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Abstract

Hepatocellular carcinoma (HCC) is a predominant malignancy in Taiwan. The
diagnosis of HCC is still poor despite of improving diagnostic techniques. It is
imperative to develop new drugs for efficient therapy. Cancer is a serious health
problem in human. Development of anticancer drugs from natural products is one
of the important therapies. Herbs have a long history in Chinese. It is hard to
know that theirs treat methods for diseases because of various kinds of them and
compound medicine in general.

This study has demonstrated that methanol extracts of herbs exhibited
anti-cancer effectiveness against human hepatoma cells. The dose-response of
methanol extracts (AP ~MC ~AS ~RR) in HepG2 and Hep3B cells indicate that
methanol extracts changed theirs morphology. In MTT assay result showed, we
can find that when the cell viability lower than fifty percent, methanol extracts had
great cytotoxicity to HepG2,but water extracts had minimal effect to them. In SRB
assay result showed that it had effect on cell viability of HepG2 when
concatenation of AP treatment reached to 30 pg/mL, and reached to 50 pg/mL, it
had effect on Hep3B. In comparison, methanol extracts had only minimal effects
on the viability and morphology of other cells. These results indicate that
methanol extracts are an effective anti-hepatoma medicine which has minimal
influence on noncancer cells. In vitro the methanol extracts of herbs were studied
and aimed at the differential growth effects on nonhepatoma cells ~ hepatoma
cells and human normal cells. Results indicated that the methanol extracts has

much more inhibition on hepatoma cells than on other cells.
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ZSS AP MC ARA AS AR
PAR CR ACH RR HDW
AFH TH C CM

B2~ % @ #039%"7 %3 B $#HepG2im 7 2 i 2 L%

SBD

Figure 2 ~ Morphological observation of HepG2 cells treated with various 0.3 9% methanol

extracts of herbs.
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TH C CM

B3~ 7 k¢ & 03 %7 A% 35 P% $Hep3Bm e A) ik 2. L% ©
Figure 3 ~ Morphol ogical observation of Hep3B cells treated with various 0.3 96 methanol extracts of
herbs.
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pASS] AP MC ARA AS AR
PAR CR ACH RR SBD HDW
AFH TH C CM

B4~ 7 ¢ % 039%"7 it 3 Pk $MCF7 i e 25 i 2 L% -
Figure 4 - Morphological observation of MCF7 cells treated with various 0.3 956 methanol

extracts of herbs.

7

W5 % k¢ % 039%"7 f% 3 Bk $CCDI66SK ‘m ¥ 77 ik 2_ L% ©
Figure5 ~ Morphological observation of CCD966SK cells treated with various 0.3 96 methanol
extracts of herbs.
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i..... .

0.3 %

0.5 %

AP MC AS AR RR C Cm

W6~ 7 Ik B 7 fF 5 Bk 44 Hep3Bim #¢ 7) fi 2 F1 48 o
Figure 6 ~ Morphological observation of Hep3B cells treated with various levels of methanol
extracts of herbs.
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0.1 %

ﬁ......
ﬁ......
AP MC AS AR RR C Cm

W7~ 7 kAR " fEIPRHMCF i e A5 jE 2 B 58 o
Figure 7 ~ Morphological observation of MCF7 cells treated with various levels of methanol
extracts of herbs.
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B8~ 7 ¢ ¥ &P fig 5 B~ F» ¥t Hep3Bim vz 4 £ 2 L5 -
Figure 8 ~ Effect of various methanol herb extracts of AP~ MC~AS~ AR and RR on the
growth of Hep3B cells.

Hep3B cells (5x10° cell/well ) were seeded in 96 well culture plates for 24 hr,
and were subsequently incubated in fresh media and treated with various
concentrations of methassl extracts of herbs (AP~ MC ~ AR~ ASand RR) for 24hr ~
48hr and 72 hr. Number of cells cultured in media without the addition of herb extract
was used as control. Cell viability was determined by the MTT assay.

Each datarepresentsmeantSD n=5 from the same experiment.

Cdll viahility (%)= cell number in sample (cell/mL) /cell number in the respective
control(cell/mL)
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B AR A et A R A

0 o1 02 03 04 05

B9~ % ¢ £7 [ 5P HepG2m e 4 £ 2 JL38 o
Figure9 ~ Effect of various methanol herb extracts of AP »

MC ~ AS ~» AR and RR onthe growth of HepG2 cells.

Hep3B cells ( 2.5x10° cell/well ) were seeded in 96 well culture plates
for 24 hr, and were subsequently incubated in fresh media and treated with
various concentrations of methanol extracts of herbs (AP~ MC ~ AR ~
AS and RR) for 24hr ~ 48hr and 72 hr. Number of cells cultured in media
without the addition of herb extract was used as control. Cell viability was
determined by the MTT assay.

Each data represents meantSD  n=5 from the same experiment.
Cell viability(%)=cell number in sample (cell/mL)
/cel number in the respective control (cell/mL)
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Lo XE LR A
Table 1 ~ Scientific names and their abbreviations of the Chinese herbs primitively

selected in the present study

S . .
o R g ¢ A
5
1 iz BF LB, X RIS Zizyphi spinosi semen ZSS
. SOERPR S AR N
2 S * o Arecae pericarpium AP
R IR
3 & 4b ) Magnoliae cortex MC
LN S J
4 LA LA SN Achyranthis radix ARA
5 B A B N A Arecae semen AS
6 A R LR Atractylodis rhizoma AR
Phellodendron amurense
7 * 1p TR PAR
rupr
8 7ooe FHE s AP Cocculis rhizoma CR
KA B N Artemisiae capillaris
9| F m FUE TR o ACH
R Herba
G a FE ndE o,
- -
10 ) R LR e Rhei rhizoma RR
| oz 2o TE % 3 Sutellaria SBD
B = barbata Don
PR EE
12 | v S = & I E S Hedyatio diffusawilld | HDW
Tk IR
. Anoectochilus
13| & & i AFH
formosanus Hayata
14| F > # FEET O RSE Taraxace Herba TH
To7 | wem gy
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Table 2 ~ Morphological observation of various cell lines treated with various 0.3 9% methanol extracts of herbs

ZSS AP MC ARA AS AR PAR CR ACH RR
HepG2 — X % © * _ © © _ *
im¥e P R | e dp R fm e B PR
Ep A i A i LR D R
S Al | s Al 3
(R (R (R A g e
3 % 2
Hep3B - . ” _ % B B B _ N
CILES
0 A F AS
LA g AL
A e e %
MCF7 - — * — * — — - - *
wre e p R
P AR A% ) 1 e
%
CCD
- - * - * - - - - ©
966SK
Sm e FA fme X ARk
4 e A
& F4 P
— 24 | pEELERmE A R R

24 | prEL e A B R
© 48l PEEmEALT R (FHRAAD)

CM 0.3 9% MeOH
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o~ B % 2k fBY BB fm¥e 4 & R
Table6  Effect of herb extractsin 0.3% DM SO on the cell viability of Hep3B
Herb Concentration Cell viability(%)
extract (u g/mL)

After 24 hr After 48 hr After72 hr

AP 0 100 100 100

CM* 98.6+7.0 129.4+3.1 102.5+4.9

1 119.9+8.0 124.3+9.8 118.9+8.2

10 146.9+11.7 108.2+4.4 100.4+45.2

30 65.8+3.0 29.8+1.5 26.8+2.2

50 39.6+4.5 18.2+3.4 13.8+0.7

70 31.8+1.3 12.1+0.8 10.4+0.4

100 16.1+2.5 7.5+0.6 6.2+0.7

MC 0 100 100 100

CMm* 145.0£9.7 85.8+3.6 101.3+4.4

1 163.1+13.0 142.0+4.2 119.3£7.6

10 45.1+4.5 24.8+0.8 20.8+1.8

30 5.6£0.7 4.1+0.3 3.5+0.3

50 13.7+2.1 6.4+0.2 7.7£1.4

70 16.9+2.3 10.4+1.7 9.3+0.8

100 15.6+1.7 11.1+0.7 11.7+0.4

AS 0 100 100 100

CMm* 127.3t4.7 113.4+3.1 106.1+2.1

1 107.4+6.4 111.615.9 122.7+1.8

10 54.3+2.2 24.8+1.6 21.3+1.2

30 24.4+1.4 14.3+1.6 7.9+0.8

50 20.4+1.6 11.4+0.6 7.5t1.1

70 145+25 8.6x0.7 7.0£0.6

100 9.4+1.3 10.7+0.8 6.4£1.0
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AR 0 100 100 100
CM* 91.9+7.8 89.8+5.7 119.4+3.4

1 89.2+3.2 109.6+9.2 152.9+7.6

10 89.4+4.0 109.4+6.2 164.2+10.4

30 88.6+2.8 126.3+4.9 116.0+4.2

50 87.6+7.5 102.5+4.9 93.1+3.2

70 95.5+10.0 58.9+5.9 69.8+1.0

100 69.7+8.5 43.0+2.1 48.1+3.3

RR 0 100 100 100
CM* 106.0+5.0 99.8+7.3 97.3+8.0

1 122.7+8.2 94.1+5.8 99.8+11.7

10 120.2+4.1 74.8+7.6 76.7+4.7

30 77.4+£3.7 18.7+1.6 33.1+0.3

50 47.6+£1.7 10.6£1.5 22.5+1.0

70 35.3+3.1 10.1+0.6 20.5+2.0

100 24.2+1.3 12.9+0.7 19.6+1.8

Hep3B cells 5x10%well  were seeded in 96 well culture plates for 24 hr, and

were subsequently incubated in fresh media and treated with various concentrations
of herbs AP MC AR ASandRR extractsin 0.3 % DMSO for 24hr  48hr and
72 hr. Cell viability was determined by the MTT assay. Each data represents meant

SD n=5 from the same experiment.

* Control

XXVii
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Table 7 Effect of herb extractsin 0.3 % DM SO on the cell viability of HepG2 cells

mie 4 E ehEL B
,sm}?:?iwmg,,gi

Herb Concentration Cell viability(%)
extract (u g/mL)
After 24 hr After 48 hr After72 hr
AP 0 100 100 100
CM* 102.1+2.4 101.0+£7.4 104.5+4.7
1 119.9+1.2 119.2+8.9 149.5+17.4
10 89.4+15.9 60.7+6.3 68.4+5.0
30 25.5+2.3 5.9+0.5 5.9+0.9
50 30.5+1.4 6.1+0.4 7.3:0.4
70 23.5+0.9 6.9+0.2 7.4+0.7
100 26.3+2.8 3.7:0.4 4.6+0.8
MC 0 100 100 100
CMm* 125.4+5.5 77.7+4.0 134.5+8.5
1 116.7+7.3 118.2+10.7 182.1+14.3
10 27.3t6.4 8.3t1.1 5.3:t0.4
30 10.1+1.3 5.8+0.6 7.7£0.6
50 22.4+3.5 9.1+0.2 7.7£0.6
70 22.8+2.9 13.0+0.9 15.4+0.8
100 26.3+1.6 12.7+1.5 18.8+1.1
AS 0 100 100 100
CM 114.9+6.7 96.9+3.8 98.5+6.7
1 107.4+6.4 115.6+9.7 161.7+11.8
10 34.1+7.5 19.3+3.7 11.4+0.4
30 27.2+2.6 13.0+1.3 9.5+0.5
50 21.4+2.4 11.4+0.6 7.4£0.5
70 13.8+3.6 7.4+0.4 10.0£1.1
100 9.4+1.3 8.2+0.5 5.9+0.3
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AR 0 100 100 100
CM* 105.8+11.8 86.9+5.1 139.9+6.1

1 110.8+2.4 105.1+12.8 149.9+3.4

10 123.6+4.2 129.5+7.3 164.9+12.8

30 124.4+5.0 80.9+4.9 118.1+13.2

50 40.5+6.8 5.1+0.7 4.4+0.4

70 12.7+2.3 2.6x0.4 4.2+1.2

100 3.0£1.8 0 0

RR 0 100 100 100
CM* 97.7+3.5 82.7+8.9 131.8+3.1

1 123.7+6.4 126.7+1.7 142.8+6.7

10 99.9+7.1 30.9+2.2 20.9+1.8

30 44.5+4.2 12.5+0.3 14.4+0.8

50 39.5+0.8 16.3+0.9 17.5+1.0

70 46.3+5.2 19.1+1.3 25.8+1.3

100 30.5+2.7 19.8+1.0 19.3+2.0

HepG2 cells 2.5x10%well were seeded in 96 well culture plates for 24 hr, and
were subsequently incubated in fresh media and treated with various concentrations of
herbs AP MC AR ASandRR extractsin 0.3 % DMSO for 24hr
hr. Cell viability was determined by the MTT assay. Each data represents mean+SD

n=5 from the same experiment.

* Control

A e s

#8 7FPEES

B3~ %+ HepG2 2 Hep3B 2z ICs & (pg/ mL) *

48hr and 72

Table8 ~ IC50 values ( g/ mL) of various herb extractsin DM SO solution on

HepG2 and Hep3B
|Cso values (ug/ mL)
HepG2 Hep3B

24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
AP 10—-30 10—-30 10—30 30—50 10—-30 10—30
MC 1-10 1-10 1-10 10 1-10 1-10
AS 1-10 1-10 1-10 30 1-10 1-10
AR 50 30—50 30-—-50 >100 70—100 100

XXiX



RR 30 1-10 1-10 50 10—30 10—30

* Concentration of herb extract required to inhibit 50 % cell viahility.
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