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BE:. B HiT)ES LB (Salvianolate Acid,SAL) il =-E B2 47 (Panax Notoginseng Saponins, PNS )&
R SRR 25/ 2 A Z B (Oxygen—Glucose Deprivation/Reoxygenation, OGD/R) #5475 J& B2 ¥ i B 4l e ki 1 A1 iF
LB SR T RIRMER LS . Ak REEI R AR5 457 OGD/R it #L, Cell counting kit-8
(CCK-8) A I AL Jise o 40 M 3% 77, 9t 2 20 B ASCRS I 37 7% 4 (reactive oxygen species, ROS) B U N Ca® ¥k
B ZRRIAREH A (mitochondrial membrane potential, MMP) Z8fk, SEATE S PCR (real time polymerase chain
reaction, RT-PCR ) FIZE [ [ 5% ED 3 (western blot, WB) 2Kl HIF—1o PI3K/Akt/mTOR {5538 [ 85 11 B g P %
P2 E SR F (brain—derived neurotrophic factor, BDNF) \ #f Z8 4z < [ - (nerve growth factor, NGF) i & ZHFE24E
KT (insulin-like growth factors,IGF-1a)JZRIEIEI . &R IKIEAIM OGD/R 41441 iy OGD4h/R24h, 452y
WL RIE N SAL 25 pg-mL" . PNS 6.25 pg-mL"'. 5 OGD/R 4HAHH,SAL 25 pg mL™' PNS 6.25 pg-mlL™" SAL
25 pg-mL™" 5 PNS 6.25 pg-mL™ & FHGERE R #1055 IR R AN NG 71 (P<0.05) , Fti MMP, [E{% ROS itk
(P<0.05) , BFEARBi e B T S T 4 A HIF -1 25 P A mRNA (9334, FH i B HE 0L EZ LG (P3O B AR 1k /K - (P<
0.05) ; SAL i AT FFi5 mTOR #5 AR LK F (P<0.05) , PNS AT 2 55 Akt BERR 1L K (P<0.05) , 85 44 B2 98 15 o 4
i BDNF mRNA 3£k (P<0.05);SAL.SAL 5 PNS & fesa st 5 )5 K M40 BDNF NGF . IGF-1a mRNA
Fik(P<0.05). &t FIZZWRM =L B8 HH /-G A4 OGD/R 45473 J5 B0 I Bt 4t i 4 b 4 Al 4 15 ot 4
iR P 287 F: KT BDNF \NGF . IGF-1as
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Study on the Effects of SAL and PNS on Protecting Glial Mitochondria
and Promoting the Expression of Neural Factors

CAO Yushuang, XU Yao, YANG Juan, YUAN Qing, YAO Rongmei, CHAI Lijuan, HU Limin
(State Key Laboratory of Component Chinese Medicine, Tianjin University of
Traditional Chinese Medicine, Tianjin 301600, China)

ABSTRACT: Objective To investigate the effect and mechanism of the combination of Salvianolic Acid (SAL) and
Panax Notoginseng Saponins (PNS) on the protection on astrocytes mitochondria and promotion of the expression of
neurotrophic factor after Oxygen Glucose Deprivation/Reoxygenation(OGD/R) injury. Methods The activity of primary cultured
rat astrocytes were detected by Cell counting Kit =8 (CCK -8) method. The release of reactive oxygen species (ROS),
intracellular Ca* concentration and mitochondrial membrane potential MMP) were detected by flow cytometry. And real-time
quantitative polymerase chain reaction (RT-PCR) and western blot(WB) methods were used to detect HIF-1a, PI3K/Akt/
mTOR signaling pathway proteins, brain—derived neurotrophic factor (BDNF), nerve growth factor (NGF), insulin-like growth
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factors (IGF-la). Results The OGD/R condition of glial cells was determined as OGD 4h/R24h and the concentration of
SAL25 pg-mL™" and PNS6.25 pg-mL™" were determined. Compared with OGD/R group, the combined use of SAL25 pg-mL-
', PNS 6.25 pg-mL™, SAL25 pg-mL™" and PNS 6.25 pg-mL™ could enhance the activity of astrocytes after injury, increase
the MMP of astrocytes after injury.Decreased ROS release, decrease HIF-1lao mRNA and protein expression in astrocytes
after injury, increase Phosphatidylinositide 3-kinases(PI3K) phosphorylation level(P<0.05). In addition, SAL also can increase
the phosphorylation level of mTOR protein, and PNS increase the phosphorylation level of Akt, and significantly increased
the expression of BDNF mRNA in injured astrocytes (P<0.05).Combined use of SAL and PNS significantly increase the
mRNA expression of BDNF, NGF and IGF-1la in astrocytes after injury (P<0.05). Conclusion Combined salvianolic acid
and pantoginseng saponins can protect the mitochondria of astrocytes after OGD/R injury, promote the expression of
neurotrophic factors BDNF, NGF and 1GF-1a.

KEY WORDS: Salvianolic Acid; Panax Notoginseng Saponins; astrocytes; Oxygen—Glucose Deprivation/Reoxygen —
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Glucose Rehydration; mitochondria

T RUR A EREE KU TR A, 22 A il gt 14 v U
Az DRSS B8 R I 1% 21 ey B2 e i, SR AR AR g
UL YA T SRR R TR S ATP AR ARV, 94
T Ca® (55, PR Jmy AR, B fle i v XU A 2ok
R I P PSR AR B BR , SRR I A (5
e SRR AR S B M N 2 A B A R BN R R T RIRAE
T NS 3L S LUK 52 AL RE R A, 7R b ik
(L R il il o e R B 2 YA e S R R N B U A
DL K Z2Fh 2 1 0T A G 1, 3 A A R AR ELRE T, A B
TSR 15 A2 400 28 T A A8 52 R AE 5 (L i gt -
TP 2 T BUR YR T AN T BEAZ 461, 48 i i =R
ZEICRIBE TS, R I A i e ol / P08 3 s R T IS o
YA S5 1 5 DI RE R e R R S S 2 —

TSR I E 2 22 W3 1 R0 000 388 33 SF0VRPE I OR |
FHTIRYT B XU, AR FEIE I, A7 5 0T e il 14 i
AR S5 I3 AR B V67 A80CR, Ji5 o5 AT ol 2 i A A £
N SRE A3 AR 28 32 45100 7 R 3 (BRI SR L
YEFBLE T g -2 AHIESE L rp RS B
AL L YT EiR U T S 2 B R A =
& B R A A X R 5 4 e A ) R A B ML
It — A5 15 0 240 b 32 B0 AR 40 I 4 208 5% R 1)
FEIRNE L , LA g bl R P12 2 W 1 R — L B R T AE
i e L R A A v B DR AP IR
1
L1 MHHRERXA FEHHASZmR (RER+T)
ZREA B R ) VS TR 8 (R ) (O PEAE M
il 24 (BE D) A A BR 2 7)), DMEM/F12 542 i 4 1l
i# (fetal bovine serum,FBS),Hanks .D-Hanks.0.25%
JRREE I L-7F A% (L-glutamine, L-Glu) . 7 %
% 4575 % (Penicillin-Streptomycin Solution, PS) ]y

2

H 3 [E Gibeo 24 H], ZHRWEE . 4135 H & H (albu-
min from bovine serum,BSA). -1 %% .EBSS.TB-
ST . WL bicinchoninic acid(BCA )X & (b 512
KEREABRATR ), CCK-8 ik & (HAFEL
W), Trizol {87 \ Tetramethylrhodamine (TMRM )
CM-H2DCFDA (Z£[H Invitrogen 23 7 ), Servicebio®
RT First Strand ¢cDNA Synthesis Kit (o7 ZE4E /R A=)
BHEAR ), SYBR GREEN PCR master Mix (3£
[ Applied Biosystem AH]), #5i (32 BD ~H]),
RIPA 24 ( W3R = KA H ARG BRAF]), Anti-
GFAP(FZ[E Abcam /A H) ), Anti-HIF-1a (3% [E Abcam
/37, Anti—-B-actin . Anti—Akt/p—Akt . Anti—-mTOR/p—
mTOR \Anti —PI3K/p — PI3K . Anti —p44/42/p —p44/42
([ CST2AH]), FHi Bl 1gC YUA-HRP Edif 196
PiiR-HRP(AL 5t 2 & A= MRHE A R W] ), Fluo-3,
AMELEEAEY) )

1.2 E&ME CO,¥EFHA (3L Thermo AH]), B
LHL(FEE Eppendorf 23 7] ), {8 '& 25t B s ( H A
JERRAA D), BB A 25 AR (e Zeiss A F]) , LA
/N (5K STEMCELL Technologies ) , 22 31 fig B br
% (%Hi+ TECAN A F]), LR 262 & PCR AL .
C1000PCR "4 1% ( 5% [/ BIO-RAD ), ## il 7 B B2 73
Br i ( H A< 55 B Malcom ), Western Blot 3 Jk A 4 JiE
AL FiREE), Western Blot #1514 & 4t (£ FH GE
oADMY FACS Calibur( 3£ BD), fH i 3%
IRCPEEAAF ),

2 AHiE

2.1 KRARREHIRR mony3sfily bx

211 KRERERRRAMNIER BRI ES
HERH G SCHR[13-15], 4 R RO AS Bt b 3E i, W7k,
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WERE . S ZHmRY = LR A R OGD/R 545 5 5t 41 M LA (A A2 HF 1 28 R 2 A I

70 2 2V A TR B PBS H, HRCHE A I % K i
AT BN 5T, K B (5 5% PS 1 PBS)IH Uk
PRI i 2 R FZLEEAR, A 0.25% EDTA V1 10
min Ff A48 (1% PS+1% L-Glu+15% FBS+83%
DMEM/F12)Z 1k . &0 5 A, i 200 H 4i i
i, K P AR IE FROR B R R R RS R T
FRh, COo, HIRBEFM PSR 1 h 5, R B2
TR o FERE A B SRR % B 3 d T 1 UK
8~9 d J5 B TAIBFEIRH 260 r/min ZHE 20 h FF 5
FRW RN AT AL ACA o ARS8 38 H AR S LA - 4 .
212 AREREFRF @My SE  FE SR
TAMAERIRS, K EY 70%~80%, FHTA
PBS THUEAM , 4% 2 W E [ % 15 min, PBS LK £
R EE G IMAEF (5%10F 1175 +0.3% Triton X-
100+PBS) T2 #iL Bt 4] 60 min, FfiJ5 il A anti-GFAP
ik (1:250 Fike), 4 Cid e aH . W HWFF—bt,
PBS V¥ 2 U, In AR i S AL B AR 10 1 E L —
U, FIEAOCHEE 30 min, LA PBS W ¥R A
DAPI A% YL 25 I CE 2 min, B & T80 Wi
g

2.2 OGD/R KA o3 5. 55 25 M A 2R JE 09 Th ik
22.1 OGD/R # A wyz T WU F T 96
LB P A0 2 1x10° 4N /em?, R K & 80%4% H
73N Con 41HT OGD/R I+ 1E4T LA FALHE,

Con ZH K 44t 35 57 W T3 40 R 5 119 DMEM/F12
AREEL BT CO, B4R h BE SRR L I [H] J5 S 48y 75
7.5% 0035 A 5k

OGD/R 41: K HiF- i #0y EBSS - 1AL,
A BRE/INEFEE A 95% N,.5% CO, 54K 5 min, il
Je B AN E BT 3T CTEIRAR TP IR . 7R A ERIZE
2.3.4 h 5 ATIFBREVINVE KR |2 EBSS B4
7.5% M35 2 35 A2 AL P 2 .3.4.24 48 .72 h, 3¢
FREFRUW A 96 FLAUT I CCK-8 TAEW 37°CIF &
60 min, 450 nm KR EEE
222 P4 At IEE R FRA OGD/R A 32 ik i 48 7 A
B AN RS OLIR] L AR K R 80% , ¥4 R
W Ry SR AR P S 2 e 4 4y (1.625.3.125,
6.25.12.5.25.50.,100,200.400 wg*mL™") 5 =L M2
H 4 4y (3.125.6.25.12.5.25.50.100,200,400 800
pg mL) I 2 RE SR E B K 5% 24h, CCK-8 1LA

YHALIE 7, T3 25 0 0 T wE R o

25915 OGD/R Ab BRI o3 240 i 1% 1 i s - A 4
“2.2.17 T 7€ 1) OGD/R R S, 45 T AN [RI VR B &5
R ST 24 h J5 CCK-8 A6 41 3% 77 , 575 &
2R G &=
2.3 s OGD/R 445 2 I i 4m R oy £ 47 4F 7
LA
23.1 A M ARAN E IR 08 &k AR AL
P MO 5130 T 6 fLAR Y, FRAE % B 1x10° 4/
em?, FRAHAAE A 2 80%IT , KR4 “2.2.17 T A A5 7Y
4 K 4L Con 2H . OGD/R £HANZA254H . OGD/R 4
FIZE 25 AR R b 3, A2 SR S 2R 25 2 55 A
“2.2.27 P E A E 25, BRI E A
TMRM TAE# 1 mL/AL,37°CRSEHFE ,30 min J5 XT 41
MR T I AR AR R, .00 05 LA PBS HE I, X 40T o
232 RABRMNERRRAMELNEETFHRE X
Mugb PR “2.3.17, AR AL FE A Fluo-3,
AM B 55 FEWOREEE T 30 min, FEIILA HBSS B0
A 20 min, [BREGIH fb ] B 40 M AR, B0 J5 DL HB-
SS HH A, I A
233 AN EH KK 4 ROS Bk E 4kt
PRIF“2.3.17, 2 A Z B BRI A CM-H2DCFDA T
YEW , B 30 min, WEUEAN LS 7T B H2 T2t
AR (488/525 )l 7] il B B 4 M B A T =X 5T o
2.3.4 RT-PCR #%# Il HIF-1a. mRNA th %% 4
Mo ab BREIE] “2.3.17, AR HEIS Trizol a5 42 HUS
RNA, BRI /T 560 nm/580nm 5E 5347 o
5 18 Servicebio® RT First Strand ¢cDNA Synthesis Kit
X7 & 156 5 F SYBR GREEN PCR Master Mix i
F GV A AT S S A3 (HIF-1a 51751
F:CCGATGGAAGCACTAGACA ;R : CAAAGCGACA-
GATAACACG), K5l HIF-1a A mRNA Fik1E M
2.3.5 Western Blot 3% # ] HIF-1a P13k 15 5 3 %
BEW kK AR 2.3.17, Z R AL S
TN 1 G 24 B R ER 1, R BCA 370 6
HEIF N 100°C, 10 min HHARM:, 12% SDS-PAGE
BEHEATHL YK (170 V,45 min) (TG 250 mA ¥455 (155
FF) PVDF I -, 5% AR Wik B4 2 h, LA 1:1 000
P B —$i (HIF-1a . PI3k Akt .mTOR HiiA )4°CHE
H i, TBST, 5 min BUIEVESE 3 Wa, A
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(1:10 000) ZIRFHE 1 h,ECL 85, GE & %
R UL

2.4 st OGD/R 345 )6 2 A i 4m oAt 2 78 7 B
F &6 ¥m  RT-PCR 3£ BDNF NGF IGF-1a
mRNA (35, SEE kR . 51T sI 0L 1.

*®1 Sl¥MFE5

Primer Pair (5°-3%)

Gene
F,forward; R,reverse
F: CTTCACCACCATGGAGAAGGC
GAPDH
R: GGCATGGACTGTGGTCATGAG
NGF F: GGACGCAGCTTTCTATCCTGG
R: CCCTCTGGGACATTGCTATCTG
BDNF F: CTGTATCAAAAGGCCAACTGAA
R: GTGTCTATCCTTATGAATCGCCA
F: TGTAACGACGGCCAGT
IGF-1a )
R: CAGGAAACAGCTATGA
A

200 ym

2.5 %itF ik SPSS17.0 Gtk idE, o
7h ,one—way ANOVA ( PR T Z00) b B
P<0.05 HHRAGHF25

3 #£R

3.1 XABRKREBKAMBGERSLSEE WA
FiR, BRI AE S R 5952 7 d J5 , BIE IR
SR Z2 AN 2 A 0E AT DA RCIR M 2
JRLAA R o -, B i B A A K R . R
AT iR 1 25 H (glial fibrillary acidic protein, GFAP)
PR AT, RUIBFFREE IR EIE I T4 ), H
SR, T TR el

3.2 2@ OGD/R LAY 3 5 5 2 ah A ROR JE T ik
3201 FAMERF A E A A B R R 4 E e
WE 2A-C 7R, 5 Con 41AHEL,0GD 2 W/R 48.72 h,
OGD 3 h/R 2.3.4.24 .48.72 h,0GD 4 h/R 2.3.4.24,
48 h 4IATE ¥ B T (P<0.05). U5 RHOGD
4 h /R 24 h VR BRI B4 M il 4 02 AU b AR

B

A, IR, bar 100 wm;B. GFAP 286744, bar 200 wm.
E1 EREERRAMMEKBERISERE

322 A MEFEMKRTARE B E WK
2D-E iR, 5 Con AAMLL, P22 WA m 7
1.625~200 g mL™" {8 [l P9 0TI 6 0 AT i 2tk 22
F(P>0.05), =LA B H A5 TE 3.125~800 pg mL™
Xt ARG 77 B A R 25 57 (P>0.05) 478 AR SE 5
JIT i 245 W v B X A0 VB A B

3.2.3  Zi4 %t OGD/R i th 2 T Ji i 48 L 78 A1 09 £& 3
R il 2F-H 7R, 5 Con A1AHLEL, OGD/R 4 &
T I Jo 24 ML 79 1% 7 4k 25 AR (P<0.05) 5 5 OGD/R 20
FLE, 25 pe-mL P2 2By 7 o 35 1 o AP o
AT 77 (P<0.05) s =L B AT 4H 43 BT R Ik 1 1 i

4

P S AN ARIE 1 (P<0.05) o B U2 2 3
4y 25 pg-ml ! Ml =L B RHFH 6.25 pg-mL ! i
TTIREE 5 .

3.3 24t OGD/R AR 45 2 7 I R 40 JeL o 2545 1k 44
&3P VE R

3.3.1  Z4xt OGD/R 15 £ T i it 48 fi 4 o {4 o,
fir, BN E T IKE K ROS Bk BN Eow 45540
Kl 3 it ,A-C: 5 Con 4AH L, OGD/R 41 2 I K 5
i BE AR, SORL AR L B MK 5 OGD/R 21
A, PP B 2R A 73 (25 pg-ml™) =L M B H
53(6.25 pgmL™) PFZZEHIR (25 pg-ml") 5 =L
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MR (6.25 pg-mL )& AT T+ OGD/R #1455
BT I 5 240 B ) A AR R FEL A7 o 3 2K 200 S A T 24
ML Ca W, 5 Con 41AH L, OGD/R 4 2 I ik i
2 N 8O B BE Y 5, Ca?t WRJETHE (P<0.05);
HOGD/R ML, S 2R 55 (25 pg-mL™")
AR E AT Ca® MR (P<0.05) ; =L B2 44y
(6.25 pg-mL™") PFZZEHIE (25 pg-mL™) 5 =LA
BA7(6.25 pg-mL™) G HI AN Ca® Mk BETC 50 (P>
0.05). F-H:5 Con 41, 0GD/R ZH 41l ROS B
W E W (P<0.05); 5 OGD/R ML, 13 Z W ik
H43(25 pg ml) =B ERBAHH(6.25 pg-mL?) |
PZZWR (25 pg-ml") 5=EREH (6.25 pg:
mL™) & ) i 3 BRI OGD/R i B2 J¥ e Joi 4 Ji
ROS MR (P<0.05) o AT UL, PES 2R . =LA E
FF XA FI AT R 35 AR OGD/R 451473 5 B T e o 440 i
19 ROS BRI, 3 i GORL ARBR FLA

332 Z4x OGD/R #if5 2 i Ji 48 M HIF-1a.
PI3K/Akt/mTOR & # # 1 f RT-PCR 5 Western
Blot 455 UNE 4 ff7s ,A-B: 5 Con 24 H%E, OGD/R
A HIF1a mRNA 35 345 (P<0.05) ; 50GD/
RAME, IS 2 WA 5 (25 pg-mL™!) = E BB
H a1 (6.25 pg-ml™") JFS LR (25 pg-mL ")
—LRRTFF(6.25 pg-mL ) A H A B EFEL OGD/
R $i05 EIERE B A0 HIF-1o R (035 (P<0.05).

A

154 2.0

104

HIF-1a mRNA expression
(fold of control)

p - PI3K / PI3K
°

20+
*

C-E: 5 Con 4%, OGD/R 41fE i H FRAK B T I
Y PI3K/Akt £ I #5R T /K F- (P<0.05) 5 5 OGD/R
HILER, PSS 2B R 5 (25 pg-mL?) =L BRI
57 (6.25 g mL™) SIS ZWHL (25 pg-mL™") 5 =
LR (6.25 wg-mL) A HIEETHE PI3K & H#E
R ALK (P<0.05) ; =& MR 4H 43 (6.25 pg mL™)
fig W Tt m Akt 2R BRI KT (P<0.05), P+ 5 2 1
FRZL 73 (25 pg-mL™) FEFSZER (25 pg-mL™")H =
LERB(6.25 pg-mL) G HIXT Akt 2 (B R fL K-
A I E AR B P22 5 (P>0.05); 5 Con
[L#,0GD/R 4 mTOR 5 iR T AT B A FH i fH AN B
A BFEEER(P>0.05); 5 OGD/R 4IM L, 115 2%
IR 2H 4741 (25 pg-mL)BE W FH & mTOR B2 1L
K- (P<0.05) 5 T =L S 21453 (6.25 pg-mlL™) 1t
S LR (25ug -mL™) 5 =£ B EH (625 pg-mL™)
A HXE mTOR 2R (A B IR T /K S 19 202 Tt 3 1 22 5+
(P>0.05), AIUL, P2 22 Wi Al = S8 1 X i B
TV I Joe 4t i 1) A FH s 42 T e 5 PI3K/AkY/mTOR 55
HPEARC

3.4 st OGD/R 45 )6 Z I F tm le Ay 4 %8 F
B-Fkikt9 % RT-PCR Z5R 401K 5 fiR, 5 Con
AR EEEE, OGD/R 4141 BDNF . IGF-1a mRNA 3k
L FEFRAE (P<0.05),IGF-1a mRNA L #2257 (P>
0.05); 5 OGD/R AL, F+ S Z W Re 41 41 (25 pg-

E P'"‘TORI - - ! -ﬂ 280 kd
25
#

85kd

3 »
o o

p-mTOR/ mTOR
°

¢ g
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WERE . S 2HmRY = LA A MR OGD/R 5 45 5 5t 41 M LA (A A2 o 1 28 R F e ik 1 I

A B ... SN
201

B-actin  — ---|43kd

PI3K -...- 85kd

25

»
o

(fold of control)
o

HIF-1a mRNA expression

HIF-1a / B -actin

o 2 =
>

p - PI3K/PI3K

B 5 Z5st OGD/R 5 B R A MR 2 E R RIZHN M

mL ™) NS =L BB 4153 (6.25 pg-mL™) A H
¥y g 242 OGD/R 45143 B2 % 6 5 41 Jfil BDNF
NGF .IGF-1a mRNA 381k (P<0.05); =L B H 2
53(6.25 pg-mL™) Al i 2 THE OGD/R i 4 & IF e ot
4t BDNF mRNA ik (P<0.05), X} NGF.IGF-la
mRNA A i BT 25 5 L (P>0.05) ., AT L,
FtZ 2 W =L RS S AT 3G 0 i S5t 240 B
ZEFRHTFHIRIE,
4 iFig

o XU Fh RO 2 981, At 5L, B P oAe A g | Y
G Jk 5 BEL 5 L e A ik =2 A i R L2 By AN % L 2R
REH IR ECANTE S R R WRER o PRH g A 3
BRI TR m R RAZ I R IERY Y
2R R, — O ARk, TR EE 2 TE R
JEFR R Z T B 2Ry | R R R

WS P2 Z R th P2 2 R 20 N, A 1 1L
LI IR, T v KU IR S S i BHLZ6 Ik . B
RIS PE S 22 W R AR R0 S8 3 Y R IR
AR AR BRI 2 D REK R, 2 Ak e, (B Ao R
I 25 R 1 1 1 S0 i s B L=
AT AR 5K A | Bl R R B DAL
BT I L5 F5 5 o ARSI I 3 A Y
HEHNAYT T LA 2R w2 D R AT, oA IV AR
SR, B R AR TR 1 BERE

JEESFRCR 3 1 S T2 22 W3 19 R I A 368 3 S
VA AL AR 8 AN 43 B o JS2 Jo A4 B A B v e =
TP A O, A R A T A LR S v AR
FHE2 ORI, AR AT I, BRI I T 4 s R
PEDR -, B4 il A8 N K AR 7 (VEGE) , 5 43 s 4
P (MM Ps ), 422 08 ) 42 1t i ) A 535, BB A o

B o A R SE R SR T4 BBB Fads, 3k
FCRAF R 2270, 308 AT 38 0 I8 49 B8 -1 ke 415 N R 5T
RS Sy A R e A FE il R R 2T 22 )
ML RE PR AR AR, PR, AR S5 37 2 T 259 0 At
TERE AN A ER I VR, A58 AR PR A IR
4.1 BTG R R AR AR ORIA
SRV ROS B AR T FEE A5, 02 ATP ZKF-A
PRSI IE R, R A Y F A T LR
HL A7 (MMP) ZE 5 BORAR BEA TR IR AL D — B IR
P, e A7 e M T A Rr A i i AR BT k. BT
FEATAE N K I, PEBE MMP B8R %, 20 76 K [ R 1
YERIR RAT 3% F R T DNA F Bef , 740 i 4
TR AR AT T 16 . KU A B, AR %
WA e 2 23 35 i RE B 0B SRR D BB A \ROS 1Y
e WFFE AR AW EE OGD/R Ji e J5 4 i 1)
SRR LA 20 M P 8 B - DA & ROS 19728 Ak, 4521
BR, EZ2HmR . LART ASE2mRyS =L E
ST A FH AT S TR T 4 L ROS R
PRV B VAR B A AR B {7 oS e P i P
it

PI3K/Akt ¥R A% J2 41 M AH N B A0 A £ A K A
SRS . AR IE p110 AT p8S F4 AL
TRRBENE BEALEE B (PI3K) , 24 PI3K 5 EGF 4K
W22 IR gh & 0m , aTi% AL Ak, Akt 305 5 A2 kel m
il N WFE 140 Caspase9 \Bad 55 4 T8 FIAY R K, A
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