T BRGNS 20194 4 A5 25 B 4 Chin ) Osteoporos, April 2019, Vol 25, No. 4
Published online www.wanfangdate.com.cn  dei:10. 3969/§.issn.1006-7108. 2019. 04. 013 493

=

W B TR R W (8] 3 Jo = 240 oo A Y 52 3 B

e vy’
1.+
2.

i;

e

] B ko MY R A U B B AR R, G077 B A 110004
i B RO 2 R AT B B AL DG TR L 0T P 110004

hE 4 ZEE . R329 SCEAFRIRED: A X EHES . 1006-7108(2019) 04-0493-05

E: BA IR Noteh 5530 B 72 5 B2 FT0CER 52 Wi [A] 75 50 T 48 B ( mesenchymal stem cells, MSCs) 08 43 b33 78w 1% 1E A .
Fik  EEFE MSCs, 45 T8 )% B E (glucocorticoids, GCs) 4038 AW T2, 40 Hr MBI 1% 00 5 38 5T real-time PCR J5 35, kil
#H AL Notch {545 18 F #L B [F Hes1 FUJSUH #H 26 BB (ALP, Collagen] ) mRNA AR % ;i@ i Western blot 7 5 #Jll Notch {5518
BEFREE D Hesl FACEH MHREN R LM RE W HEROR G, WM AN BT SIEH. &8 GCs A5, AT gt m
[ (80+5.789)vs %} BBZH (60+7.132) ,P<0. 05] ;MSCs B 4L A % H FH ALP  Collagen ImRNA FI%E (3 35 B B AT, 5t B4
AL, P<0.05; R4 gu (0 /s GCs A4 (58 8 5 % TR 4 LY 1 3B A (P<0. 05) , [RII, Noteh {75538 B3 3L [ Hesl R ik H
SRS (5 X A A I, P<0. 05) ,Notch 5 5l B R IA U B 2Z B . BOE Notch 5 53 8%, 40 MR T- A 43 BRIy 72+2. 169
(5 GCs AL, P<0.05) ; LB 43 1L 3 H ALP  Collagenl mRNA F17E [ 32K #5 8¢ GCs 414 FrE i (P<0.05) ;5 R4 Je {1 Bom
GCs+JAGL AL EIRE S GCs ARG W AR = (P<0.05) , 5  GCs i3 3 il Notch {55 M B R R 35, #E MM H MSCs 1 1L
Hoatk.
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Experimental study of the effect of glucocorticoids on the osteogenic differentiation of
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Abstract; Objective To investigate the exact role of Notch signaling pathway in the inhibition of osteogenic differentiation of
mesenchymal stem cells (MSCs) by glucocorticoids ( GCs). Methods MSCs were cultured. GCs were added to the medium. Cell
apoptosis was determined using multi-mode microplate reader by 530 nm. The mRNA expression of Hesl and osteoblastic markers
(ALP, Collagen 1) was determined by real-time PCR. The protein of Hesl and osteoblastic markers ( ALP, Collagen 1) was
determined by Western blot. The mineralization was detected by Alizarin red staining. Results After GCs treatment, the number
of apoptotic cells was increased [ (80+5.789)vs Control (60+7.132), P<0.05]. The mRNA and protein of osteogenic markers
ALP and Collagen 1 was decreased compared with the control ( P<0.05). The Alizarin staining density was decreased compared
with the control ( P<0.05). The expression of Notch target gene Hesl was decreased significantly compared with the control ( P<
0.05) and the expression of Notch signaling pathway was decreased by GCs significantly. After activation of Notch signaling, the
number of apoptotic cells was decreased to 72+2. 169 ( compared with the GCs group, P<0.05). The mRNA and protein of
osteogenic markers ALP and Collagen 1 was increased compared with the GCs group (P<0.05). The Alizarin staining density was
increased in GCs+JAGI1 group compared with the GCs group ( P<0.05). Conclusion GCs demolish osteogenic differentiation of
MSCs via Notch signaling pathway inhibition.
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WU 5 48 45 4 2H 20 L R M i B B LR PR FE
FEPENT R M N 55, AR, 2 RYH 1% ~
2% AR AR IS B R E R KA GCsyayr' T, K
BIAE A b, W B R B R B9 RO R
( glucocorticoid induced osteoporosis, GIO ) & 4k % 1
B R BB B N L R Ok B9 1% N
FroERAEBRFWR TE RN M EMAH, BA
GIO HHiFEN IR O 8 vz A AH B 1T U i
FE R A 5 B ER R A SE R TR R TR
BT, HOR AR SR BAARHLHAT A W

IEHAFDRET A 58RI T -, &
FEB A 2 2 B 5 R S B A S B B R R
TR B 7 A R R A BT e
FE B AR AN AR AVE N B 20 T A0, oA Sy R 4
.2 5B RS 4R T, Ak CESE, 7R
Fo 5 T 40 M8 ( mesenchymal stem cells, MSCs) 431k i
B M R AR A, N AN B A ) B R AT AN T
7 L B8 108 3k 40 i 5% 0 6 9 T 2 230 R R 2R R PR T
PR, Kb BRE -2 HEZMES
155 400 PR R A A e AR

FEXT MSCs B 74k 9 9 72 7, Noteh f5 5 38 %
O8I 52 B W1 B B4R o B o ke YL
GIO 7, Notch {5538 ¥ 9 /E RIS AN W14 . A 9% 58
1t GCs X MSCs Ji & 73 6 89 8 i A F, Bl 7E GIO
R R R MSCs Ry ZhBEAR AL, FF i — 2P S0 iE Notch
55l B TEX R AR Ry R R

1 MB5F*
1.1 # 8

A MSCs 40 fil & (Lonza Group 4 A, 3£ H ) ;
MSCGM % 3% £ ( Mesenchymal Stem Cell Growth

Medium, Lonza 2% A), ¥ 4= ); JAGl H 4H & H

( Enzolife Sciences /A w), 25 [H ), Alizarin Red 4t
FAEEREEBRHARA A, P E) ; anti-Hesl
anti-ALP , anti-Collagen1, ( Santa Cruz 22 @), £ H ) ;
RNeasy B34z ( Qiagen 4 71, 35 i) ; 0% 5 5t 5
( Invitrogen 2\ #), £ H ); Apo-ONE homogeneous
Caspase—3/7 23 ¥7 iR 7 & ( Promeg Biosciences 723 ] ,
2 [E ); SYBR Green ( Applied Biosystems /% A, &
) .
1.2 s

K4 LL 5 000 cell/mm” By %5 FE 3 FF T 6 FLI%
Fr LAY MSCCM 153380+ , H g fin A 10% Jif 48 1 35
1% H & Z£W .5 mmol/L ¥ L-Glutamine, B T
37 € .5% CO,,6% O, W1 FNR W F 4 P 3%,
ZE I 70% ~ 80% Rl 43 BF , 43 ) L Az 3 R K (X R
#) H1FE KA 10°mol/L (GCs Ab B 4H ) | M %€ K #
10° mol/L+JAG1 ( Notch {5 53 & Fit {4 3% 7% , GCs +
JAGL A1) AbPRAAML . T WEE A NIL [ 5% 48 h,
L3 KlifEts
L3.1 40 M08 =40 87 WO 40 ML, @ 3 Apo-ONE
homogeneous Caspase—3/7 4+ #TikF & , i F multi-
mode microplate reader B AL, LA 530 nm 3 ] & 1z &
BT AR TR A
1.3.2 RNA 32 HU I real-time PCR # . v A
RNeasy i 7 & 2 40 g &8 RNA, 30 3% % &
cDNA BB 3 f5 )5, L 1 uL W B 5 B cDNA # 17
Real-timePCR [ i . 1F 95 C A4 15 min, 618 5
TASHE 20 s, 76 58 CIB K 30 s, 18 72 CH4F T M
30 s, 4L3t 45 DPRIR, T B B Bea U 26 2
AR e, TR R FERIR RN R, & YB3 A
TPATEE LK, LA B-actin NS A, PCR
X RotorGene Zp Wi+ 34T & & i . R IET W)
FPEIILER 1,

R1 FHRETYFI

Table 1 Specific primer sequence

Sense Antisense
ALP TGACCTTCTCTCCTCCATCC CTTCCTGGGAGTCTCATCCT
Collagenl CCAGTGCCAAGGACACAATC GCTCGGTTGCCATCGTCCT
Hesl TTCCTCCTCCCCGGTGGCTG TGCCCTTCGCCTCTTCTCCA
B-actin AGATGTGGATCAGCAAGCAG GCGCAAGTTAGGTTTTGTCA

1.3.3 Western blot & |5 A% . i | Goldenlysis
buffer ¥ 12 B0 i 528 B, BCA B E H AW A,
Kl EFE 40 weo B 10% -+ ke 25 B 84 R T M
T Jhe B S PR VK, FRLFE AR B R A R 0 (PVDF) JIE |
EERRIE N 5% 1y G 4= Wi B0, OF 5 — 3 4 C i

it "o — $i 4> B A anti-Hesl, anti-ALP, anti-
Collagen1 (1 : 1 000, Santa Cruz. Cambridge, MA,
USA) ., kK H PVDF =R T 5 4 (T2,
HED WAL 2 ho B R (BB G HORBR B, 6
) EE B &KW R# . ] Image Quant 5.0 £ AFXS
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O HATEE M EI R A B-actin /ERH A
SRR L RIRE
1.3.4 PHERLIGeM . Br g% 48 h SR L ML FR M,
ZENBIKIEVE 3 W 10% Ve I 4 °C 4544 [ 4
FL 20 min 5 W8 B YRS , 2210 K IE B8 3 K A Alizarin
Red ZL (450, T2 i T 4 (4 30 min; B BR 42 A 5], 28
WKIEBE3 W MA B K, B/ T B TRt
®. BT UE, A,
1.4 il
IR U R e E KRR, IR
SNK ¥k 1T B (K 38 7 22 43 B (ANOVA ), % 41 [H] X
MRM %Y P<0.05S AN EZERFSEI¥E
Mo A EAE R SPSS 17. 0 #4477 47

2 #R

2.1 GCs 4b3EX; MSCs HT-aYE M,

T GCs A F J5 48 h, 1@ 3 W F multi-mode
microplate reader 344, LA 530 nm ¥ K W% i 2+ 5
Caspase—3/7 FHPE (9 40 ML, 1 58 04 T2 40 B A 43 %
EHEM, 53 B, GCs A MA P TR H 4
A SB[ (80+5.789) vs X IR 4L (60+7. 132) ,P<
0.05] ;T GCs+JAGL ZHIFE 439 /2 1 Y8 T- 40 L & 43
H(72+2.169),5 GCs A, P<0.05; 5% M4
M, P<0.05, WLE 1,

100
80 1 L&
8 * -
S o T
Jsico T
s
40 4
=
20 -

0 T T T
iR GCs#l  GCs+IAGIA

1 GCs AL FRXT MSCs 1= Zm ( 5XF Atk
B, P<0.05;5 GCs 4 I %, P<0.05)

Fig.1  Effects of GCs on MSCs apoptosis ( vs contral
group, “ P<0.05; vs GCs group, “P<0. 05)

2.2 GCs #bFEX%] MSCs Ht Notch {5518 #7515 52

T X & 40 MSCs B9 HeslmRNA By RT-PCR #%&
W, 555 AT, GCs 4b PE2H HesImRNA Bf i} [
K (P<0.05) ,JAG1 By 45T i¥i % T HeslmRNA BT
FE(S GCs HHAHIL, P<0.05; 5 X IREA ML, P>
0.05) ;18 13 Western blot %] Hesl s 1 Fik, 5

RT-PCR #5 R —#( W 2a,[F 2b) ,

a

1.5
= H&
K g 10q
X3
"o
£
§F 05 *
E .
=g
)
0.0 T T T
XA GCsE GCs+tTAGIA
b

Hesl

B-actin

-
GCs+JAG1#

 xtHEd Gostl

B2 GCs Ab# % MSCs 1 Notch {52 38 #4 1
R (5% A AR, T P<0.05; 5 GCs 40 4H
ke, “P<0.05; 5%t B4 Ha, " P>0. 05)

Fig.2 Effects of GCs on Notch signaling in
MSCs (vs control group,” P <0.05; vs GCs
group, $P<0.05; vs control group,*P>0.05)

2.3 GCs ZhFX} MSCs BB 734 1 52 i

TE X & 4 MSCs A B #H 5 /9 45 b5 ALP,
Collagenl By RT-PCR #1 Western blot # Ul ¥, % 3
GCs AbFRZH ALP ., Collagenl ) mRNA HY i &A%, &
HERA W E L TR, 53 A M, P<0.05; 78 GCs
HIAGL 4, 5 T BT B (5 GCs dMT L, P<
0.05; 5XF A M, P>0.05), WKl 3a~ & 3¢, TE
PRAY AR LR, 5 AL, GCs 40 B 2H %
£ B IR 58 (P<0.05) ,GCs+JAG 20 ¥t (0 5 fF 15 5|
BBk (5 GCs 1M kb, P<0.05; 5XF BE 414 L,
P>0.05) WL 4,

3w

W R B R 75 3 B A (GIO) R R M K
FIE R GCs T 7 A5 B 8% RS RIE , 24k &
B EE R Ea o s, B R
B & AR B EEEAL WA A R, T GIO Y Lk
KARRALE HAr5 AW, ABE5E N GCs X &
B 7 T AT B T 7 AR B AR A
Je GIO 9 2 i ML .
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ALPHIXRIX
(Normalized to B-actin)

0.0 T T T
XHEHE  CCs#l  GCs+JAGIA
b 1.5
€
ﬁ § 1.0
=Y f&
L
E o
= X
D - %
S o0s-
23
“Z
0.0 T T T
X4 GCs#l CCstIAGIH
C
Collagenl

-
pugichl

o

e o
GCs#H

GCsHAGI4L
3 GCs AR SRS MSCs 5B 4 69 3 00 (55 %4 18
FIANL " P<0.05; 55 GCs 414 e, *P<0. 05; 5 %)
BAELA s, P>0. 05)

Fig. 3  Effeccts of GCs on MSCs osteogenic
differentiation ( vs control group, * P<0.05; vs GCs

group, “P<0.05; vs control group,”P>0. 05)

CABF T RS, 46 8 A i B 3 2k a9 o 72
H, MSCs f Jfy J0F 4t A 1) 8 22 Sk I8, [) B o & 2H 41
Jr BT 3 A 20 L 55 S 7 SRR R T A R AR
HEARSLE B, GCs X MSCs 19 5B 20 4k 45 i 3 A
ALP F1 Collagenl A mRNA 5& H/KEF &L, £ H
A B R 4R T T EL3E i T MSCs B9 1, R B
GCs X 20 a5t & 70t BA W B a4l £E . X5 F
GCs fAHh 7 FHHe B RO HR |, B H ¥ F: T 10° mmol/
L f) Hl 28 0K A%, 3 R T 5% /i B0 A 5T R SCHR Y &
B A TFHEA S meg/kg GCs (Il IR H AR IE
i) JE IR N 2GR B,

*THEZH GCs# GCs+TAGIA

154

<
1

AEx et

W4 GCs#l  GCs+JAGI4A
4 GCs Ah3 X MSCs PR 21 5% & (1 52 m (5 % B 21
M, " P<0.05; 5 GCs 4l Ml kL, P<0.05; 55 %t 88 21 #H
., P>0.05)
Fig.4 Effects of GCs on Alizarin staining in MSCs (vs

control group, ' P < 0.05; vs GCs group, P < 0.05; vs

control group,*P>0.05)

&N MSCs 1) B 7 43 1k 2 — > B 2 Fh Bl 3t
) 8 35 (19 & 24 11 2 . Notch {5 5 38 B 3 4F 5% 4% iF
LIS 5ENE 8BRS RS E L &
FE, & MSCs B otk A4 1 HZE M H . A
585 R BTE Notch 32 A 1 I A g 48 1 /)N R4 7
OB NRAERE NS, B AR, R
MR, BB ERK, DR LN, T
JAGL IR )2 1Y 5 3% L Hh &% 3% (9 MSCs 40 L
ALP 25 i br 75 P 2 R 3R 0k 1B R ORI B
Notch {55 38 ¥ 05, 40 ML 9 -8 AH 6 3L B 38 38 08
50, FEAWSE Y, B GCs XF MSCs 4 Notch {5
53 Y R A W AT T E, K GCs Xt H
HLG B 4 4R R, X AR R AR G A kb
Notch 15 5 @ 8% it /& JAG1 T 15 8] 3% %, Jf H,
MSCs [ BH 43 46t B Notch {55 R 4 1 #06 , 18
B B ISR, BLR Noteh {5538 i & G10 &
R BB AENLG Z —

25 Lk, AR BFSEIESE GCs BEfE 4% in MSCs 114
P77, IR A Ak, HALH 5 GCs # i MSCs
H1f) Notch {55 i B% 3R 5 A K. % MSCs H Notch
Em B R 2B B SR Dy GO B T iR T 4R it
T AT SR B

(FH%55 505 11)
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