drug mistletoe
extracts on the growth of human hepatocar-
cinoma cell line SMMC-7721 and the levels of
intracellular reactive oxygen species (ROS).

METHODS: The proliferation of SMMC-7721
cells inhibited by HQS (0.3125, 0.625, 1.25 g/L),
mistletoe polysaccharides (0.625,1.25,2.5,5 g/L)
and total alkaloid of mistletoe (3, 6, 12 g/L) at

www.wjgnet.com

48, 72 and 96 h were observed by MTT assay.
The cell cycle and apoptosis rate of SMMC-7721
cells were examined by flow cytometry. The flu-
orescent intensity of ROS was observed by laser
scanning confocal microscopy.

RESULTS: Both HQS and mistletoe extracts in-
hibited the proliferation of SMMC-7721 cells in
a time- and dose-dependence manner, and the
numeric value of absorbance in high-dose group
decreased markedly as compared with that in
the control group (HQS 72 h: 1.022 £ 0.13 vs 1.207
1 0.04, P < 0.01; 96 h: 1.235 + 0.20 vs 1.602 + 0.05,
P < 0.01; mistletoe polysaccharides 48 h: 0.570 +
0.03 vs 0.744 £ 0.01, P < 0.01; 72 h: 0.803 + 0.04 vs
1.207 + 0.04, P < 0.01; 96 h: 0.860 + 0.13 vs 1.602
+ 0.05, P < 0.01; total alkaloid of mistletoe 72 h:
0.919 £ 0.14 vs 1.233 £ 0.04, P < 0.01; 96 h: 0.701 +
0.07 vs 1.819 £ 0.04, P < 0.01), expect that at 48 h
in HQS and total alkaloid of mistletoe group.
After treatment with the drugs for 72 h, the cell
populations in the group of mistletoe polysac-
charides and total alkaloid of mistletoe increased
in G1 phase (81.0%, 86.9% vs 70.0%, P < 0.01)
and decreased in G2 and S phase (13.1%, 5.7%
v516.4%, P <0.01;5.9%, 7.4% vs 13.5%, P < 0.01),
in comparison with those in the controls. In the
group of HQS, the proportion of S-phase cells
decreased (1.5% vs 13.5%, P < 0.01) while that
of G2-phase ones increased (28.2% vs 16.4%, P
< 0.01). However, there was no obvious change
in the numbers of Gl-phase cells. In addition,
all of the three drugs enhanced the apoptosis of
SMMC-7721 cells (HQS: 14.8% vs 6.0%, P < 0.01;
mistletoe polysaccharides: 11.7% vs 6.0%, P <
0.01; total alkaloid of mistletoe: 6.7% vs 6.0%, P
< 0.05). Confocal microscopy showed that the
fluorescent intensity declined suddenly and then
maintained at a low level almost without fluctu-
ating when the three kinds of drugs were added.
However, after the fluorescent intensity was
stabile at a baseline, it increased instantly as the
total alkaloid of mistletoe was added. Thereaf-
ter, it decreased rapidly and maintained at a low
level for a period of time. But this phenomenon
was not observed when the cells were treated
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100 mL/L4- I, %3100 kU/L, %4 %
100 mg/LIYRPMI 1640857744E37°C, 50 mL/L
COZMF FEE SR, BRI, 2-3 dfEAR.
1.2.1 MTTH & &0 2 3G i B R X
10%/L4H fa e T-96fL1EFRM h, BF41200 pL. £
S MR 5, JC M, TR IR, A N
AW EETHQS (0.3125, 0.625, 1.25 g/L), #il %
4 ZHE(0.625, 1.25, 2.5, 5 /L) MMt 25 4 53,
6, 12 g/L)25W), RENKRE6NEAL, WA H(E4a
164035 F295) S FH X 254)5-FU(50 pmoL/L)
X IR AL, FEFL200 pL(FTIn 259 H 58 45 164055
FEWECHD), E37°C, 50 mL/L CO4MF FRi#R4E
48, 72, 96 h, FEFLIMAMTTIE (S g/L) 20 pL,
37TCHLLMES h, W BiEW, HIIMAZH
FEWHN150 pL, Z¥510 min, WIS, T
4 [ BN REARACIE K570 nm b E 2L
(AfH), JLHEE = M = (-9 4A )
A A{E) X 100%.
1.2.2 7 X gm A 2m e 8 B0 A= 8 = B3 01
X 10Y/LYN M Fh -6 fL B 2 MR b, A BE IS, T
M5, 43 M IAHQS (1.25 g/L), Hitar A%
WS /L) Ml %5 28 Bd(12 /L), ¥4 R IR (58
4164085750, H9772 hjm, WA X 10°41
700 mL/L¥ L[ 52, 4°CRbac. Wkt FHPBS
WPk 41, IINRNAJ . Trition-100F1flL4k 7
WEVR A, WEEY 30 min, VSN ARSI
SR SI3IR.
1.2.3 BOb R EAem 40 e W &R BT 5L
ARG, 2. WEL. HEE 1100 mL/L
G M RPMI 164055 7%, 148 4 J ok J& 4%
Rl TRl petriZ Mg 89824 Wi, LR
K2, HEPESW{UEWi i, IAS pmoL/LIY)
H,DCFHDA G HRI100 pL, 37°C ik 613k
30 min. HEPESYEW i, 725 MHEPESHF .
11 2 H,DCFHD AV 41 il B T B0 s L R £k
BB G b, e bR, RoOtimER
SE JG, N2, SRS LE 4N I P 585 AR AL
St AT HE Pimean = SDE R, W
SPSS 11.0GE T A, R HFRE Ay K%, P<0.05
USSEEE NS -9'8

2 B8R

BI85 BB PSR, IEWSMMC-772141 B 2 %
B, BK, H3-5M A7, PR, it
A e fi. FH 2455 L, HQS w7l s 41 4 i AR ],
JRURES A EUIR S, M P A 22 B 21 40 26 1 /DS,
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FEZ K SO VR By, S B B R (K
1G-H). 40l ] 56 B AR 2 R E — FRZR I,
TN ZF A B, 5 i 5 52 Ik I 388 i 5 S g
BRI, TFUERRE I KT, TEH] RS
(FINT-0). W25 AR Z B E T T4l s, 40 i 2ot
95 S8 H) BN A A B S HQ S K 2 A VB i) 11 4%
HABU(E2A-D).
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AL YR e, IR DX IR AN A ) A
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T RCh IRV T R e H 1. 5 UM S e ia
7 I EF kA, BE U308 4 JHF 9 1993 28 7 T 7 30
FU IR Sl A A kAR g 2, LT,
MR, AR wif. R, .k
JH S5 D fe. AT ARk, MR AR MR AR 2 2
[y b s 22 ) AL AR T
HQ'S J Mt 75 A= £ B A 22 W5 R S B xr BT 98 40
SMMC-7721 IAEH, B335 ¥ BE400 il FFF-9 &40
HAGE, H SR R] -0 B, =4l T HQS
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HQS. #F 4 %
i F AR 3G B A
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& 1 HGS, WZ 4R BN SMMC-7721 4B 85EEVE20[ (mean +SD, 1 = 6)

250 (o/1) 48 h 72 h 96 h
ABE HNHIZR(%) AlE HDHIZR(%) AlE HDHIZR(%)
WiRA 0.744 +0.01 1.207 +0.04 1.602 + 0.05
HQS
0.3125 0.742 +0.04 0.2 1.129+0.04 6.4 1.470+0.16 8.3
0.625 0.725 + 0.04 2.6 1.127 +0.04 6.6 1.444 +0.11° 9.8
1.25 0.651 +0.05° 12.6 1.022 +0.13" 15.2 1.235+0.20° 22.9
WSEZHE
0.625 0.724 +0.02 2.8 1.056 + 0.09° 12.4 1.282 +0.16° 20.0
1.25 0.677 +0.02° 8.9 0.994 +0.06" 17.6 1.078£0.16° 32.7
2.5 0.631+0.01° 15.2 0.937 +0.03" 22.3 1.019+0.18° 36.4
5 0.570 +0.03" 23.8 0.803 +0.04° 33.4 0.860 +0.13" 46.3
5-FU (50 umol/L) 0.446 + 0.04° 40.0 0.492 +0.03" 59.1 0.581 +0.04° 68.7
WA 0.844 +0.05 1.233+0.04 1.819+0.04
3 1.056+0.02° -22.6 1.181+0.13 43 1.683+0.24 7.2
6 0.907 +0.08 -53 1.032 +0.08" 16.2 1.229+0.15° 323
12 0.804 +0.06 6.6 0.919+0.14° 19.7 0.701 £0.07" 61.4

5-FU (50 umol/L) 0.844 +0.03" 26.4

0.605 + 0.05° 51.0 0.581 +0.04° 68.0

°P<0.05, °P<0.01 vs WHRL.

Rk 2 A2 R IRA48 IRk a) AUAh, A{E IS N AL
T B (P<0.01).

£ 60 53 2R 49 i A TR 3 4 PR A DT 22 4 A
WK ST, 240 o 30 e AR i IS, 40 B 3 5
32 BN FATT R DM EF A 2 B A SR H
Jii, T LOK 4N i B ZE G UH(DN A By 1), 1
H QS ] K- 41 Ja BH 5 7E G2 W (43 R A ), 515k
1 48 5 52 BH, RIS =P 2 2 5 | A R 1
80, QA SR S 0 A A A R0, R
PRV (Ap) IRRFAIE, 32 WK S g8 40 i BEL i TG
WIERG2H, F0I40 M3 e, 55 IR A B T
3EHUMREE LB N2 —. ROSE4l AT
ST IR B R A ) SN Ay P, AR
AR 7 A HILO0,) B AHIEOH)., H ik
ZU(H,0,) LK U AR 128 1 (OH) 26 AR 1 113
P A 0 A R 2 A R 2B A T e ) IR
PR BE IR O S S 5 38 A i . 4n Ja J ST B i A
K, BT ERO SR MW LB B DN A,
FALEERSE s AV EREE SIS SV E ek S by
SAMPET SR TR, R A i T
(K145 7 2 — 1520 KR g0 e A e 4
JPE T R . AR ITTROS A A2 40 i T AN
Al /b ). ROSHH REal sk 0 7215 5 & S @it
caspase-3/7 MG PEFIHIE T 10 K AR, Lgde

R 2 HQS, MZFEZHEFNBHISMMC-7721 482 EHA

AATROVEIA (72 h, %, 1))

25 (/L) i

Gl S G2 Ap
WigH 70.0 13.5 16.4 6.0
HQS (1.25) 70.2 15  282° 14.8°
SEZHE (5) 81.0° 59°  13.1°  11.7°

WSLERET (12) 86.9° 7.4° 5.7° 6.7°

°P<0.05, "P<0.01 vs WIBLA.

et al B ESe 025 | I 1 Ly 4 i i TR T
R A 41 R WROS T F%.

TR SR, T- A
# L JRH,DCFH-DA)E—Fh ] LA 2 ik 41
JRE ) AR 2GS 4, 740 M P AT LA H R K
fif A2 AN g a2 1ok 20 LIS 1Y 25 FDCFH (2, 7'-—
AEMTENER). A M P R3S P A T LA A T 9%
J6IDCFH, AT ¢ 6 IDCE. 1% 4
FH S 1) 1 5 SO EREH I O iR B IE L,
Ui I D CFI 26 B KR R AE AR OS5 & 1)
Ak, FATIE B, SISO CIRE A A0
HEG IS, 40 N 2k 5R IR T sk s, Y
IR W) )5, SOGHRBERR ) R B, AR5 A e
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WL, X 3540 6 Bl A, 25 22 ol 9 i 281 o oy AR
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UM B HU A B0k 5y 2 —, FF BAE L Hi &5
Az VBRI P 3 SR S 1 T v A L 3
0 M T IR 2, A RS R R A 2

B PT MR BLEI ] e AN AE TG PR B T, B
eIl HR 1.

BUGH: B T P E AR AT SRR AR A
2 T 45T 09 55 Bl
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