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BE. [BH] WELSZH (hyperoside) XfHIZEAKAS (dexamethasone, Dex) #5504/ REBEA 7L T4IHE  (bone marrow
mesenchyml stem cells, BMSCs) $45H A1 SCE 7L H 152 S 7y 7ol . [ 3% ] /Nl BMSCs, 73 A2 FIXHEZH (blank control,
BC). HLZEKMNMH (Dex 24H). Dex+ Hyperoside 1 pmol/L 2 (DH-1). Dex+ Hyperoside 2 wmol/LL 41 (DH-2) . Dex+ Hyperoside 5
pmol/L 41 (DH-5). RF CCKS yEAGMANALTS J1, 755 BMSCs AU ML), Kk :BiiR i (Alkaline phosphatase, ALP) Fl1k
R EAT L ; qRT-PCR AN ALP, Runx2 I Osterix mRNA X1 ZEiA 5 ; Western blot #:4 PI3K, p-PI3K, AKT. p-
AKT B F kR, [ER] BMSCs 4IEiE i R E2 KK : BC H>E 224 E4 (DH-141. DH-2 41, DH-54]) > Dex
4, ZRAGIFEX (P<0.05); DH-141. DH-2 4151 DH-5 44N G PR P LA 22 S B8 24 L (P>0.05) ALP JhPEHE
EURYCH : BC 4H>DH-5>DH-2>DH-1>Dex 2, #AZERGGIT#E XL (P<0.05), BEIHET 14d )5, Dex HU 45T IE ik
b, Wi Hyperoside WBERYIGIN, & fL45 TWEURBWHN 2, SI—@ MK, ALP. Runx2 Fil Osterix mRNA FRik7KF-Hi
FEEKIHR BC 4l>Hyperoside #5-¥RE4] (DH-5 41, DH-241. DH-141) >Dex 41, #iAZFHGI¥E L (P<0.05). 5 BC
ZHAHI, Dex 4 p—PI3K/PI3K [(1.0£0.2) vs (0.4x0.1), P<0.05] Fll p~AKT/AKT [(1.0£0.1) vs (0.620.1), P<0.05] AR B3, 5 Dex
ZHAHLL, Hyperoside ZH p—PI3K/PI3K [(0.420.1) vs (0.8+0.1), P<0.05] I p— AKT/AKT [(0.6+0.1) vs (0.9+0.1) , P<0.05] {8 % 3 7t
(P<0.05). [#518] Hyperoside il it PI3K/AKT {5 5 U521~ Dex 75511 BMSCs Y5 FIRUH 7Ll .
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Effect of hyperoside on dexamethasone—induced osteogenic differentiation of bone marrow mesenchymal stem cells // SHI
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Abstract: [Objective] To explore the effect of hyperoside on dexamethasone (Dex)—induced inhibition of proliferation and osteogenic
differentiation of bone marrow mesenchymal stem cells (BMSCs) and the potential molecular mechanism. [Methods] The BMSCs were isolat-
ed from mice and cultured in vitro, and were divided into blank control group (BC), Dex group, Dex + hyperoside 1 wM group (DH-1), Dex +
hyperoside 2 uM group (DH-2) and Dex + hyperoside 5 uM group (DH-5). After the osteogenic differentiation of BMSCs was induced, the
cell viability was measured by CCK8 assay, the activity of alkaline phosphatase (ALP) was detected using ALP activity kit, and the mineral-
ization level was observed by Alizarin Red S staining. In addition, the mRNA expressions of ALP, Runx2, and Osterix were measured by
qRT-PCR, while protein expressions of PI3K, p—PI3K, AKT, and p—AKT in BMSCs were determine by western blot assay. [Results] The
cell vitality of BMSCs was ranked from high to low as follows: BC group > every hyperoside groups (DH-1 group, DH-2 group, DH-5
group) > Dex group, which was statistically significant (P<0.05), despite that there was no significant difference in cell vitality among DH~-1
group, DH-2 group and DH-5 group (P>0.05). The ALP activity was up—down as BC group >DH-5>DH-2>DH-1>Dex, with a statistically
significant overall difference (P<0.05). After 14 days of osteogenic induction, the formation of mineralized nodules in Dex group was the
least, while which gradually increased with the increase of Hyperoside concentration in a certain dose dependence manner. The mRNA ex-
pressions of ALP, Runx2 and Osterix were ranked up—down a5 the BC>DH=5>DH=2>DH=1>Dex, with a siatistically significant overall dif:
ference among groups (P<0.05). Compared with those in the BC group, the p—PI3K/PI3K ratio [(1.0£0.2) vs (0.4+0.1), P<0.05] and p—AKT/
AKT ratio [(1.0£0.1) vs (0.620.1), P<0.05] in the Dex group significantly reduced. However, compared with those in Dex group, the p—PI3K/
PI3K ratio [(0.4+0.1) vs (0.8+0.1), P<0.05] and p— AKT/AKT [(0.6+0.1) vs (0.9+ 0.1), P<0.05] in the hyperoside group significantly in-
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creased. [Conclusion| The hyperoside might alleviates Dex—induced inhibition of proliferation and osteogenic differentiation of BMSCs

through PI3K/AKT signaling pathway.
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way

BB AAIE A& — i DL 2% B BRI B ZH 2 b A
IR RAE R 2 B AR . A A RS S
TE LAY BN, Ok 22 AR 2 I Rl i i 2 g
PRt FECE DR, B BB & A ) R
B IR (glucocorticoid, GC) HAT B AYHT R
SAENHIE , TElRIR B3 2 T B B e tepin
FIIEPEZIRIIRTT 20 SR, A s IR GC
S FEOR T B B E BU R A s b, Sk
A A XU, =, 3k e XU o Al Kb R T GC 1Yy
It R FHAMEL BB RO WAL =2 ]~ 67 1 3 e A
GC HE SR E B ANE (glucocorticoid—induced osteo-
porosis, GIOP) ™5 £ CEZMIEH . GC Ml
HANM IG5 . S R, BRI B
J& GIOP KA EENLH] 0 Pk, BYFmZHs7E
IR GC RST8] 8 BTy B BB FARE 19 J5 ¥

G2 1F (hyperoside) J&— a2 iL &Y,
CHE RAYR . Prafl . SRS 2 M A Y
PE T 2B T LM U o ST, TR
WANEAREE E NPT B E . SR, & 22pki e
0] LA GC 75 T AU - ARt AN TG 2 . ABiF
R TER VT 4 22 B 17 X 1 ZE K A (dexamethasone,
Dex) WM /NECERER LB T 40H (bone marrow
mesenchymal stem cells, BMSCs) BE Ak 152 i e
ARERY 2T

1 #M#5ETE

11 s 322500

/NERL BMSCs W 1 a0 38 15 98 2E i B4 A BR A
Al; a-MEM K533k | JIRZR MY . 0.25% 1 5 1 i
H 3£ E Gibco 2~ w5 ik MEBEELHE (alkaline phospha-
tase, ALP) JHPERILHE . BCA 8 P iR Gl
H LSRR RAEYHEARAR AR ERIYBE A
M AR A RAR; LR . b ZER
B—H B R M 1 26 [ Sigma 24 7] 5 405G
£-8 (CCK-8) M4 3 Bimake A1l ; RNA Sk
A GO R & A LAl West-
ern blot —47 PI3K, p-PI3K, AKT. p—AKT Iy [ 57X
Proteintech 22 H] o
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1.2 M2 B AR A ik B

BUEAC R A K RAF IS 3 104, Femp 2040 ks
Fattr, AR5 A 3] 70%~80% I B 4 il 75 S 45
Fidt (a-MEM 548535 3£+100 nmol/L Dex+50 pmol/
L HL 30 1ML 2 + 10 mmol/L B—H{m@iﬁﬁi%ﬂ)o SCER AR
(1) 28X (blank control, BC); (2) Dex 4 ;
(3) Dex + Hyperoside 1 pmol/L H (DH-1); (4)
Dex+ Hyperoside 2 wmol/LL 41 (DH-2); (5) Dex+ Hy-
peroside 5 wmol/L 41 (DH-5) 21, Dex 4] f1 Hypero-
side T-HIZHIEA 1 wmol/L Y Dex.
1.3 Kl ridk
1.3.1  ZHfIH5%8 CCK-8 Ky

4 BMSCs VA 3x10° /4L Y% BE 4D T~ 96 FLAR, 5
2 d O HT B IRIE, $E LIRS BN Dex Al
AEH A 2286 (1. 2, 5 pmol/L) #EAT T, 55
Fr 720 Ja, wEOCRIF N EALIA 10 ul CCK-8 %k,
BT A SRR P AR SR SR 1 b 5 FH A SRS
450 nm R FWOGE ., B 3 AR, LRk E
23, AFraniiE Ak, RS = (0D SIS
ZH-0D Z5H4l) / (0D XFHEA1-0D 25 [H4) x100%.
1.32  ALP i

4 BMSCs LA 3x10%/LAY % B4R T 24 fLbR, 4
Y B35 B 70% ~80% fil 4 I, B o i S 1 R
F RS Ar A I A KA N He BE Y Dex A1 Hyperoside,
B3AdH 1R, TR 7 dlESAM, Tk
JMA RIPA 24, 250004 135, BCA YA E £ 41
AN (IR, S8 ALP K] Ui, il
BRI 520 nm K B ALIBOGE, &4 3
fL, LW ERTERE 3R, L BCA NS, Hirssdl
ALP &1
1.3.3  BERLAEH A

¥ BMSCs LA 3x10"/4LAY % BEHFT T 24 fLAR, 4
21 L 1K 2 70% ~80% fil A s, B 4k A 5 8 9
B&, FR SIS 2H M AAH I B2 Y Dex 1 Hyperoside,
3d#ei 1k, THi14dJ5, A dd B0 kg
3, Ei T 4%Z R W E 40 15 min, KFR
B, FRXH dd HO PEVANIL 3 ¥k, INAPERL
PeW et 10 min, KFRJOW, dd H.O PSS B
Be FARE, RS AT ILES T IE RGN, AR RCE
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1.3.4 qRT-PCR #:

¥ BMSCs DA 1x10°74L 0 %5 BEH2RD T 6 fLAR, 4
Yl 3k 2 70% ~80% @l A B, B4k W R R
HE, ARSI 53 M AR R BE Y Dex 1 Hyperoside,
B3 A 1R, i BRI 7 d R, SRR
JRNA FEIME W . L RNA i, Jo s st i
cDNA, Bl 20 pl AR RBEATH 4. L GAPDH
NN Z, R 2749315 ALP. Runx2. Osterixm-
RNA fHXf RN, SCoMAESR 3 K.
1.3.5 Western blot ¥l

TH7d s, WAL, vk A RIPA 24 fi#
W, B JEUREE B, A RS T R R
FEAES B K S 29 10 min 281, B 30 pg &1
FES ERET 7.5% SDS-PAGE BEfE, Z8Hiyk . 5
J&, SRR Wy EREA 1 h, IMA—PT 4CHEF L
&, TBST YERR 3 W, AR FHE = EEE 1
h, TBST ¥ 3 i ECL #&5 & W, i
Biorad #EME UG R G BEEAAIE, Image J A% % &
FIAR HEA T 50T o
1.4 Gtk

K F SPSS 22.0 F1 GraphPad Prism 8 % {4 % 53
PEATARERASHT o T PR DL & 45 TR, BRIRIES
SYATET, PHLLIE] HLBCR ST FEAS ¢ K50, 24 IE] L
BERRR R 7 2250075 BORMRARIER /s, RH

2.1 4y

CCK-8 yEKa BMSCs Y3545 R W3R 1. BMSCs
A P e AR . BC A>E 2Rkt 45 e i 4l
(DH-141, DH-2 41, DH-541) > Dex 4, ZRHY
P X (P<0.05); DH-141. DH-2 41 f1 DH-5 41
YRS ST LS R RS R X (P>0.05).
2.2 ALP 3G HEASI

ALP PRI Z5 SR 0% 1. 5 BC 41AH L, Dex
40 . DH-141. DH-2 41 H1 DH-5 414014 ALP 1% 1
W REAL (P<0.05) . K& 4 2 MR T
DH-1 #1 . DH-2 ZH#l DH-5 20/ ALP 5 M 3% i %
hn, HIEEE T Dex 4 (P<0.05). ALP i1
BRI K. BC 4H>DH-5>DH-2>DH-1>Dex 24, #
EESAGIEE L (P<0.05).
2.3 PHRIAMET L

PR EMEILE 1, aikR 14d)E, &4
KAT LR BC Ah i baE iR Z, Dex
S R />, DH-1 20, DH-2 41H1 DH-5 41
WAL BT BC 20 Dex 422 1H]; Bl 4 220k
e, DH-1 41, DH-2 41/ DH-5 415 k2
TR L, R R RO

Bl 1 541 BMSCs pERL YL, 1a: BC AR MR A0 45155 1h: Dex AU M i fb2s 15 525 1e: DH-1 4141
AT R LT Dex 41, WHE/DF BC4; 1d: DH-2 4L b4 5 £ F DH-1 41, /0F BC 4l; le: DH-5 441 (%

TSRS T DH-2 41, R0 T BC 41,

2.4 qRT-PCR il

qRT-PCR A6 M ) 5 A5 25 9 % 15 KF 0L 3% 1,
ALP. Runx2 Hl Osterix mRNA 357Kt i ZARIAK
KM BC 41> Hyperoside #5441 (DH-5 41, DH-2
4. DH-14) > Dex, BIKERH G FE XL (P<

0.05). Bi&E &2 HWRER TS, DH-141, DH-2
HAN DH-5 4H4 g v ALP. Runx2. Osterix i3 ik
AR R I (P<0.05) . L, fEE R
5 wmol/L ¥ i 1) 4 2 Wk I T R 2o
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Fz 1 HAMBENER (n=3, 7xs) Sk

Ei=1 7 BC 4 Dex 21 DH-1 41 DH-2 4 DH-5 41 P1E
AAEHEEE (%) 100.0+4.7 70.023.0 86.1+1.8 86.4+3.2 84.8+2.0 <0.001
ALP & PEAG I 1.00.1 0.5+0.0 0.7+0.0 0.7+0.0 0.8+0.0 <0.001
qRT-PCR #:l]

ALP 1.0+0.0 0.6+0.0 0.7+0.1 0.7+0.0 0.8+0.0 <0.001
Runx2 1.0+0.1 0.7+0.0 0.8+0.1 0.8+0.0 0.9+0.0 <0.001
Osterix 1.0£0.0 0.6+0.0 0.8+0.0 0.8+0.0 0.9+0.0 <0.001

2.5 Western blot £l

Western blot #:3ll PI3K/AKT 15 53 #% t PI3K il
AKT M HWRALE PRk g, 4RI 2 L2, 5
BC 4L, Dex 41 p—PI3K/PI3K. p—AKT/AKT FAH
PIREAIL (P<0.05). 5 Dex ZHAHEL, Hyperoside 21 p—
PI3K/PI3K ., p-AKT/AKT H(HRE TR (P<0.05).,

BC Dex Hyperoside

p-PI3K

PI3K

p-AKT

AKT

GAPDH

%] 2 Western blot £l 4 228k 41 X} PI3BK/AKT 553 %
PI3K I AKT M HAR AR SRR BC 4HAHIL, Dex
#H p-PI3K/PI3K Fl p— AKT/AKT FL{EFEA% . Hyperoside ZH
p—PI3K/PI3K Fll p-AKT/AKT HAEET BC 41, 5T Dex 4.

X2 =fHZHBEFR Western blot #5MZER (n=3, xxs) SLbiR

Y OL TRt BC 41 Dex 41 Hyperoside 4 P1{H
p—PI3K/PI3K 1.0+0.2 0.4+0.1 0.8+0.1 0.004
p—AKT/AKT 1.0+0.1 0.6+0.1 0.9+0.1 0.003

3 3 i’

R AR S BRGSO, X
PGB A B R EOCE BRI . GC
CBIE S RERS 5 WA A O35 T, (2 i 4
1418

MOPA T I EILIIRE, DA S350 B BB A E 9 & A= A
HERE ™. GIOP J i UL 4k & M TR A E 1, 4k
5 B A %) 35 T B AR S B oAk T RE YR YT GIOP
AT

HAR MR, BEZE A 2 S 505
A B AR, A R A A R
FIEEAER 2 dERGE , B A Y] aE
Wnt/B—catenin, ERK. PI3K/AKT %5 ZFi {5 53 1% 1
B R S AR S ALP, Runx2., Osterix YR,
MR B e I R . R R, B R AENER
Wi GSK-3B 4~ 5 1Y B-catenin & [ F& i, 1458 p-
catenin I 5 A AL E RCE F M ERR W) Runx2 45
SEDR e sk, B0E Wnt {55 3E I, AN A2 i i 43
fb, TERNAMNRILH R RCE 1ETE R K
i WS ERK 550 BN T ALP 3E M SR 1L,
M T Dex XTRCE LRI HIVE T 0 65 s AL
SRR, M B TR, BN R
() B g B st A AR R T B SR YD BR 51 R 1 B
g DLW A SRR, AL A WA Ak
TBYTE BRFAMAE 9 A= e )

BMSCs & —Fh Z 6T 400, o] 1) B 40 il 43
fb, EBHHREAE . 8B E MEA TR EESZE
FH U, BRI, BMSCs 3451 R g A 22 B0 il 2
JBANAE & AR BRI 7 FEARBFSE T, Dex T
T P T BMSCs BTG 71, 2Bk AT A
B T Dex 175514 BMSCs S50, R T 21
JayE J1, ARUET BMSCs BIAFIE o ALP 2 R i o
SRR EY, R & A=A B e e
BrEC, M RE e EE AR AR Y AR R
B, Dex F&AK T BMSCs H ALP (35 AN AL45 5 Y
e 42 REE e ALP (6T, B E S
AR EIE ALP, Runx2 F1 Osterix [k, fE#E40
MAMER P b, LA LS5 REH, Dex 55 T BMSCs
HI LB ILRE T, A 22BkH MGE T BMSCs HY3S5E 1%
1, I H A AR 1 5 85 Dex AL T 1%



313G 15
202348 H

T EBTESR RS
Orthopedic Journal of China

Vol.31,No.15
Aug.2023

Egiteil G

N T FERE WA AE GC BB T4 BMSCs 1
S FALEL, VEE LS T & 228k T WS PIBK/AKT {5
538 B 9454k . PIBK/AKT {5 5 B2 50 S 20 4
MOTE Sl , BIANGRREIE Y . SRRER N . MR AL . Al
FEFE RN A SRR R 1 2 PIBK/AKT 15538 B2 1 15
R A0 R B R ) B A g P ARG
K, Dex THIF, BMSCs il B /r1kid i AKT F
PI3K MR b 2235 7KF- B B B AIK, 4 22 Bk 1Y 1 T 73

RS T ik — ik B, 2 Dex A] 18 2 BH T PI3K/
AKT {5538 B 119 15 AL 0 1 BMSCs 38 58 A1 il H 401k

PRI, VRN 4 22 Bk i 2L 55 PI3K/AKT {55
PR Dex i S0 BMSCs H4FHAE J1 T BB E 201k
ELINiS

i bk, ARSI LUESE T Dex i i 41 il
PI3K/AKT {5553 B P TG AL A0 1 LB Al . & 22k
W T Dex X BMSCs B - fb gl ,  FLHLEI AT fE
5 s PBK/AKT {558 A ¢, MR LIRS b
FARIATT IR EE T ST 7 AN 2%, oA R R N
R AL Sh PR A I Y 25 A
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