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Trends of Molecular Biology Using Herbs in Cancer Research

Seong-Gyu Ko*

Department of Internal Medicine, College of Oriental Medicine, Sangji University

Recently, Despite improvements of therapeutic methods on malignancy, the need of modalities on the treatment
of cancer have been increasing nowadays and Traditional Oriental Medicine have been considered as alternatives and
the uses of it have continued to increase in cancer therapy. The aims of this paper is to gain the evidence of entering
to the mainstream of cancer therapy and get the clue to make herbal prescription and perform the clinical trials using
herbal medicines. Cheong-yeol group herbs which was intimate thought have been used most frequently and leukemia
cell lines and apoptosis-releated experiments were executed mostly. A distinguished experiments were about the
combination therapy on cancer and comparison between herbs and active compound derived from the same herb.
With these results, we knew that molecular biology using herbs have been gained the popularity more and more and
we think that we can use these results in the laboratory work and clinical work to strengthen the utilization of

Traditional Oriental Medicine.
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2. Agof ALEgE kg YW T A5E BR

£ 6839 =Fol AIRE AN E &4 T B8, To]
Sk, EEMA ol 42 SO8 BA% 2 ¢A] &
HEZol TR 4319 =FolA MEE AMEHO] 713 B2 2
ZE HOFEAOH, IS0 E Yn|siekirt 198, Basiel 6
B, 22]7 28R 7} 580]C} (Table 2)

3. AMSE SOHE SIS0l GEE BE
AISE Slorzel BOEH0l BEE BHS A8 SRR

2P g 71BAFHOR sl BAGINC) SRREAT LY 2R
= a0, Aol AlBel AEor wiEtalol 0]44al0t,
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10, QrAlon HZIak AATROL Holok 4kl BEOY,
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S UIEE 77} DB L, DHEOR AEL0} 971, Bl
7, BRI 47}, 22]0k Bl o]7]o50] 27) 4
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Table 1. Publications of the SCI papers related to in vitro study
using herb or constituents from herb in cancer category from 1995
to Sep. 30, 2004.

Nation
Au(tfllwrgtr) / Korea  China  Taiwan  Japan USA etc.  Total
Year
% 0 0 0 0 0 0 0
1
% 0 0 0 gy O 0
1
97 0 4y O 0 0 0 1
1 .
% 6 U 0 0y 02
2 1 1 i
N e
1 1
00 N G 0 02
5
2 1 ! w 1
01 (4850, 11
515 W9 6 G b 6
6
2 2 1 2
) (383041, 0 13
BIN Day UEAD W0 (368
) 3 3 3 L
03 © 229 (1523 (1921, (1718, 18
@28 Ty 3T aq o153e (1624
04 R L T T R
an~Sep) 611 o @012 613 @20 (9
Total T 18 T 8 16 4 e

()= No. of References

No. of paper

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Year

—+—Korea ~#China Taiwan -+ Japan —%—USA —+agfc,

Fig. 1. Diagram of publications trends of the SCI papers related to
in vitro study using herb or constituents from herb in cancer
category from 1995 to Sep. 30, 2004.
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Table 2. Classification by pharmaceutical preparation of used herbs

47

Table 4. Classification by cell lines or tissues used for research

for the study. Cancer Type ). No. No. Cell Lines (References)
Matsrials No. Reference Bladder Ca 1 1 TSU(34)
Braim 1 1 Astrocytoma(39)
123456.78,11,13.15,16, fumor stocyiomal
18,19.2022.21.25262829, Breast 018 MR S
Acive Compound 44 313435414344 4748.49, east La SKERBLT MDA (341
50,51,53,54,55.58.59,60.62, ) ' !
6364.65,67.68 Cervical Ca 2 2 HeLa(15,50)
Colon Ca 3 4 Het-29(3), Colo205(15,47), HT-29(30)
Fracton ° HOE008 Gastic . g AGS0), MGCR-3(3449), KATOAI0S6)
Single Herb Extract 19 astric La . MKNA5(56)
(9 Unknown 12,15,20,21,27,30,39,57 61 Head and Neck Ca. 1 2 SCC25(25), KB(25)
() water edract  10,14,17.25333856 Hu3H~7(gg),sz)LC/PRF-5(13).
Hep3B(37.38,62,68), HepG2(37.47,54),
() Ethanol exlrat 15 Hepatoma 013 HSC(Hepatic stellate cells) (40,42),
(1) Acetone extract 23 SMMC-7721(44), HA22T(62)
(1) Methano! extract 46 HL60(5.6,9,10,15,19,26,37,40,45,48 51,55,60,63,
., 64,65,67), U337(11,28,65), NB4(48),
Mixture Herbs Bxtracts 6 Leukemia 212 \11(68), KB60(6M, Jurkat cells (Acute T
(4) Unknown 36,37,4052 cell leukemia)
(1) Ethanol extract R AB49(2.23.35), DMS114(5), Lewis(33),
NCI-H1299(35), 95-D(41, highly mefastatic
(1) Methanol extract 46 Lung Ca 7 8 human Iung cancer. PLA-80T (43
Mixiure Herbs Decoction 1 42 NSCLC)

T FracionKIRISl AL SIFMHAN=S 9) Akaloids of Tripterygium hypoglaucum Melanoma 3 3 B16(1,34), MEL7(30), MEL14(30)

Hutch (HTT), 45) atractylon and atractylenolides 1| Il and Ill, 66) Petroleum ether extract A2780(17), SKOV3(17), CAOV3UID,

of Panax ginseng roct (GXPEIZ E7(ZI0] Fraction MMz 2] 72) Mixtuere| 2 Ovaran Ca 1 Hey(17), HeyC2(17), HAB(T), OCCHT)

L R131E20l AL PC-SPES, 379 AL Palgninis), 409 AL 14 poly-herbal ' 18 p 4

formula extract2 E7IS{US Z3) Decoction] ZAL 42) Yigan Decoction@2Z H7| Prostate Ca 7 10 PC3(4.48). LNCaP(21.36.46.48,52.59),

=G DU145(48,52)

Renal Ca i 3 A498(66), Caki-1(66), CURCI (66)

4. AFEE M EFo] 23t ZHOMEQ BE CHO(2229), Uv41 mutant CHO cells(29),
; T ) = mouse epidermal cell JBG(31), mous
SIOFE S 0|80 Mgy Uslol ALSE MEFI 24 Anima Cell 5 05 leukemia cell P-383(45)

= To s = MLE-10(13, mouse transformed

HTAEY HEE sk Sl tiek A7Ekl £ 5 Ut hepatocyte-derived cell line)

24EY HEBMETY] 271 71E B2 279 ATl et HSC5(8), Chang(37,60), Alexandria(37),

&} 25709) MEF7} ABE|OIF OB, 7R ERS} Sulobi E5 HSGUD., T4 (40. HaCaTt2s)
_ - . Human microvascular dermal endothelial

7t &3] 10719] =FollA 1370 MEF, S0 E= HEAeA cell lne(7)/Primary normal human

S = . epidermal keratinocyte(NHEK)(17)

EF7F 7R =wol M 10749 M Z2F7E AT E ATt (Table 4). Normal Gell WI%B(human normal yIung fibroblast

cell(23)/HUVEC (Human umbilical vein
e ey o epithelical cel(47)/HGF/HPC/HPLF

5. flofg Al 48 S A& Impact Factor Immunology Mutu_1_cells (bol6_abundan?)(3?)
Slokzg o188 AT Ago] ANE =2 ABNE P ool AZF

o FAE QOE SI98 A= BUEE vigonin 24

SR A1) A8 = Slesx] W Sl
QUth QEA% 50 0149] Brexlol WA 6580} =2 Fype O TOE AR 4B B4 MRS & i Uk
_ SRERL =428} =50) 21T Sl =2 ue=A bu? :
E 107%% ’A;]'K](—S']-Qj.ﬂ. 7]'75‘} E%._Lo___ “:]_]E% j:]_xl.g} X]-/]:T/H‘—,:‘ 20 Q}Qxhéfﬁ: '1‘7‘:“5!:0\__ Tl ] = %X‘”O—'LEX = \‘_LﬁTOH E\j/ Life
i~ . i 32 71 WE =Rl 4RI, ica7} 63,
Tio} 10002 207F 2335} 2432 AKBIS) 354%S) 37.0%S 7} Science?} 83]% /1A W | 4531, Planta MedicaZ} 63)

Z|BIAC} (Table 5).

Table 5. Impact factors of published papers

IF(impact Factor) No.(%) References
Above 50 7(10.7) 5,16,24,25295758
40~4999 101.9) 20
30~3999 8(12.3) 3,13,30,34,36.42,48 61

Below IF 10 2(G.1) 21,62
Total 65(1C0)

Cancer Letters7} 53], Biochemical Pharmacology, 2! Biochemical
and Biophysical Research Communication7} 2}7} 43]Qic}. Q1EXA]
47} 64829] Journal of Biological Chemistry7} 3%0] 4150w,
Internation Journal of Oncology: 3%0] AEICI (Tabel 6).
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Table 3. Classification by category of herbal function in pharmacognosy of Traditional Korean Medicine or Oriental Medicine
[e]

AET No.
HEY Reference 16 1).2),7),14),17).20).25).39) 41 43) 48) 56) 57) 62),68)
1) Betulinic acid derivatives. Pulsatilla chinensis (BUNGE) Regel.
2,68) Solamargine - Solanum incanum berb
NE%EH 7y Artesunate (ART) - Artemisia annula LINNE
208)RR % 20) berberin - Coptis japonica MAKINO (B#3%) and Coptis chinensis FRANCH (&#)
NES 41) acutaporberine, abis alkdloid - isolated from the Thalictrum acutifolium BOIVIN (&), Thalictrum
20414357) glandulissimum, Thalictrum culturatum (52 & &)
HEE 43) acutiaproberine
B EBLE 57) Hwanglian
Rit e 25) Scutellaria baicalensis
904 48) Baicalin - a major compound (6% of the total ethanol extract) from PC-SPES
58) L E 39) Hemsleya amabilis DIELS
56) Anemarrhena asphodeloides BUNGE
2) Gypenoside - Gynostemma pentaphylium (Thunb) MAKINO
HESY Reference 9 9),11),22).24) 28),29) 34).35) 56)
§2224283558)
= 9) Alkaloids of Tripterygium hypoglaucum Hutch
9'22'24'21%')3%53@93% 2229 Tripchioride) - Tripterygium Wilfordii Hook, f.
’ 24.28.3435,58) Triptolide(PG490) - Tripterygium Wilfordii Hook. f.
) Tetradrine, isolated from Stephania tetradrae
Bolor Reference 6 4) 30),38).45) 59).66)
NgE 4) Licochalcone A - PC-SPES composition herb licorice root (Glycyrrhiza glabata)
W EE 30) Astragali Radix - Astragdlus membranaceus BUNGE & 71, Astrgallus mongolicus BUNGE S 1&H7|
38;?; 38) Pasonia lactiflora PALL var hortensis MAKINO
45)1517% 45) Atractylon, atractylenolides - Atractylodes ovata &=, Atractylodes macrocephala KOIDZ &t=
5966))1% 59) Ginsenoside Rg3
' 7 66) Petroleum ether extract of Panax ginseng roots
gt Reference 5 5).6),18),51).64)
5) Beta-Hydroxyisovalerylshikonin) - Lithospermum radix
518640 % 8 18,64) Shikonin- Lithosperum erythrorhizon SIEB. et ZUCC
BONKH 6) Yomogin - active compound of Artemisia asiatica
51) Eupaltin- Artemisia asiafica NAKAKAsteraceae)
Y Reference 4 21)50),63).65)
MaF/E 21) Leonurus heterophyllus Sweet(Chinese motherwort herb) (S Leonurus sibiricus LINNE (3t=
0Ed 50) Curcumin - Curcuma aromatica, Curcuma \onga, Curcuma kwangsiensis
6311 % 83) Tangshnone A - Salvia miltiorrniza BUNGE
Eo)E & 65) Boswellic acid actate - Boswellia carteni BIRDW
229 Reference ? 26).60)
260K 26) Cinnamaldehyde - Cinnamomum cassia PRESL
60)T & 60) tannins - 70% acetone extracts of Euginia jambos L
o171t Re‘erence 2 47) 55)
4N EM 47} Magnolol - Hou PotE#h) - Magnolia officinalis
POEN 55) Costunolide - Saussurea lappa CLARK
Abot Reference 1 8)
KRE 8) Emodin - rhizoma of Rheum palmatum LINNE
Sk Reference 1 13)
13 AT 13) Schizandra chinensis BAILL
[E=ri=pl Reference 1 14)
14)/,\ B¢ 14) Water extract - Berbens paraspect
5% Reference i 15)
10MERF 15) Cnidium monniert (L) Cusson
oHECH Reference 1 23)
23 B Ll 23) Bulpleurum scorsonerifolium WILLD
Tl A E Reference 1 33)
BETH 33) Phyilantus urnaria
QeH7It Reference 4 275361,
o) 27) St John's wort
53) Carnosol -Rosemary extract
S3)Rosemary 61) Rpsemary extract - Rosemarinus officinalls LABIATAE
=5t 6 32.36,37.42.4652
32.36.46,52)PC-SPES 32.36/46.52) PC-SPES
37Palgin 37} Palgin
42Yigan 42) Yigan decoction

Z=1) 3),10-Water extract of Phyiantrus urinana),12-plumbagm, actve compound of Anoectochilus formosanus),16-herb-derived phenol carnosol, phytochemical camosol),19-Rhein is an
antrragunone compound ennched in the rhizoma of rhubarb) 31).40) 44-soverbascoside - PedicUlaris striata PALL) 49-Isoliquitigenin- ofllcomce): oy 59| 2% 502 22 Heg =
2) NEBRH-DILIZIONNEID 01Xl 288585 ZIXI R VOISXIME, AHE-Licochaloone A-a novel estrogenic flavonoid isolated rom PC-SPES composition herb licorice root
(Gycyrrhza glabatal, 5181648 53-RIKID RIKIEE|, 7G-Sl HEXXINER, BIAK-OICIFTH CHEZEe] 92224)28135)58) RBALLEZR 2 HAGHE) @’As (=IBS)E, 1-MZH
SR HOEBLURENT| B e AT -2 SETSUES0AM, 21) ﬁfzjﬁ Leohurus heterophylius Sweet (Chinese motherwort herb, Leonurus sibiricus LINNE(B
=), Leonurus macranttus MAXIV(SHT, uHQ}O‘DI) 26)g#E-Cinnamomum lourerns NEES(ER)-SUIS T SEEE7|URSHLIS AT, &R 21t %‘7\3‘161‘ 3850 L2 [0FNE |
Zorgpl 39 Hemsleya amabiis DIELS-SiC- &R AEETR|, 47)Vagrolo-HouPo(E A, 62 TR SQXIAR,
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Thble 6. Frequency of the journals used for publication

Name of Journal Impact Factor No. of Papers/Y References
Apoptosis 4563 86 3)
Arch Biocher Biophys (Archives of Biochemistry and Biophysics) 2338 390 19)
Biochem Pharmacol (Biochemical Pharmacology) 2993 474 8)11)28)43)
Biochem Biophys Res Commcugmr(nEggiccr;gﬁ)al and Biophysical Research 083 1890 DN568)
Biol Pharm Bull. (Biological and Pharmaceutical Bulletin) 1.124 364 6)55)
Cancer Lett. {Cancer Letters) 2614 383 7)18)26)53)60)
Cancer Res. {Cancer Research ) 8649 1289 25)
Celt Res. {Cell Research) 1729 53 22)
Crit Care Med. 50)
Cytobios 0486 70 62)
Eur J Cancer (European Journal of Cancer) 3694 314 61)
Eur J Pharmacol, (European Joumnal of Pharmacology) 2352 755 1)
Exp Mol Med. (Experimental Molecular Medicine) 1373 77 35)66)
Gynecal Oncol. (Gynecologic Oncology) 2.341 412 7
Int J Cancer (International Journal of Cancer) 4375 645 20)
Int J Oncol. {Internation Journal of Oncology} 2536 393 31)32)46)
J Altern Complement Med (JOLKArggllC%fe)Anernanve and Complementary 0979 8 1)
J Biomed Sci. (Journal of Biomedical Science) 1937 85 12)
J Biol Chem. (Journal of Biological Chemistry) 6482 6,515 5)16)58)
J Cell Biochem (Journal of Cellular Biochemisty) 2.664 359 47)67)
J Ethnopharmacol. (Journal of Ethnopharmacology) 1.269 255 63)
J Gastroenterol (Journal of Gastroenterology) 1179 191 56)
J Lipid Res. (Journal of Lipid Research) 3893 268 13)
J Nutr, (Journal of Nutrition) 3321 679 3)
J Pharm Pnarmacol (Journal of Pharmacy and Pharmacology) 1502 201 27)
Lite Sci. {Life Sciences) 1944 572 10123)33137138)30)40)59)
Leuk Res. (Leukemia Research) 2333 149 65)
Mol Cancer Ther. (Molecular Cancer Therapy) 3201 148 34)
Mol Pharmacol. (Molecular Pharmacology ) 5650 330 57)
Mutat Res. 51)
Oncogene (Oncogene) 6.495 970 24)29)
Phytomedicine (Phytomedicine) 1.138 10 9)
Planta med. (Planta Medicay) 1878 247 16)41)44)45)43)64)
Prostate (Prostate) 3278 145 48)
Urology (Urology) 2.785 535 52)
World J Gastroenterol. (World Journal of Gastroenterology) 3318 687 30)42)

Table 7. Anti-cancer mechanism of the of the herbs used to research

Mechanism No. References
Cytotoxicity 6 15,17,18,30.42, 46
Gell Cycle Arrest g 4.36,44,48575960,6667

Apoptosis A T S 56585060606364656768
Screening of apoptotic compound 1 13
ROS 3 16,2655
NF-kappaB 2 3550
Anti Oxidants 1 40
Differentialtion 3 44,4865
Cellular Signal Transduction 3 313454
Drug Resistance 2 261
Combination Therapy 3 23758
Anti-angiogenesis 2 714
Invasion 1 8
DNA Microarray 2 1220
Phamacogenomics 2 1227
ot =MMEO Hlw 3 20,2557
SNt BojME 29| Hlm 1 46
Immunolgy 1 R

- 1756 -



29 As
ZZ 2ol SR 2 HESl gt dFAFEY #lol &
718HL Ut Ol2E Ol FEE LRI FHoFEA FELFTMNE
Holm, o189 FEUTIVE SYM 2L BEEE AFPFHOE o
AsiAL B g 7 589 HAZEE E7RITIE AR
HaiAla Q7] wEolth Al A EY ANEE Q5 AR
1= e, YAKIRH, SEgle 71250 AEHM M2
2 AFHOE |77t 4d U YUESHIGQHEOE HAKQY,
Molecular targeted therapy 0] AITE T QOLL 0}F] kol
St 2EHQ1 4 g BAFIL Ao, olo] tigh tieteE BE
Fah SYRE RAES g4, HARSZEEAES 7 2%
§ $otE =2 HEE0 ek Bdo] AXL Utk
71EY FUBIIEIAY =72 FE AZESHET, |adl
SET, SUHREELL B ol WE FlekEs) BAkg 4]
ME YSEE, o] g, SAMHEERES T4 &9 W&ol
FE O]RL RArt. olH FFE S0 =HEQ] dFHEk=E, =A
HOE AFFE SCIg Adoll ATl 3lotE E2 SIHREE|
gt BARIESHEC] dT4re SRIEoEH, SSA Y] UL
zo @?E’}@:o ’%@ 5’4 9:!’5“\]@ =) “7\'11519_] A EA SE
1

N
%0
g
o
2
2
r&
N
@
2y
4
p U
g
; 2

so mope

=
1—;5; g Pubmed Z S B8] 19953 0]% 200413
9g 30 EMTHA] 10 St =E& B4R ol & 407
|

7He B =2 & AEHOE 6839 =F0| AAY X 72
gl 245 sASICE & 68389 SClo EE 3 =5
& ANARE 91FE 6l SV, Il |rdEE 245 23

z=
1995 T o= SHA T Qe Bk =iFo] 2004%‘_0115 98 7R
9 71lAEE & 15¥0] d4E 14 7iE o
=Fo] A Aog FF=lo] SHorEol it 24 Ol [SERSAS]
EOHAL ASE HAFALL =7/MEEs 550] 18H, nlF, o
=, e, Y29 &O7 BTt ol |#a A2 9‘0491 o4E
OE QEI- O F ¢14}0]
o419 AT7} obd

&5 SIS 0183 A9E BX e-s%m ol @FAUNE Sl

Aglo] A18E SokE W 1 FEES BREY & 68H
A gdEdo] TA 48 ‘_—F:Oﬂ MEE AREEo] 718

FZH71 198, 8

g srokA] 6wl A
TEi 20028 = 77HA] Hoﬂﬁ FE OTC AZBERAUZO
Z FZ 018x0]Zl PC-SPESAHES] A7V} 48lo] ZEEo] AR
oL}, 2003 SHFE-EAGANE N 2 B9 BAE S A}
go] SAH Urte B 1Le6HE, aatEgrisol s
AT ET7t FAFolA] AFET = ELAAEL FHolA 1L
& dlElor & Alglolm, Stoishel il 1At WESH #A
ol AS A Zrh to] Slemig] ARE BH A2 0] olARC}

o

o

HU

rﬂ
m 2 x
{ f.?.l.'

_|O

(<

o

1
=

—{O

Y B2 =20l 48 JoE Hot =4 =wAolAg 3ot

i
e} el4jo] Tl SICRIZIAIE oFF] ag0l7]E SHAIR HEE
OF QlAlo] FOIXL UEE HAFL Ut

ALEE SIFES] geTd BAE HH A Y29 ok
VAL AGAEE 7 ASE d4AEE ZEo0] 16719 =
oA 7he B2 YRR a7 DyEAEE ¢ 4 rt ol
BeE2 AEAEY I «d7 1S .J dF SRS AT &
DRIATE M3t A g VIXIEIe 42HeTh th2oE ASE
Pro] HI S FEE ek Aol %‘O‘Oi INZ F HAZ BU
on, Bolot 7], A&ok 57), @@ Hojok 47}, 2eloF & o]7]<f

ol 2749 =L F 77t JEE o] Hrt. A7t Ay 7
REEUS AIEE MEZFE Sd BHGIRICE AIETHEEY
19 MEFE HYLE 5l7, o] B2 A AzF9] dejo] o
?KU} 3’\:‘“01 AE FHAEEUY 7HsHo] =7) vEoltt 2
270 A7t 7ha B 21709) dFERolA
7t ARgEOIR O, M EFL Rt 2T}
0] 107H/I =RolA 13719 MEZF, LS8 A-AeZ
=l 107HE) A 2F7F drEolXint =R
AS goglo] wigy MEFZ ol I7 B, 2=9
A FE %‘%% Kl —r9} HE‘HOW EF 0| Bot 7 Lk

2 2 HoFE1 Yk Leut
BloA] B2 -Orl?:-@ é%l 4 H«l l"—%ﬁl’d 6719 M EFTI0] ALE
Ko, Ql=tollA1e) 1o W EN FHE0] Hes IHE HY
T o, o)A @%*ﬂi—’?%‘@}o] T-E? SNU ¥ A2
7o) RS BHIE QT

SIS OB AT o] ANE EEY QI8
oF FA= YOE D05t BRiEEY BUTES VS
e, 18X 4 5.0 0] 5}%7(]0“ A 6589 =7 &
L2 107%E AASIAL, 7H B2 vIEE AXT X ethe 2.0
et L0 E 242 2381 248 & RIAI6KT 354%%) 37.0%E A}
AGIFC) slekE e FAIE o =70 Adl FASEAE 276l
B, Life Science7} 83]% 71& W2 &=Fo] 4% 1, Planta
Medica”} 63], Cancer Letters7} 53], Biochemical Pharmacology,
Hl Biochemical and Biophysical Research Communication7} Z}
71 431t Q18 X]427} 648291 Journal of Biological Chemistry
7} 3#0o] 4% 2n, Internation Journal of Oncology . 3710] 4
Bl olH d7E Edl & & Y= AL Journal of Biological
Chemistry(JBC)Q} 222 A& HPolr, 88 4520171
BHAEL, shekdd Edo] Adele Jat iR k’@e‘} oA groke
FHLE Hol sCl M AdEe

F
¢

FZo] Fo] 4l F8Hr =
A} HolAlS & 4= Q1911, Cancer LettersL} Planata Medica &
SIIBA=FE F2 A2 AEEY A7 BAt =old g
o 4= ATt

olie)

- 1757 -



ol THE @77} SHEOKR WQE T USS W4 ATk E 3
CHET SR 5O WAAE} 38, Sk BYBAY vl
Seo BRigRe BlIEd =20l 18 5 98]
VIS B5E BITolEE ERE oAl B7HRA) USS ¢ 4
et
olgel AT B W, T Sof FHRES 08B HEEY
o 2RSS 977 385 E7RIL Uom, B o
BY E=RS UoiFE NEEY £9 U ES SYHL Jee
& QI BHOT ATUST FA HY 2ANBEE Sy}
28}, 22 WHGIL YU 2ol S§ B &4 FOJBFHOI A}
W20 MR B AT BE BI5KL ol BAKEE] )
oliel BHES o183 BTV} WA BB @ AYolch oy
ATE ZFS FUTS 0183 BN ATEANS
BEHL B4sl] ArkelE IBORA UE AEEURIZ )
olM9l SlokEo] AMAIEE B8 Sojsle] REYT QNS
Hlo] BHE 1 9IOEF, o]t AN ErE Jorzo] of
B WSHE L o BEUC] S8, oE SRHIA} Y
Slofor sh=Rlol tHsl T80l BOW Sk,
FuEd

. Liu WK, Ho JC, Cheung FW, Liu BP, Ye WC, Che CT.
Apoptotic activity of betulinic acid derivatives on murine
melanoma  B16 ]
13;498(1-3).71-8, 2004.

. Liang CH, Liu LF, Shiu LY, Huang YS, Chang LC, Kuo

KW. Action of solamargine on TNFs and cisplatin-resistant

cellline.  Eur Pharmacol.  Sep

human lung cancer cells. Biochem Biophys Res Commun.
Sep 24;322(3):751-8, 2004.

. Chen GG, Liang NC, Lee JF, Chan UP, Wang SH, Leung
BC, Leung KIL. Over-expression of Bcl-2 against Pteris
semipinnata L-induced apoptosis ofhuman colon cancer
cells via a NF-kappa B-related pathway. Apoptosis.
Sep;9(5):619-27, 2004.

. Fu Y, Hsieh TC, Guo ], Kunicki ], Lee MY, Darzynkiewicz
Z, Wu JM. Licochalcone-A, a novel flavonoid isolated
from licorice root (Glycyrrhizaglabra), causes G2 and
late-G1 PC-3
prostatecancer cells. Biochem Biophys Res Commun. Sep
10;322(1):263-70, 2004.

. Masuda Y, Shima G, Aiuchi T, Horie M, Hori K, Nakajo S,

Kajimoto S,Shibayama-Imazu T, Nakaya K. Involvement of

arrests  in  androgen-independent

tumor necrosis factor receptor-associated protein 1
(TRAP1) by beta
-hydroxyisovalerylshikonin. J Biol Chem. Jul 28 2004.

. Jeong SH, Koo 5], Ha JH, Ryu SY, Park HJ, Lee KT.
of

promyelocytic leukemic HL-60 cells. Biol Pharm Bull.

inapoptosis induced

Induction apoptosis by yomogin in human

- 1758 -

10.

11.

12,

13.

14.

15.

16.

17.

Jul;27(7):1106-11, 2004.

. Huan-huan C, Li-Li Y, Shang-Bin L. Artesunate reduces

chicken choricallantoic membrane neovascularisation
andexhibits antiangiogenic and apoptotic activity on
human microvascular dermalendothelial cell. Cancer Lett.

Aug 10;211(2):163-73, 2004.

. Huang Q, Shen HM, Ong CN. Inhibitory effect of emodin

on tumor invasion through  suppression  of

activatorprotein-1 and nuclear factor-kappaB. Biochem
Pharmacol. Jul 15;68(2):361-71, 2004.

. Zhuang W], Fong CC, Cao ], Ao L, Leung CH, Cheung HY,

Xiao PG, Fong WF,Yang MS. Involvement of NF-kappaB
and c-myc signaling pathways in the apoptosis of HL-60cells
induced by alkaloids of Tripterygium hypoglaucum (levl.)
Hutch. Phytomedicine. 11(4):295-302, 2004.

Huang ST, Yang RC, Chen MY, Pang JH. Phyllanthus
the
andceramide-mediated apoptosis in HL-60 cells. Life Sci.
Jun 4;75(3):339-51, 2004.

Jang BC, Lim K], Paik JH, Cho JW, Baek WK, Suh MH,
Park JB, Kwon TK, Park]JW, Kim SP, Shin DH, Song DK,
Bae JH, Mun KC, Suh SI. Tetrandrine-induced apoptosis is

urinaria induces Fas receptor/ligand expression

mediated by activation of caspases andPKC-delta in U937
cells. Biochem Pharmacol. May 15;67(10):1819-29, 2004.
Yang NS, Shyur LF,- Chen CH, Wang SY, Tzeng CM.
Medicinal herb extract and a single-compound drug confer
similar complexpharmacogenomic activities in mcf-7 cells.
J Biomed Sci. May-Jun;11(3):418-22, 2004.

Shidoji Y, Ogawa H. Natural occurrence of cancer-
preventive geranylgeranoic acid in medicinalherbs. ] Lipid
Res. 2004 Jun;45(6):1092-103. Epub Apr 01 2004.

Wang S, Zheng Z, Weng Y, Yu Y, Zhang D, Fan W, Dai
R, Hu Z. Angiogenesis and anti-angiogenesis activity of
medicinal herbal extracts. Life Sci.
2,74(20):2467-78, 2004.

Yang LL, Wang MC, Chen LG, Wang CC. Cytotoxic
activity of coumarins from the fruits of Cnidium monnieri
on leukemiacell lines. Planta Med. Dec;69(12):1091-5, 2003.
Martin D, Rojo Al, Salinas M, Diaz R, Gallardo G, Alam ],
De Galarreta CM,Cuadrado A. Regulation of heme
oxygenase-1 the

phosphatidylinositol3-kinase/ Akt pathway and the Nrf2

Chinese Apr

expression through

theantioxidant
2004 Mar

to
Chem.

transcription  factor in response
phytochemical ] Biol

5:279(10):8919-29. Epub Dec 19 2003.
Powell CB, Fung P, Jackson ], Dall'Era ], Lewkowicz D,

Cohen ISmith-McCune K. Aqueous extract of herba

carnosol.

Scutellaria barbatae, a chinese herb used for ovariancancer,



18.

19.

20.

21.

22.

23.

24.

25,

26.

27.

28.

induces apoptosis of ovarian cancer cell lines. Gynecol
Oncol. Nov;91(2):332-40, 2003.

Singh F, Gao D, Lebwohl MG, Wei H. Shikonin modulates
cell by
factorreceptor signaling in human epidermoid carcinoma
cells. Cancer Lett. Oct 28;200(2):115-21, 2003.

Lin S, Fujii M, Hou DX. Rhein induces apoptosis in HL-60
cells via reactive oxygen species-independentmitochondrial
death Arch Oct
15;418(2):99-107, 2003.

lizuka N, Oka M, Yamamoto K, Tangoku A, Miyamoto K,

proliferation inhibiting epidermal growth

pathway. Biochem  Biophys.

Miyamoto T, Uchimura SHamamoto Y, Okita K
Identification of common or distinct genes related to
antitumor activities of amedicinal herb and its major
component by oligonucleotide microarray. Int J Cancer.
Nov 20;107(4):666-72, 2003.

Chinwala MG, Gao M, Dai ], Shao J. In vitro anticancer
activities of Leonurus heterophyllus sweet
(Chinesemotherwort herb). ] Altern Complement Med.
Aug;9(4):511-8, 2003.

Ren Y, Xiong L, Wu JR. Induction of mitochondrion-
mediated apoptosis of CHO cells by tripchlorolide. Cell
Res. Aug;13(4):295-300, 2003.

Cheng YL, Chang WL, Lee SC, Liu YG, Lin HC, Chen C]J,
Yen CY, Yu DS, Lin SZHarn HJ. Acetone extract of
inhibits
A54%human lung cancer cells via inducing apoptosis and
Life  Sci.

Bupleurum scorzonerifolium proliferation  of
suppressing
19;73(18):2383-94, 2003.

Frese S, Pirnia F, Miescher D, Krajewski S, Borner MM,
Reed JC, Schmid RA. PG490-mediated sensitization of
to Apo2L/TRAIL-inducedapoptosis

ERK2.

telomeraseactivity. Sep

lung cancer cells

requires  activation  of
21;22(35):5427-35, 2003.
Zhang DY, Wu ], Ye F, Xue L, Jiang S, Yi J, Zhang W,
Wei H, Sung M, Wang W,Li X. Inhibition of cancer cell
proliferation and prostaglandin E2 synthesis byScutellaria
baicalensis.Cancer Res. Jul 15;63(14):4037-43, 2003.

Ka H, Park HJ, Jung HJ, Choi JW, Cho KS, Ha ], Lee KT.

Cinnamaldehyde induces apoptosis by ROS-mediated

Oncogene.  Aug

mitochondrial permeabilitytransition in human
promyelocytic leukemia HL-60 cells. Cancer Lett. Jul
10;196(2):143-52, 2003.

Wang EJ, Barecki-Roach M, Johnson WW. Quantitative
characterization of direct P-glycoprotein inhibition by St
John’s wort constituents hypericine and hyperforin. J
Pharm Pharmacol. Jan;56(1):123-8, 2004.

Choi Y], Kim TG, Kim YH, Lee SH, Kwon YK, Suh SI,

!

L

XHIZSLE Aan) 48

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

- 1759 -

A

bl

o

B8y

Ho

Park JW, Kwon TK PG490
(triptolide) induces apoptosis through the activationof

Immunosuppressant

caspase-3 and down-regulation of XIAP in U937 cells.
Biochem Pharmacol. Jul 15;66(2):273-80, 2003.

Jiang MR, Li YC, Yang Y, Wu JR c-Myc degradation
induced by DNA damage results in apoptosis of CHO
cells. Oncogene. May 22;22(21):3252-9, 2003.

Lin J, Dong HF, Oppenheim ]J, Howard OM. Effects of
astragali radix on the growth of different cancer cell lines.
World ] Gastroenterol. Apr;9(4):670-3, 2003.

Lin S, Li JJ, Fujii M, Hou DX. Rhein inhibits TPA-induced
activator protein-1 activation and celltransformation by
blocking the JNK-dependent pathway. Int ] Oncol.
Apr;22(4):829-33, 2003.

Hsieh TC, Ng C, Chang CC, Chen SS, Mittleman A, Wu
JM. Induction of apoptosis and down-regulation of bcl-6
in mutu 1 cells treatedwith ethanolic extracts of the
Chinese herbal supplement PC-SPES. Int ] Oncol
Dec;13(6):1199-202, 1998.

Huang ST, Yang RC, Yang LJ, Lee PN, Pang JH.
Phyllanthus urinaria triggers the apoptosis and Bcl-2
down-regulation in Lewislung carcinoma cells. Life Sci.
Feb 28;72(15):1705-16, 2003.

Yang S, Chen ], Guo Z, Xu XM, Wang L, Pei XF, Yang ],
Underhill CB, ZhangL. Triptolide inhibits the growth and
metastasis of solid tumors. Mol Cancer Ther. Jan;2(1):65
-72, 2003.

Lee KY, Park JS, Jee YK, Rosen GD. Triptolide sensitizes
lung cancer cells to TNF-related apoptosis-inducingligand
(TRAIL)-induced apoptosis by inhibition of NF-kappaB
activation. Exp Mol Med. Dec 31;34(6):462-8, 2002.

Hsieh TC, Lu X, Chea ], Wu JM. Prevention and
management using PC-SPES:
scientificperspective. ] Nutr. Nov;132(11 Suppl):3513S-
35175, 2002.

Lim YS, So HS, Kim MS, Moon G, Won JH, Baek SW,
Moon SR, Yang SH, Kim BJ,Ko CB, Park R. Palgin
the
enhancement ofFas/Fas ligand expression. Life Sci. Oct
4;71(20):2391-401, 2002.

Lee SM, Li ML, Tse YC, Leung SC, Lee MM, Tsui SK,
Fung KP, Lee CY, Waye MM. Paeoniae Radix, a Chinese
herbal extract, inhibit hepatoma cells growth byinducing

of prostate cancer a

sensitizes the adriamycin-induced apoptosis via

apoptosis in a p53 independent pathway. Life Sci. Sep
27,71(19):2267-77, 2002.

Wu J, Wu Y, Yang BB. Anticancer activity of Hemsleya
amabilis extract. Life Sci. Sep 20;71(18):2161-70, 2002.
Miyamoto M, Sakagami H, Minagawa K, Kikuchi H,



41.

42.

43.

45.

88:

46.

47.

48.

49.

50.

51.

Nishikawa H, Satoh KKomatsu N, Fujimaki M,
Nakashima H, Gupta DN, Mitra SK.
Tumor-specificity and radical scavenging activity of poly-
herbal formula. Anticancer Res. Mar-Apr;22(2B):1217-23, 2002.
Chen Q, Peng W, Qi S, Xu A. Apoptosis of human highly
95-D
byacutiaporberine, bisalkaloid derived from
Thalictrum acutifolium. Planta Med. Jun;68(6):550-3, 2002.
Yao XX, Tang YW, Yao DM, Xiu HM. Effects of Yigan
Decoction on proliferation and apoptosis of hepatic
stellatecells. World ] Gastroenterol. Jun;8(3):511-4, 2002,

Chen Q, Peng W, Xu A. Apoptosis of a human non-small
cell lung cancer (NSCLC) cell line, PLA-801,induced by
novel Dbisalkaloid derived
Thalictrumacutifolium (Hand.-Mazz.)
Pharmacol. Apr 15;63(8):1389-96, 2002.

M, Sarma

metastatic lung cancer cell line induced

a novel

acutiaporberine, a from

Boivin. Biochem

. Rui-Chuan C, Jin-Hua S, Gao-Liang O, Ke-Xia C, Jin-Quan

L, Xiao-Guang X. Induction of differentiation in human
hepatocarcinoma cells by isoverbascoside. Planta Med.
Apr;68(4):370-2, 2002.

Wang CC, Chen LG, Yang LL. Cytotoxic activity of
sesquiterpenoids from Atractylodes ovata on leukemia
celllines. Planta Med. Mar;68(3):204-8, 2002.

Yun TK. Panax ginseng--a non-organ-specific cancer
preventive?Lancet Oncol. Jan;2(1):49-55. Review.PMID:
11905620 [PubMed - indexed for MEDLINE] 2001.

Hsieh TC, Wu JM. Mechanism of action of herbal
supplement PC-SPES: elucidation of effects ofindividual
herbs of PCSPES on proliferation and prostate specific
geneexpression in androgen-dependent LNCaP cells. Int |
Oncol. Mar;20(3):583-8, 2002.

Lin SY, Liu JD, Chang HC, Yeh SD, Lin CH, Lee WS.
Magnolol suppresses proliferation of cultured human
colon and liver cancercells by inhibiting DNA synthesis
and activating apoptosis. ] Cell Biochem. 84(3):532-44, 2002.
Tkezoe T, Chen SS, Heber D, Taguchi H, Koeffler HP.
Baicalin is a major component of PC-SPES which inhibits
the proliferation ofhuman cancer cells via apoptosis and
cell cycle arrest. Prostate. Dec 1;49(4):285-92, 2001.

Ma J, Fu NY, Pang DB, Wu WY, Xu AL. Apoptosis
induced by isoliquiritigenin in human gastric cancer
MGC-803 cells. Planta Med. Nov;67(8):754-7, 2001.
Dunsmore KE, Chen PG, Wong HR. Curcumin, a medicinal
herbal compound the heat
shockresponse. Crit Care Med. Nov;29(11):2199-204, 2001.
Seo HJ, Surh Y]. Eupatilin, a pharmacologically active

capable of inducing

flavone derived from Artemisia plants,induces apoptosis

in human promyelocytic leukemia cells. Mutat Res. Sep

T

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

- 1760 -

20;496(1-2):191.-8, 2001.

Chenn S. In vitro mechanism of PC SPES. Urology.
Aug;58(2 Suppl 1):28-35; discussion 38 2001.

Dorrie ], Sapala K, Zunino SJ. Carnosol-induced apoptosis
and downregulation of Bcl-2 in B-lineage leukemiacells.
Cancer Lett. Sep 10;170(1):33-9, 2001.

Wu WS, Hsu HY. Involvement of p-15(INK4b) and p-
16(INK4a)
TPA-induced growth inhibition of HepG2 cells. Biochem
Biophys Res Commun. Jul 13;285(2):183-7, 2001.

Lee MG, Lee KT, Chi SG, Park JH. Costunolide induces
by ROS-mediated
permeabilitytransition and cytochrome C release. Biol
Pharm Bull. Mar;24(3):303-6, 2001.

Takeda Y, Togashi H, Matsuo T, Shinzawa H, Takeda Y,
Takahashi T. Growth inhibition and apoptosis of gastric

gene expression in saikosaponin aand

apoptosis mitochondrial

cancer cell lines by Anemarrhenaasphodeloides Bunge. |
Gastroenterol. Feb;36(2):79-90, 2001.

Li XK, Motwani M, Tong W, Bornmann W, Schwartz GK.
Huanglian, A chinese herbal extract, inhibits cell growth
by suppressing theexpression of cyclin Bl and inhibiting
CDC2 kinase activity Mol
Pharmacol. Dec;58(6):1287-93, 2000.

Porterfield H. UsToo PC-SPES surveys: review of studies
Mol Urol.

in human cancercells.

and update of previous survey results.
Fall;4(3):289-91;discussion 293 2000.
Kurashige S, Akuzawa Y, Endo F. Effects of astragali radix
extract on  carcinogenesis,  cytokine  production,
andcytotoxicity in mice treated with a carcinogen, N-butyl
-N’-butanolnitrosoamine. Cancer Invest.17(1):30-5, 1999.
Yang LL, Lee CY, Yen KY. Induction of apoptosis by
hydrolyzable tannins L.
humanleukemia cells. Cancer Lett. Aug 31;157(1):65-75, 2000.
Plouzek CA, Ciolino HP, Clarke R, Yeh GC. Inhibition of
activity of
resistance invitro by rosemary extract. Eur J Cancer.
Oct;35(10):1541-5, 1999.

Chen JC, Chung JG, Chen LD. Gypenoside induces apoptosis

from Eugenia jambos on

P-glycoprotein and reversal multidrug

in human Hep3B and HA22T tumour cells. Cytobios.
100(393):37-48, 1999.

Yoon Y, Kim YO, Jeon WK, Park HJ, Sung HJ. Tanshinone
IIA isolated from Salvia miltiorrhiza BUNGE induced
apoptosis inHL60 human premyelocytic leukemia cell line.
J Ethnopharmacol. Dec 15;68(1-3):121-7, 1999.

. Yoon Y, Kim YO, Lim NY, Jeon WK, Sung HJ. Shikonin,

an ingredient of Lithospermum erythrorhizon induced
apoptosis in HL60human premyelocytic leukemia cell line.
Planta Med. Aug;65(6):532-5, 1999.



65. Jing Y, Nakajo 5, Xia L, Nakaya K, Fang Q, Waxman S, Han

R. Boswellic acid acetate induces differentiation and apoptosis
in leukemia celllines. Leuk Res. Jan;23(1):43-50 1999.

66. Sohn ], Lee CH, Chung DJ, Park SH, Kim I, Hwang WL

67.

Effect of petroleum ether extract of Panax ginseng roots on
proliferation andcell cycle progression of human renal cell
carcinoma cells. Exp Mol Med. Mar 31;30(1):47-51 1998.

Zheng S, Yang H, Zhang S, Wang X, Yu L, Lu |, Li J.

Initial study on naturailly occurring products from

BARESH Algag 89 d38 24
traditional ~ Chinese  herbs and  vegetables for

68.

69.
70.
71.

- 1761 -

chemoprevention. ] Cell Biochem Suppl.27:106-12 1997.
Hsu SH, Tsai TR, Lin CN, Yen MH, Kuo KW. Solamargine
purified from Solanum incanum Chinese herb triggers gene
expressionof human TNFR I which may lead to cell apoptosis.
Biochem Biophys Res Commun. Dec 4;229(1):1-5 19%.
SAE. 20033 AP0 SAZE . 2004.

UAZEE ST 20038 AZEE SAAEE -dEeE. 2004

T ol 2
KT, BHREETZ, WS, 1998.



