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Abstract: Dahuang (Rhei Radix et Rhizoma) is the dried root and rhizome of Rheum officinale, R. palmatum or R. tanguticum. It has
the functions of cooling blood and detoxification, removing blood stasis and clearing the meridians, and reducing dampness and
yellowing. Modern pharmacological studies have shown that Rhei Radix et Rhizoma and its extracts or isolated compounds have
excellent anti-inflammatory activities and can regulate the activation of inflammasomes, mainly by regulating cellular processes such
as oxidative stress, apoptosis, and immune response, and also can regulate inflammation-related proteins and pathways. Rhei Radix et
Rhizoma have shown significant pharmacological activities in cardiovascular, gastrointestinal system and central nervous system
diseases, especially have good anti-neuroinflammatory effects. Research progress on anti-inflammatory activities and mechanism of
Rhei Radix et Rhizoma extracts, anthraquinones, tannins, and stilbenes in inflammatory related diseases were reviewed in this paper,
and its development trend was prospected, in order to provide theoretical support for clinical application, further development and
utilization of Rhei Radix et Rhizoma and research and development of new drugs.
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K3 Rhei Radix et Rhizoma JH#T (PR AE
g2y W, DAFHRAR AR ZENZY, “FFHs i, i pAsE
B, BE, BRR7. RIGKMRIEER (i%R) 8
T A oK EE, N AVEHT 2 KRB R
2, KEBHEYEIREAE 60 Fil3), AL MR
it ORI R € L X, R E 2 40 Fl, %
SRR, Hl. i . W)L BRI AT
JEEEH X 4, (R [E 25 88) 2020 SRR IBCR Y H 25K 0
TR T R R Rheum tanguticum Maxim.
ex Balf.. #IM K¥ R palmatum L.AZHKHE R
officinale Baill.’!, PRtz 4k, FEILA ZFhIEIE
KB, W& K3 R. hotaoense C.Y. Cheng et Kao.
4k K3 R. franzenbachii Munt. . ¥ i21 K# R.
australe D. Don Z5W7E BB E 9 K88 1) B AR 2544 4
F©l RE 25 P s, ALgrh BRER R
TR, PRSE, FIHE. K. HE, BATE T LU,
TERE K BUMAREE | B8 2 MR AR 5 S5 D
KB o7 (P 7 f T 1B 21 1824 4F, FF1E 20
et ) UL HEREUE TIRR R, Bt AR
SrEEERR] 200 ZMEEY), BIERERIS. EERE
Ky TIORGOS BB KT HE, (RS, 25
HRAHARRAL SV, R A SIS PRSI R R B
(M EBRRN AW BA Bt R . B FFuh R/
FHE9) RS HAT TS TR0, 2R 406
KAV BABORMPUENPUR TGN, A P I
JE. ¥k BEGHE A ARSI E M3, 8RR G
MEAPEMN P 1R BrR AT EEAE Y
28T SRS T R AR AR T R TR

RIERMANIRIBUR R R, o520 [RARMZ F
() —FRBTAEAT y, 3 G % 0 R B e I
SEPROSY, H 2 I BE () RE N 2 5 B0 LB P
&R PR R AT INEIE AL R G R
REPEN AR FEFAEA . R R S5l 6-200 A
Z PR B VIS, I BT R IGTT AT RE 2 FH IR )
PR A T . REE N — M2 BA RN
DHIRZY, MRS TR RS BB R 2 B R
R BEAPIR . i RIFRIE HUMHs fds
ST Z D8 6T JOREME A G B A JhRy
()2 PR

LAk, KEEHEFUE R 2Rk S E 2 T fE AL
2RO Ry B 4w 2 BEAE FHAF 9T, Cao S5ITE
2017 SEERIAR T ORB DGR« 25 BN PRIV
R, BB AN EREPE B A A GG, IR as

T AR AE FA AL Li 2500E 2019 FE4548 T K
TR AL SR FR AR 48 R SR TR ph 22 R
YER . (HREDA ZER KRB BT R TR
HAE JOREAHICH AR LS T 46 B T Ui,
ENYEEELISEANN ) DN A ST e SN 4
R R OIGRUENPIRIEE, JUHKRE TR
B R S PTARIE TE SAE L .
FESRR T BT R VERT FE 0 R AT 4508, A9 B3
T RBEPLR A AERALH], X R LR F)
R 258 B 5 B e
1 KEERY

PLREEAE J9 7 25 1) Hh 24 2 7 $E ) 23X JLAE )
W TR, AEILARZ B 2 A PR 9T K 5 7 R )
2GRV E AL, A BT Ke & 07 B PR
RIS HR . AT IS, 2R
i e kAR, CAEMFRRAKERME S
P A I BRI R s 2. K3 RAL 7 B AR
KB BRI PR R, vl s 5 M IR
B 454 (primary intrahepatic stones, PIS) AHEZH 21
AR RIEIRIE R ERRE, £ ig M ip J, 7E PIS
KR ASEAY wh U AF MR PR BE R F--00 (tumor necrosis
factor-a, TNF-a) H4Hffi/2-6 (interleukins-6, IL-
6) KF. 4HMiN Ca? /K F & Wnt KK Sa
(Wnt5a)- & ¥ C(protein kinase C, PKC)mRNA
o IL-6 35 I RIR KPR A B3 A BRI, R
K RANTT AT REHNH] T WntS5a-Ca?*-PKC 8 fiE i %
T PR T SO0 S 2R A IR R 22 K3
WGP A, R, P AR S
SR, KR, WHRR], EH TR B IS
% Culcer colitis, UC). i i it ik ] SR BE4M £ (dextran
sulfate, DSS) i 3H) UC /MRS, RG4S}
Gy AT YT R E A YD R R S A AR
YA Th17/Treg 4Hf T4, HEmAFEPCRIEN, *F
T UC & IRT7 BR324, K7 &t K3
B 4SRRI E R 277, AOKRE) 2R
FH T st 2 R0 fizp il B 55 W A A OG5 i A4
NERBFHANG EMIE Caco-2 4L K
KE - 0 2 245 13 AT 4 2 BRI R A2
R & 1 /K fi# B -11 ( cysteinyl aspartate-specific
proteinase-11, Caspase-11) FI¥#E A TNF-a A1 IL-3
fE R AR 7 PRI, BEMRER 1 738 R0 SN,
FEVRIT W& 47475 7 T R I — E T 1120,

KB M) B2 U AE A P A1 P S5 A gk B
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BA G RIE M ZTEAIE, RO I o Ry
BB K S v @ H0 ] 2 =05 Ba B2E R, K HEH:
PURAEA . EPAERTR I R BO/KSE IR A PH 2 s
1 35t 92 K BRI 28 K BRAR 9 1 R PR32
HANZH SR RS BRARRAE , #00E 2 IR F- TNF-a.
IL-6 WBETIG B9 BRI T AR . #okEE. R
TR RBAEIR O] BINZESR:, ATRE R85 kb
JEBE R T OREE M KB AR B 2 R 4 A IR AL
BBt T EERRAER ARI H EERS, B K
0 ) 3o 5 A R R st i TR R ) 5 R i 129
SRS, AR B M ] b S UV AE 28 S AH S
P RS2 B2 %0 . OB KR 2l
Tk ZEWAE AL AL ] 52 M AH D2 78 PR 35 DAL 1 FR A AN
TR R SNBO, va 7 RS 5% i 51 A2 R R IR %
SEMI P 7 — AT RIe T BBk . Wang ZEBUF]H
T P A A L A T VAR FU R I, WK B
G /IR GEBN 1R 2 I AIATS 850 AR N i M (R4 785
TEEE, F0H A R LA N R B A BAE A, R
FELR i 106 57 B A0 o e Ifr rh R 2R E . B
IR T 45 52 B R b ()40 5 B B A = 4
A I LI BR B R HE DT RAE L, B AH IR A
FABLHIA T D o

REHI TG, ARSI K S EL
VB RPN A RIEERH, X & R 5
(central nervous system, CNS) AH 00 A 35 BT
TBIT R . B KB 75% O BERNALHE B0 i HY
I Cintracerebral hemorrhage, ICH) KBRS K I H
BOF R R Dy Re,  H AR AT Re R P BT
AR U E A o B TR I E R BRI 75% LI
FRBURR] &2 EIRAR T IL-4 A1 IL-10 f3RIE,
TR 4 KT TNF-0. IL-6 yF-#t% (interferon-y,
IFN-y) FIERIK, [ 38 3 A% 20 40 A 2 AH OCER
¥ 2 (nuclear factor erythroid 2-related factor 2, Nrf2)
HHMPEREREEMH K& &, #—D R 7 1M
o e B 32), ARSI SIS R, HE KRB 95% 4
P B2 BV 23 98 D A 2 4 i B A T RS P 2AL (reactive
oxygen species, ROS) (774, #Em@Ed g4
AP S5 T I AR PR &2 SORERS] . K0
1) P B B2 B e 0% U 1 8 RE AH DA 5 R A O B
P, PN T A M2 R AR A AN A% -« B
(nuclear factor-kB, NF-kB). 2%y ER
(mitogen-activated protein kinase, MAPK). 155/%
S HERBUER T 1 (signal transducer and activator

of transcription 1, STAT1) {& 5%, BEE/E mRNA
AR [ UK B IL-10, 9 H A5 5 2 — S A
4 (inducible nitric oxide synthase, iNOS) FI3f %
-2 (cyclooxygenase-2, COX-2) MIFRIA, BF&
A A (nitric oxide, NO) H1 ROS [¥1774z,
T AT FUAI 2 RRE I 35T A A BIF 7 9 A 30
K O T i g 2 4% (lipopolysaccharide,
LPS) 551 /)N b 58 AN 15 X JoT 48 s A &
COX-2 Rk, BAPUIIE 5 5E 1) 24 BEIE PRSI
IRRIGERIR (Alzheimer’s disease, AD) JRITRUR .
RIS RIEPIRAEH,  S2m 8 NI
R, AT I R O I 3R 8 2 RE VR R VR 9T 2K
o ¥ 3 b 2 REIREY) v E R L i, TS
R BB F P el A5 S A B SRY . Li 2500l
IXR] £ 24 FHL 2 R 43 0 4 S e ) DR L AL A A B 4%
(vascular endothelial cell injury, VED ALl 3E4T 8 7T,
i1k H Re e A0 VEL MiEPE sy, ok —2amid
LPS 551 EA.hy926 4HAESLES, WEHE T K HEE
e MW = AF H T B IR Bt UL BT 3- e
( phosphoinositide 3-kinase, PI3K) /& H ¥ B
(protein kinase B, Akt) /NF-«kB {55 i@, #—»
N IZIE A OCE B R A AR AL, [R) It At
il A RSN, kb T AR 2 Al Rl T TNF-a
IL-6 IL-1B+ NO F1 ROS (IR, #EmiHhd| 1 VEIL.
I PR AR R AR 7. ROS FINO B =, K
3 FRrp 2K ENE] VEL ERH Z 7 B A gt
S ABEREITRORE , JE R KT (265.5 pg/mL)
(1) VEIL i) 380U Bt . K3l i W e X &
ES R DA R s Wi g o o SR 1 AOE SRS, S
K575 3 4475 Calcoholic liver disease, ALD).
Neyrinck ZEB7HEIL %) ALD /)N RABEBYZESE 17 d RIE
0.3% KREEFEIY), MEL RN R TR I 25 24 2H a1
T EMAE Y RGN TN AR N S R R SR
KEPEH (intectin) (MR, MTIGIE 1 I7iER
JEINRE . RIIRIEAMH] 1 A2 Toll #3244
4 (Toll-like receptor 4, TLR4) #H7¢4$5iE ;e WAIEAL
2B SRR IC A TL-6. PR AN kAt R -1
( monocyte chemoattractant protein-1, MCP-1)
TNE-1, Miux$ ALD f5—E iR fEH. Lidwi sk
B i B S R D R R R ANAE ALD iR R, ik
— B HED I TE AR ) X R B RT R K B2 L)
T EE R IOR IR & B ERRAT A 5.
IR F AR I R B A B AT S o Y A5 SOREAE 9%
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3R T8 RN 28 M A T3 1) 43 b LA B 98 RE A 5% 1) I
%, BEERIEPURER, Wkt i s
AL R RIE PR AE FEAEAF 3 — PR . It
Ab, ANFEEFFIAS [ A RO SR B 7E AR R B A
B RIT ROCRAFAEE R, SR RS I 24538040
JRFEAAN 2 8 5L Z AL B R P A FE A0 T
R B R A AL B 2
2 EREUEY

HATS A IES KB o 5 30 2 M ERR
FAL AU 38-400, TR RA G 2 Ko i B AR
MLy, R A B R R BN 1.15%~
5w%,%<¢5%ﬁ%mm$%¢ﬁﬁﬁiﬁﬁ
FEbR Y, B R B BRI SE & BUETR, UiF
RN YN NN AN Ll NSRS N
K BA BENPRENE, R4 1.
Choi ZE420@ IS WL 820 B R A 7 (F RKIE &R, 2%
KR, KER. KiEB. KERFRZ) XF LPS
7SI/ R AZ B R L RAW264.7 41 i
Nomﬁiﬁﬁ,kWTHE%IWWHW%%%

OH O

RIFLRIEVE S A . KIER, FEREEMNK
TEIRAT NO W= A G AN AR FE A R, T K3
Py MK B3R R, R IRt %ﬁﬁﬁﬁ
SRS BN BT 28 PR IR 4 LU B 2043 g X
5 PRl EEE RSB AT AL, AT
2 TG AR BB ey b R AR 24 ROV F o e i sk 1T £
HEVE (ischemia-reperfusion, I/R) AEAI AR, fHBh
UPLC-MS/MS 7Tt 7 22 K s, Kima, K
B KB AR 2 I 5 PhEERR LG RE
J7RCR UL 2 PR & Y EATL S 253 #1324k .
S5 L WIRB M (P DU B ML RE ) d5ck,  BOA A
ZRE R + K E R B P sk I AE FH B, I
B AR IR SRS 2R R G AR, 205
PrsER AR o i —BHENR B ER . K ey AR
FRAENN UR B ] GeA 35 AH [m VR HEE A BN =
T E AL ) RELT R B TR B R 1
%m%ﬁﬁﬁﬁﬁQMﬁkWﬁ N NN 1N

PN Ll NIEE- PN SN DI Py YN
I RAEFRAE I T E .
OH OH O OH OH O

Ho

KERTE

FERER

1 ARFEBNEMNERE SN FEN

Fig. 1 Chemical structures of anthraquinones from Rhei Radix et Rhizoma with anti-inflammatory activities

21 KEHR

Tk R EBE AN LPS 75 5 11 B g 4 sk
BRUESE, K Z AL REAS NG LH M A 5E, I n]H|
G S AH I A8 SR S, He 32 BRI 15T Nrf2/
M 2L & % BE-1 (heme oxygenase-1, HO-1)
MAPK 5% JEMM % (inflammatory bowel disease,
IBD) ZYIAHKGHE %, wib 1 RAEM G 7
IL-6. iNOS. IL-1B. ROS FI NO MR, X AR
6T IBD fefit 1R . KRB FIL A LPS 5%
/N BT A B R AP e 2hE,  FL A2 B I HOS IRE R
WAL A (5-AMP activated protein kinase ,
AMPK) /Nrf2 i&4%, #lf] T NF-«B. #H & H-1
(activator protein-1, AP-1) NIE L 2 F I 1 (C-
Jun N-terminal kinasel, JNK1) #1p38 MAPK K%
15, T T INOS Fll COX-2 #REAH R IA LA I

I 26 P A1 R R LS, Li 540 B 6 2 T3

1T PI3K/W FL 304 B 08 & ¥ 4E  (mammalian
target of rapamycin, mTOR) {5 ‘5@, | AFpE
BRI SH-SYSY 401 28 5E K 1A ROS FIRET,
AR RN ﬁ%ﬁ%ﬁfﬂﬁ%fﬁ&f,ﬁ
MRFERR LRI ER], &R AT P B A T
TBIT R
22 KERR

ORI T 36 T R Y i T A A R A A AR
WS bR bk, BRI FA IR AT %
S /N BRI RN 98 A DA 538 % R R A Bt 6 A
., X 9 UL R 2 RESEAE SR — B VR YT 2
Ro RIERRE)DRAEYIFI A R ZENT, (BRI
BB AIE T, BT ATE RS RR YA YT 11 A% (AR 7,
50N 53 HEDT 738 R R K S R R P - AR I
BHLH]Z —. Wu ZEESUR BLK SRR Al i i 45 i i
AR DX 2 R0 )22 8 1 B A MR AR I PRI i 1
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PRI, CAERIEVESs I 28 . WF 50 R IR IR IR W]
e 3o ] M AN A S AL AR SR A 2 NOD
FESZAR IR A 25 M 80AH S 8 3 (NOD-like receptor
thermal protein domain associated protein 3, NLRP3)
RAEMATIIE ARG ML iy RAEIRE-S0 . Horr, K38
MR 2LE R et BRI M1 R AR M2 Y
IR A A A PR 7/ 5 R M 4 55 13 40 o
¥ 2l R EBAL, BE MR KA [ S H#9T, Zhuang 55150
IR FE R P 4% NADPH 48U I 2 W 41 4
1L 2 (non- phagocytic cell oxidase 2, NOx2)+ Nrf2.
MAPK 1 NF-xB % {5 5@, — 5@ 40
NLRP3 28 /IMA I 30 el B VR4 TL-1B55 42
KA, 53— 5 THE 5 NF-«B il g4
WUER & 0B 5 WA (myosin light chain kinase,
MLCK) ) F R MBI AL, 3 17 47101 5 8 4 e
HH ZO-1 KEAPMEFE S, LI i b R 240 1 B s
LR AEH - B R T W & B W 5L R B
PI3K/Akt/mTOR 7 5 i I ) 57 5 J0% 2 5 2Ue R
DRl F (¥R, DAL PISK/AKtY/mTOR {55 8 v g 2
69T UC B I 5 L 55 . Dong 50516 H X 4% 24
FITIERE BN T RAE(E 58 PIBK/AKY
mTOR {EHE AR UC VI, H Hidid ik 4h
SEIGAIE W R B R AT 2 R 40P ~ TNF-o. IL-6
FIL-1BRIF=4, NI PI3BK/Akt/mTOR EAHIEE
K, BETRR 2 RR EE R . KRR B o
i e B ) 2, DR AE BTN RORETT T2 372
FF o Zheng FEPALEAR SN LPS 175 510 /)N i Joit 4H 11
U JORE S8 vh R I KT R HAT B B ph e ¢
SEVEA, HEENEE AT PIBK/Akt. 44 A T &
¥ 1/2 Cextracellular regulated protein kinases1/2,
ERK1/2) 1 TLR4/NF-kB 5% 2% RUL(5 S0, )
il AR R BETAINOS RBP4, Rt T
N J R TL-10 FAIRE - Wen 2505304 K 35 411 ] NF-
«B {5 5 I K PRI LR AT 1 AT 9T, @ ST A
LPS 3B ELWR A0 JOER A, R IR s R T il i
VO I A AL W AR S B ) B0 32 ARy (peroxisome
proliferator-activated receptor vy, PPARy) “Z /&t
NF-kB. PPARyMIH & H % 4 Bi{b B 3 Chistone
deacetylase 3, HDAC3) & & RIE/IMERITE R, #RA4E
INMEFITEATBHIE NF-«B 9 Z B H-40%] NF-«xB
B ORI R BT, BT SR RN o

b A N A SR 1 3 B RS R Tl £ 2% RO
FHORIE G T JEE SO, AFLE FH U ) 6 26 T R A AR

e PR AR A A AN A= 0R Y BE W7, AT PR ) K 3
BRI E— P R o B —r) @, g5 E . 8
AR 2 P IRAR BT ROR 7Y SR 20 KT R A ) FH B2
MG 22 VIR 2 T %1 W1 Zhou 254K &
TR IR RIS R R, SRR AAE
U () R B R 2 B Ak RE AV s IR AR AR A . AR Sb
LPS 75 3 (1N 5 240 B S B ik — 35 R W RS iR - 7%
ERERUR BRA R BRI A SRR, H3ZR
LA MAPK {5 5 @B 1) INK. ERK 1 p38
FHORHE R B BEIR AL, 4 T RAMA 1 IL-
1BAT TNF-o IR 57— 7, Zheng S50
THfl g 7 — ORI E 7] B AL 3% 18 7 7 /KB
Z KBRS 2 HHOR B R A8 43 1 1) re-ro A 0B AH LA
F B HSTE ) ZGEGNR A Y 4, B AR
IR SRBEERAHLL, RETRR/K IR B2 S 4 4
HIW AL, 3 HOR BB /K B A K 4T Y it 1 22 18 A 1A
R R B IR IR SR B T-F1 TLR4 21k 454G,
BEMI S| NF-xB {5 5@ 8, 15 KK R A
FAF AR SOREVE R A EAR I A 1, ) 3
IR A RNAE . Li S8 0O 2% 1K 3 IR A = 1R #h
(rhein lysinate, RHL), 3332 1 KIEER KT
MRN 2R RN/ B SEBR 45 RAEW] RHL Al
FREPIERIETT & A 1 Csirtuinl, SIRT1) IFEE, —
77 T ek S8 A LU R T AR 48 ER - FRORE TR, )
—J7 T AT FEAIC/N BRI ZH 2R ABER I 3RIA, 7E AD
BT TR RAIRKIE 7.
23 KEEHE

R 2 FREO AR 2 RGP A R TAE B,
A B 240 i S 56 2 W R 2 HE T T 0 o 4 S AR / 7
#EVE (oxygen and glucose deprivation, OGD/R) %
F1) SH-SYSY 4Hfia 53] TLR4. p-p65 # p-IkB
B A M AAEGIMIA T IL-18+ TNF-a.. IL-6. MCP-1
o RBRM UR RS20t 32 W] K5 3R I e
717 TLR4/NF-«B il B0 2RE SN, A Bl T
i /R 45305800 DR ¥ 2 R KOS M e s ] 2E /M A
HBOE RIEFLRAE ] . X O R EE Y5 T 8/
SRZGPIME TP AR Y, 2R 20 F SR 5T R K B 3R
ik T 503 /N B 2L DR U R 2H 23 98 11 5 i) 55 i B AR
(O A st S iV IR AAT SIS R eiba 259 4=
B1 (high mobility group protein B1, HMGB1) -NLRP3
RAE/MAAE 5 IR FHOE B, NLRP3 ZAE/IMA R4
%, I T IL-1pF0 IL-18 IR, kb T 259
A543 0 1) ST S5 B o
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24 AEKREZR

PSSR R R RN RIEPLRAE R EE A
PERG Y, H A EEE NF-xB. MAPK #1 PI3K i#4%
0] LPS 55 I EME4E 1Y) iNOS. COX-2 Fl %
FEAHOCRR I RIE,  LLAAMH] 2 A it NOL IL-1BAN
IL-6 [P/ A 31, 25 R 3 m AT 22 % REAH O
RN JAE S, K P AR AL R G A R
o 7 F0HESRIR R P 25 KB 34 TNF-a. /5t
FIR R AR -3 INOS FIUHE B2 i 2% 52 1434
A BRI HNEIAE R, 0 o BB 250 A 3 ik 75 5 1 ki
Pt B AR FO0), fi /R KBRS Y S a6-iE e
FIEE KB R AR O M B R, DGR R KB
i 158 B0 T AR AAT R 22V 4, HEERE T
PI3K/Akt/mTOR. NF-kB fll MAPK %% %{551f
B, SEIBUEACRIPI S SORE I EAER, HEim T
il UR #5455 R AR VE RO, I P R i 2 3
IR B R R A Z0-1/2 (R, SEN B 4 5
PAANIAE, 51 R s L AE S RO U g o 7 25
KGR AT DMEHE NLRP3 32 ZAL M 4 /MA R 3L
i, E B ERE A Z20-1/2 RIE, WERmE %
KR LA 11 (angiotensin I, Ang I1) 55 1 I 5
PN B 513 P 9 0 s N, el 7 e I 5 P4 O L
PR A & TR IR T B,

R AR N AR S E 3 B LS R R B B I
PRI, RV 2 S BRI . £
XTI LG ) 5, T 25 KB R A5 MBI T AR Y
NIk RGN A2 RN T )2 K. FEREC)
PR RIT R T BT, @i 5] NS % &
HIFISR KR e HE (A15 31 T A 25 KB RATAY) (AE-
YD) R4h LPS %55 H) RAW264.7 il SL36 3K 1,
[FSEFE T, AE-YJ BIPLR SRR T A 2R E .
AE-Y] AJi#iid PI3K/Akt/NF-kB A1 MAPK/NF-kB &
2, M INOS Fl COX-2 K ARIEF RN
oA, Shi VR RE T Soluplus®-H B R VR A R
YNEIER R, ZIBIER RIS TSR ETIK
WHEFAEYFIH B, I BB RIR S ST
FAR Y B AR BT AR IS 1
25 KEH

KW EE BZ PR PR R
PR, 4T ONS S i 2B AT e « A5t
4545« ICH Ff IR #5455 5 A6 I7 808 . W/
= S 1OSIRI) AR R L 1 B 15247 Chypoxic-ischemic
brain damage, HIBD) KRB, 30K 3 M) vl 41

& % Kl TNF-o. IL-6 FIREEOR INOS [, [F)
I Ry AT R DT 48 A1 TL-10 FROREHECRT I 15 Wit
FHORER A R IEFFHHNH] 7 mTOR/p70 # HEIAER 1 S6
¥ (p70 ribosomal protein S6 kinase, p70S6K) H
WS SR IR AL, RIEMA R RAER . B
ALK B P (%) 7 28 A ALt -5 5% ol 2L 2R3 £ 7 1
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Fig.2 Anti-inflammatory mechanism of anthraquinones
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Fig. 6 Anti-inflammatory mechanism of resveratrol

WIRERG 2000, L KB AT DL i 4] JORE R 13
A IR JEE A 5T A A T SORE A ORAE T s K
EHGURAEH, Emxt 2 Mk RA0IT1EH .

Kolodziejczyk-Czepas “51217E 4 K 3 1 AH 0 45
g T AT RERI TR, T EAHE 3 ANTTI
(D L RBEH] 7 COX. A% &l (lipoxygenase,
LOX) FiZE B i EREE (hyaluronidase, HYAL) %54/
RAEA BB 5 (2) T RBEFHIH] NF-«B.
PI3K 1 Akt 44 AH D@ EEO7VRI F 1 SIRT1 &5 A1
Fik; (3) LRFEHEAMH] 1 AMAREOE MR 7
(R Z2ak02), Li SEOSE I AR 4 b SIS R 30 1 K3 I A
T~ INOS. COX-2. NOx i H HEFFRL, Iy
NF-kB Fll MAPK. #$SiE {5 538 % , #ik] {2 5 A Joit (1 %
JBORT LPS 155 (1) A B A0 R AR 28 0

AR, LR P SOREVE BT 2 0t
FTo Zhao FENEILMRAN LPS 75 /N R /N T 4
MO SIEGIE B, R R /I i Jo3 240 i 43 A (1) 2
K AT TNF-a. 1L-6 Al IL-18 LA K BT FI IR 2R Eo 2540
FRIRF, FE40i] NO 1 ROS (=46, it it iy
2 i R A I ST RIS A RREVER . B
By 1-H 2408 5-1,2,3,6- DU EIEE 175 5 A & 4% /)
BB S | R H AR ER, 455K

TR EA AR D RS S S SR 25T, JER
T30 T AR 8 BR ek 35 AL RO R, fR S T 4L
WRiEZ B EREFH A TG,
5 45

BRI R KB SRS, BRI K
WER. KER. KEZFE. HERHERAKHED
PRI AR 2 . KBRS PR E T
FR AN L% 35 DA B 2R SRR oy B B B S A 5 )
A Rg 2 I8 I 0 SR/ MR BB . W A AR )
BRI R R R bRk R BT
WAk AR AR T SRAEAR DGR
R RIE BB IR AT, AOME . BpiERafd
WA RGP BA — BRI R, UHZAHHA
HRIFMPHE SRELIER . K2R/ R
I K 3 Hp ) B A A P e o R 2% A5 S I B
FNAMEHRESRERIREH, HRFESERL
(] (%) R R R B e e b, 1K T R T —
(1) 20 B B S VAR AL SR 1) 1 22 Bl B &A% (R A 081,
BEAh, K3 AN ] () B A A P 7E A R PR 52995 Hh mT
AN F R VLR R EER, R E b &
YA E LS AT DA BN A, (H AR &2 )
(R AH ELAE R KB 28 /R F I BAR 20 i AN IS 4



FED 2023F 18 $54% B1  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

=313

KPR SYIRIRS ENE . AW FH B 22
eV ) RURT RE 2 BR ) HAE Il PR _ LA — 2D N 3
T, XX EA AL S WIREAT R Rk B AT AT AT K
FEER R IR TR TR AR PR AR A
SR B . AN, B 2GR R BRI
R I F 24 ik 1 B AN S e R B H B
oy FAE kSRR SV AR FoR A B et
TEJNEAH B 7 T IR TT ROR,  $ my K Bk AL
VNIRRT . KRBT AR R SR N 25 4
B BRI 73 AT FE0 T B B T R s AN AL
H BT EEME S, H TR S8R g 5
T I FH 2 AT 58 K o TR AL S P A AR S 4.
LU Z, TN % as B AN RS e R 7y &
FARU P~ RGHE E AL b, iy HLRR B4
E AT B AR AT T A, 7
RKHIEFE, B AR SO BB AR %7 A%
TR .

RBHR FANEHERRGEA AR
SE R
(11 Zf. hEEYE G825 % %100 M]. dbx

Bl Hip AL, 1998: 181-182.

[2] CaoYJ,PuZ]J, Tang Y P, et al. Advances in bio-active
constituents, pharmacology and clinical applications of
rhubarb [J]. Chin Med, 2017, 12: 36.

[3] Zheng Q X, Wu H F, Guo J, et al. Review of rhubarbs:
Chemistry and pharmacology [J]. Chin Herb Med, 2013,
5(1): 9-32.

[4] s, FIE, B, & AR HIRE 2R 13
PR £ B e X HPLC-FP WF5T [J]. TLFE &
IR AR, 2022, 34(2): 76-83.

[5] " EZGH [S]. —#F. 2020: 24.

[6] TKIT5%, WRAKRH, SRMI, 4. K@ 25 HIAE AL 57 ik
o R AEAE BT R (0] h A R, 2022,
31(6): 555-566.

[71 ZhangL,LiuHY, Qin LL, ez al. Global chemical profiling
based quality evaluation approach of rhubarb using ultra

performance liquid chromatography with tandem
quadrupole time-of-flight mass spectrometry [J]. J Sep Sci,
2015, 38(3): 511-522.

[8] Huang Q,Lu G D, Shen H M, et al. Anti-cancer properties
of anthraquinones from rhubarb [J]. Med Res Rev, 2007,
27(5): 609-630.

[9] LiRR, Liu X F, Feng S X, ef al. Pharmacodynamics of
five anthraquinones rhein,

(aloe-emodin, emodin,

chysophanol, and  physcion) and  reciprocal
pharmacokinetic interaction in rats with cerebral ischemia

[J]. Molecules, 2019, 24(10): 1898.

[10] ARt KI5 R08 o ML BRI Rt 0],
[ R RS2, 2021, 33(11): 104-105.

[11] Malaguarnera L. Influence of resveratrol on the immune
response [J]. Nutrients, 2019, 11(5): 946.

[12] Kolodziejczyk-Czepas J, Czepas J. Rhaponticin as an anti-
inflammatory component of rhubarb: A minireview of the
current state of the art and prospects for future research [J].
Phytochem Rev, 2019, 18(5): 1375-1386.

[13] Meng T T, Xiao D F, Muhammed A, et al. Anti-
inflammatory action and mechanisms of resveratrol [J].
Molecules, 2021, 26(1): 229.

[14] *Ens, WEM, KEF, 5. KRBT
SAREFT (3], HEEZ, 2020, 51(4): 908-911.

[15] Kim J M, Heo H J. The roles of catechins in regulation of
systemic inflammation [J]. Food Sci Biotechnol, 2022,
31(8): 957-970.

[16] Olsen M B, Gregersen I, Sandanger @, et al. Targeting the
inflammasome in cardiovascular disease [J]. JACC Basic
Transl Sci, 2021, 7(1): 84-98.

[17] Luo H, Cao G Q, Luo C, et al. Emerging pharmacotherapy
for inflammatory bowel diseases [J]. Pharmacol Res,
2022, 178: 106146.

[18] sk, FAfEA=. Mk th 5 P4 RGE AT STt RE (0],
H &L, 2022, 42(4): 347-352.

[19] Sohrabi F, Dianat M, Badavi M, et al. Gallic acid
suppresses inflammation and oxidative stress through
modulating Nrf2-HO-1-NF-kB signaling pathways in
elastase-induced emphysema in rats [J]. Environ Sci Pollut
Res Int, 2021, 28(40): 56822-56834.

[20] Gao L, Chong E, Pendharkar S, et al. The effects of NLRP3
inflammasome  inhibition in experimental acute
pancreatitis: A systematic review and meta-analysis [J].
Pancreas, 2022, 51(1): 13-24.

[21] ZedE7, WREs, WiER, &5 TR 20 i
MR [1]. BE253HR, 2016, 35(9): 925-929.

[22] 5k, sk, N, . KRR LPS ¥ HHF
VAR 2H 34040 K B JORE IS & Wnt5a-Ca2"-PKC {5
SHESEEREm ] P EGEERE, 2022, 38(1):
39-44.

[23] Luo S, Wen RY, Wang Q, et al. Rhubarb Peony Decoction
ameliorates ulcerative colitis in mice by regulating gut
microbiota to restoring Thl17/Treg balance [J]. J
Ethnopharmacol, 2019, 231: 39-49.

[24] dminde, DEE, MEE, 5 KHEHSHHUGE DSS %
T TR A8 i 98 /N B AREIR &S S ST IE [J]. rh e
B 25247, 2016, 34(12): 2998-3001.

[25] Du X H, Chen Q J, Song J B, et al. Rhubarb-Aconite
Decoction (RAD) drug-containing serum alleviated
endotoxin-induced  oxidative  stress injury and

inflammatory response in caco-2 cells in vitro [J]. Evid

Based Complement Alternat Med, 2020, 2020: 5834502.



*314 -

FED 2023F 18 $54% B1  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

[26]

[27]

(28]

[29]

[30]

[31]

(32]

(33]

[34]

[35]

(36]

[37]

[38]

[39]

[40]

EAEEE, IWH, DA, & BRI E R R ME
F MU [3]. R E SRS 7 R4 &, 2016, 22(1):
158-161.

T, WK, BMEME, & SO REERT R ERE
FHREREEA RN [J]. ThZ45H, 2015, 38(1): 53-57.
Zhang J, FuY D, Li L, et a/. Pharmacokinetic comparisons
of major bioactive components after oral administration of
raw and steamed rhubarb by UPLC-MS/MS [J]. J Pharm
Biomed Anal, 2019, 171: 43-51.

TRA, BREAER, SRR, & OReE KR FEME]E T 16
Al 2 B 1) & BRI T (0] h R EARE,
2022, 37(2): 1036-1040.

Zhao X L, Zhu S F, Li J, et al. Epigenetic changes in
inflammatory genes and the protective effect of cooked
rhubarb on pancreatic tissue of rats with chronic alcohol
exposure [J]. Biomed Pharmacother, 2022, 146: 112587.
Wang K, Guan D S, Zhao X, et al. Proteomics and
metabolomics of raw rhubarb and wine-processed rhubarb
in the treatment of rats with intracerebral hemorrhage [J].
Ann Transl Med, 2020, 8(24): 1670.

A, B, VEB, S BN i R B AR
fEF [70. AN R4 BE2ERR, 2021, 56(2): 258-265.
Lu K, Zhang C, Wu W J, et al. Rhubarb extract has a
protective role against radiation-induced brain injury and
neuronal cell apoptosis [J]. Mol Med Rep, 2015, 12(2):
2689-2694.

Meng J, NiJJ, Wu Z, et al. The critical role of IL-10 in the
antineuroinflammatory and antioxidative effects of Rheum
tanguticum on activated microglia [J]. Oxid Med Cell
Longev, 2018, 2018: 1083596.

Hwang D S, Gu P S, Kim N, et al. Effects of Rhei Undulati
Rhizoma on lipopolysaccharide-induced neuroinflammation
in vitro and in vivo [J]. Environ Toxicol, 2018, 33(1): 23-
31.

Li X, Huang S L, Zhuo B Y, et al. Comparison of three
species of rhubarb in inhibiting vascular endothelial injury
via regulation of PI3K/AKT/NF-«B signaling pathway [J].
Oxid Med Cell Longev, 2022, 2022: 8979329.

Neyrinck A M, Etxeberria U, Taminiau B, et al. Rhubarb
extract prevents hepatic inflammation induced by acute
alcohol intake, an effect related to the modulation of the
gut microbiota [J]. Mol Nutr Food Res, 2017, doi:
10.1002/mnfr.201500899.

s, VIBZR, BIL, 5. B R KBS s i
58 [J]. HHEEZG, 2011, 42(3): 443-446.

Gao L L, Guo T, Xu X D, et al. Rapid identification and
simultaneous analysis of multiple constituents from Rheum
tanguticum Maxim. ex Balf. by UPLC/Q-TOF-MS [J]. Nat
Prod Res, 2017, 31(13): 1529-1535.

Jin W, Wang Y F, Ge R L, et al. Simultaneous analysis of

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

multiple bioactive constituents in Rheum tanguticum
Balf.
chromatography coupled to tandem mass spectrometry [J].
Rapid Commun Mass Spectrom, 2007, 21(14): 2351-2360.
BTER, BN, JEFRAK, S5, KRB 2 p g A2 B
R [J]. FEAEE, 2020, 37(1): 121-126.

Choi R J, Ngoc T M, Bae K, et al. Anti-inflammatory
properties of anthraquinones and their relationship with the

Maxim. ex by high-performance liquid

regulation of P-glycoprotein function and expression [J].
Eur J Pharm Sci, 2013, 48(1/2): 272-281.

Hu B Y, Zhang H, Meng X L, et al. Aloe-emodin from
rhubarb (Rheum rhabarbarum) inhibits lipopolysaccharide-
induced inflammatory responses in RAW264.7
macrophages [J]. J Ethnopharmacol, 2014, 153(3): 846-
853.

FRENE, B, FALE, % KEFELET Nif2/HO-
1 Al MAPKs ] JORE A AL BEEALEIE T[], F
Gk &, 2021, 37(9): 1063-1068.

Park SY, Jin M L, Ko M J, et al. Anti-neuroinflammatory
effect of LPS-stimulated microglia:
Involvement of AMPK/Nrf2 activation [J]. Neurochem
Res, 2016, 41(11): 2981-2992.

Li R, Liu W Z, Ou L, et al. Emodin alleviates hydrogen
peroxide-induced inflammation and oxidative stress via
mitochondrial dysfunction by inhibiting the PI3K/
mTOR/GSK3p pathway in neuroblastoma SH-SYSY cells
[J]. Biomed Res Int, 2020, 2020: 1562915.

Wu W J, Hu N, Zhang Q W, et al. In vitro glucuronidation
of five rhubarb anthraquinones by intestinal and liver

emodin in

microsomes from humans and rats [J]. Chem Biol Interact,
2014, 219: 18-27.

Wu J W, Wei Z H, Cheng P, et al. Rhein modulates host
purine metabolism in intestine through gut microbiota and
ameliorates experimental colitis [J]. Theranostics, 2020,
10(23): 10665-10679.

Zhou Y'Y, Gao CF, Vong C T, et al. Rhein regulates redox-
mediated activation of NLRP3
intestinal inflammation through macrophage-activated
crosstalk [J]. Br J Pharmacol, 2022, 179(9): 1978-1997.
Zhuang S, Zhong J, Zhou Q L, et al. Rhein protects against

inflammasomes in

barrier disruption and inhibits inflammation in intestinal
epithelial cells [J]. Int Immunopharmacol, 2019, 71: 321-
327.

Dong LL, DuH L, Zhang M Y, et al. Anti-inflammatory
effect of Rhein on ulcerative colitis via inhibiting
PI3K/Akt/mTOR signaling pathway and regulating gut
microbiota [J]. Phytother Res, 2022, 36(5): 2081-2094.
Zheng P, Tian X F, Zhang W, ef al. Rhein suppresses
neuroinflammation via multiple signaling pathways in
LPS-stimulated BV2 microglia cells [J]. Evid Based



FED 2023F 18 $54% B1  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

=315

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

(63]

[64]

Complementary Altern Med, 2020, 2020: 7210627.

Wen Q, Miao J F, Lau N, et al. Rhein attenuates
lipopolysaccharide-primed inflammation through NF-«B
inhibition in RAW264.7 cells: Targeting the PPAR-y signal
pathway [J]. Can J Physiol Pharmacol, 2020, 98(6): 357-
365.

Zhou J, Zheng J, Zhang Y, et al. Chitosan hydrogel delivery
system containing herbal compound functions as a
potential antineuroinflammatory agent [J]. ACS Omega,
2019, 4(6): 10185-10191.

Zheng J, Fan R, Wu H Q, et al. Directed self-assembly of
herbal small molecules into sustained release hydrogels for
treating neural inflammation [J]. Nat Commun, 2019,
10(1): 1604.

Liu J, Hu G, Xu R, et al. Rhein lysinate decreases the
generation of f-amyloid in the brain tissues of Alzheimer’s
disease model mice by inhibiting inflammatory response
and oxidative stress [J]. J Asian Nat Prod Res, 2013, 15(7):
756-763.

Li X, Chu S F, Liu Y J, et al. Neuroprotective effects of
anthraquinones from rhubarb in central nervous system
diseases [J]. Evid Based Complement Alternat Med, 2019,
2019: 3790728.

Dong X, Wang L, Song G, et al. Physcion protects rats
against cerebral ischemia-reperfusion injury via inhibition
of TLR4/NF-kB signaling pathway [J]. Drug Des Devel
Ther, 2021, 15: 277-287.

FLF, EEGE, kTR, F. OKE R T RE T
HMGBI1-NLRP3 {5 538 22 i 25 P R I 4540 (0 F
¢ [J]. HZY, 2022, 53(7): 2095-2102.

Pasala P K, Abbas Shaik R, Rudrapal M, et al.
Cerebroprotective effect of aloe emodin: /n silico and in
vivo studies [J]. Saudi J Biol Sci, 2022, 29(2): 998-1005.
Xian M H, CaiJ L, Zheng K N, et al. Aloe-emodin prevents
nerve injury and neuroinflammation caused by ischemic
stroke via the PI3K/AKT/mTOR and NF-kB pathway [J].
Food Funct, 2021, 12(17): 8056-8067.

Zhang Y, Song Z Q, Huang S, et al. Aloe emodin relieves
Ang Il-induced endothelial junction dysfunction via
promoting ubiquitination mediated NLRP3 inflammasome
inactivation [J]. J Leukoc Biol, 2020, 108(6): 1735-1746.
e, i, SRR, 5 FERRATANY AE-Y)
Id PI3K-Akt/NF-kB Hl MAPK/NF-kB &40 LPS 5
T RAW264.7 I RAEA BTHPRE [J]. H E 2522708
k%, 2021, 37(12): 1700-1708.

Shi F, Chen L, Wang Y P, et al. Enhancement of oral
bioavailability and anti-hyperuricemic activity of aloe
emodin via novel Soluplus®-glycyrrhizic acid mixed
micelle system [J]. Drug Deliv Transl Res, 2022, 12(3):
603-614.

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

FR/N=, EBERESe, XA, & B B WL HIBI
B AR R B L SR SRR A SR S R [T]. o [ A e 2
=&, 2019, 35(24): 3015-3020.

Jadaun K S, Mehan S, Sharma A, ef al. Neuroprotective
effect of chrysophanol as a PI3K/AKT/mTOR signaling
inhibitor in an experimental model of autologous blood-
induced intracerebral hemorrhage [J]. Curr Med Sci, 2022,
42(2): 249-266.

Zhang N, Zhang X J, Liu X X, et al. Chrysophanol inhibits
NALP3 inflammasome activation and ameliorates cerebral
ischemia/reperfusion in mice [J]. Mediators Inflamm,
2014, 2014: 370530.

Bai J R, Zhang Y S, Tang C, et al. Gallic acid:
Pharmacological activities and molecular mechanisms
involved in inflammation-related diseases [J]. Biomed
Pharmacother, 2021, 133: 110985.

WuY, Li KY, Zeng M L, et al. Serum metabolomics
analysis of the anti-inflammatory effects of gallic acid on
rats with acute inflammation [J]. Front Pharmacol, 2022,
13: 830439.

Hu G, Zhou X. Gallic acid ameliorates atopic dermatitis-
like skin inflammation through immune regulation in a
mouse model [J]. Clin Cosmet Investig Dermatol, 2021,
14: 1675-1683.

LinY Q, Luo TY, Weng A L, ef al. Gallic acid alleviates
gouty arthritis by inhibiting NLRP3
activation and pyroptosis through enhancing Nrf2
signaling [J]. Front Immunol, 2020, 11: 580593.

Liu Y L, Hsu C C, Huang H J, et al. Gallic acid attenuated
LPS-induced neuroinflammation: Protein aggregation and
necroptosis [J]. Mol Neurobiol, 2020, 57(1): 96-104.
Sunil M A, Sunitha V S, Santhakumaran P, et al. Protective
effect of (+)-catechin against lipopolysaccharide-induced

inflammasome

inflammatory response in RAW 264.7 cells through
downregulation of NF-«xB and p38 MAPK [J].
Inflammopharmacology, 2021, 29(4): 1139-1155.

Tu S, Xiao F, Min X Y, et al. Catechin attenuates coronary
heart disease in a rat model by inhibiting inflammation [J].
Cardiovasc Toxicol, 2018, 18(5): 393-399.

Prince P D, Fischerman L, Toblli J E, et al. LPS-induced
renal inflammation is prevented by (—)-epicatechin in rats
[J]. Redox Biol, 2017, 11: 342-349.

LingJ M, Wu'Y Q, Zou X J, et al. (—)-epicatechin reduces
neuroinflammation, protects mitochondria function, and
prevents cognitive impairment in sepsis-associated
encephalopathy [J]. Oxidative Med Cell Longev, 2022,
2022:2657713.

Navarrete-Yafez V, Garate-Carrillo A, Rodriguez A, et al.
Effects of (—)-epicatechin on neuroinflammation and
hyperphosphorylation of tau in the hippocampus of aged



« 316«

FED 2023F 18 $54% B1  Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1

(78]

[79]

(80]

(81]

(82]

(83]

(84]

[85]

[86]

(87]

(88]

mice [J]. Food Funct, 2020, 11(12): 10351-10361.

Wang J P, Li P, Qin T, et al. Protective effect of
epigallocatechin-3-gallate against neuroinflammation and
anxiety-like behavior in a rat model of myocardial
infarction [J]. Brain Behav, 2020, 10(6): €01633.

Zhang S, Zhu Q, Chen J Y, et al. The pharmacological
(EGCG) on
Alzheimer's disease animal model: A systematic review
[J]. Phytomedicine, 2020, 79: 153316.

SRER, TR, RSy, S5 BRI RIZGEAE A KR
RN st e 3], BT Zi% 0 &, 2022, 37(2):
214-217.

WRR, S, Aatih, S5 R PTREI0 S /N BT 40
BWOREME RIER TR iR (1] hEZARRE,
2018, 53(2): 85-91.

Wang R, Wang Y M, Wu J M, et al. Resveratrol targets
AKT1 to inhibit
cardiomyocytes under acute sympathetic stress [J]. Front
Pharmacol, 2022, 13: 818127.

Gal R, Deres L, Horvath O, et al. Resveratrol improves

activity of epigallocatechin-3-gallate

inflammasome  activation in

heart function by moderating inflammatory processes in
patients with systolic heart failure [J]. Antioxidants, 2020,
9(11): 1108.

Recalde M D, Miguel C A, Noya-Riobé M V, et al.
Resveratrol exerts anti-oxidant and anti-inflammatory
actions and prevents oxaliplatin-induced mechanical and
thermal allodynia [J]. Brain Res, 2020, 1748: 147079.
Cong L, Lei M Y, Liu Z Q, et al. Resveratrol attenuates
manganese-induced oxidative stress and
neuroinflammation through SIRT1 signaling in mice [J].
Food Chem Toxicol, 2021, 153: 112283.

Le K, Chibaatar Daliv E, Wu S S, et al. SIRT1-regulated
HMGBI release is partially involved in TLR4 signal
transduction: A possible anti-neuroinflammatory mechanism
of resveratrol in neonatal hypoxic-ischemic brain injury
[J]. Int Immunopharmacol, 2019, 75: 105779.

Peng X, Wang J, Peng J, et al. Resveratrol improves
synaptic plasticity in hypoxic-ischemic brain injury in
neonatal mice via alleviating SIRT1/NF-kB signaling-
mediated neuroinflammation [J]. J Mol Neurosci, 2022,
72(1): 113-125.

Zhao H S, Mei X F, Yang D F, ef al. Resveratrol inhibits
inflammation after spinal cord injury via SIRT-1/NF-xB

(89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

(98]

[99]

signaling pathway [J]. Neurosci Lett, 2021, 762: 136151.
Tian QY, Fan X F, Ma J S, et al. Resveratrol ameliorates
lipopolysaccharide-induced anxiety-like behavior by
attenuating YAP-mediated neuro-inflammation and
promoting hippocampal autophagy in mice [J]. Toxicol
Appl Pharmacol, 2020, 408: 115261.

Braun B J, Slowik A, Leib S L, et al. The formyl peptide
receptor like-1 and scavenger receptor MARCO are
involved in glial cell activation in bacterial meningitis [J].
J Neuroinflammation, 2011, 8(1): 11.

Calvello R, Cianciulli A, Porro C, et al. Formyl peptide
receptor (FPR)1 modulation by resveratrol in an LPS-
induced neuroinflammatory animal model [J]. Nutrients,
2021, 13(5): 1418.

Feng L F, Zhang L L. Resveratrol suppresses Ap-induced
microglial activation through the TXNIP/TRX/NLRP3
signaling pathway [J]. DNA Cell Biol, 2019, 38(8): 874-
879.

Wang Y P, Shi Y, Huang Y Q, ef al. Resveratrol mediates
mechanical allodynia through modulating inflammatory
response via the TREM2-autophagy axis in SNI rat model
[J]. J Neuroinflammation, 2020, 17(1): 311.

Ma S, Fan L L, Li J C, et al. Resveratrol promoted the M2
polarization of microglia and reduced neuroinflammation
after cerebral ischemia by inhibiting miR-155 [J]. Int J
Neurosci, 2020, 130(8): 817-825.

A, A, WA LR AR (0] P EB
FRBLFH 2%, 2009, 26(7): 549-552.

FA, EIR, BREE, . KRB EAE H AL
FLHtE [1]. REZ S, 2020, 31(11): 1386-1390.
Mickymaray S, Alfaiz F A, Paramasivam A, et al.
Rhaponticin  suppresses through the
inhibition of PI3K-Akt-mTOR pathway [J]. Saudi J Biol
Sci, 2021, 28(7): 3641-3649.

Li R G, Chinnathambi A, Alharbi S A, et al. Anti-
inflammatory effects of rhaponticin on LPS-induced
human endothelial cells through inhibition of MAPK/NF-
kB signaling pathways [J]. J Biochem Mol Toxicol, 2021,
35(5): €22733.

Zhao F F, Tian H J, Chinnathambi A, et al. Neuroprotective
effect of rhaponticin against Parkinson disease: Insights

osteosarcoma

from in vitro BV-2 model and in vivo MPTP-induced mice
model [J]. J Biochem Mol Toxicol, 2021, 35(1): 1-9.
[iEmat EHW]



