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Research progress on mechanism of luteolin in treatment of inflammatory
diseases

YANG Ping, LIU Jungang, LI Xuejuan, LI Xixiang, SONG Wei, WANG Xuemei
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Abstract: Luteolin is a natural flavonoid compound widely present in plants, with various pharmacological effects such as anti-
inflammation, antitumor, antioxidant, neuroprotection, cardiovascular protection, antiviral, antibacterial, and liver protection. It can be used
in clinical practice to treat neurological disorders, cancer, lung injury, and other diseases. Inflammation is a major factor in the progression
of various chronic diseases, including diabetes, cancer, cardiovascular diseases, eye diseases, arthritis, obesity, autoimmune diseases, and
inflammatory bowel diseases, seriously threatening human health. Studies have shown that luteolin has great potential in treatment of
inflammation-related diseases, and can improve inflammatory damage in multiple organs such as the intestine, kidney, lung, liver, brain,
heart, uterus, and pancreas. Its main mechanisms of action include anti-inflammation, antioxidation, regulation of immune cell function,
anti-apoptosis, induction of autophagy, regulation of signaling pathways, and inhibition of ferroptosis. It has multiple targets and pathways
and can exert its effects through various means. However, it has poor solubility and absorption, and low bioavailability, which greatly limits
its clinical application. Therefore, by summarizing the role and mechanism of luteolin in treatment of inflammatory diseases, it can provide
a basis for its further development and application as well as the treatment of inflammatory diseases.
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AT RAME. B, EEATES SRR FERIRIT R
REVEZI IR T B AL, D HIT RN iR T RAE
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1 BRERAE

W R M 9 SRE AN 5 5 Dy RE B RS, i 1 B0 7R\
12, SR B RAENS o SONE P T v 2 s A
B R AR, 2 —H RPN T B B,
FURFE A2 W AL TE RS 1 HL S S ROE S 04,
SEVE 93 PR RO 2R AN O R SRR N, H B ]
ANBR, ATREVE JOBE By R . ANEREAEE L I iE AR
VIR G S N 2 TR SR AH ELAR FUS) HAEIR B
RAEJVRFAE, T E SR AL RRAG AN B ipiE R, 6
NS M. B AR o & R RO, R R
B I RAES, G R AR, FERIENE
J s BRI T 7 T I R L

R, KB RABELE 2% sh YRR
TR I B RPTRIETE, AT R B R e R
WS EREI RSN . BCE I TE AR KA i
T EMEA R TR AL . FH] SOME(E B B . Li A7)
TERR RN T B0z RS I R KRR it 7T, K
P BB R e PEACZ A 7B (nuclear factor-«B,
NF-«xB). A4Affi/r%-17 (interleukin-17, IL-17)
IL-23 ik, Fhad ALY B RGeS =24k v
(peroxisome proliferator-activated receptor y, PPARY)
Kik, [N, SCRMIEMAEYIRER 2R R
Xue SEUSIHE T R DA B 5 2Pk B R AN 175 3 O 45

¥ RN BR i B I e 1, #i) NF-xB {5 5
PG AL S B IE RS . Yang SEUOVR B R BRI
DR ER TS 3 (1) 46 B JOREIR, R 1T g 4 f 3R 1Y
e, ] RgIE A 3R R TS AL B P (adenosine
monophosphate-activated protein kinase, AMPK) /
PPARYy 15 ‘5 1 SEIL0T ELMR AL B AL, T 22 i
S5l .
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RFHFHNGE R L HT-29 gffEsy, RBARER
AR ANH IL-8 346 & -2 (cyclooxygenase-2, COX-
2) MFEFH - HMUEEE (inducible nitric oxide
synthase, INOS) ik J—# M Ead &4, 4]
Janus i (Janus kinase, JAK)/# 56035 [K 1 (signal
transducer and activator of transcription, STAT) i %
A, SRR ROEAE SRR N . Wu SR
P NGB PERIAT AL KUS12 M ki A RN N 25 i
Jifi Caco-2 HLEEAHAAR Y, K IR R R 28 m e/ 3% 2
F (zonulin) B, HIIN Caco-2 2 52 5% 1 2
B M Coccludin ) A1 A 8 /N 77 & 1 -1 ( zonula
occludens-1, ZO-1) ik, [F]i 1458718 b7 5E 2 fg o
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W AR L, TR B R AP RETE, 18
SRR E R AL T TR BRI /). Lin 5526
AFF T8 A IS R 2 2% AR it L/ PR A A R /N B
TNF-a. IL-1B 1 IL-6 7K1, i B k42
(B-cell lymphoma-2, Bcl-2) FKi&, Filf Bel-2 #H5¢
X # A (Bcl-2 associated X protein, Bax) MN¥:ME
TR R 4= IR 25 I -3 (cystein-asparate protease-3,
Caspase-3) ik, Wei SF270F 7L R IR BR LR AE
AR B AL, AR B IR, R T
E2 #H9CH ¥ 2 (nuclear factor erythroid-2-related
factor2, Nrf2) /L4 % -1 (hemeoxygennase-
1, HO-1) {55l % . Hong 5512815 7 B Gl ifn/ PV E
P KBRS, RIIR R B R Ae 08 s B A 2w
TEAAEA, AR B A 23040 V43 AT PR 32 UL
K, RIS, FEARA R, 8- EMA ST (8-
hydroxy-2'-deoxyguanosine, 8-OHdG ) Ffifit S 1L 4
(myeloperoxidase, MPO) 7K, & &#EE MY
1L (superoxide dismutase, SOD) Flid S AL &
(catalase, CAT)JEE, PR ITA e H B1(high
mobility group box-1 protein, HMGB1) 1 NF-xB 7K
ey WOWRME ST 25 E, KRB R )
REGRIBC SN FEFTEA B A7+ 01 5 U 400 Y
o, FRACE DhRe i O fa bn 55 b B IE SORE0T, £
HEIIRE

R PRI B T A2 A BRZR I 9 1) 32 iR PR 290
RAELERE PRI B 0 R At e vh A SR,
S5 R A AN EEBTAR B /N ERISEAL
b 5% - 18] 78 i #% 4k (epithelial-mesenchymal transition,
EMT). B/NEZ4a M H PR B T &5
THURR A TEERAET T PIREREAE B R LE A L
MERE PRI I ARRE K AE BRI ZRBY . Zhang S5521k
PR B R 3R D5 W PR B A N B /N ER AR A
AN BT LT e, PT R I 41101 58 i s W AT A A S 3
N & R ¥ 3 (signal transducer and activator of
transcription 3, STAT3) KIFE/EH. Yu EFPIRIIA
BRELZ D =SS 0/ 2 MPC-5 412 NOD

FESZ AR I 25 W 380AH G B I 3 (NOD-like receptor
thermal protein domain associated protein 3, NLRP3)
RAEARTE I, R 2 48 M 3 2 N B A B H 7 15 e
B IRIPEH . Huang ZEBRF 5T R IR B 5538 AT F#AIG
B R B A TR )N BT RE /K, S ke oy 2 6
B 52 P, 93 6 RS 3 AN R R A, B
AMPK/NLRP3/ # 4t 4= K A ¥ - ( transforming
growth factor-B, TGF-B) 155 1@ p-AMPKa KiX,
[ R p-NF-kB (p65). NLRP3. TGF-Bl. a-F
WHWEIE A (a-smooth muscle actin, o-SMA) Al
BIFEE 1 RiE. g7k, KRB EE A T
SRR R BURE . BT HIURBER . R
MPpThae S &biiRtads . A “ARU-JOE-2F4EfL”
P[] DR AP S5 A W s B0 B 3, 0 B 1
Mpre BRAEEER.
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Ding 535V A B HE 2238 i o /b 1 U 4L A 7 A
JREE /K3 MRL/Lpr /NGB 2405 B 57 K
B Dhae, i B REgh i E4E 5-F B - 1a Chypoxia
inducible factor-1a,, HIF-1a) ik, IR ELE
SRR E G, AR NPT IR IR S R g AE
BIT ) -
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RIIA R B R ] PR M PR 2 280 LIF AN L i3 R R K
L WD RAER T TNF-an IL-1B. IL-6 772E, B3
B HE A 2008 B AR AR, WO Nef2/ Bt A s B e
(anti-oxidant response element, ARE) /HO-1 {55 1#
H, TR E #1E .
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ApoE ™) FEUH i BACE Z AL FIVER, 51 & B AR
155 RAEN . Liv EBERHIMERKER O iFS
ApoE™ /MRS IER AR AL, RIA B R 2 ek 1 2
A1 IL-1B. IL-6. TNF-a. IL-10. p62 Fik, HinE
W AH G H E B A O A R BE 3 (microtubule-
associated protein light chain 3, LC3) Rk, WERKIE
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SEIA TR, 45 TGF-pl. TNF-o. HAZ 2
LR F--1 (monocyte chemoattractant protein-1,
MCP-1). IL-6 il IL-8%3], Chen %I/ {35 215
SR Al R AR 7L, R R B 2R D
SCAVE TR BRI MR A PRI, PR TNF-o A
IL-6 7K, ARSI, Tl TGF-p1 &ik, [
4] TGE-B1 1755 0 AR I /0N B s 2T 440
a-SMA. 1 BRFEMPIL EARIE, L E45RE
1 (E-cadherin) ik, T A7 A AR 4T &
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RGMIFAM AR, RAE S B3R 3 A2 IR 48 i
(hepatic stellate cells, HSCs) ¥4k, T HSCs [f13F
T VU)ot e AT AN 8 i BT T e e L, Bl
AR A B T LA 4 41 U053, Cummins Z5054]
T FE R IR B B R PR AR U 2 TR 4 LX-2
A HSC-T6 MG /1, I/ o-SMA. IR 1 FIEF4E
EREAYE, N STAT3 /KF, #if] STAT3 #%
A, FmEsIERE (c-Myc) F4HiE A DI
(cyclin D1) &ix. Domitrovi¢ ZEP3IfE CCly 75 T [
JHAF AEA /N RS R I 5T, R IR R B 2 1G N JHE
HAEF 4B EAR 9 (matrix metalloproteinase 9,
MMP9) FI&:JE&HiE [ VI Kik, THERA4EE AV
L IR EGER, RN, SN & R o 4 4E R
HHRKIE, 6] HSCs iEf. £5 b, KRBHZREL
i) HSCs 40 5 38 58 75 40 g &0 228 o3 A Q11
TR IR AH 2R 2540 S 22 R AT AL

SRR AT R RIEAN T A A, 2T
JH 200 9 TR S L A B ) I PR 25 B IR 16T
Wang SEB7R IR B 2000 i 2 W5 155 1)/ RStk
R BA R EH, #0] NLRP3 % M/ IMABGE,
WA . SOD M HK/KF. Deng F51581%
PR B B 28 U3 ik R 7 7B 1 S 450 1 A 2R )
W T G A VI IR SR O A S o 7 I 1
TLRA/EEFE 53K IH T 88/NF-«B 55 53 # . Han 25157
R R B R B AR LT B PE B R 8 Calkaline
phosphatase, ALP). NZ &2 L1 (alanine
aminotransferase, ALT ). K& &R ALK
(aspartate aminotransferase, AST) /K°F, FiA{EA4 D
J#i TR -12- 5 N ¥ ( recombinant arachidonate-12-
lipoxygenase, ALOX12). COX-2 fl p21 ik, I
HIERAET, iR CCL M. 27 b, REX
RGO R S R FEPUEASE FH
WrgkZETs . DRAPH 40 D BE 55 B va St 0 .

PR M R 107 12 I 28 R0 R s MR T AR e . R
JiE 2 B A5 A AL AT 1 S A 4E IO, Abu-Elsaad
FOR H M E S oK G/ =R R &7 SRR AR
TR T 107 P I AR, R A R B 3R IS ALT Al
AST W1, JWIRZLE . BN & &,
BMABHK SR, Liv 07 SRR RFREREE
RS T 107 P I 6 KBRS R B 9, R R B3R
AMRE Occludin FKIA, 380756 2 700 FR £h-
ErmaEte, SaRpEFrEIIGe, % TLR4 55
EEOS, SURME AR R, SN miE A

WIBEFEIE . 25 b, ARBRL R v Ry 4 D 6e
fEPUE R, BEIERRE. T E RS
] 2 REIREE 5 LE BB ) R H5E B 16 PR Mg 1
P RAER

F TR B, AR B 2 A A I 288 8 1 5
WRIHIEITHE /7, W ARHASPEG) FFRE{L 641,
AR AH 5 17 P S 95 1031 FHF I gfe P 33 432 4% 106
S, VEHMLECFE ST SRR #) HSCs i& k.
(R AR T AR BRI IE PR AR RE . TR E
WE AR BAR A . FHERIE T B R RE . T
i AR R R A . DR, RRBRLER DA B AL
22 10 R L I R Y040, A S O I
SiE PRI R ST BT AU IR 254
5 MERIE

PR 9 E F2 H 5 2 A6 AT T R T R IR %
IR G| RS R AT R g e B, FEEER
(141 28 9 i A 25 P 22 S5 PR RS LA O7) o A JBR
FiE Z ML R I AR R E R, B FE S AR
R 2 o A5 e 2 20 PR A AN SORE A IR, DR S AL
P, UREER R SHEER  MHE AR 2 R MEREAL
SR QI A P B 453407 S 48 SORE PR TR AL A,
i) /0N Joit 4 L R R T J BT 4 B E A, SR AN R B
F R AR ER, TTHTERITHEER . 4l
A 1 A 7 R e R 681

Cheng &[99V I LE M8 75 5] S A AE /] AR 28
WK R BRI S AR T AU R S E, B9
R e [ FRIL, TR g S-SR E R T LIRER
T, BENGEMA R RERPTIARER- . Li
SEUOVLE R G 30 ik P 2 R0 P E v K SRR A a7,
PR R B Rk D BE AR AR, 06 52 P 1 X ph 22 58
JEFE MR . Zhou FEU7WJ AR HL 2% 0438 IR 22 B 175
SRR RN, Ry & e, M TNF-a. IL-
1B J—EMWRKIE. Zhu F2HLEFR/NR BV2 /b
Jee SR AR B AR R T, R IR B B R AT D IR 2 1
T iINOS. COX-2. Hi ¥l % E» (prostaglandin Ex,
PGEy) 724, ] NF-«B i51k, % BV2 41
ZEtk.

Zr b, RBERAEME SOREEER G YT R
AT BT, PSRRI R A
P+ INFIBERG A, A AL CLFE 5 S 2 4 Dy e
O 22 98 5 J2 /0N e o 4 e AR T e o A e £
PRI Z M50 S5 Thae TR 40 & i R M)
W EWRSE, SR SOREYER AR AL 2, BT
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AR TEA R, B, fFE IR
6 DBERTE

TSN T I AE TR B A AR S 1 S
RO IER R 2 A FZJERT), Wu FETR A G 2
PEIS S ERE O /N AR, RIUARRER AT
B DYIRE, TR AR SN S R AT, O
JULAH B T BRI, 1S 5 R, 2> AMPK
FRAL, R e EEE o UL AT

J8RE PO LI DA 28 i 40 Mo 92 i o0 UL AR 85 JXU 6
O HE T RE A RFIETS) . Ly SO 57 e BLA )22
Bk A R RO VLB i TNF-o 323%, #iiIE 2
P S5 83 TNF-o 77248, Jil/b IkB-B 4 fE A1
NF-kB p65 W.EAZHE AL, FFK NF-«xB & H 45 &5,
FWIHATREE T ] NF«B {5 S8R 5716 SO M
oI o

SRAEF 518 5 IR 1A 1)~ eET 0o LZH 23
MARS B REE, WIRRS IR RIE R, iR
SEFFIEIR G, SHERP RN RIERE 2
OO WU LB A0 B A I 5| 2 PRI 1 O LR
Pan S5 78I% H B IR A T 25 755 08 PR3 P Co UL K BR
TR, R B R s O T e, HHIC I AR AN
oAb, FRR SO R 7 A& YESEUKSE, FHis SOD 7K
F, IS Sre [FIVE 2 EABEABRBIREE 2 (Src
homology 2-containing protein tyrosine phosphatase
2, SHP2) /STAT3 {5 Z@Hif1L.

KRBRLZAMRERIE . JORE SN PRI 18 A o UL
T3 BA R ER, nldd e Aok i i« s
HWR DRI O RS589 5 Dhee ORI £F
Hedl, SO SR SR RHEAE R, O HAth O 28 REE
PRI A FH AL AR B, 15 RR i — IR A FL
7 HMRAEMER
71 BRMRG%

B R AR A — i DL SORE RN K Ry 1R A N RFE ()
KA o Fei FEVVRIIARBELZ > IL-1B 5
SR RCE 41— % 4L % PGE> TNF-o MMP2.
MMP8 1 MMP9 7=/ J COX-2. iNOS. MMPI,
MMP3 Fl MMP13 %1%, il NF-xB BRI, 842
MIA 53 ()8 5015 RAEBR BRI B I3 o 10 28
WIS, HIHIACE A 2 0E, Dk E ST Rtk .

Y22 Jo iy TR AARE IR s i A 2R A L 1
RNEWOEFE TS RS2, HAEN TR o
BRAAE IR A 2 3 521800, Kim S5BU7E 99 S5
RN RIEFL, RN B R 2 G i B /NG A

B B R AR S, R R,
AR, A TR 484 S TR BAAE (178 17 6

REAE P EOMERI R AR R AT I B R R, R
BEHE A HHBAT IR (082, Xie ZEBIRF 0 R IR L
FPEm AMEN AL HNPC 4HA03E /10> TL-18 Al
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Fig.1 Mechanism of anti-inflammatory effect of luteolin
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