1014 - Chinese Traditional and Herbal Drugs 41 6 2010 6

[36] Hua H, Peng J, Fronczek F R, et al. Crystalographic and [38] Tabopda T K, NgoupayoJ, LiuJ, et al. Bioactive aristolac

NMR studiesof antiinfective tricyclic guanidine alkaloidsfrom tams from Piper umbellatum [J]. Phytochemistry, 2008,
the sponge Monanchora unguifera [J]. Bioorg Med Chem, 69: 1726-1731
2004, 12: 6461-6464 [39] , , .
[37] Lindsay B S, Christiansen H C, Copp B R Structura studies [J31- , 2003, 26(3) : 252-253
of cytotoxic marine akaoids: synthess of novel ring E ana [40] Arnone A ,BavaA , Fronza G, et al. Convavine, and unusual
logues of ascididemin and their invitro and in vivo biological diterpenic alkaloid produced by the fungus Clitocybe concave
evaluation [J]. Tetrahedron, 2000, 56: 497-505. [J]- TetrahedronLett, 2005, 46: 8037-8039.
1.2 2 2
(1. , 100050;2.
, 300072)
, DNA C
DNA ;
:R284 ‘A :0253 - 2670(2010) 06 - 1014 - 07

Advances in studies on natural antitumor drugs

ZHANGJing'?, YANGLiu*, GAO Werryuan®
(1. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050,
China; 2. School of Pharmaceutical Science and Technology , Tianjin University, Tianjin 300072, China)

Key words: natural dugs; antitumor ; topoi somerase; immunomodulator

, phyllotoxin) , 1

1
1.1 DNA :DNA 1 DNA
. DNA Fig.1 DNA Topoisomerase inhibitors
DNA , DNA Camptotheca acuminata
DNA , DNA Decre. , , DNA ,
) DNA , DNA , DNA
,DNA ., DNA , ,
(camptothecine) (podo- , 20
:2010-01-15
: (30873378)
(19729 ,

Tel : (010) 88225160 E mail :jingzhang. 2009 @yahoo. com. cn
* E-mail :pharmgao @ju. edu.cn



Chinese Traditional and Herbal Drugs 41 6 2010 6 1015 -
90 , toptecan  irinotecan (cyclin) (cy-
FDA 2l clin dependent kinase inhibitors, CDKIs) CDKs
Podophy!lum emodi CDK1 CDK9, CDK1 CDK7 cyclin
Wwall. , , , , G-S G-
DNA M ,
,CDKs
, ) , DNA
(3 DNA : CDKs
1.2 C : C(protein kinase C, (matrine) (indirubin) , 3
PKC) /
,PKC , ,PKC
’ i N
PKC -1 (bryostatin-1) calphostin C
(UCN-1028c) , 2 ESW
3
Fig.3 CDKs Inhibitors
Sophora f lavescens
Ait. S. alopecuroides L. ,
HT29 ; ,
(AFP) (PCNA) K562
calphostin C ! K562 !
1 BEL-7402
2 C [10]
Fig.2 PKC Inhibitors Indigof era tinctoria L. ,
-1 1982 Pettit ATP  CDKs , DNA
Bugula neritina L. , : ’
) , DNA
-1 < ip , W256 47% 58%,
/ ( ip 2.23ig 23% 33%; C57BL
) -1 : Lwes 43 %,
el L1212 P388 L1210 (2
16 , ’
Hel a ,
Calphostin C Cladosporina . G/M 112
, cPKC/ nPKC , 1.4
PKC , )
p53 ; , 1994 Kim
’ 171 ' ’
' , Hep G2 ,
, p38MAPK (8]
1.3 )
(cyclin dependent kinase, CDKs) , (harringtonine) (homohar-



1016 - Chinese Traditional and Herbal Drugs 41 6 2010 6

ringtonine) Cephalotaxus f ortune ,
Hook. f. C. sinensis (Rehd. et Wils.) Li ,
hTERT mRNA (vinblastine) (vincristine)
HL-60 (23] Catharanthus roseus (L.) G. Don,
2009 3 ,
1 , , ,
/ , )
, CML CML A2780 L1210
A549 , (CSCLCV6(C,) ICo 42.0 5.0 2.6 nmol/L ;
hTERT , , P1534
124 , Bedford L aboratories
4 B- Hel a , U251 Div Ben Venue L aboratories INC  Abraxis Pharmaceutical
, HL-60 , B- Products
hTERT (5] (paclitaxol)

Taxus brevifolia Nutt. , ,

[16 18]

1992 FDA ,
CHO A2780 1.5 5.5u¢g/L
99 %, 85U g/L
40 % B16 Lewis
4 P388 C38 , KB
Fig.4 Tdomerase inhibitors L1210
1.5 : , , 3 4 iv , 16% 48%
20% 61.5%
, , (docetaxel) ,
[17)
: , [19 23] 5

K&B R=CH
KEHB R=CHO s
5
Fig.5 Microtubule inhibitors
1.6 DNA :DNA DNA DNA- ,
, DNA DNA , DNA 743 (ecteinascidin 743)

DNA ,DNA DNA Ectei nasci di a turbinate, ,



Chinese Traditional and Herbal Drugs 41 6 2010 6 - 1017 -
DNA DNA ,  DNA num soli dum , B P388
, , HSP70 p21 , L1210 20 80
[24]
743 1996 / )
) , 2007 s , 20 a0
Yonddlis ,
, 743 10 (f100) [%1. Johnon [
B HL-60
B (didemnin B) Tri di demr 6
HO
Mel
H.CO
O R=Lac-Pro-N-Me-L-Leu
b BiEHE B
6 DNA
Fig.6 DNA Disrupters
o)
2.1 ,
NK
' B - HES o I PR
B- B-elemene) , 7
N K , -2(IL-2) , IL-2 Fig.7 Immunemodulators
N K ; )
’ [33]
, HL-60 K562 :
,1Cs0 27.5 81p g/L*!
o- (KRN7000) Agel as mau- 2.2.1
ritianus, a- , )
(ECM) , ,
28 , CDu (MMP)
) ECM -
NK , 2002 , ,
, a- ,
(21 7 (EGCO
2.2 : : , MMP
EGCG MMP ,
) ) ' MMP-14 COS7 , MMP14
(EC) , , . EGCG
[30 32]
95D , NFK B ,MMP9



1018 - Chinese Traditional and Herbal Drugs 41 6 2010 6
, ; DU145 , TPK
EGCG ERK1/ 2 p38 (EGFR) (PDGFR)
cJun  NFKB MMP2 MMP9 (== (FGFR)
ICso 6.0 1.5 mol/L =" (VEGFR) (HGFR)
(curcumin) Curcuma aromatica (N GFR) (401
Salish , (genistein) Glycine
MMP9 max Merr. , TPK
s , MMP2, TIMP1 VEGF FGF2 , TPK
; , , G/ G , S
AP1 MMP-14 MMP-2 (s8] , (41]
, , (oridonin) ,
,Bow- IGF1R, DNA ,
en's (3 8 Oridonin 109
2.2.2 (tyrosine BEL-7402 ,
protein kinase, TPK) 40% 75 %; L615 1
, B22 (421 (
) ) ,
9
, 1 2
OH
HO 5 CH,
lo o
OH O HSC H3OH
Bkl AR E R ARERE
8 9

Fig.8 MMP Inhibitors

1

Fig.9 TPK Inhibitors

a,b

Table 1 Natural antitumor drugs in clinic

polyphenon E PK
MMP
PTK
PTK
bleomycin DNA
neovastat MMP
bryostatin-1 PK

combretastain A4
PK
KRN7000

UCN-01 PKC

a MedKoo Biosciences Database
b U. S. Nationad Institutes of Health



Chinese Traditional and Herbal Drugs 41 6 2010 6 1019 -
2 a
Table 2 Natural antitumor drugs on mar ket
Alkaloids Spophora Flavescen
Dactinomycin Cosmegen , DNA
Vinblastine Sulfate
teniposide( Vumon ,
)
Taxol Abraxane Paclitaxel
bleomycin Bleomycin Sulfate DNA
etoposide Vepesde Etoposde Preservative ,
free
mitomycin Mutacycin ,
DNA , DNA
, RNA
a U.S. FDA Drugs Database
3 Surg, 2005, 129: 53-63
[8] , ) .. Hep G2
, 1) p38 MAPK [3]- , 2009, 32
(1) : 29-33
’ [9] Zhang Y, JiangJ K, Liu X S, et al. Differentiation and apop-
:2) tosgsin K562 erythroleukemia cells induced by matrine [J].
Nat Med, 1998, 52(4) : 295-299.
:3) 14) [10] , , S
BEL-7402 [J]- , 2008, 39(9) : 1347
’ ' 1350
; [11] Nam S, Buettner R, Turkson J, et al. Indirubin derivatives
inhibit Sat3 sgnaling and induce apoptoss in human cancer
cells [J]. Proc Natl Acad Sci USA , 2005, 102: 5998-6003
, , [12] , , . MCF7
[J1- , 2009, 32(1) : 13-18
' [13] , .
[J]. , 2003, 26(6) :
' 285-288
, [14] , , , A549
31 , 2008,
39(10) : 1507-1510.

[1] Tsuchida Y, Shitara T, Kuroiwa M, et al. Current treatment [15] ; - B
and future directions in neuroblastoma [J]. Indian J Pedi- [3]. , 2009, 32(2) : 140-143
atr , 2003, 70: 809-812 [16] MansD R, Rocha A B, Schwartsmann G, et al. Anti-cancer

[2] Kamiyama H, Takano S, Tsuboi K, et al. Anti-angiogenic drug discovery and development in Brazil : targeted plant col-
effectsof SN38 (active metabolite of irinotecan) : inhibition of lection as a rational strategy to acquire candidate anti-cancer
hypoxiainducible factor ™ ( HIFI )/ vascular endothelial compounds [J]. Oncologist, 2000, 5: 185198
growth factor (VEGF) expresson of glioma and growth of [17] DuffinJ. Poisoning the spindle: serendipity and discovery of
endothelial cells[J]. Cancer Res Clin Oncol , 2005, 131: 205 the anti-tumor properties of the vinca akaloids [J]. Canc
213 Bull Med Hist, 2000, 17: 155192

[3] Fisher R 1, Gaynor ER, Dahlberg S, etal. A phase conmr [18] , . [J1
parison of CHOPvs m-BACOD vs. ProMACE CytaBOM vs. , 2009, 40(7) : 1172 2
MACOPB in patients with intermediateor high-grade non- [19] , .

Hodgkin s lymphoma: results of SWOG8516 ( Intergroup [J]- , 2010, 25(1) : 1-5
0067) , the national highrpriority lymphoma study [J]. Ann [20] NabholtzJ M, Gigorov J. The role of taxanesin the treat-
Oncoal , 1994, 5 (Suppl 2) : 91-95 ment of breast cancer [J]. Exp Opin Pharmacother , 2005,

[4] Varterasan M L, Mohammad R M, Shurada M S, et al. 6: 1073-1094
Phase  tria of bryostatin 1 in patients with relapsed low [21] DuboisJ. Recent progress in the development of docetaxel
grade non- Hedgkin' s lymphoma and chronic lymphocytic leu and paclitaxel analogues [J]. Exp Opin Ther Patents, 2006,
kemia [J]. Clin Cancer Res, 2000, 6(3) : 825828 16: 1481-1496.

[5] RobertsJ D, Smith M R, Feldman EJ, et al. Phase | study [22] Fang W S, Lian X T. Recent progressin structure activity re-
of bryostatin | and fludarabine in patients with chronic lym- lationship and mechanistic studies of taxol analogues [J].
phocytic leukemia and indolent (non-Hodgkin' s) lymphoma Mini-Rev Med Chem, 2005, 5: 1-12
[J]- Clin Cacner Res, 2006, 12(19) : 5809-5816. [23] Ojimal, Geney R, Ungureanu | M, et al. Medicina chemis

[6] Ahmad |, Al-Katib A M ,Beck FWJ, etal. Sequentia treat- try and chemical biolgy of new gene generation taxane antitu-
ment of a regstant chronic lymphocytic leukemia patient with mor agents [J]. lubmbLife, 2002, 53: 269-274
bryostatin 1 followed by 2-chlorodeoxyadenosine csaereport [24] SoaresD G, Escargueil A E, Poindesous V , et al. Replica
[J]- Clin Cancer Res, 2000, 6(4) : 1328-1332 tion and homologous recombination repair regulate DNA

[7] MaxhimerJ, Reddy R, ZuoJ, et al. Induction of apoptossof double strand break formation by the antitumor a kylator ect-
lung and esophageal cancer cells treated with the combination einascidin 743 [J]. Proc Nat Acad Sci USA , 2007, 104(32) :
of histone deacetylase inhibitor (trichostatin A) and protein 13062-13067.
kinase Cinhibitor (calphostin C) [J]. J Thorac Cardiovasc [25] MengL, Sn N, Crews C M. The Antiproliferative agent



1020 -

Chinese Traditional and Herbal Drugs 41 6

2010 6

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

didemnin B uncompetiively inhibits pamitoyl protein thioes
terase C [J]. Biochemistry, 1998, 37: 10488-10492
Johnson KL, Lawen A. Immunol Rapamycin inhibits didem-
nin B-induced apoptossin human HL-60 cells: Evidence for
the possible involvement of FK506-binding protein 25 [J].
Cell Biol , 1999, 77: 242-248

Wang G, Li X, Huang F, et al. Antitumor effect of B-e-
emene in non-small-cell lung cancer cellsis mediated viainduc
tion of cell cycle arrest and apoptotic cell death [J]. Cell
Molec Life Sci, 2005, 62: 881-893

Franck R W, Tsuji M. Alpha C Galactosylceramides: symn-
thesis and immunolgoy [J]. Acc Chem Res, 2006, 39(10) :
692-700.

Gaccone G, Punt CJ, Pinedo H M, etal. A phase | study of
the natural killer T-cell ligand O-galactosylceramide
(KRN7000) in patients with solid tumors [J]. Chin Cancer
Res, 2002, 8(12) : 3702-3709.

Fidler I J. The pathogeness of cancer metastass: the' soil
and seed’ hypothess revisted [J]. Nat Rev Cancer, 2003,
3: 453-458

Joyce C T, Raghu K Mechanisms of metastass: epithelia-
to-mesenchymal transtion and contribution of tumor microen-
vironment [J]. Cell Biochem, 2007, 101: 816-829.

Eisa C W, Rodrigo F C, Lance A L. General mechanisms of
metastass [J]. Skeletal Complicat Malign, 1997, 80: 1529~
1537.

[J]- , 2010, 41(2) : 311-314
Annabi B, Lachambre M P, Bousquet G N, et al. Green tea

1,2

(2

:R286 02 A

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

polyphenol ( - )-epigallocatechin 3-galate inhibitis MMP-2
secretion and MT1-MMR-driven migration in glioblastoma
cells [J]. Biochimet Biophys Acta, 2002, 1542 : 209-220.
Vayail P K, Katiyar S K Treatment of epigallocatechin-3-
galate inhibits matrix metalloproteinases-2 and -9 via inhibi-
tion of activation of mitogen-activated protein kinases, cjun
and NFKB in human prostate carcinoma DU-145 cells [J].
Prostate, 2003, 59: 33-42

Jung YD, KimM S, ShinB A, et al. EGCG, a major conmr
ponent of green tea, inhibits tumour growth by inhibiting
V EGF induction in human colon carcinoma cells [J]. Br J
Cancer , 2001, 84(6) : 844-850.

Oneda H, Shiihara M, Inouya K Inhibitory effects of green
tea catechins on the activity of human matrix meta loprote n-
ase 7 (Matrilysin) [J]. Biochemistry, 2003, 133: 571-576
Ferdinando M. Natural bio-drugs as matrix metalloprote nase

inhibitors: new perspectives on the horizon [J]. Recent Pa-
tents Anti-cancer Drug Discov, 2006, 13: 91-103
Bengmark S, [J]

, 2009, 24(1) : 22-31
Mao YJ,Li H,LiJF, etal. Sngd transduction by protein
tyrosine kinases and antitumor agents [J]. Acta Pharm Sin,
2008, 43(4) : 323-334

Fotis T, Pepper H A, Fleischmann G, et al. Genistein, a di-
etyary-derived inhibitor of in vitro angiogeness [J]. Proc
Natl Acad, 1993, 90: 2690-2694

ChenJ H, Wang SB, ChenD Y, etal. Theinhibitory efect
of oridonin on the growth of fifteen human cancer cell lines
[J]- ChinJ Clinic Oncol , 2007, 4(1) : 69-74

, 100193;
, 102600)

:0253 - 2670(2010) 06 - 1020 - 04

Multidimensional liquid chromatography and itsapplication in Chinese materia medica
WU Jianrwei'? , ZHAO Rurrhuai’ , CHEN Bo? , YAN G Mei-hua'
(1 Institute of Medicinal Plant Development , Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100193, China; 2 Technology Development Center , China National Group Corp.
of Traditional and Herbal Medicine, Beijing 102600, China)
Key words: multidimensional liquid chromatography (MDL C) ; Chinese materia medica; application

10 ,

:2009-12-22
: (7082060)
(19829

[1]

( multidimensional liquid chromatography ,

Tel &Fax:(010) 62899730 E mail :yangme huals @hotmail . com



