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FhAE A W Kk H FmE FA4L XzFHF FER O E2 OB

BE HB KT ARELFEMRG 8 ARKXRASCA FRegpsl . ik SD KA 80 R, A= iE A4k Mk
1t % (60 mo/kg) 2 4R mAE A SF AL A X BAL(C ) A B R4 (CIN 41) (A R LA &
(LA ARZAFEFRENZTAMA) A TEERAHNFHAHA), LAMAHAKRASHNL T L
KR EH(2.0.2.5.3.0 gkg)#F,C 4. CINAUWNEZAMIKER, %57 £, 7 XG40 SCr.BUN,
HEGHE(UAE) . —AAR(NO) R A EAH(SOD) ./ =8 (MDA) . & AaALi A/ (T-AOC) |
Pk 2 LB B AR X R R E B @ (NGAL) VB 54 4 1 (KIM-1) & IL-18 . B A& Bl 5 22 Fe R AL 5 38
847 ;& B A T Western Blot 4l 4u/8 = & & #2428 =& & ( &L45:Bcl-2 .Bax .Caspase-3,Caspase-9.
p-Akt.p-mTOR.p-ERK .p-JNK .p-P70S6K ) ik, %8 5 C 414, CIN 21 SCr.BUN .UAE.MDA .
NAGL .KIM-1.IL-18 3580 & ,NO.T-SOD 4% (P <0.05), 5 CIN 4% ,L 44 M 8. H 41 SCr.
BUN.UAE.MDA 34 8 4%, NO.T-SOD # & (P <0.05) ;L 48 H 42 NAGL.IL-18 .’&{&%(P <0.01), X1
Pt H 4 KIM-1 3988 BE&(P<0.01), 5 L4.M#rki ,H 48 SCr.BUN.UAE MDA .NGAL .KIM-1.IL-
18 B % %A% ,NO.T-SOD 7+ & (P <0.05), 5 C 41rt%&,CIN 21 Bcl-2.P-Akt . P-mTOR.P-P70S6K . P-
ERK %& & % ik 3 /n, Bax .P-JNK . Caspase-3.Caspase9 & & k& &V (P <0.05), 5 CIN 21z,
Bcl-2 \P-Akt .\P-mTOR.P-P70S6K .P-ERK & & & ik £ L 44 M 48 H A& %73 m, L P H AR H (P <
0.05),Bax.P-JNK .Caspase-3.Caspase-9 & & &t L 4 M40 H A2 %V, H A kikTx V(P <
0.05)., &t A RAF@ERAAMN L IpH) Mg R BACR R A0 15 & 42 388 Jk R KR AT Fe A B % &
BT RIPAER A R BB ML TARA Z A AR R T4,
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Study on the Mechanism of Cordyceps Sinensis in Preventing Diabetic Rats with Contrast Induced
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ABSTRACT Objective To investigate the mechanism of cordyceps sinensis in preventing con-
trast induced nephropathy (CIN)in diabetic rats. Methods Totally 80 SD rats were intraperitoneal injec-
ted with streptozotocin (60 mg/kg) to establish a diabetes model and were randomly divided into control
group (group C),CIN group,cordyceps sinensis low dose group (group L) ,cordyceps sinensis standard
dose group (group M), and cordyceps sinensis enhanced dose group (group H). The rats in group L,
group M and group H were administered with cordyceps sinensis (2.0, 2.5 and 3.0 g/kg) by gavage,
while the rats in group C and CIN group were given the equal volume of normal saline for 7 consecutive
days. 7 days later,the level of SCr,BUN,urinary albamin excretion rate (UAE) , nitric oxide (NO) , super-
oxide dismutase ( SOD ) , malondialdehyde ( MDA ), total antioxidant capacity ( T-AOC ) , neutrophil gelati-
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nase-associated lipocalin (NGAL ) , kidney injury molecule (KIM-1) and IL-18 were detected. Pathological
and oxidative stress indexes were measured in the left kidney. The right kidney was used to detect the
expression levels of anti-apoptotic and pro-apoptotic proteins (including Bcl-2,Bax,Caspase-3,Caspase-
9,p-AKT,P-mTOR, P-ERK, P-JNK, p-p70s6k ) by Western Blot. Results Compared with group C, the
contents of SCr,BUN,UAE,MDA ,NAGL, KIM-1 and lI-18 in CIN group were significantly increased, while
the contents of NO and T-SOD were decreased (P <0.05). Compared with CIN group, the contents of
SCr,BUN,UAE and MDA in group L, M and H were significantly decreased,while the contents of NO and
T-SOD were increased (P <0.05). The values of NAGL and IL-18 in group L and H were significantly lower
(P <0.01), and the values of KIM-1 in group H were significantly lower (P <0.01). Compared with group
L and M, SCr,BUN, UAE, MDA, NGAL, KIM-1 and 1I-18 levels in group H were significantly decreased,
while NO and T-SOD levels were increased (P <0.05). Compared with group C, the expression of Bcl-2,
P-AKT,P-mTOR, P-P70S6K and P-ERK increased in CIN group, while the expression of Bax, p-JNK,
Caspase-3 and Caspase-9 decreased (P <0.05). Compared with CIN group, the protein expressions of
Bcl-2,P-AKT,P-mTOR,P-P70S6K and P-ERK increased gradually in group L,M and H,with the highest ex-
pression in group H (P <0.05),and the protein expressions of Bax,p-JNK, Caspase-3 and Caspase-9
gradually decreased in group L,M and H,with the lowest expression in group H (P <0.05). Conclusion
Cordyceps sinensis has a better protective effect on diabetic rats with CIN by anti-oxidative stress, inhi-
bition of lipid peroxidation, and anti-apoptosis, and the enhanced dose group of cordyceps sinensis is

better than the low-dose group and the standard dose group.
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B PN AR AS 2 B A 1 1) B iR R 2 — St X L
FI3% B T 3 1 9 ( contrast induced nephropa-
thy ,CIN) " B I fE IE 3 (19 B e s JLRARAE (R
FETE B DI RE AN 4 W RS 0 J) 52l B s 2
W55 R fa TR 2 ) & R i 1k 25 % , ol PR B A
JgH CIN & ARl G e & 20 CIN 9 & AL i
WG AN, AR IA ST 4G R E — A Y T
A 5 e T8 A% HUB R X 24 ) e S R 1 B
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MH57T %

1 SEEEhY fit e SD MEME KR 80 H, SPF
%% ,8 JAY AT 240 ~260 g, [ 45 E ARl BRI
e 8y o, s W VF Al IE S : SCXK (%) 2009 -
003, ZhWfe R i R HET Fg I 2 B = 27 AR 3 A A 22
2@t (No. NKYYLL2015006)

2 R EEDRAC R R W E 51 Sigma A
") L,H#5:ECNO - 242 -646 —-8; & M H 5 H .
B SRR AR 2454 FR A ) 2L 560 % 127 5% 1l i 1
AR 2L A FR AW 5 1 E WLEF (SCr) 7 &

cordyceps sinensis ; diabetic rats; contrast induced nephropathy

g F rp A A A R I A R 2 W] 5 & 2B IR R 1)
KA IR H KR - 3 (cysteinyl aspartate spe-
cific proteinase-3, Caspase-3) {4, 4t 5 : #9662 .
B 2f b 2R 1) R A2 R & K iR - 9 (cysteinyl
aspartate specific proteinase-9, Caspase-9) #i
R, #t5: #9504 B #R LA -2 JE[H (B-cell lym-
phoma-2,Bcl-2) hiik, it :#15071 .BCL2-Associ-
ated X (Y1 (Bax) Hiik, L5 #2774 Wi LR
Hi% M B (phosphorylated protein kinase B, Akt)
1 p-Akt(Serd73) Bk, #it5 . #4060 B R 1L T IH %
Z 5 M (phosphorylated mammalian target of
rapamycin,mTOR) p-mTOR ( Ser2448) #i{k, 4t
5 #2971 AN HEAME 5 I 19 0 ( phosphorylatedex-
tracellular signal-regulated kinase, p-ERK)) $ii {4,
b5 #4370 B b 2 5L A v B 1 ( phosphory -
ated amino-terminal protein kinas, p-JNK #ii{k) ,
it : #9255 | p-P70S6K {4, fit*5 : #9280 . B-actin,
5 :#68169, ¥4 [ Cell Signaling A7, & AR
15X ND-2000C ) § Eppendorf AG /i ; West-
ern Blot Sub-cell k% & . Bt 15 R 4 Chemi-
DocXRS #J1ly F Bio-Rad 722wl ; #i§ B # L Leica
EG1150H +C ¥ A Hl LEICA RM2235 ¥y F Leica
/A F];LEICA DM4000B IE & & 5l 3 72 [ Leica
YN8
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3 BRI KB gy 4l 457 SD KR
PR B, SE 00 4 13 N PR MR 1 A, 2 AR ok
SR T DK O, 34 BN AE IR WU . A R R LA
Jiis B o T 5 B IR 1A T 2K 60 mg/kg B 7 B PR AR
BRSNS 72 h J 7 K5 W B O I a4, AR
AR IME >16. 7 mmol/L A i i R s R BB AL 1 2D
R el RN R VA2 &2 A I A Ik BN ik
VAT BEACAH [R] (9 3l 0 3 3 Sy — > B 2, A S 0 vh
Hr 80 FUHENE SD A PR R A B e 1A H e 715 R A
[F4 MXTRRA(C 4) KA L4L(CIN 4) &
G RARR A (L 4) AR B AR &4 (M
) Mg d R bR A (H 4), 35 4, &4
16 H,

4 CIN BERL  AREEAE 40 BT R G Y
CIN A5 K HI 24 Jy g st il R B 77 10 J3 )5, L
HAMAHAKRRSIG TARER(2.0.2.5,
3.0 g/kg)#EH ,C 41 .CIN 2000 ) 255k Ak P ER K FE Am]
HEE6 K, 5T REKAEE, 7 KRG, KRET,
R C 24N LAt U 21 2y ) 25 I e Jk v S A 5 v it 320
(2.0 g iodine/kg) A4 T A B 1720, 75 B[R]
H5 min, RIGHET ARKOKS . LIRS R 72 h
J& SCr X BEAH T =1 ( >25% ) H]5E CIN il 24
. BN 80% .

5 WM SRS HE, TS HE
72 h, JE TSR G SRR BRI R B, R I IBCT M ik o
2 mL, RGBT BUE . A2 B TR A [ E TR OR S
AR, LA B IR BB 5T 5 #80 — 80 “CURAT, I T 4
R r s ' -80 C VA, T Western Blot &
F7E T

6 FrIHEhR Sk

6.1 AAbi (1) KEUE DIRETE bR . Ik G
P BUN ;W R IRTE I 2 SCr; FREE 18 A 6
2 i =% (coomassiebrilliantblue, CBB ) &l &
PR 1 HE 2 (urinary albamin excretion rate,
UAE) . (2) B S RAA AL R AR AR I - fif B2k i
Fitv I € — AL A (nitric oxide,NO) , ¥ RIS S8 1L il
00 A A W) B 1L B ( superoxide dismutase,
SOD) , At EL e Z R M & N ¥ ( malondialde-
hyde,MDA ), H 4 3% I %€ & Pt %A L fE /1 (total an-
tioxidant capacity , T-AOC) ., (3) ELISA &4
P20 i B JRE TR G 532 252 1 (neutrophil gela-
tinase-associated lipocalin ,NGAL) . "5 i {73 43 T-1
(kidney injury molecule-1;KIM-1) A IL-18,

6.2 JRIEHIEAAGI B A SUR BB KA

HLOUVR 4 wm JE AT RS BE RS K LB B CHE B a,
S AL G (0, T OE B WA T WL I 4 2 2R
Ak,

6.3 414 Bcl-2,Bax,Caspase-3,Caspase-
9 .p-Akt.p-mTOR.p-ERK .p-JNK . p-P70S6K . B-actin
FEEFEAEFKI R Western Blot {4610, $25E
HLURE M SDS-HNMIMHBEEIEEIK e ] P
Uik N CET B B 52, K DI 41 41 Bel-2, Bax .
Caspase-3 ., Caspase-9, p-Akt. p-mTOR . p-ERK | p-
JNK .p-P70S6K .B-actin &Rk &,

7 Gk R SPSS 17.0 itk
WA AR TERID x £s FoR, TR DL R el iy
IR o BT A 8 AR Y 3R AT IR 2800 A, 2H 18] FE R H
FAPRIZR T 2250 HT 5 THECR BHEL AR FH x® K30k Fishr
er Big, K KSRl a =0.05, P <0.05 2
AT EE L

# R

1 %41 BUN.SCr &% UAE KFIHbE(F£1) 5
C #Ht%s, CIN 41 SCr .BUN }2 UAE % &8 B 7}
(P <0.01), 5 CIN dtb#,L 4. M4 . HAH
SCr.BUN f UAE &I B (P <0.05, P <
0.01). H5LA MHALHE,HH SCr.BUN & UAE
S WREK(P <0.05) .

R1 44 BUN.SCr } UAE KFLLEE (x+s )

205 n BUN(mmol/L)  SCr (umollL) UAE(mg/24h)

C 16 6.90 £0.75 69.04 +3.06 14.15 £3.17
CIN 16 32.56+3.68* 124.00+17.35" 90.02 +28.36 "
L 16 24.32+3.84%4 88.27+4.24%%4  59.36+23.3044

16 26.72+2.60°4 94.10+7.1224 50.21+£21.53444

H 16 19.82+3.96%% 72.95:7.944% 39.38 +14.9444

5 C 4lHA, “P <0.01;5 CIN 4l 14, 2P <0.05,%4P <0.01; 5 H
Z e, 4P <0.05

2 KA BEME NGAL . KIM-1 J IL-18 /K %%
(#%2) 5 C4#,CIN 4K EEIE NAGL . KIM-
1.IL18 T+ (P <0.05), 5 CIN A%, L 4
NAGL .IL-18 B B [# % (P <0.01),M 41 NAGL.IL-
18 BUEA LA 22 R G iT2# 8 X (P >0.05) ;H 41
NAGL .KIM-1.IL-18 #H] F#(K(P <0.01) ; 5 L 4.
M 4 %, H 4 NGAL . KIM-1 1 IL-18 &A% (P <
0.01),

3 &4 NO.MDA .T-SOD /KFH#(#£3) 5
C 4%, CIN 20 NO . T-SOD 7 & [4(i%, MDA & &7+
(P <0.05,P<0.01), 5 CIN Z{bds,L 41 .M 41,
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2 KT NGAL KIM-1 7 IL-18 7K Fbis
(pg/mL, x +s )

5 n NGAL KIM-1 IL-18

C 16 229.72 £24.93 37.52+8.03 449.13 +78.24

CIN 16 310.54 +42.46* 55.88 +5.67 545.76 +48.70 *
L 16 248.56 +21.44°4 48.75+3.764 405.10 +36.67 24
M 16 284.42 £32.854%  44.88 +2.934 504.92 £47.544
H 16 187.65+20.22” 33.68 +4.325°  334.15+74.05°

FE: 5 C Ul P <0.01; 5 CIN 4l %, 2P <0.01; 5 H 4tk
#, 4P <0.01

H 21 NO,T-SOD % &= Jt =, MDA & & &K (P <
0.05,P<0.01), 5 LA MALHK,HHNO.T-
SOD & # JFm (P <0.05), MDA & & &% (P <
0.05).

Rx3 %441 NO.MDA .T-SOD /A FH# (x+s )

- N NO MDA T-SOD
(pmol/gprot)  (nmol/mgprot) (U/mgprot)

c 16 8.19%1.39  0.72+0.02 42.66 £1.06

CIN 16 7.65+0.13* 3.29+0.26"* 38.29+1.46**

L 16 9.68+0.37%4 2.28+0.15%%4 40.68 +0.61°4

M 16 11.04 £0.73%4 2.19+0.292%4 42.42 +0.80°4

H 16 13.17+0.3°  1.94+0.06°” 46.63+2.60%

W5 C4llb#,* P <0.05,""P<0.01; 5 CIN 4l b #,%P <
0.05,22P <0.01, 5 H 4% ;4P <0.05

4 FAE BRI AR LB (K1) C 4l
B /INBR VB /INVE B R AN I AL 58 B R WL A2 45 475 5 CIN
L /INERIE T IR JEE , 30 /NS T K, e e R 1 L 2
FURLAR , 5 F ANTE s i /N 22 40, SR B AR 1k L
L /NERIE IR IR JE G0 /N T K NS PE R 1R AR
G Hi/IVE 24 s M A e H AL /BRI IR IR TG I it
J5 AT /N R BE VR TRTEAE , A R AT

H:AHNCH;BAHCINA;CHLA;DIMAH;ENH
A5 #i Sk P d o /N ER AR
1 ARG IR B RS R LS (HE, x400)

5 KA KREE4E Caspase-3 FiLH2 L
MRG0 R, CIN 4] Caspase-3 Fik 2
SETF g, T UL A 5 BH A A £ R I T N

%35, L.M H 4 Caspase-3 k&M%,

H:ANCHY;B ACING;CHLA;DAMYAENH
2H 5 7Sk e A BN
2 HHKRBFUHL Caspase-3 HEd b
(e fbeta, x400)

6 454l Bcl-2,Bax,Caspase-3,Caspase9,
p-Akt.p-mTOR . p-ERK . p-JNK ,p-P70S6K #H [ Lt
B(F4) WX C4l.CIN 4. LA MU H AT
BN J7 22 v M, 141 Z ) Bel-2, Bax , P-Akt, P-
mTOR, P-P70S6K ., P-ERK . P-JNK, Caspase-3.
Caspase-9 i Kk Z RAEELIT ¥ E L (F =
155.75, 110.81, 1394.76, 2589.42, 4729.76,
1062.46,1466.56,122.22,944.80, P <0.05),
5 C 4l %, CIN 41 Bcl2, P-Akt, P-mTOR, P-
P70S6K . P-ERK & H # i5 ¢ Jin, Bax. P-JNK,
Caspase-3 .Caspase-9 & 4 & ik (P <0.05),
5 CIN 41 k%, Bcel-2 .P-Akt .P-mTOR . P-P70S6K .
P-ERK FEHFRIATE L 41 M 41 H B i n, Hop H
¢HH = (P <0.05), Bax. P-JNK, Caspase-3.
Caspase-9 FH[1#iA L 41 .M 41 H 4 zdd b, H 4
Kk (P <0.05),

Bcl-2 [ e s W 25 kD

BaX | o o s . e 21 KD
P-AKT & i s ———— G0 kD
P-mTOR M s i —— 211 kD
P-PTOSEK | s “M—N——————— 58 kD
P-ERK s o mm—"— _— 42 kD

P-UNK  ommm—— 46 )
Caspase-3 s g e s 17 kD
Caspase-0 [MEISSS—————S= 46 kD

B-OCHN  ——— 3 | )
CZ41 CINg L4 M. H4
B3 4% Bel-2.Bax Caspase-3.Caspase-9.
p-Akt.p-mTOR .p-ERK .p-JNK .p-P70S6K
EASE S
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*4 44 Bcl-2 .Bax.Caspase-3 .Caspase-9 .p-Akt.p-mTOR .p-ERK .p-JNK |
p-P70S6K HAK-LL# (n=16,x s )

415 Bcl-2 Bax P-AKt P-mTOR p-P70S6K P-ERK P-JNK Caspaes-3 Caspaes-9
CIN  0.49x0.04 1.10+0.04 0.69 £0.02 0.38 £0.01 0.34 £0.01 0.59 £0.03 0.07 +0.02 0.77 £0.04 1.1120.03
C 0.61+0.07" 1.05+0.04" 0.80+0.02° 0.56+0.02" 0.47+0.01* 0.70+0.01" 0.94+:0.02" 0.65+0.03" 0.98+0.02"

0.70+0.06% 1.01+0.03% 1.19+0.02°% 0.74+0.022

0.94 £0.01°2

0.86+0.022 0.90+0.02”% 0.60+0.02“ 0.86+0.03%

L
M 0.94+0.06°4 0.89+0.05%4 1.25+0.02”4 0.86+0.01%% 1.17 £0.01%4 1.06 £0.03%4 0.64 £0.02%4 0.54 +0.02%4 0.68 +0.03°4
H 1.10 +0.0724°0.73 +0.0524°1.31 +0.02°4°0.98 +0.01°4°1.26 +0.01°4°1.27 +0.03°4°0.55 +0.02°4°0.36 +0.02°4°0.31 £0.03 24

5 CIN i 1AL, *P <0.05;45 C 41 M4, “P <0.05;5 L 414, AP <0.05;5 M 4l L4z, °P <0.05

Wi

BEE A ATRTT AR B PRGH A 8, X6 HE R I TR H )
N BT Z , CIN 1) & A R R B4R TR dh, Wi PR
YER CIN A WAER N 22— 51 T ket
H5r: . BB BUNSCr \UAE 261 ARG PN 1
TIRerIFE R, UEAFR, i A B 450475 A DG A DB A 1) A iy
P, ZRMURIEL RS R PR E Y AT B, H AT
AR PR FT bR EY A NGAL (KIM-1.1L-18,,
AR NGAL 7K AMUEE R A& B CIN, iffiE
PR e B A . AR RE KIM-1
BUEARI S SCr ZIEAHIE, REHE L S WL B D RR 281k
IL-18 R 2034 A , U 58 P A0 4 7 AR B/ NBR AR
B E CIN & LB REEEM , BAREE
AR HERENEI A G B CIN B &0 25, 180 KIM-1
NGAL #l IL-18 /K F" . A®FFEH 5 C 21 4, CIN
4L 41.M 41 H 41 BUN & UAE $(EH 2715, H
4117 SCr BUETCH ARk, HED AT RE w57 = & U
B T I W RE A U T R /BRI
S AP IEFERR R A 5, 5 CIN 4l H 41
) SCr .BUN % UAE ${fE Lt L 2 .M 41 R[5 5 (P
<0.05) , = 4% B R33N, P AL At i 4
BH, SEIORAP B A AR s AR5 L 4 M 4HH 21
NAGL .IL-18 iS5 CIN 4 Hufsth B B K (P <0.01)
HH Z5E TR, 22 A G2 (P <0.01),
VU B H I RRIG CIN g /Y B 0, R s
4, DI ZERUH 2 B A SUR G R A ks, B
Thifesdsm, H H ZHRCR I R,

EI AT ELEATAR CIN L a0 s B /IVE S8 A 1V
S R I R T S e A R A )
JRAGBHOINE B B s BNV A T S i
JR I CIN FIBI A bR K AGTRY A MIIE SR VI 34 24
WAL, BB BRTTE & B2 PCLIATT A
R RO BUR A FB 3 TR I RS 0 A 25 P A s b
CIN Bk, HEA XTI CIN AIE IR S IERITFE
IR N B2 A B 25 CIN BESUAS 2, B £

IR KB T [ TCEE AR 2 7K 43 AR 0 45 22
ABEHEHH RSN INZ iR 28, AR ST T R T = Ak
T8, PR Sk D K TG R A I IR B, (K )i
B HAR) s FUESAEN AT . HRETFE K
PUAC U B A ) R R | R R S LR A ) T v R
LR A AR B IR VE T : (1) 455 T-SOD %
L, FEAIK MDA & i RENERRE A 3 BB i
FI2(2) 3858 P8 AMPK/MTOR {353 6 1 3 A 3
iR IER IV AN A 5 (3) 3L 4 NO &
FEBCGEASARLN 5 (4) I s E AL EOR A, b
fE9 7 IL-18 . IL- 6., IL-1 25 14 B ik, 0 4% ' o) BE 461
73225 (5) il EAME T, AR RN, VIBR 5/6 K
FRVB IR i Jo S i A MDA B B ™, 44
T4 M EIEMNAYTIG MDA ik T4, SOD FakH,
KEBHL BT AAAE BRI AR 5 . AW
1, NO FER FH4C B B S B 1 s, 1 5 4 U g
fEiE NO 4 Bl R 5%, T-SOD %fH MDA $X{H7E
CIN KN 4 U FEIR YT 5 2235 20 i B A/, 4
4%t S e o i s LA S A I 8 BB o et Sk )
JIREEIRY B 5 M (B LRI o 75 2 — 26
WF9E . SRBRZER R M 415 H 20 /NBRIE T i JC
IR ST VE R B IRTEAS  SEFTE M. DL AR
A R B B NO & it S s LIRS LAk g
71 JhIR B E AR G B /INE L R AR TR A
RBIHCE R ThAE H . TR i B 4 i 8 i A ) A
AR MLAATE BR A B B3R EE ST 8N A R HL
PRI R B UL SN e

CIN Ry b P TR PR M R T 2 T A R
MUz —, ik e g, Hp i E 2 RERF
RERRIMAZIE Bel-2, UBTIT-3E N Bel2 e T34
Bax FEXIE AN E M VEEIRIMIFF CAESE, X L
7 AT 3@ 3o 805 TS M 4 (reactive oxygen species,
ROS) Wit p53, MM kiik Bel-2 LK (13 ik i 15
Bcl-2 /Bax UE N IAFFE I TE LAk Caspase {55
i, 53 Caspase-3/ 9 ik w14 i, A i ' 241 M )
721, Mehta A %% i s (R SMIF 5T % B, AKtmTOR/
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