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Research progress on mechanisms of active constituents of Epimedii Folium in
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Abstract: Breast cancer is the most common malignant tumor in women, and there is still a gap between the 5-year survival rate in China and
that in developed countries. Yinyanghuo (Epimedii Folium) is a traditional Chinese medicine with long history for its effects of kidney-
tonifying. Researches have shown that Epimedii Folium and its active constituents (icaritin, icariin and icariside II) have synergistic anti-tumor
effect of multiple pathways and multiple targets which means it has research value for breast cancer treatment. The molecular mechanisms of
the anti-breast cancer effects of Epimedii Folium and its active ingredients have been investigated, and the anti-breast cancer effects of Epimedii
Folium have been described from the perspectives of inhibiting breast cancer cell proliferation, including inhibiting breast cancer cells
proliferation, promoting breast cancer cells apoptosis, inhibiting breast cancer invasion and migration, improving breast cancer immune micro-
environment, reducing drug resistance, synergizing with occidental medicine and inhibiting breast cancer stem cells proliferation were
reviewed in this paper, which will provide basis for further research on cross-mechanisms of synergy action between Epimedii Folium and
western medicine in treatment of breast cancer and development and application of clinical pharmaceutical preparations.
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Table 1 Information of main flavonoids in Epimedii Folium with anti-breast cancer effects

&R 7 FHR 7 i CAS 5
ELEY C33H40015 676.70 489-32-7
EEER C21H2006 368.38 118525-40-9
B-anhydroicaritin C21H2006 368.38 38226-86-7
EEEXE I C27H30010 514.53 113558-15-9

B-anhydroicaritin
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Fig. 1 Chemical structures of main flavonoids in Epimedii Folium with antibreast cancer effects
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HAEH (cell division cycle, cdc) 2 Fl cde25 R IE
fli MCF-7 53 7L Go/M 3 AR g 04, =
FH M FLIRSE  (triple negative breast cancer, TNBC)
R — AR, R Z BR. ZAB R AR
KK 7524k 2 (epidermal growth factor receptor 2,
EGFR2) ik, WIT FBURR, HERFEE.
A EAF RIS, PR R BETR T TNBC MDA-
MB-453 UM T HHIEGEY,  SEos BRI ER
I, VR R REE L 2 ML ) A LR B AL
TER.
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i THE MDA-MB-231 4if R T- & H B k4
o8 -2 2L (B-cell lymphoma-2, Bcl-2) A% X &
FH (Bcl-2-associated X protein, Bax) 1A FIFFAK
PUFETIE A Bel-2 5 DNA BEMER R Bi%
Wi EM (poly ADP-ribose polymerase, PARP) [1]
FISEHE TNBC 48 T208), V8 2 8 150 T L ) 45
KRB ARG AR A T, B R A
JIRA TG B R A D) VR R R AR I R R
-3 (cysteinyl aspartate specific proteinase-3 ,
Caspase-3) %5 MDA-MB-231 g T-1200, ¥4
FEUCH 11 34598 HH Fas/Fas AHOGAET 385 (Fas/Fas-
associated with death domain protein, Fas/FADD) il
A1 T P IR A AR R R 2R A R ] 0 2 1 4 i £
R C AN T35 3R TR 3 B MG T
FYETPY, ERa36 5 EGFR JERUEHTIHE, fi
TNBC 4HiE %A K22, Wang 25230 70 £ 1,
PR3 3B 41K ER036 A EGFR A MRIE,
T TNBC ZHAHF T, AHMIE T8 A L - 3 R ae ]
ERa36 /T M 22 2 5 i 40 & H A ( mitogen-
activated protein kinase, MAPK) /4l g 41N 5 2 [
(extracellular regulated protein kinases, ERK) i
PRFIMERLZ XS cyclin D1 19355, 855 cyclin D1 [
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HAEEZEMN . S1CEPYET RN 5
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TR I B R HE DAL R L, R8I oS AMP 4K
#H B W ( AMP-activated protein kinase ,
AMPKO 75 40 F 5% , 32 [ SRR 1817 55 ) MAPK
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BR-3 411 MDA-MB-231 4l 1)3454. AMPK %
AT AR T B A EAE R, MAPK KRS
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8] - 78 i ¥ 1k Cepithelial-mesenchymal transition ,
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f-«kB (nuclear factor-kB, NF-xB) /EMT i %4
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ML AT BE 53858 GPX1. LR BESE &R H (E-
cadherin, E-cad) FIBJ{JJH! Caspase-3 Kk, il
e S ZRE I} 85 H (N-cadherin, N-cad). WHHEH
F Ki-67 MIFIEH K0, GPX1 EFL T #Ris
T IE R AR L )RR, A+ GPX1
FIEK PR B E EH GPX1 RiE/KPFEREEEA
FRE S AR A . BT (C-X-C
#HIu) 24K 4 [ chemokine (C-X-C motif) receptor 4,
CXCR4 ] 72 # L [H 7 (C-X-C 2 o) i & 12
[ chemokine (C-X-C motif) ligand 12, CXCL12] /3%
BT AR T 1o (stromal cell derived factor 1a,
SDFla) ) Gi & EARBSZAA, CANFES M )
A1k . CXCL12/CXCR4 il T B Ay 8 e s 1) Kt
AW VI AEA CXCR4 FRILHIIE T,
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protein A8/9, S100A8/9) . 155 3 (Rl F R IS
T3 (signal transducer and activator of transcription 3,
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CD4 'l CD8" T 4iifgtbfi ) g MDSCs Lt
i, CAZZ AR G B AR A, ISt iR 1 UL,
FERFHEFE T2 AR-BCAK 1 (programmed death-ligand 1,
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ALDH &Rk A s TARg A K, 90| ALDH
IR IE TR A A K09, I X 4% 24 T 22 4R 0
FETMANET MBS, RINEFES
ROy RE e P R F T SLIRE T4 HAn 2 R 3k
IR, Fl AR AERK - (transforming
growth factor -B, TGF-B) Jl i+ 54 /T TGF-pR1
JCRIEE S Smad2 B HFRIAKPE, 5 skt —
B SEIO ATAR LR

TELE A RUN S 3 EE R DL LR LS R IE TG
ST VER, LSRR R R B LR 2.
3 iEERE

EEEE NG AR ARy, BARE



¢ B 20202F10H $£53% B 208 Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20 * 6597 »
F=2 EFEBYMSIETERENIER RN
Table 2 Effects and mechanisms of active components of Epimedii Folium in treatment of breast cancer
i SIS K = _
D% o P me ke ) £ B AL SCHR
FEFET T47D UM 1X10°0~ — 1 ERo F1 ERP AIFRIE = A (R ARG 5 3 S M G 7
1X 107 mol-L™! (1X AU e, a4 A e
1077 mol-L™H)
MCF-7 4Hffd: 5~200 — 4 R T PR B R TRAMIEE 1
pg'mL™!
MCE-7 4/fd: 10~100 — HITMIE A ; N PI3K/AKt {5 5 @R EGF FTis S 25
umol-L! 1 EMT i #2
MCF-7/MCF-7+TAM 4 — I SR, 30 MCF-7/TAM TR 25804 TAM it 24; % 35
Jil T47D/T47D+TAM FYIMLE I Go/Gr SRR AL M T, FEHIE B R B
4Hf: 10~75 pmol-L™! PIAY Caspase-3 fll PARP [MRIE/KT T, HET-EA
Bcl-2 Tiff
MDA-MB-231 4}y /NEBR: 40, 80, 160 JFti Bax HIFRiA, K Bel-2 5 PARP WA (EE4H 18
10~80 pmol-L™! JAT>; N VEGF A_L E-cad LAIHI40 0 ) M0 B #0045
TR A3 M2 ZER IR M1 AR AL R B4R DL 40 Ha ) 4%
% 40 M2 gIAH PI3K. Akt. mTOR 2 AR L
MDA-MB-231 4Hff. INER: 20, 40 L IABIYIH Caspase-3 Fll Bax [IRIEK T, Tl Bel-2 IR 19
MDA-MB-453/4T1 4H EKFE, 80 Bax/Bel-2 {8, fRbiEMEE A E SR T
Jifi. MCF-10A 41 g P IEH AL 4 A G B R A 4; Jid SIRT6/NF-xB/EMT
0~20 pmol-L! &S BB IH AN MT RS W hnpPRRE CD4 R CDST T
gufLbE); T IR MDSCs E
— /NE: 100 BEAAR PN MDSCs (15 43 b R BEMEH 1 CDS T 40 30
Dise
EFER T4ID M. 1X10°9~ — 8 ERo Al ERB BIERIE P~ AR (R A MG 58 4 0 S BAFI G M 7
1X107 mol'L™! (1X SR LA, AR 4 5 B
107 mol-L™1)
MCF-7 Z0fd: 0.01~10 /INi: 10 umol-kg™ #EJH AhR (R A BGIARME, B&R ERa &, MEFLE 13
umol-L™! 2 3
MCF-7 4iifg: 1X10710~ — FOME R HE ARG S SREMER A6 BRo R RIE 15
1 X 1075 mol-L™" 51 kb5
MCF-7 40ffd: 1X10710~ — N B2 15 SN IIEAE; Wsh AhR ARG ER P450 42
1X10* mol-L™! 1A1 PIRIE; BA ERa BEMEH: 5 B BRFHBGE AhR
NG EAAIRE ERo &AM, 051408 5H
MCF-7 4iiffl. MDA-MB- — 754l A A W E Go/M B, T Go/M T H (eyelin - 14
453 Ziffl: 0~5 B. cdc2 Fl ¢dc25C) MIFRiL/KF; T PARP Fl Bel-2 &
umol-L! 15, HERETARET; S ERK MRrSR i1k 0]
FLIRE T AL A i ZL R T 40 X TAM i 24
MCF-7 4iiffl: 0~50 — AR RIS s 15 AU BRI S Caspase-3 20

umol-L™'. MDA-MB-
231 4Hf8: 0~20
umol-L™!

it oR




MB-231 4ii}fd: 0~20
umol-L™!

TR s 0E AMPK 5S40 F R, B R Lokl ik
@425 3 MAPK /- HIZ A T, 405 40 a4 5
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%y o preT— VBRI B AL SCiR
TEF#E MCF-7/4T1 408, MDA- — O 4E M GE ;s H0H) AR ST 5 2 Y ERK1/2 F Akt L 34
MB-231 4Hffid: 0~25 s S GyM NIRRT, 1EOR IR RTBUR; 5
pmol-L! IR P [F 38 58 200 ffa o 1=
MDA-MB-231 4HJffl. — F#{% ERo36 fl EGFR SHEHMEE, HSMMMAT; w23
MDA-MB-453 4 i : ERa36 /1 5] MAPK/ERK i 28 FMES & 5t cyclin D1
0~20 pmol-L~! BV, RIS G D1 RIERIE, S04 p
MDA-MB-231 4HJifl. /NER: 50 T8 ER036 HIZRIEHAMH Eop B Akt R 5 EGFR 36
MDA-MB-436 4l ffi: AV 7076 22 5 ST I A 50 P 0o 4 i 18 (R R
1~100 pg'mL™
MDA-MB-231 4HJifl. — FNHIGTHLIE A ; 0] MDA-MB-23 1/ 2540 e 5 38
MDA-MB-231 4ii g+ JGUEFTIER F I FO0ih A A2 2 0 1 S R 2 R 3. S5 AR
Ji%A: 1.5~5 umol-L™! J& p-ERK1/2 B ARIEFK. p-psS3 BARIETHEERH
— /NER: 100 BEAR N MDSCs [ E 4Ll KRBT CD8" T4l 30
Ihfg; T MDSCs /) S100A8/9. STAT3 Il Akt; i
MDSCs 2 il 534 St SR 240 it 1 0 4
4T1/MDA-MB-231 40ffd: /N: 20 W55 GPX1. E-cad MBI Caspase-3 FIFRIE, MHIN- 26
0~160 pmol-L™! cad. PWILE M Ki-67 FRIEMHNH] EMT i 2
EFFEIR MCF-7/MDA-MB-231 4l — 1455 Fas/FADD I8 %/ 1 AR R R FI LR AR R 21
I Jfl: 25~75 pmol-L™! EANH R C RGN T35 SR RN S MR M
TR FAIME T
MDA-MB-231 4#Jffl: — A CXCR4 Fik/KF 54| CXCL12 ¥ T 1R %2 28
0~25 umol-L!
IC2 MCF-7/SK-BR-3/MDA- — M SCD-1 fFRIE DA R BFEY:, PARAE AN RAEME 24

BORH . PAERERI TR PR LLR T 3 i
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FRERIL, EFEE RS, mE” SR
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FIER . BUABITURY, B PR R0
R EFET DU R 155 DOE I 2 4
WU B2 ) L e A B M FE 5 3 LA T, s
FURRSE S e, IR TR 24 kT DAL W [ 384 25K
JUFLAE SN FL AR T4 B B 5 B LR Uy T B AT
FERTUIE, RIRAEANE PRSPy, i kot 1k
RECENUATUIE e TR, IR 5Pk 4s
5 AT LU 2 B [ 0 3L s iR 4

JAE R b AT RS AE UL AL )
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ARG M) B S B0 A0 2 5 ) DS 6 B AL e AN [
FEEEIAE AR, i X2 245 B S AR A5 B ) e
TE IR HATIZ IR S BRE, B B 808 & B bR
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Y f R 5 SRR SIS (ARG I, IS HREE LK
BV T B A MG TR 1 A DL g 1k
BRI R . (3) EFEERZ BRI AR
i, HEAUREAEIEEIEN, SRR 50y
215 Y 0 [F) B4 RO IR NI T 1K 77 ] ER BH 2 7L
SRR A EVIRR, 5 ER FEVER LIRS A8
AR NBEIG T IR IR, VR R
X E LT TAM, XT3 67 B &

B EEE RN B R 32AK (arylhydrocarbon
receptor, AhR) [ GRS AhR /31 2 A
PRI ERo 8 1 B DL B AICME R 1) S S TE 1
AT A1) 3850 2 A 2 g 11542931, IR H 2 0 A%
20 A XA MR RE S IUA 1R TT FRAH A X
Til, G nFLE R ST R R —. (D H
B2 770 0 F e Je 25 2577 s AR AR A 24 3k e K
oo HETHIFEERANKTE, SHES Y
FIFHBEUSS, TR Re LA T3 5 ) 2L )77 %
R KRR D EIRR . Wang EMNE SR FE
FM & R R A S I AK e,
AN T 7K T e AFE AR N A 508 s 1) 1) R, Jdd
DK 5 245 1Y iR O 3 1 R B RS S B R [, 3K
B 5 AR S AR AR UM AR . Lin U5 1Y
#im) CD44. EWIER MM RN oE R G Y5 R E W]
IR - B -t R -LE R WA, KR R
U 2 MU 25K B 1) LM A A
M, fRIERE T IR HAR 2, PRGNS 25 . R,
VESE A S 080 o8 L e T i 4 T AE BT 2R
R 5 251G 138 OB BEHLHIME AR A
WEFE, R IF IF J ReAs 24 380t R A R o 751 e Rk
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