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Research progress on pharmacological activities and mechanisms of farrerol
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ABSTRACT Farrerol is a dihydroflavone compound extracted from the dried leaves of Rhododendron dauricum belonging to the
Ericaceae family. This article systematically reviews relevant research on farrerol both domestically and internationally, summarizes
its pharmacological activities and mechanisms of action, and finds that it exerts cardiovascular and cerebrovascular protective effects
by maintaining the homeostasis of vascular endothelial function and inhibiting vascular intimal hyperplasia; exerts renal protective
effects by activating the nuclear factor erythroid 2-related factor 2 (Nrf2) signaling pathway to reduce renal damage; exerts liver
protective effects by inhibiting the phosphatidylinositol 3-kinase/protein kinase B signaling pathway, activating the Nrf2 signaling
pathway, improving insulin resistance, and reducing lipid deposition in the liver; exerts neuroprotective effects by activating the
Nrf2/Keapl signaling pathway, inhibiting the Toll-like receptor 4 and cyclic GMP-AMP synthase/stimulator of interferon genes
signaling pathways to reduce neuroinflammatory damage; exerts bone protective effects by promoting tendon formation and
inhibiting osteoclast differentiation; exerts antitumor effects by inducing tumor cell apoptosis and weakening tumor cell invasion and
metastasis; and exerts antibacterial effects by downregulating «-toxin expression, interfering with [ -lactamase/penicillin-binding
protein 2a (PBP2a), and inhibiting PBP2a oligomerization. Currently, research on the pharmacological effects of farrerol is still
mainly focused on animal and cell experiments. Further mechanistic studies and clinical trials are needed to provide theoretical basis
for its new drug development and clinical application.
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Li %" HoO. 175 5 AN JBF K P9 B2 EALhy 926 41 it
PRATREA rh A 3, K S 22 T BELUT 20 B S M 5 00 e 1/
2 (extracellular signal-regulated kinase 1/2, ERK1/2) {5 %5
i [, B 5 A1k W 7 AE B (superoxide dismutase,
SOD) . & Bt H Ik i3 48 1k W) ¥ (glutathione peroxidase,
GSH-Px) iifi 1 , [% 1K 3 % % (reactive oxygen species,
ROS) . N [ (malondialdehyde , MDA ) 7K , M i ik %
PN EZ A S A 40 , 18556 400 B 3% g, a0 T A PN R 4
SERENE o ST AT AR AR [R] R AR rh i — 20 A B, FE Y
F AT LA B SRR R I A N B 0 B A, A
TN REEARG P Bz A0 3 a7 P YO M 5 & B, A Il A
E 5k I (angiotensin II , Ang I )75 5 1) KR IE NG Mg 32
BNV LS -7 L A 75 20 Jif 58 5 A5 A AR 0 45375 T 1Y
KBRS B Ik 1 A5 P B AR AR P ST, A S 3R AT SE
B 1) Grp78 $ i Wik g ok UL 3-34 1 ( phosphatidylinositol
3-kinase, PI3K )/Z& [ #Jiff B (protein kinase B, Akt) /1
)14 76 0 A% % L 5 11 (mammalian target of rapamycin,
mTOR) {5538 1% , BHWTRZ T IR 2 & 45 M B & & e AR
A S R B 45 A 3832 1K 3 (nucleotide-binding do-
main leucine-rich repeat and pyrin domain-containing re-
ceptor 3, NLRP3) A4t /MAE Ak, I F1 41 il /- % 6 (in-
terleukin-6,1L-6) iy SR FE I - o (tumor necrosis factor-
o, TNF-o0) F0iE 58 Rl F-3R3A , DT ) L7 PR 3 A
1.2 FAENEFBAMEE, E NS4

Li S5 E KB & F ¥ UL 48 i (vascular smooth
muscle cell, VSMC) H1 & B, #1582 7 S5 M E 21K B
(estrogen receptor B, ERB)FHEAEH , #1ifil VSMC i 55
HATH o Qin FF"E R BR B IR 3 B0 ik il A & kAR A e
S, RS F AT LY H AR B 3 A2 AR A
B3 T8 PR AL ) o R A A2 57 4 (ryanodine receptor,
RyR)ZiE , NS> VSMC i N 45 25+ N It -5 Bk, ik
55 K L A = B bk i s i e Pk . Qin S5 — 20
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W58 & B, ARG 2R TS KRB VSMC H auD-'H E IR 2
&R JE WLER B 1 5% BB (myosin light chain kinase,
MLCK) % ik DA K WLER 85 F B B2 1 #2307 £ 1 (myosin
phosphatase target subunit 1, MYPT1) 1 JLEK &5 1 45 £
(myosin light chain, MLC) IR Ak 7K F- , DT e 1 45
Wi Thig. HeAh, Lin 5558 f — R 55T 1l 48 N J A
K [H ¥ (vascular endothelial growth factor, VEGF) ()31
P25 N2 BOAE RYIE S, KRS 2 5 VEGF A 3R 1Y
SEAU, T3 VEGF /-S89 AH A P T4
L3 RO ALLRRE, FELZ O ALER

FRETERT R R 15 S 00 R AL IR K B
AU I, A BY 2R AT IR A A (5 2 P450 2J2(cytochrome
P450 2J2, CYP2J2)/¥F % — 1+ ik — )i IR (epoxyeicosatri-
enoic acids, EETs) fll, 1 11, 12-3R 5 — Bk =& iR
14, 15-3048 = Bk I mA G = K, 082 K B0 L
YAl B O . Tu SE R IR O AL K B E
S, M RY 2R AT 3E O AMP 1 R B8R BT RE (AMP-
activated protein kinase, AMPK) {5 %5 i i , [ I 1 1k
Wy W R B4 5E W) 1 2 IR o (peroxisome proliferator-
activated receptor o, PPARa) K3k, I CD36 ik , T
A R U L R BRI o0 g 8 I i RO LT 2 A
A, A I 5 7E Ang 115519/ BLO USSR FILL s B
SRR b B, R BS R AT i A0 ERK /2 /5 S5 i,
1 NADPH % {L.fif} 2(NADPH oxidase 2, NOX2) L\ J 0>
B B PR A DG R PR A 8, DA T 1 ) JUL 4 AR E R
55 UL HAE 0 LI B, A T 0 O JUUIE RO B B 5, S
SR VAR R,

PR PG AT 0, A S 2% AT O 2R 04 N B D RE AR A
AU i A PN IR A 5 P VSMC, B I A T 4 s PRI
JULZIE B, S0E 28 . LR A, AT 2 4220 i 0L 65 AR 4P P
ELORHIL 1 LR 1
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SNSRI IR UL B s Ao R B, FERY
2R AT R B A U B A , e D RE AR DG AR bR, B
O E I iR A S B
/N b B AR AR A rh e B, R S 2R AT E O A% R
SER 41 & 2 A & HF 2 (nuclear factor erythroid 2-re-
lated factor 2, Nrf2) {5530 #% , [ AP ARG RIA , I5BR
ROS, MM B /N b K2 i b S A R i dbi AT . Ma 26
WF5E & I, K Y 28 76 R 75 5 1) 1 1 B I /) BRUASE 7R
rf, AT Ao [ YR R il 7 ) 8 11 (phosphatase and ten-
sin homolog, PTEN) i75 5 J# fif§ 1/Parkin i& 12155 3 ki 14
H W, T REZE B 2 AR AL % . Chen 2678 R iDL 11
B ZR 2 AR ob 2 B, AL B 2 AT S R NOX4 A
(1 ROS/ERK1/2 {5 5 Ml s , % ' AR IR A i A o #h ke
AT, AT S 2 0] T i i Nrf2 {5 558 #% 985 PTEN i
T 1/Parkin ¥4 Il ROS/ERK 1/2 5538 #% 55 , I
B, s A S A ER
3 FHRIPIER R

X355 A0 5 B W7 P T 9% (metabolic associated fatty
liver disease, MAFLD ) J& 4= ER Il P4 & UL 14 12 4
I , FL A EARNE AL FE AR BT TR B 5 R IKPT S . Gao
SEUFE MAFLD /N B 2 B, AL RS 28 AT 98 4 1 1 R
BERR AR A2 AR B 1 33K | I8 3 1 1 22 32 AR W R Ak, Sl
PI3K/Akt {5538 [ , AT et /)N BRUE 5 R H1K0 5 I A
FRDURR, JE 1M 2% /% MAFLD. Wang S5 78 X 2 Bk 2 FE 1y
V5T 1 2 /s BUSE AL vh A 3, A B 2% AT 3 e o
Nrf2 {5530 % , 38 5/ BUFF DTk BE T, I3 c-Jun
AR I A T A SRR T, AT et /s B2 AT
i3, R AT AT, AL S 2 AT 5E G B0 ) PISK/Akt {5 5
%, T Nrf2 {5530 1, s B 5 RASHT SRR Bt
S, Nt &R VE
4 MEFRPERRILE

MRZERA B ANBT R P8R (Alzheimer disease,
AD) 1A 4> #%J% (Parkinson disease, PD) Flk ifi 14: figi <
(ischemic stroke, IS) &5 & — A LAMETTHA THEE 28 e
TERIE PSR, Cui 55778 B-VE MR 11553 19 AD /)y
SRR HR RS AL RS 25 ] 306 Nrf2/Keapl 5 538 i#%, T
TP A AEGR IS | MR LR A D) BE I 0l A AL
145, A 22 SH-SYSY M JH T, i 4% AD /) i
PR S AE o 8 W 7E g Z2 B (lipopolysaccharide,
LPS) 1555149 PD K BB AY b 72 L, Kt Y 2% 38 2 FELIBT Toll
FEZAK 4 (toll-like receptor 4, TLR4 )5 538 12 J& 405
P 4% K 7 kB (nuclear factor-«xB, NF-kB) | Akt 5 F
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TR AL AN /N Jo 240 B 3% Ak, B 20 S i A S5 4 W, DA TT R A
PD K RAERI o S 6 HE LPS 15 R 17/
I S5 240 L 4 i ABS TR v O B, AL S 25 RT a  oh PAE TR
H -7 HE WU (cyclic GMP-AMP synthase, cGAS )/ 14
Z LR 3% 25 1 (stimulator of interferon genes, STING )
T PRl R A SN, A /N BT 2 L T, DA T D
B2 /NS T A M A RE B 5 o A /) B R R o -8 1 i 15 5
R kERS ZR AT I EERR AR RN e A R
ik AR TOAETE B 2 TTIE T, T
/BB DI RE B L™ o H AT, REAS 2R AT
1% Nrf2/Keap1 {7553 #% , #1 ] TLR4.cGAS/STING {5 %
P WS SRR T , S ST , DA A A
LR ER
5 BRIPIERARME

JUUREAS 3 5 B Jo i e 349 Sy i DA 8 02 3l R G B AT
PEWAE , i PERE U 5 B 5 s R 5. W
ST Ji D b ) U R B AY rh ik 52, Ak RS 3K
T R AR S AT, A R R BV A A, 2
LU AW 12 PR . BRE ThU R AR S A M SR 5 b
PR, B 2R AT R0 S A P b AT T 20 U AR 4 ) ik
B AL 534k B — DR ORI S 0 B A N BRUSE
RAP RS, A S 2R AT A 40 ) NF-«B/ERK 55 18 %, 10
il BB A 34 Db R I, DT e i DR AP R T
H T, S 2R AT A ATURE A= B, e FILREE A= ) g 2
PERE, LA B 4 oA, A s P e
6 PrhhiEIE R R

I8 1 Sy 7 B R N\ S A B 1 A PR 5, L At e
FRYGTE (228 e A% D AFIE™, Chae B &I,
¥ AS 2 0T 3 o OE ERK {E 7 1, 55 S 00 B
SKOV3 ML T, Guo FF"7E N Jitise LAC 4 rh & 3,
RS 2 AT O SRR PR TR AR, R B D) RL R 2R
11 3/9 (Cleaved-caspase-3/9 ) #ik , T I B UMK EL I 2
2ok, A A8 LAC 419089 1=, Zhang 5 5%
KB, KL RS L S EORAR A S TR AR S0
I S R A iR E J . Hao S8V WF 5T & B, A1 S 2 K AT
e 240 1 SR B BEL A T Go/ G 5% Go/M 9, DA 00 i) 98 40
O A B ;5 [R]BF, kS 2R 34 AT 38 o B0 i i A 2R K R B
(transforming growth factor-B,, TGF-B:)/Smad2/3 {5 5if
PEA 0 b KA Ak, 250 e A0 i 1 (= 28 S
FofieJ1. PR AT, A RS 2R T 58 A S ERK (R 538
5 R A0 1 5 8 AT SE A ] TGF-B1/Smad2/3 5%
T I U IR A0 i 2 SRR RE T, AT A AR IR
YEH
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o DA R e i R DL ) , T 24 TR AR AN
W HH B 25 UGS IR T R B OPR A, IR, -4k 2k
R 1Y R ARG PR R Y TS5 19 . Qiu
SRS R B, AL RS R AT AE 4~16 pg/mLEKE PR E T
1A <5 (0 4 PR T - TR IR VAR IK BRI BURTE . Yu
SERITSE K B, AL RS AR AT A T B- N ISR T R R A
4 # 1 2a(penicillin-binding protein 2a, PBP2a) £ ik , i
TR Y 4 PG R 4 B (0 2 TR TR PO TR 245 5 3 ] 3 2o Al O
R G, RN ] PBP2a £ 584k , DA T 1S 5 AL BS 28 XF
TS FP AR P ARG B (O A BRI O DU B o el el 20, A
A 2R PIE S T I (0 2 BRTAT -7 R BRI
Pt TR T4 B- P9 Tk i T/ PBP2a 3 3K 411 i) PBP2a %
AW RS P AR P ARG o (A BRI T 28, AT R %47
AR
8 #5iE

RS 2R JE MAR Y6 L 21 b 20 B A5 3] 19 — S i 28
REIRIENER Sy, BAT ) IZ W 25 BRSP4 U AR A 4P
FAR 0 0075 T e L RAF R T ).
T A A D A SR, A B 20 24 B PR AR HTBIL A 2
FTVAGN A, J BT 3 o 2 L4 P B D REARRAS (4
o) XL A I A S A T AL , 400 T 1t A8 DR AP VR 5
AT 3 S YOS Nef2 {5 508 #% L U4 PTEN U5 S 3l 1/
Parkin 342 I8 42 W 007 , 4% R 4P/ 5 o o 400
PI3K/AKt {55538 B , 0 Nrf2 {55 30 B, 2t e & 24K
PO IR BTIUARAE , K AR IO T T A S0 Nrf2/
Keapl {55 % , 1] TLR4 .cGAS/STING {55l }% , Ik
BRI, A R T s e 2 U
A LA E AR AL AR TP A s AT i
it 200 LA 1 DS A R A AR R S R RS RE ), R
Jifgea VR 5 P E A R O - B AR AR T B- Y T
PBP2a ik il PBP2a SRS, RAEHURLEM

SRS R B 25 BRI E 45 201E 2 300k, (H 24 i iF
FEAT LAY S s A AR S T il = AR PR 16 4R
I DA S8 A2 e A 0P, 3t Ay R i G i PR Ak
B SCHER AT, AR n] H LA S 20 K R G0
LI REE AL  ARFERS 2 BHE S TT R R GRS LIS
AT BOARA, S A B 2R A 25 A 55 1l PRV FH 4 4t 2
B
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