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[Abstract] As an important enzyme of metabolic processes in human body, isocitrate dehydrogenase (IDH) is involved in the three carboxylic

acid cycle and catalysis of isocitric acid to a-ketoglutarate. IDH mutations lead to the accumulation of (R)-2-hydroxyglutarate which is not

a normal metabolite in the body. High level 2-HG is closely associated with the occurrence of leukemia and other tumors. Inhibitors of IDH

mutants can reduce the level of 2-HG, and therefore have become a hot spot in the development of cancer drugs. Herein, we reviewed the role of

IDH mutation in tumors and the advances in the research of mutant IDH inhibitors.

[iKey words] isocitrate dehydrogenase; mutation; inhibitor; acute myeloid leukemia

2 MRS 2 % (acute myeloid leukemia, AML )
SRR R P R M, HETHIRY T T U
I7 Rk F . XHEIT 24 & AML P5 #8022 11 5 2R R 2
— WG AML BB e AL OGP I 3T
AR ARGE K IR — L LR S AR QAR A 1 (NPMI )
FMS FF i 24 FR 3§ 3 (FLT3-1TD ) . DNA H 355
fii 3A (DNMT34) 4, KILIIEFIXT AML (3697 H
H R X, 2008 4 Parsons %5 VRN 22 44 WV i R
o R AT LR AT B, 12% BE I AT R
Wi = 1 (isocitrate dehydrogenasel, IDHI ) F:[K R132
TP S AFAE 2878 . 2009 4F Mardis 25 B 5 o 4 5L K
Wy R kB AML BB AAAE IDH] 875, W5 Z24-0F
FEMIE T IDH €78 %7 AML S FIRYT . WG 55 5 T Y
SEM,  ZRA% IDH AE R —> 28 A o5 Bl oA 22 S0k ) ff
U A ™ HRT—L IDH RGBS T B AIAIEI TR

EZHH. 2017-06-23

*EREE: Las, #iK;

HIZF ). S35 T a0 mACEI . AMAUH AT BRI
Tel: 025-83271351; E-mail: youqidong@gmail.com

‘5}9 '? ii/@& 20184237  442% 43

B, WPHIRJEAR (enasidenib ) EL3K3E[FE FDA #2167
AML RYARJLZGHEHE 1 A SCRf IDH K Hege A8 A i 77
TE AML 367 8T AW 78 E R b A7 28k

1 IDHRYEMIF{ER

IDH B 55 2 040 TR R A, A
P IDH 0% £ 54045 IDH1 ., IDH2 1 IDH3 3 Ffififf .
R S Ay A P 400 S e T B A Ao R v AR ) i [ 0K
P e B WEE RS —AZ AT R (NAD ) Sl Pk e A I8 — A 4
W2 (NADP) 1 /9 A [Hl, K IDH 43 2 Fj 7 AL
NAD- £ #i 7 IDH Fi1 NADP-4 #i % IDH, H:rf IDHI
1 IDH3 J& T NADP-{ i il IDH, IDH2 J& T NAD-{
#1780 IDH., IDHI 3L F NG gk 2933.3 (a5, S
fih 1 IDH1 8 [ F 2 7E T S A U A S o
IDH2 JE AL T G (4 15q26.1 037 5, 4 f 1 IDH2 £
MR EAAAE TR, IDH3 K 507 8 % R E
KZH40IDH R RIIE RAK, #DE ) Bk e A
X RAK IDH, RS AA — ML

[ kY

PPS

Prog Pharm Sci  Mar. 2018 Vol. 42 No.3



. Prog Pharm Sci Mar.2018 Vol. 42 No. 3

SR A RS RGN E AR, HAE
B AR IR G Ak R e 3 3R P — 2 SR AR K a- R I
R (a-KG ), TEAEYR N AT AR R AR

& T HAL SRR B a-KG Z4b, IDH is B A LA
TYEM: 1) = RMAGH TR, IDH BEAER I 57
T e it R ne — A2 H IR W52 (NADPH ) REGSJH 141 g
FIRPI G AL 2) i AL EEHA T Y IDH 2 548
TR0 TR T R B it A2 5 3) IDH 4219 NADPH 1]
TR BT E AT, NADPH (38 I Al 45 25 A= A i it
SAARRET) , IITTGRAP B Tz S ki, 1580 it e .
4 IDH HBLZEAE , 4ff s B IDH AHSCThRBERSG, M
M5k —Z5 A8, I H IDH 2875 Mg i & B %

2 /DHERZ 5S8R 8 I fmfH s

2.1 FHE/IDHEER SR A MRS R H it iz

AML JE 8 R 3 T AU, HE 2RIy
e AL T 240 P A S B R R T RE e, AT
Jr#22 "N IDHI M IDH2 R R 575 % WT AML (3%,
HRAFRR 15%~30% P, HHAbMPE AN, 75 AML
BE T IDH2 2875 0 IDH] -7 R KA i, N ILEr
X AML [ IDH2 7Sl k2 .

U2 T JR e LA B RE , Parsons 4% ! MUK TR
BE R PRI T IDHT B A, AN 80% 1Y — 9%
2 T IR 144k i 1k B i 98 AR A A7 A IDHT 2878 i
Ji R P TR $8 1) IDH 578 0 3%~ 16% ") Rl
FEAE IDH 275 1) J5E 5908 4 i v 35 3k A7 7E CpG & H 54k
RRAE U0 R R BB I IDH 878 %N 1%, X
SRV AR Y IDH 5878 3Ry 57% B R R
e (Y 28 A8 A IDHT BE R R132C of fi 58748, Hk g
IDHI $:H R132H i 15 587% .

2.2 2% /DH W4HE

SRAZN IDH BA LN JLAMRHE: 1) IDHI 1 IDH2
AR B R AR R A M A i AR B AR 2)
T iR () IDHI R IDH2 878 5L R 24 555 3) 1k
W IDH 5725 ¥ e e e TG AL S R OB E B 17 LR
firf IDHI F1 IDH2 RABHAFAE— N E IR & e, IDHI
Hi) Argl32, IDH2 " Argl72 5] Argl40 #% Gln 5
Trp Bffe, X 3 ANERIEN TREAYIE AL L, B
XSRS A B 4) TERZEUELLT, IDHI
HIDH2 Z87 B 0y KA SR BRI, X — IR R EA]

PPS

AL [F A AR AR LG RN A BRAE . HATFEAR A B0 T i
JEANHE b IR EE IDHT FIDH2 2 Fho7s s 5) P i
REARCHIA A IDH 578 , 512 1 2- 323 —H( 2-HG )
IR TR = A ) D B SEAR RS L L TR S g R 22 1Y
2.3 /DH RESBE MR B 1075 R H ith i & & B HLH
IEHAER R, IDH LRI A o KG,
1Ml IDH 578 2 FERATEIR AL o-KG, 2Rk
W 2-HG ™, AR, 2-HG J-9%A RGO T RE,
PRI 2 P= A AR Y 2-HG, X ER4) 2-HG 2 gk
TEBRIFFEAL I 0-KG. SRTM, 2878 IDH 74 1) 2-HG W
KFadwg, TCEPGE BRI R o KG, 2 2-HG
FRAREUREE . AR R EE KT 2-HG 23218 1A
2= H 1Ll F94E F AN TET2 (ten-eleven translocation 2 ) 2K [
AOIGPE,  LARAM I 40 M R RS g, 51—
FROVEEFED IR A5 515 SR R i Rk,
TSR KA P02, TR, IDH 5754 B 4 Qi
MU B A B AR R R (IR 1)
TR AR, T — 2 3 BB DA SRR 6 T3 1l
LU IDHI-R132H % IDH2-R140Q/R172K 5575 K&
B2, RS ZRARBE N IR, /N B AR = A S i
#aig, $olm /N EA IDH 2872 5 E B RHIE
PP, #XiM, ZHE A DNA HSEAEBIC el As . X
TSR R T R RS, ST IDH 222 (A4l 57)
ATLASS /D 2-HG R AR, R nss i sk, ax st
SEYG FRWY IDH 7R I 410 i R A e v i AR A
SNTE Z, IDH 5875 i e Mast AL &4, BHIE 1 40 i
Ak, TS & T IR i = ARk Jg . BARTA R
AR R R U8 B IDHI . IDH2 58 7% FAS [R) J iE 778 11
ORHK, (HAEMRNIEAZER A T AR R AR A M) T 2-HG,
PSSR 2-HG S D ae R =4
231 2-F BN A I i = iR 2 AL i IDHI 0 IDH2
SR HI 55 1 IDH X 5 fr R B AL RE T, T BUHCH
a-KG f4 i & 1R #% 1k B8 ( prolyl hydroxylase domain,
PHD ) (& HEREAIL, (IR E A S F-1 o (hypoxia
induced factor-1a , HIF-1ow ) #¢J% T+ . Chowdhury 28
HATIORSMIFFE s, 2-HG BERSANE] PHD (G H:, &
FHIF-1 o /KA TF o HIF-loo KPR FE— 201 08
T Ui A A i 45 P B2 AR - (vascular endothelial
growth factor, VEGF ) J3&ik, VEGF fEHIT L4 N
20 0 2 1A 1 104 AR R R 2 4R (VERFR ) AT —
FA B AR T B, 75 iR 20 M R 10 A8 A A B

‘i%'? ii;ﬁwmsmaﬁ 4248 3




VEGF [FEYEIN, 78l b sl A . pe Al M SR i EE AR H .
5T
— i ——— »
e Frigm
AR A
ml me b
% ‘IDHZ lIDHl
a R 8 a il
IDH2%E 25 llDHl%EJE
DRI —FR (D2HG) T posmpry—g (D-2HG)
\/ Y Y
\‘ BEL J TTS BT la
AL I DNA I A
Ay ERKRET A
Eiiliion

B 1 Z3E IDH m{EAHLE

Figure 1 Mechanism of IDH mutation
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