T MCU 5FBIERE N K Xt sk & # im0 &®PIER
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VB T 2 AR T & 84k Ca’* 3£ 1) 3435 4K (mitochondrial calcium uniporter, MCU) e94/E Al L) . Foik -S4 SD X R, ALy
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4, RMMLEH &M T S hicsef 2 h Fi#E22 h 69 R ARG ALE ; KA Zea Longa 5 4 s &40 K AATAT A F37 5 £
RN E A K E;2,3,5- 8 =K AR vg Kk (TTC) 3 &) 5 o AR 58 @ AR ;) ) BBk S 92 2R I % ( ELISA) i 52 A8 A Ak 4y B AL Bl
(superoxide dismutase,SOD) 7 1% . & =& ( malondialdehyde , MDA ) , — £ & ( nitric oxide,NO) A& . — &L £ 484 ( nitric oxide
synthase,NOS) & b ; KR 8 kA &4k W[ Ca’" ] 3R KRR B AME -4 (HE ) & &R R4 I R &5 69 B 5 A A
Western blot k4| caspase-3/8/9 F &tk ik KT, R 5 GK A9k , A GK+RR AP K AAV L FiF o m A K E .
JiEAk 56 B AR Pl B F AR (P <0.01) ; 48 22 MDA NOS F= NO 43 &% " .SOD &5 . [Ca’" ], 2 F F & (P <0.01),caspase-
3/8/9 B @ AL R FMA, R B4 GK+SM 415 GK + RR A A AAR, 4518 RR 45483 GK xf oy kb fi B oo i
EAG KRR E A, 7 SM A8 4% 55 GK x By kb fioi B s - FEVE R 45 K R 09 bR 7 4E )R, - GK A A ALK T 46 55 RR & 4 SM
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Protective Effects of Ginkgolide K on Focal Cerebral Ischemia Reperfusion Injury in Rats on the Basis of
Amelioration of Mitochondrial Calcium Uniporter

MA Shu-wei' , LIU Xing-yan®, YIN Han-feng’, XIN Yang', WANG Guo-kang' (1. Traditional Chinese Medicine Insti-
tude, Zhejiang Pharmaceutical College, Ningbo 315100, China; 2. Zhejiang Collaborative Innovation Center for High Value Utillization
of Byproducts from Ethylene, Ningbo Polytechnic, Ningbo 315800, China; 3. School of Tradition Chinese Pharmacy, China Pharma-
ceutical University, Nanjing 210009, China; 4. Institute of Chemistry and Chemical Engineering, Qigihar University, Qigihar 161006,
China)

ABSTRACT :OBJECTIVE To explore whether the protective mechanism of ginkgolide K on cerebral focal ischemia reperfusion inju-
ry in rats induced by middle cerebral artery occlusion (MCAQO) was associated with the amelioration of mitochondrial calcium uniporter
(MCU) or not. METHODS Sprague Dawley (SD) rats were divided into 5 big groups randomly: sham operation group, MCAO
group, GK added into RR group, GK group and GK added into SM group. The MCAO rat model were established after cerebral artery
ischemia for 2 h and reperfusion for 22 h. Zea Longa 5 score system was used to evaluate neurological deficit score; Determination of
brain water content and cerebral infarction areas were determined using gravimetric method and by triphenyltetrazolium chloride ( TTC)
staining method, respectively. In addition, malondialdehyde (MDA) and superoxide dismutase (SOD) , nitric oxide synthase (NOS) ,
nitric oxide (NO) were detected by Elisa. Additionally, mitochondrial [ Ca®* ], concentration was estimated with the fluorescence
spectrophotomete. The morphological change of the injured brains were observed by HE staining. The expression of caspase-3/8/9 pro-
tein were detected by Western blot. RESULTS Compared with GK group, GK + RR group relieved obviously the neurological deficit
score and reduced the cerebral infarction areas, brain water content, mitochondrial [ Ca®* ], concentration and MDA, caspase-3/8/9
protein expression while enhance SOD activity. However, the effect of SM on the GK protective activity in MCAO rat injury was the op-
posite in comparison to GK + RR group. CONCLUSION The stimulative effect of RR and the inhibitory effect of SM on the GK pro-
tection in MCAO rat had proves that the protective mechanism of GK on MCAO rat injury is associate with its down-regulation of the

EETE Wi hEE S5 H %8 B (2015ZB105) 5 #7712 2 5 458 % Bl 2# R A 90 B %% B (ZPCSR2015008 ) 5 [E 5% A S8Rl 2% 5 4 1 H ¥E B
(81403067 3 FBANp V1458 B M A BRI 45 2% %% By ( UNPYSCT-2017160 5135209306 )

EEE N B85, 5, W4, B2z, w4k F ST 7 ) B 5 E e 5 I & Tel: (0574 ) 88222790 E-mail ; mashuwei_2004 @
163. com
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transport capacity of MCU, leading the attenuation of mitochondrial [ Ca** ], influx.

KEY WORDS:; cerebral ischemia-reperfusion; ginkgolide K; mitochondrial calcium uniporter (MCU) ; caspase protein

A0 AL P I LB LA v BT A R B AR Y
R R IR R AR A R B R R A Y T
RUBIY , I EN RIS Y, AR A TR A LB
C.JKAHM 35, HApgRANE A B A K 2K
TRUBT A B a5t 15 A A2 2 — "

2R RiA Ca®* BA i) #4432 1K ( mitochondrial calcium
uniporter, MCU ) i A S 57 (1) 438 7 i — MM T2k
PR R 3 O A A RE 5 DU B 1Al e R
PR AL MCU ] 347 585 25 1 18 W s
A B SR, PR, WF 5 3 MCU FR oy B
AR RSO ST 2 W, AR PR K ( ginkgol-
ide K, GK) 82 43 IR 5 #) PC12 4a i 451475 - %
ISR Py Ca® AR, B2 e 41 il I PR AL A
T SR AR IR PER AR R GE B0 A
kiR iz Ak IR TE R W, GK X R kL4
JioG ke I 75 ¥ 7 ( middle cerebral artery occlusion,
MCAO) K B AY i e 1 453 005 B AT PR3 1 1T, e L]
Z— SRR Ca®* PUEA HIEHE . fT20R
RGBT RAE g MCU B0 11 700 R0 2% 8 550 9 2
257 e B BB 45 MCU 35, ] B4
HARE A T AR AN H 400 77 A D SR AR i K 45
G5 M, ARSI A B MCU (1 Ca®* iz
RE WA GK X R Bl MCAO Fidi 4 g R 37 4 2 25
5F WA MCU 1) Ca®* #i2fg 1.

1 EWeHR
1.1 %% 57

GK(ZiJE =95% , ] ZRAE 2 W58 Fir ) 5 %7 21
(ruthenium red, RR, 4li [ =95% ) , ¥5 1% ( spermine,
SM, 2l =97% ) , KA B (100 g - L71) 2,
3,5- 4 =R FE U A M (TTC) YLtk (2% , b1 IR
AR W08 D) 5 R A AR W 5 AL i (SOD) N LS
(MDA) . —% (L& (NO) il — S fb & A i (NOS) it
6 (o st B E Y TR TSI ) 5 I3 AKE P21 e £
W R E AR YR A BR S A ) s DMEM B 973 |
Fura3/AM ., TritonX100 . 3£ $¢ /v il IeGHRP £ #i .
EGTA .TBS .HRP( Sigma /A #]) .
1.2 %%

MP2001 - 1 I 5 K (i 5 — R AL s
J7) s FATI004N B 7 (i B RG B R 208 &
) ;TDL -5 7 & I KA B B O AL (T A 4
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I BEITAAR) ) s ELX - 800UV A ( Bio-Tek 2%
) ; Western HLJK{X ( & [E Bio-Rad 247 ) .
1.3 4y

fFEaEE SD K, (250 +20) o[ #5173 5 5%
st A A% IR S : SCXK () 2016-0002 |,
TS, SE RS A 5 1A

2 F ik
2.1 a4 R4

KEFEHL AL 5 R4, A 41 BFAR4L;B 4
MCAO 4 ;C 4H:GK + 4741 [ GK(4 mg - kg™') +RR
(1 mg - kg™') 145D 41:CGK(4 mg - kg™ ) '3 E 41
GK + #5/1[ GK(4 mg - kg™') + SM(0.8 mg - kg ™' ]
H, TRMIKSZ,BH 1R ESS d, 55— RS
HIETARRT 30 min, BRI N 3 /NHL 5 1 /A
(B2 8 F) T R BT M E AEFE A E |
FRi R B B, 55 2 /N (R 6 ) BT SOD
MDA NOS NO F1[ Ca®" Ji & & HE Yeft 55 3 /N4
(RF4H 3 H) HIT Western blot J7 k8 (R IAMIE
2.2 HAFETFE

SR FH AN Bl Bk 2 i A 46 K R MCAO ey
KK 25 30 min J5, A 10% 7K A & B (300 mg -
kg ™) M S ORI A B, AV BN 22, BT 3 B ik
FERIE A YT, Bl 43 2 A0 A 3505 B ik (CCA) (33
Shalfik (ECA) FEiN sk (1ICA) o 8l ik e Je 141 35
Bk, TN B ik 3 SR B Ik 4y AR B — V7
FIA O B —2 48 (42 0. 30 mm) Y5 8 4 3h ik 2%
PR ZE K 3l ik (MCA) 1, Wi Ja BHL g 5 452 1k
(Hli AT IR 1) B AKEZY(18.5 £0.5)
mm, Z5FL B e . IRTFARAWFFERZ, 2 1 min
Ja S BPER Y BRAS BELT B Sl ik o, AR e ] T
R, TEHMLRIZ]F MCAO J5 30 min 45 T AS[A) 24
Yy AT AR ZH AR 2H AE ] — B[] S5 45 T 5 45 R
AR K C 25 T AR 5 1Y) GK Al RR(MCU #
Fi) 5D L T AR IR GKE 2125 T M1
HERY GK AT SM(MCU 24770 0 AR [958 1 35 (45
983 H) ERAREE, A RROK. Hb AT B ]
A 22 RO A% /N B T Sy A R okt 1) ) e o 5 R
Bl MCAO 7£ 24 h (WA 7% K 80%
2.3 WEERITFL

P 2E R AP S BOCER[10] 1 5 43l 3
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OYFRE, Tt 24 h ATy o XS AT ik
B T3 43 10 43 A ER B M e AR 5 1 402 42
A, Bl AR iy P2 30k g st I il
e, SR , S M BE 52 3 f Sh i) & T 1
b HETFARME xRS Sl B R34 s
AT B o) T ARG A Bl 2 VL 5 4 4 O, I
BRI H K&,
2.4 WMALRAEKERFERLE 5N E

FiB 2 h P 22 h 5, Wik b SE R, B
A, FREE . AEAE XTI 4% 2 mm Ab, {5
KU1 4 T3, 90805 e iR ik B S mL A 2%
TTC FBERRZE M TR, BEG IR 30 min, 76 R
PR 7 ~ 8 min B3 1 U, IRIFE 30 min f5 B K
R B AMLAT IR, 2 J5 FHIR RS 4 B8 4 (1 X (i
FEIX) PR A X (IEH X)), Hor: 38 H 4 1L
(%) =t 1 X R/ (5 H KRR + E5E KR
) x100% ;44 Y 0 )5 1) i 4121 8 110 °C HER it
=, X BE K i Y TSR I K 2, A K =
(%) =(1 - AN TH/MAHLNRE) x100%
2.5 b X 41 40 NO NOS . SOD MDA il & % &
Y-S

TSI 2 h P 22 h 5, K BRBSLARSE , i
PRI B BRI fe JE A% 0. 4 g 224 BREE,
VK A AL K BT BE B 10% 2H 2R 5035, 50 3% W S O
(20001 - min ' )10 min, B F3E & - 20 °C ¥ .
SR PR R IR A U 2 NO 3 656 BE I 72 NOS |
PR M SOD [ TBA 352 MDA

TR0 RS AT s R A7) T A N e o, DX — />
A 2% RS A [ 2 48 h, LR EE K
AT Y], AT IR AR B AL G A AR LS
G L ZGAR 7K R B B A 28 o0 AR SR AR 1O o
2.6 fithsZsmE g Rk iCa’t ]t

WKk & T vK ¥ D-Hanks 3 0, B K i Bz
J2, F D-Hanks #0 ik T34, BYREJG A 25 g + L7
JREE F B, F 37 C/K¥%H 30 min, LA 10% /N
I3 /) DMEM 85 5% Fe 2 1k 4k, 3 u8, U8 0
4L D-Hanks & € 2 i, PLUE A% 10% /N4 1L 3
() DMEM 3% 37 3t 8 V% 11 5005 i B ok B2 20 Jf 550
1 x 1074 « L™ A0 BB, A 400 L ¥ 351
LR R SE IO, B VK b 10 min, ] Dounce 3¢ 2%
51930 ~40 FL,8RJG7E 4 CF B0 (500 x g)
5 min, PHH FIE WA S — BRI TS B 04 7
4 °CF .0 (10 000 x ) 20 min, 7E JT 3E H1 /0 A
400 pLi% 1 Ze b AR 52 UM, 2R J5 T 37 °C fi#A
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5 min, fill A Fura3/AM (&R S5 mol - L") | ¥R
Y% 45 min, F-LLE 0. 2% 4= 1L 75 (A 25 [ 19 D-Hanks
VPR 2 W, RS TR B 1 x 1074 - L7
56 43 606 B I 5 IF MR 4 LR A R
[ Ca®" ]S

[Cah :Ii =K,(F-F,)/(F, ~-F)

Hor K, oy Fura-3 5 Ca®* J0 (19 fife 5 4 450,
24 nmol « L™"; F A AR[F LI 4 T TG, H
ALK EEHy 1 mmol « L™ CaCl, J5 455 F,, o fix
KYEICAH, A Triton-X100 J5I75 5 F ., A e/ NoE
JEMH, BIMA 3 f5F Ca" ) EGTA J5I#
2.7 EaxFilE

BB BT AR AR 5 S5 i A 22 ] £ Ml 4 41
VKB R 515 (A3 7 :0. 32 mol « L™ MK, 0.3
mmol + L~ ZEH BEREESR , 20 mmol - L~" Tris-HCI,
pH 74) . 4 CFEL>(800 r - min~')25 min; B i
P (16 000 v+ min~') 1.5 h, Bt BV WE T - 70
C# M. Bradford & [ EEME", LLA L3 H
HEE R ELR

SDSPAGE H3 yk 7> B & 1 Ji, {6 J& 150 V, 55
min, AL BAHIRLTAE R I, U 150 mA,2 h, ff
IR T 3 & B P (5% Wi g 5 8 TBS: 0.9%
NaCl,0. 1 mol - L™", Tris-HC,pH 7. 5) 752545 5h 1)
KRR FEIRBEE 1 h, JHAZHG R TR
AT ARAEIEE AR 0. 1 mL « em AR HIINA
(caspase 3/8/9,1:400 ) HifA (9 T IRHEC 5 :25% it i
ks TBS) , HEBR A, B4R O, SR T F K.
BIIF 58 4% , R FPUIAR,0. 05% Tween 20 TBS JEE 3
U, BRI 10 min, KRS HRP 4545 79 45T AR &
e FRICHUIAR , — 50T B PR 1:5 000) % iR/ F
PO E 2 h, SRJ5 1] PBST FE40 VR, BE0E 4 Ik, &
K 10 min, 4% 0. 1 mL - em > BSR4 I R 6 B0
SN T PVDF JBE - S8R5 1 ming JHIOREE R
PR (Sl A ) o I 2 N TR G
1E XU R BBESG, Ve Hlrp 52 kMR . R kB
JEHFIR], 2 AR AR
2.8 Aitadr

THEVERIAZFR R SPSS13. 0 44369745
X R HEAT L HR . s B U %5 1) 45 9 R R
DASL. 0 #fFH i Ridit k5 404028

3 LPER
3.1 KEMZATHFEITFL
T AR 4K FRURR B B J5 TG P 22 2 g Bl 51
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MRo MCAO 20 K FR35 H B BH S5 1 Bl 2847 0 I B
Ko 1 GK 4w B B ok & K B & 5E R
(P<0.05),GK + SM 4 5 MY i BA B &%
JFE X (P <0.01), GK + RR ZH % # 28 S e Bl b
PRy GI#25 . 5 GK 4l #, GK + RR B i,
WA ZAT HPESY, T GK + SM 20 38 fip b 2647 M 3F
g Ho B BA R ENER
3.2 WARAEKERERE LN H

ST ARYA L, MCAO 20 i 20 27 &5 7k % % il
A B, 5 MCAO 44 AH 1, GK + RR 4
1 GK 2 i 21 23 5 7K R K A A T B 3 P R AR
(P<0.05);%5 GK 4 k%, GK + RR 21y /b i 21
LT IR KL A (P <0.05) ,GK + SM 21 #% fin
M2 2 5 7K 3 e A AL (P < 0.05) , 2541

WK1,
3)
2)
23) m
0 T e % T T

Control group MCAO group GK+RR group GK group GK+SM group

Neurology deficit score
0
1

0.3 3)

0.24

2)3)
0.19

Infrarction area percentage/%

0 T
Control group MCAO group GK+RR group GK group GK+SM group

3.3 SOD yE % MDA 4-Eill =

ST AR e, MCAO 21 i ifi IX i 4.4 SOD
BB AIC, MDA B2 7575 5 MCAO 20 [e#5, GK 2R ik
I X ki 2028 MDA 25 1 18 35 B A1 ; ke i IXC i 2H 23 v
SOD JEPER 5. 7H 5 55 GK 4R He#e, GK + RR 41 Bl Ifi.
X4 rfr MDA 5 1 g 2 FEAIG, SOD 15 PEI] i T &
5 GK 4l b #5, GK + SM £H HieIfiL X fixi 4140 MDA 5
R E TR, SOD TE R B REIR, S5 RIFE1,
3.4 B4l NO A F NOS & Ml &

SRFARL A, MCAO 2 i [X i 4141 NO
& NOS VE W] TR 5 MCAO 4 Hp#, GK 41
B X414 NO & it \NOS 3 4 B B BEAIK; 5 CGK
2 HE, GK + RR 4Lk I X i 41 21 NO 5 7 \NOS
TEHER TR 5 GK 41 R, GK + SMZ i it [X i
L NO F i NOS JH MG, S5-I 1,

B )] 3)
2)

e 08 23)

3

&N

S

§ 0.6 1

5

; 0.4

£ =

£ 021 =

a

0

— L T T T
Control group MCAO group GK+RR group GK group GK-+SM group

N

Control

B1 FREAHN kD FEERGARAETHNFA) WEKEB)FEERTR(C)WEH. n=8xxs
S5{BFRLL, VP <0. 01 ; 5l 41 LEE, 2P <0.05;5 GK 41k#,3) P <0.05

Fig. 1 Effect of the different groups on neurological deficit score (A) , brain water percentage ( B) and infraction area percentage( C)

in MCAO rat. n=8,x +s
DP<0.01, vs sham group; 2)P <0.05, vs MCAO group; 3P <0.05, vs GK

S R4 R B S R A A B 4k SOD E B MDA 4 NO 48 NOS b8y B3l n=6,5 5
Tab.1 Effects of the different groups on SOD activity, MDA content , NO content and NOS activity in MCAO rat. n=6,x +s

Group Dose/mg « kg ™! SOD/U » mL ~! MDA/nmol « ml,~! NO/pmol + g =1 NOS/U - mg~!
Sham - 172.5 +6.2 7.39 £0. 69 0.31 £0. 02 2.73 +0.78
MCAO - 149.0 7.2V 10. 64 1. 44D 0.47 0. 04" 9.55 +2.421)
GK +RR 4 mg+1 mg 172.3 £5.02)%) 7.34 £0.572)%) 0.30 £0. 013 4.60 £0.712%)
GK 4 mg 161.7 £4.82) 8.65 £0.37%) 0.35 0. 032 6.88 £0.912)
GK +SM 4 mg +0.8 mg 151.4 +£6.22)3) 10. 02 0. 622)3) 0.41 £0.032)3) 8.90 +1.092)3)

T HRBFARALL, VP <0.01; HH FRHEREALILE L2 P <0.05; 5 GK 411L4E,%) P <0.05

Note, VP <0.01, vs sham group; 2)P<0.05, vs MCAO group; 3P <0.05, vs GK

-+ 1500 -

Chin Pharm J, 2019 September, Vol. 54 No. 18

T2y 2%k 2019 4 9 JT55 54 555 18 1]



3.5 MEEMZEEALICS ]i E W

SRFARL A, MCAO 20 Hh i 1f X i 25 28 4
LA iR Py [ Ca® ], 4 B W 2 FH 5 5 MCAO 41 1k
%5 ,GK + RR 41 .GK 44 F1 GK + SM 2 i [X. figi 2H £
[Ca® ] M e B KA 55 GK 4l HbER, GK + RR 41
et X 2R 2L [ Ca* ] Mk BE I 8 FAAIG ; 5 GK 41 L
B, GK + SM 4 Bl ifn K4l [ Ca® " ] M T
ZERLE 2,
3.6 mEALNE

SRFARLA L H, 5 MCAO 41 ki 40 2L by . 7K
B 52, 5 MCAO 4H b %, GK 41 .GK + RR .GK +SM
ZH Y RE W S 03 1 4 2R 2 JT W K I AR ZE, 5
GK 4 lb %, GK + RR 2 ot 3 %R T GK 4, 1
GK + SMAH g3 ORI AR T GK 4, Wk 2 FE 3,
3.7 MMATARTEANEE

55 F AR A, MCAO 21 rf ke ofi IX Jing 21 21
caspase-3/8/9 T H F A H B T E; 5 MCAO 4 [t
i, GK + RR 41 .GK 2 F1 GK + SM 2 il 1fi. X iz 41 41
caspase-3/8/9 1 A W W FEI%; 5 GK 4 L #K,
GK + RR 41 Jfil X g ZH 2L caspase-3/8/9 £ 4
IRHH BRI 5 GK 4 Fb %, GK + SM 4 fl it [Xfixi 20,
2 caspase-3/8/9 IR IA T . 4R ILE 4,

x2

800 4

600

2)

400

[Ca*]/nmol L

200

T T

400
Control group

Model group

GK+RR group

GK group GK+SM group

B2 GK & sk ofn 45 K B ik 21 B o & WKW
[Ca® JRBEH . n=6,x%s

A4, VP <0.01; SR AP P <0.05; 5 CK 41H# P P <0.05
Fig. 2 Effect of GK on mitochondria [ Ca®* ], in cerebral cortex
after MCAO in rats. n=6,x s

P <0.01, vs sham group; 2)P <0.05, vs MCAO group; 3P <0.05, vs GK

7B LA 3K R A e 4545 5 AL O BRI P R B e b £ TR TR R R . % ,n=3,% £5

Tab.2 Effects of the different groups on pathological photomicrographs including interstitial edema and neuronal degeneration and

necrosis, stained by H&E method, of coronal sections of brain at 24 h after MCAO in rat. % ,n=3,x +s

Interstitial edema

Neuronal degeneration and necrosis

Groups
- + + + + + + Cumulative incidence - + + + + 4+ Cumulative incidence
Control 100 0 0 0 0 100 0 0 0 0
MCAO 20 30 10 40 80 40 10 50 0 60
GK +RR 30 60 10 0 70 90 10 0 0 10
GK group 30 30 30 10 70 60 30 10 0 40
GK + SM 30 40 10 20 70 70 10 20 0 30
T oy WA - - A T ) A
s i < - ‘ 7 . L "X ¢ s
B Gt N - . ~ - Sy oA .
e o ~ - % * ~ . 27 Ta ) A -
(35 - b i »
2 z . 3 L ¢

B3 HE %¢7%E 3 HH A (x200)

Fig. 3 Representative photomicrographs ( H&E staining) of coronal sections of brain at 24 h after MCAO in rat( x200)
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GK+RR GK Conrol

1.59 caspase-8
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Net grey intensity
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1.5= caspase-9
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Net grey intensity

0.5
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2
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8
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B4 F [ 4R 3k o 45745 A BB 4L 4R H caspase-3/8/9 - H R IA Y. n=3,x+s

Hrs4ith, VP <0. 01 ; 58l FE 41 s, 2 P <0. 05,5 GK 414, > P <0. 05

Fig. 4 Effects of the different groups on caspase-3/8/9 protein expression in MCAO rats, the caspasse protein was expressed net gray

intensity. n=3,x £

P <0.01,vs sham group; 2P <0.05, vs MCAO group; 3P <0.05, vs GK

4 i %

SRR Ca® AR5 | S SRV T P TP,
BB LA, FALIN T RO R 1 , KSR
VMR ANZRL RS IR IR o SRR Y Ca® 3
1T EEE S SRR MCU IR, 7ER SO, I
P Ca® " R BEANZCRL RSN IR U B — 30, X AT
T Ca® YRR T 200 nmol - L7, REAS ¥
1 MCU HLIE , (A AR A A Ca” e 32 T 482 55 3]
JUHEsE B E s, 5 R A Ltk Al , S T2
TR, FAL R o AT T4 R A B, MCU
DAl SMBERZIREAL GK X MCAO K BURK 46 5 119 ¢
PR, R WIPFFTAT RS SOk — 3

il L AR 9 S L PN, 53K
LR Hy 2 MDA S5 Sl My 4 2, 2 A0 i 5 A
Ca’ PIJIE, 51 AL b 2 AN MO BRI S Bt 7 o ok
VS EAE AU, 5 R BOM R 9 I8 T 15 5, an 4 g
3R C,ATF 45 (e b A0 T A T21H 7 caspase 3
RN 2RI, B2 WA DNA (5884, 5140
M= FRAT TSI, GK X ke i 45 093 19
AR 30 R Ca® A 38 A 1 S0 17 9
AREE™, S TR Ca® PN R B A, AT 3k 4
MCU BTN &, Bk A GK 5 MCU 54777
B AR 4 24, B MCU # il 5f) RE 45 D[R] GK
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Mivg/b Ca®* P, M MCU 2445 I RES M [A] GK 3
Ca®" PN, B GK il it MCU A4l o bifA Ca®*
R
T I GK ] Ca®* LAY R 2, 34T
WFFEEEA GK il MCU $5 471 71 5 2% £y 71 X NOS Fl
NO f#5%00 . NOS fiifb A2 Jie b 2 B2 A4 i NO, NO 55
FE A BH B T O 2 i SR A R AR B 7, HL R o
OH—F1 ONOO— [ Hy ik , {40 Jfa J15¢ % A= g ot ot 4L Ak
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