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Effect of myricetin on alleviating osteoporosis in ovariectomized rats
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[ Abstract | Objective To observe the effect of myricetin on bone volume of ovariectomized ( OVX)
rats and primarily explore the mechanism. Methods Twelve female SD rats were randomly divided into sham
group, OVX group and OVX + myricetin group. In 1 week after modeling, the OVX + myricetin group, sham
group and OVX group were intraperitoneally injected with myricetin 85 mg/kg or methanol solvent, twice per
week , for 8 weeks. Subcutaneous injection of alizarin red was conducted on the 10th day and 3rd day before
the rats were sacrificed. Distal femurs were analyzed by MicroCT scanning. Trabecular bone (Tb) was tested
by HE staining. Serum amino-terminal propeptide of type I procollagen ( PINP) was detected by ELISA.
Alizarin red fluorescent strips were observed with fluorescence microscopy. Osteogenesis of BMMSCs was
analyzed by ALP staining. ROS level was detected by fluorescence tagging. Gene expression was tested by
real-time PCR. Results The bone volume/tissue volume ( BV/TV), Tb number and Tb thickness of the
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OVX group were lower than those of the sham group, whereas the Th space was higher. Tb of the OVX group
was less than that of the sham group. Serum PINP and the distance between two alizarin red fluorescent strips
in the OVX group were lower than those in the sham group. BV/TV, Tb number and Tb thickness of the OVX
+ myricetin group were higher than those of the OVX group, whereas Th space was lower. Tb of the OVX +
myricetin group was more than that of the OVX group. Serum PINP and the distance between two alizarin red
fluorescent strips in the OVX + myricetin group were higher than those in the OVX group. The ROS level of
endogenous BMMSCs in the OVX group was higher than that in the sham group, the expression of SOD was
lower, and ALP activity and osteogenic genes were higher. ROS level of endogenous BMMSCs in the OVX +
myricetin group was lower than that of the OVX group, the expression of SOD was higher, and ALP activity
and osteogenic genes were lower. Furthermore, ROS level of H,0,-treated BMMSCs was higher than that of
non-treated BMMSCs, the expression of SOD was lower, and ALP activity and osteogenic genes were higher.
ROS level of H,0,-treated BMMSCs declined after treatment with myricetin, the expression of SOD was
higher, and ALP activity and osteogenic genes were lower. Conclusion Myricetin reduces bone loss of OVX
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rats through lowering endogenous ROS level and restoring osteogenesis of endogenous BMMSCs.
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HAH), UV =98% ), B R 40 ( LI RAY) , ik
PINP Elisa 305 & (_LIgWFFEA ) , ALP Yo i35 & |
TEPEERNA & (3 =K ) |, Trizol reagent ,\RNA Jiz %%
SR & M KB B-actin , ALP 1 Osterix 5|4/ ( TaKaRa
NP
1.2 7
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OVX #H fil OVX + Myricetin 4, AR5 1 J&, OVX +
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FEPRAE
VLR B 10 W M AT, AV B x 5 ARAFAUR
1.2.7 BMMSCs % & GE J1 4 BMMSCs L) 1 x
10° R0 F 12 FLAR, B S 7 d J5, ALP 3o, [R14]
AL THEBUS RNA R0 s i R 35

1.2.8 BMMSCs {EHEEUKER  BMMSCs L 4 x
10" P F 24 FLA, WERESS , M A 800 pwmol/L 1) H,0,
AbFE 6 h, FEIA 10 nmol/L (47 #F 2 FALHE 18 h, 4
TP AR SR E B g (8, 2O AR T AR, W]
52 FL A T3 IBUS RNA K6 SOD 3 23k

1. 2.9 real-time PCR #; TRIzol ¥ 4 Ht
BMMSCs & RNA, Jz 5% 5% , real-time PCR $71% , B-actin
514 5'-CCCATCTATGAGGGTTACGC-3' (20 bp) ,
TS 5'-TTTAATGTCACGCACGATTTC-3"(21 bp) ,
ALP | Ji# 5] ¥ 5'-GCACAACATCAAGGACATCG-3’
(20 bp), TI#HF51 4 5'-AGGGAAGGGTCAGTCAGG-3’
(18 bp), Osterix #5514 5'-GAGTAGGATTGTAG-

propeptideof type | procollagen, PINP) ;i
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GATTGG-3"(20 bp) , T 5|4 5'-TGCTTGAGGAAGT-
TCACTATGGC-3'(23 bp) ., SOD #5149 5'-TGAC-
CTGCCTTACGACTA-3"(18 bp) , Fii#5 14 5'-CGACCT-
TGCTCCTTATTG-3' (18 bp) .
1.3 %t o4

K H SPSS17. 0 GE it , Blls LA x =5 378 ,3 4
[i] LG 25K FH B R 28 7 2243 HT

2 HR
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OVX Z11% BV/TV Tb. N 1 Tb. Th {iX FF A4,
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PINP Y FEAR TR TFARA(F 1), OVX HAYRLE H A
RFHBFARHAEI F1),

AMBFRA;B. R9pm;C. R L + i m
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2.2 WAEE T K LR R

OVX + Myricetin 41 ) BV/TV  Th. N &% & F
OVX £, i Th. Sp f&F OVX 1 (& 1.4 1) ;HE ¥ H
H1,OVX + Myricetin 2 (B /NEZ T OVX 4H (K 2),
OVX + Myricetin 1YL PINP ¥k &5 T OVX 4H(E 1),
OVX + Myricetin ZH 1B 3% 5 T OVX (I3 % 1),

ABFR4;B. LM ,C. L0 E + HirEa
B2 FJHEKRBEEIECOHRHE f£EHYE

( x100)

o
AR RIB 297 £41,C: 2P 5 + A

B3 BHRAKAKGCESAXRIEDT

()

( x200)

F1 FAXBRBIZEOHRBNESH MBERERKEEEE (n=4, v ts)

2150 BV/TV Th. N(/mm) Th. Th( mm) Th. Sp(mm) PINP( ng/mlL) S ER (um/d)
BFAA 0.42 £0.02 3.54 £0.13 0.072 £0.003 0.047 +0.013 5.818 +0.974 3.319 £0.346
ovX 41 0.22 +0.03* 1.56 +0.12° 0.040 0. 006* 0.161 £0.015* 2.088 =0.489° 1.553 +0.189 *

OVX + Myricetin 4 0.31 £0.02% 2.34 £0.09* 0.059 +0.002% 0.117 £0.010® 3.565 +0.527% 2.195 +0.163*

a: P<0.05, 5/ F K41k ;b: P<0.05,%5 OVX 213k4k
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AMBFR4;B. L E4;C. 57 E + HiEEa

B4 HHKXRAIEME BMMSCs i ROS 7k EIE
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BE6 &HEKRSMNEME BMMSCs i) ROS 7k FIE

2.3 MAEE T A4S A R ROS K-F, JF 1k 2 AR
£ BMMSCs #9 g%, /B 75 M

ST ARAA L, OVX 2 BMMSCs ) ROS
JKF- T, SOD Rk AR, TS OVX AR, OVX +
Myricetin ZH 1Y IR TE ROS 7KEREAIK, SOD ik & .
OVX 41 N £ BMMSCs 1Y) ALP 36 ¥ | i 2k ALP
1 Osterix [ FRIAEBAL TR T AR, 1 OVX + Myricetin
U F OVX 4, LR 4 K5 . 32,

AMBFRE;B. E9pEm;C. 2L + Hi5EEH
E5 FHHXBAIFEYE BMMSCs i ALP iE 1 22

*2 HBHKXBRWIEME BMMSCs EERFRIE (n=4,x+5)

5 SOD ALP Osterix
BFARA 9.25+0.63  11.12+1.14  10.73 +1.20
OVX 41 3.03£0.80°  2.90 £0.80°  4.27 +0.92°
OVX + Myricetin 2 6.07 £+0.47"™  5.92+0.63 8.05+0.48"

a;: P<0.05, 5/ F K44 ; b: P<0.05,5 OVX 40L&
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KAL) BMMSCs ; il A 5 ALP {54 sl L
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3 - T y i 4 N
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+ MR
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BMMSCs + H, 0, 2.29£0.33*  3.42£0.93*  4.79 £0.81°
BMMSCs + H,0, +Myr  6.40 +0.36"  8.43+1.01>  7.68 +0.69*

a: P<0.05, 585 K4ak4;b. P<0.05,5 OVX 41b4
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