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Abstract: Objective To study the therapeutic effect and mechanism of alcohol extract from Epimedii Herba (AEEH) on
ovariectomy-induced osteoporosis in rats. Methods Ipriflavone Tablets (200 mg/kg) and different doses of AEEH (170 and 85 mg/kg)
were given for 8 weeks by ig administration, from 4 weeks after ovariectomization. Then, the protein expression of serum ALP, StrACP,
femoral osteoprotegerin (OPG), and osteoclast differentiation factor (RANKL) was evaluated by biochemical assay kits and
immunohistochemical evaluation; The mechanical properties of the tibia were determined by three point bending test method. Finally, the
distal femoral trabecular bone parameters and the 3D reconstruction, trabecular bone of the 3D graphics were intuitively illustrated, and the
effect of AEEH on rats suffered from osteoporosis role was observed by micro-CT. Results Treatment with AEEH (170 mg/kg)
significantly inhibited serum ALP and StrACP levels. Furthermore, AEEH also could significantly increase OPG protein expression while
reduce RANKL protein expression compared with OVX rats. In addition, it could effectively improve the biomechanical properties of the
tibia and the parameters of the trabecular bone of the femur, respectively. Conclusion AEEH is effective in treating ovariectomy-induced
osteoporosis in rats and the mechanism is mainly achieved by promoting the activity of osteoblast and inhibiting the activity of osteoclast.
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T4 Epimedii Herba Jy/NSERMEYITE 42
Epimedium brevicornu Maxim. . i VE=F4 Epimedium
sagittatum (Sieb. et Zucc.) Maxim.. Z B FHE
Epimedium pubescens Maxim. BY, 5] fif 3% 3 5
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Agilent A7) ); /NEI#) Micro-CT (Bruker SkyScan
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Norwood, MA); IX51 R R HEE (HA, Olympus);
PIFHL (08, Reichert HistoSTAT); THZ-312 #!
A RIS 2 S A IR AT 101AS-3 8%
M CEE R AERAT IR A F)D.

W PEE R I CALP) . PTG A IR IR 1 1ol 1
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P OPG (BA1475-1). RANKL (BAI1323) $ifk
R LA TRARARD:; —dt CGEPLR

IgG, Jackson ImmunoResearch A ] ); AR ZE G A
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BT CRBER =M 29 A7 B 54T
AT, S 201402060, 28 [E B 2R R 2 A
YIRIT S BT 98 56 R 28 58 N SR -4 Epimedium
koreaum Nakai 1] T8 o #5280 H QALY IR
HHMAT, #5 140201); WIFEE AL WI3EE B,
HIFEE Cy FET I (AR, FENH>98%); %
FEH (WP EHPREARLA, it
xc20130628, JiiE 5 4>98%).

3 Fi% SD Kb, MEPE, 53 (202.36£16.90)
g, R K, IR TIL I B 250 5 B S
K5y, VFAfES SCXK (F5) 2014-0001.
2 AEEER
2.1 EFEERYHE

KB PRI LA 298 5.0 kg, ] 50% B3 ik
ML 2 I 55 1R 18 = ClE, 55 2 A 15
BN 50% L0, BRI 1 h, SRR, JEL)E
EIRAE 5T, 1R LERALYE AR K 1.08 kg.
22 EXEERVPEERS SN
221 (BiELME (AI%HN Hedera ODS-2 Cig ££(250
mmX4.6 mm, 5um), WAIHHR LHFE (A FK (B),
VEEFER: 0~29 min, 25% A; 29~30 min, 25%~
41%A; 30~55min, 41%A; 55~56 min, 41~25%
A; 56~60 min, 25% A; PAFRE 1 mL/min, K5
PK 270 nm, FEECH 30 C, #EEEEN 10 pl.
2.2.2 WEUEBIGHIE PRI E A 5
OE By WEE C. WFET . SET 12.13, 2.00,
2.05. 3.34, 4.00 mg & T 10 mL =), b EE S
ZIF%, H10.45 pm TUALIEMEIEIE, 23 ol il R ot v
FE 4350 213 200, 205, 334, 400 pg/mL (K%}
i o 8 VR
223 (SR HIR RS PRI -
YK A 20 mg B 1 10 mL &P, InHEEEZIRE,
SEPERAE R A R
224 LVERRFEL R E WO 5 1 25 )
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FT1 ERSHEMEXRIER
Table 1 Linear relationship and ranges of each constituent
WwEY [B[)- 772 R? LMETE I/ (ugrmL ™)
WIFEE A Y=6.948 3 X—8.272 6 0.999 4 4.26~213.00
W E B Y=5.201 4 X—3.591 0.999 8 4.00~200.00
FHEE C Y=8.097 6 X—8.521 4 0.999 5 4.10~205.00
ERREAT Y=18.389 X+9.691 9 0.999 6 6.68~334.00
EEMI Y=23.835 X+21.587 0.999 2 8.00~400.00
225 EEEOAL ORSEWIRANEETE 10 uL,
5
A

7E 2217 WU RS &E T EE IR 6 Ik, dskIg
AR, THEEREE Ay §I8E By 9EE C. BF
FELF VT TWE TR RSD 43514 0.76%-0.82%-
0.98%- 0.87%- 0.86%.
2.2.6 EEMRAK A —HOREEEDSH 6 1)
% “2.17 F “2.2.37 TR I AR 1%
“2.2.17 LA, HERE 10 uL, WRHIREE AL Wl
By BHEDE C TR FE 1RSI
RSD 43724 0.86%- 0.92%- 0.67%- 1.51%- 1.38%.
AL ERE RS
2.2.7 FEMERE  HBCEE S, T S
0. 2. 4. 6+ 8. 12 24 h HEAE 10 uL, Pz Holgi
BLOHRWIREE AL WIEE By WIEE C. WBTE
T FED TIEIAUY RSD 7054 1.32%. 1.08%-
0.71%- 0.82%- 1.36%.
2.2.8 RIS KSR PRSI E FES 6
fy, B 20 mg, KEE MRS G, %
“2.2.17 TR IR AT, VHEIAERDS R . £
THEEE A WIRE B, WIAE C. LT
FKER T B-FEMEE RS54 99.07% .
101.09%. 97.14%. 102.98%. 97.04%, RSD /3%l
M 1.02% 1.34%. 2.56% 1.93%. 1.28%.
229 AEAIE 2 BRI SRR A T
AV 10 puL TS RCEAT Ao, 4% “2.2.17
TF G ERE AT, A A0 ORI R S0t
AR Y HPLC B, WL 1. ARFEFRAEHh &t 5
FE b P SR T 5, 85 R SRR Ry
HIFEE A WIFEE B WREE C. BT, HE
T 1500 5k 32.96. 43.15. 23.33. 40.79.
10.23 mg/g.
23 4E. ERR54Y

HEPE SD KU 10%7K A5 (0.3 mL/100 g)
RIS, 23 e T IR &8 — A2 1 em (T
M, S FIFAR B AT AR XU 5 8 00Bx, ~
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t/min

-HEEOE A 2-WDE B 3-WHDE C 4-B LT S-S I
l-epimedin A 2-epimedin B 3-epimedin C  4-icariside 5-baohuoside I
1 REMEM (A) FIZXEERY B) # HPLC
Fig.1 HPLC of mixed reference substances (A) and AEEH (B)
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HETARALE: "P<0.05 "P<0.01; SEMAKE: P<0.05 TP<0.01, F[H
#P<0.05 "P<0.01 vs SHAM group; ‘P <0.05 ""P<<0.01 vs model group, same as below

2 EFERRMFEINE AR ME ALP 0 StrACP SEHHIRIE (Xx+5,n=28)
Fig. 2 Effect of AEEH on ALP level and StrACP in serum of OVXrats (x+s,n=38)

PELAENLY) 85 mgkg ! IR 170 mgke !

3 EFEERRMMEMEXREERA OPG 1 RANKL &R R
Fig. 3 Effects of AEEH on OPG and RANKL protein expression in femur of OVX rats
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W 2 fror, HSEFERLGAAL, SRR
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0.01). ¥aJ7 8 FlJa, SAALAHLL, B s i 4 55
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64.9% (P<<0.05), it B =75 B 42 4 A A5 3 i
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OPG & [ IEMIXHE

BT A
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4 ZEXEBRYTEINEKXRBEEMN OPG. RANKL EHFRIEHEMERFME (Xx£s5,n=8)
Fig. 4 Effects of AEEH on relative expression levels of OPG and RANKL protein in femur of OVXrats (x+s,n=38)

*2 EFERERYNENEXRRBRBEYNZERBZNE (X£s,n=8)
Table 2 Effects of AEEH on bone biomechanical parameters in tibia of OVXrats (x +s,n=28)

febs FHE/(mgkg ™) B R BAT/N PPk /MPa W2 fe/m)
BRFAR — 91.63+ 543 172.16£18.61 25.03+3.14
| — 63.12+ 7.58" 108.09 +16.32% 11.47+2.84%
PP S I 200 83.984+10.39" 160.84+14.51" 2136+1.67"
EEIRY) 85 72.53+ 9.01 130.16+17.91 15.86+3.17
170 7932+ 743 145.13+19.51" 18.91+3.02"

27 MENEXBRBEE (BMD) fE/NREH
SE N

PR 0T B8 I 1) 2 A B 1 4 M AE 4% P
Wb, SEEGTT 48 hoR KRR E 2 PBS Y, H
Micro-CT Wl i€ & 454, RN 50 kv, H
PN 50 pA, 3 HEE 35 um, 360° JiEkE. RS E
#EME )5 M A Skyscan i #ff (CT Analyser,
Skyscan, Belgium) X ROI X 47 € &= Hr, 3k
I BMD HMIE &5 1 280 B AR R 73 £ (BV/TV),
H/NREHE (To.N). B/ (Th.Sp). &
MR AL (BS/BV). /NG
(Tb.Th),

H1 2 3w, B KRR BMD 8 F AR 41
WE TR (P<0.01). 4725 8 JAJ5, HH% il
LR EREAY BMD 2N (P<
0.05. 0.01)0 JB B e iy iy /N R S5 K ZE0 o W 45 R I8

N, BRI BV/TV. Tb.N. Tb.Th ¥J 853 &AL
(P<0.01), [ BS/BV &N (P<0.01). %
2y 8 JH )5, SR AIA LY, PP i 4R 2 R
YRR R e R L Bk TRRs (P<
0.05. 0.01). ¥2FFE FELRYICH S 4 Rets Wb & Pk P%
ik BS/BV i (P<<0.01), {HXfHAFEFR I B2
AP

W =Y, 19 2R E i 3R 3D
B (Bl 5. HERFTUEE, BFEARAE /3R
HiRZ, 5%k BE RO, MBS A N
B, BOHW A, FUBRERE . SEIAAIAELE,
P B T 2R o 2 I AR ) v R R A N R
U H A BN R E RN AL g R = 2
I S0 5 R B, VR R R R A K B AR
2 5 ] R T I R /N A O
SEILIR o
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*3 EFEERYMEINEKXR BMD RIEXENESHHZME (X£s5,n=8)
Table 3 Effects of AEEH on BMD and other parameters of trabecular bone structures of OVXrats (x £s5,n=38)

il

2H 531 B BMD/(mg-cm ) (BV/TV)/% To.N/'mm'  (BS/BV)/mm Tb.Th/um
(mgkg ")
BFEAR — 436.26+19.06  18.22+0.50 1.2540.29 8.0340.65 249.08+20.49
FEE — 158.89+16.05"  11.79+1.08" 0.48+0.10"  14.92+1.29"%  151.62+19.60"
B B 200 308.14426.38"  15.82+1.75" 0.80+0.09"  1037£1.13"  234.93428.13"
R RERERY) 85 196.08+47.94  11.87+1.58 0.49+0.08 12.3941.09"  183.85+19.53
170 253.73+38.27°  14.98+1.02" 0.68+0.11" 11.2940.81"  216.65+17.36"

How

TR 85 mgke !

ELFERARY) 170 mgke !

5 KRS minE NEMWNLEH Micro-CT 3D Ef%

Fig. 5 Micro-CT images of trabecular bone in distal femur of rats
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OP 1E &l it F i OPG/RANKL L4315k S o
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M 2 O UK R B R, PR E T AR

BMD IR EH T2 W BUsias it “ Shrik”,
A2 T 257 R T AR ). A8 micro-CT %t
AL K FUR B A TR, AU GRS X BMD 47
Mg, T HAEM AT, EW. SEAARHI S TR
Ao ASEIG XS BB T i AT — 4 ST AR T
INRESHGIAT B RN, SIS RR, RN
Sy A A B G N B AA K UK BMD,
i L REAE S B /NIRRT

Zr BRTR, ARSI DB ON SRR
FUiAA B AT — 2 BRI, AMUBRISHE S i 1)
W, RS R, D AT RS, T HLRE
%27 OPG/RANKL LU o Ui Wi - FE I EE 4 0 3
DR R A RIS, DB AR, b
i OPG/RANKL U433k & 44T OP 15 .
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