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Abstract

BACKGROUND: Osteoporosis is a metabolic bone disease that seriously affects the health of middle-aged and elderly people. At present, western medicine is
the main clinical treatment for osteoporosis. With the rapid development of traditional medicine in China, a large number of studies in recent years have found
that some monomer components in Epimedium, such as icaritin, icariin, icariside, total flavonoids of Epimedium, and Epimedium polysaccharides, can effectively
inhibit bone resorption and bone destruction, promote the proliferation and differentiation of osteoblasts, and ultimately prevent and treat osteoporosis.
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OBJECTIVE: To explore the mechanism by which the main active monomer components of Epimedium mediate related signaling pathways to prevent and treat
osteoporosis, thereby providing new ideas for the prevention and treatment of osteoporosis in the future.

METHODS: WanFang, CNKI, VIP, PubMed, and MEDLINE databases were retrieved with the keywords of “Epimedium, Osteoporosis, Bone cell, Monomer component,
Osteoblast differentiation, Cell proliferation, signaling pathway” in Chinese and English, respectively. Relevant literatures published from their inceptions to 2021,
which detailed the prevention and treatment of osteoporosis by active monomer components of Epimedium mediate related signaling pathways, were retrieved.
RESULTS AND CONCLUSION: Epimedium has small adverse reactions, accelerates the proliferation and differentiation of osteoblasts, and directly inhibits the
bone resorption of osteoclasts. Therefore, it has broad prospects in the prevention and treatment of osteoporosis. The total flavonoids of Epimedium and its
active monomer components may play anti-osteoporosis effects through the regulation of bone metabolism via multi-channels and multiple levels such as
endocrine hormones, protein, molecular biology, and genetics. Compared with other epimedium flavonoids, icariside Il has better solubility and permeability. It
may be another kind of Epimedium flavonoids with anti-osteoporosis effect. Currently, there are numerous studies about Epimedium regulating the main target
genes of Wnt/B-catenin, mitogen-activated protein kinases, osteoprotegerin/receptor activator for nuclear factor-kB ligand/receptor activator of nuclear factor-
kB, bone morphogenetic protein/Runt-related transcription factor 2/osterix, and Notch signaling pathways. However, further explorations are required on the

secondary target genes and synergistic effects between signaling pathways.
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(TNF receptor associated factor, TRAF6) #)/K-F &k Fifl4% B F «B
BoEW AT TR KA, K AR NFATCL 9 7E M A B g
JRSRANGG B g PV psh, AMTERIEFFFES HEWNRT
&R A B G W5 R R R BRI RS a4 T
MmN G RE . XL EFEFE B S TR
BAN BB T34 T 524 H 0hiE45 B,

AR REB R T LI, TR EEEE RS9 bk
Bk, RBFRRAAKRERR . B REMGIRE ™, UM
2 08 gp g £ B IE E £ T Ak Stat3 AL, MM HA
1% B F % 4K 4(CXC chemokine receptor 4, CXCR4) #4 & & K -F,
RLK B RMR B ERAER. FAE, AERELTEFEL
TALFE B bl s B -4k, LA 3P T s As atb. ARSI 5230,
B R DEFTE A T 4 R3G I 0 84 F) Bt e 3t i R
A BEARIE T E ZAR v ARB IS & G A K ap2 FA2 2|30 )
YR, B REARTE AR a6 A R, M KA E R Bds 69 1E
AP mEREGREAR, REERF U REEEAHAM
AR A AR VR R P, A & R R AT R AT AR tm e eg
BIVE R BB L E EE IR, XM EIE 2 EE P AR E
PR BT B AVE ) oA 3K B F0 B R B ey B 49,

234 ZFFE ZEEXA BFEELB. ZFEFL CRAMMK
HiE T B ETAENAY, CAGE S RLEA 3 o tm e R
AEEGAE R, AL An bR ARSI IE SR AR g T A Y. A
Hh B K F R 642 P, OPG/RANKL/RANK % itsk X 484
BRFHEFHAOER. SERPEOREKEFZTHZRET B
PRE TV BUARRT, AR A B e iE e B4 4], Ve wm e i aE
K, WEEHA, RIFERY, REAERFTAGA, Bibizz
Gl FRY BRMARS, AT RGERER EE2EL W,
hEF T R TRIEFERTRETARY FRY £
MRNA #9 &3k, Mm 2 FBEF G K RMRE T8 5 FE,
PO 2 £ 7 % i 1 4% OPG/RANKL/RANK 2 it s B m e s 7k
oA, VKB IE REANGVER . LN HR A S TR R I IEETE
EAATE B R AR T mie e sl mit e, X EF P REF
N RCE B R T ARSI, S AIATR R R ZIEFEEA,
S ELISA #FH A MIZ 3B 2 AxD s 808 808 AR T aietdHeh,
R RIEF TR AT I B M 0T @it d meg mia s,
I ARG AL, A BAR F AR 48 i OPG/RANKL & & /KT A &
BEFRPHE. RAEFHFY 5B SD XAFMA AR T
Mo, mGEFERAE LB R, ATTR, AL IEFEZ A
EEEE B EEFZ CHRRHTHA AR T @mIed R E mie
e, HEFEXCHAEZHAL.,
2.4 EXFERRO T ESEBNSRMENERNG A5
AERRMERTH S 5T ERLE LT,

0 Wnt/B-catenin {SSi@ o MAPK {5 Si@ 8%

o Notch (5518

AREEH A, BWAINEFE £ ZE T wnt/
B-catenin. MAPK. OPG/RANKL/RANK vA % BMP/RunX2/0OSX. Notch
FRBARIATT A WAF HE, FRFRMFEALIERT
JRGANAVER, LA 3.

1776 | PEALTIEASR | 585265 | 5118 | 202254

2.4.1 Wnt/p-catenin /5@ % Wnt/B-catenin 12 2@ 5% B T4kA
AR Wnt 13 5B AL G182 T R M eE 5K, B b R
WILIG T AL IR AT WA TS AR R B e, Ek
EEERT RN T B RIEEETZNER.

Wnt & & G 45 fa Jo IR A wh 2 AR (Frizzled) vA ZAKSE B8
&G ZARAD £ & G 5/6 4845 A vAE Wnt/B-catenin 12 5 i@ 34,
3Tk T axin, GSK-3 & APC & &G 69 Z AR B- £ HEYD
(B-catenin) %, F&fE, 11 tafo /i MARFFAE KT, FRAS
AAEEE FhTaRB T/ REEREFEMELSLLR
B F % c-myc. cyclin D1 ¥ 2k R Z X694 A, ARt 4m i3
o HFBris HAT. mELE AR EEAH R RETEN,
K ILE A% 23R A3 65T R Wit/B-catenin 43 5 i 3%, 12 3E A,
B OIE AU BB KM, RAKBERT AR
ANeG4ER , LA 3.

/, \.\_\.\\ | i ‘

! (Wat b axin, GSK-3. /%,d
(. Frizzled |« \APC &8 .
\ && /

. \ = / ’

v

. LRP5/6
N
<]

a ¥
B o
B oS

o §

DEACE & F 30

Bl Frizzled NZMALMES Hh 221k LRP5/6: fIRBEFENG &R A2 IR G
5/6; B-catenin: BiEIREZ[; TCF/LEF: T 4UARA T/ #kEIEERE T
& 3 | ZFENTLEH Wnt/B-catenin {FS B EE RERIERHLHIE

WANG % B9 % JLi% 3% 7 3 £ 47E Wnt 12 58545 A 3038
3% T B BREREE . Runt 48 K45 E 2 AR cyclinD 1 ¢97% 4, R
FRALRE WO, R, UEF P Ay L, ¥
7 38 i k) Wnt/B-catenin i@ 34 B 3 BE T s KR 698 B
B, BAETEEATRAEL T TH, RmpH QKN
BRMARB B R RANG B 0., GEAF P hiex T2EE
9T 18 3T Wnt3a/B-catenin 45 5 18 25 R 38 5% 18] AR T 4n e 69 mE
Eh, LEFRATEERTRE, RELRITRHELGE
J . w b JLIE 3 7F 38 1T Wnt/B-catenin 12 5 318 34 R 3B A%,
BRUFFRMTDEXLER,
2.42 MAPK1Z 58 3% MAPK %2 —#F LA BE B8R 1L o) 48 49 4 &
B/ FRBRE O U, T 2hmIBsME SR 48 (extracellular
Regulated Protein Kinases, ERK). p38 VA & c-Jun & kK K 3% % B
(c-Jun N-terminal kinase INK)3 Fi3 B 20 ik, 28093 5 8 i Bs
1/2 135 Tl WE tmflo A KB F ey Rk, AR miol megidse
TR IEE KA. p38 LAIE TR ARE LT AR P e T 24t
A, A¥E p38 HA B T OB A AR T @ ie AR E o Y @ cdun
REA BT AT IR R E XN EAERY, K2
MAPK 15 538 34 B a0 k. XA AR AT YRETSR
#9VER . B AT A IL MAPK 13 538 34 2 12 5 78 09 R T s
B RIS IE A, AR BRCE mAA AR,, FB) BHAR EE R AL R AR
TF @ E o, B REAT IS, FREAEZ
BB AN e A U, LE 4.
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BElE: MAPK v 2231 / A A B E Mg BMSCs: B i 5] 70 Ji 41
i
E 4 | ZEENS MAPK ESEEMEE RERIERNFIE

£ —0rF W EIRRIRFE R L E R SRAAE R ALH 89
FI PRI, EFERE N ETAF p38 MAPK 42 5 il 340 K 1A
IR HE R R B AR AR E TR, SRR R K,
IHBE P AR Y LIEFERRENSYTiEL T p38
MAPK i@ 34 F c-Fos & & 7K & KM dn 37 5| 55 B 4m J38 78 554,
VA E B H| BB R . RIAE, T ams P A AR R A LG
LS5 5 8 T B 1/2 vA B p38 MAPK 13 5 il 3448 FEL BT &
AR RBE BB R B AR G E AR S B R
35, X AR EE LS E T MM SR T %A 1/2 vA & p38
MAPK 15 5 i@ 3& Jm B BT 4K A% B 48 bk MC3T3-E1Subclonel4d 44 g%,
FEK, LRAF P AR P ELER T EFEFTEIANS
MAPK 1% 538 3% b #9 p38, & 48474 e sz 58 ik B ey 15 A,
& KAt 8] 7% T 4m i pk C3H10TL/2 &) sVE tm e o-th. B b,
VAR E EAN-F MAPKAZ 5835 5T 86 06 7 B A e de b 2 —,
121 & E % Bt —FiEE,

2.4.3 OPG/RANKL/RANK 1z %@ KB @A EEL L5 E"%
iR KB T R B F kB ZIRRE R BAAA X, BATLI
b E R R E A T AR e S, BT kB %
W ER A SR T B XK EN R ELES, BAHEMIENA
5T, FEHLEIBIRAEFTZARMXET 6 L AWEEA,
TP FLE TR MAR T 6 2t —F R MEEF B EFLES
A SR 2 HF T @I RIS, B itdr bz B T kB 2ARRE
F 54 B T KB 2RI E F BeARAE Frk 45 B A B ARBR fa e,
AT R,

ERIEQEERFEY, EFEHTiEiL)8T OPG/RANKL/
RANK 12 5 38 34 Sk 8,V s B e o £ R, R T AF B F
KB & AR & A B AR/~ 49 TRAF6/NF-kB/ERK 13 53 24 & 4 41 4%
Fempey RakEN P R HES W AR A PIER T 2FER
#6118 i3 3% 3% OPG/RANKL. #5454 B4 B 6 7% 4+ T 44 TRACP-5b % &
FOMATE M 09 R RIR T BB, AR RE oMb, AR SR
BHARL BRIk, ZasE Y LI EEFTIERA
TR EE G 0 RA KT, MmA 2474 RANKL/RANK 497 H,
I L o s B BR B . B 45 A 9 AR VA FRE AR de LR T
witAe, FRF AR T R IEFE LR MU R E
HAEKEEEG 2 R X A e F mIe3g i a4k, & Tidit b
PRRPEEOQFTRE TR EES 5 TR £ iAA
A, AT E AR BIAL B T kB ZARILE I Bk, FLILZCR ke

RASALE A, JLE S,

BlvE: M-CSF oA E MR MRS AT N F: OPG: B {RHF &K NFkB: %
R F kB; RANK: #% [T kB SZMR TG f; RANKL: #% R F kB SZ A BUE
FIECAA ;s TRAF6: JURIIRSEIR T2 KM SRR T 6

5 | JZFENS OPG/RANKL/RANK {5518 A B BREMAE R HLHIE

2.4.4 BMP/RUnX2/OSX 1z %i@3% HWANGETHALLEY.
Runt 48 % 45 F B 2 VA BOK, B fa I 4% F i 4% 3 B F 20 %, 49 BMP/
RUNX2/0SX 13 5 i 3 A 5 45 R F m Jesg 7 -4k, B H AR
RBPLEETZOER Y. FHELAZTORAHNAEKET
REHERNZ—, EE5F _RIKZIKmBMP- [ &, [[EFLA
B Fbsk A, 484 Smads & & BEEifL, #t—F bk R-Smads 5
Co-Smads & & £ 4 M 5 OSE /7)) 44, M il4% Cbfal/RunX2
AT R E mitss X BT ARG LR, LiEAFHE.
FHEEG . Collal F B afetr & MeEr, AR A. 3RF
NERE, ARG FTEE. TR EFUXE AT RR
wegtER, JLE 6.

EEE

KlyE: BMP B TEA KA E M OSX: R 40 M4 5 o 5 5 B 7
OCN: H45%; OPN: B T; RunX2: Runt fHICHEH 2
6 | JZEENT BMP/RunX2/0SX 15 S B EEFHIAE RETMAEAHHIE

e F N LR R I EFE R A B
BMP/RUnX2/0SX 1% 5 i 34 49 & ik kA4 2 J6 B R SRAMER K
REH R RE, LEKT Ca¥ tE %, At BHR, ARt
SRR — SR, WP EEF D R PIER T 2E
FZATLAFTHARAES 2. FHAKAESG INEARLK
¥4 j& 3 BMP/Smads/RunX2/0SX 15 5 4¢ 5, it % 845 Runt 48
KEFE 2. RE @I FHERE T FRARGEN, R4
B M AT ey R B, RS Y AR PR
EFEERFKRIAT TR, ALK IAAN | B RBRARE
WEOWEAZAD LF, B4 TFELRMARIER, i
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B2 5 % X % B 4638 i BMP-2/RunX2/0SX 45 5 1@ S&AE A% -8 4 18]
FRF e k.
2.4.5 Notch{z-5:i@#% Notch /253 £ 2 Notch LR & AL
K (CSL 5 DSL & & ). Notch #7% B -F & F # Hes. Hey 54,
MR, SR RATEF 4L FdE TR EE L0
AR, HARNEEREZRANS 151449455, 4 Notch
TR LA S B R REBER B4 %% 3 RinE 2%,
A A NICD 122 544 CSL Z G a4, HF k%L DNA
. % &8 -DNA £ 4K, #UE R F @it s gttt % £ B
# Rk B,

B AT & 545 5 B A AR e oAb 3R £ A
YE R B, Bp Notch 42 5 il 3% 49 4% - & AL A2 F AR B 1L P A2
R AR VE R, 25 BN 374 B da e ey 3g . ik, f2
3% 3 % #3T Notch 12 5 i@ 3448 3t 5B AL X — L &, Bk 538 A
T OARFE K I F T RALAL LI Hesl. Runt 48 % 4 %
H 28 kkEMH, BEFIRZ CBFL. Notchl vA & Jagged-1 &
B 8RR RAL B M R T e R e, A M
FE R K I E BRI AT BB BR B 6 KT, FFIE3R
Notchl vA BB R IF &K 6h 2 A E W, T4 E F kB 24K E 7| B
HAB| P RER, RARFEMRETER. BRESTBENER.
FIEE R F P HEL T3 E L EIB TR G Notchl &
Smadd & @ g & A K, 94| Smad7 B G MiEE, AmkEL
FERGEARAGFRH, RSFTHEAE. & Notch 15 5@ %
5 RMERBEIML, LEFRLAFTTRELZTEZNHM. 2
BaTE AR RS, IHERARGARERS T —
B e ehyifdEmg, AT IEFEENS Notch 12 5@ 3% K B F
JRBANME B 69 H ALl

3 REE5RE Conclusions and prospects

BIRRANIE = 7o P AR A E T E A AR
W], mELEARLEY D BB, FRENESE LT TN
%, LRA—ANREREGNZAERFE. K, BARE
FTRRR VSR E,. FRZEARSSES G R ET
JRBANEF B R F L. BH a8 e94E A AUE KR, {2
HER VAN R B IO B RICA 2 B 4, VAR RS
TR RGAAGER, KM RS HE, BRENT R
BRANE SR 69 B 5 A BT RAVE TR GRANHT R 2 e AR R
BRAER, 5 RAARMEG T EARE AR T BIRF4AS
NiEBHHR, LEREFE. FHAN P FEAANEZE
R T, S RE R FHGKIE.

W A AT i 5 78 B SR BRAME B AR 6R AR, B AT
O REFIIERE T ZFEALERFFHARE BRI ES T4
FTEM, EXTEFEIRERRSNFHXETER., 4
VAT IR F T 6 B R GRANG AR A B, BA AR Z 4%
i, R EPEENTHEKRLE, FFRERE., AT A
NERAT 2, RABETZFE T ZFHERRABN
1T T BRAE R FAN A A AR, ) BT B IAR £ L dK
b Bt A E IRAIR T A, ARSI AR, 2
Wk R G AR E G B TRE, B ETRERL, ZEE
SRR, XL . B AL S, MR
BRSO E Y FERIPNA K, LFEZFE LA
REARE, BARAEREFFESBGEANS. B,
WA IEF BT RBEAS TR 2R G, TARIEF
E 3 A BIRRH W T B RGBSR, AL

2B
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SRS BB A R oA A B B AN B 6, KXt E &
PS5 EmTVIEE, R, EEFLSPIKRRS,TRITAE
Wnt/B-catenin. MAPK. OPG/RANKL/RANK vA % BMP/RunX2/
OSX. Notch %12 F i@ 3 kAT # BRI E FH R 8L, R
i Aa b S am I FE A VA T A B R AN K A . AR ARE
TR, PHMAURR M LA S kR, ISR
b, MhE LR FAK, EEFEBRRSET R
WoAE A S i 2 AT T TR B ol B A6 T 47, H seAa
BRI T LR RGN P A AL, iEEE B ER N
R

B Bt B EBHRFEBIEAS & EHRKFHESEEREE
TR TRTE, BRMPTA AT L FRE T & NAS B4 % )P AR
EN

fEETTmt: LEFHPE. RO EHRTAR; AFREANELR; *
REAEH AL FRAKT A,

BRI AXFEZLT “BRAGARAFAL TR (8176079,
81960803). J~ ¥ A A A A4 4 A4 (2020GXNSFBA159053). = & SR H
SFHT IR A AR TE (2019KY0352) AT BAF AT 41T R KB A
(YCBXJ2021019, YCSW2021219)” 4% 8h, Ptk F 01, 2R AR EA Y
o) I A, B AR A G B B R G ST AT ARG

MEMZR: LFHLIHMELF Y, ERAARLERE LY RGAE
JECS S

S{Eigra:

NEES:

CESMNE:
FIXFBTEE.

MEM: XFERATAE LSRR RRALE T A AL,

FEHORBUERR: 32 — B AR F, RE (SR E FIFT Xy “F
S - AER AR - AR R F 4.07 KB, EASEIIANELT, AHF
MAVAER LM B 0 R TR LA 5. AEfy &, RN AR PR
. TR, BN R 4T, k. BARIEIZHK, FAZEI LT,
FIAE B A 0y NI B L AT AR R 1.

EHRET (FRGEEF R ESAHTREHLE) (PRISMA 15 ).
LFEERATCZEE LRI 5 LN A GHEITIREE,
XFEZNRATINF F RREFINF, BATIFBOAD XEFSH
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