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(EE) Bry W% A E 7 x40 K & & % M (retinitis pigmentosa, RP) /N B A ] JiE 41 48 v 5% % 1k & & 3 5% B (phospho-
rylated protein kinase B,p-Akt) X k#EZ& & 1(forkhead box transcription factor O1,FoxO1) L & & 1= 48 % B F B K (Fas lig-
and, FasL) % 1k B9 5% o , K3 2 A 9 B 7 30 & ROk 4 MR - 9 AL, Fo3E 45 60 R xd10 /N B AL HE AL 4L 3 TR WA B O KA
EU[10 g/(kg-d)]EFAWE 7 F FEH20 of(kg- )] EHHEH & A ELAM0 of(kg-d)] HEF A L[5 ¢/(kg-d)], F4 12
FG#B 12 RCSTANRENZ A BA(FRAE K, BAESETH 28 d, B REBEARENRBED AL L SATHH
JE o, P A & IR A WA B AR R SHE 36 W R B A ¥ R A € S Z B ; Western blot 3% 4 9 /N BUAL W JiE 41 41 p—
Akt FoxO1 FasL ¥ it & B K & 28 457 £ & A (cysteine aspartate—specific protease,Caspase)—3 #1 Caspase-8 & H kit , &R 5§
FEMBALKR EAANRNEEE W, & E85 WFHEREN AKE B KRG K (P<0.01), W E LA &
ERBAE R @EAERL, IZEW L L E(P0.01), M A S & p-Akt & & & 3 AKF ¥ B 1K (P<0.01),FoxO1
FasL,Caspase-3 71 Caspase-8 & B Kk KT B A& (P<0.01), SEAALKR, ZHAEFF BAEARELEZ A APRR
JE B BOE T, TAAE AR IR R B S E W, e p A S, GAEAA AW E T RA EA R, E AR E T
FoEmAEAN ARG BRIRE BN EREEHA B A S (PO0L), £ % A A B RIKE MHENIEREELAEAS
(P<0.01); 5% A E F R A EALE, ZHAEFEAZLAN AKE BRIRE AWMENZEEEHVE AT (P0.01), 44
F AW A RS BRIRE AL EIK(P0.01); 5% AN E el EA LR, LR A UM A RS BIIRE RS EEE
HYLEK(P0.01), GEAALE, EARE TR P HAEAMEER A A p-Akt & 7R EAF W EFE (P<0.01),FoxO1
Fasl, f1 Caspase-3 2 B % 3k K T 1K (P<0.05,P<0.01), % [A 81 B 77 & |7 7| & 41 Caspase-8 & & %k 3k AT ¥ & 41K (P<0.01),
S A E T RABA A, RAVE T E AR AT gL F A M p-Akt B AKEAFHEAF(P0.01), % AW E 7+ & #l
# 241 FoxO1 FasL Caspase—3 #7 Caspase—-8 & B &k X FWH E F1K(P<0.01), 5% A E AR A EANR, ZAHE FarE4
sk £ A 4 p-Akt F B £k AKFHEF 5 (P<0.01), % A ¥ B 77 & 7 & 4 FoxOl1 ,Caspase-3 F Caspase—8 2 F £ ik KT # B %
1% (P<0.01), 4 &£ % A 4 FoxO1 FasL. Caspase-3 1 Caspase-8 & 1 & A KT W &5 (P<0.01), 5%AWE 7 & fl 24 i, 4
4 E A4 p-Akt F G £k KF W R K (P<0.01),FoxO1 FasL Caspase—3 #7 Caspase—8 & 1 &1k KT ¥ B 75 (P<0.01), &5it %
FAHA B 77 7 &k 38 31 18 45 Akt/FoxO1/Fasl. 8 % | 3 7% p-Akt &1k, #14] FoxO1 X T i 3 F Fasl.,Caspase—3 1 Caspase—8 & H %
Ik, AT vd 10 /N B P 20 0 o 0B o= AR P AR I S5 A Fn o ik ZE 4% RP B3k B,
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inhibiting photoreceptor apoptosis through Akt/FoxO1/FasL. pathway
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(Abstract] Objective To observe the effects of Ziyin Mingmu Fomula (ZYMMF) on the expressions of phosphorylated protein
kinase B (p—Akt), forkhead box transcription factor O1 (FoxO1), and Fas ligand (FasL) in the retinal tissue of mice with retinitis
pigmentosa (RP), so as to explore the mechanism of ZYMMF in inhibiting photoreceptor apoptosis. Methods A total of 60 rd10
mice were randomized into model group, low—, medium—-, and high—-dose ZYMMF groups [10 g/kg-d), 20 g/kg-d), and 40 g/kg-d),
respectively], and vitamin A group [5 g/kg-d)], with 12 mice in each group. Additionally, twelve C57 mice were used as blank
control group (equal amount of normal saline). Each group was continuously intervened for 28 d. Fundus photography was used to
observe the morphological changes of the fundus of mice, and electroretinography was performed to record a- and b-wave amplitudes.
HE staining was used to observe the pathological changes in the retinal tissue of mice and determine the thickness of the outer
nuclear layer, and Western blot was used to check the protein expressions of p—Akt, FoxOl, Fasl, cysteine aspartate—specific
protease (Caspase)-3, and Caspase—8 in the retinal tissue. Results Compared with blank control group, the retina in model group
showed pale and deformed optic disc, vascular atrophy, reduced amplitudes of both a— and b-waves in the electroretinogram (P<
0.01), blurred retinal structure, unclear boundaries of each layer, massive loss of photoreceptor cells, significant thinning of the outer
nuclear layer (P<0.01), significantly lower p—Akt protein expression level (P<0.01), and markedly higher protein expression levels of
FoxO1, Fasl, Caspase-3, and Caspase-8 (P<0.01). Compared with model group, the fundus blood vessels in medium— and high—dose
ZYMMF groups and vitamin A group were clearer, the optic disc showed no paleness, each layer of the retina was structured
clearly, and the cells were arranged relatively neatly. Compared with model and low—dose ZYMMF groups, medium— and high—dose
ZYMMF groups showed significantly increased a— and b-wave amplitudes and thicker outer nuclear layer of retina (P<0.01), and
vitamin A group showed significantly increased b-wave amplitude and also obviously thicker outer nuclear layer of retina (P<0.01).
Compared with medium—dose ZYMMF group, high—-dose ZYMMF group showed significantly elevated a— and b-wave amplitudes and
thicker outer nuclear layer of retina (P<0.01), while vitamin A group showed significantly decreased a— and b-wave amplitudes (P<
001). Compared with high—dose ZYMMF group, vitamin A group showed obviously decreased a— and b-wave amplitudes and
thinner outer nuclear layer of retina (P<0.01). Compared with model group, the protein expression level of p—Akt in low—, medium-,
and high—dose ZYMMF groups and vitamin A group was significantly higher (P<0.01), while those of FoxOl, Fasl, and Caspase-3
were lower (P<0.05, P<0.01); the Caspase-8 protein expression level in medium— and high—-dose ZYMMF groups was significantly
reduced (P<0.01). Compared with low—dose ZYMMF group, the p—Akt protein expression level in high-dose ZYMMF and vitamin A
groups was obviously elevated (P<0.01), and the protein expression levels of FoxOl1, Fasl, Caspase-3, and Caspase—8 in medium-
and high—dose ZYMMF groups were significantly reduced (P<0.01). Compared with medium—dose ZYMMF group, the p—Akt protein
expression level in high—dose ZYMMF and vitamin A groups was significantly higher (P<0.01), the protein expression levels of
FoxO1, Caspase-3, and Caspase—-8 in high—dose ZYMMF group were significantly lower (P<0.01), and those of FoxOl1, Fasl,
Caspase-3, and Caspase—8 in vitamin A group were significantly higher (P<0.01). Compared with high-dose ZYMMF group, vitamin
A group showed obviously lower p—Akt protein expression level (P<0.01) but significantly higher protein expression levels of FoxOl,
Fasl, Caspase-3, and Caspase-8 (P<0.01). Conclusion ZYMMF may enhance p-Akt expression and inhibit protein expressions of
FoxO1 and its downstream genes such as Fasl, Caspase-3, and Caspase-8 by regulating Akt/FoxO1/FasL. pathway, thereby reducing
the retinal apoptosis in rd10 mice, protecting the retinal structure and function, and delaying the progression of RP.

(Keywords] retinitis pigmentosa; Ziyin Mingmu Fomula; phosphorylated protein kinase B; forkhead box transcription

factor O1; Fas ligand; photoreceptor cell; apoptosis
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A REIE" Y RILOD AR B R BN G I0YT
SRR R ML PRI

H RN, RP 30 TR H 2 R0
FEJEHEOCA A SE TR R, 20 R R P PR
TR SZHAG 5 BORREZ I,y 1 e N RS
FE T A B — T BRI T R A T T
Tz —, R 2 ZKIME2BE (Royal Col-
lege Surgeon,RCS) KT RP IYAHICHIFEH, LI
Mkt - FFZ R AR AR R T 28 F 1 R 38 Bl RCS
R BRI AR L A A 171, AR e i WL 2 BT
H % RP /N0 R B R A 2 1147 B (phos-
phorylated protein kinase B,p-Akt) XKHEFE A 1
(forkhead box transcription factor O1,FoxO1) A K&
AT AR (Fas ligand, FasL) 2 B & R KA
PR4E 57 PE 2 B8 (cysteine aspartate —specific pro-
tease , Caspase ) =3 I Caspase—8 5 [ 2 ik 1) 52 M |
it — L BT B B J7iR 95 RP AUHLD,

1 R 57H %

1.1 SEIEEhY

4 JE# SPF 2% vd10 /NER 60 H, 14 H 32 Jack-
son Laboratory /A Al , iEf3 45 : 1911A11353,rd10/)>
B Qe R B vE RP ZhIEAY 4 1% SPF 2
C57 /MR 12 H W TR R v ik S0 sh A FR
INAE EIYEATIE S SYXK (31)2019-0004 , 34 i
T AKIIES 1 430727231102059373, WElfEsF | g%
TR h B2 RS sy ey IR 23~25 °C TR
50%~55% , A% 12 h BHEEOERR, B e Dok . AF
YR HH 2 24 R S sh W v O S B 2 B 2 it
e SHEEHHES . 112021042605,
12 A@EEERXF

LB BA H 5 2 R B 24 K2R 2V SR B AR
I B Ly Bl EARYE RS DAL AL, E B
54 2409 10 g, 12 10 g, 1125 10 g, )I[% 10 g,
RE 15 g, RS g, 4P 10 g, 276 10 g, )
FoF 15 g, IG5 10 g, RS 10 g, 2221 10 g,
AETE 10 g, PUhEE 15 ¢, #5355 F 10 g, =B S ¢,
DL iR 2GR 400 1 e s 2 R A — i R B
13224 b7 4543 9l . TH23042502 . HH23041001 |
NG23031303 ,GW23040301 NG23042401 .GW23941-
202 . HH23040302 NG23041703 . YY23042701 \HY23-
032902 ,2023030102 ,2023032905 221201 2302173 ,
2208051 81221201, PG (e NRILFIEZ (2020
AERR) VRIS, iR A e 2 I A i 25 ()2
DA BRI A, E 257 H35020246,25 000 TU/KL],

TIAAE R G 00 & (TR FRA D A= an Rk
FARAT] S . G1315) ;p-Akt FoxO1 FasL Casp-

ase—3 Caspase—8 PR (A FIV Affinity Biosciences
AR A iS4 B2 AF0016 AF6416 AFO157 |
AF6311 AF6442) ; IIEHTVINR TgG L IEH TR TgG (LI
Immunoway /= Y AR A S 4 1 4 RS23710,

RS23920),
1.3 FEMNEE
HIR JPE FEAHAIL A0 I B E (A (32 1] Phoenix Re-

search Labs /A ], %1573 5| 24 . Phoenix Micron IV |
Granzfeld ERG) ;JB-P5 AL (iR A T4 B
A S JB-P5) s RM2016 i 3 Y) A HIL (PR
IR BRA T, S RM2016) 5 R R 55 (H A HE
2T} S . DS-U3) ; 7O & (S [E LICOR 24w,
RIS, Odyssey CLX) 3 HL Pk FEL R 7 5 26 Ay = 2 7= i
(_ B ABRAF], K5 Universal 5S00V-25A-500W)];
SpectraMax BEFR Y[ (FER 3 FIEF (L) A FRAF] A
5 :SpectraMax MSE)]; ffi 4366 7 (3 1E Nano-
Drop A H], #*5 . NanoDrop 2000),

2 Hik
2.1 ZHYFlE
P 250k R B BLZG R I, N 10 A% 5 2808

7K, 30 min, & 2 W IS /N KB 30 min,
e, M, B 2 R 2RI K, B B0
JE 2 30 min, K 2 R Z0R A G 10, [
JE e 28 RASCHE 25RO 4 SR R 4 ¢/mLL 1 200 ml
REW ., KEGHA 4 COKFI I, dE% A
ST DMSO W5 RS ECHIAL 1 o/mL B
22 Th¥IE5%Y

rd 10 7] B 1 BF AR Y €57 /N B2 3SR 1Y) g
i 51 HE PR 58738 (Pdebb—/— , P—/— )BT | 225 it
) RP sy vd10 /NR— 7 2R 5 3~4 JEJT
Uf R I P AR i 8 3 R HES 2L K T fg
BERSS ) BEHLIER 4 RS vd 10 /NGEF THIRES RARATAL
DRR] I, PRGN 24 T R AR DAy | 5 s BRI I 2 2R 35T
TR X R P S, T 40025 S 250 i 8 i 2

SCIHEFH 60 H 4 Y vd10 /N K LB HL Y
ot E A VL NS g [ o AN =57 =edE  E4 H o E
BRI M 12 H 3 12 2 4 g €57 /NEAE A Es
PO R e RS S S o /NS PSR 1 RS,
2 EAX A AR T LI BEER K 0.1 mI/10 g #EH
BT E T IR 24 1~2 g/d, $5 BRI FI 3 iy 14
FTAR LA BN N B 1.1 g 193 A A5 0.
S g B 7R & 10 of (kg-d) B H 7
L FRAR Y 2 A 4 AR, B 25 20 3
FLLEBAA H 7 10,20 .40 of (kg-d)HEH  4iE R A
HTP G R A B S o (kg- )WY | S EST
i 28 d,
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23 ERIEERE
1% % 1 He 22 518 T 59 0.2 mL BRI/ INERL , B
Ja FE T BRI IR AT HIEE . A SROEL T,
{#i F} Phoenix Micron IV HR JiS BRAHHL 43 51 %5F 4% 2 /)N
SR THR AL
24 fIMERE

W R I /N BB ARG ZE i aG iy 8 h A
1% 0% 2 b 22 8 1 s 1 S R/ B, T 2 07 4G
LRI HR D i, FEZI0E T, (4 Granzfeld F1L %)
JREHR 53 0 % 2 /N B EA T A A T I0 5% A JERT B
AR
2.5 MMEFREFENEIMZEEENE

TR ¢ U, IS FE/ N, IR BHERRE
ANERHIRBRAE T O IR 3K [ v b . K IR Bk 2 21
UK G2 AR DR, D1 e, 1% 8 HE J4 @
PR & AT Y b M e . R
K Jm AT EUSCR 4 P Tmage J 3R A1FE1T AMZ
JE SR & 5 03
2.6 Western blot i%&#& il /)y BR A0 P R ZH 20 p—Akt,
FoxO1,FasL,Caspase-3 K Caspase-8 & B &KX

/N SALBE S5 S BOOU IR Bk , 85 T vk b3

PRI, -80 CIRAF, HUE MBS, A
RIPA 24 S5 TR 0K b se it | R I LR R
BCA VAN E 8 U LUK el 0], InA—dt
(FRFELLA 1:1 000),4 CHER R A T (ks
e 1:10 000) %5 FIFE 1 h, BJ5 , @K
A PRIRA o B s
2.7 FitESH

i1 SPSS 27.0 BEATHEH 3 #T , HHREBORMT & 1E
YA BRI L) “xas " FoR | 24110 LSRR
& )7 2250H7 (one—way ANOVA), J5 2555 K FHLSD
K, 5 22T MR GamesHowell K55, L) P<0.05
FoREFAGI R L,

ZR
3.1 BHNMRUMRRERSLER
HIR JEE FERH f s |, 25 1 0 IR /)N U0 IRR) B8 1f 25 9

B VREEIEE AR DG, IR @RI
i\o BRI/ H I, U240 2540, (4

23 X A

FERIZH

e SIS g ki

R LY, SEAIIAIE, %8B B =gl
BRUHIR JEC R 0 TG BH . 22 531 5 S BH A E b R Rl 2/
R HIJEC UL T2 B T AL, WL T T A I A A e LB
LTI IR TCI AR IR 4R A 4/ BRI
A BEE W, A5 A I FHE A, LA 1,
3.2 BH/NRUMAEBELE

5528 PO R LA BRI g B AR
AR AR A B A 355 B BRI A
(P<0.05,P<0.01) ; S AIZH 9 W H 5 AR5 i 2
P GBI E 7 b s R A BT B R IR
BIul Tt 5 (P<0.01)  4EA 28 A 1Y B i PR A o 7+
15 (P<0.01) ; 5 BB B Oy vl i b, e E
TR A P55 B PRI B B TR (P<001),
Y2 A AU A P B PERIEYI I B REIK(P0.01) ;
5B By mdl b A R A R A S
B R4 B B R (P<0.01) , TEILEE 1,18 2,

1 FHENRUMEE A ES B FEIRIE (x2s,n=6, V)

2H 5] A PEHRIR B I RIR
25 X RR A 42.00+4.00 165+9.03
HRIZ 4.00+2.83%* 7.33+3.01%+*
B E A 4.67+3.50%* 8.17+3.82%

48.3322.42%500
78.50+]1.87 #4400
24.835.7g AR

LR B 7R gl
LA By A
AR AU
T 525 AR IRZE LA, #P<0.05, *# P<O01; SR 2H L1488, #P<0.01
5% BARA B 7 5 20 He A, 22 P<0.01 ; 55 FAIA B 7 w41

388, B9P<0.01; 5 BB H 5 ) 4 g, <P<0.01

33 BENMRUMRARFERIMZEEE LR

WL L S RS R 7 , 25 E x HR AL/ R
WIRLHLUE A IE R 25 245 R T, Qe (ot 2] i fe
IR HARHES T B N RRAS R, 252
FURAE , (R L2 SMEIR I RS, AR HES ) 3%
il JEOCARR R K s B W A 5 ()R 2 /N SR
P BEEE A ST, 45 20 AN S i FLT v el
S RAEAEZR A AN SR PO R A T 2 W A 1
RS SR AR, AMIHES AR5

525 O B LA ORI I T iR o
Fe R AL RN AE AR R A ZH A R JBE S 2 TR B W
I (P<0.01) ; S A 25 H J7 {50 1 41 e,

19.00+5 .44 %+#00
35.17+2.79%#A400
6.00+1 .41 %*0k

2R E 7 PRl

ZEBIW] B 77 R A A

& 1 FENMRIREBES(x50)



1RE H EE 2GR 2224R hitp://hnzyydxxb.hnuem.edu.cn

2024 4F5R 44 3

§83E

C=)

<<<<<
<<<<<

‘‘‘‘‘

£ L8

g3 L3 EEE8 s 5 x == A0 ENN 38
o a2 0 G G T T AT A O G 0 G

CEbELE
s
§

X AR

mmmmmmm

st EZW
in = GBS e e N B = E
L] AL DR sl

g82

5

% A Y
ERRARRRRRARRERARRRRRRRRARRRAT
'
i N
¥
A\
s
e

|

[« g8
8

B8 iiiiiesb ez iBiii T
}
y ;

=

At L
» EEEEBEEEEE 8 £ o
H

&

H

mmmmmm

2R E 7P

mmmmmmm

ZEIAN B IR

zzzzz
uuuuu
nnnnn
zzzzz

<<<<<<

«««««

‘‘‘‘‘‘

nnnnn
uuuuuu

3
g
H

YR A4

B2 HHENRMEEE

A LN E e SN =15 s e E S B G b 2 R 0 Y
2RI BT 5 (P<0.01) ; 5328 B 5 th3) 41
L, % B BH B e 7 e 40 R R A 2 SRR B i
THE (P<0.01) s 5 B B O m il al b, 4k %
A AR M IR B B FEAIK (P<0.01) . TEILER
2 K&l 3,

®2 BANBAMEIMLEEE (xts,n=6, um)

215 SN R R
25 X IR 2 52.25+1.27
iRz 5.4020.727%%
A GLIRE DR i h=ec 5.85+0.51%*
P E R el 16.881,65% 540
WL E O R el 25.8542,76 #4000
HeAEE AN 14,5521 .92 008
T 52 O IRGL LA ##P<0.01; SO 4T H AR, "P<0.01; 5%

BABA H 540 A, 22P<0.01; 5 g BB B 7 hi fl Heds
BOP<0.01 ; 57 A8 B 5 ikl 4l Fe g, 4P<0.01,,

A S LN S g ke
B3 REANREMRAR

3.4 FBHNMNBHMEALR
pase-3 K Caspase-8 & B FRiX/KTLLER
5523 O R Lo, BB g B B AR v

R A FNAEAE R A p-Akt H R IRKCE B
4K (P<0.01) ,FoxO1  FasL Caspase—3 #l Caspase—8
BB B T (P<0.01) , ST A, ik
FIEA B G b s Rl i A AR 2 A 4 p-Ake 8K
(13235 7K 1 7+ 55 (P<0.01) , FoxO1 Al FasL 21
TR R (P<0.01) BT B AR b L i
4 Caspase-3 T FIAKFRHK (P<0.05,P<0.01) ,
BEFAB H 7 SR 4 Caspase—8 £ H 3Rk /K

1 p—Akt,FoxO1, FasL,Cas-

B S AR (P<0.01) . 5 BT B J7 IR S 20 e g,
BT H 7 sl i AR R A 2] p-Akt B F1RIA
KB T 5 (P<0.01), BT H J7 b e 770 R 2
FoxO1 ,FasL Caspase-3 # Caspase—8 FEAF LK

@ sé‘% A "30@““’ 1)
YR AU

L.

SOp,m u@&@“f%
FAMIETT PR B A TR
T4 (HE, x400)
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*3 FHPMRLMIRELR p-Akt FoxO1,FasL, Caspase-3 Fl1 Caspase—8 T H RIEIKF (x+s,n=6)
25 p—Akt FoxO1 FasL Caspase—-3 Caspase—8
25 X R 0.90+0.04 0.63+0.03 0.66+0.02 0.78+0.04 0.68+0.04
HERIZH 0.3920.02%* 2.01£0.41% 1.9920.09%* 1.7620.11%* 1.6720.10%*
PEBABA B I IR 2 0.52:£0.01 5 1.68+0.02%# 1.72+0.15%# 1.52+0.13%* 1.5720.04%*
PERARA H 7 4 0.5320.03 %" 1.4120.11 %300 1.29+0.10*##040 1.3220.07#3#00 1.1820.05%#A40
PEBAM B J7 i i A 0.73:£0.03 #4400 1.08+0.08*##4AH0 1.13+0.08 44 1.08+0.02 #4400 0.98+0.03 #4400
4 AN 0.6020.04%##A AT 1.7720.04 #3008 1.6420.06%+#0I08s 1.6420.01 #0058 1.6520.07#*008

1 528 X BEH FUAE, #+P<0.01 ; SR AT, 'P<0.05, #P<0.01 ;5 35 BB H 5 K740 Hu 5%, 22P<0.01 ;55 35 A BH H 5 ) 21 1o

BOP<0.01; 5 A B Jy il sl e, “4P<0.01,

B i PRI (P<0.01) . 53 B H 5 bl s 2H LU %
AT H 5 e il i R4 A= 3R A 4 p-Ake RIS
KEBLEE T (P<0.01) , 32 BAWT H 5w R B4 Fox-
01 ,Caspase—3 Fil Caspase—8 £ H ik /K- HH i A
(P<0.01) ;44 A 4 FoxO1 ,FasL  Caspase—3 Fll
Caspase—8 £ [ #iA /K B i 5 (P<0.01) . 577 FA
W F 7w R AL LR e 3R A 4L p-Ak EEH R
FKEIH B (P<0.01),FoxO1 FasLCaspase—3 Fl1
Caspase—8 &% FF iR THE (P<0.01) , FEWLFR
3.K 4,

A B C D E F

60 kDa

P-AKT e o= oo e o o=

72 kDa

FoxQl = cmp o= = e o
31 kDa

FasL = o e e o o

32 kDa

Caspase-3’ — D D Ce— — —

Caspase-8 — D D — ——

55 kDa

B-actin @ e - e o= e e 43 kDa

4 &4H p-Akt FoxO1 FasL,Caspase-3 FA Caspase-8
EARIAKFILER

A X IR BABEAUA s CL B H 5 (5] ik 4 5 DL B B

H Il 4] BB H & el F AR A 4,

4 wig

PRI e R A MEAE e b & 1 s KU B
AE H i, BRI E M UEA T a4
ZIRAIR R L R L s P S Al ] ko B
RETTAN B, BT E  5 ORF IS A2 B BHANSE , st
B HES T AT B EAT, BRI A ST
PRI A, AL Zad I Y I R AN S 55 A 92 JIE 5
RP B LKA B RIS AR, 5 A s B 1L 1 2
RP & axat f2, 2 BB B 7 LA AN R 39 1
B H 73k, D A A 25, AN B SR
MRl a2z 12 AREE G I EOR LS

L HZAMIPE Z B 45 H Z 800G DS
=Ry HPHE NARIE S UAFR LR i AT AR,
JNE FETEERSR, AT 5125 FAT 5 6 LA BT
5 e, HA H PR BB BN
AR Z ) 32 EORHL, TEIG IR b AT el e 2¢
RP AR . TR SC R A TE R B, P i 37 1fi rp 24 R
P T K F Caspase—12 Fij{A  Caspase—2 Jfi 2k
IR, DRAF I I SRR 4 Bl A ARG - F0 P 2208
AHUEA PO PR TR XL RS A A —
FERAYEI A CIR B EEREBTTE Y A B TR
11 REZT I DR R e 5 B W B ol w e A X7
G Bk ILEE (phosphoinositide 3—Kinase, PI3K)/Akt {55
538 T MDM2 Al p-Akt BUFGA  IREA I EERY
Hrs,

/NERUHR I BRAHES SR s B B 5 v e )
ZH/N B HR I L0 TSR | 148 22 40 1 L B I
B, UHAEARE R, S4EER A /D RUIRIE
TEAXT H A B, WERA B H J7 b e 3R] i 20 b RE 4E 45
T H UL P HRE T ) L Ry, U A 2D 40
R 101 A5 R 40 | A PR P B 2 2R ey T A —
B PRI FEE PTG i R AR T SR N BRI P
Z R RIS P R SVERAL . A PRI 5
YOG Z , AR RS 10 S WO G AN 2 i Zh g
HUAE ST B U RO 200 A, AR i A8 A S
XU 2 X AU J i ) A e o R ) B, Pl A
1Y A BRI R AL I U RO A A AR
e 0 8 52 ™ S A A, IR BE T ™ R [ 284 )
B HIAIRIP /N A B AR IR W] BT ™, 7E
R RS B 2 A I v e B AR T E b R
2 /)N B P9 R 85 4 A A A5 2 T TR e HE S B 5, HL
HMZIZIRE . AR IBESMZ 2 322 e AT A i AL
AL, SR AN MR HES B B, R A — e A
JE RAREKR THLMETIRE L A R AR H
Ti RS HERE RP /)N BRI I 1E 5 45 48 5 D B8 M AR 4
PRI REA JEH EE R X,

Akt TEAERFAR TG FE | P8 155 )5 A A 0
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MIVERT, p-Akt 2 5 A NIIEFE | 4 TR0 RS AR DG
FEAGPE 2 FoxO B 5 [H 1 PIBK/Akt {55 7%
S ) FE BN Bz 2 TR AR A
KIFFELNEH . Western blot Z5 48R fE—EH =
(& B B 7 IIVE R, p—Akt 7£ rd 10 /)N BRI i
HA PRIk, 1 FoxO1  FasL  Caspase-3 Fil Cas
pase-8Fik R, p—Akt A LIENE FoxO PS5~ A+
FoxO 174,11} FoxO1 fY ARZRERSA T A OCHL I T2
FasL (335 , M52 A L0 T2 1 Caspase-3
H1 Caspase-8 fE AP T-AH G FH R B EHF = .
1B B 7 3 5 p- Akt B9 3R 3K, 5 T FoxO1
DA A% 380 40 L 5 1) e B A HG AR P 0 PR AL,
i TAE P T- 2L FasL A9 235, #ETMT %MK Caspase—8
M Caspase-3 B H ik, M5 21 ek 2 8 41 iy
PATPER]

25 iR B B 5 AT LAY RP /IS ER ) A
JEOCAN LR I 1, AERFRL I RS M 2 IS | DR 4L
N L4540 Je DR . 207 L I S LR VR T 1) i
AR S AkY/FoxO1/FasL i, FiH p-Akt, B
P FoxO1 FasL fFEHFFIRKE  SEMHIH] Caspase—8
M Caspase—3 fZFIASLIAY , ABFFRIESL B H
J5 AT B 2 iW 13 48 Akt/FoxO1/Fasl. {5 5 i B s /b
PR A A A P T, INITTRE S RP (3 i | iR 2
U IBLHAT A R B B
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