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Abstract: Objective To Screen the medicinal components of anti-osteoporosis in Epimedii Herba based on FGFR1. Methods The
osteoporosis of rats was induced by given retinoic acid intragastrically for 14 d, and were treated with Epimedii Herba extract. The
expression of FGFR1 protein in the femur was detected by Western blotting, and the chemical constituents of the extract were
confirmed by UPLC-Q-TOF-MS method. The effective components were screened based on the target of FGFR1 by molecular
docking. Results Epimedii Herba had a significant function of anti-osteoporosis, and could increase the expression of FGFR1 protein
in rats. Icariin, icarisid I and sagittatoside C were picked out among the 23 identified compounds in extract, and could be effectively

docked with FGFR1. Conclusion Icariin, icarisid I and sagittatoside C may play an anti-osteoporotic effect by up-regulating FGFR1.
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P53 7 RERN 2 (1) 5 0 3 4R S R P U h P o
BRAA IR Sy s LA ST 2 R (R 2 R 03 1)
WAL BT (AT R 2 5 SRS

1

1.1 Z4%t

TFEFFE LM B bt Es rp 25 TREHARIT R
by, fit'S SA1081, AR AEZJHITE 4 KA
B8 AT R ERE Epimedium sagittatum (Sieb. et
Zucc.) Maxim..

1.2 R FIFLES

EHTR (RA) (185 A9120) FIL FHAL4F4E %
By (3775 C8621) ¥ FH ALt R R R A PR A ;5
MHEES (Ca) (555 150589) FIMLIE TLHLME (P) (F%
5 150591 WA & A AR AR AR R
BRAW] MIEIIEREREE (ALP) (555 A059-1)
AIIFH BT A PRI PR R I (TRACP) (15 A058)
WA B R E R IR A F .

Viva CT40 H/NZh ¥ & % 1L SCANCO
Medical AG (%fit:); Microlab 300 %2 F h A4k 43
BrA% (47 2% Vital Scientific 2 7 ); ALLEGRA
TM-64R &=i# 20081 (Beckman); Waters Xevo G2
08 ey OB 0% — DUARAT - QAT I A] R 056 BT 1
A (SE[H Waters 27 ); HAC- T H Bhik i &AL
CREETE BB R AR A D,

1.3 LI

SPF Z¢lfEtE SD Kb, A& (200£10) g,
340 N, W B b gEm R s s ARG PR 2
"], EPAYEANIE S SCXK (51) 2012-0001, 1T
rf [ S 2R R BB BE A TR, TR R N
(21£2) C, AMEEE, B 12h ZF.

2 FEEER
2.1 CEFERBUERSI&

FREGER AR08 2 4, B33 500 g, H 50%
CPEIARETR IO 0, 55— K 10 A5 53 A H2
Lh, S 25od JEWcEE, AR5 m it rh s 8 fi
H50% LB A PR HEEL 40 min, FRUCKHREUR UE
b, BRI, W4, 13RI IRIKIE 0.9
g/mL [P¥E R -

22 EFEMNEHRIFSEREA KRN

22,1 SAFEERE SD KBNS 4L (10
FOLO BRI (15 FO. wEEEA (15 JD. B
ANEEHEA B ig 0.5%R H R LT 4 i ie il
¥4 FF RV 70 mg/kg IR, S IRAL ig AR 4

B 0.5% 7% FH LT 4 24, R /0 X B4
REAIZH 3 )45 T 7% 487K 0.1 mL/100 go HEHH Fi 391 75
S 2 DL K B SCRRGE, AR S8
WA o S ) B LA A S S K R 2 7k
9.0 g/kg, AT 10 6% 70 kg A NGRS
FE (B 10 g/d>, HATHIBGIATY, 14d JF&IE4EH
MR TECTEA GRSl TIR-FiE iRy 14d, HALW
Y AR SEEE T AR N AR RN M ZE 1K o

2.2.2  MEEFRARINE LR LR, 22 12h
Jii 8 B K I I F 43 2 3%, Microlab 300 %4 2f
H A A A G L 85 (Cad. JeALEE (IP).
TRl Pk B PRIl C AP U A1 PR 1 1 1 1% g ( TRACP)
AP, BRI G kT .

223 B E e R X, S
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ARSI L % B, I AR B A AR T U SR AR B
2.2.4 Western blotting SE5; K25 241K B4 ke o
W, PO I E AT, B S NN SRR
HE Tk, Z# 30 min, 4°C. 12000Xg &5
min, BB, BCA V& AR T & . B
FUERALENIEENE (SDS-PAGE) HLIK )G #H5
% PVDF B b, 5%Millg Wik 5 il T 9% K 5 3 3 ]
2 h, IAAHRN. P &4, K TBST 0L 5 1K,
TINBAR I A AL bR iC B0 T, 37 CHEH 1 h,
TBST 3% 5%, AL R IGERIE I E .
225 GO SR EIRBILL xks BRER,
I SPSS 11.5 ZE v R AFEAT A AL 28, SR A
7 22530k Cone-way ANOVA) BEAT 0 & PEAG 6
2.2.6 VEEERE UGS K RUE S R B
MKW E#E S ETERIC (P<0.0D) , 4 TIRFIE
PRI e, Haw g SR EET S (P<
0.01) , FKHIYEH R AR % T, e
P AT A B sAA K BRI % T, Lk 1.
F1 EEENBRENARBEENZME ( x£s, n=8)

Table 1 Effect of Epimedii Herba on bone mineral density
in rats ( X+s, n=8§)

21 5 I/ (gkg™) % )% /(mg-em %)
pagisy — 797.11£33.80

Y — 737.77431.89%
R 9.0 831.19+35.96"

A "P<0.01; SEMAILLLE: TP<0.01

#p <0.01 vs control group; P < 0.01 vs model group
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2.2.7  EAEFEN B B A K BRI 25 %02 FR AR
M 4 H R o] BRI K BRI TP ALP.

TRACP /K (P<<0.05. 0.01) ; SHiRI4 L,

BPIRLERIY G, Hilig  Ca 1P 1 TRACP
KB HANFIFEEE R FE = (P<0.05. 0.01) , UL
%2,

x2 EFEMNBREMARME Cas P. ALP F1 TRACP /KFEAIEM ( x+s, n=10)

Table 2 Effect of Epimedii Herba on serum Ca, P, ALP, and TRACP in rats ( X5, n=10)
#17) FlE/(gkg ") Ca/(mmol-L™") P/(mmol-dL™") ALP/(U-dL™") TRACP/(U-L™)
X i — 1.12+0.21 1.38+0.17 31.2249.64 4.23+0.75
A — 0.9740.08 0.92+0.15" 19.75+5.87" 2.98+0.60"
A 9.0 1.1940.13" 1.73+0.63" 25.64+7.49 4.16+0.54"

SRR "P<0.05 *P<0.01; SEAI4ILE: TP<0.01
#P<0.05 "P<0.01 vs control group; “"P < 0.01 vs model group

2.2.8 VRN EIOKEEE FGFR1 & FKIAN
SO ERSEESRI AT DA R TR A S R R

FGFR1 & ARIE, WK 1. £ 3,

FGFRI1 * : a

Pactin @ —— g— S—
Xof R e TR 90gke ™D
1 EXEEXNKRRE T H FGFR1 EAREHIFN

Fig. 1 Effect of Epimedii Herba on FGFR1 expression in femur

* 3 EFENKRERBPH FGFR1 ERFRIZHFN
( x+s, n=3)
Table 3 Effect of Epimedii Herba on expression of FGFR1 in

femur ( X£S, n=3)

2.3 EFERBWIELEEEL

2.3.1  {Ait4f  Agilent HSS T3 Cpg (034, s
HA 0.1%FR/KII (A) - LI (B), BREEMEI:
0~2 min, 2% B; 2~5 min, 5%~60% B; 5~8 min,
60%~45% B; 8~9 min, 45%~85% B; 9~10 min,
85%~95% B; MAFIMLE A 0.4 mL/min; FE¥A 45
C, HFEEN 2 uL.

232 Ul RSB FEGK; BAE RN
2.5kV; HEFLHLE A 30 Vs 3 FIRARUBLA R
400 C; A RHEFL SRR SR 50 L/h;
KEESE A 0.1's, [AIBF 0.02 s; FIXF> T kil s
JEHA miz 50~1 800, FH-Z% - MRk ((M—
H] =554.261 5) X AT SE AL IE o £dli RAER A
K MSE X, filf4 fe &5 514 20.30.40.50 eV
233 EFERI P ERO N R
50% LSRR L 20 ik R ik
BIRZ P Aa, (il sy B RAF, SR Ref3 25

451 FH/(gkg ™) FGFR1
X HE — 2.46+0.032 U935 o K] Masslynx v4.1 #0453 45 80 & i
Fi _ 1.38+0.043" BEATUEFREL . U] SR 50 BE My, i o B B 1
A 9.0 2.62+0.067" N WE B RORSHEAD N 2 7 o . OREFITR], R4k

S ALt "P<0.01; HER4ILE: TP<0.01 T2 SCHR O 2 Ja 6 2 I REAT RN, HA T8

P <0.01 vs control group; P < 0.01 vs model group EEFEMW 23 PrAk sy, WLEK 4.

o 2 4 6 s 10 1 4 16 18 2
t /min
2 EFXERBMeILE

Fig. 2 HPLC chromatogram of Epimedii Herba extract
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F4 EFERIY UPLC-Q-TOF/MS BFIE DL
Table 4 Results of UPLC-Q-TOF / MS ion peak analysis of Epimedii Herba extract

Y #/ min ZFR 5T m/z Sk

1 3.120 A [M—H] 577.136 5 9. 10

2 3.287  3-O-p-coumaroylquinic acid [M—H] 337.092 8 11

3 4763 Lt BEiT [M—H] 463.089 0 12~14

4 6.115 M Jztr [M—H] 447.092 4 14

5 6.399  hexandraside E [M—H] 677.206 7 14, 15

6 6.588 KILEFHEH B [M—H] 677.208 6 16-18

7 7.075 TMHIRYELA [M—H] 807.273 1 16, 19-20

8 7.168  MELEIRT A [M—H] 661.2152 21~24

9 7.374  anhydroicaritin-3,7-di-O-glucoside [M—H] 691.226 0 25

demethylicaritin-3-O-(6"-O-acetyl)-glucosyl-1- B
10 8.036 [M—H] 907.287 3 11, 26
3)-0-(4"-0O-acetyl)-rhamnoside- 7-O-glucoside

11 8.099 HiFETE A [M—H] 837.280 3 21, 26-28
12 8.227 HiFEEB [M—H] 807.271 5 16, 21, 27-28
13 8.541  VEFEAT [M+COOH] 721.235 1 18~21
14 8775 FifEIr C [M—H] 717.238 8 14
15 9.728 EFEFEHF [M—H] 631.202 5 11, 26
16 9.785 EEFEIRHTI [M—H] 529.173 8 11, 13, 27, 29~31
17 9.999 EFEFEEL [M—H] 801.261 5 32
18 10.119  FEFEERF A [M—H] 499.161 4 11, 30-31
19 10.682  FFEH VI [M—H] 675229 8 26
20 10974  EFER1 [M—H] 529.170 5 21, 22-24
21 11.010 #Hi&+ B [M—H] 645.216 9 9. 14, 16, 33
22 11.664 FHEH1 [M—H] 513.1770 19, 27, 11, 30, 23, 34
23 14561 E¥IEB [M—H] 421.1657 35

2.4 SFIHEEIUTH IR R

TEIUEE A R B T R A0 i AR A R T2 44 1
(basic fibroblast growth fator receptor 1, bFGFR1),
HXHH R 23 Pk 347 50 1542
fiff 57 : #1 H PharmMapper F08 3 3E4T S 1) 5o #2201
Sy HT LT RER AR P A, R UG 0 8 v P A s ke
Y% Reactome (i, FIH Reactome %7 Al
KEGG ##fs FEdhA7 10 BB 2347 o

M 5T PDB 4l 72 ik £ FGFR1 M L Rc A
MIE 454, (PDB: SEWS), [SWALEiHN X405
AR, HAAHEEN 163 nm, %SRS
A, RPHBEAT LR AR PR R A&y 7 5SF,
BR/KAr 1 B B AR AR S> 1o FEXTER 1 AR
Fi BRIy AT AT AR B, AR L ARy
5SF € SCGETE AR, HRPARBEN 100,467 nm. R
AN ) AR R BCAR > TR 0], AR

KT TT G B GAE AT A AT AL
Pose cluster radius %A 0.5, random conformations
Bl 10, fEVHEE R R E A AR, JFAIH]
W RBR T SLARBEVE AT o R IR RO TIC A 23 1~ 46
MRS, VS s M RS AR R B
RMSD 4 3.623 nm. 5 WA HLE AT 20 5 x0TI
Fealr s 25 5, DRIk H AR B e e AT 23 1
XTHMITST, 5 I Hh VR S R i T e o3 AT
Ir RIS

AR MR ERE SR F At 1) 23 M54,
HAE R GYRCE UGS AR BOR, 1R
X FEIN 25 oy LY B AR R (R AN BE VL E O 0, T AR
ZHRWE W AR N GRS &) 2 R BERE S 52k
EREAER], B, AWTFO SR R
BRADLAA A AR I R 25 Baopi e o EA T LA e o [R] I
N T R m s R HER I, BT 5 R O SR
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FGFR 15 53 PO TGF-p 15 Sl P e iE 1 5
AT oy TR

iR BRI VERHEUCH 1 IR C
ELERE G S 2 AN E DS B AR SIS RE,
H A5 FGFR1 & A SAROTH:, W 3. £ 5.

BRI

it

El3 ZFEREMSS FGFRI XERHEE

Fig. 3 Docking surface of FGFR1 and components from
Epimedii Herba
x5 BHHESEREERRS FIEHER

Table 5 Rsults of molecular docking after removing the

sugar chain of target component

tEY -CDOCKER_INTERACTION ENERGY"
EEEREL 50.303 4

EEREY 50.717 7

HiFEH C 48514 6

3 it

R AR #4400, R DG &
FE L2 1 (R B 5 R R A R IE 1 4 5 P i
T3> LI ACTE TR 55 HH = SOk ) BP9 S B A
CEHB SRERBUA L. (ERIER) B R
e WA ANZE, R BERG, KON B " (R IR-2
fik) El: B4, W7 (2 T8
Wy g asg: “<EiE, EEh, BNE, B5
B BRI, R, TR, AR
AL, AR, BHENEEIR 7. s B A H T
BRAAE PR IR B, SRR S EE A
B/ SR, #am g iE, S8z sis e
, BRAEBRIET I AP, IR EA 2
DA 2k 22 AN B SR 2450k TR YT, OF
UG TR 7 2%, XA B T EAE IR T
JRBAASE - AR AL

TR FE R GANE R 2y, B LR
AT IIE 2 —, ASCR S AT 5 SCikE7
YRR ig EH R 70 mg/kg, TELE 14d, 14d JGHER
KEHBARFRRE D, 5. RVIREL. KRB,
GiBEE. SR AR SRR, R Ca.

P. ALP. TRACP {EN 2RV FaPR, IE Cas
P KPR )33 S i ARG o R R
(BALP) HHBCH 4 M=, L5 6 S e iy 4 ity
Ve, BCE AR BRI BALP /Mt %2, IfiE ALP
AETF ) TRACPSb 1 40 M S VAT g
3% TRACP 7K~ S5z A A AR 1 4 M ity P R I i
WA, HRe e, AZBRZ. i HEE
TR g B R AR K U R R IR AL
AR FRAIC, 109G Cay P AR RH, H ISR ALP
HE e bR TRACP 34 B A, i e 4
A0 SIS 7 24 PR AL B 40 PR 2 A ) L
B, RN ALP 3EE R0, LRAT O35 se s
ARG B E A S, R LA R
BN G ST N ), HAE RO B R R LE I 2%
SRR AR, S PR E R I e, B
KEMIMIED Y% Cay P LA ALP. TRACP /K
VI, HAA BT, wiiR R ey
piBUR v = BTN AN = R R L5 A N i il
VT R R P, SRR, R
B REAAE .

BT A A KR 32K (FGFRs) &%
RERKE, J&T REEREOER KGR . FGFs
BT T, oD, A RN
1jd FGFRs >KSEHL. 4 Ff FGFR H', HH&4 (hk
HYM BE A, E D FERIL 1L 2.0 3
A, B FGFRIl. FGFR2. FGFR3, FGFRs ifiid 54
[F¥) FGF BiARSE G250 B 38 0k & RS 1)
HEA . BT, FGFR1 J& T B i 57
1A, WFURIH FGFRI 746 TG 8%k & ).
HA S EE. FPr A FE HA. FGFRI o @
VTR T N A R B B R, A AR
R CEEMMEAY, H FGFR1 2 HUE 4
FEE AT A M AR K R 23 (FGF23) 244,
FGF23 5 i 40 B s . AL R g i s 5 Tl i
HER R,

ARSI EL FGFR1 FE SR K U E FGFR1
RIS, g5 B R IRG T K R R R
WJ5, H FGFR1 £ R IA B2 4w, @i UPLC-
Q-TOF-MS VEFR A R T 23 Fik &4,
FEXSILHEAT 73 7 R L 1 , 25 SR R E A 1Y
FEFRET 1. BT C BLRAR AR I FE 25 bl
B 5] 5 2 AN E A A T A RO, H 5 FGFRI
HR IS ARe, Ul EE DU TUBRA 1Y 280,
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