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W5 (NBT/BCIP) Lt 33047 %5 i, A K 22 K0 Am Ff ik
PEBE IR B R OA PHE (B v R EoR) o JsAR 4 g An
MC3T3-E1 41 ffi %] 10% FBS(Hyclone)+1% X7 )
MEM 555

AT 5500 40 042 150 /> /mm2 2R 1 60 mm &
FEI, K 10% FBS(Hyclone)+1% M4 MEM
(Gibco) T-37°C 5% CO, 43557 24 h 22 70%~80%
Aldr . BHLEEFRIE, BL0.5% FBS+1% Wi MEM
Wi FE % . I TNF-a(PeproTech)/CHX(Sigma), £
WePE g 10 ng/ml £1 10 pg/ml, 37°C. 5% CO, 414%
FACTE . TS o A Qs i 55T 6 h(MC3T3-EL
P A E, BT A WS T e, HAS
FITEALIY caspase-3 H Bt PHLAT XA R 40, FRAT]
TEHUCAS A (R 1215 S 6 ) JRAR 4 i 35 56 h, SR BE
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MC3T3-E1 4l fiid % 150 /> /mm? #2511~ 96 FLAR,
KM 10% FBS+1% Xift) MEM J-37°C. 5% CO,
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20 mmol/L 140 mmol/L), T 37°C. 5% CO, £ 1F
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& OD 1Ho
1.3 RmAEMBXERFEEZATES
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ZES HAT B "P<0.01 AR SR e 2e 7 B B .

Fig. 1 Immunoblot assay for testing OFSS-induced expressions of COX-2, activated caspase-3 and phosphorylated histone

in TNFa-treated or untreated MC3T3-E1 osteoblasts

A, C, E: MC3T3-E1 osteoblasts were subjected to 4 h OFSS stimulation followed by another 4 h TNF-o/CHX treatment or untreatment.
Immunoblot assay was employed to detect the expressions of COX-2, cleaved caspase-3 or phosphorylated histone, which was normalized to
vinculin, intact caspase-3 or GAPDH respectively. S or F: static or 4 h flow; T/C: TNF-a/CHX (final concentration 10 ng/ml and 10 pg/ml)
treatment. B, D, F: quantification of immunoblots in A, C or E, n=3. *P<0.05 vs static; “P<0.01 vs T/C untreated.
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2 MTT S #T4&iN NS-398 #1 PGE2 Xt i B #£ 40 A MC3T3-EL i 14AIF M
KA AR JE 1 NS-398(10 mmol/L, 20 mmol/L, 40 mmol/L, 80 mmol/L)5 PGE2(5 mmol/L, 10 mmol/L, 20 mol/L, 40 mmol/L)4bFE
MC3T3-E1 JeEHAIHL 12 h 5, MTT JEA 040 fu it A8 4k, SEALPE M n=3. *P<0.01 % 55X Al th s v B 2 1
Fig.2 MTT assay for detecting the activity of MC3T3-EL1 cells treated with different concentrations of NS-398 or PGE2
MC3T3-E1 osteoblasts were treated with different concentrations of NS-398 (10 mmol/L, 20 mmol/L, 40 mol/L, 80 mmol/L) or PGE2 (5
mmol/L, 10 mmol/L, 20 mmol/L, 40 mmol/L) for 12 h, then MTT assay was employed to detect the change of cell activity, n=3. *P<0.01 vs

control.
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2.5 Caspase-3 jETHEm)

Caspase-3 1% A2 40 HudE AR TR 1) AR
A2, gk, KR caspase-3 i PRSI 7 £, A
T NS-398. PGE2 TiihbH 1 h ¢ J54E TNF-a/CHX
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synthetase 2, PGES2) &5 At & 218, 1 NI4T
N, E AN 1 2 1 PGE2 22 HH COX-2 i8R &



P JH U5 PGE2 il IR R S A 5175 3 (14 Ry M A 31

(A) NS-398(h) 0 1 ©) N$-398() 1 7 1 7
17/C (6 h) + T/C (6 h) - -+ =
Intact ‘T} Intact — — — —
Cleaved - Cleaved | |— —
= =
(B) 2 05 (D) 2 127 gmNS-3981h @
3 “ 3 - NS-398 Th :
- 04 0.9
= = 0
g 03 E
- E 06
G 02 "5
2 203
z B
S 00 3 00
T/C6h NS1h+T/C6h T/C untreated T/C trcated

3 SefRZENIEARIN NS-398 3 TNF-o iFSHIR KA BHAA caspase-3 i&E L i FRFRIEHIFMN

A IEH B IR B4 20 mmol/L NS-398 TALFESH 41 ML 1 h )5, 35 TNF-o/CHX (55 FR 3L 4k 15 S 6 h, i B8 St K I i 1 caspase-3 3
R B Co s 4 i 42 20 mmol/L NS-398 Ttk HE 1 h 5, 04 & TNF-o/ CHX 3595 2 87% TNF-a/CHX Fil 20 mmol/L NS-398 [f]}%
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S E 10 ng/ml F110 pg/ml); Intact B¢ Cleaved: A i%4k i 1LI1 caspase-3. *P<0.05; P<0.01 %K 5 R AL FH 4 LhAL; @P<0.05 48K 5 1 h
NS-398 KB4 AL

Fig. 3 Immunoblot assay for detecting the effect of NS-398 on TNFa-induced caspase-3 activation in primary mouse osteoblasts
A: the primary osteoblasts were subjected to 1 h pretreatment with 20 mmol/L NS-398 or unpretreatment followed by 6 h TNF-a/CHX induction;
C: after pretreated with 20 mmol/L NS-398 for 1 h, the primary osteoblasts were then continueously treated in the media containing TNF-a/
CHX or in the media containing both TNF-a/CHX and 20 mmol/L NS-398 for 6 h. Immunoblot assay was performed to detect the activation
of caspase-3 in cells; B, D: quantification of immunoblots in A and C, n=3. T/C: TNF-a/CHX treatment (final concentration 10 ng/ml and 10
ug/ml). *P<0.05 vs unpretreated; *P<0.01 vs T/C untreated; ®P<0.05 vs 1 h NS-398 pretreated.
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P FE B R . BEAh, 1PN A4LER A histone BRI N-terminal Kinase, INK)®# i 2 i 44 1815 431 Wi Bel-2/
A P EZ Y TS MR ST R AR A, B S 24 Bel-xl. Bad/Bax SRR IE o R A4 L, PGE2 I
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WRRR L ALER (KT SAZ S5 R A, AR IR At RSB R R T SR N A TH i T fif, 17 PGE2
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4 Hoechst 33258/P1 &4 SN EME PGE2 #1 NS-398 3t TNF-o % 5 A A B 40 AR A T Y S0
A HCE PRI MC3T3-EL 4 20 mmol/L NS-398. 5mmol/L PGE2 s~ F &AM AT 1 h, FH4k8:H TNF-o/CHX 5240216 h 5,
Hoechst 33258/P1 44 o {5 & ¢ . WA T M %% (Leica, DMIL) VLSRN Mo A% A4S Ak, . B by Sk 3R om AT RO TR AR (140 e, B: ¥ A i
TN LE B (8 By BT . ARALBEHLILIN 6 5K IE )y, SR Imaged BAFARic . vHEHAT S B TR AE A M e, U7 R I T s gt
23T TIC: TNF-o/CHX % S AbFI(Z W 10 ng/ml F110 pg/ml). *P<0.001 183 5% R 41 bk 22 5% AT B3, **P<0.01 A% 5 T/C 41
P R BT B 1 ***P<0.01 {15 T/C+NS-398 ALK =5 AAT B& 1.
Fig. 4 Hoechst 33258/P1 staining for testing the effects of exogenous PGE2 or NS-398 on TNFa-induced apoptosis in
MC3T3-E1 osteoblasts

A: MC3T3-E1 cells were pretreated with 20 mmol/L NS-398/5 mmol/L PGE2 or both for 1 h followed by 6 h TNF-o/CHX treatment. The
change of cell nuleus shape were observed under the converted fluorescence microscope (Leica, DMIL) by Hoechst 33258/PI staining. Arrow
representative early apoptotic cells. B: quantification of images in A. For each group six images were applied to count the classic apoptotic cell
and total cell with the software Image J (NIH), and the ratio of apoptotic cells was calculated, chi-square test was employd to analyze the data,
n=6. T/C: TNF-o/CHX treatment (10 ng/ml and 10 pg/ml). *P<0.001 vs control; **P<0.01 vs T/C group; ***P<0.01 vs T/C+NS-398 group.
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Prostaglandin E2 Inhibits TNFa-induced Apoptosis in Mouse Osteoblasts

Zhou-Qi Yang, Rui Meng, Zhe Wang, Wei Zhang, Peng Shang*
(Key Laboratory for Space Bioscience and Biotechnology, Institute of Special Environmental Biophysics, Faculty of Life Sciences,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Previous studies have revealed that prostaglandin E2(PGE?2) regulated the proliferation and
differentiation of osteoblasts in the manner of autocrine or paracrine. In this study, the regulatory role of PGE2 on
TNFa-induced apoptosis in primary mouse osteoblasts or osteoblast-like MC3T3-E1 cells was investigated. The
results demonstrated that oscillatory fluid shear stress (OFSS) promoted the expression of cyclooxygenase-2 (COX-
2), stimulated PGE2 secretion in culture media, and inhibited TNFa-induced apoptosis in primary osteoblasts and
MC3T3-EL1 cells. Application of COX-2 selective inhibitor NS-398 significanly enhanced TNFa-induced activation
of caspase-3 in osteoblasts in a time-dependent manner. Hoechst 33258/PI staining experiment showed that NS-398
distinctly increased the membrane permeability and the chromatin condensation in osteoblasts, however, application
of PGE2 suppressed this effect. Further investigation indicated that NS-398 increased the activity of caspase-3
induced by TNF-a in osteoblasts, and the addition of exogenous PGEZ2 in culture media restrained this effect. In
conclusion, endogenous and exogenous PGE2 inbihits TNFa-induced apoptosis in mouse osteoblasts.
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