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Cancer Type Distribution
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m Undefined

m Liver cancer

m Kidney cancer

m Breast cancer

m Brain tumor

mLung cancer

m Ovarian cancer

m Colon cancer

m Leukemia

m Nasopharyngeal Cancer

—  Liver Cancer (iF%)
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Research on new drug derived from Chinese medicines for
new treatment.
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\I/?Vel\ﬁearch on complementary and alternative treatments to
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Research on Science and art of CM.
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Three types of Anticancer CMs
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* Anticancer candidates in patents of herbal medicinal

products 7% Bk H Jix H 8% S HoAth FL 8% ) Fi e B A

1. 15 single compounds and 42 extracts derived from single

herbs 151 B & A4 2 B A A 20 HE BV

2. 8 combinations of single compound or formulae 81

B T A
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3. 17 single compounds, extracts or formulae in phase 1 or |l

studies 171 FEES, i’mﬂl%jﬂﬁﬁf HEAT —HE

EHH )J_‘ Fl-k; ‘%/\/s
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(Feng Y*, Wang N, Zhu M, Feng, Li H, Tsao S. Recent progress on anticancer candidates in

patents of herbal medicinal products. Recent Pat Food Nutr Agric. 2011; 3(1):30-48)



Chinese medicines as an adjuvant therapy for unresectable hepatocellular carcinoma during
transarterial chemoembolization: a meta-analysis of randomized controlled trials

e BETE T E AR ZE A5 P AR Ry BhR 6 1 25 0 A

|dentification| Potentially relevant article
records: n=2802

Screening l
Records after removing duplicates: 1514 records excluded:
n=1911 Narrative / systematic reviews: n=243
| Non clinical trials: n=459
» | lrrelevant with Chinese medicines / hepatocellular
Eligibility | carcinoma: n=415
No control group: n=18
Full-text articles assessed for eligibility: Not meet the inclusion criteria: n=379
n=397
330 full-text articles excluded:
Non-RCTs: n=101
» | Intervention, participant, outcomes not
Included according with inclusion criteria: n=225
Incomplete outcome data: n=3
| Duplicate publications: n=1

Studies included in meta-analysis:
n=67

Cheung F, Wang XB, Wang N, Yuen MF, Ziea Eric TC, Tong Y, Wong VT, Feng Y* .eCAM 2013
http://dx.doi.org/10.1155/2013/487919 8
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Appendix C. The Top 10 most frequently used CMs of the included studies. eCAM 20130718

CM Herb Latin Name (Chinese No. TCM Diagnosis Pharmacological Properties
Pinyin)
i i i oY 1. Suppresses the oncogenic transformation of cancer cells?;
Radix Astragali (X&) 35 Qi deficiency S DRSS e o
3. Induces macrophage, LAK and NK cell activity? 4;
4. Inhibits T-helper cell type 2 cytokines?.

Poria Cocos (R¥) 25 Dampness accumulation - Induces apoptosis®©; .
2. Cytotoxicity against cancer cell lines;
3. Inhibits tumor angiogenesis ~.
Rhizoma Atractylodis 23 Qi deficiency 1. Induces apoptosis © 2
Macrocephalae (B 7it)
i i i i~ 1. Induces apoptosis 19 11
RadIX Glnseng (A‘?) 19 QI def|C|ency 2. Inhibits tumor cell proliferation 1*;
3. Cytotoxicity against cancer cell lines 12 13;
4. Inhibits tumor angiogenesis 14.
i i i i 1. Induces apoptosis 15;
RadIX BUpleUI'I (%ﬁ) 1 9 QI Stagnatlon 2. Activates macrophages, NK and LAK cells 1¢;
3. Down-regulates TNF-a, IL-6 and NF-kB p65 expression 17.
i i i 1O 1. Inhibit cancer cells invasion and migration &;
RadIX COdOnopSIS (H‘?) 18 QI def|C|ency 2. Enhances T cell, B cell and macrophage production, and
activates macrophages *°.
i~ Y {— i 1. Induces apoptosis 29;
Semen Coicis (iui_) 15 Dampness accumulation 2. Inhibits NF-kB signaling and protein kinase C activity 2*;
3. Stimulates T cell proliferation22.
Herba Oldenlandia Diffusa (E E 14 Fire toxin 1. Inhibits cancer cell proliferation and induces apoptosis23: 24,
Radix Paeoniae Alba ( E 25) 13 Blood deficiency 1. Inhibits angiogenesis and induces apoptosis2® 25,
Rhizoma Curcumae (%ﬂt) 12 Blood stagnation 1. Inhibits cancer cell proliferation and angiogenesis, induces

cell cycle arrest and apoptosis 27;
2. Inhibits platelet aggregation22.
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Berberine derived from Huanglian

|
GO+— G1 S G2 M
Down-regulation of cyclin D1, D2, E, B and CDKs
| B

Cell cycle arrests at GO/G1, G1 or G2/M l3 Inhibition of invasion

l, Repair or apoptosis? FéSL I

. l .

Rid e Caspase-8 Inhibition of
T Cyto Cam J RhoA-GTPase
APAF-1 other Rho like
T 1 proteins
S Caspase-9 — Caspase-3 I
Bcl-x| ~. B
t4 APOPTOSIS I

Topoisomerase | inhibition

P53 «—<— DNA damage Inhibition of NF-kB or other
nuclear transcription factors

Tang J, Feng Y*, Tsao S, Wang N, Curtain R, Wang Y. Berberine and Coptidis Rhizoma as novel antineoplastic agents:
A review of traditional use and biomedical investigations. Journal of Ethnopharmacology 2009; 126:5-17.
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Case Study: Coptis and its formulae
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 under the category of clearing heat
 JETIE AR

« detoxify, purify liver, improve N\
eyesight, as well as treating
eclampsia, epilepsy, tic caused by
fire, carbuncle of heat type,
pyocutaneous diseases

o fEE AT, B H TR AR5l
EI’JEi'f 1% 55 J

« Huang Lian Jie Du Tang, Ge Gen B

Qin Lian Tang, Zuo Jin Wan etc.

o WHAFE 10021, &0 Er
7, B RS, e LA )




Research Strategies (Eﬂﬁ,%lﬂ%)

Huanglian Huangf)ai

Huangqin
Berberine ey " Huangliafr Formuia
| R F@@ﬁ
Traditional use > Biomeéical investigations , Novel Pr otection.
(8 425 FH v FEL A A g B BT 4 and antineoplastic

agents for liver

BRI EEY)

Removipg damp- VA A 7
heat, fire and
counteracting

toxicity

No.fmal liver

Acute Chronic liver Liver
inflammation Cirrhosis
Sustained injury Fibrosis 15-40 yrs
Acut Ch T L1 .
dpame ___tomeEAE Sl amiisaor | HCC
SR = B i

Time (min)



Huanglian in treating Acute Hepatic Injury - .. ?
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Effect of CRAE and berberine on CCl,-indu ced liver damage in rat (mean+ SD., n=8)

‘
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Microscopic obsemtion on CRAE .md berberine against CCly-induced acute lwer damage (mean S0, n=8)

ALT (UL in serum) AST (U, in serum) SOD (%, in serum) SOD (%, in tissue)
19877 £ 734 61750 + 2062 77.26 £ 011 7242 + 589
13327 £ 2211% 34211 £55. 2% 1080 = 0.21%* 932 5%

66.25 £ 1124 366.22 £ 52.16% 2670 £ 023" 2161 £497°#
4117 £ 1066 155,22 £ 30.24 * 4030 £ 0157* 4622 L 445"
2320+ 1276 2078 £ 1077 7270 £ 0207 7063 £ 654
v%‘
’nc\ > A .(

Group Vacuolation Nuclei Hepatocyte necrosis Inflammatory cell infileration Central vein and portal triad Combined scort
Normal 0403 10£07 05£02 06 £03 11+£06 05+£03
Control 50 + 06% 07 £02 42 £ 08* 39 < 1.6°* 05403 49 £ 05*
CRAE 400mg/kg 42+ 11 08 + 06 22+17° 28+173 13+08 36+ 14
CRAE 600mg/kg 30107 1103 21157 212137 11 %06 27 209"
CRAE 800mg/kg 19 07" 1206 15127 13 209" 09x05 1.7 206"
- » 'q

s00 .

150 | = ALT

200 " AST

Fruyme activity (LV1)
A
)

- vozz Em S
3 H rs
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Normal CCla Ompks 120mp kg 160 g kg
Peont-trested with berberine
»”
s 1
o
S -z
s % 1
Z 40
1 5
20 -
10 :
. [k
Normal CCls S mg kg 120 mg kg 169 mg kg

Pent-trested with berberine

# % ETHNO-
PHARMACOLOGY

Berberine

Anti-oxidant

=R wlziSL

Pathogens

BURNE

Acule
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AST(UL)

30 |
0 .

- -

==}

ﬂﬁﬁﬁ.

Normal

Model CRAE (400CRAE (600CRAE (800 Ber (120

1
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M.

Normmal

Normal Model

Model CRAE (400CRAE (600CRAE (800 Ber (120

CRAE CRAE
400

mghkg)  mghkg) mghkg  mgke)

CRAE Berberine
600 800 120

mglkg mgfkg  mgkg mgkg

| p-Erkl/2

T — — — — | VK12

S S m— | [_octin

Normal

CRAE 600 mg kg

Model  CRAE

400 600 800
mgkg mgkg mgke

CRAE CRAE Berberine
120
mg/kg

=
—

< -
(=

a

e

CRAE 800 mg kg

16000 1

14000 1

12000 1

10000 1

8000 1

6000 1

caspase-3 activity

4000 o

2000 1

CRAE 400 mg kg

FERrT 5 Ve 0 Ty T

B " Yegs N ’
b lb ‘.-'“:"'u‘.‘ "‘."z" ? % 19 _J.

A1

LM "ﬂl“::‘ .’.’/'J..‘ ..' (13

Berberine120 mg kg

normal

model CRAE CRAE CRAE Berberine
treatment treatment treatment 120 mg/ke
400 mg/kg 600 mg/kg 800 mgrke

. ‘1\:“" ”f - ’l.' o -" ." -’p'~¢"~"

Chronic liver
inflammation

Berberine

Anti-oxidant

| Dl BN

Inflammation-related
hepatocyte apoptosis
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Huanglian in treatlng Hepatocellular Carcinoma

Control

1
L
~

Control
04

Bom«mo troolod

.-
e S
™~ Y .. 4
- beows w4
b v v o
i
Lo dannq |
L irmemesd e
0
coera berbewine

Lmor size (mm)‘l
S

Berberine
treated

—+—Control

o 10 mg/kg/2days 50 mg/kg/2days

— 15 - —8— p. 10 mg/kg/2days
- —=—p.0, 50 mg/kagi2days
£
..E.. 10 -
&
5
H i 5
uanglian 3
%EXt lr;la ct ’ 0 1.0 2.0 3.u 4.(}
CEpLitiiEy) Day
Doxorubicin = +
Huanglian Hua'ngqin ﬁuangbai
Doxorubicin + +

HLJDD 25mg/kg 50mg/kg

0.00 5.00 10.00 15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 z ;:-E tt —/:—EII:_{ —I—
Huanglian Formula SN
i WA T




Example: Huanglian for NPC Treatment

= EHR SR ERER

cytokeratin
Tumeoer growth BBR(uM) 0 25 50
200
c"rg p-Stat 3
E
P g St
N =#=PBS control : —
wy
= —a—10mg'kg
=
= . I N Cleaved
PARP
w
0 10 20 a0 40 50
Days

Constitutive activation of STAT?:
Suppression of tumorigenicity and growth of NPC  activation of STAT3 was inhibited py Was downregulated by berberin

cells by berberine in vivo. berberine in vivo. in HONEL cells
a C666-1
IL-6 0 hr 4 hr 6 hr
BBR(UM) O 50 0 50 0 50 F5 [tima) 0 hr 2 hr 4 hr iu W-STAT3  [5TAT3 -
o WP PO BBR(M) 0 50 0 50 g s0 0§ ! - T + o T £
LS
— —— e e [-actin ¥ I
b HK1 oz l
FS (time
BBR(UM) O 50 0 50 0 50 (time} g al 0 a0 0 20
- .- p-STAT 3 . SER [pM) 0 hr 2 hr 4 hr
I ————— STAT 3 Berberine could inhibit the activation of STAT3 induced by IL6-containing

Fibroblast Supernatant (FS). 50 uM of berberine could effectively suppress the FS-

induced STAT3 activation at 4 hr time points.
Berberine inhibited the IL-6-activated STAT3

In C666-1 and HK1 cells.

—————— (3~ 3 C{il



Example: Renal Cancer Treatment

RIRS G R R A R

4 : Control GQLD
i) \_J 10 "
m'l‘lIlHllllllllullll"mm. TN o ! ‘ _—
6‘:’" : 2 4 T H@ : Hm 2 l.l = ‘"\OI\\\\;:\F' S "—‘(Q.'\\ M S
“
Radix Puerariae Radix Scutellariae Rhizoma Coptidis Radix Glycyrrhizae
(Gegen) (Huangqin) (Huanglian) (Gancao) 6
L -

Tumorsize (imm3)

13 Control GGQLD (150 mgkg)
: - N . . . ey maem .
000 | 1000 2000 000 4000 5000  eoo 7000 800 e0o0 1000 GQLD has significant inhibition on the size
Mnutes
Quality control of GQLD of xenografted tumor
\CHN Caki-1 oo i inaed: O

GOLD (ug/ml) 0 625 125 0 625 125 ; i .=

MMP-2 (72 kDa) ] 3 T i
ol ===

o 1.5 1 B, | | :

& \CHN Caki-1 Vi s .

% (<) ACHN Col) 1

:';- K-:'l'-:;::::"h' Shamind Comirnl ".";J‘n':::':::‘“ Shuaned Contrxl

- U 428 128 P 618 129 ’ 028 12% 0 a5 15

= war o L (R PR PR

- 0 s ) ACHS .3 Cald

:.c 'A. E .

z P 1

5 ol . - { &

0 625 125 0 625 125 i z
GQLD (pg/mL) " ommecouety MERTIEE
gelatinase activity of MMP-2 could be potently Radix Scutellariae(Huanggin)is the major active

inhibited by 48-hour GQLD treatment in ACHN component herb in GQLD
and Caki-1 cells. '



SS + Docetaxel
B __ 3504 Negative control
b ||-= Docetaxel
g 300 -+ SS+Docetaxel
~ 7 250 1| -~ SS
uw £ 2001
O =
= 9 1501 =
— *
(E) 100 1
3 50
1 4 7 10 13 16 19 22 (day)
G 801
o 70 81.74%
T 0] strew SO8T%
T 501
QO & 401
o
= = 30
o
£
= 10
Uk Docetaxel SS+Docetaxel SS
D 25+
=)
Sl = =0
N~ o
w'o 4 *
g = 15
‘§ 104 |=== Negative control
o8 -a- Docetaxel
54 |-+ SS+Docetaxel
— SS
0

Negative control

Case Study: Spatholobus suberectus (Jixueteng)

¥ 3

G1:68.60%
S:23.50% ¢
G2:7.91%

1°4 7 1013 16 19 22 (day)

HT-29

HT-29

HT-29

_HHI;

SS + Docetaxel

4501| — Negative control
@& 4001|-=- Docetaxel
E 3504| =+ SS+Docetaxel
T 300{[==_SS
g 250
© 200
> 150 *
g 1004 *
=2 504
0 T T T T T A T L T T
1 4 7 101316192225 28 (day)
A T69.75%
< 707 5697%
_?3’ 60 -
501
5 401 33.03%
= 30
o
= 201
R 101
0- Docetaxel SS+Docetaxel
254
S 20
% —a %
=
3 10 |— Negative control
8 -a- Docetaxel
54 |+ SS+Docetaxel
—— SS
0

SS inhibits invivo tumor growth.

14 7101316192225 28 (day)

MCF-7 ©O-=

1

| G1:63.87%
§ | $:32.32%

G2:381% °*

G1:84.44%
S:11.17%
G2:4.39%

e

Confroi

Control

"u
s

.

G1:72.98%
S:19.21%
G2:7.81%

2 c.A.....,.._

SOpglml
50ug/mi

G1:60.21%

S:27.47% M

G2:12.62%

G1:62.86%
S: 21.55%
G2: 15.59%

100ug/ml
100pg/ml

300pg/mil

-
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O.
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on

P~
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S:20.51%
G2: 11.46% D 20
e oD
&
c 20
O
©
S 15
G1:64.09% %
164, a
S:10.13% o L
G2: 25.78% Q) 5

300ug/ml

ptosis ratio (%)
-le-thN
OOOOO oo

o

. MCF.7
o HT29

o il

o MCF-7
m HT-29

0 50 100 300
SS (ng/ml)

SS (pg/ml)

0

100 300

SSinduced G2/M arrest and apoptosis to cancer cells

SS (ng/mi)

MCF-7 >

HT-29

0 50 100 300

Elevated ROS level induced by SS




Case Study: Spatholobus suberectus (Jixueteng)

%@J%ﬁl

Dose response 48h Time course, S5 (50ugiml)
12¢ & MDA ML T3 12,4 . MOAME T
a ] - . NCH? a ; - .- .7
EVOF 1 Eof 5
= : = I
08} Eos» :
2 . :
08F o6}
A B 3 § . — S~
04} < 04t T 9
; : s T—3 P
9 o2} e S o0z
e e B - -
0 20 &0 60 & 100 0 ] 12 4 B 48
S5 (ug/mi) Time (h)
MDA-MB-231
Normoxis Normoxia Hypoxia
SS(ug/mi) 0 20 40 60 B0 100 © © 20 40 60 80 100
LOM-A e R
"“"ﬂ — — — — — — — — — — — ——
MCF-7
Normoxia Normoaxia Hypoxia
SS(ug/ml) "o 20 40 e0 w0 100 0 O 20 40 ©0 #0 100

-

pw.¢“ﬂ — ——

———————

(i) LDH-A is a direct target of SS

Normoxia
MDA-MB-231
EGC(uM) 0 20 40 60 80 100
LDH-A S e e e e e

B‘aCt"1 T e — e —— =
MCF-7

LDH-A ---.-—--—-

ﬁ-actln —————e et ——

Hypoxia, 6h
MDA-MB-231

EGC(wm 0 20 40 60 80 100

LDH-A ™ s ww s

B-actin

MCF-7

LDH‘A W G p—

Bractin s i —

o2

Sis e | subfractoing
Aqueous extracts 60% ETOH extracts _'i
(AE) (ET) 1
1 1 - -
PE ETOAC BUOH RE e ‘
Sy S o RO - e .
| I I [ | l ’ I I I I | Peak 1 Peak 3 Peak 5 Peak &
Fri Fr2 Fr3 Frd FiS Fr6 Fr7 Frd Frd A0 Frt1 Fri2 0L | | | I
Seperation by preparative HPLG e e
= s 3 [ I“
1T T 1 oS ve Q "EJ’EL ‘E-ff
C1 c2 C3 ¢4 Gallocatechin  Eplgallocatechin Catachin Epicatechin
D MDA-MB-231
EGE - #+ 4 &% + . EGL - =
MDA-MB-231 MCF-7 o o B bt LE- 5 &
(500) Ctl EGC GC C EC  Ctl EGC GC C EC e o ame 0B C
LDH-A - ——y T ——— LOH-A — — - -

Brachin s ———— — M
(i1) Bioactivity-guided fractionation of SS targeting on LDH-A.

C Normoxia
MDA-MB-231

EGC (M) 0 20 40 60 80 100
LOH-A Py
pactin [T

MCF-7
LOK-A T T

-actin [Tl

(il1)EGC is the active compound in SS

B-actin s s - -

Hypoxia, 6h
MDA-MB-231

EGC (M) 0 20 40 60 80 100

LOH-A I

B-actin R ———
MCF-7

LDH-A Tl

B-actin E e ————

--#-r-“-.-'--



Perspectives f&¥

Laboratory study on TCM In cancer treatment soars in recent
years, and Is expected to achieve greater outcome in future

(FEBEAIT FATIRE AR 22 0 i)

We noticed that high quality clinical trial is not yet available,
which may require more attention and efforts in future

(P e B pU IR FrRG,  BRIRIE A S0 A R 7 (E 15 HI7F)

Collaborations with local, national and international
pharmaceutical company is highly appreciated, which will make
our ultimate goal of curing cancer achievable.

(P2t SR ) P R 25 IR TR TT K HE)

SIS -

<l>> THE UNIVERSITY OF HONG KONG
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