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BE. (B8] HWITE T EIF (glycitin, GL) XHIZEKFA (dexamethasone, DEX) 1755 1) J8 - 210 M U3 T A1 48 Ak 7 J8d 47 1 47
PR, FEETHTRER A FHLE . [F55E] 1T DEX Jili# MC3T3-E1 MR8 2 Ml B L IRFE  (glucocorticoids—induced os-
teonecrosis of the femoral head, GC-ONFH) KN AV ZE IS, BB RT3 41, XFIZL (blank control, BC): HiFfdk
PN AZEER Y PBS; DEX 4. B53R3Eiboin AR 4 100 wmol/L () DEX; DEX+GL 41 (dexamethasone+glycitin, DEX+GL) : 1535
LRI AR 100 wmol/L f DEX DL M ¥R FEH 15 wmol/L 1Y GL, HTIFE N 24 h, A4PEFAIZE., MC3T3-E1 i MiE4C 5 HLhs
FE 48 h JE, KA RIS E A S (R ] AR T, 5 BC 41E, DEX AT R RN, 5
DEX ZHAH L, DEX+GL ZH 4 i 75 i A [(9.8+1.5)% vs (17.71.4)% vs (13.6=0.4)%, P<0.001], RT-qPCR il J5 i, BC 4,
DEX #H#1 DEX+GL 2H 3R F6347K 435, Collagen 1 [(1.0£0.0) vs (0.50.3) vs (1.0+0.2), P=0.011], Runx-2 [(1.0+0.0) vs (0.6+0.1)
vs (1.1£0.0), P<0.001], Cleaved Caspase 3 [(1.020.0) vs (1.31.3) vs (0.9+0.0), P=0.002]. Bax [(1.0£0.0) s (1.420.3) vs (0.8+0.1), P=
0.008], 223 A G247 X o Western blot ¥ Jr 1, 5 BC ZHAHHL, DEX 41 ALP. Collagen I. Runx-2. Bel-2, Wni3a, B-
catenin FYHE FAFEIAK B2 FIE (P<0.05); 5 DEX ZHAHL, DEX+GL 4 A kK BERIN (P<0.05). 5 BC 44t
DEX #H Cleaved Caspase 3. Bax [ 1735/ &1 (P<0.05), 5 DEX ZHAHL, DEX+GL ZH iR P45 FRAYER 345K T
Fib (P<0.05), 5 BC AN, DEX HAMESETIETERIR (P<0.05), 5 DEX A, DEX+GL HEEAIO0 W E W
(P<0.05). [#18] GL fgigii%%s DEX /- F 09 sl A0 LB 3] . 2 DEX AR BLE AR T34 n . OR4 DEX /S U240
WS AR AR, ALK AT RE S GL 0% Wnt3a/B-Catenin {5518 A XK.
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Effect of glycitin on osteoblast apoptosis induced by dexamethasone // LI Run—ze', LIU Qi—bin', CHEN Chang—jun', MA Xiao—
jie’, GONG Ao’, ZHANG Lei'. 1. Department of Orthopedics, The First Affiliated Hospital, Shandong First Medical University, Jinan, Shan-
dong 250000, China; 2. Shandong University of Traditional Chinese Medicine, Jinan, Shandong 250000, China

Abstract: [Objective| To investigate the protective effect of glycitin (GL) on apoptosis and oxidative stress injury of osteoblasts in-

duced by dexamethasone (DEX), and to explore its possible molecular mechanism. [Methods] MC3T3-E1 cells were stimulated with DEX to
simulate the hormonal environment in vivo in glucocorticoids—induced osteonecrosis of the femoral head (GC-ONFH). According to different
treatments, the cells divided into 3 groups, including blank control group (BC) with the same amount of PBS added into the medium, the DEX
group with DEX in 100 pmol/L added into the medium, and the DEX+GL group with DEX in 100 pmol/LL and GLin 15 pmol/L added to the
medium, and the intervention time of 24 h. The MC3T3-EI cells were routinely cultured for 48 h, and the cell medium was changed to osteo-
genic induction medium. [Results] In term of flow cytometry, the apoptosis rate of DEX group was significantly increased compared with that
of the BC group, while which of DXM+GL group was significantly decreased compared with the DEX group [(9.8+1.5)% vs (17.7+1.4)% vs
(13.6£0.4)%, P<0.001]. In term of RT-qPCR detection, the gene expression levels of BC, DEX and DXM+GL groups were as follows: Colla-
gen I [(1.0+0.0) vs (0.5+0.3) vs (1.0+0.2), P=0.011]. Runx-2 [(1.0+0.0) vs (0.6+0.1) vs (1.1+0.0), P<0.001]. cleaved Caspase 3 [(1.0+0.0) vs
(1.321.3) us (0.9 £0.0), P=0.002], BAX [(1.0+0.0) vs (1.4+0.3) vs (0.8+0.1), P=0.008] respectively, with statistically significant differences

among the 3 groups. In term of western blot assay, protein expression levels of ALP, Collagen I, Runx—2, Bel-2, Wnt3a and 3—catenin in
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DEX group were significantly decreased compared with those in BC group (P<0.05), while which in DXM+GL group were significantly in-

creased compared with those in the DEX group (P<0.05). Howerver, the protein expression levels of Cleaved Caspase 3 and BAX in the DEX

group were significantly increased compared with the BC group (P<0.05), while which were significantly decreased in the DXM+GL group

compared with those in DEX group (P<0.05). The green fluorescence of DEX group was significantly enhanced compared with that in the BC

group (P<0.05), whereas which in DXM+GL group was significantly weakened compared with that in the DEX group (P<0.05). [Conclu-

sion] GL does reverse DEX-mediated osteoblast inhibition, improve DEX-mediated osteoblast apoptosis, and protect Dex—mediated osteo-

blast oxidative stress injury, which may be related to the activation of Wnt3a/B—Catenin signaling pathway by GL.

Key words: glycitin, osteoblast, osteogenic differentiation, apoptosis, ROS, Wnt/3—Catenin

R T LIRIE (glucocorticoids—induced os-
teonecrosis of the femoral head, GC—ONFH) & — F ¥
BHEEM, WRTERARE, BFHEE 2-3FENEK
A Sk RkG, HOCTTIReBWie sk 2 R BT
% (glucocorticoids, GCs) B fifi A & H 8 2 A5 A,
DEX J& T HE ) GCs. GCs 1] Lo | H A0 i A |
JR TR ML AZ IR, [R) I G BE A% B AR M0 40 ML Costeo-
blast, OB) H B &M, 12 B 4 (osteoclast,
0C) WEIEIE, REAK-E#EE SR T4/ (bone mar-
row stromal stem cells, BMSCs) B -4 68 J1 31384
He AL, R Sk B s OE AN BT B b = B
SKIRBER IR RIBIT T AR Z , (HHSTRUA R, 152
BEATCEAR AT B AR (total hip arthroplas-
ty, THA) HIANIE .

GC-ONFH WALl A2, H AT A SRR
PEE 2 A 0 i A R A 0 i e R 4 G SR A
o BRI, T ARV RE S A T LASE I Sk P il
R T AR GR, SEmR RO Sk 1 OO
JBCE S BB o e Ah, SRFEE SR ARG e R 1
M1 B E AR ], SECE PR A BT B
27 Horb, M1 B AL REAZ IS i BMSCs AlE
AIMLAPET I 25 GC-ONFH #EJ&, JLHLHIS5 M1 B
Wi 240 530 ) TNF—o 3306 NF-«B {5 5B A ¢, TH
B M1 2L 20 L REAS 48 S8 GC-ONFH ™ . GCs
I T SE o R P B P 85 S OB BMSCs A P B
NI PH TS (apoptosis), FEUMIEZH . HEE R
M BUBCE K IFE & A, T T4 8 7 D0 BB 8 %
GC-ONFH PRI FER 0 BeAh, GCs dad 3 i
Wnt {553l THENFHARERTSS GC-
ONFH &, s Wnt {55538 i, 3000 40 Y
JAT . AR L A B AR I T GC-ONFH 77 4=
BIPER " TEARZE AT, OB 247 GC-
ONFH % . e bi i Gl —

WA B YR — 2K A TRV Y )
ke, HAEYTEERZ HERIERMK, AR

GFEIRLHTRTR AR SA SRR AR TR, B A
BYIRT o S AR AR, ok,
SLET (glyeitin, GL) &5 S FRATA: R A —Fh L&
Yy, HEKS MR AR . CL R, R
AYUR . PURTE . PUREESMEM Y AR,
GL Al HATRAE ] NF-kB {5 53 %, $0 4K
BAMUBEIR | REZEH O AR . AT SRR,
GL ] fie #f BMSCs B H 73 A0 I 4 il L g 704k
{HJZ GL M| GCs MR A AN T | st H A E
I BARSE I T AL AR B . R, A SCR R
GL V% GCs AT i R 4 B R 1 L2 A AL 7
FHLE, A58 CL eI R M s LIRSt iA Y7
B B B ) BRI S A

1 #MR5FE

L1 EZMRHS G

MC3T3-E1 4L R0 [ LIt A ml; #ige
KA. GLIH MCE AF]; o-MEM }iFR%E | i
. HERBEERIYIEHA Gibeo A0 MHHS
Fige B HER (7D AR RA R RNA
$EWBOATH & PO R AR G H Vazyme 2
A ; Runx=2. Collagen I, Bax, Bel-2, Cleaved Cas-
pase 3. Wnt3a, B—catenin 14 H Cell Signaling /A #] ;
B-actin 4 F| Proteintech 23l ; iM% (ROS) £ il
R & F PR R N ]
1.2 Ao SRS ML B

B MC3T3-E1 4 M T & 10% 0675 M5 . 1%
T R R RPN o-MEM ¥5353E, JHE T 37°C,
5% COMIFRFRATETR , A K 2 80% /3 %
o AR BEAE SCRR A 5 T M ZE KA (dexamethasone,
DEX) B % B R 100 pmol/L, GL ¥ & 4 15 pmol/
Lo RIS SATR], KA s> 3 20, MRk
ANAUMREFEEOR G, WAL, IMARSAR, 434 %
AbBRTT A . XFREZL (blank control, BC) . KiFRFEH

2265



5532 4 55 24 )
20244F 12 H

T LSRR S
Orthopedic Journal of China

Vol.32,No.24
Dec.2024

A SRR PBS; DEX 4. R FEwhin AR N
100 wmol/L 1 DEX; DEX+GL 21 (dexamethasone+gly-
citiny DEX+GL) : 553N AWEE A 100 pmol/L [
DEX DA S HEJE S 15 wmol/L 1 GL, T[] N 24 h,
AR . MC3T3-E1 4N LR MG 5% 48 h 5,
WA S TR O B S S R A

1.3 Kk

1.3.1 a4 s

W AR 28 SIS AL S5 B9 BC 41, DEX 41, DEX+GL
MM, =0 )E% B, BRI PBS Ha; )
PR R SR AL A BT AT, KRR S 500 wl 22 PR
5 wl Annexin V=FITC F1 5 wl PI J& & ¥ % 52 W 15
min, SRJ5 GRS I 4 P T B, AR
PIARFEPIRES (FZOER . W S55Er) 47 LB
BRI AT R,

1.32 RT-qPCR ]

SERE B PCR K mRNA AR, 520
WHESE 48 h 5, ARELNE S IR 48 ho MRAEI
F T PR UEBA A5, A Trizol $2HL BC 41, DEX
2. DEX+GL 240l By 5 RNA, Jeisi%k 5 cDNA,
P 2E A7 S %E f PCR, A I Runx—2. Collagen I,
Bax, Cleaved Caspase 3 fJ & ik K, FAirHEKE 3
. M GAPDH /ERNZ:, LA 2 -AACH K5 Bk
P mRNA (AR ek 7. TR PCR 519751
MR 1,

* 1. ZHEE PCR 5|¥1F 5

Table 1. Real-time quantitative PCR primer sequence

Gene symbol (Mus) Primer sequences (5 - 3°)

GAPDH Forward: AGAACATCATCCCTGCATCC
Reverse: AGTTGCTGTTGAAGTCGC

Runx-2 Forward: ATGCTTCATTCGCCTCACAAA
Reverse: GCACTCACTGACTCGGTTGG

Collagen 1 Forward: CGGACCTAAAGGGGAGATGG
Reverse: CCAGCCGCACTGAATTGAGT
Cleaved Caspase—3 Forward: CATGGGAGCAAGTCAGTGGA
Reverse: TGACATTCCAGTGCTCTTATGGA
Bax Forward: ACCAGGGTGGCTGGGAAG

Reverse: CCTTTCCCCTTCCCCCATTC

1.3.3  Western blot £l
K ] Western blot ¥ 45 I 2% 2H 40 JfL v 1 7= 48 b
(Bax, Cleaved Caspase 3. Bel-2) . Wi #84r (ALP,
Collagen I, Runx-2) & HFAACFALIEN . K2
ORGSR 48 hJm, ARSUNE A ST 48 he MR
Ui, i BCA RS IR A8 1 R TR
2266

SRIGMRIRIEAT vk . BB B B—dr. B
. WA, IR Bracin (NS EH, T
Image J 715 Bax. Cleaved Caspase 3. Bcl-2. ALP,
Collagen I F1 Runx—2 & [ OAHXS ki
1.3.4  ROS £l

% ROS MG VLI 14, BlE 2", 7'- 3%
R ZORBR TARM, JFSUEERJE M BC 4. DEX
41, DEX+GL Z1 MC3T3-E1 4 s, #OLhe 30
min, PBS Z& MW BES G TEDOL WA LA N
TSR H R & 1 A SR A 3 K
L4 Git=aditk

K F GraphPad Prism 8.4.2 {4 (San Diego, CA,
USA) #EA55eotre X A7 G IR A i i dls
DL x &5 7m0 MIALIE] PUBCR IS BEAS o K556, 240
] LR B 2R 5 229007 . P<0.05 R 22 A Geit

W2, S Y
£33N

2.1 A kG

T ARG ZE RO 1 & 2, 5 BC 4L
B, DEX HANMEMT- 2R EH M (P<0.05); 5 DEX
AL, DEX+GL AANMiT R BT (P<0.05).
2.2 RT-qPCR #:

qPCR 455103k 2, 5 BC 414, DEX 41 Colla-
gen I, Runx—2 AYFER IR K B E TR (P<0.05);
5 DEX AL, DEX+GL 4 bR H5ARi B kK
W B (P<0.05) . 5 BC 4l E, DEX 41
Cleaved Caspase 3. Bax [ 3 K & ik 7K °F &g 3 34 Jin
(P<0.05), 5 DEX #4140, DEX+GL 2H HIEPH ik
KFRE TN (P<0.05).
2.3  Western blot ¥l

Western blot Z55:0L3€ 2, 5 BC 4i#HLL, DEX 41
ALP. Collagen I, Runx-2. Becl-2, Wnt3a. (-catenin
MY R IAKOF 35 T % (P<0.05), 5 DEX ZHAH
L6, DEX+GL 41 iRl bm it 2 3k K1 i 224
Jin (P<0.05) . 5 BC 4l E, DEX Zi Cleaved Cas-
pase 3. Bax BYHE I FRIAKFE B ER I (P<0.05), 5
DEX ik, DEX+GL 41 iR PIH8 45 & M iy Rk K
iR E TR (P<0.05).
2.4 ROS i

ROS # I Z5 R WL IE 1 5k 2, 5 BC 4iAH 1L,
DEX 414l 4 (.5t i F 1G58 (P<0.05), 5 DEX
AL, DEX+GL AR 5O 0 WSS (P<0.05).
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Table 2. Comparison of detection results among the 3 groups

LD BC 4l (n=3) DEX 41 (n=3) DEX+GL 4l (n=3) P1H
TR AN T (%, % +s) 9.8+1.5 17.7+1.4 13.60.4 <0.001
RT—qPCR il (FHX iR, & +5)

Collagen I 1.0£0.0 0.5+0.3 1.0£0.2 0.011
Runx-2 1.0+0.0 0.6+0.1 1.1x0.0 <0.001
Cleaved Caspase—3 1.0+0.0 1.3+1.3 0.9+0.0 0.002
Bax 1.0£0.0 1.4+0.3 0.8+0.1 0.008
Western blot Kl (FHXf ik i, % +5)
ALP 1.0+0.0 0.7+0.1 0.9+0.1 <0.001
Collagen T 1.0£0.0 0.7+0.1 1.0£0.0 <0.001
Runx-2 1.0+0.0 0.5+0.1 0.9+0.1 <0.001
Cleaved Caspase—3 1.0+0.0 1.6+0.1 1.2+0.1 <0.001
Bax 1.0£0.0 1.3+0.1 1.10.1 <0.001
Bel-2 1.0£0.0 0.740.0 0.9+0.1 0.002
Wnt3a 1.0+0.0 0.7+0.1 1.0£0.1 <0.001
B-catenin 1.0£0.0 0.80.1 1.120.1 0.003
ROS Fill] (FHXTFRIA 5, & +s)
ROS 1.0£0.0 2.0+0.2 1.30.1 <0.001

BC 41 DEX 4 DEX+GL 4

W

e

Flow
= o
cytometry D%

W

wq el codis

A W'

. ’ FIT(?*A ! @W‘

ROS

1.3 AR AN A ROS KRBT UL . 1a: BC 2R Uit QA0 MO ARG 4 6 T3R5 285 1h: DEX 2 i X0 M AGH ) 240 e ) 1 30 285
R le: DEX+GL A JR AN AN M =345 s 1d: BC 41 ROS Y6 (%555 1e: DEX 41 ROS SEG Y (45 5L s 1f: DEX+
GL 4 ROS ZOtHL LR .

Figure 1. Three groups of cells observed by flow cytometry and ROS assay. la: Flow cytometry in BC group was used to detect apoptosis
rate; 1b: Flow cytometry in DEX group was used to detect apoptosis rate; le: Flow eytometry in DEX+GL group was used to detect apopto-
sis rate; 1d: Results of ROS fluorescence staining in BC group; le: Results of ROS fluorescence staining in DEX group; 1f: Results of
ROS fluorescence staining in DEX+GL group.
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o RHERE R, SXTRRAIAHLL, DEX AbFRJE
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IS H B AR, 378 DEX 0 DL S SO0 E- 40 B 1) il
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R ALY SR RE T, SR T HOSE TR RE, 12
R A ML LE BRI

AR TR W A sE T . REAEAIESE
WESE, Bax s — M EdF T, 10 Bel-2 AT 0]
YR TS, PRI, Bel-2/Bax (Y LR AT P 4R A IR T
BPIRAS s 1T Cleaved Caspase 3 J& Caspase Zj% 5|
M A TR BT o AR R GL AT LR A
DEX %519 Bax 1 Cleaved Caspase 3 RikTHE, -
i DEX %5539 Bel-2 RikFEAK, UEW] GL X} DEX i
SR SCE AL T B AT —E R R . TR
SRS RUE T RIREE R — . AR R
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A S22 DAL B e D i 5 B R R T T EA R o

AR E A RE AR oy, JFZEGEMA T
PP RIS . WIFEERI, ZoRifRRyDhREZaLnl
G % ARSI AR ROS, 2/ ROS 2
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DEX AIE JF i il iy ROS B 7= A, FEAREARL A
WAL, SR R N PR T > TS P S R R
A LU VR ROS, 3 107U e b 4 ) w95 11 240 B 94
T2, DN S 1B 40 ML Y T ThiBe = . TEARSE IR
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