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Research progress on pharmacological effects and mechanism of micheliolide

LIN Jing', MO Jungiao', ZHOU Xin', SONG Yan’, LI Yongchang’(1. Dept. of Pharmacy, Hainan Fifth People’s
Hospital, Haikou 570100, China; 2. College of Health Science, Hainan Vocational University of Science and
Technology, Haikou 571137, China; 3. College of Pharmacy, Guangxi University of Chinese Medicine,
Nanning 530200, China)

ABSTRACT Micheliolide is a kind of guaiacane sesquiterpene lactone from natural plants. It distributs in the root bark of
Cephalantheropsis gracilis and Michelia compressa. Modern pharmacological studies show that, micheliolide can play an anti-tumor
role by inhibiting the proliferation of tumor cells, regulating the apoptosis of tumor cells, inducing autophagy of tumor cells, and
inhibiting invasion and metastasis of tumor cells. It can reduce the expression of inflammatory cytokines by regulating several
related signaling pathways, such as nuclear factor kB and phosphatidylinositol-3-hydroxykinase/protein kinase B; it can play an
immunomodulatory role by restoring the expression of immune-related factors in the body; it can play a neuroprotective effect by
reducing the accumulation of amyloid f-protein and inhibiting microglial activation; it can play a liver protective role by reducing
the inflammatory response and steatosis of hepatocytes; its nephroprotective mechanism is related to the relief of the inflammatory
response by regulating multiple pathways; the mechanisms of its cardioprotective action include alleviating the inflammatory
response and reducing the level of oxidative stress, etc. In conclusion, micheliolide is a compound of great development value.

KEYWORDS micheliolide; pharmacological effects; mechanism; anti-tumor; anti-inflammatory; immune regulation; nerve
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1 e
1.1 #EI prhyeg 40 B 35 5

WFFE A, A3 SO T A 1 A3 B G A R P E 22
PRii Z— , TEWHIERR () 555 — 20, D9 I PR U il fh L e 2
s .- D Tl i 2t £ g VR T 2 d e A QU i R 8 G
B G EE DT, A R UK Y M2 7 TR (the
M2 isoform of pyruvate kinase , PKM2 ) 7E HL{A | — J{AFN
PRI K Z kTR AN, LisEO R 8, &
SN R AT 3 ) 45 5 2 e 2 IR A Rk A2 B 1 b S
PKM2, i iF PN il PR S T S U SR A, B2 AP PKIMI2 1) 24
PR L TBEACANAZ Sy 57, 1A T S 40 T 1 s 20 ey 346 5
224 N8

FHOCHL I E R, & 5 N R I AT LA 2 453 A2 0
il e 240 L ) S MG AN, A 2R 6 (in-
terleukin 6,1L-6)/{i5 54% 5 55 4 44075 F 3 (signal trans-
ducer and activator of transcription 3, STAT3 )il #1E 5 Ji
() 2 A FN e vh Rt 25 B A P, 5 58 PN TR AT B D
IL-6/STAT3 3 kAl 5 468 AGS FIINST i 5™ 53
A, 5 TR BEA 1 FLARJE TNBC 41 i 1 34 5, 5 vT i
1F B ATCAH L P 2 B T R , 35 TNBC 21 B X I iy
TR 5 (R, 35 5€ R X938 HL1299 2 i A Calu- 1 21
FERR SR EI S R 77 )5 42075 3 I F La(hypoxia-inducible
factor, HIF-1o) [ 3R35 AT B 0 Al 4 HT , FL Al ol f
il HIF-1 ot #% {5 p53 5 DRI e 53 174 i s 240 B o) S0 o 4
Ja , DT A1 ] s 240 S 3
1.2 FSMERRAT

REJLIER STRNET RN EPS Ay g w0
P R, WLShE P a] ol 240 B 42K 3 i i R
ST a2 o A N AT RE AR et L s o 5 N1 3
AT B Yu SE R B, S A S R T
HEZR k7 A5 1k 4 (reactive oxygen species, ROS) Fll it K
K F i 3 (caspase-3) [ 5 AL A 175 S 9 4 B 08 = ; [R
IZWEFEIE KB, 2255 S N IR AL 3L 7 P s 240 i G
() SR A F-JIL8h 2 P21 4 i 3 835 & AR AE 2R R4 ROS
TE AR A0 AR T 22 AT, X R B F- L3l 2 2T 4R R0
Bl Al RE LR R Z R A0 M T G, X AT B
FNBRISE S R T B ENLS Z —. a9k
PR, 5 5 N TR LR A0 ) N LR EE MCF-7 200 B 4 ) T 7
Hh P Bl o SR 1A 224 AR 15 i RN 2l 3 A G B 1 1 (dyna-
min-related protein 1, Drpl) [ i TE SR N R AE
FF, Drpl i ZRRACEIE TN, 8L ki ik 734 % ROS 4
BN ZoRL AR B H v e A M (2R C ORI I, 2 T
R T ZLBR A M R T A5 5 IR &5 R N RS T3
g 20 M T AL AT BB Drpl /E T ROS-Zbr 43
TOIRARA G, A S5 R B, &SN ERIA Tl T
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R g A i 0 B 2 30 ) 199 (carbohydrate antigen 199,
CA199) . CA242 ¥ I 31T Jit (carcinoembryonic antigen,
CEA) |8 # H A1 H Jifi 4 11 (alpha fetoprotein, AFP) (1 42
TRACE, e — 25 5 T H22 4R 125 e Ab , 528 N s
4 AT 38 o A2 R FxB (nuclear factor-kappa B, NF-xB)
{5 530 1% | $5E 15 caspase-9 25 1 2 18 K-k 175 5 00 SR
Hey A8 il JH -1,

1.3 F SRR B %

I WS HLAR R S B AR i 18 B A A F
IFYERF A AR S Y A FIF T AR, FERMEE K
B, E RN T A\ 251068 HCT116 2R i) F i,
¥ 1 STAT3 (B ER A A 5 R 20 58 R 4 5
B AT T S Nl S STAT3 85 I ZEAR N ] B %
G4, ME— P UE S SN R AT Jd i JR 75 STATS 1 %
P NG5 HCT116 41 & A= A W
1.4 HDHIphIR LR AR AR BTN

[ AL (R B R e — 2R 2RSS
M2 FE . TLAEP RN, & 5 PN I AT e 5k b T B 1
I 40 9, R A% T E2 #H 5% I 1 2 (nuclear factor
E2-related factor 2, Nrf2) | [ fi. £ 25 N 52/ 1 (heme oxy-
genase 1, HO-1) %845 S R 11 /K, 8 1 410 i) NF-xB 5
538 I FIIG I ROS 1Y 77 A KA ] 1 0 4 M P A A
AN, Alwaseem S5 F—Flor YR SORBI RIS 155 T
RN LA b2 A AL B PR R e, 4
R, A E 15 S PR AT 3 e B ) 2\ AR
it 0 2N 5 A AU B 1 45 F B 11 12 (thioredoxin
domain-containing protein 12, TXNDC12) & $1lI il (4 1fiL 5
YA A HORN e , IR R A A0 1 00035 4 s 12k o

Zi b AW R T, B AN T e 4 L
Je 20 ML L AR A L s 200 A R A P S A s A
T A AN PR T T, AR FHAILTR G245 300 ] g 240 By
B 755 e A R T B e L R A o) R A A 2R R
Fe o s IRl , 55 S A TR RE 05 141 4% PKM2/STAT3/NF-kB 4
2255 I 4 v TR A i S LA A A T T AR A DG Y
B ARBKE, P g A T, H R AP
Ik T X e T 7 A B B )y T A R L
1R — o
2 MRIEA
2.1 NF-xBESESiERE

NF-«B /& B bk P 24 %) 248 A% v i 2 s IR, g i
2 i DNA % 5% A0 D9 ) A= R A A7 0% o 3 R 1 Ol
T NF-«B 75 K 2 B i b 2 2 B R RS0, 70 240 o
Hh £ 5 NF-«xB il il & 4 (inhibitor of NF-xB, IxB) 454 ;
MZ BN TS AT R 2R A 2 5 R
FLW BT ARG R B, S VN TR RE B 410 o] 5 PR AR R
(ankylosing spondylitis, AS) 15 71 /] & IfiL 75 I g Y1 5t
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“F o (tumor necrosis factor-o., TNF-0.) , IL-1B , IL-6,
IL-18 Fly- T #t % (interferon-y , IFN-y ) i & & , P AIG
caspase-1 pl0.IL-1B p17 #Z T PRZ: & SR AL A5 At 52
1A% 11 3 (nucleotide-binding oligomerization domain-like
receptor protein 3,NLRP3)Fl caspase-3 F % [ 257K -
[vi] B 410 i) 95 2 £k p65 (p-p65) B 3K , 35 I R 1k IxBa
(p-IxBo) R IRE . X R, 5 58 A Tk RE 06 1 3 41 il
NLRP3 #AE/MAFLTE FIE ST NF-«B 5 538 #%  4E 45 Th1/
Th2 A9 - 1 K 2% fi# AS. fig £ b (lipopolysaccharide,
LPS)J2 5 2= [P o 20 A BE S BE () 20 UL o3, RES e 1ot
BN TNF-a 1 TL-6 S5 58 5 240 I X5 18 70 W8 5| & i S
I, Lei SEBIFFE B, & RN BRAE S B & 4 i LPS 75
1 NF-xB {55 5 38 B0 , B AIK NLRP3 il caspase-1 14
F KT Yl TL-1 B TL-18 f4 4306 5 [l i, 5 2% P9 i
i HE 1 il £ k7 7 ROS (mROS) # 2k 5] £ e i 175 5 (1)
NLRP3 4 i /MAB |, 3 2 W 5 5 N T AT LA 2o 410 o]
mROS/NF-kB/NLRP3 il j# A 411 il LPS 15 5 19 K LU /)
B R AN ARAE S
2.2 PIBK/AKT 55 5&#E

T AE I AILES- 3-8 i (phosphatidylinositol-3-kinase,
PI3K ) /%K 134 1 B (protein kinase B, Akt) {5 510 2 5
PP AN TR A W CEAN AL B R T K R
HIWEI 18 55 Z P AN S A Bl R P R A O
5 RAEA BN A & BN R, S5 BT A
(Mycobacterium tuberculosis , MTB) TE 25190 16 sh W e
{5 |2 £ 35 PA) 2 v S 720 1 4 B S S I, PR 3R
Y, & SE R AT o/ MTB Pl 20/ LB A2 B W 40 11 i
o5 240 6 FP S 20 DR (TL-18 . TNF-0) S 236,
N5 A 8 — S Ak &4 1 (inducible nitric oxide syn-
thase, iINOS) FIFA 44 5 1iff 2 (cyclooxygenase 2, COX2) [
WG DL R e — AL A (NO) /7 A=, ML AT g 5 38
1 PISK/AKT/NF-«B i ##% K 1% MTB 175 7 (1 5 AE S |
] NLRP3 4EHE/MA I EE A 56, Qin F 1 iF 57 i
—PUESE T & SN BRRE A% 1] LPS 38 LA/ B 2t
548 , BEFFAR IL-6 . TNF-o , IL-1B  BAAZ A4 L 26 1 1
(monocyte chemotactic peptide-1, MCP-1) | IFN-B FI
IL-10 f9 73 W, HEHT 28 A 1 AT BE A2 3 3 0 1] PISK/Akt/
p70S6K I NF-«kB {5 5 i i A OG>k R ¥R . eAh, &%
SR R TE 46 0 (538 % BR T 5 | S A /)N BUE I 58 vh L RE
RAE R BT RAE T, T 0] 0 20 Y B S PR 20 i b
R E 41 M K F (IL-6, TNF-o. ) 1 #4 46 A F (MCP-1,
IFN-y) f 283k , i 21535 PISK/Akt A1 NF-kB {5 518 f% 5k
WAV < v 0,38 2 BR AT 5 RS 9 JE S g, 1 T S I L
SEg B

UL, SN BRTEIRYT AS S RAEAHDCE W HA
RAF Y720, REWS 38 1 JH14% NF-«B \PI3K/Akt 55 £ 5 %
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i A OG5 5 38 R DR WL B SRE S , 378 75 58 N I
BA TR NPR YT T
3 REATIER

5 XUE 56 75 4 (rtheumatoid arthritis, RA) J& — fjr &
Tk B B G E g, LR R T I IR A8 RN ] [ OG5 )
IR #MAZ] 43 5a( complement component 5a,
Cha) TESG R fo e Sy v ] 5 B WA A | ks 4 i T
240 M S5 S e AR R TR AG 4, 308 e 22 2R A 1 B 1
AR A B G 8 FURIRAE 5, DA 755 S E 4 i P55~
TNF-a IL-6) & B, R I A V& R0 R T (macro-
phage colony-stimulating factor, M-CSF) 1 i 5 4 Iitg | %5
FEE A LA o) T AE 20 7 2, 5 NF-xB FLAR 2 4R35
ARSE G T E A0 Ak, 2 5 RA S5 IE & B
RN RAERT TR, A LI, S RN BRAE IR I
TR/ B M-CSF 42 J& 4 1 B 2L ] 5 7 1 (tis-
sue inhibitors of metalloproteinase 1, TIMP-1) il C5/C5a
B K-, AT DLYE 0 B bk B 41 B ¥ 4k X F- (B lympho-
cyte chemoattractant 1, BLC) (1) &1k /K-, 2 B % 2 I g
nJ 3@ 1K & C5/Cha M-CSF ., TIMP-1,BLC 4 [H T 7K
R RSPV ER
4 HERIPIEA

Ri] 21 5% 1 2R 9% ( Alzheimer disease, AD) & & & UL
HRX k22 RGEIRATHEBEN , B TE MR IS 19 S5 1
M7 2 18 B3 A3 % 25 11 (amyloid B-protein, AB) [ FL 22 &
AD 35 IR LA BRRRAE o /NB A0 M A T Ak S
G AR VAD SRR IR A TR 1 A B B DDA 5
PRARAH TR, 25 5 TR BE B I ol 202 B[R] AD AR /)
TR E AR [9]  C AL DX EZ J5T DX 1) A PBRERRAR it B Bk
TR RR LA R /NG Jo 2 L ) 5 i, L RE A /e Jo 240 S ) S5
HOIG LA ERAE ; [FIINE , t Reva 2 ie JoT 27 4 R 1 2R AL
2 J5i% 44 P 50 i A ) O i S 40 L Y 5 4, I RE 6% ]
b 2 S R AD B /N B A B

BEAN /NS JoT 4 fL 2 5 1 o 28 R E R Al AE 45 P
ZEIRAT RS b Al DI S0 , SN 5 400 i f) ek
JE S AT REXT A AR TR B TR YT A 255 Sun &Y
RIR, E R N R AT R LPS B BV2 /N BRIV B4
J5 1 % ¥ # 22 RAE , AR INOS . COX-2 . TNF-a . IL-6 il
NO 1y & it , H AL AT fg 5 % 5 N I B 18 10 ] IxBo/
NF-«B il % | Akt 18 #5905 LA S c-Tun 22 5 A S 30 g
(c-Jun amino terminal kinase, INK) . p38 22 %4 [5G 1L &
18 (mitogen activated protein kinase, MAPK) i il #1
AN AN 5 V8 1T B4 1/2 (extracellular signal-regulated
kinase 1/2, ERK1/2) (& A1 % ; [, & S N R AE DS i
TSR Nrf2 (35 P, B & e P AL 1 HO- 1 iR,
X R B S N TR AT AR 28 90 5 | & ) P 2238 A 7 M
R R R

China Pharmacy 2022 Vol. 33 No. 14 - 1789 -



AT DL, 5 Y R AT L e AB R B, ]/ i
JOT 240 6L 3% 1 S A FH R 0 P 28 90 SN, AT 3 A 9 Y
IkBa/NF-kB Akt JNK MAPK ,ERK1/2 il [ } 58 Nrf2
BTG PR R AR YT M 2R T T B VE R o
5 BFAERIF1ERA

AR HENR A 0% (non-alcoholic fatty liver disease,
NAFLD) &4 JRI -4 AL AL 05550 K e (R8T S
B AR . 7E NAFLD #F Rl FE rh, RAE A 5 7 3 e 33
JIg B3 Tt S A ) 32 LUK B R 2R TR DR AR AR AR Az 4
SO TR FNRE S RS ARAE SO, AR,
O S N TR T ICRRE O B AR N B JHE I Bl 7 28 42k AT
MRS AT C= eI S E T ) JH e 2 K (2
PR i 2 il R A 2 IRt 2 g ) DL R S SE A L PR+ (TNF-ar,
IL-13) A 55 T o, b )8 JHF A ok S A 0 il A 1 5 0 35
1% % 1K (peroxisome proliferator-activated receptor v ,
PPAR-y) 915 1 DL % [ A1 p-Tk Bl p-NF-kB/p65 ()3 1k
KAV, BT A0 i) NF-xB 38 % , 9 20 T 46 i TNF-o il
IL-1B ) 7= A=

I W AE 2 i o A R g 10 A8 e v TR A
FEE EYAEMM, PPAR-y/E—Fh FEE AL Z K, GRS
5 R BRI 0 R B3 , 5 5 PRI AT 3 5 IR
fiR 75 1k 25 1 ¥4 B4 (adenosine monophosphate activated
protein kinase, AMPK )/ 11 25 2% #8 & 111 # 1 5] (mam-
malian target of rapamycin inhibitors, mTOR ) {55 518 #§
IV PPAR-y B K35 , 175 T PR A5 1Y /) BUA S 4t i
A H IR,

AL D, 5 5 N R AN ST LA st 8 - 240 B P 4 0 S5 1 A
REWiAS Y, i T LAiF5 S 40 B 8 e, i — 20 R LR
PRI ER
6 BRERPIER

' 2T - A 18 M I 0[] 22K S 5 o 0 ) e
B ULRFAE , 3K — 3o R A 5 B U 1 400 B4 4% | A e A7
Jo 1) aek 5 R R DL R LIS 2T 24 A4 AR 82T 48 240 s b
A B R A A IR e R v AR b R A SR R Ak
(epithelial-mesenchymal transition, EMT) J& & £F 4E 1L (1
HEHLH S, WA PR RY], 5 %6 8E 1 (metadherin,
MTDH ) &2 —Fh S 5 5 WELF 4T 50 B, 5 22 N R RE
5 S M MTDH 3 %35 P i 5 19 EMT. 76 2 Fi '
21 AL/ N BURBEAY (PR DR A5 BEL ZEASE 78 a5l 1L P T 40
PR ) eh | B S N TR BE RIS B /)N B 2F 4 i 12 2 A
o-F- 1 WULBh 2 11 (a-smooth muscle actin, a-SMA) [ &
IKAKOF, IR R AE — B B LR b 2 45 % & (E-cad-
herin) )RR K B IB A & 4 # F1 (bone morpho-
genetic protein, BMP) {55 /& ) — 2 5 47 4T iy 4
JAME S, MTDH By 30 a3l i a4 B /N B R 2
H BMP/MAPK il 6 3 45 e £ AL A T 5 5 P i
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AR SRR SRR R RO, A D TR AR A% 1 Ao
Hi MTDH/BMP/MAPK i 1% 4 1497 15 41 4k

W DR 9% B 2 R AR IR Y R R
— O AR R, SR AT AT LU R 2 AR
BB/ N (B vz VR RE PR AR Y ) B I £ 52 ' 5y
FAAE 520, AL W] e 5 % 5 NG AT 9 ) MTDH i)
SEH VR O [AlEE , MTDH A9 F 8 2. 2 1 il T NF-«xB
{5 5 38 J% 1 RS L IR AR T LT U AR AE A R IR (A
MCP-1 . TNF-a. IL-1B . IL-6 &5 ) ) 23K K 5 R N iR id
A 3] MTDH 5 5% R R i 2 R A 3 B R ff R T
MTDH 23R8, A EWF5e 4l SRR 0T, & 2 N g nl i 1
%] MTDH/NF-«B 38 $% R Ul 5 I A AE , 162 2 75 B R
s B AT AR

25 b, & 5 N g T 38 1 7 i MTDH/BMP/MAPK |
MTDH/NF-kB %15 538 B R I8U% B 2R AL, Bl B R 48
i, DT A2 B OR3P VR
7 IAERIMER

B 22— PP AU 25 I R iR Y7 58
AR e P35 1 R G PR R B R R, B RS 3R
FEARGR SR AT o] R A O MR, R ead s v] s 2 B
FE AR ST 3, SO LS A E R, A4 ROS
PRSI SN2 ¥ TR ENID R Loy e N R O e
1 \NF-xB {55 51 [ 06 4™, Kalantary-Charvadeh
SECOC IR, B N TR B 2 2R 5 O R R AR /N B
HA G VER, ol A 250 (I ULRR 846 1) 15 MB AL UL
JUUES 86 11 T 7K, ol o I 2H 20 5 4 SO 2 A A
[ Fsf, 5 5 P T BE 9% B MIC NF-x B p65 V. 5 (1 375 1 DL &%
PI3K B iR 1k Akt il caspase-3 A /K F- , /b 4 5 21 fifd
T 53 W6 LA I S A N s i 4640 , FLO MR S7E FE AL
il P BB 985 PISK/AKYNF-kB {55l A G, I, &%
RN BRAE OO IR VR T o HLA V8 7 1 O P 5
8 i

R N R AE b —Fh = IR R I A 2 8 N R b &
Yy, CRIE S HLAT 205 T 25 FRE M SRS B R
B HRPEVEHT O RO B RO LA SO ik
PR35 W IR A SR RIIE TAEF SR 5 560, A
O I 2A RS P 1 1) A AL e A5 2040 25 1 B - 1528
DA i ] 3 0 o) e A M B L Y R A R T i
TR AT S PR A R 2 RN e R S R
i gga A FH 5 HCRT 38 5 98 455 NF-B | PISK/Akt 25 2 45 /1 56
5, B AT AR AE 4 M R 1 2R B 7K 5 FL Tk & AL
PR A DG R 73835, R S e VR 1 VR T 5 JH A ok ik
b AR 2 A INK B A TS A L S5 IkBa/NF-kB
Akt JNK MAPK . ERK1/2 3 4% J2 3 5% Nrf2 i3 P2k &
FERN AR A R 5 L E OR3P 4 R AL 450 955 38 2 9 7
AMPK/mTOR 15 53l i 3k I 18 PPAR-y (1) #1545 ; H ¥

FPEZG 2022 4E55 334555 1410



JUE PR A7 4 P AL 5 AT 5 5 9 4% MTDH/BMP/MAPK

MTDH/NF-«B il R I S0 S AT O 5 O I LRAP

LN R ORI R 2B P e VAN o (=R AT & 8 O B

PI3K/Akt/NF-«B {5 538 5%

AL, 5 R N R A 2o 2 SRR R AR 2 TS L B
HZWAEN 2 ZRARIREA G, KNG
i 3 P45 PKM2/STAT3/NF-xB £ 455 Sl i, A 4 B 5
ROS-ZERLAA P T | F W55 22 45 A2 R AEPUMR T s ]
i 11 2 5 JH 45 PISK/AKt/NF-«B £ 4538 [k 1 il AL 1A Y
RAENL. HHT, % T 5 SN BRI AR Bt 24
HAEARSN T AL 7 T, Bl = S WA oA 2 36 (U 552 5 X
FHR PG SEE FREIE0 2 2 LRI A 5
N T, A I TR U R IR AZ A S SN R
OESEY GRS

Zi b LSRN TR — M A ST R M E Rk &
Wy, J5 T AR SE IR A 280U, AE Sy AR YT
IR \AS S5 Zp B RS
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