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Progress in Anti-tumor Effect of Celastrol
JIA Lulu, TAN Qinyou'(Guilin Medical University, Guilin 541001, China)

ABSTRACT: Celastrol is one of the main active ingredients of Tripterygium wilfordii. It is a quinone-methyl triterpene
compound with red needle-like crystal appearance and has a lot of biological activities. In 2015, celastrol is found to have a
super-slimming effect, which attract a lot of scholars’ interest. In recent years, more and more studies have shown that it has
obvious pharmacological activity in anti-tumor. It can inhibit breast cancer, prostate cancer, lung cancer, colorectal cancer,
stomach cancer, liver cancer and the like through various signaling pathways. In this review, the anti-tumor effect of celastrol and

its mechanism are described in order to provide new ideas for its further study.

KEYWORDS: celastrol; anti-tumor; pharmacological activity; progress
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JegvE M, Al @ ik P4 5 9 (endoplasmic reticulum, ER)
JE B A TS R 4 & 8 B (unfolded  protein
response, UPR)- i 17 ffd /M FR AL 33 (phosphorylated
extracellular signal-regulated kinase, p-ERK). &
A AR g s g SR (R BE A R T2, BB A Ok R
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KBS IEEEEEEN MG, Zuo Fk
W, A RRLLER LI E R 7 2 I miR-15a, 1M
miR-15a b AT — 22 ) 7L e 40 g MDA-
MB-231 WI3G3E . T8 MR 2255 8. miR-233 7£
FLBE A &2 MCF-7 H ik #5428 e R B I 1
M, H EERE 3 MCF-7 40 B W 2ad /s, 1
VAU B A S AR T A R 2 U W] R MCF-7
ZHM ) miR-233 7KF, M0 A 22 #2 ,
PRt miRNA A B2 B 7L R VR 7 BT A

Li Z5BVREL, B AL R #H mTOR 54
THEAR Hsp90 AH EAEH , IF95F mTOR iz &4k,
M08 MDA-MB-231 40 i )4 K3 8 . Lu 414
RIL, THABELEAERE Smad B A BRI, 14
5% TMEM100 581k, M6 MDA-MB-231 4
MafsgsE . AL
1.2 3E/N4H o it %8 (non-small cell lung cancer,
NSCLC)

NSCLC HA & R m R M E b R AL
IR B 5 B 250 S B R . BOE R R
¥ 2(activating transcription factor 2, ATF2){E
NSCLC FrAH &Kk, 1 INK/ATF2 {55 H ik 5
NSCLC fiif £ 14 % V) AH 5, H5 2 Tk 21 2% W) mT 40 il
INK/ATF2 iB#, T ATF2 KIRIE, M Hn
NSCLC X A (i U ) . NSCLC (i 251 th 5
* KA K A F % 1K (epidermal growth factor
receptor, EGFR)[RAZ % PIFHK, v R H T
EGFR {75 &8 790 2875 (T790M), S8 Lid i
AT = AR T 2 1 . 3R B AR K TR 52 R B R R S
FI FI(EGFR-TKI)Z 69T NSCLC % H AT
2z —, W R A R4 F B S EGFR-TKIs,
M EGFR 1842, WEEHE] 7 T790M A8 %}
it Jess 240 P 12 28 1 F It sz mate). 3R A 4T & X EGFR
KA NSCLC R I H k4 /EH, ki
P54 S R E T EGFR B A4 AU Fn g Ag R
NSCLC I Hsp90 [ F£A#E, Hsp90 5 I & A il %%
DIAE DG, & (0 B i T 00 o) ek e of 8 2E B8 Xue
LPLA R, KLF8 5 fifids 1 i % A= il % U1
K, Howlw gk — B AE A T A KB T -BL
(TGF-BL)/- T I HE 40 AS49 (I AR, 1M
HOARELLE AT N KLFS, AT A& 3% 40 ) if 5 A=
AR o
1.3 i8I A

HiT 4 i 76 78 7 B 5Ok R, R Bk
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Ji 98 BE T B 3 EE R R, M B E 2 1K (androgen
receptor, AR)TE F #1 i 1) & A2 kg i R ke
ZEBERNEH. AR W3 5] AR 1 E v
T2, U E bR 40 B i 2B, i e R ) e
miRNA 877, FHE W] 5 WA I K (ATGs) B4 il
B O R B E LA R H IR FE, miR-17-92a
TETR ARG S H R e B,
7E AR FHYESE L M 5] miR-17-92a FikKF T
B, AR RER R U R B miR-17-92a FIAKF [
ik, #H AR %} miR-17-92a B A EYEM, M
A E AT N AR & miR-17-92a, %S0T
IR R = N A I SR/ AN % T N
miR-101, 1 3% 55 0 117 210 i 9 &40 PR 1) 8 12k, 1T
miR-101 (1) N o] DUt — 540 AR (1) B BE 0 il
FH BRI A 9 TR 20 T 41 2% AT B 1) 117 41 e 400 i o
1) AR/miR-101 53 HMEM, Cao PV B A AL
AL P ET A AR A PC-3 JE, KRB R R
miR-233, i — P [ GL IR SE miR-233 1) L
AR HE PC-3 MAED 2k 7, LR 8 U2 S 40 ) 1
Mo 2% E, miRNA 7EHTHI IR 0 K& A2k e it #E
HAEZEEM, AR/mIR 8B &6 T7 /051 e R
AR S R, R I e R 4 AR B AR
FH T = A e g B4 H
1.4 %5 HW%JE (colorectal cancer, CRC)

CRC & FBPEHEE 3 KMog, Xt N ENK
K —2RE Wi . Wang EUVRIL, FHABRLE A IE
A F #7855 A Kl F 1(heat shock factor 1,
HSF- 1)\ i 34 i # B1(liver kinase B1, LKB1)
FIEE, 3B HOE AMP NS EAEE o
(AMP-activated protein kinase a, AMPKa), Ffit—
WHEIRAL Yes AHIGHE H(Yes-associated protein,
YAP), fe ARt B-i% 20 A 1 1 B AR AT X CRC 4
JeL = AR AR A . Qi S UM s RO (5 1 Ik
& i (UPLC/MS) 73 i 8 A R 4L Z % CRC 41 /i
HCT116 AU, KA %R (Trp) /KT 2%
Hhn, RIRARR(Kyn)/KFREL, T3 Kyn/Trp bt
R IL 3% TP, Western blotting 43 HT i 7 H5] B fi% 2,3-
RINARE(IDO)RIE N, /R AL R ] feil
AR Trp ARWHIAHEH] IDO FIEXF HCT116 =4
IR o

— A AAE(NO) H Fh 5 2 1 3 A Bl R v i)
BT, K55 1005 4 O R 1K &, Gao 2514
R, TEARARESHE] NOS P K il
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CRC 44K AT F . Barker 551 ] —Fh]
H R CRC BN R B, 167N H 5 B
ANBEABAFERE, HAEN NOS. P4 -2
(COX-2)7K & 35 P& A%, H.BH 90| CRC FITE R .
1.5 HRH

R R R T ) LEE RS A 1 i TR M %
PERR, SEMEREER S, TR BUE A B R
A NGB AT 368 3sk 28 67 A4 RN P J5 I 3 42 175 5B PRI 9RE 4
ffl U-20S T, Ff LA At i 7 3] U-208S
A6, Chen S5 A I, T A BELLZ AT
B RA I R HOS 1935 71, I BLAZE P 5T 9 S
#1552 H(Bip. PERK. p-PERK. IREla. 55tH%
HH. PDI # Erol-La). #T-AH<EH H (CHOP,
caspase-12)%5 Kk, M5 F HOS 4 i -
I AR TRAIL #7886 16 MR Rl R 7, &
A DL S R AN R T, TR AR K 22 B E 4
B E RN, THET: A% 4/5(DRA/5) & A T g I 40 i
JRACT: &5 ¥ 3 5 7 HBe W% 1% 18 TRAIL/Apo-2L
MR AES, Li SIS, FAMAR @ b
W DR4/5, 08 KR40 R (U-20S. HOS) X}
TRAIL 558 T2 UM%, RIS yST 4t A xt
988 240 i 1Y 2L At
1.6 B

B A — AR R X R e, B AT
FAIT i NALTT o Yao ZEOVR B, miR-21 ik
¥y bR mT ARG N B 40 R MKN4S (385 | L #
MR ZE6E f1, FERr 0l MKN4s 40 1,
miR-21 [T AR A R 25 58, 1 AR
F @ A H] MKN45 40+ miR-21 [RIE, #1
il MKN4S 4 i % 1 5 5 H U 17 . Sha S 200 R i,
AL R [ EHH] miR-21, {23k p27 AW
Fik, SEEEYMNA BGC-823 1 MGC-803 4
oL JE B o BRI AR I, B AR R IE ] 5
) 6] %8 B % 1244 1 (glucose transporter 1, GLUT1).
TS B 2 (hexokinase 1T, HKII). P4 i 2 5 fig
M2 iV 2 (pyruvate kinase M2, PKM2)%g 3R 1%,
AT 8 N R 40 B BGC-823 i ZE W2 i 21,
¥ A 220 F 5 RIFAE R N A5 B 15 40 i)
B 41 BGC-823 f4E A2,

i AL A — b A TR LA BRI, TE R 28K
IEH AR i A b T RVEIRES, TR VR 2 MR
MR REEOE, . SRR s, FUIR
FE 2%, HLAE R R SR KRNI I R i A
FEREEVEALY), Tang ZPVRDL, FAMBAR
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A 36 o O ) R RS 1, 6N B A SGC-7901
A MGC-803 7= A& 5 ZM il 1 H -
1.7 e

R B2F1 fE 2 M N KM RiA,
FEREAT R MRS, TEESRE, BeR
RV W] R MR T I AE TR T SRS, Ma K
B, AR RG] E2F1 fEAPE41 HepG2
t ik, s Eor E2F1 1 T AT RS 5 A AL
F A0 HepG2 4HMuvEVERI R 2 . ER RIBCRI
UPR 7520 i 1) P 5 3 A2 08 T R rh R $5E
HEMEH, FAMARIEL ER RI# LS
UPR 5| RERARAN S TR, 406 - 40 i
% HepG2 1 Bel7402 FIHEHE, I AME FFF 40 i
Hep3B F R, T A A E W] F il p-ERK 3R,
M2 Hep3B 40 T25%, Tang ZER7E K I,
CIFA AR BB ki by oAl AR i DS DN |
Jfi % SMMC-7721 Fll HepG 2 7= 4E 50 Z1 1 1
1.8 FHAth iR

B Lok R A, B R AL 3 b H A R 4y
e A EIER . Li BRI, FAMa R
JE I #H| Pinl(Peptidyl-prolyl cis-trans isomerase
NIMA-interacting 1) 7£ Y 5 J% 40 il & A2780 .
OVCAR3 H1 SKOV3 H1 {5 1K , MTHT 0] Jfr 98 248
WEPE. Liu SFPHRIL, B AL R @ BuE &
ROS/INK 15 5 8 & A1 KT Akt/mTOR 15 5@ #,
g1 A R TR A B E W AT T2 . Hsieh 55012
KIL, T ABEL R @ ERK1/2 1 p38 MAPK 15
SIS S EHEMME T, Zhong FELPYR I,
TN TR 2T 2 T A 22 R e B R A R B R A&
BEERE A A R Rt L B 1 M E R 1 A0S
P, BRI R MR AR P T B AR A K
I, BN RRLLFNT N B 40 i PANC-1 A4
Yy B EIEA,  JHRT BRSO 3G BE A oG B
M Ki-67 S28.

Ang-TT{E ML 1E 7 A2 3 22 AU R & v it ¢
AR, KEAEEIED Angll A8 405 7 I BE b if S
O T g PV e — A T TR 9 P SR B, DT 7 A= 4
o PN 3% P S8 i (reactive oxygen species, ROS),
SEOS T B A T Re RS . ]k A5 R0
R, TEAMELEWMH ROS EERMNMER, MMk
S B S A0 AR Hela FOPE TS, HF 7T LU AKT 155
WP — 0 S AR,

2 RE
HABAREA ZWAEENE, AR
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R PR IS YE, A B BN IR YT IR A AR
Wiz —, JedEE AR B A B s v
R RARTEYE =W SR, BT R BOR R ) T
FLlm PR, JE AR B N 56 T8 A R AL R B 5T
FEAE T IR SOT I, S A E B
FEdR N30, KL TR E SO EE AR O A AT
BLFE: JEAE(S 5 1M % (pathways in cancer). PI3K-Akt
&5l M (PI3K-Akt signaling pathway). ErbB {55
I % (ErbB signaling pathway). 2234 J5 1510 B F s
{5518 % (MAPK signaling pathway)=5 38, i i i 4%
TR RIS AR, R Heh & g A fs, 7T
S AR R AR B B AR, A RO R A f MR /R
FH ) (Rt w920 AN R e 8090

BN TR AL 2008 b e 1R AR I B A R R 41T
HIPEH, SoBr it FEUE B AT i8I Hsp90. NOS.
KLF8 & PA 74l ift 57 8 A2, X B R T 4ok K
P55 e A B DA OG5, AR AT RE A A
I8 AR T v R P AR . TSR — EL D
KA ) KB FTE BT e, 5B I 98 Ay i bt g AR
AR T AR W B T IR, FLAEAR 22 i
rRREOE, AR REMR A, T AR AT
DA ) i A P PR Y8 32 T 12 34 22 P e g ) 9 2
miRNA e K4 32 RV UM REAR, HoaT i
R A 2 R A R, ORE R TR,
AR Z I8 AE T miRNA 17 R E 41 o 1
i, 2B miRNA J2 H A #4035 RIEDUMR/E
AR R —, HAT B RO B R A R 5
. WAMRARIUMEIERGE S ER LK 1. &
AR RFETIEE K E R, HAEARK
AR, JEHRFE R, W EEAR
SN, CAAE SN2 4. A 3 0R HN H TIR R,
F& H A IR g e 1) G B ) i

{mRNA. i
{ATF2/CTUNGEES
{HSFI-LKBLEH. !
K/ Trp/K T :
I TRAIL/Apo-2L i i
GLUTIHK I /PKM2 |
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1
i
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Fig. 1 Signaling pathway of anti-tumor effect of celastrol
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