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A review on biological activities of kaempferol
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Abstract: Kaempferol is a flavonoid widely found in many vegetables, fruits and herbal medicines with many
biological functions, such as antioxidant, anti-inflammatory and anti-cancer activities. Kaempferol is safe and non-
poisonous and has excellent development prospects. Here we review recent research progress on its bioactivities
such as antioxidant, anti-inflammatory, anticancer functions, decreasing the incidence of diabetes, atherosclerosis,
and osteoporosis, protecting nerve, liver and cardiac muscle, and inhibiting protein kinase. Besides, further

prospects for exploitation of kaempferol are probed to provide useful information for the application of kaempferol.
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Bl LIS FEEH

2 LB R E N AE

SRR 40 B P SR TR B K T P A A )
B — PP HETIRAS o A N 35 12 %8 (reactive oxygen
species, ROS) 5ifi % (reactive nitrogen species, RNS)
HIr A KT ANy FEE R, ROS & KEH Rt
5l BACSLEL S B 5 ROS Al RNS 6 4% 5 41 g Py 34
f A ¥ R AEFEAE R, AT A )
i~ AT DNA S840 K0 F o X B4 A0 R
R SRR . #HERAT R« HE PRI
FERE. RIESZ MR AL S RIERFERRE P,
HENAR P RTS8 75 AT DL R AL X o A8 S 380
M FE — € F2 FE 1 BH 1k BAE 221X Lo 5 T R 4B 5
KIE.

PR AR, 1L AT T DA 2 )5 iR 2
II (triphosphopyridine nucleotide, NADPH) & Fe’* i%
SRR R S8 R B B AL B, TE R A
I E T, AIEA PR FE T X S R 2= 5| i
SR LS B R s R, L 2 A AT DA )
A ARG A IDCH IO E AR A DR TR -S-
RSP AAEE R IE, AT PR RS A1 2 A
AN AR TR 5| kS /0 BRUVF LR B SR AL B U 8, 3
% E 1 R B AT R A A B — s R E R B ik
Ah, 1L ZR IR BRI AL 3R A A 1 (HO-1) MRk,
s S —EH A B A (inducible nitric oxide synthase,
iINOS) &—4 L% (NO) 7742, AT fRY RAW264.7
W20 B AN 52 i 22 B fr i 17

3 WEERYInfEThEE SERLE

JEE IEAE ™ S U R NI A AR, LT
BIATR YT SN — MR B ORI, R
Wy ARG (U B BB SAiE . ARPEDT I
I8, LA AR S S ) R R Y, B

e B g UYL e UYL A UL B
s U A5 2 Bl MR A i A K, RIS S
MR T s HAS Bt m] DU HoAh R 16 9T T i 45 A A
F L ms s ia T R0R U Rk, &S meT B E N
— B E R RE T AR 9T AR BEAT 1E— 5 [ TT R AN
HIF o L2 ot Jahe i A 27 U5 K v o Bl T LA
ANLLR LA TTTH
3.1 IR A BT E AR i R LR AR A T

2250305 5 R A L T (0 6 = VPN HLAE
FERETRTT A RO — AN E AR . Lee % " R,
L 253 By mT DA 2R AK 465 i e 4 D HT29 (1) G 5 53 46 &
70 DNA B (19 7% BOFD 0008 T 4 R i 5 s, 9F
SUA KSR HE— BRI, LR ALl
T 2R AR BE MR R AN C IR, W
SR O T = N LS A N I N R 7 5
HT29 40U = fEAR N AP SEER T, Rk 1 i
Ao 2L A Y T B 3 PR A L T A, IR
oL 11 1) 40 L A4 - R S Rl /22 2REOE AL R B
(extracellular signal regulated kinase/mitogen activated
protein kinase, ERK/MAPK) il #% . 5 MENLEE 3- 3
fif / 55 134 (phosphatidylcholine 3-kinase/protein kinase,
PI3K-AKT) i@ %55 Bman it ", (EXER 1
CENNEERTE S AR
32 FSEE AR

WEFLAR T, L2 o) 22 s 4 0 A R I Y R
07 ) 2 P ) SRR BEL A o SO 4 J S AR
JE A8 A S I B (cyclin-dependent kinase, CDKs)
(RS B DDA 5, T CDKs PG T 3 5 410 g
JAMIE A4 &, CDKI1 54114 8 5 Bl (Cyclin
B) 145 & X At N 2257 20 35 2 0 E 2 IAE
Ho 1hizs By n] i FEAIC 1S J2 40 i 9 CDK1/Cyclin B
W E AP0 M LR GyM B AAH SR A R,
75 B A0 G/M R A B e K B e 4 Al
CBRH7919 22 AR FE L 28 Wy AL B, 20 B e BEL e
7E S Wi, MR B T ], HBHERE 5245
VEF MR B 2 EAH O MO0 LA Iy A 3 AR B 5 2 MCF-
7/DOX B F5 21 M 24 4 L i 688 1R 41 Jfo i Go/ML )R] 30
BEH , LR p53 JERIAN p21 SRR IA 38 0 17,
UL RN, 5 A0 N IRE A FT R Ll R A
TR Y F LA 2
3.3 HIFIERARRRERIM . ERFRE

PR TR A BORSEME 4T, HRA
RE TS 4R T MR, X0 IR 9 AR 2 6 4 A 5 1RV
TR, AL, DRI, S e 4 i 1)
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TSR 2 0 2 VP4 25 W e i ed ARCR () — A B AR
Fro 374 JE 5 H I (matrix metalloproteinases, MMPs)
AT DL fife 40 B A1 25 o7 R 1 - Fh B gy, TR g
AR 2B H 2% bR, (2 MoRd R 28 5 % vkl O
PEVERT . Li %5 U @l ik g ohses, BT 7L
X IR I T AN 1) e, 45 SR 3 L 2% 1wl e
P 5% 3% R 7305 25 11 1 (activator protein-1, AP-1)
A MAPK {5518 2%, #0f MMP-9 (13514, A
il ¥ MDA-MB-231 A FL i 40 M & b LA AR
2. ENTIiERE R AR N seiad, LR R
7N B AR R, FFERER T
MMP-9 )52k . S4b, 1L A5 Ey o nT Lo i ) b -
[E1] A A i N /N i s 4 i i A 1, DL
) AKT-1 /5 1) Smad3 7£ Thr179 %5 i i R 1L
S e 2 A B E U AR, o S s v
AR T8 IR ZERRE 1= R ETUE Dk
Sy v
3.4 EEHAMEBRERT AT

— LETRUHE YT BG O AT LA A5 BT X R
AHREI AR, AHEXT IR B4R AN A 235 5
Wi, PI3K/Akt M1 ERK i % /2 75 3 40 i o T 1) 2 22
WG, CERE 40 AR S B BB E i s B e
PER . WEICEREH, (L= 78 R AR R P 5258
50T 3@ i 3] PI3K/Akt A1 ERK 38 B I 0E 28 ki 44
RT3 B 8 R ST X i PR IR T RBCR P R,
SRy AT DA S — P 18 1 22 4 0 il v 7 38 ) ok
AT RAFNFIA

Ak, BRI, LR T P 2 e
XT OVCAR-3 G5 96 240 B A8 < (1) #  FH H AR
ML) 5 300 1 38 FE TR c-mye (G S 96 19 I Ui i,
WLz P AN AT DA S8 O VR T AR AR, B mT A
SR A 25 YNRTT BT AN
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RAE L 2 M 2B PR R A R SR E )
FASR, P JOE IR S AE 2 R R AE SR (1367 P &
REZ, WIFURW, WM A0 PR MITRIE
HI, A PR 3 A4 T 755 0 28 Bl O 12 R A
FHRFEDIZRIE, MR SRR &M 277 DL K R
EAE L a]

MAPK. % F¥# C (protein kinase, PKC). PI3K
A Janus WG /5 5 i T M S0 @ B (janus
kinase/signal transducer and activator of transcription,
JAK/STAT) % {5 5 il #% 3412 5 1 795 RIEA BT %

i BYL I 5 B I WORE £ 1 A R SR IR T
(nuclear transcription factor-xB, NF-xB) Fll AP-1 [
ik, MR ERAERI R A BFFURIL, LR Re %
& I LPS 5 5 1 N B AZ 40 il THP-1 1) MAPK
PRI, FRAK E Mg M AT AR & R (macro-
phage derived chemokine, MDC). T-#t %% 3 & H -10
(interferon induced protein -10, IP-10). H4HE/ 2 -8
(Interleukin -8, TL-8) &% #E K17 A=, AT A 240
M RAERI R A P Tang % PRI, 1L AW B 54
il LPS+ATP i 3 ) -0 L i 2T 4 41 Jf v PI3K A1
AKT 85 H I BERR AL, AT DR 47 40 AN 52 RE K
4540 . FERIERM A, c-Jun Z 2R EE /55
1 5 ] 8% 55 0% TR F (c-Jun N-terminal kinase/signal
transducers and activators of transcription, JNK/STAT)
A RO 2 e BE SAE A B g A R R 3R IE, AT
N ASRE A BRI B, IR JORE RN Y. LRy
A DL S B T 2 P /)N BRSO B 48 L Y) Tyk-STAT
GO IEEE, RN STAT3 HMuE, M 2 AE
RAELRRE ™,

5 WRBRIHERIFER

AN LR NLAE — Be i 22 3R AT PR L h &
WL, BLFEWA 4 AR (Parkinson’s disease, PD) Al
Ri] 7R IR BRI (Alzheimer’s disease, AD). 111 Z5 1 fE
T I S E AR N, S AR S G R
P45 S B — 2 R Y /E A . Filomeni %5 " B 78 7
L1 273 Py o e R 175 5 ) S PR B PR (T FE R e 22
RIPER, SRR, 1R B R 2 % R4 SH-
SYSY o 22 21 Jf M 2 S 1) 44 8 0 4 AN 32 7 i 1)
s, b AR A AZ I T, ROS 7K1
LRI AL SV & 2 WAE E FRIC. HiER,
W28y A — & M AR DIRE, W LMED— Mg
TE R 2RI 2570 BEAT T R AHI T o

6 LGB E B AESE M

WP CK2, XOFROUBE S e, & RhfE
FURZ 20 M v 3 A7 AE K 22 hRE A 22 / TR R IR B T
Mo CK2 74 i A= B 20 R 5 o A T S B Ao
FEAMMIETE . L. BT R AR R A A
AEEEN. wFEVE T CK2 KRB MG, 7]
LA iR i AR 4 P MO EESE P R B, g
Wy e % S 2 T B 2N AR 1 s CK2 (s e, I
Hox HL-60 20 1 N CK2 F 40 i) 4 FH 95 5 FH 4 x JeE
Ui -2- BAFIFIRME . Sy A WE LR, LR g
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% B ST B 2H N CK2 2R iE e, 1E P A o T
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7o DAL ZR My &5 3 R 2 Ak B 100 2 B B 1 S JHE b
— BN E K TR 97 R TR s . #RiR ik
S PR TR, ARy L@ S0 T () CHOP
MIZIE, XTI I RETS 3 1 HL-7702 N TE 5 4
Ji R T B R AE A

FH Ll 23 Ty Ak 2 J 56 S48 / B %A (anoxia/reoxy-
genation, A/R) 75 54544 (10 LA, wT LA B
25 Wy Be % 38 ok 1T BR R 1 X7 1 (silencing regulation
factor 1, SIRT1) /) PRI RLIARIRAE, W25 H90 Bel-2
HIFEk, RIHXT A/R 75 10 L4038 T 1 PR
YEFH BY, B BR 9% % 0 UL (dabetic cardiomyopathy,
DCM) J2& —FUREBR 10 L, 3 32 1) g BE AR
ST U UL I A 1 PN B2 40 R FR P RS 4 4 3 2, T DL
FOONEDIRERGR . O EY R LR . B1E
R AR PSR I, 1L 2 T G 4 i g B L &
AR7¥) (advanced glycation endoproducts, AGEs) /£ H
J B P R AEL A0 A s T B B E 50 B O B PR
LI SZ A0 IR Y B At M Dh e B G E L, 4R9E T
DCM 2593697 i,  [FIRF3E A 17 1L =2
A FEANE -

8 LLERERRIHBKISHERE LR IAThRE

S ORI JRE [N A 5 BB K SR R AL 1)
BRI ER, 1L 53 1 e i i 410 ) S0P R IRORH 98 hE S
B 1E Bh Bk s RERE AL 1 & A2 . Kong 2 PRI T 1l 43
P ek 2 Pk ok A ASE A AR T 7 =2 AR B2, B LD
2% Ty A g EL [ B VR 5 R 9% 10 J8 S5, 5 v O ] P
MR FRAAR LG, Bk I A 4 P R G B ST -1
(intercellular adhesion molecule-1, ICAM-1). I 4H
R &b B 737 -1 (vascular cell adhesion molecule-1, VCAM-
), B&HEA. 4% 90 M 4k B 7 -1 (monocyte
chemotaxis factor-1, MCP-1) Z5%k Bff 31 [ £ K 7K 7
R K36 B2 FEAC, TR 23 By s g A 24 F%
I JORE RN, B A B b S KR R A A & A 1 7
TEDIRE. BEAh, LRI 2 BOR R B sl Bk FEfE AL
M FEEE VR, BOR O 81— Fh g 78 17 & i f

iE - Ik RERE AL R I 08 (¥ 7 77 B
9 IERERIPEFRRBTIATIRE

iviw ¢ IES AU ATE e i e
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By E R R T E D R . R, L SRy IE )
Wor TG IR S 5 R 2 R P R 4 1 It Al 7K
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