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T i 14T 0 10 HE A I e R 585 5 67, T 45 L 8 R thE SR SR R DL 1% e e g R S D R e AT T
S L AR 1 S BA B AS A A R  C B R (HAT ) R4 1 25 S BkfkE (HDAC) WAEg%K
AL [F4ERS . HDAC BRKF 2R [ S BEEE L BR, MMl B 5%, {H HDAC 5% m KRB n S 1
WM AR AR, PSSR WA REMEERS . S HDAC ©BIE 52 H A Bt b8 i 2400
MR F WAL EEII 7 (HDACEH) AEIMH HDAC A9 338 Kt IF38 1 52 i 20 J 3% 1k 40K OF . BEL
MR . AR BERL DNA B . BUIm A B A= . 52 w20 A5 5 dm I . U5 1 WU T R e ke Ak
I7 2454 W) BRURR A R SR AL PR VE T, 7 8 S B b HDAC M ZEGARE &5, HDACI 7¢ B M i i
AR TE B P RAFAY R, T I 10 ATV 28 HDAC AR O R AE D RE SR I T Zn™, S8
HDACI ¥ & Zn™ AW, SRMERIEIHIF iy SAHA | TSA /Nl Bl 45 25 i © 1A B AF Y4t
i ge ) JR, ARG I R AR 2 B, SAHA H T IS HEAR, 7EIRY7T B 9 K 45 1 98 I R0y P RO AE
TSA TG PEA A iy, (HXT HDAC e MEANAL, AP B 28 HDACGE 7EiE#:1% B DAk, HAO Tk
HEX THREW R K HDAC, J5 AR ISR Bl 18 9 HDACE 78 HDAC RYIEFENE EZ g, H i
FRTE S K AN S S B B, I H R A HDACGE BR 5 Zn™ 256 Z MR RE S HoAh & B 45 &, =4
XFRE S, BORZ 0 HDACGE fEAR/N IR Rt e 5k TRWER, BT k4 . RRW R ZH
W ZWEE, RHEREEARRAROR KRN, OF 5 AT 2, BEG ZH0R LR — AR B TR
AR O B ZE AR IR 20 T 2 M 0 7 A (A I FH 24 A s DR 24 0 TR S T T RS R RN
TR R AR B, B E R T AR DA % HDACG 16 PR 5 AR [ VR FH AT i 24
W M R AT S PR BT S R 1 B Z 0 S A, BRSEUESE, B0 a0 7 R A 2
A AR, SREIR S 29 E T, BURIR A 48 HDACGE Je HDAC AH 26 /9 22 540 i 70 16 5 B i i (4
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Abstract

Key words

New cases of gastric cancer rank fifth in malignant tumors, while colorectal cancer is the third most common
malignant tumor and the fourth most common cause of cancer death in the world. The dynamic balance of histone
acetylation is jointly maintained by histone acetyltransferase (HAT) and histone deacetylase, (HDAC) enzyme
families. HDAC can remove acetyl groups from lysine, thus inhibiting gene transcription. However, abnormally
high expression of HDAC can induce normal cells to turn cancerous and participate in its development,
proliferation, invasion and metastasis. Targeted inhibition of HDAC has been proved to have anti-tumor effect.
Histone deacetylase inhibitors (HDAC:I) can inhibit the expression and activity of HDAC. Moreover, HDAC plays
a potent anti-tumor role by influencing the level of cell reactive oxygen species, blocking cell cycle, promoting
repair of damaged DNA, resisting angiogenesis, influencing cell signal pathways, inducing autophagy apoptosis
and increasing the sensitivity of cells to chemoradiotherapy drugs. HDAC expression is increased in gastric
cancer and colorectal cancer, and HDAC:; also shows good results in the study of gastrointestinal tumors. Since
the catalytic core functions of class I, IT and IV HDAC all depend on Zn®*, most HDACi contain Zn®" chelating
groups. SAHA and TSA in hydroxamic acid inhibitors have good anti-tumor effects when administered alone in
small doses. However, later clinical studies found that SAHA has poor clinical efficacy in treating gastric cancer and
colorectal cancer due to its low activity. The activity of TSA has been improved, but its selectivity to HDAC is still
low, benzamide HDAC: is improved in selectivity, but it cannot be only targeted at specific subtypes of HDAC.
The selectivity of late cyclic peptides and newly reported HDAC: is gradually increased, but it is only limited to
animal and cell experimental stages, and the above-mentioned HDACi can combine with other metalloenzymes
in addition to Zn®", thus lacking absolute specificity. Therefore, most HDACi has caused side effects at a very
small dose. As the occurrence and development of tumors involve multiple steps and factors, a single target often
cannot effectively kill cancer cells and is prone to drug resistance. Combination of multiple targets has stronger
anti-cancer effect than a single target, and can even reduce the occurrence of drug resistance. However, sometimes
adverse reactions caused by drug interaction may occur when drugs are used in combination. In order to avoid
drug interaction, based on the concept of pharmacophore splicing, researchers designed and synthesized a new
multitarget inhibitor by reasonably splicing HDAC:i active groups and active groups of other drugs with different
action targets. Studies have proved that multi-target inhibitors not only avoid drug interactions, but also improve
drug effects. This paper introduces in turn the research progress of HDACi and HDACi-related multi-inhibitors in
gastrointestinal tumors.

Gastrointestinal Neoplasms; Histones; Histone Deacetylases; Enzyme Inhibitors; Review
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Ak 6 A0 M, G e 5 e Sk e A A AL 4R R 4
IONE R BN 7R Y U O o | RS o 11K G SN 3 1
MM TR BB EABRN AR, ZR&S 5
FRA . KR, W, 22E. BB B8R
K5 s 4 4 P HD A C RIS 3 g 63817,

H e 4 R HD A C 2 #UE S5 B A Bt g 1 &%
B, JUFPEH E H X O BALEEM &) (histone
deacetylase inhibitors, HDACi ) 2 gL fE T
958 % I R g 1 I DA 8 T e R g L b
7, HDACIH o i R2G B E A, (H)5
WG RAF 98 & B, ZFHDACifEIR YT E W 98 B 2
FIFAEIF M B E R RIEH] . X 2RI TH
PR 22, B, — S0 iy S R e M A Y
HDA Ciid 75 fili 22 i 1 .

TR kA REW EZhL . 23
R, ORARERE R REA SOCR KA, IF 5 R
M 250, 5245 THEA 2 AR L 5 — M bp HoA 308
(4988 2, O R T AREE A 25 W) =2 R) Y A B
S, PR TR T 2 R PR, R
HD A Ci{if P J P 5 FH A AN [6] 7 B8 A2 245 4 1 0% 1
BE VA EAT A BB BT B OB 9 BAT 22 58 S R
N, BIFFEE 52 22 #0000 A5 A 410 9R
TER . BRI A ZAHDACI L HDACiAH K £ A
i 77075 18 i 18 b 96 00 BIF 5 0 R

1 HDAC

HArE M A HDACI A 184 AL, R 45 F H
PEE K iE A X HDACH 42 1, 11, 111
FIIVE, Hdl, DRIV 2S04 Ak A% O X R D
HIRE R TZ2n>, 128 (HDACL, 2, 3/18)
YA MAZ N, R A B R S 1128
(HDAC4. 5. 6. 7. 9F10) 32545 16 40
Fi, HATZERR B4 M A%, T RE AR B AL A G,
MITI2E (SIRTI~7 ) ¥ LANAD* Ry AL 36 M7 05,
T 55 AD PR IL 55 B Wi 45 6 7 66 1 20 I 19 A7
MR ALY, | FRIESE, Hmdlg
HDACI1~3, 6~8. 10]SIRTI., 3. 5. 6 £ K4
L S HEASPHDACL, 2. 6~8FISIRTI., 3
ELSLY

bl

2 HDACI

HDACIHPHIHDACTE P, 7 28 W38t 1% 27 K °F
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T 2k 8 o ek e 2 T G At A R 24 A O L S
T M UK L BH A A0 R L R B DNA L B
M AER RN . EmAREFES . #F AR
W R HEYUREER", BT IAIVEEHDACH)
AL O AR D RE RIS T 720>, ILZHHADACIH
A I A IR RN R M HIHDACH G HE . MR
PRZn> A M 2R, FHDACI/ N LT ILZ:
(1) FREmE; Q) KM 3) K. 1t
WHEE T Z AN B HDACIZE Y, BR, Wi iEH
FZn” RIEVEFHBYHDACiXF IIIZEHDA G2 TR .
2.1 R A5 % HDACI

552 5 R L A X F 2o el , JLEXFRTAT .
ITAIVE P HDACH HA MG ROR, R 5R R E
W, BB Z—2K3EHDAC,
2.1.1 R Z 34 (vorinostat, SAHA, suberanilohydroxamic
acid)  SAHA [H A 7E Bi /K 3 38 B9 KB B % 5 Zn™
BEAILMES G, N 0 8 0 EHE A P AR
Ry R W, s T HE A HDACE, SAHA #J
AP T HDACT/3 AR G 5 it S 3 o 40 93 4%
A3 LA Jiebgeg i ARG, Bk U, HDACL/3 1
B7 [ Z%) 1 (B7 homolog 1, B7-H1) J&HJ33hT
4 #  H3K9 & Bk Ak K7, ki 4l F k& gk, i
B7-H1 7 T FE v WK T 25 9 4 i 1) fo 7 ik
WE, SAHA il HDAC1/3 ZEm#0H T B7-H1 £ ik
LT IR vy BIRsh Ty, bR CD8'T 41y
=i,

AALENE, SAHARBES S 400 A 0 (5, ot
T 400 il JfJeg 0 38 7 R 0 TS, MG-1328B1A S
A BT N, EECHSAHATG, HHMGC-
803 FIMK N 28 4 i (1) M 1% e 11 2 A A4 484k 1 BB ) K%
55 40 B R 0 RS SR T s, e — 2B
T 90 5 R RO B R IR S, SAH A & HEAE ARG SE
PR TALTHASTAY DL FEARIM LT & 1 . H 4
JieL A R A i A e AN, SAHATT RN R
it A0 L XoF BT B 240 B EE R AR R B, R RE R
i) 40 6 R 715 5 B s S A i B v, SR SAHA
L) B R B AMPK B Serd 85 iR 1k & H#E
mTORFI T i MR 26 1 SoBE R AL FEAIR, JF b 2% 3
JBE R B F 3 R ER IR R AL MR R G (poly-
ADP ribose polymerase, PARP-1) py2dfmiy,

A0 525 UE P SAHA X 25 i HCT 11640
i & B H 5 A 100 B 498 A T I — B R g A R
SAHA R FLIE [ g R 1 i R R A R 1 1 A
B4 g sE T, JEALHI 2, SAHA LN PSS 1 1% 9 ai
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MG, B WEAH OC A W i 58 A0 4R S B AR G
FEH (UVRAG ) FiKHmM, MUVRAGH 53 815
I W 17 S U G 52 06 SRR A R I 8 451 SAHA
15 FH) B 152 T TG40 20 R0 SL.C-0111 W [6] 3% fin 41 26
H4 M pS3 L WAk KV, F2 80 H B 5 i 9 i 45 B
958 240 6 1) 3 O RV VA R i RE 1T i T b R
SPEDNA B AL 5 RS w0kl ), Gl & H R AR AR
FH L 000 00 98 i DR R e 5 Mo Je 400 X S A T A 1
200 6 P R ke R T b R VR T b T i I BK
ASAHAE T MM T-&E A Bax . pS3AI4 (4
FelEARIKKFE, FRAVM T Bel-2EAWE
ik, IR NG (RS O > 2L W R 5 45 I
CaCo-2 240 i 6 T 1 240 it J& 301 455 11
2.1.2 ¥+ H & A (trichostatin A, TSA) TSA
S T T B SR S R, 5 SAHA 451
AHABL, REAA R HL#P ] HDAC, H 1C5<10 nmol/L,
TSA i FAMI T S A BERIHLE], —J7 2K TSA
A B3 o 5 g A0 X ] o 3R 4 AR R 1 R FH A SRR
PR 5 — 05 S R R B8 A OC R T
Bt 1 (tumor necrosis factor-related apoptosis-
inducing ligand, TRAIL) M3, TRAIL 85
Jo AR PR T, H — S A B X TRAIL 7= A48 T 4K
P, 0 TSA WE AT AW, LUBE K B AR R
)77 X3 5% TRAIL A BURM: . B8 TRAIL 32 4K F1
TRPET-HEE (XIAP, Mcl-1 #1 Bel-2) )Fik
I 4515 g 4 B O T UYL B Uk A PO R MITT A
D) 240 3 B, 20 A SRS DO 00 RSB, AT A ¢
KB TSA 52U A3 M 52 i 45 W 988 Lovo 41 L1 2E
£, Y4 TSA ¥ B 3K 20 ng/mL W B AT S B0 40 0 G,
212 e (B S S 7 2 T 2 0 o B = I 0
B AN R AN R, MW E = 100 ng/mL B A A7
B A5 S A0 M T, i R R AT 500 ng/mL B
Are B AU RGNS, O BRI AR 2 R
57.21% I ES 5 KK 82.76% ., X N i M 5%
TSA HARME AL AL T 0] 5 A k27 LAt

TS ATE 52 Wi b I8 1) i B 52 2% T 245 1 o B A
Mo dEWETTREANEAD, TRIEMYE 2
Ref AU 0 8 4 i e B D7 T2 A ) 6 i TR R Co A I U il
Ik, HBEMTREAC T4 i F S nY &4k, MTSARE
) I RN R TN 2 e e B O R e
i S R R T, AHE RGN TR k9 A Y B AN
Wi, IR T MR Eh I i il Y 5% S R K R B
CTRACAT S A AT ST g 24 W 1 Bl A B e
Hyuw ez, Mz s E A2 (CNT2) BN T
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WY R, Bl T4 AP HDACT
i L, RBAHEATECNT2E 3 F X A4
2 OB, HEITCNT2 ) 338 AR IF Mo 48 T 4 5 5
G54, @ XTHCT 1S MIHT29 40 i i 0F 58 & 3,
TSARE 1 % A I 5 0 41 B 18 BUA% 11 25 25 ) Y o 1
I g g e B A2k RN 2 M O R R R
PR ELRE N, mR G A (colon cancer
initiating cells, CCIC ) BN KT 72 52 R R 24
#A viwk. SikandarfE PR ITSAH F CCICTEIE
FCRE T, T SO M S B4 R A R AE T
2.1.3 NA 34 (PXD101, belinostat) & hé kb &)
to (LBH589, panobinostat) SAHA F1 TSA H
RO R UM 00, H5BF5E B, SAHA
N TSA TEIR YT E M & i 6 PR, 11 Belinostat A
LBHS589 114 7if ¥ A7 fir 3 i 2. i Ak 7 1 3400
WU ) D DR PR A T AR 2k, T 2 P
PSS Z MR 1 SRR KA X Z
f& (human pregnane X receptor, hPXR ) [ # {if
WBSA K, WF5E K Belinostat B Al 4% #1115 S
I 5 % 240 S B0 45 i 1 45 i Bt i LS 1747 A M A T
Hh, AL E R hPXR LD B 22 2 25 1 1
DAL 1) 2 38 17 1 28 T A A8 s e Ay 7 i 2 7 A 0
P37 B K LS MG SN-38 A 5 4 Hh 5 1 i
I-DNA Z & W& A, M s 5 nl 3 1 B 6 W 24 JF
RH 1 W7 28 % 0 PR 42, AT Sk 2R AE .
P37 2 BRE R TE B AN Bt A W Y A M R AR T, A
EinRE R R KB, AL RS Belinostat iy
¢ FH U] BE Bip [R) 7= A= B T G 35 M 25 g 9 HCT116 N
HT29 4 Ml 55 ik 0y A= KAl , i TAER R N, X
T TE B2 75 e ot ] DLost /D O 7 8 e T et DAV A L
FEH 29,

WNT/B -iEHE AR RN R EFETRKEZH
5 H b, LBHS 8O il 45 )iz 9 40 A 14 4 1) 55 o
JE I S AP A HD A C 3T 175 5 HA 3 98 748 19 240 il 4
AT, AT IWHDACHWNT/ B - & H R R A AE
EYIEC R, 116-LMAI S 45 E R HCT 11641
MR- 2B e T s B B PR, 116-LM
AL YAP ( Yes-associated protein ) iRk IKE
L, MYAPSEMTH K FRIKIEAMH L, EMT XA
SRR Z2 TR, LBHS89: @ i #I il YAP &
HAEN ek, HEMiS2MEMTRE A5 116- LM i 5T
{22, (HLBHS89MIHIY AP & 5y B H 4l
H R H G sh 7 &4 LBk, i &) 25 52
YAPMIER FGL, XA fFFik—2 a5,
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2.2 KHEZE HDACI

TRl A rh ] i L2 HDACH) — 45
ZAN WAV FRIRIG &, 5 R R AEHDA G L #F
PR, REMESHPHIL. IIFIIVEMHDAC, WA
WEHDACIIAR RN Z, I HSITHHKN
Ik Ak - i DN 7 AR T 25 1, DR IR S R — 2R
AN- (22— B R AL ) R F Ik e 24 250 5 AT 1) o A
HDACi, fE¥E#ME AL, EHEEER L
FEAE A #0 A2 Zn ™,
2.2.1 mocetinostat (MGCDO0103 ) & LMK-235
(CS-1820) MGCDO103 % HDACT Fy 4 H et
1Cs M 0.15 wmol/L., HDAC2., 3 Al 11 K=, i
X HDAC4, 5. 6. 7 f1 8 & A 1E FH. MGCDO103
AL A BB # CCIC By 3% 1 I 61 5 I 5 B T2 1l AE
J1, HOAR B EIHIAE CCIC 45 1 8 40 M 5 Fh B A
YT B, X 7R 3 MGCDO103 F 55 S 1 14 5 10
[l s, LA R P 3 A

LMK-2350 & #E M HIHDAC4FMHDACS .
CDX2 5 M #: %% LN X BRAF | & I 45 & Bk @
CpG &y W RAL LA A AME, Graule FHH L Y @
o FE VT VE K LSS E M ESW 620, COLO2054H
MCDX23EFHJH 3 F X MHDACS J & ik, #Em K
29209 1Y 45 B 1 e s b CDX 2R 3k, i k]
LMK-235F1 1 PG filL 352 6 47 205 F:CDX2 1 ik, X
UUE S 26 Hb VG Al 7 5 HD A CilBe & 0 FH Y R AR5
2.2.2 MPT0G157 % & #% %4 (entinostat, MS-
275) Huang Yen-Chia #iGE Y N- 3 -3-(4-[2-
(2- HU 3L —1H- Mg —3- 3L ) — 2 HE G004 B |-
A V- TN BE e (MPTOG157 ) %F HDACIL, 2.
3F1 6 A EIAMHIAER, MPTOG157 7€ W {28 /R
e BT A RE W E M HCTL16 4 iy 4= K, FF A
MPTOG157 5 5 (19 41 A I/ 7= 09 1% ¥ Ik PXD101 il
SAHA BAR . e R NBIAL g i — 20 X HL ]
WFoE & B, MPTOG157 n] 38 ik v & 11 90 9 &
MEfk, fRUFEREAE SN T | o KR, FE)S BRI
W ARKHE R RE, dFmEEH HCT116 &
Fift B8 AR A ARUIF: I AU ol 4 A i

entinostats&—FPHDACT . 2813 B9 &5,
AlvarezZEPN2 it %52 1240 B M I #2819 40 1 e 9
(gastroenteropancreatic neuroendocrine tumors,
GEP-NETs ) HBEM WIS, L% entinostatf&
42% 5 R PEGEP-NET 8 35 19 £ 27 0m il n ., Jf
FE 00 4 P e A

J34h, TRATLAN (0 45 I 968 WiDr 41 Jd 9 7 78
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N Hentinostat T 5 B 165w 020 RACan, H
0 F B [F) 388 5 G0 8 I T b 3 M s ) 45 g R AN A B9
AR RN, ST TR 58 o 1 R e g AN R RE T &
AL R G 2 AR SR S B, HAR PR S entinostat
— JfiE S EMNKG2D (natural killer group 2
member D) K H AR % 3 15 7 1M 14 58 G0 5 41 i Xk
A NKG2DBEC A 2 35 19 Igd 40 I i 5 45, TTNKG2D
JENKAN AR I fL 2 2 — Rl 30E NK 40 i A% A5
PETHEMEY . % —J7 1, entinostatii 2 1 5% Uk iy
B {1k CD8+T 4 Jfd i 45 18 S %t i 98 A4 G Bt I 1) S i
RE 7 . 0 A g BR A 11V 45 R S R R T R 3k 52
M, H Ry, ORLEEB AL T ALK B, TL-158 R
2 L PR 7 N-803 1192 17 175 S A A CD 8+ T4H Jifd 1 Ak Al
77 A 20 TR B R ek 5
2.2.3 Wik A ¥ (chidamide) chidamide 4& &
B H EWFR SRR HDACT, 2, 3 #0110 35,
. Bl 3L T 36 7 e 301 A0 JE) T 490 A ok g R L
S T I R U5, R &y A0 2, chidamide
X HCT116 2 81 i1 R 4F By B 3G 58 &%, B X A GE
AN LA TC A0 B R L X N 2 24 4 1 R s
KRBEAL Y. 7 LoVo 41 S5 Fh RS AE Y YRR R
chidamide /& T HHE A H3 1 2 BEAL K, 34
e B KA -3 R 22 IR R R A B R A Y S A
K 40 M o ps3. W R 1k pS3. p21 A1y H2AX /K
S, T R A MR AR R R 4 . BEIR fE AKT
mTOR . Raf 122 24 J5 3% 1k 85 (B0 19 63k, AT
5 240 L JE BT G 1 BE i 445 i i 20 MO 2 E R T
AN, e 5- FURMERERRH 5, EARIEH
IR
2.3 INRKZE HDACI

ARG HDAC fEE £ RO W R,
BA B A fig AR T 5 FhokE 2 2850 9 HDAC,
T 9% ik 9 T I6 97 T 40 M bk 098 19 kK228 HAEH
F 12X HDAC, JFH HX} HDACI 12 A5k, b2y
YT e H IR R R 5 A R85 Ze® M HAE
JUt S A% W A% IR Y R 5 B8 Tl 40 1R 7] 5-Aza-CdR FI %
> b2 (romidepsin, FK228) TE Ab FE 5 Fh E 2
i (SNU-638 1 SNU-719 ) 48 h J& H: 41 i 41 jg 14
TG IRF W HZM, KRG 25 ] R
) &Rz O, R AR O R BE A e A A R B
U E R, 1 FK228 1A A A i 77 B8 s
B MKN45 4 98 168 1 BH w3 as , i — 25 0F
FEUE 52 W 2 2 58 1 0 M AN T 0 AE S B D ) O
ST, Nk, WA REEREE T4
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DLD-1 4 il g = 71,

3 HfwZE I, 11FI1V E HDACI

LAR3KHDACICD EAEME L2 RIFH
ER, O BBkt ik — 25 e, HF B i R 40
i A — R HD A CHE L B 4 st ia B &
BB 1 T i AR B, Dong A AL A
TC24, @Rk Rk Bl HDACG, 78 8 9
IWFTE 2 T C24BEM I HD A C6 3 M [ K Bel-2 |
cde2 R4 i JR BT 2R B 15 A0 R D45, ffi Bax
FPARP/ R 215 A MIIA T, FRAREL A 5
T1 o RIS P R A A R 900 o4 e g o 28 A B, e
Zenm ZUAN ) 9 A0 B B4 AE , JF FLXEE IE R GES-1
20 M AT A B AR .

RGFPI6OHER: R EMH HDAC3, PCI34051
LR PEMHEIHDACS, RGFPI66FIPCI340517E T
WDLD- 1413 nr 38 INTRATLAZ (R A ik, X
RBERGFPIG6MIPCIZ4051 1] 75 S 45 Iy i 40 M U
T, FZ N T R R A A OGS I IR R
H (recombinant human TNF-related apoptosis-
inducing ligand, rhTRAIL ) 2R TTRAILF & /)
EEEMY), rhTRAIL 4C72H i —f, 2%
PSR ZU A S AR T MEE S, MIRCGFPI665
rthTRAIL 4C7 K Jii &0 3 M R (1 41 7675 5 45 B Jes 4n
MLJE TR B %, AT B 2RGFPI66 1]
$8 A0 i 928 20 X rh TRATL 4C7 Al SRR

Biswas %G Bl T M Bz A3 - ¥ 3L B A 2
®y, Hd, QMI-2HQMI-5XHCT1 164l
HDAC8E E M, Jfiatifs S K& A #M-3/7
S AL AR T, HA8hIFHCT 11640 i A4 K4
il R ik45% L L.

R K AT AR — R B T2 By
PER A B R, — R SR R AT 2R ) B B 5 i
T A o i A AR R R S S U TR HE % e AN A K
Anantharaju®F 5l o8 73 7 XHE 058 0 o8 T HA
AP AR (~OCH3 ) HH B 2K H R Fn 28 W IR AT
Ay, Hh R IERPER (dihydroxy benzoic
acid, DHBA ) XfHDACZ B H AR 58 (% 26 A1 Ty,
48 hif, DHBA SV BEAK M R 73 5 AR T HCT-
L16FIHCT-1541 it F170% f68%AIHDACTE M, I
AT 175 T 0 P AR ER P B R A I - 3 = Y AE i O
To, JRAd 20 R B B A FE G/ M, R E50% 260%
A AR AR, B IR AN 2 m HD A C A B ff

© WA )T i [ & F I F 2P H

4 11l £ HDAGCI

SIRT1id i 2 S BEAL I Hl p53 T fE, e i b 9
R, B-Z® (Wsirtinol, cambinol ) i T
TNAD A & APl 55 = 2EHDAC, P & 3 7 i
45 8 9 I 25 1 W 6 AE I 22 g A e AR K
Ghosh S O T8 T — P 3 0 W ok () STR T 14100 i) 551
4bb, EEIXFSIRT1E & M I& Sy pFoE, 45 Rk s
4bb I Hosirtinol B A7 %50 % £ AR VEH
It FL A5 Wi I A0 0 A AERE O, B 1R 2
A BH 1k p53 25 L MEAL . BN Bax ik S b
KA T3S TR

5 %&E HDACI

5.1 HDAC/VEGFR M E #1417

HDACHVEGF (I W EAEKKEF) #
ZHMAAEFEDMHE LR, ZangF I FEA
7 S8 Tl A SRS R S A S T R T A - AR
W VE N EraE &3P A 13a, RIH 5MS-275F1
SAHAM Y I HDACKEREAE , i — P FCUESE T 285
13aXf HDACHIVEGFAZ U4 (1) 4t fi ik 2] XU i, 7E
NG5 E i M (HT-29 ) 5 Fh R AR B A v 3 B 1
FY R AP IMIREROR . HRZR 4 13a 50 mg/ (kg-d)
1E25 dJii 7R H409% g fif g A KA .
5.2 HDAC/EGFR X E##I%l

Dong "I I 4 M THDACHEGFR (£
FAERK B2k ) WEMGH . K, 4afibaw
5D, 5E. 9DMIOE MR RI X EGCFR T AFE Z AL
MRk Sy, HHESAHA S B 558 B9 HD A C 37 4
JH, HOEXI45 i HeLa . HT-29 40 M AT 54 78 35
PEEE TLSAHAE 3
5.3 HDAC/EGFR/HER-2 il 5

Cai W F RIS R EHDA CiTh g 3L 45 &
FIEGFRAMHER-2 ( AR KK T Z4K) M
R 2i i, G 7T —FRIEA R 20
ARG, BB mT-[4- (3-CHREEREH
FE ) —7— B A I s R bR — 6 — i AR i | - N - 8 B I
8 (CUDC-101) X¥HDAC. EGFRAIHER-2 4 &
F G, T H X EESAHA/erlotinib/lapatinib
DA Kevorinostat/erlotinibFlvorinostat/lapatinib 19 1
B R A BTSSRI A T, R R
I RE S P AL R U v ] A 2 0 2 A A S A g
YA, AR R TR
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5.4 HDAC/c-Met SE &7l

Lu?‘%““[«lﬁ?%'@c—Met (R R4 250 ) 1B
N 2R AR R 0 5 SAHA B Zn ™ %6 45 35 A1 4 LY L
R T, LAY 14bEERI B HIH] T c-Met
NSRRI FIADACI £ LWL ER, E45 1
A0 MO HCT- 116200 i v S22 90 0 vy ) 34 2 00 o
5.5 HDAC/LSD1 S E##l5

A HDACHILSD 1 (4 2 1 2 R 4 5 1k 2%
LR ) H I8 R E A K5 & 5 st il e
DuanZE™ W38 7 H B9 LSD 130 45 %Utranylcypromine
FITSAM LG 77 A 446 W) 7w 5 20 04 BLUEE Bt
Pk, JF A RO > B MGC-803 F145 7 H I SW-620
MG, TEMGC-80341 /i, ARG Y INH3 Z
T Ak R H 308 2 R 4/9 WY Ak, B AR b 4 I F 437 461
B b Thee, HESHT .
5.6 HDAC/ EZEAREWNEMHIF

FERE B RS MHIFISCBO1A/BPROLO7SAY
NGB 5 AN ST RS RADACI G IR, 7=
AT — ZR 0T R ] ) B 6% A7 2400 I HD A C A
EEARE, JFHAAW 120 BR BXTHDACG6H)
8 B T 5 1 e HCT 116 200 i 438 5 10 ] 355 1407
Lamaa?8" Y& B H B S HIFA-4F Belinostat
)25 R o 45 A fE — i, AR5 T 5 — R oBUEE )
Ml Ho, LAY 24ah & I O E A
RBE, BNk BEYEHDACST R, I e X4k g
HT-29 24 A ™ A= 240 B 2 A H o
5.7 HDAC/IDO1 S E M #IFl

el -2, 3-WIN%AH (indoleamine-2,
3-dioxygenase, 1DO1 ) fll F| 5 ZFHDACIEK
£ HE B FH AT 3. FangZF M4 1D O 140 1
ﬁ']epacadostatﬂ@%ﬁ%é%5HDACiE"J%¥€§%%
I ELG T % TIDO/HDACH WE I H 7], ik
EYAIFIDO T FIHD A C X 22 30 A &% i 30 il 78
., I RETEG2/MI B 45 [ %85 CT-26 . HCT-116F1
HT-29 20 it J& 191 51355 S M 1
5.8 HDAC/PKls X i3l

I EEEI A ) ( protein kinase inhibitors,
PKls ) JEWFSEEIR A M 7Y 845, HDACigl ik W]
5 2R 1 I ) 3R B ) A 0 BEL 1k R A0 i R g O
S T, TR I A R R R AN B B e 2
YU, B Fvorinostat FIPKIs B3 & W) £
ASHT AL A P X HD A CRIER (38 LA I 35 A 1k %
PR IRIAE A, A, xskEwEAE
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LY R ) S S N R A o (S E R
5.9 HDAC/NAMPT X P 1 5

Don g U0 R 0 R e B RR A OWE B RS
(nicotinamide phosphoribosyl transferase,
NAMPT ) 4100 i 5 fr) 158 W A5 ¢ i MTHD A G B 1
BT, XA HARERA AR, o A
AL G 27 a 5250 i AR A PE HU R IRN A D /K, 1
JMH3FIHA Z kAL, FEHCT 11640 ML 1 G, 0175 5
ToL AmE, R A S R A HCT 11640 B
LIS

6 % iE

WFIEIESE, K ZEHD A Cire /N & 5l 24
G B RIFAPLE i Mm a5 . 1222 ¥
By, Hd, SAHA. TSA Kentinostatth 7 A
G PRC, A BIWE9E & ISAHA Hh T HEAL, 7
1RYT 18 9 S A g i im R T BOF A, TSA
Keentinostat i Y7 RCAH X A I 038, (H X B ATk
17 TR A 1 2 e ACE okl i TR
HDACGiBR 5 Zn™ 45 &5 ZSME g5 HAb 4 SR 45 4
NR 7 OO MRS -2 o (N BN e
TR HI & T RIER, anim R ST .
EHHOEL, Jokdk el S py Rl &, mH, 18
FA LAl R A — R Z R LB HDAC
PRI, KR AR 2x 3 OB Y SF-
AL, w2, B, BYHEEREER
PEXIEEE MHDACIH ™A, KRR, ZJRHEER
BHIHDACIZ5 ), TEFe Sk RGPk Ay, #
Z A7 B2 0 E R i T A0 A S s T A0 T EE VAR
L AE AT AT Ab T Sh S A S 56 A5 B B

Z BB SR R B ORE e T 24 W R) B AR B AR
ML 3 T YT R, A IR RE A R E
TEFEE B S 5 IR ZEHD A Ci Y 3% M 3k A X6 355 b
FREMHDACEA &N, nEEa KRG M
Belinostat ) X EE 410 il 57 A X HD A C8 ¥ 1% £ 14,
XA BE A2 T8 A 42 8 MM FTHD A G ) i I i
ANEER, HEABER OB KOEE 40
AL, KR I R RCR DA T dk SE 05T, H
AT LLTRAR R, SR R S ST T e S [ A
AT TR0 B 3 P R AT AT PR 5 A B 22 B AR
bl o NP 7 VA 1 P e A 3 e
TR
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