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Anti-inflammatory Effect and Mechanism of Artesunate: A Review
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[Abstract] Inflammation, the basic pathological process of many diseases, can occur in various tissues
and organs of the body and cause many diseases including cancer. So far, there are thousands of
anti-inflammatory drugs on the market, but most of these drugs have adverse reactions of gastrointestinal injury,
and can even cause greater damage to the body. In recent years, the research on the repurpose of Chinese
medicine is in the ascendant, and the innovative research on the specific antimalarial drug artemisinin has
attracted extensive attention from scholars in China and abroad. Artesunate is a water-soluble derivative of
artemisinin, which has the characteristics of quick effect and low toxicity. In addition to its significant
therapeutic effect on malaria, artesunate also has a potential anti-inflammatory effect. In this review, the anti-
inflammatory effect and mechanism of artesunate were elaborated in detail by consulting the relevant literature. It
was found that artesunate had good anti-inflammatory effects in the respiratory system, liver injury,

osteoarthritis, dermatitis, kidney inflammation, colitis, neuroinflammation, and even in novel coronavirus
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disease 2019 (COVID-19). It was concluded that artesunate mainly participated in apoptotic signal transduction,
mediated immune regulation, and improved oxidative stress to play an anti-inflammatory role by acting on
nuclear factor-«B (NF-«B), nuclear factor E,-related factor 2 (Nrf2) , phosphatidylinositol-3 kinase (PI3K)/
protein kinase B (Akt)/mammalian target of rapamycin (mTOR) , Toll-like receptor 4 (TLR4)/myeloid
differentiation factor 88 (MyD88)/tumor necrosis factor receptor-associated factor 6 (TRAF6) , high mobility
group box 1 (HMGB1)/receptor for advanced glycation endproduct (RAGE), and other pathways. Through the
review of the anti-inflammatory effect and mechanism of artesunate, it is expected to provide a reference for the

application of artesunate in inflammation resistance and further development and utilization of artesunate in the

future.

[ Keywords]

RAE , ST 46 AL LU 32 BT & A 1) — R 5 B
TRV AR AP 28 BB, 2 5 ML 1) 53 40 9 I R A 2
18 R0 A SRR L 20 M A R R T R R A R AR ORE RN
M, S BRRE N Y R AE I F 2R 2R
BLO O R R FL I F A PLR A
TR B AR S e R T Y LRz
) R AE P 7 0 038 40 4 B — R A R e )
JE i T LA 7= A A8 RE S R, T I 4 R 0 1) FH 4
JiL A 2R (TL) -8, A K 240 Ml 88 il 11 2H e 0 400 9 4 L g
JiC B TL-6 TL-1 F1 i 988 R 36 I F - ( TNF-a) %50, 38
BN DL S R LA R AT 25 1 (H ALY R E
S A7 B A0 A 23 X6 AL AR 21 4 s ™ EE A A 05, g
Wi 3 P A E AR T RS P I 45 i g A e
SE S . D3 A AR E 2R R AR AR A N 2
Fofr 5 05 A2 AR E 5 1R 1Y), B85 RE = JBEAH G

A NI, B LTy REAY L HX
Sy o A — N RO, TR AL K EE
P 98 25 AT SR S A i BR 2 U ) — KT, P2
T I 5 24 R 3L ARk B A
XIVF 2 2 AT IR AT S, & B9 8 35 1K (ART) AN
ICHAT BOEAE R, ELTEIR 97 VI R S8 A RE TR
O BT 5 5 VB IR R AE (B R R 2 AR E B
Z5 2T R S AR B Ml A S5 O T AT AR A s R
XoF 9 E AL 0 T — AR R R N A 2 g 0 4R
SR A WSS R ART /] LB S 2 5T E S
L I L N & R A TR W L
RAE , X LE TRV K 2 E Tl . AR LR R T AR
K ART 7E AN [6) 4 ZUR1 2% H 09 Bt 48 i S AR T
ST B R ISR R AT U 9 43 B LA O ART 990 % A
FH BAIL 00 T2 8 5 A SR 2 2% [] s kg A 7 1
Bt R AR R R .

1 ART HMERR 2 5 R 0E B 4E ML
1.1 b S OE RAE B AN S & B ART Af DL
- 242 -

artesunate; anti-inflammatory effect; mechanism; research progress

o SR A N BT RN A A E RV . ART RERS B 3
ok AV 027 Wity 55 78 /I B 1% <0 3 BEL 7 {1, 8 5 i I 7 %
T S oA AP /D B S =0 il ot 9 YOk AR o I TR P R 4
(4 B, AT UL ART A5 3R 97 W Wi (4 7T 479 . ART i
i 0 Wit /DN B 9 R 200 L O T A 4 T R 2 S B
SRZ 5 TS S 5 S 1Y Fas 8 1110 ) B 20 i ik 12
JE-2(Bel-2) M RIEA K AR FZ GIRE R
ZE MWL XS K2 i e A B R N L B R R R
B 0, A7 B 58 & B ART if fE % 35 [ A% 2 2 i
(HDM) #Jif Z ¥# (LPS) 75 5 19 =i 48 4 55 AL /) Bl
P14 LA 38 KT AR I R MR A0 A T, X
BERL/IN LR — 8 B DR AP 1E |, X g 18 R 2 i
HARRMEERN . X4 R8 ART B A7 8 G Y7 2%
Wity 114 75 17 o

1.2 BracvERG g ok i R — R W fE
HPEI , LA AR AE 43 1Y S RS T 4 2 S 0E IR T
Rt 6 T O T Ok R R R AR AR A ST
KL, ART W] ] LPS 75 5 i) Jifi &8 4 AE 40 Hd iy 3
FE RS o L W) (MPO) 1) 3 38 FTTN % (MDA)
BRI, i RE A% T 2 1 R LPS 75 S 114 il 987 M 3 32 i€ b
F7 20t Hh TL-6 1 TL-8 119 7= 4= LA K TNF-a 1 IL-18 1
KA, Z A X LPS i S 1 Toll B 3% 1K 4( TLR4) Y
FEIR AR AR R, DA A A% % 5% L F- -k B (NF-«B)
T A A ART BE#S b VA% B F B, A 56 K
(Nrf2) AL Ak T 1l 21 2 S0 A Wil -1 (HO-1) |, 3 i
P b 5 2Ot Bl 8 45 40 7 | RS 19 8 E o AT UL, ART X
LPS 755 (14 i 45 £ 19 £ 47 4 T 8 AL 1 22— 2 3 ok 41
il TLRA 15 5 18 B TS Nref2 {5 S0 i, b4t
ART A] #11 i LPS 51 & % 8 18 1k i 7L 2 ) 7 0 & R
U8 1 (p-mTOR) % 2 16 25 11 34 B B (p-Akt) F1 %
JIE Bt JUL S 3 -3 ( PI3KO) 7K P (8 ARG, AT 10 ] TNF-ox
FIIL-6 By 23K ] Ul ART & ] LA 55 410 761 4 i o4
TR R E A T 9 77 AR R R IT LPS i 5 1 2 M il i



H29 B 124
202346 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 12
Jun. ,2023

i , 3% 7T fig 5 mTOR/AKt/PI3K %l it i 35 A 5% .

1.3 HUMFE T & M 28 (PCP) I R b i 5k 20 A 4%
IGIT PCP WY 259, Z 1 FBE Bz O & S5 25 iR IT
93 B8 R AT 1= T 30% , HLR & 1T AR 2 Il ™ 5 1A R
J A2 ok P IR g A ) A W R B ART
AT DA 35 AR PCP K B 4 2 v i 0 - 781 45, 4
il 9 A PR B, WD R AE B W 0R  AE  TE
ST 1R 1 fii g A0

1.4 PUE 40 M08 B PE Il 98 540 B il % G
RS PEAEAR 2 W IR SR R R . R
KA FH P 35 25 AT B IR L 5 B0 B I 245 PR
WA . A KB, ART 1] i 3 FE K TNF-a Ml
IL-6 Y 7K 7, 38 0 48 5E 9 il P IL-10 7K 7, DT
il NF-«B {5 5 i #% , #0 il /2 7 o (1kBa) 1Y B R
{617, ART i fig 9% 38 i B 1k NF-«B {5 538 i (1 3%
I A TNF-o 1 BRI, 1 2E TL-10 B9 2 35 M1 1 20
L7 5 1 i 4 L B — IR YT AR T . L B A I IR
F5E & B, ART AT L gl 36 37 28 5 fR 5 25 il ¢ £8 2% 101
Je TE RS AR R AR ROV AF . B LT L, ART
Al fig & B 5@ o 40 NF- kB. mTOR/PI3K/Akt Fl
Keap I/Nrf2 i # Xf 00 3 ¢ 98 0% & HEVEH o

2 ART X BF#R {5 B9 1E B AL

21 HLHSRBEEFR A SRR AR
IR MEVAR PR , H BT AR 0 AR HE VR T 5 AL AT il
65%~80% 1 f8 & KA IR T RCR ,20% LU AR B AE
AR RAF BN 22 i, IF HL AR 3 AR S 1 AN ] 2 B 1Y
ANERNY B a2 ke — Mo | RIE
MM B AL PG A S I R 259 . A
W78, ART BB B 2 AR )] Bk R A(Con A)
V55 B e M I A /0N B JHE IUE T R L 1M T
A K VL B2 TNF-a IL-6 [ 40 g A % -7(1L-7) /Y
AR TRV 380 7 TL-10 B 2 38, ok 5 20 29 B A
1k . R R BN 3 (Western blot) £ Il I 7~
NF-«B X 11 507 p-p65 FIH il 2 11 p-IcBa 1)
FIRE AN . AT WL, ART 38 52 410 ] NF-«B {5 5 18
5% X /0N R G 2 1 AL 43 7 A AR B

2.2 YL 2EBG IR Z A HE
FEI MG E 22— X O BRI (APAP)TE Ifi R
N7 FH 1 3R AR LR 24 b o i 405 b A, I ) A Y
APAP 1 R e 997 20, (0 A s st 25 7 4F
JREEE M, DA 5 | A 2k 45495 (DILD ™. A5 #F 5% 5
/N, ART RE % W] & B IR APAP 75 3 (19 25 3 Pk DILI /)
FRUF AU i N A e L B (ALT) R & AR
AL EE RS (AST) S MDA 14 K S, 384 m 28 e H )ik

4 AL W 1 4k B (SOD) B K -, & AIK /N B A
TNF-a I TL-6 7K LA K JHF 41t 08 7= 5% | 3 s ek 42 1
41 i 4% JiE 1M 2% fi# DILT?" .
2.3 BUAEE K B8 U7 iF (NAFLD)  NAFLD J2
I TN TP s EL At W A A JHE 450 0 D IR 1N R A A
BRG] & 0 A0 B A . A BESE & R ART BB
WY f R ARG A8E A8 K BRI 3 o ALT . AST . H il = Bs
(TG) . B JH [ B (TC) . TNF-a Fl IL-10 #9 7K 3 , 15 W]
ART B % 3 5 o 95 & M 4 i P 7 59 B 9 il
NAFLD K U AL R0 0> . 55 A BF s 2,
TE #57 NAFLD /N REE A | 257 ART ¥R 97 A) i 35
R AR /I BRI T P TG TC R ALT B9 K S, 3 LW
0 TLR4 BERE 4> 1L ] T 88(MyD88) il PI3K (1) 3
K, TN ART IR YT /N B NAFLD (#4975 F AL
F ¥ K 3 TLR4/MyD88 & PI3K/Akt {5 5 i #>* .
B LR fE FH A, ART 38 85 %% 80T DL 36 97 JiF
U P AFe o P B A AR R PIL O 3 i o s AT
¥ R E 1 B1 (HMGBI1)/IG 1 8 3 {1k & 7= 9y
(RAGE) il TLR4/MyD88/iftJ§i Y5 3t (Rl - 52 14 #H 5 7
T 6(TRAF6) 35 {7 5 1 % , DA 1M 9 /0 41 5 4 ity A 5
IL-18.1L-18 . IL-6 Fll TNF-a 1) 4= i o [ ), 3 b A
FH I AT LA 6 244 A 18] 5 B 2 -1 (ICAM-1) /88 2 48
1k ¥y i (MPO) /% ¥ 48 (ROS) 1 2% 1k )2 1 , BH %
NOD £ 52 & & 11 3(NLRP3)iE S 40 i 8 1= 7
UL, ART 38 &k 22 B0 {5 5 38 8% 75 Dl 5 T il 1 F 45 4 1
P E R0 S I R b R IR T
TEH,
3 ARTXEXTEMIERNSE
3.1 WEEAI(OC)  OC MY g #E J1 7 N B %
AREEREBSBE D EEEEEEM . o
i E S5 5 B 5 LT B 2 B i B A L S
Bl AR a2 O AR PRAAE , DR L A - 4 2 e O L
il 2 B 36 B8 IR T R I B T T 1 % B 58
ST AT ST A R SR BT R R G B i - 4
Jit K F (TRANCE ) 2l 5 W 41 i 431k , & B ART fig
i 108 5 Ml 1 <) R AN ) B B SR PR L LA P
Sy 00 A0 L N 22 %8 TR AR B 1B (MAPK) #il
NF-«B {55 8 2% . B, ART (. 35 34 3 i W5 2 0
R M FIE I F5 X B R 1 (Col X) J 3k i 4
J& B -13(MMP-13) [ 35 . NE-«B 52 &7 1k
K FC AR (RANKL) /1L &5 - 9 R (OPG) & 4¢ Al L)
TE %A HoAb PR 005 B0 3 A0 A A
ART #] DhAE T 3% & 6 ok 300 6 0 -5 40 i 0% - W
W PN A RIS IR S, G AR e A B P
- 243 -



H29 B 124
202346 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 12
Jun. ,2023

AT BE R Fh A0 o 0 Y b e g i A K R R -1
(Netrin-1) {12 ff £ & 09 5158 #f 28 5l 28 4= Kni 51 &
B2, ART FEI6R 7 1T -1 5490 407 B W7 i 261 R/ B
I, B8 % 18 4 10 ) Netrin-1 0943 306 FURBE B, 92 645
RAE A PEIRAEAR o Z5 LT, ART B3 1o 70 1
B A0 M, B T IR S R KR IR T B R
WRAA T SR L SR BB B OE T ART 9 4l
0% 1 40 1% 3 J5 O DR IF 98 47 H A B = B B R Ok
A W 5 T P I A BIE 5% B I FH A5 DL 2 1
3.2 HUERKIBMEKRTT K& (RA)  RA JE—Fl R JE
TN | 2 9 & B ok A v s 1 Ak A 1 R 3 6 400 i
(FLS)il it 1 5 1= 28 M A AR I 3T 0 50 8] 5T, JF B
R % B, otk A I P B A% T 20 AR 1R 28 T R 4
N H WS & B, ART A % 1 3o 10 o) 9l 2 LS4
HPE B -1 (PDK-1) 35 5 19 Akt i 38006 A0 B
A S6 11 ¥ 2 (RSK2) 1 B 12 1 ok 41 i1l 1% 2h 1] RA
BE WAL 2 FLS () iE & M2 28> . ART if fig
% 3@ o NSO SR RS R RE DY 5T M
(PERK )3 A2 i FLS 8 7 M1 30 1l HeAE 25 Ay
S B EE Y B T 4F AT FLS 40, ART i 0] L3 5o
070 B ME T 40 8 17(Th17) (928 35 R i 5 vk T
0 (Treg) (4 23k , % e Ji 3% 5 56 1 R K Bl ke 3] —
FE ORI E R, HL K Rl AR b 52 ) S AR SC R . 1T
UL, ART RE@% 38 15 5 Th17 /v S5 09 40 o I 7~ 3 4
Th17/Treg Z [H] f - #5201 3 5 26 F 57 35 % 1
ART 1] B2 W& 7L IR IT RA A 2259 .
4 ART Xt B K HI1ERMLEI
4.1 BURIERE R ARER R R R E RN 18
PERIEN 2B RAE . TERERERTRE , R
I 23 T 3R K LB 0 el AR K R AIE MR AR I e R AR
M8 AS IR P RE SR 5 A . A5 BFSE KB, ART
i 805 38 3 03 /0 b L 85 5 3 T 1 y ST 440 it f 15035 K s
BLRF I T 0 AR A N U2 RV, IR I B,
ART if fE 4% 38 i 40 ) 36 1k 9 A A 5T T8 B 4n it
(HaCaT ) 34 58 M\ I 36k 4% /0N B 0k 458 43 A 1 21 B4 1
P B R SO ) 1 3 RS 0 A 0 9% E 4k 0% AR K&
JE ot AR g /N BRUES B — 22 A AR AR T
4.2 PiERIMER A ARTRENE B AR 2, 4- 6l
FA A (DNCB) 53 19 Rf W H2 48 /I BRI ¥ He 73
BRAR F1E VTL R g B 35 S5 bk £ 40 B 2B B 3 1 AH X 3R
ik K TNF S5 8 (1Y 21k K 7 AR AL 6] i it
JH 5 NF-xB 15 5 18 #%°Y . ART i RE % 30 i 4 4 21
It R ) 6 SR 8 AR I 1 B 4R /0N BRUA Th17 40 Jifd
J R, T U 7 DNCB i 5 1 RE I 1 B2 R, ik
- 244 -

BF ¢ 3 W ART i 5 HE % 24 3% DNCB T £ 5 B 7
B, T I A BLAE 9516 R N VE R 259, ART
ARAT T BE R A 36 9T R IR B R IR AL 25 . ART
X Bz SR (A FIALAR LR 1

F1 ART X KK HIERIH
Table 1 Mechanism of ART on dermatitis
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Table 2 Mechanism of ART on colitis
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Table 3 Mechanism of ART on neuroinflammation
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