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[HEE] BH - WIS RBAME & 24 K kB FEH miR-877-3p X860 780 T4 (bone mesenchymal stem cells, BMSCs) 45 fi /1
MU . J7iE - 8 IS A MEME (e /N 20 L, EATRUIN BN SRR A, AT M AR B SRR (OVX L) . 53 3E 20 HUMEPERERE /N R,
VIR o0 BT ARITZHEY, B AR TARE (TFARAD . RG24, 3 240N ESEE R AR BN R Jr % BEA T
micro-CT A5l ; SR CCK-8 W RN 2 M 1145246 I 2 4l BMSCs 34 g /1 ; it ST PCR (real-time PCR) 45l 2 21 £ /ifd miR-877-3p
k. B CFIE) 4P miR-877-3p /K-F, ik CCK-8 i A4 AE 403446 I BMSCs B FHRE /1 Y251k . 45 R + Micro-CT A&l 45
R, BTFARAY OVXAFIE SEIRIRILE, 2R ASII#E X (P<0.05), CCK-8k KA R BR, BT AL BMSCs
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Effect of miR-877-3p on proliferation of bone marrow mesenchymal stem cells in osteoporosis
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[Abstract] Objective:To investigate the effect of miR-877-3p on the proliferation of bone marrow mesenchymal stem cells (BMSCs) during the
occurrence and development of osteoporosis. Methods: Twenty female healthy mice aged 8 weeks underwent bilateral ovariectomy to establish the
postmenopausal osteoporosis models (OVX group). In addition, 20 healthy female mice were selected in the same period and the adipose tissue near the
ovary was removed to establish sham operation models (Sham group). Two months after surgery, bone parameters of the mice, including bone volume
fraction (BVF), trabecular number (Tb.N), and bone mineral density (BMD) were detected by micro-CT, and cell proliferation ability of the two groups
was detected by CCK-8 and cell counting. The expression of miR-877-3p in the two groups was detected by real-time PCR. After up-regulating (down-
regulating) the level of miR-877-3p in the BMSCs, cell proliferation was detected by CCK-8 and cell counting. Results:The micro-CT results showed
that there were significant differences in bone parameters between the Sham group and the OVX group (P<0.05). The results of CCK-8 and cell counting
showed that the proliferation ability of BMSCs in the Sham group was significantly higher than that in the OVX group (P<0.05). Real-time PCR results
showed that the expression of miR-877-3p in BMSCs in the Sham group was significantly lower than that in the OVX group (P<0.05). After upregulation
(downregulation) of miR-877-3p, the proliferation ability of BMSCs decreased (increased). Conclusion:In postmenopausal osteoporosis mice, the
proliferation ability of BMSCs is regulated by miR-877-3p, which may be one of the important factors affecting the incidence of osteoporosis.
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R, HEARHLE A A6 . %/ RNA  (microRNA,
miRNA) BEMSTE SR AN . ik, T, Z200F
FEAGHFEE ™, 4 miRNA ZA 82 S 304 i
AYPE R O NI BRI KA . BEgT Y R,
miR-877-3p REGS I HE 4 il (1) 734k s {HL i JCWF 58 46 H miR-
877-3p et JA#2 BMSCs MBS FH e J1 . AL B 7R 98 48
SIRBREAME R A . KRR, MESRE M R Y
M miR-877-3p (7A54k., JF45 BMSCs (345 RE /1 .

1 BEEREE

1.1 #k

111 3 8 A REMENE WT CS7BL/6I /N, 1 T 8
PREEBFR 2S5 sh bt o shi 2B P=VF AT IE % -y SCXK
(¥1) 2018-0003, ffi FHVF Al k"5 2 SYXK (i) 2018-
0003, Kt /)NERTE SPF W b il 3%, H HAKOK MR & .
JIT A B S g 2 T PR BB R A B T 11 i = B AR B2 D1 22
e (2020448 (067) 5 .

1.1.2 FEEF & R4 (fetal bovine serum,
FBS) (KbtA¥, HE); «-MEMHiFRE (Gibeo, 3£
) ; 299G PCR (real-time PCR) X7 4 . RNA #2H
Wil & (TaKaRa, HA); #EHEL . BREAM (Sigma,
%E); CKK-8i{f& (Invitrogen, EE); WA T
A OeE A SRE (ERYE, hE); siPORT™ 44 Y5
(Ambion, FE[E); miR-877-3p % T4y (Fitd, P [E);
micro-CT KMAY (VE1TF, f8HE).,

1.2 98Uk

1.2 HREAAE RERFARBEST FARLE10 gL
I Z MR S BEAT o 4% 40 HU/INERBEDL 53 B S4B
ARJGH FEAEL (OVXHAL, n=20) AUETARZ (Sham
4, n=20). OVXAL/NEYIERAUM G, Sham 2451 ER GI
SRR AR RT3 B A G WU AR

1.2.2  IMIEHEREATE LESH8aN K58, /MR
S S HE JE 3 B i MR BRI, O BRIy, FH AR e 2e
R I LV MECR K. RS2, B siabae 2 4
/MR, R E /N ERE 48 hy micro-CT F##46 2
H/NEE S5, B4 (bone volume fraction,
BVF). B/N2%E (trabecular number, Tb.N) M #EF
(bone mineral density, BMD),

1.2.3 BMSCsHifr K RMUE L Sham 21 K OVX 41/)
BURHE, fEREE Nk RSN SR, 57757 X
JBCB P o o VRS A KRS, KrE el BTRR IR L
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PANE, A FBS 1) o-MEM 85353, F 37 CH;
FEAE T LR . BORA B 1) P34t BMSCs T4k, F&
3% FBS [ PBS ¥ Ut f5 # &, 43 A Sca-1. CD90.
CD45, CD34%ifk, 4 CHe1h, B0, 7 LER, H&E
3% FBS R EL 2% i (phosphate buffer solution, PBS)
THE, R, I A SRS I 2 2 T T )RR

1.2.4 BMSCs BUH 1755 MR

(1) PERAPME WP, %I 2x10° 1Y
LB BT 6 fLAR Y, BEEIMABCE V5 W5, B3
dffeil . EFE21dJE, PBSIEWE, ZRWEEREE, PBSH
Bobvk, LBRZRWEE., RO, BT
Mg, FHOCEEAR I OGEE [D (520 nm) ],

(2) B8 P % PR B (alkaline phosphatase, ALP) ¥t
o HUP3ACANNE, M 210N AL B RN T 6 fLAR R,
BEJS AT 15 W SR, B3 ddilk, 15557 d. PBSYE
Uk, ZERWEEEE, MR ALP KI5 £ B 64T ALP
gefs, FAROIEE, BNBOLE (D (520 nm) .

1.2.5 BMSCs{lEi% S Mg BUP3fCAnME, 40 2x
10° /AL 2 BE Rl F 6 fLAR T, AR 75 S W b5 5%,
B3 A, Wik 14d)5, PBSIEVE, ZRWEME,
HIPBS B vhik, KFRZRHEE, e odetn, WiMEE
T AT RO g, R 43 O 6 BE AR I O BE (D (520
nm) |,

1.2.6  PPARy2 Fll Runx2 JEPHGI  f OVX 21 Fl Sham 21
P3 ft BMSCs ¥ 17 Bi iR 3 K PPARy2 55 Wi %5l Runx2 ¥
o PRE2 A0 RNA, 4% U & 100 B 147 B 3 skt K%
A W cDNA, real-time PCR KGN . PPARy2 I iiF5|9) 0 5" -
GGGTCAGCTCTTGTGAATGG-3", FifsI¥h 5" -CTG-
ATGCACTGCCTATGAGC-3" ; Runx2 L5190 5'-TT-
CTCCAACCCACGAATGCAC-3', TiiF5I#A 5 -CAGG-
TACGTGTGGTAGTGAGT-3"; Gapdh b5 1HIh 5" -GA-
CTTCAACAGCAACTCCCAC-3', FiiF5|#h 5'-TCCA-
CCACCCTGTTGCTGTA-3'

1.2.7 BMSCs 5 fE Sy A6

(1) CCK-8% ¥4 P30 BMSCs % 18 4x10° /4L AY 25
FEFERD T 96 fLMR, 2L 7 d & H o R DU 20 i 3 7 g
LA 10 nL CCK-8 ¥, 137 CHiFMih 2 h, Bl
Ji FH B S e R AL s OB [D (490 nm) ]

(2) /mpEit%c: K P34R BMSCs #4218 4x10°~/4L 1KY
AT 96 fLM, #4E7 d4F H I 4 BEA TR
1.2.8 miR-877-3p KLkl Wk OVX 411 Sham 41 P3
& BMSCs, PBSIHUE, 2 Mt & il 1342 HUE RNA &
S 4 i cDNA . miR-877-3p #5144 5’ -UGUCC-
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UCUUCUCCCUCCUCCCA-3", 5%k 5" -UGGGA-
GGAGGGAGAAGAGGACA-3'; W2 U6 LG ¥k 5 -
CTCGCTTCGGCAGCACATATACT-3' , FHis| ¥ h 5'-
ACGCTTCACGAATTTGCGTGTC-3" . HAK 5z 1 4% 14 K
RS U]

1.2.9 miR-877-3p ¥ Y J% BMSCs 4 78 fig /14 HU P3
f& BMSCs, DL 4x10° A~/AL 19 % B 35 Fh T 96 fLAR , ¢
BMSCs IfiBE, 4% I miRNA % 94 a0 £ 36 544 miR-877-
3p mimics (miR-877-3p i ik %) . miR-877-3p inhibitor
(miR-877-3p Ml 41) . 25 (1% B ) control (X iR 4H)
HEAT BMSCs % 4k, ALERUNE « 50 L A 55 I3 04 35 77
FERRE 1 pL B LR F) siPORT™, RIFIR A E RIS
5 min; FH 50 L AN 55 i 5 85 5% 3 43 3R B 0.5 L (20

umol) f# miR-877-3p mimics, miR-877-3p inhibitor,

control fRffi , FARIRS], EFE S min; KB
i e 5t 7] siPORT™ 5 5 B J5 9 miR-877-3p mimics .

Sca-1

0 10? 10° 10* 10°
PE-A

1 BMSCsitXHMLERE
Fig1 Flow cytometry analysis of BMSCs

2.2 ML O A K OF- i Le AR

ARJ5 8 i, Sham ZH ML MEB R K- (32.49+3.17)
pg/mL, WFEFTOVXHAIH (8.89£1.13) pg/mL, 2FH
At L (P=0.002),
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inhibitor, control358IR5), & &5 05N A /8 BMSCs
196 FLHL, BT 37 CHY 5% CO, I3 . Bk
JH CCK-8 ¥ FN 4 g+ 402 K BMSCs By 451 g

1.3 ilfabr

K SPSS12.0 B AT HE 2450 HT o 52 B W xets
Fon, 22U ERBCR H K5, AL L ECR SRR R
20T, P<0.05F/R 22 R A G L.

2 BR

2.1 BMSCs % &

£ i 4 T e A T 2 SR R, R) S RO U T A
Jitd 2 T A% 75 ) Sca-1 Ml CD90 3 ik K 43 %Il 2 88.4% Al
90.3%, Ak ] 785k J6 T 40 i % i br 54 CD45 il CD34
B IR K 4.9% F10.3% (F1).

CD90

Count

0 10 10° 10* 10°
FITC-A
CD34

P4

0 10° 10° 10 10°
APC-A

2.3 T SEMILE
ARJF24H, micro-CTHZSERMMLE R (K2) B

7%, Sham4lBVF. Tb.N. BMD ¥ i & FOvVX4l, %
SWHE G (3 P<0.05).
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Note: A. Micro-CT imaging features of femurs in the OVX group (left) and Sham group (right). B. Comparison of bone parameters between the OVX group and Sham group.

©P=0.006, 2P=0.002, ?P=0.034, compared with the OVX group.

B2 28/MNEBEE micro-CT HRFERMURBSHLLER

Fig2 Comparison of micro-CT imaging features of femurs and bone parameters between the two groups

2.4 BMSCs it 73 A6 B 7 b % € 21dJ5, R YE, WG AT AR A TTE
BMSCs &3t LB A W3R 7dJ5, ALPY(0 (B Sham AL EELET L2 T OVX AL (K3C); EmAi

3A) BoE R (F3B) Z55tEoR, OVXHH ALPIRME 451 (13D) WK Sham HBOLE W & T OV (P=

i F Sham Z41 (P=0.004) . BMSCs £ 3d liid i S 9% 0.005).
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Note: A. ALP staining of the OVX group and Sham group. B. Quantitatively analysis of ALP activity. C. Bone-induced calcified nodules of the OVX group and Sham group.
D.Comparison of the absorbance values of BMSCs in the two groups after alizarin red staining (x100). VP=0.004, 2P=0.005, compared with the OVX group.

3 24ABMSCs B BHENLLR

Fig 3 Comparison of osteogenic ability of BMSCs between the two groups

BMSCs il I5iA 5 14 dJi, ZiMLroyefs, Biss ~ ERWHEGITFRE L (¥ P<0.05),
Al UL R R (B4A) . R AME R (K4B) &R,

OVX ZH WG AE I i 5 F Sham 2 (P=0.042), 2.5 241 BMSCs Hasitifie Jy b5
Real-time PCR £ #ll 45 5% (&l 5) /R, OVX 4 VELE 7 d R ] CCK-8 %4 2 46 BMSCs F 9 55 fiE 11,

BMSCs JiliB 2 Runx2 (AT R AL T Sham 41, OVX 25 (B 6A) 7n, Sham 4 BMSCs 5 OVX 41 BMSCs
ZH BMSCs 85 HE K] PPARy2 f A X 26 35 5 7 T Sham 41, HTHRE I NEE 4 H - 4RZ A 225, Sham 241 BMSCs /1Y
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Note: A. Lipid drops of the OVX group and Sham group. B. Comparison of the absorbance values of BMSCs in the two groups after Oil red O staining (x100). VP=0.042,

compared with the OVX group.
4 2Z8BMSCs RUBEBENT L%
Fig4 Comparison of adipogenic ability of BMSCs between the two groups

15¢ 25
5 2 3
g T20f T
& & L
510 —— o)
bl S 15}
£ — 10} @
g 805)

0 0
OoVX Sham ovVX Sham

Note: Comparison of Runx2 and PPARy2 mRNA in the two groups. VP=0.002, ®P
=0.005, compared with the OVX group.

&5 248/MNF BMSCs Runx2 and PPARy? RikE L

Fig 5 Comparison of expression levels of Runx2 and PPARy2 in BMSCs between
the two groups

HASERE I B S T OVX 4 (¥ P<0.05), [FFE, #£E7d
MO A ZE R (K 6B) fEn, Sham £H BMSCs f) 1 4 fig
S RN 4 HITER, BE & FOVX4l (3 P<0.05).

A
201

—_ —
(=] wn
T T

D (490 nm)

o
n

Cell number/( x 10%)

0 2 4 6 8
1d
Note: A.Detection of BMSCs proliferation by CCK-8 method. B. Detection of
BMSCs proliferation.by cell count method. “P=0.013, ®P=0.014, P= 0.024, *P=
0.022, ©P=0.040, “P=0.040, “P=0.015, “P=0.025, compared with the OVX group.
E6 2%HBMSCsiGFERESELE
Fig 6 Comparison of proliferation ability of BMSCs between the two groups
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2.6 241 miR-877-3p ik iy b

Real-time PCR & ill OVX £{ il Sham 4] BMSCs miR-
877-3p BFRILIKT, L5 E/R OVX 4 BMSCs miR-877-3p
AEXT IR (0.23£0.04) B & F Sham 2 (0.06+0.02) ,
ZRBAGIFE L (P=0.018),

2.7 FEQCRE

#+ BMSCs #% 4 miR-877-3p mimics 7, miR-877-3p )
AHX LB R R #F EJE s # Y miR-877-3p inhibitor /5 ,
miR-877-3p M £ ik W FH T M. R RUETLH LA
B (E 7).

150 1
RO
a
o
-
& L
Fé 100
g
=
=}
o]
3
£ sof
=
o
| — ®
Control Mimics Inhibitor

Note: YP=0.009, 2P=0.003, compared with the control group.
BEl7 /5 BMSCs 1 miR-877-3p Mt KA &
Fig 7 Expression of miR-877-3p in BMSCs after transfection

2.8 %t miR-877-3p Jii BMSCs H{4iifig )1 &1k

#: YL miR-877-3p JT il ik CCK-81 (K 8A) A4t
B (E8B) il 4541 BMSCs [ 5 g Ty, ¥ A A H
BMSCs ¥ 5H g J1 N5 4 B I ir %20 B 22 7 . miR-877-
3p i F A4 BMSCs ¥4 5 g 7 b A% T X B2, 17 miR-
877-3p il 41 BMSCs M FH RE /) 3 = T XTI, 25
gt L (¥ P<0.05)
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Note: A. Detection of BMSCs proliferation by CCK-8 method. B.Detection of BMSCs proliferation by cell count method. UP=0.048, *P=0.045, *P=0.021, *P=0.032, °P=
0.043, “P=0.040, “P=0.032, *P=0.045, *P=0.047, "P=0.018, "P=0.048, “P=0.043, ®P=0.042, “P=0.019, ®P=0.024, ® P=0.044, compared with the control group.

8 #F miR-877-3p J5 &40 BMSCs 158 A2 /1L &

Fig 8 Comparison of proliferation ability of BMSCs in the groups after transfection of miR-877-3p

3 idie

W 38 3R e = A TR E 1) S A T e v 2
YEH . 428 J5 B BB AN AE & M e W 2 — o B
BEAE IS I, Lo PR Y MEB R KRR, B R 5%
. 2ME Lk BVE, Tb.N, BMD %5 3535t
AT R, BFIT Y R, MRS A P B
20 B A S R A M A B, R I R P B R S E
i, BMSCs HLAT MG A Z oAk aE, 7fE— @ 40T
[t e O €= i A NTTR O N A R e
ke S A H R RN L mak, AR
&I, miRNA BB W5 S5 RN, 4% )58
SR B E 1) S A e e J s R b = A T K . AR ST
) 2 /N UM 3R e = P B B T R AARE AR, L AOR TR
T/ 5B FAE /DN BL Y BMSCs 5 % F R 41 i BMSCs
miR-877-3p IR IH ML ; I LM (CFi%) BMSCs
miR-877-3p M 3£ & , M %% miR-877-3p & 7 fit % # 4%
BMSCs (358 , 317 52 Wi M 38 3% il = 9 3500 B A

RS R, OVXA/NEATIREMBRA 8 JHf5, M
WMERACFRBTARAY BFEIL, BVF, To.N, BMD#F
R, 5 Shuai%§ " WFIT 25 —30. BMSCsFE R mii 40 i
MRTAR AN, 768 BB AN RE 19 R ok A2 b R
ST FAE 55 BMSCs AH EL 5 M 1 AFF 9 K 224 P 7 T
FAJEFR 35S BMSCs £ [nl 43k A6 1 10 A 2 el as 5 i
T HRUE T B TR A AE LA BMSCs 3451 i ) MU 28 #9431
B, WF5EE . Tan %5 "™ LB, TAZ fE4% i i PI3K/
Akt A iF BMSCs U 40k Qi%s 1 BB, RIET
B B FARE SR BREREE N A9 BMSCs /B e 4855, B4
SR AR H A W RE A 1 i BMSCs RO BL B BE T,
PRI R A E (19 & A . Wang 25 U BB, B R
456 5 R G F BUFE Z /K 85 11 3 (nucleotide-binding

http://xuebao.shsmu.edu.cn

oligomerization domain,
domain containing 3, NLRP3) & AE/IMA 34 15 BE 0% 31 il
BMSCs [ R H fE 1, 1M BMSCs (1 )5 BE 71 20 1 42 T,
HETT R ECH B AME & AE . AL LRI, RIFETIHR
TR AT B BB AAAE /) B R ) BMSCs 48 U H 5 5
&, BCERE R TF R, AR AE A TR TR
H, 5 R ER B R T B BTG A E /) R
(1) BMSCs }47H B J7 8 F AR 4155, 08 BH 76 B TS A E 1
KRR, ] REAE TR L L 43 1 52 i BMSCs 1Y 1 5 RE
7. miRNA 2 ZFpA: BRI B R A EZ R, JF
A REIE o 5 ) Ao Ak, 7 AR R RS rh e A
PERT ™, Wang % " W78 & B, miR-877-3p Ak % HE ] I
¥ Smad7 MR35, HE I ¥ WLEF 4 40 ML o 4k . A DF
g2 AR, TERRRAE R T B, 5T 0 U A0 o Ak s
i, miR-877-3p &5 T W& 40 A 4 40 it 5 MC3T3-El
B AR R . ARBFSE A& B, OVX 41 BMSCs H miR-
877-3p Rk KV TR FARLL, UEWIMER R 6= 7T g
F BMSCs ' miR-877-3p F ik Tk &5, i 1 X BMSCs iy 34
SHRE T =R, B RBRAARE M & 2R . Li%E ™ Fefbs
ot s 4 e e 00 ) R DL p 16 1 s Bl R BT miR-877-
3p IS A AN, i # 1k miR-877-3p, fEMEHE NN pl6
eIk, A B e 40 i 4 Bl L 7R miR-877-3p Al fiE
2 540 s AE AR . XudE PN &, miR-887-3p it
VA STARDI3, 3 117 i 428 [ R 465 4t I (0 BE FH BB 7, 52l
JER R () 1 . AR SEAR BIAUZE SR : OVX ZH BMSCs
miR-877-3p FikFF i, BMSCs T AE JIREA%; Ao N
miR-877-3p Ji, BMSCs [HEFE fE J1 47— R T o

Zi b, AR, TEMEE B Z FEUYE H
SEJR BEEAES R, BMSC H miR-877-3p ik Fhir, i T
BMSC Y3858 , AH L9 K i) A DG B 55 DAL 8 42 L i A 7
—HRE

leucine rich repeat and pyrin

MR AR (B2 , 2021, 41(7) @
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