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WORZEA S B0 0 B B8 BEFR bR, MTT Azl 2 ZH 40 M 34 58 8 ) 19 25 5% RT-PCR A 2 21 4 i miR-181a
MR 2E 5, BT M) 400N miR-181a K-F 5 MTT A6 I 2 6 I B 5L B 40 M 5 1 Ol . &5k Micro-
CT /8 Sham 45 OVX 4B/ NREMMEE S M B HEER B EZEF (P <0.05), MTT /& Sham 4
MSCs H4FEfE S5 F OVX 41 (P <0.05) , RT-PCR 7% Sham 41+ miR-181a # OVX 4] 321k i Z &A%
(P<0.05), EiA(CT#4)miR-181a J5 ,MSCs ¥4 AE 1 N R ( ETH) o BUE MU BE J1 I & 81 OVX 21
MSCs FIEHE J75% T Sham 41, MiH M B fE /159 T Sham 41 (P <0.05) ., &5 WEM X B = BT S 3508 i
BRAAE H1, miR-181a = K AT il MSCs [W34FE , W] BEJE M B TGS AR R R Z —,
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Effect of miR-181a on proliferation of bone marrow mesenchymal stem cells from

mouse osteoporosis model
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[ Abstract | Objective To determine the effect of miR-181a on the proliferation of mouse bone
mesenchymal stem cells (MSCs) derived from mouse model of osteoporosis (OP). Methods Animal model
of OP was established by bilateral ovariectomy (OVX) in 20 8-week-old healthy female C57BL/6 mice, and
the mice undergoing sham operation served as control. In 2 months later, micro-CT scanning was employed to
detect the parameters of trabecular microstructure and the indicators of the bone mineral density of both
groups. The mice were then sacrificed to isolate MSCs, which were then identified by flow cytometry for their
phenotypes and by Alizarin red staining and Oil red O staining for osteogenic and adipogenic capacities. MTT
assay was used to measure the proliferation capacity of the MSCs derived from 2 groups of mice. The mRNA
expression of miR-181a was measured by RT-PCR. The proliferation of MSCs after up-regulating/down-
regulating the expression of miR-181a was detected by MTT assay. Results The results of micro-CT
scanning showed significant differences in the parameters of trabecular microstructure and the indicators of the

bone mineral density between 2 groups (P <0.05). The proliferation capacity of MSCs was declined, and the
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expression of miR-181a was significantly increased in the cells from OVX group (P <0.05). Up-regulation/

down-regulation of miR-181a resulted in significantly decreased/increased proliferation in MSCs. And the

adipogenic capacity of MSCs was stronger in OVX group than in sham group, whereas the osteogenic capacity

was weaker (P <0.05). MTT assay showed the proliferation capacity was better in the MSCs from sham

operation group than from OVX group (P <0.05). Conclusion

In the process of osteoporosis induced by

estrogen deficiency, the high expression of miR-181a inhibits the proliferation of MSCs, which may play an

important role in the pathogenesis of postmenopausal osteoporosis.
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5 R (osteoporosis, OP) S PIF K H Yk
HITI—Fh 4 S ARG , 29 50% 48 28 J5 104 ()
PG B A S o BN RE I 5 40 Y ( mesenchy-
mal stem cells, MSCs) J&AA-7E T B8 H 1) 2 R8T 41 ML,
LA Ry B A0 M T AR 20 M A OP & il Fe v R ¥4 4
FEEMMEA . BFFE KM MSCs HI5HBE /1 1R %
HOP & MSCs 718 MR 3214, 16 M4 3K Bt
Z TR EUG B BAME A9 B T, MSCs A=) 2%
FEPE R AR SO SR INR T B BB A RE 4 R AR R R
SR A AL AT . JE4F 2K , microRNA & 8k
WFFE BT, AR IR T 20 i ) 345 58 5 o0 At 8 b
HEEEEMMER" . 410 E B microRNA F3k 1L
AR 5 R HOR 2 B W eE h T Y A BT R R
miR-181a S 5 A4 054" "' . #F 4 miR-181a
T RENS IR MSCs H3GFH 7 ARSI R MM R =
T BT AAAE /N RO B BB A E 1) MSCs 5
IEH /NEUT MSCs H miR-181a [ 38347 X) He, R 3
miR-181a R\ 75 I 1 1 Wl i ol 440 o 1% 5 9., 38 17
B REAME & A R S R EVER

1 #MR5FE

1.1 A4

L1 Shsissgdsr TEH 8 JH] s filt e C57BL/6
S /N BRL 585 DU ZE B R 22 S e sl rhol B 1) 20
1% )5 B be 22 5 S BRI I, 2 BUMIE T X TR0 11 47
BRGNS, S OVX 215 51k 20 RATIE R fs , T
OB AE T DX HCD 5 AR W A 2L, T R 41 (Sham
M) o /NRIETCRRIA BRI (SPF) 54 b7 1 5% 8 A .
112 SEmbikl o-MEM 3533 3 B8R 1 i I T
%[ Gibeo 23 w] 5 i 4 L3 W T Wi L R AT AW BHA
PR W] 5 20 5 RNA $2 G5 & F1— 203k RT-PCR i
& F K% TaKaRa /> 5] ; siPORT™ NeoF X ™ # Ju i

T 3& E Ambion 23 w5 4625 ) miR-181a I F T
M BLREYI R BRZ W) 5 CD3 K& CD28 440 F 3¢
[E Ambion A F] .

1.2 sE3drik

1.2.1  Micro-CT i ¥ & H MR KRG
2 ) CSTBL/6 /NG 1% 16 BE 2 A RR I (AR /)N
BRI T, JBRZG R BE LU 4512 0.3 mL/100 @) , /AL T
JRRTEIR 25 I, FH RS2y I8 5 /) BRURT /S B, 14T Micero-CT
(GE 227, Sel) 494, WAAE /N BUBC i B i B4 P A2 1o
1.2.2 Mg AR/ BT AL BRI SR IR
HEE I, 7 228 L L7 /0 B D 2 TR e 5 1R o) 5 X
FR G000 A K

1.2.3 /LR st B s e 400 i it A0 7 K% aliAk
W B I 5 B CSTBL/6 /)N BEORG IR I 5 min , i 1
B NI B HRCE , R R BB, R SR T I
B RO, BT SR, A 10 mL o-MEM (%
20% FBS) B 2 d 459, Fr 40 % B2 2 80% 144K
1.2.4  MSCs 4 il 2 B % 78 B EROR BB
P3 A AL SS , FH & 3% FBS () PBS i3t 1 U5 &
R A CD29 .CD34 .CD105 .CD45 ,4 C#tdt1 h,
1 000 r/min B.0> 5 min, 3 V&, & 3% FBS [ PBS
THUE 2 U, FROCE R, T At AU

1.2.5 MSCs i M RLGE P AU
i FR0F 6 FLA (2 x 10°/4L)  JRE VS IS, T
2 d 1 R,21 d 5L PBS TR 2 i, 20 5 I A I
JE 20 min, PBS VEUE 2 38, A PE R LLY, 37 CHefn
1 h,PBS J§k 2 i, A1

1.2.6  MSCs Jlifi5is 3 Ml O Jefs M P3R40
H 3T 6 fLA T (2 x 10°/4L) , BRI S G 3%, W
2 d 4l 1k, 14 d 5, PBS JETE 2 3k, 22 5% T 42 Uik [
E 20 min, PBS V&L 2 i, FHUMZL G (0, %l 1 h, PBS
T2 8, AR
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1.2.7 MTT £ MSCs (1358 HE ) R P3 X441 i
HH AL SO T8, A 2 500/FL 8 7 41, 4 7 AL
(6 AL, 1 AXT AL ) 80 T 96 fLAR, 180 wL H5 5%
WG T A, B K A I A0 G S R T o Al s AL
Jn20 pL MTT(5 g/L) 37 CHEH 4 h 5, 5% LW, 0
A 150 L ZHIFEZAR, #5658 50 9k ¥ 10 min, bR
TEI 490 nm ) & 6% BEAEL D (490) ], LA [A] sl
D(490) fE A2 hil At e
1.2.8 Real-time PCR #; ] miR-181a miRNA ik
3 N R AR TR 4 P3 A4 s ] PBS
PE2 WK, 1T mL TRIzol , 42 A0 Al &1 RNA B4 5E
JEEHL VKA RNA 2 B 8 4R B RNAFH B % skt 1k )
&G cDNA | Z: B8 GenBank £4fs 2 S 3 it 514
(% 1) ;RT-PCR £l miRNA-181a )31k ( 2 N & &
ST ) 2 B i i

®1 SIMERFT

HH ezl
_Fii#:5'-CTCGCTTCGGCAGCACA-3’
Tz :5"-AACGCTTCACGAATTTGCGT-3'

37 :5"-AACATTCAACGCTGTCGGTGAGT-3’

U6

miR-181a

1.2.9 %44t miR-181a( pre-181a.ant-181a) F MSCs

Fi B siPORT "™ NeoF X ™ #% i3] . Fi] 50 pL A& i
THHSRREARRE 1 pL, R SIS T S min Fi BE
miRNA F 50 pL AN & I3 55 7 B BF 0. 25 pl,
20 pmol AJ miRNA mimic (0.5 wL 20 wmol F¥ inhibi-
tor) FRAEVE , B2 FRIRA), BRI T 5 min, KM BEE R
siPORT "™ NeoFX "™ # Y3 5 5 B¢ 5 1) miRNA 242
B2, 3 10 min B SIS A AR 96 fLik, &
F 37 CH CO, 55T 48 h,
1.3 %it o

SegEA 3 LA bR SPSS 11, 0 GE gt ki

1134 , Z 4IRS LB T3 22 0304 , PSR A L
B ¢ K

2 HR

2.1 o iFu =B KPaE
INBUARSE 2 AN A 3 2 4N U 3 e K P 3k
1R, & BLOVX 220 H /v B I ¥ i — 1 /K OF K

(48.88 £17.89) pg/mL, Sham 2 20 H /|N 53 IfiL 15 M —
EEIK SR (10, 44 + 3. 80) pg/mL, OVX 2 i FH K T
Sham ZH (P <0.05) ,
2.2 Micro-CT 5 #F 5dk 4t £

INERARIE 2 A8 T BTk B A G A A
My s, 20 HT T OVX 405 Sham 2H /) BB R AR
SPEL(BV/TV) (B R (BS/BY) (B/NEJE
JE(Th. Th) E/NREER (Th. N) KB /Ng o B 3 (Th.
Sp) &5 REW 2 HEFYAHG I EE X (P <0.05,
1.582),

ABRFR4;B. A%
E1 OVX X Sham ZH Micro-CT — 4RI

2.3 MSCs #9% %

2.3.1 MSCs REVEE Ny 7 I uESE R B F7 00 40 il
“h MSCs, 47 1 4 A 3% 1 5 75 B2 2 ) 431K RE T 119 %
FE o P3 AR MSCs A U 25 UL 2, 45 5 W] Sham
ZHANME CD34 F35% 0 4. 3% ,CD29 Fik% Ny 76.6% ,
4 68.5% WA F ik CD73, 47 90. 7% %% Sca-1 (K]
2A);0VX 41400l CD34 FRikE N 4. 6% ,CD29 FikHK
R TT.1% ,69. 1% )40l ik CD73,92. 3% 323k Sca-1
(E2B)  $&7nsr e iy 4l MSCs,

2.3.2  MSCs 8 Mg s e ie ) %0 MSCs
MBS 21 4,8 T WS EhUINE, W R B R Am 2
o, e R, T i i & 55 . P DL Sham ZH Y B
457 2T OVX 4, il T/ e ML g s A 45 A 45 19
HEATE FE R, Sham 2 )% BEH & T OVX 4. AR
P 14 d )5, 55 T Rl LB 2 NE T A0 T A0 ML, BE T A
FRIRFEZEA Tl O Je B il LB el . &ad
Py ik IR e AT AU, OVX e & T
Sham ZH (& 3),

&2 OVX X Sham £H Micro-CT #4588 (n =20, x +5)

ZH 5 BV/TV(% ) BS/BV(1/mm) Th. Th( mm) Th. N(1/mm) Th. Sp(mm) BMD( mg/cc)
Sham 24 19.25 £3.42 26.34 £2.22 0.821 £0.07 2.21£0.3 0.33+0.11 435.78 £19.45
OvVX 4 6.34 £2.69 36.38 £3.15 0.042 +£0.02 4.32+0.6 0.81 +0.11 267.33 £17.33
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e S WA F . # 20 MSCs sx g - 1L 48 7 rb %
0.05,%5 Sham 21tz
E3 BREEERMAENEE
2.4 MSCs 64383515 0L
MTT 255 5§ 75, Sham 4H 5 OVX £H f i) MSCs 1
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= 1.0F
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a:P<0.05 ,5 Sham 28 pb4x
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2.5 Real-time PCR 4 %

25 7R OVX 4] MSCs ' miR-181a [k 7K
J9(1.38 £0.09) ,Sham £4 4 (0.91 £0.05) ,0VX 2 MSCs
H miR-181a FiA/KF- 23 & F Sham 41 (P <0.05) .
2.6 #:# miR-181a j& MSCs #4 3 75 5L

% Pre-181a Pre-NC , ANT-181a, ANT-NC 4} 51| %
Yu A MSCs , % #5215 Y i MSCs #£47 RT-PCR il , &
P Pre-181a 2 MSCs #1 miR-181a %) 323k /K% Pre-
NC 225, ANT-181a 2 MSCs H' miR-181a ()3 ik /K F
B ANT-NC H i, 2w WA G L (P <0.05, ]
5), MTT %53 @7, Pre-181a # 5 Pre-NC 41, ANT-
181a 415 ANT-NC 41 MSCs [{HFERE FI LSS 4 K2
SEZITFEE N (P <0.05), H Pre-181a ZH %% Pre-
NC 41 5 2 %A% (P <0.05) , 1fi] ANT-181a 41% ANT-
NC B W E (P <0.05,&6),
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ANT-181a ANT-NC

a:P<0.05,% Pre-181la #41;b:P <0.05,%5 ANT-181a 48L&
5 # miR-181a [ &4H miR-181a YR iE

L6 e ANT-NC
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4 —4— ANT-181: 3
—v— Pre-NC ! 4 a
1.2F
e 1.0F
K08t
N
Q06F
04F
0.2
0

1 2 3 4 5 6 7
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a:P<0.05,% Pre-NC 2B 3t4%,b: P <0.05,%5 ANT-NC 41
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B 6 #£if miR-181a j5& 40 MSCs Ry BE N1 LEER

3 itig

Y28 e OB T MERCR B 5 DAY T AL
AP 2 2R, MR RS o 2 T S 0 - A A0
(TR AR R TR S R R B ST
W R o AR T LA R B RS AR TE R o
EZHE, B Sod Bk s A A 4, 2 S YERr B Y
ST, A RGN S i A A 3 2 A
FAY S AR, microRNA A B M AE o BT % 4%
PR 2 21 1T ORI 1 OGTE . BT AAS SER R E T
AR Z T R T s PSR KO R AR MSCs
miR-181a FEIAIY S, I8 $2 A0 5 L HE A 52 i) MSCs
M3 FE fE

ARSI S B, K/ RS B S R s 2 S A, ey
AN R S BN B S IR/ N EE
EIEEAE ARV BE IR R AR, 45 5 5 Kovacie %7 % 31
A —2, MSCs DL i 436 A A 3 58T i BE 1 o
fiko HAT, K2R I 32 2R M T JBsh f Ak g B
Bi & MSCs 7B RE ST AL , 1% MSCs J 5 RE /1 1924

ASHFFERL/D . Garcia-Moreno 25! 5 i, 75 MEWL K B =
Jr B BB A E H , MSCs g8 2RIk Fas 27 M 111 101 il
) R A 1) A A, 1E— 20 IR B BT P RE 1
', Santiago-Mora 25" B BB MAE Ff* MSCs ()8
BRI, TS HE 18R . Yang 217 & B0, 76 M
P = T BOH B A E /D B AR SRR IR S 8
MSCs W' IE iiRE J1 2 . H HAE B BUsiAnie /DA,
MSCs TEH 32 H0 07 1Y B RE AT — T2 B Y RIS,
SECE R AR AR ARSI R B, R R
FH B AARE /D B MSCs iH g 11 B B AR TR FA
21, T A e T B R TR TR, W — 20 uEe 7%
G510, HINA NBOSER I 2, AR SC 55 & AR B BT s A
it 1 MSCs (34 58 BE 7 55 F 157 /N EROR U5 9 MSCs, 150
HAFEAEHE A R X RE RS 52 MSCs (19 4= W24 1 RE , E 1M
SR E LB AAAE 19 & A2 F R . miR-181a R R ik T
BRES IR I = 5 R i T A0 0 3 e S oy
B miR-181a BEJHTE ] 78 40 ML P ¥ TGF-B 38
%, TGF-B {5538 I T R WA K 25040 ML Ry 4 3, 3 7% M
OB BFSE & B miR-181a 5@ i ] TGF-B i %
H1i) TGFBR1 i1 TGFBRAP1 5 /> $E 3 PR 978 422 ] 76 it
AR5 Y L ARSI R B miR-181a 7EMEM K Bz
() BN E Fh LSRR 4 5y, e I ME S 2R Bl = 1
FMAE A6 FRERES T, MSCs H miR-181a Fih Ak AE,
AIREXT MSCs py2E W2kt = A — e fE . 3 WA wif
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microRNA AEAS I 18 20 4 40 Ak AN 8 5, 8 11 7]
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VBN B E A M A AT 20 L, miR-181a 323K [ el A% 52 M
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AP FEAR SIS H N b R e R i MSCs H ) miR-
181a By 7KV J5 , MSCs 11 34 58 th B4 i 5% 15 o, $2 7
miR-181a ] BE I8 74 T 12 1k 40 g 334 5 (4 $2 3 [H] | miR-
181a [ 1 336 6 40 3 PR f) B 3% 5 2205, I8 T
MSCs FHEFE L. 33 5528 i OVX 2 MSCs ' miR-
181a FhH iy, HAFH e 1 A — 2 (H18 %2
TEA SIS [ JH miR-181a Ji5 41 g 3% 51 68 71 $2 = (HA)S
AN TR R AR R kAR R R R O AR R N S A
JHU3E FE A OC A S L R 25 37 31 21> miroRNA S [m] 45
B — > microRNA 3 45 — R 51 U) GEAH B P [A] 1Y
microRNA S22 RG22 568 ik — A R
miR-181a 7£ MSCs 1 5145 A G AU HESE A
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