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Effects and mechanism on icariin for osteoporosis in diabetic rats

MAN Chao', WANG Yansong’
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zhou Medical University, Jinzhou 121001, China)

Abstract Objective To explore the role of icariin on diabetic osteoporosis (DOP) in rats by regulating estrogen reoeptor 1 (ER1).
Methods Fifty SD rats were randomly divided into five groups: control , diabetes (STZ),low-dose icariin [four weeks after successful
establishment of diabetic model rats, 50 mg/ (kg*d) icariin was administered by gavage for eight weeks |, high-dose icariin [ 100 mg/ (kg*d)
icariin administered by gavage for eight weeks ], and high-dose icariin+ER 1-siRNA group [icariin 100 mg/ (kg*d) administered by gavage
for eight weeks. A total of 10 uL. ER1-siRNA was injected via the tail vein once every four weeks, two times in total |, with 10 rats in each
group. HE staining was used to detect the pathological morphology of the femoral tissue. Enzyme-linked immunosorbent assay (ELISA) was
used to measure serum ALP, TRAP,and blood calcium concentrations. Protein-protein interaction (PPI) network analysis predicted icariin
core targets and validated molecular docking. ER1,PDESA, Wnt, and B-cantenin expression levels in rat femoral tissue were detected
using Western blotting. Results In the STZ group, the number of empty lacunae in the subchondral region increased, ALP expression
and blood calcium concentration decreased (P < 0.01),and TRAP expression increased (P < 0.01), compared with the control group. In the
low- and high-dose icariin groups ,blood glucose levels decreased (P < 0.01),the number of empty bone lacunae in the subchondral region
decreased, ALP expression and blood calcium concentration increased (P < 0.01 ),and TRAP expression decreased (P<0.01), compared
with the STZ group. PPI network analysis and molecular docking showed that icariin stably bound to the ER1 protein structure. Com-
pared with the control group, expression of ER1, Wnt,and B-cantenin decreased in STZ group (P < 0.01). The expression of ER1, Wnt,

and B-cantenin in the high-dose icariin group increased compared with the STZ group (P < 0.01). Moreover, expression of ER1, Wnt, and
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B-cantenin decreased in the high-dose icariin+ER1-siRNA group, compared with the high-dose icariin group (P < 0.01). The protective

effects of icariin were reversed by ER1-siRNA administration. Conclusion Icariin could significantly improve osteoporosis in diabetes

rats, which may be relevant to the activation of the ER1-mediated Wnt/B-cantenin pathway.

Keywords icariin; diabetic osteoporosis; estrogen receptor 1; Wnt/3-catenin signaling pathway
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FHG Al % 256 [ T 3 A2 (AL, A IR R &5 4
DNAZE A 35l N7 5 ST dok, J 5 s PR % 32 A
KGR 5T R SR A S 4 28
BAMIEAT &, (HER IZEDOPH A FE FABILA i AT A&
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1.3.1 DMK B o i A8 i A5 AR 18 4 N7 R 432 R
A FR RS 257K 2 b, R PAIR M s 1 44 STZ (50
mg/kg) FIEDMBER, 72 5 MLHE = 16.7 mmol/L DM
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AbFR ) STZAL (FEEDMA FURAL ) IR i E e 1T
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Tab.1 ER1-siRNA primer sequence

Gene Primer sequence

ER1-siRNA 5’ -GAGGGAGAAUGUUGAAACATT-3’
5’-UGUUUCAACAUUCUCCCUCTT-3’
5’-GGCUACGUCCAGGAGCGCACC-3’
5’-UGCGCUCCUGGACGUAGCCUU-3’

ER1-siRNA-NC

133 e 4 4U% BRI - 25 20K BB 21
U D) 7K S PBSTE BE3i , 753 AR R YL A5 min.
30 s LG A2 min, SR 5 1 UES min, L AN
TR RBOK BN, FP YRR

1.3.4  FEHC G 22 W B 5 (enzyme-linked immuno-
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sorbent assay, ELISA) G 11138 B PR S (alkaline
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min, SR J5 LRI G RE (optical density, OD)
fH.
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75 225307 3 J7 2257 IF R FHSNK-g K 3, 77 24 AR5 R
HGames-Howel 3% #E1 7P FL#E, P < 0.05 22 7 H
gt L
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2.1 ASUUR RS A4 gk

25 R R, 5 Control 41 FLER , STZAHL K RIS T
o, R EFEAK (BIP < 0.01) o 5STZA b, AR5 47
e R R PR A AT AL BRI PR (P < 0.01), {H AR
Feiiz F G iEE X (P >0.05), W3R2,

®2 FBHEKXRMPEFFEELR

Tab.2 Comparison of blood glucose and body weight of rats in each group

Blood glucose (mmol/L)

Body weight (g)

Group ! Before STZ administration 12 wee.ks. afte{r STZ Before STZ administration 12 wee-k§ aftm.r STZ
administration administration
Control group 5 4.67£0.30 4.75+0.39 212.00 + 12.85 364.80 +9.05
STZ group 5 4.58 £0.39 26.16 +2.38" 200.20 + 13.70 304.40 + 21.53"
Low-dose icariin group 5 4.53+0.37 2338 +1.94” 216.60 + 8.14 291.80 + 13.00
High-dose icariin group 5 472 £0.34 20.73 +2.18” 206.50 + 18.88 295.50 +25.01

1) P < 0.01 vs. control group;Z)P < 0.01 vs. STZ group.

22 HBHKEREHSHEG L5 R

S5 WK, Control 2 K B T K 15 414
A1 A1 eV B AR, O BN R 284
B, BCE 2 R 53 A1 34 5] . 5 Control 4H LA, STZEH

R R BE B 3 T S 2 S 3 0, i A L -,
BN XA 4, 2 s I e 2 5 STZ 4
PO AR | e R R A A /N R R
LN, B AR A B LA
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A, Control group; B, STZ group; C, low-dose icariin group; D, high-dose icariin group.
E1 BHEXRRBRBARBERESFNE HE X200
Fig.1 The pathological morphology of femoral tissue of rats in each group HE x 200

23 541K BUML T ALP  TRAPZK S L 45 ¢ e
L
5 ControlZH HL 5, STZZH K FRALP/K - FT I 85 e

B R [, TRAPZKSETH 5 (1P < 0.01) . 5STZ4H g,
AR 2 | 3 7 2 2R 2 K BRALP /K SF- Ffi £5 v
FETHE, TRAPZKFREAIK (F9P < 0.01), W33,

®3 BAKXRMBALP, TRAPK ISR B L%
Tab.3 Comparison of serum ALP, TRAP, and blood calcium concentration of rats in each group

Group n Serum ALP Serum TRAP Blood calcium concentration
Control group 5 295275 + 22.45 53.73 £ 1.94 1.22£0.07
STZ group 5 2458.49 +15.66" 7421 + 1.38" 0.85£0.01"
Low-dose icariin group 5 2 647.49 £9.95” 67.07 + 1.017 0.93 £0.02”
High-dose icariin group 5 2864.31 +7.08” 57.64 + 0.80” 1.04 +0.02”

1) P <0.01 vs. Control group;2) P < 0.01 vs. STZ group.

2.4 EFEFEIRITDOPE L AT T ik K o X}
FERIE

PPI £ 43 BT i 1 HH 78 = 2 1 A0 OC 124 4% 0
H5  ER1FIPDESA, VLIEI2. Western blotting 6 il 56
TR A W ERTHIPDES A 3K (500, 45 B B R
5%k HR4H L8, STZZHER LFIPDESA 2 35 A% (P <
0.01) ; HSTZA L, Ml i i F A A ER 1RGA |
4 (P <0.01), MPDESARIA MY 22 F o Ge 117 5 L (P >
0.05), WLIFI3 4. 73 F XTI UE L5 A R, B A
HA] DLl 3 GLU-523 ASN-519 ,GLU-385 .SER-456 ,
HIS-516 . TYR-459 .SER-512 ,ASN-455HILEU-511%
FERRARILAE E 45 A FIER IR (145 H b, RAER AT
RE R IEF AT TEDOPH [V AEAE 55, ILIEI 4.
25 HAKRBEERIZFRA LK

ToPEN B2 E L5 R R, 5 Control2H , STZZH BB
HAVPERIE AN/ ; SSTZA s, Al i e
HERIF AW WY £ 58 i A A A, &

IR FFE T +ER1-siRNAZHER 1 363508/0, ILIKI5.
ER1 PDESA

Icariin

B2 EFEFHHPPINES T
Fig.2 PPI network analysis of icariin

2.6 Western blotting# il % 2 K FRER1 . Wnt#l
B-cantenintf [ ik

45 R R, HControl 4 L 48, STZZH K FLERT .
Wt flIB-canteninZ IARRAL (YJP < 0.01) . 5STZ4 b
B, R A R AR K FLER T Wit FlIB-cantening’
IKFHE (BIP < 0.01) o 5l m iR Fa A i, &
FIEIE LA +ER1-siRNAZH K FLERT , WntHIB-can-
tenin< 35 FEAIC, D0 W1V R 72 1 0 R4 VR i
D6 5.
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1, control group;2,STZ group; 3, high-dose icariin group.
B3 &AKXRERIFPDESAE AR
Fig.3 Protein expression of ER1 and PDE5A in rats in each group
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ML Z—

#4 BAAXRERIFIPDESAEARIERLLLL
Tab.4 Comparison of protein expression of ER1 and PDE5A in rats in each group

Group n ERI protein PDESA protein
Control group 3 83.14 + 1.66 11422 +3.46
STZ group 3 4482 £2.13" 7535+ 1.36"
High-dose icariin group 3 63.83 + 1.06” 73.57 £0.82

1) P <0.01 vs. Control group;2) P < 0.01 vs. STZ group.
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Fig.4 Molecular docking between icariin and ER1
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A, Control group; B,STZ group; C, high-dose icariin group; D, high-dose icariin+ER1-siRNA group.
E5 fERAAUFENEHRBRRBALERIFRE x200
Fig.5 ER1 expression in bone tissue of rats in each group by immunohistochemistry x 200
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B-cantenin |G- G—_— -~

1, Control group;2,STZ group;3,high-dose icariin group;4,high-dose

icariin+ER1-siRNA group.
E6 &HAKRERT. WntfiB-cantenin® B Rix
Fig.6 Protein expression of ER1, Wnt and B-cantenin in rats in

each group
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e R T B, X6 TS AN [R] B PR 5 L ) o s B i

WEAEEEL
AT 45 B B, 5 Control 4H %8, STZ4H K

SR 2% THD BN B A R, & i b e B R 22
ALPFI I 4% ¥ B2 7K 75 B, TRAPZK F- I8 (BP <
0.01) o 5STZA L AR R A A =S 5 1A
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(BJP < 0.01), R W F 21 BB A A5 DOPHY e #E
gy

R®5 HBHAARERI, WntFaB-cantenin® B3Rk L E

Tab.5 Comparison of protein expression of ER1,

Wnt, and B-cantenin in rats in each group

Group n ER1 protein Wnt protein {-cantenin protein
Control group 3 83.62 +1.34 72.59 +1.08 83.12 +2.06
STZ group 3 4528 +1.09" 28.74 +0.86" 51.82+1.78"
High-dose icarrin group 3 65.01 +0.82” 65.68 +0.74” 74.11 1377
High-dose icarrin+ER1-siRNA group 3 42.08 +0.94” 39.72+0.71% 45.03 +1.247
1) P <0.01 vs. control group;2) P < 0.01 vs. STZ group;3) P < 0.01 vs. high-dose icarrin group.
19 f— >
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