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WE : B WEREHREES7(BMP-7) x#5 K it % (GC)#H-FPC12afAtEA, ik KA
KRR E GCF R PCI2 48 L, 9 # R Bl i E GC 5T PC12 4 e T #) %vf; 48 PCI2 28 i B 3 BMP-7 14 &
K/ SARNE 5% A w5t B R A, R JG KA DMSO &, GC T am it , i X, fAUb ) 4 o8 =K, S e b2 58
Bk B ( qRT*PCR)%Iiﬂ‘] Bax % B & 1% , Western blotting %42 Cleaved—Caspase—3 FORiA, HR KRR
KR GC 432 )5 o 4m i 8 T % Bax & B = Cleaved—Caspase—3 % & & ik Wb, 2 F A 4o+ 5 & L (P <0.05) ;
50 pmol/L GC HE , GC K 4 10 wmol/L B, PC12 2a feL A = 580 243 (P <0.05) 5 GC #4150 wmol/L B,
PC12 4@ it Bax A B = Cleaved—Caspase—3 & & &8 38 hm ( P <0.05) » it &K AU BMP—7 )5 4 2840 .64 20 LR =
£ Bax AR A Cleaved—Caspase—3 EOkikwin, E2FA%TFEN(P<0.05); 5GC-NCkiz, GC—oe
BMP—7 2840 it 8 = % Bax & B #= Cleaved—Caspase—3 & & F ik ¥ EAK( P <0.05) ; 5 DMSO-NC4LbiR, GC—
oe BMP—7 204 it T 7K . Bax 2 R 4= Cleaved—Caspase—3 o kil 2R FEL(P >0.05), 5 DMSO-
NC 4363, DMSO—-sh BMP—7 4148 #L ) 7K -F | Bax J& B #= Cleaved—Caspase—3 & & &k ¥ 3 m(P <0.05); 5
GC-NC L%, GC—sh BMP—7 4140 JiL 7K -F Bax & B = Cleaved—Caspase—3 % & £ A % 53 hn (P <0.05) .
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Effect of BMP-7 on glucocorticoid-induced apoptosis in PC12 cells*

Li Feng, Xie Fang, Wang Xue, Sun Zhao-wei, Qian Ling-jia, Zhao Yun
(Institute of Military Cognition and Brain Sciences Academy of Military Medical Sciences,
Academy of Military Sciences, Beijing 100850, China)

Abstract: Objective To investigate the effect of Bone Morphogenetic Protein 7 (BMP-7) on glucocorticoid
(GC)-induced apoptosis in PC12 cells. Methods PC12 cells were treated with different concentrations of GC to
determine the impact of GC on apoptosis. PC12 cells were then infected with BMP7 overexpression/knockdown
lentivirus or control virus. Subsequently, cells were treated with DMSO or GC, and apoptosis levels were assessed
using flow cytometry. Real-time quantitative polymerase chain reaction (QRT-PCR) was employed to measure Bax
gene expression, and Western blotting was used to evaluate Cleaved-Caspase-3 protein expression. Results There
were statistically significant differences in apoptosis rate, Bax gene expression, and Cleaved-Caspase-3 protein
expression among cells treated with different concentrations of GC (P < 0.05). Compared to 0 pmol/L GC, PC12 cell
apoptosis significantly increased at a GC concentration of 10 pmol/L (P < 0.05), and at a concentration of 50 pmol/L,

Bax gene expression and Cleaved-Caspase-3 protein expression increased (P < 0.05). Apoptosis rate, Bax gene
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expression, and Cleaved-Caspase-3 protein expression differed significantly among the four groups with BMP-7

overexpression or knockdown (P < 0.05). Compared to the GC-negative control (GC-NC) group, cells in the GC-

overexpressing BMP-7 group showed decreased apoptosis, Bax gene expression, and Cleaved-Caspase-3 protein

expression (P < 0.05). No significant differences were observed in apoptosis level, Bax gene expression, and

Cleaved-Caspase-3 protein expression between the GC-overexpressing BMP-7 group and the DMSO-negative
control (DMSO-NC) group (P > 0.05). In comparison to the DMSO-NC group, cells in the DMSO-knockdown BMP-

7 group exhibited increased apoptosis, Bax gene expression, and Cleaved-Caspase-3 protein expression (P < 0.05).

The GC-knockdown BMP-7 group showed a significant increase in apoptosis level, Bax gene expression, and

Cleaved-Caspase-3 protein expression compared to the GC-NC group (P < 0.05). Conclusion High levels of GC

induce increased apoptosis in PC12 cells, and BMP-7 can counteract GC-induced apoptosis.
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S BT 7 A 1 B o0 B SRR S BB, SR AR AE |
JEEAE O L8 | 15t 07 R AT 45 22 B 114 B
TR PR 2R M N S A DG 1 R A
T F - K - B E R Bl (hypothalamic—pituitary—
adrenal axis, HPA) ff) 1 B 30 % VI AH G2 HPA il
Tk B VO 175 5 LT B B S KT T v KT R B
# 2 (Glucocorticoid, GC) RE W& {# iF T #f 22 So 08 7= A0
AR KA, S EOM 2 AL AR R R T N D 4
F RN REAG 13, DTN S MR I RD T BE . [H e, AF Y
g O 4 g B o 2250 % 52 GC 5 5 B9 40475+ 20
F . BB & H 7 (bone morphogenetic protein 7,
BMP-7) 1Vl —Fh R i Al N 7 TEM ARG H
A 3R S 3 RE vh B4R T R I ol 22 DR AP A
L4824 157 98 GC g 5 B o 22451 403 4 T i A B
B PC12 20 ok I8 T R B L U o g 4% 20 R
Je—RE R4 p M oL AR BTz
FHVE S 23R PE R R 2 ORI B ST OB R 1 AR
FEEEMEL GC XS PC12 40 L JA T- A 206, LA Sz BMP—
7XF GC s it A 2 s i TR .

1 ST

=T
4 M 5% 32 48 ( 35 [E Thermo Fisher Scientific 2
Al ) i AN E T (P E ST Ulabx A H] )
PCR 3 [H 9" 14 /% ( $% [ Techne 23 7 ) , LightCycler 96
7 36 E 1 PCR 1Y (Hi £ Roche 23 F] ), i3 38 18 14 55 0
ML ( H A HITACHI A &) ) , NovoCyte TM ¥t 2%, 2 if1 1%
(& EZHRFHE AR . 2 &35 AL BMP7 5
B B X RO 1 ( i e A Y R A R A FD D
RPMI 1640 KAl % 77 4k (S [H Gibeo 24 7)) , GC AT H

1.1

AR (DMSO) (3 [ Selleck 23 ] ) , TRIzol i 71 ( 3
[ Sigma 2w ) , J& 2R L35 (38 F Hyclone 283 w1 ) , 41 g
17738 F & (Annexin V Binding Buffer, Annexin V-
APC, 7-AADsolution) ( Z£ [E Protein Simple 2% 7] ) ,
ABSeript Il RT Master Mix 1 % 5% A ¢ 43+ A= 9 7 3k
(D E TR AR A B A F ), TB Green
Premix Ex Taq™ [l PCR A 2C 3 B ¥ 27l 7 ( H A&
TaKaRa 3 1] ) , RIPA 24 i Al Cocktail ( H [E 32 = K
B+ 2 F ), BMP-7., Cleaved—Caspase-3 | B —actin ,
HRP #ric L E 5T e B AR M HRP Fric i =E 5o/ Bt
I (ERDCE A s A YR A R A DD L & e KR
PC12 21l (R ICE TR AE A B BR A F] ) o

1.2 FHik

121 @ik ic s T PCI2 41 i R H &% 10%
FBS Fl 1% 7 /4 75 2 AP AY RPMI 1640 3 fil 5 5% I
(TRIFRSE R RG IR BAT RIS . WM& M 37 ¢
5% —EALRR IR IR BT o B KR AR R
PCI12 4 s , ¥ PC12 4 M4 R 22 37 1 15 3= L b, A 4
Ji O BE S, 4 B 010,20, 50 1 100 wmol/L 1)
GC IR (GC ¥ T DMSO Ja I A4l ), 85 3% 37
A5 3258 T B 55 T A R

122 Bumdd ki K PCI2 4 EEFh 2 24 5L
M, £50.5 x 10°4~/FL, #22 B0 .10 .20 . 40 1 80 1) /%
Yu i (multiplicity of infection, MOL) 3 L &
(R B o A 20 0L O R S R 8 e o0 A R 3 4
PRV B 4 A 75 A B R 32 38 oh TR 215 A S
FAAUR SR, 12 ~ 16 h 5 B 40 i e 58 2 K F 3
72 h A FE S WA S B YIRS 4 i
1 MO, Ji 25 55 55 356 £ e A3 MO S Y 41 i

123 @A T %k KPCR2AMEAERS
T PE 208, A EE T, 800 /min B 4L 3 min f5 5

- 50 -



3

B, G TR A TR SR A T PC12 A T RIPE TR

£ B, B A 500 WL Annexin V Binding
Buffer TAE W 241, 48 J5 1A Annexin V-APC
H1 7-AAD solution % 5 wL, i 2 5 = iR 8 OL 5
20 min, ¥ DMSO B 45K F1 50 wmol/L GC 435l fin A
S 1 B B 75 09 48 B AN 3R 1k BMP-7 4
Jit i A Ak 2R 430098 i DMSO-NC 41 . DMSO-oe
BMP-7 41 . GC-NC £ Fll GC—oe BMP-7 41 ; 5 DMSO 1§,
ZEARF50 wmol/L GC 43 il Jim A B G 1 B X B
B 1 41 B RN i 1K BMP=7 20 fif rp A7 A 38, 43 Silie ok
DMSO-NC 41 . DMSO-shBMP-7 41 . GC-NC 41 f
GC—shBMP-7 4 . J w7 56 W Jim 37 B B HLAs I

1.2.4  Western blotting ¥ & & & £ PC12 40 iy
2250 B B0 JE BRI LT R, FH BCA T E AR
FOW RS o 25 pg A0 40 i 28 1 42 BU 78 10% SDS-
PAGE b 438, Jf il ol i AL 2F 4 i 7% 45 . 4 B AE
5% NG 24 h ZS IR B 1 b, SR 43 51 JF BMP7 (1
1 000) . Cleaved—Caspase-3 (1:1 000 ) 5% B —actin (1 :
5000) —Hit 4 CFMF LK, PEH 5 HRP brid 41
(1:5000) 55 2 ho JHECLAL & IR B B 5
J& A% Image J A XT 4541 IR R BG4t o
BT, 75 20 (0 50t AT [H] 422 s Wi 1 R GR 7KK o

125  RNAFRRA %0 & A E 2R &84 R 2
(quantitative real—time polymerase chain reaction,
qRT-PCR) & ] TRIzol izt 7 156 B 45 42 BOK B i

L5 FPC12 40 L 5 RNA, A1 FH 43 0% 0% BE A6 Tl RNA
e B A4l $i2 B8 ABScript I RT Master Mix 3 #% 5%
TR B U6 A5 B AR i R 1000 ng 15 RNA
W 7K ¢cDNA qRT-PCR ## 18 TB Green Premix Ex
Taq™ AR & UM 5447, PCR AR R 10.0 pL:
cDNA ¥ & IE R A1 514 . TB Green II Al DEPC 7K 43
$1°51.0.0.2.0.2.5.0 F13.6 pL. FW 54495 CHide
P£2 min, 95 CZ51E 10 s, 60 CIB K 10 s, 72 °CHEff
15 s, G40k, BT SE B G #HIT3 I, NS A
B—actin, R 274 1158 H (19 3 ] mRNA A Xf &
K& Bax 5| ¥)F 5 1E 7 5'-CTGCAGAGGATGATT
GCTG-3", )X 1] 5'-GTCTGCAAACATGTCAGCT-3", 5|
YK BE 19 bp ; B-actin 51 #1751 : 1E [7] 5'-CTTCCTGG
GTATGGAATCCT-3', I [] 5'-TCTTTACGGATGTCAA
CGTC=3", 5K 20 bp. 51 th A& T A9 TR
(Ll ety A BR S w1k
1.3 Sit=FHiE

Y5 43 M1 K A GraphPad Prism 8 F1 SPSS 24.0 4

TR o TR PR LAY B + AR 22 (x = ) B 7 5K
CR Ui, BV EO M (P, Py 1387, HEECR
FH 7 22 47 B 8Bk RRS 56 (H K256 ) , 9 7 bb A R
LSD—t K B8l x 2K . P <0.05 N EFH G X,

2 R

21 BREGCHESKRHEITHPCI2AMAT
EHE

0.10.20.50 F1 100 pmol/L GC 4b ¥ f5 PC12 4 fify
P TR 0 R (6.52£1.63)% . (14.54+£3.19)% .
(17.87 £3.01)% . (18.96 £5.15)% . (25.97 +2.44) % ,
28 BT 2R U7 22 40T, AN TRV B GC A 34 20 40 e 0 T
RIE, 2% A 501 2 L (F =18.400, P =0.000) ;
50 pmol/L. GC FL %, 24 GC ¥R BE 35 #) 10 pmol/L B,
0 R TSR B E BN (P <0.05) , I HLBEH GC ¥ i
T, AR TR T (UL 1) .
22 A[REREGCAEFPC12 48 Cleaved-
Caspase—3 & B #1 Bax B E Rk b5

A 6] o BE GC Ab #E FS PCI2 41 i 1Y Cleaved-
Caspase-3 &% H H X ik & L, @ N K T 2557
M, 2 %4 83 3 X (F=17.350, P=0.000), A [
W EE GC AL B 5 PC12 40 i 1Y) Bax mRNA AH XS 1k &7
i, 25 A g0 F 8 X (H=11.230,P=0.002), 5
0 wmol/L GC LS, GC ¥R FE A 50 pmol/L i}, Cleaved-
Caspase—3 £ [ il Bax & K 3R ik W E 3 fin . L3R 1
HIE 2,
2.3 TRIEFNEIKBMP-7 WA R LR

JRG L T 52 56 45 SR B, MOI=20 Fif PC12 41 Jifd Jgk
L 12 5 75 14 B B AR AR (LRI 3) . LV-NC 4 il
LV-oe BMP-7 4 PC12 4l it BMP-7 £ [ AH X} 3% 35 &
4394 (1.000 +0.076 ) F1(3.789 + 0.455) , 45 LSD-1 £&;
¥, 2R A L (1=10.470, P =0.001) ; LV—oe
BMP-7 404 LV-NC 41 B @ T+ (WL 4) o #4334
A A5 RIG BMP-7 18 95 35 |, 14 £ MOI1=20 X PC12 4
J J% e 3 Fh R A 12 e B M X B BE . Western
blotting £ % it 7~ , LV-NC 41 . LV-sh1 2 \LV-sh2 41 .
LV-sh3 2 BMP-7 & 1 AH XF 2% 3k £ 433 24 (1.000 £
0.076) . (0.342+£0.062) . (0.508 +0.026) . (0.969 +
0.016) , AL thAL , N R 7 2007, 2 R A 501t
2 U (F =124.900, P =0.000) ; 5 LV-NC 41 H %5,
LV-shl f1 LV-sh2PC12 4fl s BMP-7 %K {4 %3k i 3 %
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0 pwmol/LL 10 pmol/L 20 pmol/L
10°° 04-1 a2 10°° 04-1 042 107 04-1 04-2
1.00% ! i
10° 1 10° 1 10° 1
= = e
9 ! !
T 10* T 10 T 10
=¥ 1 =¥ ay
- 04-4
102° | ' 2.'43% 10291 10%°
10%7 10° 10° 10%° 10%7 10° 10° 10
APC-H APC-H
50 pmol/L 100 pmol/L
10°° 1056
04-1 04-2 04-1 042
10 4 10°
T i
T 10%] S
o : £
S04 Qd—4 A 044
102 § 81.98% 7.50% 1020 1. 75:98% " 7.99%
10" 10° 10° 10°° 107 10° 10° 10%°
APC-H APC-H
B1 AREKREGCAEEPCI2AMATRAMmE
%1 TEREGCAEIE PC12 4HIAY Cleaved- 2.4 EFiABMP-7 W LlEH GCESHEMET
Caspase-3 & H#1Bax mRNA X Rz ELL $ 0
5 Cleaved—Caspase—3 2 [ Bax mRNA DMSO-NC 21 .DMSO-0e BMP-7 éﬂ .GC-NC H *ﬂ
0 pmol/L. 1.000 = 0.350 1.007 = 0.149 GC—oe BMP-7 ZHANML I8 1= 4351 0 (6.71 £ 1.94 ) % |
10 wmol/L, 0.911+0.213 0.863 + 0.076 (6.10+1.14)% . (1457491 )% . (7.61 +0.65) % ,
20 pmol/L 0.952+0.128 1.176 £ 0.297 4R, R INERTT b, ERA G E X
50 pwmol/L 1.630 + 0.060 3.696 + 0.883 (F =10.430, P =0.001 ) , GC=NC H g[ﬂ H@ {jﬁ = ;?f.: 3‘&
100 pmol/LL 1.943 + 0.062 4.979 + 0.840 DMSO=NC éﬂﬁ%ﬂ% (P <0.05 ) , ﬁﬁ GC—o0e BMP-7 éﬂ
FIH{H (= — 20 J T % B GC-NC 41 8 2 0 2 (P <0.05) , 5
Pl 0.000 0.002 DMSO-NC 4 2% 5 5 H2: B X (P >0.05) (WL 6)
1 s a4 s DMSO-NC 21 41l Jfl Bax mRNA #H X 2 15 & 4 (1.001 +

Geaved-Caspase- N - >

1:0 pmol/L; 2: 10 pmol/L; 3:20 pmol/L; 4:50 wmol/L;
5:100 pmol/L

E2 FREKEGCAIEFPC124Ak Cleaved-
Caspase-3EHKRIA

£ (P <0.05), H LV-shl 241 BMP-7 & [ B& I 2% 5
B UK S) . L, AR £ LV-shl 7E R @ ik
BMP-7 155 8¢ 4 7 J5 22 52 50 o

0.073) . DMSO—-oe BMP-7 41 }y (0.676 +0.141) , GC—
NC 217 (3.186 £ 0.659) . GC—oe BMP-7 £ (1.114 =
0.169) , 4 4 FL %5 , 4 Kruskal-Wallis H K 5% , 2 54
it L (H =9.667, P =0.001) ., GC—oe BMP-7 41
4ff }fd Bax mRNA A X} 3% ik & 5 GC-NC 21 B &8 T [
(P<0.05), 5 DMSO-NC 41 b5, 2 R LG it 2= 3 X
(P >0.05) ., DMSO-NC #H 41 iy Cleaved—Caspase-3 %
F R 223550 (1.000 + 0.265) . DMSO—-o0e BMP-7 21
3 (0.846 £0.031) .GC-NC 24} (1.992 + 0.066) . GC—
oe BMP=7 20 4 (1.101 £ 0.005) , 42 b4, BN &

.52 .
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MOI= 10 MOI= 20 MOI= 40 MOI= 80

50-pm 50 pm

B3 IRIEBMP-7HRERREAKE (x10)

DMSO GC

1 2
- - 5.2 5.2
10T 25 022 10" To201 Q22
BMP-7 49 kD 1.00% 2:40% 2.09% 1 822%
— ____El

1:LV-NC4; 2:LV-0e BMP-74 .,
B4 LV-NCFLV-oe BMP-74HPC12 4Hka
BMP-7 Z A&k

PerCP-H
PerCP-H

1038 10° 1063
APC-H

NC 41
1 2 3 4 5o 5.2
10% —— 10* ,
Q2-1 5022 Q2-1 o Q2-2
wver [ . s [ Sl ECI T
T T ;
= - )
1:LV-NCZH; 2:LV—shl1 4 ; 3:LV-sh24d; 4:LV-sh34H, < p i e
02-4 a2 02-4
E5 LV-NCZE.LV-sh1ZH.LV-sh24H.LV-sh34H 1029 f9(_) 2.39% 1029 91.74 2.27%
BMP-7 EB %X 10°* 100 10 10°* 100 10
NN N APC-H APC-H
TEDN, ZRA% % E L (F=42110, P =
. BMP7 41
S0 . Q Q B _ oe
0.000) . GC—oe BMP-7 #H 4l ifi Cleaved—Caspase—3 %K 6 DMSO-NC.DMSO—-06 BMP—7.GC—NC 1
S L £
FARRT R K BB GC-NC AT TR (P <0.05) . HA GC-oe BMP-7 4B A T it 4RBE

DMSO-NC 4 b #¢ , 27 B4 it X (P>0.05) ., UL
1 2 3 4

Bl 7. DL g5 SRR W] i 33k BMP-7 T LL45 5t GC 5 _
v Cleaved—Caspase-3
S I 20 B R TG 0o P 17 kD

25 BiEBMP-7 %5 PC12 gHUE T, 3 practin. G A 2 -

B GCIESHHEmAT/KE 1: DMSO-NC 415 2: DMSO-o0e BMP=7 45 3: GC-NC 25 4: GC—

DMSO-NC H . DMSO—-sh BMP—7 41 .GC-NC £ f1 ~ ©¢ BMP-74L
E7 DMSO-NC Z.DMSO-oe BMP-7 4 .GC-NC 70
GC—sh BMP—7 20 40 M0 U8 T 2% 4 % % (1122 +
i LA MO gr R * GC-oe BMP-7 fE#Hfifl Cleaved-Caspase-3 EH &%
0.56)% . (19.27 +1.30)% . (23.37 £ 2.09) % . (33.63 =

2.77)% . 4L, B NE T 200, 25 H 51T (P <0.05) (WLIEI8) ., DMSO-NC ZH 4l i Bax mRNA #f
3 X (F =73.970, P =0.000) , DMSO-sh BMP7 41 4f %I ik &t Jy (1.016 £ 0.224) . DMSO-sh BMP-7 4 2}y
It 8 T K 48 DMSO-NC 41 ' 3 34 /i (P <0.05) , GC— (1.818 £0.172) . GC-NC 41} (2.828 £ 0.569) . GC-sh
sh BMP-7 41 40 ffg 8 T- K 4 GC-NC 41 & & ¥ BMP-7 414 (3.535 £ 0.068 ) , 4 41 Bax mRNA A%} %3k
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B A, 4 Kruskal-Wallis HE 5, 22 558 481124 =
X (H =10.380, P =0.000) . DMSO-NC 4 4 ffl
Cleaved—Caspase-3 H A X 2% ik & o (1.000 +
0.265) . DMSO-sh BMP-7 4 4 (1.480 + 0.058) . GC~
NC 214 (1.526 = 0.064) . GC—sh BMP-7 2 >4 (2.134 =
0.053) ,4 4H L3, KR Ty 225007, Z R A G
B X (F=32.090, P =0.000) , 5 DMSO-NC 41 [t %,
DMSO-sh BMP-7 41 #fl ffd Bax mRNA A X} 3 ik & I
Cleaved—Caspase—3 £ [ A X & ik & & & # i (P <
0.05) . 5 GC-NC 4] Hb %% , GC—sh BMP-7 41 41l Jfl Bax
mRNA A X} % 35 & Fl Cleaved—Caspase-3 £ FH A Xf %
KR RN (P <0.05) (WL 9) . LU g5 5%,
BN BMP-7 22355 PC12 40 L T /K SE 38 fm L 9 fn
& CCIHEMANIEIE T K,

DMSO
DMSO-NC-1/P1

GC
GC-NC-5/P1

PerCP-H
PerCP-H

10°
APC-H

NC4H
DMSO-SH-1/P1

105.7 105.7

10*4

1001

PerCP-H
PerCP-H

102.9 E

10*°3 :
10%*

103.8 i

165 ‘10“
APC-H
sh BMP-7 41
E 8 DMSO-NC4H.DMSO-sh BMP-72H.GC-NC 4 #n

GC-sh BMP-7 4HRJim =\ 4 Aa =

1 2 3 4

1:DMSO-NC 41 ; 2: DMSO-sh BMP-7 4 ; 3: GC-NC 41 ; 4:GC~
sh BMP-741.
E9 DMSO-NC4H.DMSO-sh BMP-74B.GC-NC Z2#n
GC-sh BMP-7 4B Cleaved—Caspase-3 E Q&K%

Cleaved—Caspase—3 17 kD

42 kD

B-actin

F 5% 2 W, 18 1 38 2515 3 R R 25 IX 22 40
Ji e A A RT3 R T S R A A 0 2 HPA Bl
FIAE B 28 R B8 W TR 4K, Y HLAAR b 45 1 I Ok &S
T B Bt HPA il A 2o B OGO B R 3R o b
EA i N e S ) | IR e (1K TP h
AR, B2 30 T R R B RO R R A AT
Ui N P R = VAT G W UG 3
R B DR B L B R I R L BT RE S5 DA N A
S 1 M 23R BH g B v TR SR AR — A oA
Ry S IV R AR B o R G, R R ST il
1 GNFNFIE B, TR UM R 2 R E g SN E
£ W5 = BUME R R E s BESE R 1
JE AR 28 00 2 88 TV B KT 10 mol/L Wl Bz J L R
Ji 20 R T KT B R, AR S R B, Y
J U 2 MR R T 10 wmol/L B PC12 40 i 7 17 /K °F- 5
TR, BERE IR A TR SR b R R ok £
() N R A2 25 R R B 1 T AR By B 2% 19 TAE A IR
DA R i B AN RS54 S (A PRI AL 23 F 7, in 22 4 %
() 8K 9 FAt 2 98 R A LS R ny s o, HLAA K 1
Qb 7 R R T R R JOR S e 1 R
JUR B TF R B, BURAR T — Fp sl 2 G40 5510 L
FEBURE R B R 0 AR R A A

BMP-7 J& TGF-B # K — b, fE & B &4
BUN B BT IKM & R G R R B YRR
BMP = %238 ik BMP 32 /K BT Smad 15 5 3 % & #E54
N, AN, BMP i 3006 AR T Smad (915538 1, 4n
MAP i g g™ . WF9E R W, BMP-7 7] DL 47 b 58
Ji2 T3 240 D B 527 A 98 IR BE IR F o 35 S A R T, TR A
X AR Y — I ph 28 B M SE 5 v, BMP-7 A] DL
AR FIMZBETE , E AR 5 1Y 21 IS T B
2, Be Ak, BMP-7 0] L & 3 0 55 0 S Ak R T
7L T2 58 STt 0% A e R A 28 T B AR A M
I 2 v DL K B 0 1 SRR AL v BMP-7 4 k4
R # 2 G  4E FHP, BRLG, BMP=7 45 S —
PRA P i PR T, A 18 N B T i A 2 B 1
PR AR 3 — P45

AW 45 F BoR , PC12 40 I T 7K S 55 88 i F
PR B AN . MR T & A — i Ao fi
A LN R T R BN R A S, ALV R 2 T R
(1) Caspase—3 Fll Bax & PRI G 2 T K 5% BMP-7
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B, G TR A TR SR A T PC12 A T RIPE TR

Xt GCAF T 1 PC12 4R I T A AR 47 45 1, ASBE 5 18
JH e X A4 A SRS 0 208 6 4 T 3%, >R FH qRT-PCR &
4f }fg Bax & [Kl 3 ik , Western blotting | % Cleaved-
Caspase—3 £ 1 32 ik . Bax 3&[HJ& Bel-2 M1 & X H
B 3L K, A5 3B FR Bax 1] 42 #f Caspase 35 1L, 1
Caspase—3 D) 2 Zf Jfd 6 1~ o 2 die E 2L AR 85 )
it T 0 B 0 T R R OB T L ) AR R i
T A Y bs PP, Caspase—3 42 Y #1654k 5wl
2> 7% B, Cleaved—Caspase—=3, J§ & 0] UL 4k 22 i i
Caspase—6 | Caspase—7 Fll Caspase—9 , J& B 8 T- 2% Bk )2
NPT A ST 5 R, BMP=7 1] AR IR Bax A,
HE T AR T Ui 19 Caspase-3 85 H {1k , BH 1R 98 T- 20 1K
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