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Sesamin regulates the differentiation of osteoblasts by rat bone marrow mesenchymal stem cells
through Wnt/b-catenin pathway to prevent osteoporosis

MA Zhongping, YANG Yun”, ZHANG Zhifeng, YE Nan, YANG Yifeng

Department of Orthopaedics, the Second Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010030, China

* Corresponding author: YANG Yun, Email. 596224315@ qq.com

Abstract. Objective To investigate the effect of sesamin on osteoblast differentiation in rat bone marrow stromal cells in vitro.
Methods Bone marrow mesenchymal stem cells ( BMSCs) were extracted from rat femurs and induced to differentiate into
osteoblasts. The Wnt/b-catenin signal pathway was silenced by FH535 (1 u mol/L). The silent group was established, and the non-
silent group was established at the same time. Both groups were intervened with sesamin (0, 1 or 10 p. mol/L) at the same time.
Cell proliferation/toxicity and alkaline phosphatase ( ALP) , osteoblast related transcription factor antibodies (OSX), SRY-box 9
(SOX9), Runt related transcription factor 2 ( RUNX2, osteocalcin ( OCN), b-catenin, low density lipoprotein receptor related
protein 5 ( LRP5), and glycogen synthase kinase 3b ( GSk-3b) were detected at the same time. Results Sesamin had no
significant effect on the proliferation of BMSCs and had no cytotoxicity. Sesamin at higher concentration promoted the activity of
Wnt/b-catenin signaling pathway and increased the expression of ALP, OSX, SOX9, RUNX2, and OCN. After silencing Wnt/b-
catenin, the expression of RUNX2 and OCN decreased. Conclusion Sesamin has a tendency to promote rat bone marrow
mesenchymal stem cells to differentiate into osteoblasts by acticating Wnt/b-catenin signal pathway, and has a certain effect on the
remodeling of bone structure in rats. Sesamin has therapeutic and preventive effects on osteoporosis.

Key words: bone marrow mesenchymal stem cells; osteoblasts; sesamin; Wnt signaling pathway; osteoporosis; rat

B B AL B RE SO LB B B B PN A U IO R - S E RO . B B Rl R A R
BHOR IR s TR , 2 e R B 1 4T ) DL R A e
WAL BREAFEREZ " MM
8, TS A B g A B R R A T S0 X N B

x BIEEH: W, Fmail :596224315@ qq.com



FEE RGN ZEE 202141 A4 27 %% 18] Chin ] Osteoporos, January 2021, Vol 27, No.1 51

ok 15% 72 80 % LA B (9 ABEH R 70% 7 B R
B A B &0 R B MR S R e S AR L, et
RIGHRER" 2% ~8% 1y J5 ¥ Fl 9% ~ 38% Ay £ ¥
SZFNSK BB R B B A R R e B g R
i, SEEGE 1000 7 N A H BEih, il 1800 7
ABRE ., MFEERERRERESSHN, &
2050 4F 44 A I 50% 1) B BB AP E I K AR TE AR
WARIA R o B T4 5 R KT R A
R, S 2P B BB A9 R 3R PR
B b AT

HHEAGCN EEEMSE, B F G0 T4
M A I R TR A M A R 0
B B 1) 5 50T 40 i ( BMSCss ) 23 46 T 5 , 76 B T2 B R
BARZAMEM, BN, 51E% AL, B REm
BE A TR T IEH AT 0 48 M) A K
-5 E A e T R R AR RS B R R DDA
% "', Wnt/B-catenin B4 WA S H FERK, B 5
EeiIP S AU CETEE S X - 1) P X (AR
UES:3 Wt/ B-catenin A BT 01 BRACHE
L A A Y A3 Ak i B A R A 2 B — R AN E
QN 4 95 8 8 (alkaline phosphatase, ALP) % & #H
FHE 7 N TP ik (osterix, 0SX) .SRY-box 9(S0X9) .,
Runt 48 & % 3 T 2 ( recombinant runt related
transcription factor 2, RUNX2) . ‘B 5 & ( osteocalcin ,
OCN) "™ BB AR 38 453 1 4 A £
1L P Wit/ B-catenin {5 5 38 B 5 AH OG5 & A 1Y
MERER,

YRR AT REAE R E AR 2R
R AEBUIE Y o TR AR R, 2 2R
R — AR WA (A 0.25%) . RIRZRER
RATEVE, ZMR BT A L% 5 . Orawan
ZME 9 2 RR E fl LL#E af ¥ 3E p38-ERK
( extracellular kinases )/MAPK
( mitogen-activated protein kinase ) 20 8155 1% 518 %
Al HE N ZE G LB 4 A 5 DL R N SR AR 5 R U8 T
M R . B BRI, 2 RRR S SR 4 e A
B I AH O, 78 & BB A% 59 BB FVG 97 o AT 58 % 3%
HEAER SR, 2 BRih A A T BMSCs 3 T 5% i &
TE B AR B i A 20 0 A, HX B BT i s AR

e A BT AT

AWM HZ R THRBKAE BN
BMSCs, 7£ il BX Wnt/B-catenin B A JL Bk Wnt/B-
catenin B T &0 BMSCs [ 5B 404k, 3 W 4047
ZRRE S B BB AR B PEH

signal-regulated

1 #EIFTE

L1 ZRREH &

BB E (89314 Sigma-Aldrich LLC., USA) {fi [
T B W AR ( DMSO ; Sigma ) ¥ fift 4 14. 22 mmol/L #J
B JT A T -20C
1.2 Wnt/B-catenin {5510 % BE W 571 1) 5%

FH535(Sigma) ¥ ## T B & 10 mmol/L #) —
B AR (sigma) H, JRAFHE-2°C .

1.3 i

SD ke BL(4 R ) W F1 752 7 7% k2 5 Wit
BRI B 5 52 B . AT B0 52 0 B
4 S W MR UG 7 (NIP 141 85-23 1996
FBIT) AT, RN 5l B R RS2 S5 3 416 B

Bt (31 B 205 2017032, B #14 2017 45 7
H150),

H1 K BUBCE 2 B BMSCs, ff K BUBCH 5 A B 3k
A IEH . A a-Minimum Essential 3 77 3t
(a-MEM ; Thermo Fisher Scientific, Ltd, ¥, o FH)
WHEAEM BEREY A, HSA 10% 064 L
(FBS;Thermo) ,100 U/mL # & F #1 10 mg/mlL %
2 (Sigma) B o-MEM 538 . 2 BR R U5 BE 5 40 B, 1
BEF) BMSCs H] T 8% 3¢ f 4 4 L S ik — 20 i 52 4
A0 B 550 A SR 90% I, I BE 1) BMSCs f&
o ZJEH 2~4 L BMSCs M T 524
1.4 &80 8540 M8 B8R ok

BMSCs F T 6 fLAH M 5T Fo b, 40 25 FE g 1%
10" /AL (BT AR, R, E) . 4% 10% k{48
I ¥ .50 wmol/L #i #F Il B8 ( Sigma) , 0.1 wmol/L
DMSO #1 10 mmol/Lb-H 7 #% B8 BE ( Sigma ) B «-
MEM 1755 & & 5] 7 03 T 4t A 1) 18 B 48 534k 7 d
1.5 CCK-8 fu i 4 My 38 58/ 7 7 LA Jo ALP K35

BMSCs F 4 T~ 96 41 f 5 F A, 4 M %5 2 8 3%
10° 400/ L, 24 b 5 BB (0.1 5 10 wmol/
L) b BB R ] SE T 4002 3 d, L4 0. 1% — HI B JE AR
VER BT IR (NC) o i F] Caspase-8 L (4,73 #7151
& (Abcam PLC., ¥, i [E ) BEAT 20 M 35 1L T 52
£ 450 nm 2L #OL% E (OD) fE,

BMSCs Fff NBT-BCIP® ¥ ¥ ( Sigma) 4t &, I F
A 0 7B 20 B BMSCs o Y 0 P B AR B (ALP) .

1.6 A8 BN Osterix(0SX) K ik

BMSCs LB 43tk J5, LA 1x10° 40 i/ FL & % &
M T m R 6 SLARMEE R, 24 h 5, B
FZRE (0 pmol/L. 1 wmol/L B, 10 wmol/L) 4t



52 ol WO Vo

2021 4E 1 A% 27 4% 1 8] Chin J Osteoporos, January 2021, Vol 27, No.1l

M3 d, ZIEHEERE 492 RV (B REYE
HAHRAF, B, P E)TE2S CFEE 30 ming, M
T B B R £ 2% v il (PBS) (2 5 K ) Bk % 4 M,
25 C T &% 10 min, ZJ5 A 3% 19 H,0,/H B (14
THEAYEAREGRAF, R, HE) T 25 CT#
F 20 min, 5 I E ML (REERECARA A,
Jext,E) 7 25°C T B 30 min, RJ5 5 R
SP7/osterix ( OSX) $ {4 (1:100) (ab22552, abeam ) 7F
4 CHRBETIEE IR, HAME K PBS 3 &M
M 05 5 SRR i A AL Y B (HRP) (k59 —
#(1:100) (7071, Cell Signal Technology,Inc., I,
HE) T 25 CHEAE 30 min, £ = & 5K K B
(DAB) (ZSGB-BIO, Jb it , s [F ) IR AN (£ K)
Qe g, MR (RKE) B EH &7 I B %
4% ( BX43; Olympus Optical Co., Ltd., Tokyo, Japan )
UK 98
1.7 E2 56K SRY-box9(S0X9) ik

BMSCs LB 43 b5 , ¥ 1x 107 A~ 41 fa/ 7L £ Fb
T o LA I, s m 3 o 24 h 520K
F (0.1 8¢ 10 pmol/L) b FRA M 3 d, 4L 4% £
RHEET 25 CHE 30 min, Z/E¥HMEFET
PBS 3 H 30 mmol/L H & B2 ( Sigma) T 25 C F %
k5 min, J5% 0.5%Triton-X( KK E) T 25 CT B
3% 5 min, {f F 5% JBLIR - W5 A0 2% b s A E A
(BSA) (Gen-View Scientific Inc., USA) 7E 25 C T #t
M1 h, )i Sox9 £t B g BEHT K (1:100;#82630,
Cell signal Technology,Inc.) F 25C {8 & I 5 20
M8 24 ho J5 AT PBS PR A, 9F 5 Fluor®
594 1 b (1:500, ZSGB-BIO ) 7E 25 C B g p g
B 1h, HMELE 47 6-— i He-2- KL gl Wk — #h iR £
(DAPI; Sigma ) Jt {5, by 3 B £ BOG 3 i @ 65
(FV1000,0LYMPUS) #.%%, i F Image-Pro Plus %k
ff ( Media Cybernetics, Rockville, MD, USA ) 4 #7
iR
1.8 Western blot & {ll RUNX2,0CN LI} Wnt/B-
catenin 18 B AH OCHT IR R 5

ML) B 1x10° Za i/ FLEEM T 6 FL
MR FE A b B SR 24 h, 5 #E A BTG FHS35 (1
pmol/L) B HE B T M Z AR (0.1 8 10 pmol/L.) &k
FH3 . SR AN O GE A R AR BT AN i A T
4 C T2 20 min J5RBE A, H 10% 170 &
BEIEFN 5% B e 4 BE e L AT SDS-5 T I Tt Jei B e
VK (SDS-PAGE) , 4R 5 ¥ % 8 8 i 8 R — M & 1&
(PVDF) & ( Merch Milliporal Corporation) F, i FH

SRR A YEAE 25 C T EM 2 h, 55/
RUNX2 $144& (1:5000;2ab76956 ,abcam) , /s R0 B 55
% (OCN) L& (1:3000;ab13420, abcam) , /N R T b-
actin L4 (1 :5000; abcam ) ¥ F ; ab8226 , abcam ) , 2
PUIRA e A 2 KA X B S (LRPS) Hidk (1
1000;ab38311, abcam ) , /) 5,470 W% JR & 0%, [ 15 B -3b
(gsk-3b) FL4K (1:2000;ab93926, abcam ) , Pt b-iE
FE G R (1:5000;ab32572, abcam ) 73 B g & 24
hy oA SR BP0 B =90 (1:3000; Jackson
Immuno Research Laboratory,Inc., USA) , F7 25 C
TE 1 h, AL RO (ECL) 43 H7
L9 St

ER TR IE bR fE 22 R IR . W GraphPad
“PRISM” 14 ( JliA< 5. 0;GraphPad Software,Inc. , La
Jolla, CA, USA) s #r & 5. MKW R £ 4 i
(ANOVA) B ¢ #6560 T 20 7 25 25 509 4 1A) 9 &2 1
YRR, P<O.0SKRERAGEIT R,

2 #HR

2.1 ZRRE X AN M0 8 0 52 BG40 M R

BMSCs i f s fbJg Al Z R E (1 pmol/L B 10
pwmol/L) A ¥ & B 8] o T4, L 0. 1% — B FE ¥
AL HL G E A IE % 6 B (NC)Y 4], B 1 A ®oR NC
M ZIKE (1 pmol/L) ZH A Z FRER (10 umol/L) 4
ZMmE M OD A, TWEZESR(F=00683,P=
0.9343) , LI FZ5REHZ REE X BMSCs Jof 41
W5 R FE AR A
2.2 ZRREET Wnt/B-catenin 1§ F& £ ¥ BMSCs
BB 4k

K 1B BR T2 EFEKA FH535(1 pmol/L)
PLER A IE R X RUNX2 (F = 113.7, P<0.0001) #1
OCN(F=89.29,P<0.0001) () B & {2 EF ., Bk
FEZ PR E ] P 3 1 5R RUNX2 F1 OCN g 3kik (P<
0.05) . FH535 JLER /5, 2 ik % X RUNX2 F1 OCN
AR HEVE P 8 0 5 . BAR HL R I, (H 5 NC &
MHEZERTE T FE L (P>0.05),

K 1C BRTEBA FHS35(1 wmol/L) YLEK A 1%
DL, ZRE (1 pmol/L 8 10 pmol/L) X Wnt/B-
catenin if %A W2 WA HE/EH, XK B-catenin
(F=128.60,P <0.0001) fl LRP5 (F =191.3, P<
0. 0001 ) ) 7. 2 34 41 LA K gsk-3b i G F W /b (F =
69.54,P<0.0001) . %5k B 1) 2 R R n] #F— 2R
i Wnt/B-catenin i ¥ 1% Mk (P <0.05), FH535 (1
wmol/L) JLBRJG , Wnt/ B-catenin 35537 B M , 2 Bk



FEE RGN ZEE 202141 A4 27 %% 18] Chin ] Osteoporos, January 2021, Vol 27, No.1 53

{4 FHi Xt B-catenin  LRP5 B gsk-3b ALK SOXO(E 2C) (F=139.1,P<0.0001) { & % {2 /&

B 8% i) T . 8 H. BEEZ MREWE TS, X BMSCs & 401k 19
B2 W TZMEN ALP(E 2 A) (F=23.81, PR HEAE H W 58 (P<0.05)

P<0.0001) .0SX (& 2B) ( F=73.65,P<0.0001)

B = "
w FH535 %ﬁ g. 2
A
g 3 1 .
2 1 o E:
> [ 3
it + hoid
8. o
F 08 s S & LI 4
12 v Y é,(‘?' N:(% .9“‘“ ﬁ\?« *\é
Zﬁiﬂiﬁﬁ%ﬂﬁ(wl) ZRRFEAE IR (unol/L) %Wﬁﬁfﬁfﬁ%ﬁﬁ(u“loﬂ)
C
FH53’5 % 15
2 i
@ 9.
B-catenin “ & .
LRP5 1 e
s PN 5 ) [SER
SSK—:B ; e g\,{ & £ LEE
~aCin m
) ¥ R e IR B (junol/L) 2 RREAE e BE (unol/L) ZRAEERWRE (umol/L)

Bl 1 AAMRBEEERRRAL B8 W FES T ANAEJS A4 9 CCKS8 T8 1 5 B« BHL 1T 38 % '?ﬂﬂﬁ%ﬁﬁlk%«lﬂ(u? SR
JEZ R AR A B HE R ST T AT S RUNX2 R OCN 9 WB 3&3%;C: lﬁﬂ:ﬁﬁﬁ% LR FE W E R AT, B RN R
T4 HEH Wit/ B-catenin 3 B A G 8 H A WB R34

Fig.1 A:. CCKS absorbance of bone marrow mesenchymal stem cells treated with sesamin at various concentrations
Expression of RUNX2 and OCN after treatment of bone marrow mesenchymal stem cells with sesamin at different
concentrations in the blocked and unblocked pathways; C: WB expression of Wnt/b-catenin pathway-related proteins in
bone marrow mesenchymal stem cells under blocked and unblocked pathways.
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Fig.2 A. ALP staining and expression in bone marrow mesenchymal stem cells treated with sesamin at various
Immunohistochemical expression of OSX in bone marrow mesenchymal stem cells treated with

concentrations; B
Immunofluorescence expression of SOX9 after treatment in bone marrow

sesamin at different concentrations; C.
mesenchymal stem cells.
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