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% ZE: BM T miR-146a-5p/Notchl {5 SRR AN (BZD) X B BB/ BB % E LB LR . 3k
K M FE KA 5 T T VAR /N BB R B E A B, SRR 60 WUNRR, K IEBENLA NIESIAH, BZD K. milE (5.4,

10.8 g'kg™") 41, BZD-+agomir NC (10.8 g'kg ' +8 mg-kg™!) 4, BZD-+miR-146a-5p agomir (10.8 g-kg™'+8 mg-kg™!) 4,

A 12 Ko 712 R/ANRIERETSE, 18 BA. GBS GG igBZD, K 1K, %E4: 8 Ji]; agomirNC. miR-146a-
5p agomir KR iv 444, MR, L8 A, A4 RENE MR HEEMEEWSE:. SV YREE (BMO). BT
FUEE (BMD). AR (TV). B (BV). ‘BHEBRSE (BV/TV). B/NEEE (To.ND. H/NEERE (Tb.Th) AF /)
PO B (Tb.Sp)s BRI IS (ELISA) &/ RILIE B B R B4R (OCND. HIREMEBRRES (BALP).
PR ATR ISR FE o BTk (PINP) . Hiil A R B 1 B IR (Trap); HE Je(als2 /N RUE AR M 7284k, SE 2218 & PCR (qRT-
PCR) £l 5E /N R B 2HE miR-146a-5p~ Notchl mRNA KJFRIE/KF-. Western blotting £ 75/ BB B 2H 41 Notchl 2 HRIAK
o M Balb/c /N4 BRI 78T A (BMSCs) Fi5S a7k, 7 AT, BBIH (1X107° mol- L' HiZEKhakk
T 48 h), BZD k. EikEH GERER 100, 200 pg-mL!' BZD 43 48 h), BZD~+agomir NC £ G5 200 pg-mL~! BZD
FA#E 4 agomir NC 42 48 h), BZD-+miR-146a-5p agomir 4 (&5 200 pg-mL™' BZD F#% 4% miR-146a-5p agomir AbEE
48 h). CCK-8 SEEGKIMANAIIGSE, ALP YLyl R et i i pes 734k, qRT-PCR W40 miR-146a-5p J% Notchl
mRNA KJE, Western blotting 6 2 41 it i B b5 5 5 11 & Notchl F [AFRIE, BRI R EFSLIAI miR-146a-5p K Notchl [IAH
TEM. 8 S5xRAE, HRA/NR BMC. BMD. BV/TV. Tb.N. Tb.Th /KF, Iii# BALP. PINP /KF, BEEHHA
Notchl mRNA Fl & H#RiE /KT BZEREL (P<0.05); Tb.Sp /K, I[filjE OCN. Trap /KT, I HL miR-146a-5p /KT 2 E I+
m (P<0.05): H/NREERD, MBAZRE, HWR, FHEEHA. 5H0HNE, BZD mflEd N RHEERENS L
AR (P<0.05), Hit#Fik miR-146a-5p M 7 BZD S8 Fsiis /NS0 FIRSGEER . AN R ER, SO
B, A4 BMSCs 3E /7, AEXT ALP 3% ), #E R FAMEGL AR LLE], ALP. OCN. Runx2. Osterix &4 & Notchl mRNA
MR ARIEEE K, miR-146a-5p FIEREW R (P<0.05); HHEMALE, BZD milEAMMEP K LR IgIR 240K
b (P<<0.05), Hid3Rik miR-146a-5p %% 7 &7l BZD Xi/Ni BMSCs 1) FR1EA . OB REMSLI K I, Notchl J& miR-
146a-5p B BHE S,  H ik miR-146a-5p 5. 456  BZD Alfigilid T4 miR-146a-5p/Notchl 155 # B3 BMSCs iliH
A, TREE BN BRI
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Abstract: Objective To investigate the effect of Bushen Zhuangjin decoction (BZD) on bone density and osteogenic differentiation
in osteoporosis mice based on the miR-146a-5p/Notchl signaling pathway. Methods A mouse model of osteoporosis was
constructed using dexamethasone induction, and 60 mice were successfully modeled. They were randomly divided into model
groups, BZD low and high dose (5.4, 10.8 g-kg™!) groups, BZD+agomir NC (10.8 g-kg '+8 mg-kg™!) group, and BZD+miR-
146a-5p agomir (10.8 g-kg '+8 mg-kg™') group, with 12 mice in each group. Another 12 mice were taken from normal feeding and
designated as the control group. After successful modeling, start ig BZD once a day for 8 consecutive weeks; agomir NC and miR-
146a-5p agomir were administered via tail vein injection every other day for a total of eight weeks. After administration, the bone
density and structural parameters of the mice were measured, including bone mineral content (BMC), bone mineral density (BMD),
total volume (TV), bone volume (BV), bone volume fraction (BV/TV), trabecular number (Tb.N), trabecular thickness (Tb.Th), and
trabecular separation/spacing (Tb.SP). Enzyme-linked immunosorbent assay (ELISA) was applied to examine serum bone metabolism
indicators in mice, including osteocalcin (OCN), bone alkaline phosphatase (BALP), N-terminal propeptide of type I procollagen
(PINP), and tartrate acid-resistant phosphatase (Trap). HE staining was applied to observe structural changes in bone tissue. Real-time
fluorescence quantitative PCR (RT-qPCR) method was applied to determine the expression levels of miR-146a-5p and Notchl mRNA
in femoral tissue. Western Blot was applied to examine the expression level of Notchl protein in mouse femoral tissue. Bone marrow
mesenchymal stem cells (BMSCs) were isolated from Balb/c mice, induced osteogenic differentiation, and then divided into control
group, model group (treated with 1x107> mol-L™! dexamethasone for 48 h), BZD low and high concentration groups (treated with 100
and 200 ug'mL™! BZD after modeling for 48 h), BZD+agomir NC group (treated with 200 pg-mL™' BZD and transfected agomir NC
after modeling for 48 h), BZD+miR-146a-5p agomir group (treated with 200 ug-mL ™! BZD and transfected miR-146a-5p agomir after
modeling for 48 h). Cell proliferation was detected by CCK-8 assay, cell osteoblastic differentiation was analyzed by ALP and alizarin
red staining, the expression of miR-146a-5p and Notchl mRNA were determined by RT-qPCR, and the expression of osteoblastic
marker protein and Notchl protein were detected by Western Blot. The interaction between miR-146a-5p and Notchl was detected by
dual luciferase assay. Results Compared with the control group, the BMC, BMD, BV/TV, Tb.N, Tb.Th levels, serum BALP, PINP
levels, and Notchl mRNA and protein expression levels in the femur tissue of mice in Model group were obviously lower (P < 0.05),
the Tb.SP level, serum OCN, Trap levels, and miR-146a-5p level in femoral tissue were obviously higher (P < 0.05), the number of
bone trabeculae decreased, gaps widen, fractures occurred, and bone lacunae increased. Compared with the Model group, the changes
in relevant indicators of mice in the BZD high dose group were opposite to the above (P < 0.05). Overexpression of miR-146a-5p
inhibited the increase of bone density in osteoporotic mice induced by BZD. In vitro study results showed that compared with control
group, cell vitality, relative ALP activity, alizarin red positive staining area ratio, the expression of ALP, OCN, Runx2, Osterix protein
and Notchl mRNA and protein of BMSCs in model group were significantly decreased the expression of miR-146a-5p was
significantly increased (P < 0.05). Compared with model group, the above indexes were inversely expressed in BZD high dose group
(P < 0.05). Overexpression of miR-146a-5p reversed the promoting effect of high dose BZD on proliferation and osteogenic
differentiation of BMSCs in mice (P < 0.05). The luciferase assay found that Notchl was a direct target of miR-146a-5p and was
negatively regulated by miR-146a-5p. Conclusion BZD may promote osteogenic differentiation of BMSCs by down-regulating miR-
146a-5p/Notchl signaling pathway and increase bone density in osteoporosis mice.
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(Bushen Zhuangjin Decoction, BZD) 1c# FiEEk
FHEFTER CHRNEY, RE B FRTTR
PRI AT R IR VAT 4 - BZD HH M3
IhZEBE, 2eWr. AL, FomR . PRE. HREL AT,
A ARG, BN S IR Th R,
RS R 5 B B 1 BB R A, BT
JR BRI S EBELE T ANE T, {H ST BZD T8 i
FaRIETT MU TR 5D o T/ RNA (microRNA,
miRNA) 2 —HKEH 20~24 ML AR ID
RNA, REEIIFM RNA [F2 e AR LR, A
5 2 Fh LR 5% 8], miR-146a-5p F& —Ff 8L (1)
miRNA, H5EKBHIRTTR . R E .
REJRE e e 55 22 Bl g AH OG0 A 1T 75 K I miR-146a
X B TR R RSB 40 A ) 38 5 B A B 2 01, g
fiR1E, Notchl FRIARH W Ree 51 R Z M EaEERI,
{H BZD /&% fgilid i #% miR-146a-5p/Notchl 155
%S 5 TEIAE R B A . ik, &
W LR S H A E /N R Y, 2T miR-146a-
Sp/Notchl 15 5B BRI BZD Xt T8 R HRAA /N R A
2 PE T B AR
1w
1.1 KRN

SPF 4% Balb/c /MR, MfEPE, A& 18~22 g,
W L AR ER R 2 PR A W], SIS A A = Y Tk
5 SYXK (&) 2023-0017. SZI&HT A /N AT
T=Eif 20~25 C, FHXHEE 40%~60%1)38E K 5K
W, AR ORI EE P ERESIMICER R
HEHESZE (F#HLS: HNSZYYWZ-2023002021).
1.2 7Y, FEXFT SIS

BZD U5 25 #M T 12 g, 1LZEHH 12 g, LA
10 g« ZEWr 12 g AN 10 g« HH 12 gv HAJ
10g. TR% 12g. HE 5g. 488 10 g i rg & =
B2 RHRE L, B2 R mis S 6 (R E 25 4 )
2020 fFRREKR . BZD 77 W % i 4% IR R R
B, WRROHY AR, IMNER4iK, 258K S aiK)m
RN 10100, KARYE, IEFHAKRET 24
VIR EIREREA2S 1 gmL'. %4 HPLC %%,
BZD HWRERE. RS SLURTER. AT AL R
AT EL R B0 08 5.001 04 4.5980. 1.0340.
0.422 4, 0.077 2 mg-g "2, HuZEKFY (FEDH
99%, fit'5 50-02-2) I H B H i BAEMFHET A RA
Al HEE (OCND. BRI BERRES (BALP).
R AU i FR LSRR AR (PINP). Ui A BRI VI

Bl (Trap) FREHK G2 BHRSS: (ELISA) 375G H
JIMERE A IR A s BRPEREIREE (ALP) Gy
WA EAHRARORAANEWE EiFESRED
vl RIPA 4. HE Bl &0 B L EH
WA BR /AT miR-146a-5p #4307 (agomir).
agomir NC JiJ H 3% [ Sigma /A #]; Notchl. ALP.
OCN. A Runt fI5RF 3K 7 2 (RUNX2). B+
S K F (Osterix)« GAPDH —HoRIAH M. — 104
H 3 E Abcam A &l 6% 35 & W B 3
Promega A 7], Micro-CT i R4 (vivaCT 40)
4 H i 1= Scanco Medical A #] .
2 &
2.1 BREOEDRRENES

Z2 2% SCHRARE DS, SR Hh ZE KA1 T/ B T
FRAAMERTL . BEFLIEEL 60 H/NER, sc 40 mgkg™
MO FEKHN, FFR 1R, L% 35d.
22 R EE%RH

R 60 RN, K HBEHL > AR,
BZD fik. Hifl&E (5.4, 10.8g-kg!) 44, BZD+
agomir NC (10.8 g'kg ' +8mg-kg ") 41, BZD+miR-
146a-5p agomir (10.8 g-kg™'+8 mg-kg™') 1514,
12 Re 12 R/NRIER TR, FE g,
ISR G S 4 29T 4R ig 45T BZD, ®K 11K,
HES57 8 J . Agomir NC. miR-146a-5p agomir K
MR iv 45 %), MR, 3L 8 Ji. XA SHAIAH
ig 5 iv &FEN 0.9%FHWNE K. BZD K. =il
BHHDNRRE iv FEM 0.9%F AN -
2.3 BMEDRBEZEEMESHSENE

KRG e, DNRWELEUL 2 mL, § 4 CIK
B4hja, B0, B EFEERIN MR, BE
T=20 CE&H . g7 B /N A /N R B 2H 2R
WA, BUie e, BT W € .24 h J5, >R Micro-
CT Bg RGaicy, HMTRE i T =4 E g,
F|F Scanco Medical Version 6.0 #X{FE 47 H 4235
ikt . MMM EEESHOE: BT YRS E
(BMO). ‘B Y% E (BMD); e IEEiHS
S SR (TV). B (BV). B8R 5
(BV/TV). H/NEHE (TN H/NEEFE (Th.Th)
ME NGB (Tb.Sp).
2.4 ELISA JENE /R MEE K GHER

H 2,37 i R A7 IR /N BRI, AR P8 IfL7E OCN.
BALP. PINP. Trap ELISA 7 &r i B 45 AAG il 5
s Rl BRIE B AR AR KT
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2.5 HE FENE/NREBHLEHHNTH

FRHBEHLER 6 R/, BAEMEERE, &
4% R[] 7 o St 1 4 43 AT 80 R B K Ak
o, TR AU R, 184 S um JE
LHZRY) e U1 F = F2R LS L 7KAK, 8 F HE 4
B AT, B EE A, e FUER
NECE L SR AR . AR 6 HUNR A M
I B H R R AF T80 Co
2.6 SERPREE PCR (qRT-PCR) SEMENR
B& & ¢H4R miR-146a-5p. Notchl mRNA HIZRIEIK T

B “2.57 T RAFI /D BB 2], H Trizol
WA AH LU RNA. &N cDNA JaIHT
T3, BRI U BT SIS
W 1 fisn. LLU6. GAPDH NWNZ, fiif] 2-°°¢
Bt BN B 1Y miR-146a-5p+ Notchl mRNA
(A R IE

#£1 SI¥RITET

Table 1 Primer design sequence

EIK/EL SIYFA (53"
miR-146a-5p _L.Jif: TGAGAACTGAATTCCATGGGTT
Tif: CCCATGGAATTCAGTTCTCATT

Notchl Ii: GAGGCGTGGCAGACTATGC
Tf: CTTGTACTCCGTCAGCGTGA
U6 Jif: CAAGGATGACACGCAAA

Tit: TCAACTGGTGTCGTG
GAPDH Fi%: GCACCGTCAAGGCTGAGAAC
Ti: TGGTGAAGACGCCAGTGGA

2.7 Western blotting 12 /\ iR B B 221 Notchl &
BRIAKF

BL“2.57 T HRAE /N R B U IUE
BCA EHTERAE &, EARTHRIK, BEER
% PVDF JEE E, #H]2h, I Notchl —HiaRR
(1:1000) 4 CTIWEIR, XHIMAMN Pt
B (1250000 fE%iR NIFE 2h, ECL &5, LA
GAPDH ANZ, 4 BArdE H MK
28 NEEFMEENREHE R T MM
(BMSCs)

K BTME i A7 12240 58 Balb/e /N, K iR
T 75% B 5~10 min, TCEE M T 402 BE
J&8, YISARRR/NT 3 mmd (/. 4R 2L
WRRLL AN, ORI mR TR R,
FMFRFRES, BT 37 C. 5%C0x 95%0,. ¥
FEMIAN RS IR A o RRRGIME RS SRR I i — 52
B VR L8 K APC-CD90. FITC-CD105.

FITC-CD45 F1 PE-CD11b #5572 11156 3 AR fidkAT
Wik, FF Beckman Vit 2\ 4H i AX 43 AT 4H iy
CD90. CD105. CD45 £l CD11b %ik.

2.9 BMSCs BN HIFES RS HAS T

¥ BMSCs #5013 6 FLIRH, RHE 10%64
Mg 1% L-B2 . 1% Pt 0.25 mmol-L™! HT
WL 10 mmol-L™! B-ff & H iyl Al 10 nmol-L™! Hh
FERRA I P MEM 55953545 S R0E 1.

7351 BMSCs /£ DMEM (55 10%Jf4F ML
1%X 30 HEEFR RGN 90%, K HHMTE 96 fL
BRCEFFL 4 X 1034, 43 Rkt BRZE [ R Eh 220 (PBS )
AEFH], BEAYZH (1X 1075 mol-L! I ZEKHAMLFE 48 h),
BZD &+ i FE2H (SEHH 1X 1075 mol- L HiZE KA Ab
FE 48 h, FF 100, 200 ug-mL™! BZDUSALFE 48 h).,
BZD-+agomir NC 44 (46H 1X107° mol- L' HiZE K
LLFH 48N, FF] 200 pg-mL! BZD A% agomir NC
ALEE 48 h)+ BZD+miR-146a-5p agomir 2 (5 H 1X
1075 mol- L™ #ZERIAEFE 48 h, FEH 200 ug-mL™!
BZD F1#4%% miR-146a-5p agomir 4b3E 48 h). F|H]
Lipofectamine 3000 ¥ agomir NC F1 miR-146a-5p
agomir F L 2 4HMIH 48 ho
2.10 CCK-8 SL36#2mpaIETE

7351 BMSCs 42511 96 FLIR (AL 4 X 10°4Y),
Wl “2.97 TR 1A TACER, 7E 24, 48, 72h 41
AN 10 uL CCK-8 ¥ 4HMILE 37 “C RIS
2h, FIFIBEFRUEN 450 nm FEAASHIEOEE (4D 1H.
2.11 ALP {EBMFERLILETHEBEE T

ALP Jff: BMSCs & “2.9” Wi 7iki%ES 0
WA HAL IR G, EREIETH 7 KA ALP 4
W, ERAEE PSR, IR AR
EI% . M8 Image J A AT gL XS 4 18, IF
BT — X R4 .

R Yl BMSCs £ “2.9” Wi 7155k S
R AR 5, TERCE S5 21 KRG, I 60%
SN EEFE Y 60 s, PBS ¥t 2 min. FHH 10%
PR YRt 10 min, PBS PRk 3 IR EFWAE,
O BB M IR B - 1 H] Image J A7
BT o8 R AR Y T AR LA
2.12 qRT-PCR NEZBAE miR-146a-5p K Notchl
mRNA FTiX

BMSCs £ “2.9” Wi 775 sy AL
Je, WOEANNG, SRH “2.6” Tt 5vER miR-146a-5p
J Notchl] mRNA ik,
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2.13 Western blotting & E MK BIREEEKR
Notchl EHZFRIA

BMSCs £ “2.9” T J7 753 70 A1 73 2HAL
Mg, WEMN, R “2.77 BRJTER ALP.
OCN. Runx2. Osterix M Notchl & &I,
2.14 FURNEEFLIEHN miR-146a-5p K Notchl
HIHEE1ER

5T psiCheck-2 T EEF AT FIRAEAY Notchl
3'UTR % % & B 4l 5 # &k, # 4 ¥ Notchl-
WT/MUT . # %5 3 4A 5 agomir NC/miR-146a-5p
agomir FL¥% 4L BMSCs, [ 5l %t RSV
2.15 GitFEaE

#¥EHKH GrapahPad Prism 7.0 #4741 2047,

PAX S RIR. Z4LH LLEAT R K 5 2 04, it —
AP AT LSD-¢ ki o
3 #R
3.1 BZD xR EBZESHVEMN

W 2 Fw, SRR, SR ZH /N B BMC,
BMD &35 4% (P<<0.05). SR HE, BZD &
F &AM BMC. BMD &3E T+ (P<0.05). 5
BZD + agomir NC 4 [t %, BZD + miR-146a-5p
agomir 41/ i BMC. BMD & 2 &% (P<<0.05).
3.2 BZD 3R EBEHSHAEN

mE 1. % 3 fn, SXTIRALEE, AN
. BV/TV. Tb.N. Tb.Th /K& F#K (P<<0.05),
Tb.Sp /KT EEFE (P<0.05). SHEAILHE,

*2 BENREEESHOLE (X s, n1=12)

Table 2 Comparison of bone mineral density parameters of mice in each group (X *£s, n=12)

2H 51 7§/ (g kg ™) BMC/g BMD/(mg ¢m)
Xt e — 0.84+0.08 189.38+19.88
TR — 0.30+0.03" 80.54+12.30"
BZD 5.4 0.324+0.03 83.66+11.79
10.8 0.73+0.07# 163.24 +18.49*
BZD+agomir NC 10.8+0.008 0.72+0.07 161.03+17.60
BZD+miR-146a-5p agomir 10.8+0.008 0.52+0.052 116.89+13.362

XA R *P<0.05; SHMAHNE: #P<0.05: 5 BZD-+agomir NC AHHH: “P<0.05.
P < 0.05 vs control group; *P <0.05 vs model group; 2#P<<0.05 vs BZD+agomir NC group.

Xof Y BzD5.4gkg* BZD 10.8 g kg* BzD-t+agomir NC BZD-+miR-146a-5p
agomir
1 EHNRBHELR Micro-CT F£1&E1%R (X10 000D
Fig. 1 Micro-CT images of bone tissue in each group of mice (x10 000)
*x3 BHENREBEEHSELER (X s, n=12)
Table 3 Comparison of bone structure parameters of mice in each group (X s, n=12)

21 53] 7 &/ (g kg ") BV/TV/% Th.N/mm™! Th.Th/mm Tb.Sp/mm
pagis — 36.55+2.40 3.46+0.39 0.1440.03 0.61+0.09
it — 17.26+1.88" 1.30£0.19" 0.05+0.02" 0.89+0.12"
BzZD 54 18.35+2.13 1.33+0.14 0.05+0.01 0.88+0.11

10.8 31.68+1.89% 2.95+0.32% 0.124+0.01% 0.65+0.07%
BZD-+agomir NC 10.8+0.008 30.944+2.56 2.90+0.34 0.1240.03 0.66+0.09
BZD+ miR-146a-5p agomir 10.8+0.008 21.20+1.452 1.65+0.182 0.074+0.012 0.8240.092

Eyf AL "P<0.05; SHRHLLE: #P<0.05; 5 BZD4agomir NC ZLHAE: “P<0.05,
“P < 0.05 vs control group; *P <0.05 vs model group; #P<<0.05 vs BZD+agomir NC group.
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BZD &EFI&E41/NR BV/TV. Tb.N. Tb.Th /KF &%
FHE (P<0.05), Tb.Sp KFEFEREL (P<0.05).
5 BZD-+agomir NC #ILL#, BZD-+miR-146a-5p
agomir 2/ BV/TV. Tb.N. Tb.Th 7KV & 2 F#{
(P<<0.05), Tb.Sp /KTFRZEFE (P<0.05).
3.3 BZD 3/ RILEE KIS TEFRH R0

N 4 fiw, SxRRALLE, BRI RIS

=4

OCN. Trap /K V& & F+& (P<0.05), BALP. PINP
KPR R (P<0.05). SHERIZHHE:, BZD &
FIEH/NRIME OCN. Trap K FEZE N (P<
0.05), BALP. PINP /KFEEFE (P<0.05). 5
BZD + agomir NC 41 [t %, BZD + miR-146a-5p
agomir ZH/NR 7% OCN. Trap /K FEEHE (P<
0.05), BALP. PINP /KV-i3 T F% (P<0.05).

FH DR MEFRBEHEIRRILLE (X £5, n=12)

Table 4 Comparison of serum bone metabolism indexes of mice in each group (X £s, n=12)

2H 5] FENgkg")  OCN/(ugl™) BALP/(U L) PINP/(ng mL™) Trap/(U L)
pagict — 1.22+0.14 273.64+19.55 13.13+1.89 11.13+1.94
it — 1.97+0.21" 225.16+17.43" 4.35+0.79" 26.65+3.10
BZD 5.4 1.9540.20 227.58+18.22 4.39+0.84 25.23+3.02

108 1.36+0.15% 264.19+23.70* 11.68+1.56* 14,08 +1.87*
BZD+agomir NC 10.84-0.008 1.37+0.16 262.44+28.12 11.60+1.45 14.14+1.95
BZD+miR-146a-5p agomir 10.8+0.008 1.86+0.194 237.36+17.624 6.22+0.924 22.88+2.754

XA R *P<0.05; HHMHNE: #P<0.05: 5 BZD-+agomir NC 4 H#H: “P<0.05.
P < 0.05 vs control group; *P <0.05 vs model group; #P<<0.05 vs BZD+agomir NC group.

3.4 BZD Xt/ REHLAGEHIRIFNE

W 2 Jrow, P REZH /N BT B /N HES A
B, B R R N R N R,
[RRAR 5, IR, Efaeth k. SEMALLE,
BZD ik miifl| B4/ N R B N EGE, MEEE
HH5e, &S n, H BZD Sl EaieeEE AN
% . 5 BZD+agomir NC 41, BZD+miR-146a-

5p agomir A/NERE /DR H I . Wi, HERD.
3.5 BZD X/NERERELLR miR-146a-5p. Notchl
mRNA FiX7KFBIZM0E

W s fiw, SR, AN R
H I miR-146a-5p /K-V-5. 2 T+ E (P<0.05), Notchl
mRNA /KT8 ZREK (P<0.05). SR,
BZD &5/ R E A miR-146a-5p /KT 2%

BZD5.49 kg™

BZD 10.8 g kg BZD+agomir NC BZD+miR-146a-5p

agomir

2 HE £BNZNRBREHAGEHENL (X100)

Fig.2 Structural changes of mouse femur observed by HE staining (x100)

=5 FHEHNRBEHSE miR-146a-5p. Notchl mRNA FiXKFERLLE (X £, n=6)
Table 5 Comparison of miR-146a-5p and Notchl mRNA expression levels in femur tissue of mice in each group (X s, n=6)
2H ) FE/(g kg ™) miR-146a-5p/U6 Notch1l/GAPDH
X i — 1.00£0.10 1.00£0.11
F R — 2.36+0.25" 0.2840.03"
BzZD 54 2.33+0.23 0.30+0.03
10.8 1.54+0.15* 0.86+0.09%
BZD+agomir NC 10.8+0.008 1.52+0.15 0.8440.08
BZD+miR-146a-5p agomir 10.8+0.008 2.10+0.212 0.4310.042

EX MR *P<0.05; 5HMAHNE: “P<0.05; 5 BZD-+agomir NC 4HH.F: “P<0.05.
*P < 0.05 vs control group; *P <0.05 vs model group; 2P<<0.05 vs BZD+agomir NC group.
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&AL (P<<0.05), Notchl mRNA /KFZETE (P<
0.05). 5 BzD4agomir NC 41tb#, BZD~+miR-
146a-5p agomir 20/ E 428 miR-146a-5p K-V
BFETE (P<0.05), Notchl mRNA 7KV 53 (AKX
(P<<0.05).
3.6 BZD X/MRAZEZHZR Notchl EBFRIZKTEH)
20

Wi 3 FIE 6 Fraw, SxTHRALLLAS, AL /N
B 2HZH Notehl 2 FIFRIEK TR E K (P<0.05).
SR E, BZD @il R E 4 Notchl
RARIEKTFEETE (P<0.05). 5 BZD+agomir
NC 4t , BZD+miR-146a-5p agomir ZH/)> iU 4H
Z{ Notchl H HFRZ/KFEEFRIC (P<0.05).

NO(Ch] S sw—— O A s— 25 10°
GAPDH < < S A S S .70 10

X fES BZD BZD BZD+ BZD+
54 ¢'kg'10.8 g'kg™! agomir  miR-

NC  146a-5p

agomir

3 Western blotting #&/\F& B & 2H2R Notchl ZEHKF
Fig.3 Western blotting examination of femoral

organization Notch1 protein expression level in mice

3.7 BMSCs RIEHRMEE

WK 4-A fion, JeBE %S, BMSCs 5 IE
W, RYERSRE . EERFEAK. WA
Kl % B, CD90. CD105 FAPEZRIE (96.3%-
98.5%), CD45 fil CD11b FPERIE (1.2%-+ 2.7%),
UL 4-B.

*6 FH/NREEHEL Notchl EARIAKFHILLER (X
+s, n=6)
Table 6 Comparison of Notchl protein expression in

femur of each group in mice (X X5, n=6)

2H 5 RS Notch1/GAPDH
(9kg™)

Hof — 0.8940.09

AR — 0.23+0.02"

BzD 5.4 0.25+0.03
10.8 0.7240.07*

BZD+agomir NC 10.8+0.008 0.73%0.07

BZD+ miR-146a-5p 10.8+0.008 0.34+0.032

agomir

v~}

0.4 0]

10> 10 10* 10° 10* 10° 10 10°

CD90 APC CD105 FITC

SXRAE: "P<0.05; SHMALLE: #P<0.05; 5 BZD+
agomir NC 41H%: “P<0.05,

*P < 0.05 vs control group; *P < 0.05 vs model group; “P<<0.05 vs
BZD-+agomir NC group.

0.
102 10°  10* 10 10> 10° 10* 10°

CD45 FITC CDl11b PE

El 4 BMSCs HETHUE (A) FRXNMAERLEE (B
Fig. 4 Observation of BMSCs under light microscopy (A) and identification by flow cytometry (B)

3.8 BZD X} BMSCs &7EM LB 7 BN
w5 fik 7 s, SxTIRA b, AL
AfH . AHXT ALP 35 77 5 3% 20 FH 14 e € 1 AR B 1)

BERK (P<0.05). SHAALLE, BZD &l
W A X ALP G /7. 9 R AL RS i AR
Eb ) B 2 7R (P<<0.05). 5 BZD+agomir NC
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Al il BZD 5.4 g kgt

BZD 10.8 g kg BZD-+agomir NC BZD-+miR-146a-5p

5 ALPREMTERAXENE BMSCs lE DL (X100)
Fig.5 Bone differentiation of BMSCs observed by ALP and alizarin red staining (x100)
R 7 &L BMSCs EIEMME SR (X s, n=6)

Table 7 Comparison of BMSCs proliferation and osteogenic differentiation among all groups (X £s, n=6)

agomir

7l &/ Al . PR AT e O AR

HL (9kg ) 24h 48h 7an A ALP ) Hf51%

X R — 0.45+0.04 0974008 1.42+0.15 1.00+0.05 97.65+6.23
it — 0.16+0.03" 0.424+0.04* 0.78+0.06"  0.4840.04" 20.42+3.14"

BzD 5.4 0.194+0.04 0.45+006 0.81+0.08 0.50+0.05 22314345
10.8 0.38+0.05* 0.79+£0.08# 1.15+0.11%  0.79+0.07% 81.6945.23%

BZD+agomir NC ~ 10.84+0.008 0.40+0.06 0.81+0.07 1.1740.16 0.81+0.06 83.1445.39
BZD -+ miR-146a- 10.8+0.008 0.26+0.044 05540.054 0.924+0.094  0.634+0.064 36.52+3.754

5p agomir

XA R *P<0.05; SHMAHNE: #P<0.05: 5 BZD-+agomir NC 4HHH: “P<0.05.
“P < 0.05 vs control group; *P <0.05 vs model group; #P<<0.05 vs BZD+agomir NC group.

ZHEb#:, BZD-+miR-146a-5p agomir 2 4 {H .
FHXT ALP ¥ 77 76 3% 20 BH 1% % 1 AR b 1) 2 2%
&A% (P<<0.05),
3.9 BZD %} BMSCs B EHir&&EH ALP. OCN,
Runx2. Osterix FRiAHIF/0E

Wi 6 fk 8 frw, HXTHRA LA, BRI
ALP. OCN. Runx2. Osterix & H #*iX & & (41K
(P<<0.05). SHAIZ LS, BZD @il &4l ALP.
OCN.Runx2. Osterix & F#1E &2 T 5 (P<0.05).
5 BZD-+agomir NC 45, BZD+miR-146a-5p
agomir 2 ALP. OCN. Runx2. Osterix £ H3RIA T
FHIHE (P<0.05),

AP oty — — o o— —

3.9X10*

OCN S s S— — W_— —— 11X 10

RUNX? i s s—— e S e 56310

Osterix S s sw— G — a— 1510

CAPDH s IS "N THES S e 57710

D VR i

BZD BZD

549gkg? 10.8gkg™ agomir miR-

BZzD+ BZD+
NC  146a-5p
agomir

[Zl 6 Western blotting 4l BMSCs B BirsEBRIE

Fig. 6 Western blotting detection of expression of bone

marker protein in BMSCs
#*8 & BMSCs MEIRSERREKFHELE (X £, n=6)

Table 8 Comparison of osteogenic marker protein expression levels among different groups of BMSCs (X x5, n=6)

ZH 5 FE/N(gkg!)  ALP/GAPDH OCN/GAPDH  Runx2/GAPDH  Osterix/GAPDH
Xt iR — 0.96+0.05 0.92+0.04 0.9840.06 1.0240.08
iRt — 0.42+0.02" 0.38+0.03" 0.40+0.04" 0.35+0.04"
BZD 5.4 0.4540.04 0.40+0.05 0.4340.06 0.3740.05
10.8 0.8240.06* 0.7740.05 0.7940.08* 0.7240.06%
BZD+agomir NC 10.8+0.008 0.8040.07 0.75+0.06 0.7740.05 0.6940.05
BZD+miR-146a-5p agomir 10.8+0.008 0.5840.052 0.55+0.042 0.5740.072 0.4940.052

PR LR P<<0.05; SEIRALE: #P<<0.05; 5 BZD+agomir NC A L#: “P<0.05.
P <0.05 vs control group; *P <0.05 vs model group; #P<<0.05 vs BZD+agomir NC group.
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3.10 BZD X} miR-146a-5p/Notch1 iBE&HISEN
Wi 7 fI3R 9 B, SRR ERES, YL miR-
146a-5p Fik T #1 5, Notchl mRNA FIEEHFRIARE
FIK (P<0.05) . SR LA, BZD il &2 miR-
146a-5p FIELEZEFFL, Notchl mRNA FIEE [ARIAE,
FTHE (P<0.05). 5 BZD+agomir NC 41tb 4, BZD
~+miR-146a-5p agomir 2 miR-146a-5p %1k W25 5,
Notchl mRNA FlE AFRAREFE (P<0.05),

Notchl R — e S G e .05 <105

GAPDH “EES WS T TS S A 70 X< 10
Xof % BzD BZD BZD+ BZD+
54 10.8  agomir  miR-
gkg?' gkg? NC  146a-5p
agomir
7 Western blotting #&3l) BMSCs & Notchl &H7KF
Fig.7 Western blotting detection of Notchl protein

expression in BMSCs

£ 9 &4H BMSCs 1 miR-146a-5p. Notchl mRNA F1E AT IXKFERELE (X £5, n=6)
Table 9 Comparison of miR-146a-5p and Notchl mRNA and protein expression levels in BMSCs among all groups ( X *s,

n==6)
2H 5 FE/(g kg™)  miR-146a-5p MXfFiAE  Notchl mRNA A%} £iAER  Notchl &AM KA E

it i — 1.024+0.11 1.0040.09 0.91+0.08
it — 2.42+0.21" 0.314+0.04" 0.25+0.04"
BZD 5.4 2.45+0.24 0.35+0.05 0.28+0.03

10.8 1.68+0.15* 0.83+0.07* 0.75+0.08*
BZD+agomir NC 10.8+0.008 1.70+0.16 0.85+0.08 0.77+0.09
BZD+miR-146a-5p  10.8+0.008 2.23+0.194 0.53+0.064 0.47+0.052

agomir

S AR *P<0.05; SEIMALE: #P<0.05; 5 BZD+agomir NC 4HHE: “P<0.05.
“P < 0.05 vs control group; *P <0.05 vs model group; #P<<0.05 vs BZD+agomir NC group.

3.11 miR-146a-5p X} Notch1 FY%E =38 F

Targetscan [ 3 7l 2 7~ miR-146a-5p 5
Notchl A 454G 07 /1, W 8. 415k 10 Fizw, 5 agomir
NC 2%, miR-146a-5p agomir ZH[%] Notchl-WT
DGRBS L 5.2 T M (P<<0.05), Notch1-MUT %
FEBHE AL,

UUGGGUACCUUAAGUCAAGAGU &'

CCAAGAAAAUAAACUAGUUCUCA 3'

miR-146a-5p 3
Notchl-WT 5
Notchl-MUT §! CCAAGAAAAUAAACUUGUACUGA 3'

8 miR-146a-5p 5 Notchl HIZEE LA
Fig. 8 Binding site of miR-146a-5p to Notchl

# 10 miR-146a-5p 5 Notchl WK H HZESLE

(X £s, n=6)
Table 10 miR-146a-5p and Notch1 dual luciferase assay
(X x5, n=6)
4l Notch1-WT  Notchl-MUT
agomir NC 1.00+0.12 1.02+0.15
miR-146a-5p agomir 0.38+0.06" 1.01+0.13

5 agomir NC 4 H#%: "P<0.05.
“P < 0.05 vs agomir NC group.

4 g

B BN R A R R i 1 b R MR 2R 51k
Efads R, B RIUE S RE TR,
B, RHBNRITAMBA BN ERA R K
R, ALHE R AUEIRBE . RS I AL, PR,
TE R IT B LB RN BT (1) 2 A 2 2 8 Ul
B o ARSLIGR b ZEKAA 5 2 07 @ SR A /)
BB AN TR, G5B, XTI,
TZH/NR BMC. BMD. BV/TV. Tb.N. Tb.Th 7K
*F. L7 BALP. PINP /K-F i3 84K, Tb.Sp /K.
Ifi% OCN. Trap /K V2 E T 5, HE &R ExRE /D
PR, BT, IR, BRSO,
X2 PR G B UG AASE PR A5 IR, 1 B o
PAERE R R B T

BZD B Zj#h s, (h2R5E HAAhai F . 31
i, AMLFRIEDIRG EAFEAA . 2L,
Tuhnpz, FTDAOEREANE DR HIATE s, B
AJFRIMSABH . IREFIKBIR H AR AR
WS, WA AT LIANE L A R I,
MTTIRTT B R EAARER021 SRy S5 2R 5k BLAE &
R BB R I RYVR T, 8T BZD BKE
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EFRIRETT T, BRSSPI . TR s
RS, CEEAMEEEN TR . A PRI 7T R IR
BZD R F 3 H BB A TR B v P i T B
o, MR R E TS . ARG RER, 5
BERAH L, BZD miflE4 /N BMC. BMD.
BV/TV. Tb.N. Tb.Th /K-, Ifilj& BALP. PINP 7K
PR, Th.Sp /K. IMiiF OCN. Trap 7K1 i&
HIAC, HE 25 R o /NER B e, BE 2 H
W9, VG XU BZD Ret Bl BB
INEREE B, s A . BMSCs A2 A P i 4h
JHLRTI i 7 4 i e S PR RIS, B AT TREAH RS B
JH L R AT 7 200 B ) AR 24, T ACAIE SEZ, BMISCs K,
B B B RE % Y)AE SRPS) . X — W A —
BRI, KB 2 18 24 R 53 S 07 1 R IRAE AR 411
AN ERE BMSCs RCHE 74k, TEIG PR AT S
R TR R R AARC2T), 5IX R 75, ARFA
PRI, miiE BZD REBS etk 4 BMSCs [k
ok, IR IE N E A AR Y (W ALP.
Runx2. OCN F1 Osterix) 28If{jFRiAHIB /R LLE
W4 /R BZD Al Rg&IRIT B TUBAME 18 7E
25, (HFHTHLHIEATE 2 .
MiR-146a-5p J& —FEHZ ] miRNA, 2k
RO 55 IR R E R B Z YA 9% . Zheng
SR 5T & I miR-146a-5p A& A E 4 A= K A
BRI ¥, N miR-146a-5p 7] BE VAT R
BRFAE ) —FhHE0% . Notchl BefiE 2 53 BB 10 K
B, IEEE i Notchl 7K P B0 6B s B0, fR
SF FZEBURF 9T & L L Notchl HIRILRESIREH
JRERFAVEE T KR BMD, RSB @ d . 05T
SRR, SXTRRALE, BN R B A A
BMSCs H' Notchl mRNA & (4 E£E KT B
ik, miR-146a-5p /K-F-EZE T+, 8 miR-146a-5p
M Notchl WRES SN G Reifaidifg. SHAA
L, BZD &4/ R E 4143 BMSCs
Notchl mRNA Fli H R &K 2 #E T+ &, miR-
146a-5p KV 23K, $#27% BZD W RgIEL Y
miR-146a-5p fl Notch1 FIAE i BMSCs B 71k,
PermE R AA /N RE AR . AT FTE S RS T A
PR BESLH K I, Notchl 72 miR-146a-5p ) H.4%
#pS, HAE miR-146a-5p fifds. RN R,
ik miR-146a-5p 1] | BZD X B BUELFA /N B
BB IR AN BMSCs BUE /M et . X
B BZD m]fgifid T i miR-146a-5p/Notchl {55 iH

FRAZHE BMSCs BUE 704 2 i BB Aa /s 5RO
=,

BZD wfigifid T i miR-146a-5p/Notchl 15 518
FEARE BMSCs BeE 7446, 52 @ BUsihs /s B &2
o ENIRIT B BURIAGESR (1B IRE AR . 28
M, AWFFILAFAEA R Z AL, BZD X T& R BiAALE
(e v] RIS AAE HAbIE AR, e FRdt— PR &,
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