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[(WZE] BHM 5T Nef-2 BARAEMMERR 4K 285 ( CAPE) Ml b ZEKAS (DEX) IS CE AMM T imiEM. A& M
290 L B 5 5 /0 B TR R 40 M ( MC3T3-E1) , SR 10 pumol/ L DEX #7405 A5 A6 8 | LI [R]¥ B2 CAPE (0. 05.0. 251
mol/L) TRALFHAHMI 2 h J5 A M ZERFAILIEF 24 h; 40 B b 78 -5 M AS AR 65 ( CCK-8) 4Gl £ i3 15 44 5 K H CCK-8 il
75 B G 2R SR 52 56 0 S v PR 2 UM MERR 2K Z W4 (CAPE 2H) M ZE K MAZH (DEX ZH) | Wi MERR 4 20 16 + Hb 2E K MA 40
(CAPE+DEX #) ; DCFH-DA D¢ 6HR4E K6 M 41 g P4 175 1 4 ( reactive oxygen species, ROS) 7K ; Caspase-3 1 P48 387 & 4G )
Caspase-3 filiifi P, Western blot =G Nrf-2 #4840 2R 1 Nef-2 FlILLL KA & 1 (heme oxygenase , HO-1) 2 [ 235K - ; i =X
AR T3, &FR 10 wmol/L DEX /EH FAIMUE A & A£ B B2k B EF A B . ST HE4LAR ., DEX 44/
YHIAFI R B35 TR (P<0. 01) , AN ROS K- AHIH TR J Caspase-3 MG M 5. 3E 9 in ( P<0. 01) 5 [ B, Nef-2 34241
KA Nef-2 & HO-1 Rk HAD 25 A 5817 X (P<0.01) . 5 DEX Z1AH I, CAPE+DEX 4140l #7375 % 2 % BT (P<
0.01) ,Nef-2 IR FEAH G H F1 Nef-2 S HO-1 3235 B 1Y (P<0.01) ; i 4h, CAPE+DEX 4140 I ROS 7K ¥ 20 g i T2 4 2
Caspase-3 i 1% W FEAL, 2 FAFI#E L (P<0.01) . 5 WIMERR R L e ] LUE T Nif-2 i@ R R ARAHI Y ROS /K- iE
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Caffeic acid phenethyl ester inhibits the apoptosis induced by dexamethasone via the regulation of Nrf-2

pathway in osteoblasts
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[ Abstract] Objective To explore the effect of caffeic acid phenethyl ester (CAPE) on the apoptosis of MC3T3-E1 preosteo-
blasts induced by dexamethasone (DEX). Methods MC3T3-El cells were exposed to DEX (10 pmol/L) to establish a model of
osteoblast injury. The incubated MC3T3-E1 cells were pretreated with various concentrations of CAPE for 2 hours, and then cultured in
combination with 10 wmol/L DEX for 24 hours. Cell proliferation was evaluated by cell count kit (CCK-8). The final concentration of
drug was determined by the results of CCK-8, then cells randomly divided into four groups: Control group, CAPE group, DEX group,
and CAPE+DEX group. Cell apoptosis rate was detected by Annexin V-FITC/PI staining and flow cytometry in each group. Caspase-3
activity was monitored by Caspase-3 activity assay kit; Intracelluar ROS was detected by DCFH-DA fluorescence staining.The expres-
sions of Nrf-2 and HO-1 were examined by Western blot. Results Dexamethasone could induced MC3T3-E1 cell injury with overt
morphological and cell activity changes at 24 hours, especially the 10 pmol/L DEX. Compared with control group, and the cell activi-
ty was decreased significantly ( P<0.01), while the level of

intracellular ROS, cell apoptosis rate and Caspase-3 activity
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(1] R HIEB B 25,2017, 19(2) :126-131. (P<0.01). Conclusion CAPE inhibits the level of ROS in

increased significantly (P<0.01). Moreover, the Nrf-2 and
HO-1 was decreased significantly (P<0.01). Compare with
DEX group, expression of Nrf-2 and HO-1 ( P<0.01 vs DEX
group) in CAPE+DEX group were significantly increased (P<
0.01). In addition, the levels of ROS, apoptosis and Caspase-
3 activity were significantly lower in the CAPE+DEX group
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osteoblasts via regulating Nrf-2 pathway, resulting in the reduction of apoptosis induced by dexamethasone.

[ Key words |

W B BOBCRAE NG IR )2 0 T Hi R e i
WEETT T AR YT o AR T I BRI B
WOR W OR R OBE B BT W R ME B BB A IE
( glucocorticoid inducedoste oporosis , GIOP ) il bR Y7
PR R IR REZ P R AT R R
L RIEAE GIOP 1y & R FVR e b R AR,
IO E=R AL QR )5 i ORAIR €3 B 7 A S R
SR ELAHL ] o AR B ST L A SE, o
AR K ST 080 F 0 TR O o S i AL
JOLI A AN L PN R AR B, DT 4 9 2H LAY
B RE ST BH ks 1 10 i — 208 A8 | IR T IR
PR BUBANE /Y B2 F AR, MNERR 28 £ 155 ( caffeic
acid phenethyl ester, CAPE )/ A1 i hl 43 KR Y
HAWENE Y, A LR AE PR e IR T SR
FR R B2 BRI . AR WF 5T e W MR R 2K 2
i BEAT S50 7 Je 08 2H 20 L 1 S A O K - b
AR A TE H ZE R A 5 5 0 B 40 45 £ 3t
R HEPR A £ g 2 75 36 A 400 ) S 400 i P AL
I A AFER H AR AP T TS AT R 0 — 2D BF S
e, AT 5 40038 5 A A1 B R /N B MC3T3-E 1 2 /i Tt
B A, RS i R 2 2 T % b FE K A T 1
B AR T A A AR T, T R AR T BLAR, o
MERR R LR FH T GIOP (B IR HR A S 50 40 8

1 #MREFE

1.1 XAl 544 MC3T3-EL 41tk (W [ v R
FHEAMME, L) s MR A g (R
Iy MK A (30 Sigma ) 5 o-MEM §5 953 ( Hy-
Clone) ; i 4F MLIE (AUIH DU 295 ) ; 41 M 198 5 -2 A
MiAGR £ (CCK-8) ( HAR{Z) s BCA & FIk I
A& (VLI B R) ; bt/ Bl Nief-2 Hiik (£ H
CST) ;B i/ BN L E % & i 1 (heme oxygenase,
HO-1) HLK (35 Abcam ) ; Bl P 85 B2 il Ar i 19 Ll =
o —d0 (h K2 4 B Fl); Tubulin-a rabbit
Antibody ( F&[E Bioworld ) ; BCIP/NBT i P4: 5% i e i
IR & (VLI 3 2 K) ; Annexin V-FITC/PI 4]
PAT AR 5R) & (B RT3k ) 5 Caspase-3 1 P AS I
MG (LHFEER); B EMERME (HA
Olympus ) BEHE S REAGINAX ( 921 Thermo) 5 it = 41 i
{¥ ( Beeton-Dickinson ) ; Western blot H, ¥k {X ( Bio-
Rad) ; 56 W45 ( HAS Nikon) .

Caffeic acid phenethyl ester; Dexamethasone; Osteoblast cell; Nif-2 pathway; Apoptosis

1.2 zmfeEic  MC3T3-El 40015555 T & 10%FBS
) a-MEM 53235 1 37 °C 5% CO, LRI
TERE FRAE TR E . B H B, 8 40 MK 90%
& LA E EDTA Y 0. 25% 528 1 37 °CH LT
A6, A 3 mL o-MEM 15353 | )2 52 WCHT 18 3240 ek
WO R R A A R ARG IR, S A
AbFE D78 IV IR . I # KE 57, JTCRR R AL 38
MERR K R4 (CAPE 41) - A 29 70% 247,
T4 CAPE(0.05.0.25 .1 .4 wmol/L) 3 35 3t th 1% 3%
24 h; @HLFEK I (DEX 4) . 41l K6 2 70% 22
A4, BT 10 wmol/L DEX }i 3R He 5557 24 h; @l
MERR A 2 TR+ M ZE KA 24H ( CAPE+DEX 4H) . 4 g LA
CAPE TiAb¥E 2 h JEHIA 10 pmol/L DEX #5573
ILIFF 24 h,

1.3 e fEEne SR E/ B A DA
(CCK-8) 7", Wi Lh 5x 1034/ FLIEF T 96 fLH
TSR, FRETIR LA AL AN 24 h S5 WS IR,
FALIMAF 10% CCK-8 1537 3E 100 WL, K5 3746 N
WEOEIEE 1.5 h; BUA 10% CCK-8 % 35 4L 100 pL
I 40 M 7 25 W FLATE Dy BT B A A
W ZE7E 450 nm B EEE (OD) A,

HEE(%)= (523548 OD 1A- M A4 OD 14)/
(*FR&4E OD {A- A HEATREZE OD 14)
x100%

1.4 A cn R Annexin V- FITC/ PI 3
Rt BO A KW A MC3T3-EL 40 i, 3 F T
100 mm R5FEMH . 7645 10%FBS i o-MEM 1573
W FEETIR AL BRANE 24 b J5 A EDTA G
THALEWCAE A A, PBS P AR — 1K, 2000 rpm 50>
5 min i EE 5x10°4/mL ZHf, A 500 wL 1925 i
W TEANM, A 5 wL #9 Annexin V-FITC 2] )5,
HA S WL 5 AL P BE ( propidium iodide ) Y27, &
IR B 4 °C BFF VEH 15 min J5, FJ FACS Calibur
Ei = v o R B T2 ez

1.5 Caspase-3 & tAxm N H Caspase-3 1% 4K
R S A Caspase-3 BEIG 1, 2 M Liu AT A
Y07k AL 1} 1004/ FLIERD T 6 FLARIG 3%, #&
HIR AL BE AN A 24 h J5 PBS PR AIAE R (3
iL>,2000 r/min, 5 min ) YAE AL, #E WO BT TE 240
ML 50 WL ¥ 24 22 vh R (lysis buffer) . K -
S 30 min, FLMIIATENR 7 3 ~4 K, BIR 10s, L
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38 F Braford 32530 % 85 MR . W E 50 wL B9 41
R B3, A 2 SN 2% 1 ( reaction buffer) |
JIMA 50 pL Caspase-3 JKR¥) I+ T 37 CHELIFHF 4 h,
i FRAXAE X =405 nm 5E H WG G(E

1.6 Zmha & A (reactive oxygen species, ROS) 7K
Tl N HIECIRE A A UG R AU R L
( DCFH-DA) #6140 ) ROS 7K F1 L B e
91/ MC3T3-EL 4Hf, 4280 T 100 mm RN, 7655
10% FBS 1Y o-MEM }iFebEr  FFiTR 72 A0 PR it
24h 5. FHASE FBS [ a-MEM B: 3 3L060% 3 U5,
JA DCFH-DA TAE# (100 pM AYDCFH- DA),37 °C
7 30min 5 , IR & FBS 19 o-MEM 5 35 B P64 3
WG, 0 AU T W% 4% 20 4t M P9 2 0 B I A
400 f5 AL EF R BEMLE RS 3 N HLEFEATHA G, Image-
Pro-Plus BRG4GB

1.7 Western blot #E# W Nif-2 #248XE G ¥
LA 11084/ FLIERD T 6 FLARKG %, Fieni ik /41
AEFRANMD 24 h S5 43 4R BUEEE 1, BCA Bk
RN 5 ) 5 T VAR 5 4L T A [
WIS, S vk BE R B IS, AT B LA, LA
NBT/BCIP i 1 % 2 1 il W 6540 0] & W 5, 45
FH

1.8 it RH SPSS16. 0 Git ik fbittTsr
Br, B OB A B AR i 25 (wxs ) on, A AR L
BER AN 7 22400, 9 P FLBER T 1LSD %, DU
P<0.05 hEFAGIFE X,

2 & R

2.1 wRBpERGET  AFEWE DEX(0.01,
0.1.1.10 wmol/L) EF 24 h J& , AN A A7 43 31 g
(93.468+20.211)% . (90.562+15.301)% . (73. 188+
17.309) % . (58. 361+ 10. 208 ) % , 4 fd £ 1 2 45 Xof B
YR B (6.532 +20.886)% ., (9.438 + 17.382)% .
(26.813+17.371) % . (41. 638+19.708) %, ‘5% HRLH
b4, 10 wmol /L DEX 4b B J5 i MC3T3-E1 48 it 47 1%
FH R (P<0.01) , WA 1, 58] A0 22 W e T
XTHRZH P MC3T3-E1 40 i W BE A= K, 2 “ Bl A ™
FEHEF], WA 2a; il A 10 wmol/L DEX J& , I B#
MC3T3-E1 4k /b, 4 1] 46 | 48 5228 15, 41 i )
TR U D, A TR) B K S A3 4 45 1A G
T Vs AR A0 R, A M B (R R B R 2
P, WK 2b, PRI, £ 10 pmol/L DEX 57
A AR

150

100 -

Kk

U R (%)

50

0 T T T T T
1 2 3 4 5

1. % BE4H ;2-5 439124 :0. 01,0, 1,110 wmol/L 1 ZEK
LINTIES
SR R4 4, * P<0.05, " " P<0. 01

1 AEREMZERFAAIE MC3T3-E1 4058 24h [FABETE
R

a: X R ;b M ZEORFALH
EI/RINA 10 pmol/ L b ZE KA J5 , 20 il H BUAS [R] A2

PRS2
2 10 pmol/Lith 28 3k #4 Xt MC3T3-El 40 Al 72 75 B0 &
i ( x100)

2.2 CCK-8 #m zR&  A[E ¥ JE CAPE (0.05,
0.25.1 .4 pmol/L)VEH 24 h J7 , 4B B ZETE 2243 1
(91.715 £ 8.399)% . (91.757 + 6.445) % . ( 88.273+
8.420) % .(76.248+6.420) % , X} FRZH N & (8. 328+
10.527)% . (8.286 +9.740)% . (11.770 + 8.420) % .
(23.794+8.022)% ., CAPE ¥ JEFE 0~ 1 pmol/L X
MC3T3-E1 4iffa34 58 Jo B & 52 (P>0.05) , WLIKT 3,
B, R A A [6] & BE ) CAPE (0, 0.05, 0.25,
1 wmol/L) TALFRAHAE 2 h J5 510 pmol/L. DEX F[7]
YEF 24 h 5 AR BOAATE 2525300 R (30. 98524, 775) %
(56.816 +7.047)% . (67.068+3.702)% . ( 62.600 +
4.909) % , 40 MIAF- 1% 545 DEX 41435138 i1 (25. 831+
11.664) % . (36.083+4.170) % . (31.615+7.560) %,
0. 25 pmol/L CAPE #fi Jl A7 1% 4 DEX 41 I 2 14 hn
(P<0.01), H 1 pmol/L ¥ & CAPE X F451 45 J5 41 fifd
FEWE R T0 i — D W AE T, B S 22 55 5% %
CAPE ¥ FEH 0. 25 wmol /L, WKl 4,
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U R (%)

W
(=]
T

1

1. XFBRAL;2-5 2054 :0. 05.0. 25 1.4 pmol/L WHERR
AR E
XA AL, T P<0. 01

3 AEREMEERZE Z B 4bIE MC3T3-E1 488 241 JR4H

MafFE=ER
|
2 3 4 5

1. 5%F P840, 2. DEX 41 (10 wmol/L DEX) ;3-5 4354
0.05.0. 251 wmol/LCAPE 4:¥ 2h J& 5 10 wmol/LDEX
YEFIH
%) RE4E AL ¥ P<0. 01; 5 DEX 4%, " P<0.01

4 A[ERE CAPE 4 IEX} DEX (10 pmol/L) £ T 40 AR
HFim RN

1 2 3

120

e}
(=)
T

AN MIATF TG (%)
I
(=)

2.3 AX MR Annexin V Fl PL 64,
ER R 5N AH L, DEX 20 (10 pmol/L) 4 fifd
TR B ETE (P<0.01), 1M CAPE+DEX 4%
DEX 4140/ =R i % T [% (P<0.01), WL S,
K6,

2.4 RRE4E 2 MC3T3-El Zafa A ROS K-F 10
pmol/L DEX 1EH 24 h &, 76 9¢ 6 B Sl B2 T WL 2%
DEX ZH 4 il 5 ROS ~F- 34 5 't ik B 45 o) HE 20t 25 34
SR, 2 SA S L(P<0.01) A 0. 25 wmol/L
CAPE FHUALEEANAE 2 h J5 5 DEX L[RIBE & 24 h, %
6 B T WK B4 ) ROS - 34 28 % 5 4
DEX 414 #0559, 2 5 A S it # & L (P<0.01),
LI 7,

Xof B2 CAPEZ
5% 397 71% 537%]
1004701 L2 1047 g _ Q2
10° 10*
o 10°4 =10
2] 2:
]2' ¢ 04 ”())' 04
F90.9% 379 390,49 .
oo TS U/, S, P
0 100 10° 10* 10° 0 100 10° 10° 10°
FITG-A FITC-A
DEX# CAPE+DEXZH
{0.7% 10% 9% 997
1797 01 Q2| 104 o Q2
E X >N 3 “;}j:
104 ]
L 10°3 o 1073
]
10 o4
’3 iy T T e 6% 3:0%
0 100 10° 10* 10° 0 100 10° 10° 10°

FITC-A FITC-A

B 5 0.25wmol/L CAPE XF 10 pmol/L DEX 55 MC3T3-E1
il ob b A |

251

10
T T

T T T T
X e 2R CAPEZl  DEX4 CAPE+DEX#H

SxPHRZH LEE, © P<0.01; 5 DEX 4H H#, * P<0. 01
6 &H MC3T3-E1 ARAT X

2.5 AR 42 MC3T3-El mie P40 £ %G &
A CAPEAL 5% IRLLAY Nef-2 (HO-1 3k R WWHT B
Z5 HA 10 pmol/L DEX J& Nrf-2 HO-1 ik i
W/ (P<0.01) ;0. 25 wmol/L CAPE Fikb3# 2h J5 5
DEX [ H 24 h, Nef-2 } HO-1 HEH FKILFE
DEX @31 (P<0.01) , /LK 8,

2.6 FREAFLZ MC3T3-E1 2af A Caspase-3 B &
P DEX YEH] 24 h J5 Caspase-3 [l i P i 25 140 |
JIA 0. 25 pmol/L. CAPE Wikb# 2 h J55 DEX L[]
J%F 24 h,Caspase-3 B 448 DEX 41 W 2 FEAK, 25
SAGHFE X (P<0.01), WA 9,
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CAPEZ

DEX#] CAPE+DEX4]

X\Tﬂ’iﬁ?ﬂ CAf;Eéﬂ DE)'QZE CAPE;DExéﬂ

b
a: PEG BANEE T &40 MC3T3-E1 41 ffd v ROS %% 5%
TR (99 BANAE x400) ;b 54 IR AL, * P<
0.01;5 DEX 41 b4, *P<0. 01
& 42 MC3T3-E1 4B A ROS 7K F

XTHEZH CAPEZL  DEX4 CAPE+DEXZ

a

Nrf-2
HO-1

08p AR
‘ CICAPE4
‘[ﬂ@ 0.6 B DEX4]]
g B CAPE+DEXZ]

r #
o4l #
04 "
*
D 0.2 - '—[
0 . .
Nif-2

HO-1 b

MO

#

a:Western blot /1] ; b Nef-2 N HO-1 & [ B9 A0 X
Tkt

S HRLE AL, * P<0.01; 5 DEX 4 Hb#,*P<0. 01
#£40 MC3T3-E1 ZRABH Nrf-2 K HO-1 3% ( Western
blot)

031

02} #

0.1}

Caspase-3M#1% 11 (U/mg)

XFHRZH CAPEZL  DEX# CAPE+DEX#H

XTI AR, © P<0. 01545 DEX 4HH4R, " P<0. 01
B9 &4 MC3T3-El fAfarf Caspase-3 EFiE 1

3 1 it

AR, Bl X GIOP BFFE R A, PR T
FALREEL R AR 8 S A R R —
AP (E i JE SE B B R MR — g A, H AT
(AL AN R B T 38 2R 1 BB A FTE R R P IR &
VR CHEVE . R 5% 3 BHOBE B2 B 3 R R (Lm
) F I 5 A 1) R A0 B 1 Ak, IR T A S AR
YRR TS R 18 B YR R R T R
KEUH TRHAME M & A FEARSLIHFSE f CCK-
8 Z5 R /s MC3T3-E1 4 HIiG PR E DEX Wk EEHS
T ARG L 5 e 2 AR 28 5 st &bt X 400 L 00 o A
25 7RTE 10 pmol/L DEX 1535 24 h J& , 5t IE4
ML AMA R TR R

Caspase ZIGEME WAL T SR THS 5 &S
I, KIEEEEWNER, Hp LA Caspase-3 B
NEE AT ESERNTFZRE T RED
fELS . IEH BB T, Caspase-3 LA TG 1 1Y i J5L IE
AFAE T IS, 78 08 T A9 S0 B B TS A ok R TR
ARIWHEE(17 kD) FIPAS/NEEE (12 kD) H L 5
A, HA 17 kD WG AL A BB R TR Y
PATE A, AN Y, A S AT,
I, 151 Caspase-3 F BN N & 8 T2 & A= ) A5
AEU ARSI v MC3T3-E1 40 8 76 in A Hb 2E 5K #
J& Caspase-3 B VRGN H AU TR TH i, 24t
FEKFA AT LUE 3 B0 Caspase-3 J5 8 HA 5 19 40 i
JHT L R DT AR 2 B M P T, N CAPE JF,
DEX i) MC3T3-E1 40l 123 J% Caspase-3 {ifi
PR R e, £ CAPE Al U842 ZE K N S 1Y
MC3T3-E1 4l i 15 S 4 ga 1~

ROS JeEWA A AR =R S E H 3, £
TR A B B T (07) AR (OH) Al AL A
(H,0,) %% IR, ROS A B TR IE
HAEFINAE, SR B ROS AT %S 2 (510, fie i
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LRIk Ca™ NI SR TE 75 M % e fL (MPTP ) () FF
Jit Caspase MU , FEAIMIAT, HLAM, FE A2 M)
ROS fggim it fe AR BT AUk I P A | fe i
g N e e ST 2y 1 1 i LN N M ) 2
FEEAT 20 M 5 403 8 b A DU 2o R b & B #E AL 10
wmol/L DEX fEF MC3T3-E1 4l 24 h J5 , 40 A AL
R F O E (DCF) (2 G B b 251G 5, 240 i 1
ROS /K F-THm s 7E s B b A R 1% B 38 T 2R
1M, ZEA CAPE J&, FiRTabr 2 Bl FE B4, vl L
CAPE 385 PR 401 P ROS 5 R, U4 40 it S8 Ak 7 184
P03, TR FERAN S S AR T,

HRTIA N Nrf-2 230452 40 i 1 95 il 38 P4 1 A
AP G S T A6 S 5 AP S B
FSMEMA Y 5 5 00 R Z B LS & E
BRERTSY ) FERAER  Nef-2 R Ak T —
FRARIEPRIRAS , 240 T DL BCRAS B, Nef-2 e B A%
W, SR R B A A R N RS A, R sl Tl T
AFA 5 il DR 190 2R 38 AR S, L8 m 248 L T 40
W HCBTAE T, B 40 A e T T L e Nef2 34
AR Z BT E LB, HO-1 BoA B r i A AL fE
1 AR T AR . N RS R RAETR T I
FiAES MC3T3-E1 4 fA Tt # v Bk Nof-2 3k
PR Bt SR A 35 DR 3 2k Yl AR AR 1 41 17 9 i 493
IR BRI Nef-2 30 [ 7E R I A T 00 8 A
M AR FR S E AL R EEEM, AR
25 LR DEX W E RN PY Nef-2 1 HO-1 A
FE5KIK - iR CAPE J5 , 40 Jfd P9 Nef-2 F1 HO-1
HHRB RN, ASLEE5 Rt — P K] CAPE
FTSCTE AR P N -2 38428 I 36 m T A A 15 7 356 A1 1)
FIk R A M AL RE

25 LA, Wil R R 2, T 38 A 1S 3 MC3T3-E1
YA Nief-2 3% 12 BT A AR I 28K 7 B B
YA P 5% 1 2 10 ROS, T il T Caspase-3 /15
FA) 248 L T3 B 1 i B, DB T FE KR 15 S 1) A
P BT, RIS, S o MERR R 2, g E— 2B
TR M B AR E 19 B 6 R At S 56 4K B AN LIS
FERl,

[ &% k]
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