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Research Progress of DNA Demethylation of Anti-tumor Traditional Chinese Medicines ZHANG Min,
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Modern Preparation of Tradition Chinese Medicine ( TCM ), Ministry of Education, Research Center for
Differentiation and Development of Basic Theory of TCM, College of Life Sciences, Jiangxi University of TCM,
Nanchang 330004, China)

[ Abstract | High methylation of DNA is closely related to occurrence of tumor. Reversing aberrant
methylation of DNA of tumor cells, restoring expression of tumor suppressor gene or DNA repair gene become new
hot spots in development and research of anti-tumor drugs. Compared to single target point and resistance of
chemical drugs, traditional Chinese medicine ( TCM ) has advantages of comprehensive and multiple targets for
treatment. However, there are few reports on effect of TCM on DNA demethylation. In this paper, anti-tumor
TCM and composition in TCM on DNA demethylation are combed. All these TCM were classified into four types
based on their efficacy, including heat-clearing, activating blood circulation to remove stasis, anti-rheumatism
and others. Demethylation effects of these Chinese herbs on different target genes in different tumors were
described, and prospects of this study were also discussed.

[ Key words | DNA demethylation; traditional Chinese medicine; anti-tumor; heat-clearing category
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HEP pl6 Ji 31 0 15 AL 5 Sk IR 40 i TR
B OES  E B S kS A e, s R
RASSFIA f 75 W RE AL 55 B 0 i 0 o0 L0 7 i 37l it
T B B e LR T A A A AR
HEPE, NS5 DNA §f 48 5 0 Nei #% 2 A U/ VILEE 25
4 1(Nei endonuclease Vll-like 1, NEIL1) £ 3 /> 41 fifd i 95 ">
1Sk B BOIR 20 M b 7 7 R Ak, EL PR R K Rk
IR

DNA H B Ab J& N 2 AL P A1 35 35 2% 14 28 Ak i 2F 47 1) —
o 22 L8 A5 16 W 0 5, i R s A 7 TS AT 2 N
HBHRERHEET &0 BB, TR MR AN DNA
e B AL W g 2k DX B DNA 8 52 ik [N 1Y 3R 8 ok Bt
Ji 5 B 2 O & RIAE S8 BB #A i o T DNA 2 H Ak 5 g o
K EEIT IR TT 5 B 2R 5 L 6 T 254 DNA
B &b R i S i W AT A G LRk . 525 A
L, REER F 2 A, R A S e R 2 1, BRE A b
IR AR 2y i Rg A 56 KL DNA Y 25 B 3 A6 4R D, 6 F 0F 5%
HHEMAENPOMEG W RA EEE L, A EA XL
FIEARAE 0 b 25 IO B SR RO 2E A7 28738 s H it i B A
AR AE Y b 24 R 4 I G AT 40 28, 43 B R T A
T A2 A XUBR W 24, 5 A0 30 A A I L ) s o R 1 24
Y (A8 5205 ) ) g FHoAB S AT A 28, ) Bt %o A 5 i gk
TTJes W ET DNA LW B MR S5 LAPiME gy
PR,
1 B#HFEhzis DNA X FENER

RAEN J i 5 K 25250, 2 H F IR Y7 R 18
i 0% I ek A B O A A . ARk R BLR TR
¥ 8 1 (trichosanthin, TCS ) W[ 3 i3 ¥ % — £ 5L P ) HE 3£k i
BAEIT AL . Ho AN ZU 98 40 it MDA-MB-231 iy Jit fi% 22 iR 3%
fiti ( spleentyrosinekinase, syk ) 3k K 7 B & 9 & H 3 1k 1
AT 9F HOXF N BT M 40 ML HeLa R Caski 19 APC
(adenomatous polyposis coli) Fl TSLCI ( tumor suppressor in
lung cancer 1) 3 [H 147 2 3k Ak fE ™ 0 9 40, 41 K A8
2R AR B 2 Tk, X R S 98 HeLa 41 M Y p27
LR K CE S Caski 40 ML p73 36 B A B 19 2 B 3R 1E
FH, Hoax B 2 BSR40 0 AT 68 2 58 2 0 ) DNA H J8 5% %8 ifg
1 (DNMT1) g3k ok sz

HME TS BRI E R N S, A IR T S
TR HURE G . G5 RS I S A Ak A T 10095
K562 40 Bl 5, RIZ1 ( retinoblastoma protein-interacting zinc
finger gene 1) Ja 3l ¥ & A4 & H 54k 17 5 20 H mRNA /K7
B H o Qin 457X S0 R AT IR ANIE Y & B, S e
AT b A BT U Bk A DG B A 3k ok S ] HepG2 4 Jifa 3
B o HAEE T BE S S B S A R B ) HepG2 i 3%
BH, W AN S A ple F pS3 AR A KA H R 2 A
FE R B AL RS IR R A . 6T S 4 DNA 2 B b4
FHAHE R AR D, o8 7 & B 2 A A A9 DNA 25 H 54k
YER, W/ R oE AT IESE .

2 FENURFANERENER

FH& BAPURA BUEE BLR S5 RE M A I AR AT
FIRIT 0 0 I3 P I B A R A o UE AP R W OY & BT
Z:W 10, 77 38 3 F 94 AT 9% 44 2 DNMT1, DNMT3a, DNMT3b (4
& 3R A 300 T 9 3 AL ) R S AR RS L T A A K R
AR 200 B 08 T B LR S TR NF-E2 A G 2 (Nef2) (1915
T Gl B S N2 JEIH CpG i 2 T AL Y

LA FEIE N FOR IR 4 55 2295 8 24 L 4 Hh 4R
BOE RO RS, FREAERE(ZEE-D) MR
AREBER(ZWE2)MMPF AR E(FWE3),
ZW RV 2 MR A0 vh B L B A0 VR A T A O
S £ AE W TEE, RB M T R T A0 M (SiHa) 41 i
RARB2'™’ ,FANCF ( fanconi anemia complementation group F)
PO g s 3 Al fE 6 FLOIR A 40 2 RASSFIA ( Ras
association domain family 1A) % /& 3= F 34077 o BE A2 0 A%
B S AN MR8 NF-wB 22 (K 3 7% K F receptor activator of NF-«xB
(RANK) A5 [ 2 B RE Ak 25 59 A0 o 2200 o 400 11 ot
b, e A5 7 DNMTL Rk T8, Rl pl5 S 3+
(9466 FEY A 207 5 o7 306 P 1 2 4 Ak b R 40 M b, R HE T Toll
BE %14 2(Toll-like receptor2, TLR2) fy 25 I 346707 5 78 A 4%
o B i 2 M ( HT29 20 2 ) b B % DLECI (deleted in lung and
esophageal cancer 1) Ji 3 7-#) CpG H 34" 76 Raji 408 5
HIRE AR DNMT1 363k, AT B p15 % 2k 25 3646 5 78 N2a
i g rh A2 3 AR E BK B ( neprilysin, NEP ) JE ] J A 2: I gk
P IR IR S TR T AT 4 AL 0 M P, 35 2% &K 4l PTEN
( phosphatase and tensin homologue deleted on chromosome 10)
F PR L AR KT REAIG , MOTIT b 8 122 35 DR 1 36 3k, 3 Ffr 25 Y 3
fEAVE R & T BE 5 MiR-29b 254 & DNA H B L% R 1 3b
(DNA methyltransferase3b, DNMT3b) , M 1fii i DNMT3b (i) 3
RPEAR A 5 . BRI Ah, H MR e A
DNA %= W 3L A1, G — 25 WP 40 3 32 3 35 R A R0 00 I
A0 M%) Wt 400450 5 1 ( Wt inhibitory factor-1, WIF-1) %& [
K E I

JK S A% 5 v R P 2 R K A sh i, H T R L R
HEAZ, BEFRIGIT MR R P MASE | TC 4 i
BE MBS . TAER AT RN K 0% 5 o i T R A
FA 257K R0 TR SO IR T M I BESE AR B, A AL
K b W0 HG AV L A T 25, TR T R R KR R A T R
1 A s R 0 98 040008 36 97 B T 7 B 25 0 K i R B
Wy kb BT HepG2 40 g, DNMTI1 Al DNMT3a 2 ik /K B
TR S AT LU DNA 2 B Ak A AT AT fE R K 08 it
Fifged f4 AL =2 — o

1963 36 AL 2 K B MK R B IR 4 B 81 T R 2 BE
RLEEY o 1971 48 b AT 45 2 T 1% 16 M 43 10 1k 2 45 /) IR 4%
NGRS A RS A SO T RN S
Filigis K e BB R Sk U LTk ELR IR R — BT
2, BRI R — R 2. R A X S A S
N FL R g8 4R M T AR DNA HH LA oK P g A7 4G I & PR, 48
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F R AL B8 Beap37 4L J5 , DNA B LA K OF- B & 58 42 B 4k 38
R i) (1 4iE K 2 TSR KA P BT PR AR T, 52 -
M S AT R AR AP i) DNA B L 5% B8 il 410 0 550, %o o9 A AR &7
f9I7 AL ALK . Shervington 550 % B 5 A2 W A1 il 5
T NTARYT R AR S- e -2 - AU Y

TR T E AL LA P 2t T B TRk A I T o | £
bR A L Su S BESE R B, A Y TR
P43 Z-35 7 D9 TR R 5 617 ) B 88 v N2 )i 3l CpG L H
FeAb , DT P 90E Nef2 SRR Nef2 B A9 R 3Rk . [ X
T 906 20 0 L 1 095 KOG Lo 200 M0 2R 25 120 o 20 M 4 A3 400 46 4
FA L AH 2 5 R K P AR G R il — 2B 9T
3 BRBEXRPHMEAENLER

FOMEN DR R R AR, EZ R FIR7 2R
PG S IR DG R VBN SR B IR LB AT . i O
2 S o VP R Db R A IR A e oA D R T A R A R
(PCR) A T 75 23 e N R B2 (wiptolide, TP) Ab PR /S 2tk T
I L 2B I Molid 40 i R pl5 BE PR ALK I &
I THE PN TR TR YA 7 M A S B P s 1 ML T T A R A
5 Moltd 41 fitd 57 % FF B4k 1 p15 F I8 2 FF B b, DA i i 3%
KA Feik . 7o, TP XFZ0bE T B 408 (A I Jurkat 41
Hi 2 B R S antioncogene (ape ) 41 B AT 25 I A4 AR T,
FLAE FAL I T 38 o B % B T 5 8 HE R A ape R S5 91
(9T BRI, A B 45 1O I 3 % -PCR X £ 4 AR HIT-
1080 4 it B JE 54 A 5 1,3A,3B mRNA Kk K P iE A7 4,
%P TP §E15 5 DNMTL Hl DNMT3A (3235, 3 H TP g8 -
HT-1080 2 ifd 3 i 43 J& 25 11 9 (MMP-9 ) Jk A B E 4k K%, T
MMP-9 J& 3 it 45 Jm 2 (1 R ME 0 5 22—, % K I R A2 2 i
NN PG AR AL R T o I TP X T R A 400 ) R
— 75 T 22 B0 o R 0 o R A 2 3R AR, 5 — i R
PORi i ATS RS R A - (T
4 HERHWEFELER

CDP J& — 7 p 25 543, A 30 1 7L AR i 40 JfL T47D 1) 4 K
Fes¥i s pl6 S DR AL T LI RO R R A SR B — E
FE AR L B2 41, CDP 8 BE W B LR S
23 W EF K B GSTP1 B8 S 3 F X A9 I 5 5% 0 ok HL 4L 5
HRR B XA, KB TILFEZER S T B
(epigallocatechin gallate, EGCG ) & &% 4% 7= B8 1 1% M 1 K %5 1
RS, LA b i AL A, B B LB TR O I
MPLFEL BEMAE k. A BT KB ECCC i T ¥ Jurkat
i ffl 1 UHRF1 ( ubiquitin-like protein containing PHD and
RING domain 1) Fl DNMT1 (335, Z J5 Al 5| #2105 £ ) p73
il pl6 ik b iR e A | HeLa 40 L b DNMT3B (1) %
5 BT 30 o) — 88 i g 410 5 PR A TR SR AL 36 O EGCG
kb BT 25 I B G AS49/DDP (40 S 5 , £F K 15 0 4 S
1(GASL) , 3L 4 J& 25 (1 | 90 il 57 -4 ( TIMP4 ) , 40 ffd ) 4%
[t 5> F 1 (ICAMT) 1 Wnt-1 i 5 20 WA 25 11 2 (WISP2) () F 3
TEREAES . 4 ,EGCG Ml %5 % A (trichostatin A, TSA )
JL[E AL CA46 4 (kR4 A ) L th & i pl6 BEPH Y R
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AL A (As, O5) E 2GRS 1Y E 0, I H T
IRYT b LRI AN I R O B R AT A, R E ST R
TR ) 68 3 A 06 A R S 1 o S X Y R R bR S Sk i
995 A1 MR B SIS Tl 8 A0 B P A I B IR L O S e
7= BEgE # B As,0, 1] K J§ DNMTI, DNMT3b mRNA
HI IR o As, Oy X 18 P 8 M [ i % /9 36 97 VB R il
DNMT ) 2235 5 6 5% TMS JE [H B9 5 S fOIR 25 4 6,
AL IE , As, 0, B i DNA 2% H 5L Ak A A 42 #F miR-155 Al
miR-491 ik 0 Bt = Ah, B T, B R T AR
HF7E DUL4S R 51 g 40 I 2 rp BLAT 25 W0 Sk fE R

KF 255 Jr k¥ DNA B3 Ak /6 A9 52 56 it 3 5%
DL EEAE BRI . PAE R
FHFBRITEEES R HRG, AEE ERE TEH A2 S
25 SRS B SR . R AR X i 3 B i 98 L
PEATHE— 2P B 5E & B, L BB AR 47 b 36 B B 98 40 L R BGC-823
i) DNA 54 B 34k, 9F 3 & 30 & B &L 1k A 2L
RASSF1A J& [H 7T 8k (1) P 5% 5%, 15 5 RASSF1A L 1 £ 3%,
DA A0 41 5 40 22 BGC-823 [ 4N B4 5l . i T4 B8 14t 7
MR E KA RS AT BRE W AgNE K H RS
ZH ok T A0 A AR T AR SR AT B R
&Ry B RS R 1 = NN R U T
( proliferatingcell nuclear antigen, PCNA ) % [ Fl % J7 /L K A 7
32 1A ( epidermal growth factor receptorR, EGFR) 32 ik , T 4 fif
FIANNE DNA (4 1. 8 4% X 3 o5 e 4% o %o 15 9 40 s &
T 988 FE FE AL E 17 0 5%, & B L nT D)3 &% plo Bk R
Ak,
5 RE

L AEE N B 250 5 DNA J s e g %, |
IR LWL 5 W R IB T RIR 0 — SRl ATiR . h e
MR, A & Ak 2f g TR 2 2 RE X N B ST T
KERIEAWLY IR T EEYEE, HHRTETF 2t
DNA Z: H 3L E M BE R B TR — R E. OXTHA
DNA EHEALEH PR EAZ  EA RN 2D, ST
HE b2l h 2R (MERRENREL) , MFHA
AT &R B @2 T 7 G 2 W3 Ak 1R O 98 1 He g
A MR T HEIRYT — Le BEXE 2200 L B AR KL H B
245 2 A AR F AL SRR, H i R i 5E AR
FERIT I 1 DNA B SE AL B ( DNMTs ) (9 45 b, 3x 2k rh
2530 oL BRENE R T T DNMTs A58 3 — 4R i, @ 2y
XFF DNA 25 H AL g i /8 A 58 382>, W B J2 T DNA &
H 3L fL i 55 DNA HH 340 il 1) A B S IR A 2R i s DXL I, &1 % H
HIBE ST AL, SRR 5T rp 25 25 B A0 VR Y 8 B e R 4K,
WL 7% DNA LB L fER it A H T S BA
LW SR ARAE FH G v 2 5 43 5A AL A B LT 2 T T DNA &
R AL PE AL (367G DNA W B fb 5 2 B Bk VE F B9 o
I 5% A5 ) A B AR 5T o 2 M R R .
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