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[ Abstract] Objective: To explore the effective components, targets, and possible mechanisms of
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Wenshen Yangxue prescription in improving endometrial receptivity of aged female mice based on network
pharmacology and experimental verification. Method: Based on Bioinformatics Analysis Tool for Molecular
mechANism of Traditional Chinese Medicine (BATMAN-TCM ) and Integrative Pharmacology-based Research
Platform of Traditional Chinese Medicine, the components and targets of Wenshen Yangxue prescription were
retrieved, and the targets of ovulatory dysfunctional infertility were collected from the Online Mendelian
Inheritance in Man (OMIM) and GeneCards with "anovulatory sterility" and "anovulatory infertility" as
keywords. The protein-protein interaction (PPI) network was constructed based on STRING and the core targets
of Wenshen Yangxue prescription against ovulatory dysfunctional infertility were screened by Cytoscape,
followed by Gene Ontology (GO) term enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment of the core targets in DAVID database. Then, the "medicinal-component-target-pathway"
network was established and the core targets were verified by animal experiment. Result: A total of 253
components and 326 targets of Wenshen Yangxue prescription, 819 disease targets, and 74 common targets were
screened out. The common targets were mainly involved in the biological processes such as positive regulation of
nitric oxide biosynthetic process, positive regulation of cell proliferation, response to estradiol, aging, response
to oxidative stress, and angiogenesis. The GO term of response to oxidative stress and five of the top 20 KEGG

pathways were analyzed. According to the "medicinal-component-target-biological process/pathway" network,
41 chemical components in 20 medicinals participated in hypoxia inducible factor-1 (HIF-1) signaling pathway,
tumor necrosis factor (TNF) signaling pathway, forkhead box O (FOXO) signaling pathway, Toll-like receptor
(TLR) signal pathway, and phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway by
affecting 35 targets. The results of animal experiment showed that the prescription could increase the expression
of PI3K, phosphorylated PI3K (p-PI3K), Akt, phosphorylated Akt (p-Akt), forkhead box O3A (FoxO3A),
and phosphorylated FoxO3A (p-FoxO3A) in uterus of aged female ICR mice. Conclusion: Wenshen Yangxue
prescription interferes with oxidative stress and PI3K/Akt/FoxO3A signaling pathway by influencing Aktl, dual
oxidase 2 (DUOX2) , epidermal growth factor receptor (EGFR) , heme oxygenase-1 (HMOXI) ,
myeloperoxidase (MPO), and other targets, thereby improving endometrial receptivity of aged female mice.
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1w 11 h, 5E BTRE Ml 40 min (3% K & BB, SC ok AT

3 F BATMAN-TCM (http://bionet. ncpsb. org/
batman-tem/) Fll 5% & 24 Bl 22 5 G K R S # M5
AT INE FH2 Y3 AT AT LA XS
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JIT AT Ak 22 A, HE ST 21 B b 2 Ak 2E A O O
1A 2 90 F) I EE (OB ) >30%, 25 2 1 (DL ) >0.18 K
J8C AR A 3 1 O3 o
2 FHiE
2.1 SR I b T R HE B R A N 2 A
RS 3T BATMAN-TCM (http://bionet.ncpsb.
org/batman-tem/ ) FIHE G 25 B 24 - 5 50808 1, W B 21
Wk 25 4k 2% B A T AE B RE A, B O T A S R
0T 21 IR P 2 B AR . SR AR 2 N 28 1
IR % A5 B3R FE (OMIM) M2 GeneCards %1 98 JFE |, L)
“anovulatory sterility” #1“anovulatory infertility” & 5
TR, XF HE B B A P S 2 0 S0 AR R AT A D, ki R
A9 40 bR 22 8, >k FH DAVID (https: //david.nciferf.gov/,
version 6.7) % 8 A5 HE AT Ar AL, 7 HE BR R AR MR
ZEAE AR R
2.2 EFE I T 25 ) A B 5 HE B R A R 2 A
L R N T R v I 2SN 73 NN a7 I a1 i
STRING #( & J% (http://string-db.org/, Version 10.5)
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cytoscape3.5.1 B A4 A4 A U B 5% 1l J7 84 E AR K HE
B i B T AN 2 R A2 PR 6, 0 3 S A% 0 S
F A DAVIA 6.7, % H A 1k (GO) % 4 F¢ (http://
www.genome.jp/kegg/) il 5 AR A 5 FL R 4H 7 Bl 4
15 (KEGG) i i %4 #% 7 (http: //'www. geneontology.
org http: //www.genome.jp/kegg/) 73 5 X 1% 0> N £ 41
T AT D) fig i3 53 AT -
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40 min) , J5 T H A g 2, ok Z B, B SOk &
20 min, KK K 2B H 2R E FEINOK, B SR
AL FFER T AN, 55 IR ZIR G
a5 . ZIMIE A CCUKF AR . 22 S i R PE AR PR
(PMSG) , A 2 & B 2 PE B % 2 (HCG) (LA 1,51
Prospec /A f) , #tt 5 43 % 5 HOR-272,P139079) ; W i
Pk WL 3-38% A (PI3K) , i 2 1k (p) -PI3K, W iR 1k &
1 % % B (p-Akt) , Akt, B iz 1k X 3k fE 2 1 O3A
(p-Foxo3A), X3k HE 2 11 O3A (FoxO3A ) B 1A (2 [
Abcam 72 #] , it 5 43 %l & ab182651, ab189403,
ab38449, ab8805, ab47285, ab23683) ; 8- Il 3 K 11
(B-actin, 3¢ [ Rayantibody 2% Al , it 5 RM2001) ; Fiit
Yt % 11 Marker( 3 [E Thermo 2\ 7 , it 5 #26617) ; 3
Yy 2 41 B RNA 2 BUR 7 £, FastQuant cDNA 25 —
g & Wik F) &, SuperReal PreMix Plus (SYBR
Green ) & #fll & (AL BT RAR A AL RHEE A BRA R L5 45
% DP431,KR106,FP205).

232 X% sh%  SPF gk 32 A # ICR /MR [T
5 DUAR S50 sh A BN | A A RS SCXK(3E)
2016-0002] . /N BUAR #I B ALK 7 3R 1k 43 S &5 A
A B R K 45 ) v B A2 HE B 41 (COH) : PMSG
10 U/H  S256 259 43 A b C 34 300 3, MR 40 A
A 223 g/60 kg [ A <9 £75 1 2 23 3% 7N B
T R IR SR I 7 R i 4 (Mid Dose)
33.5 g-kg, B R 1/2 F0 245 43 % E AR
i L A A, BPURCE SR O 1K R & 4 (Low Dose)
16.75 g-kg' F il B 77 1l J7 &5 77 & 41 (High Dose)
67 g-kg s EBAYHEO02mL, HH16 . Fifs
FRAE B 7™ M e B AR 5 B K 2 B8 b m 1H 7 R B
I oA Yo 48 T e 0 34T .

2.3.3 {U#%  Centrifuge 5415R %1 &5 36 ¥ ¥k 25 0 Bl
(15 & Eppendorf/A H] ) ; SpectraMax M5 %l £ T fig
FRAY ( 2€ [ Molecular Devices 23 ) ) ; VE180 % {3 7
A FL LUK A, VE-186 7 5% £% Hi Uk Al ( 1 g K BE BHEL
AR/ 5] ; PowerPace Basic Y & it i, vk {3 Hi, V8 (36
[E Bio-Rad /> 7] ) ; PHS-25 A pH 3 (| ¥ S HL Bl 244X
A A RS W) 3 TS-1 AU (B IR (1 171 77 HopR I
IRASC 28 il 3 A7 BR A W] ) ; OSE-Y 10( G ) 8 H Bl 4 41
JE& A (R AR AR L st A R A A ) 5 SMA-1000 Y
A3 06 0 BEIE (38 MOTE G db A AR A R A A )
StepOne Plus AU 52 B 2% O & & R & B #iF =X 2 1
(Real-time PCR){Y (ZEE ABIAH] ).
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HF7F 18:00 B H 45254k 10 d, %5 11 H XF COH,
Low Dose, Mid Dose, High Dose 41 i i, [ i 17 15 14
SFPMSG 10 U/H 28 1 21 e B[R] Isf 332 5 45 1 A P 3
K, 48 h 5, M8 VE ST HCG10 U/, JF T 1 5 HCG
J&i 14 h 2% 4 /N B B8 I 500 7 0 H /0 BT T A ) 9
OYETE NGO BRAE AR UKL 1 58 % B 1L, ) B R
111 05 I T8 R 0 L UE AR T B — T
4% 22 B W b [ 2, A A RS R, TR
AL G, g% 4 AR VA K PIK, Akt, FoxO3A
B 2235, 55— it -80 °C vk 4 H T Real-time PCR £
I Y% RIPA 25 114l 82 X500, o A28 1 il 4 4] 590
Protease inhibitor cocktail £ 2 F 4170 1 7] , 40 2L 4%
M8 10% ) 3% , B4 21 10 mg i A RIPA 2L fi# W 100
pL, F 5210 SR VK % F 15 min, 13 000 r-min’
(4°C)E.0> 30 min( F 0¥ 9 em, FH). B L,
FFK 13 000 r*min' (4 °C) &0 1 h, B B, /03—
80 °C & 17 , | T & M #e ¥ B il 15 (Western blot)
a1

2.3.5 Real-time PCR % il /N B+ & PI3K, Akt,
FoxO3A mRNA WKL ¥ FHALE T 0.9% A
A 40 S B B R TR — 2T UK v, SR FH R B 2 4L
JE R TG TR AE B L SR FH 3l ) 41 20 RN A H2 BG4 2
U RNA, FastQuant cDNA %f — 5 & Wik 7 & & %
5¢ , Hl SuperReal PreMix Plus(SYBR Green) i i &
i 17 Real-time PCR £ ] . 7£ 20 pL & & & m A
PCR Mix 12.5 pL, [ . TG4 5 wL, ik cDNA
1 wL,ddH,0 10 wL, & T Real-time PCRAY 1,95 °C
A% 3 min, 95 °CZE ¥ 10 5,60 °CiR k , #E4H1 20 s,
95°CAEM: 15 s, 7E 72 °CRAED AT 5, L 40N E R,
B J5 72 °C ZE fifi 5 min, 2“3 54 PI3K, Akt Al
FoxO3A mRNA AYAH XS & & . 51915 51 i 75 0 1931
EYFHEA R AR AL FEREIEL,

*x1 5IMFEF
Table 1 Primer sequences
AR JF 51 (5-3") KB /bp

PI3K - #% CCACGACCATCTTCGGGTG 75
i GGGGAGTAAACATTCCACTAGGA

Akt | ATGAACGACGTAGCCATTGTG 116
T TTGTAGCCAATAAAGGTGCCAT

FoxO3A  Liif CTGGGGGAACCTGTCCTATG 210
T TCATTCTGAACGCGCATGAAG

B-actin 9 AGGTCGGTGTGAACGGATTTG 123

Fiif TGTAGACCATGTAGTTGAGGTCA

2.3.6 Western blot %4 il /)N i F & PI3K, p-PI3K,
Akt, p-Akt, FoxO3A, p-FoxO3A fE 11 % i * M
BCA 12t 77 &5 6 I 2 1 ok B2, B UK A B FE 120 pgo
W 4 e 60 'V HL K 20 min, 43 5 B 1E H 100 V38 3 $i
YL A 1 Marker & 8 22 B3 VK45 IR B[] . 300 mA fH I
T H 022 um L £ F W W & %5 (PVDF) JIi % i
90 min. 5% M Jg 2F 45 -TBST # B — 41 (1:2 000) ,
4 °CARFFEIRME B K o K H PR, TBST Pk 31K,
B 15 min, —HUBEFE 5% B 2F U5-TBST i B —
P, - Fi % IgG(H+L)HRP 1:5 000, 5 IR & 1 h,
TBST A% 15 min, £ 3K . ECL &G b2 &t
VB G , BE OGN ] A 2~30 min. BE B SAS £ g8t
ol AT R AR AT HT -
2.3.7 f E 4 24k F ke I E 4 41 PIBK, p-
PI3K , Akt,p-Akt, FoxO3A,p-FoxO3A & |1 % ik L1
B HLIREA  BURE 3 mm JB B 2 EER K B
W1, EE A T R 5% 6 20 min, U 4 pum,
R R E 4 B B KAk BB R N R
a4 A Wy T REL BT 750 4 47 BELIBTY , 28 1 R I 10 min; 48
Ji FH W R £ 2% v (PBS) P %k 3 WK, £ YK 3 min. il
A—PUJ5 4 °CRl B PBS Wik 3 WK, I A K . — 4t
37 °CR %6 20 min; PBS # ¥t 3 minx3 X ; DAB &
a0, R EE N IER .
238 Gtk GiitcE 4 Mok H SPSS 22.0 4K
PF AR5 A IE A0 1 R Xas R, B
ZorMrZH R, FEFEAR/DEEEER
- (LSD) K56, J7 22 A4S 55 ] Games-Howell fi 4 , P<
0.05 W EFAZITFE XL,
3 &R
3.0 R IR T A s RO AR T A R
BATMAN-TCM H 2 50408 P2 il ' 5% 1fil 75 ' OB>30%,
DL>0.18 122 iy , F B Al 27 173 253 4>, I X i £
BG3RE I R EE AR HEA T I A IR 326 1 2 WA
3.2 R SR M T 6 T HE O B A R A0 A% 0 H bR
W26 53 Ak OMIM Bis e, Wi 46 1 HF B e A 14
N ZERE R R KR , 2 1F DAVID FRfE1k , 25 3 5 2k 3k
5 819 MG HL AR . FET STRING ¥u¥s )& vh 19 5 (1
JoT -8 1 AR AR RIS A IR R i T T AR AR
s 55 HE B B A5 PR AN 22 i 952 95 #0 A 22 0] (9 AH AR
D2, AR AE VR 4%, 2R3k AR LG AR 74 WL R
1, 5T STRING #4fs % , I3 iz Cytoscape 3K 1+ A H.
TEFIM% . W32,
3.3 URE SR T VA T HE O R4S MR 20 A% 0 B AR
I BE K i # Mt 3E T DAVID BUHE JE B GO Al
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x2 EBEFMITAFTHINER SR 2 EZO IR

Table 2 Core targets of Wenshen Yangxue prescription in
treatment of ovulation disorder infertility
%> AR 9 ELE %7 bR
1 TP53 26 IL6 51 DRD2
2 PTEN 27 MMP2 52 SERPINE1
3 Aktl 28 IFNG 53 PONI1
4 CTNNBI1 29 FN1 54 OPRM1
5 TNF 30 SPP1 55 IGFBP3
6 AR 31 STAT3 56 NCOA2
7 CHEK2 32 CDKN2A 57 ALOXS5
8 EGF 33 ADRA2C 58 GSK3B
9 MYC 34 ADRBI1 59 MAPK14
10 IGF2 35 AHR 60 PTGS2
11 EGFR 36 BAX 61 SOD1
12 INSR 37 PGR 62 BCL2
13 ESR1 38 RUNXITI 63 CASP3
14 MAPKI1 39 TDRD7 64 CXCLS8
15 RAF1 40 TOP1 65 CASP8
16 PPARG 41 F2 66 CCL2
17 ERBB2 42 CRP 67 STAT1
18 TGFBI 43 CAT 68 IL4
19 EDN1 44 VEGFA 69 PLAU
20 IL10 45 MMP9 70 MMPI1
21 IL1B 46 KDR 71 DUOX2
22 ESR2 47 POR 72 HMOXI1
23 FOS 48 NR3Cl1 73 MPO
24 AKRI1C3 49 CTSD 74 PTGSI1
25 TNFRSF1B 50 PCNA

KEGG xf A #E AR 7F 47 T 58 F 3 1% 73 A, % £ His 122
s R A AR P AE BN B R 20 AT IR A 4
BT, LA W 2 ok 72 R G\ A b, DA RE DR LL 238 Sy A A
P A X e 0 F AR S B 4E T ET 20 19 GO
o A R — AL B R WA B AR Y T A A
(positive regulation of nitric oxide biosynthetic
process) , 4l Jifd 34 % 19 1E I #% (positive regulation of
cell proliferation) , Xf M — [ B [ W (response to
estradiol) , % 1k (aging) , % 1k N 3 2 I (response to
oxidative stress) , Il % /£ % (angiogenesis) % . LAk,
X L8 I A FL AR 2R R T HIF-1 5 5 1 (HIF-1
signaling pathway) , TNF 1§ 5 il % (TNF signaling
pathway) , FOXO f§ & i % (FOXO signaling
pathway) , Toll ££ 5% 1K {5 5 18 ¥ ( Toll-like receptor
signaling pathway) , PI3K/Akt {5 5 il [ (PI3K/Akt
- 200 -

signaling pathway ) %5 {5 5 i % .

3.4 IR AL DT IR ST HE O BRI N 2 2 4E M 2% O
Br X GO it # 4 Ak I 3 [ N (response to
oxidative stress) & KEGG Hi 20 H (19 5 /> B 235 J% ok
A5 030 AT v 24 - o) S AR - ) o aod AR B
Z YR 2% o A HE DD R AT 7+ WA AL O AR R,
2 11 25 1) (kaempferol) , #l JZ & (quercetin) , /K BR
H % (luteolin) , # % % (baicalein) , W # % %
(wogonin) fll B-1] 8 | & (beta-carotene) = 5 T & fk
BLE R L X e o FEEAFAE T AR RAT A AL
T g B RS 1S Mo 2y b g AE T Akt
DUOX2, EGFR, HMOX1, MPO # 5 5¢ AL . LA
KEGG it # & 573 17 PAE /NS I 20 FR A 54>
T3 [ A3 AT, 25 R & AL 20 b b 2y 41 R AR 2R ALY,
XS 4338 o 5 M 35 S # AR 2 5 T HIF-1 signaling
pathway, TNF signaling pathway, FoxO signaling
pathway, Toll-like receptor signaling pathway #I
PI3K/Akt signaling pathway,

3.5 B SR M5 % % ICR /) BB PIBK/AKY
FoxO3A mRNA W 525 414 L, Low Dose 4
PI3K mRNA F} & , Mid Dose 41 PI3K mRNA F [,
25 BAT G532 8 L(P<0.05) ,COH 41, Low Dose
41 Akt mRNA,FoxO3A mRNA F+ %, 22 5% B 40t
2 7 Y (P<0.01, P<0.05) , Mid Dose 241 FoxO3A
mRNA %3k 8 % T/ (P<0.01) ;5 COH 4 Hb %%,
Mid Dose 41 PI3K mRNA T [% , Mid Dose 41 , High
Dose 41 Akt mRNA ,FoxO3A mRNA ik R, 257
HA G X (P<0.01,P<0.05), WL3K3,

%3 BS3MhA8 AR ICR /MR T E PI3K, Akt, Fox03A
mRNA RAWID (x£s5,n=16)

Table 3 Effect of expression of Wenshen Yangxue prescription on

PI3K, Akt, FoxO3A mRNA in uterus of 8-month-old female ICR

mice (X+s,n=16)

fuilRees

i . PI3K AktA FoxO3A
/g kg
2 H 1.00+0.16 1.01£0.20  1.01+0.12
COH 10U/ 1.35+0.16 1.49+0.14" 3.01£0.27”

Low Dose 16.75 1.54+0.19"  1.46+0.13" 2.92+0.29%

Mid Dose 33.5 0.55+0.08"* 0.94+0.12% 1.87+0.17**

High Dose 67 1.38+0.18  0.97+0.14% 1.50+0.29"

525 A4 i P<0.05,2P<0.01; 5 COH 41 [t % ¥ P<0.05,
Yp<0.01(F4[).
3.6 IR B FF I )7 X % ICR /D Bl T B PI3K/AKY/
FoxO3A il i & 1R B K FWgm 525 41
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It , COH 4 p-Akt, Akt, p-FoxO3A,FoxO3A £ ik
p-PI3K o — 84 kDa

Thm, =5 BA G028 L (P<0.05); 5 COH 4 M
It , Mid Dose 41 p-PI3K, PI3K % i5 F [% , Mid Dose
2 fl High Dose 41 p-Akt, Akt, p-FoxO3A, FoxO3A
RBAKF TR, 25 B4 %1% 8 L (P<0.05) .
L1,

3.7 HRE A Sk A R IR B S i 5 X ICR /) B
B PI3K/Akt/FoxO3A il g Y52 M 525 A A L,
COH 41 p-PI3K J} & , Low Dose 41 #1 Mid Dose 41
p-PIBK T F%, 2 5 H il 2% L (P<0.05);COH 41,
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5 , High Dose 4] p-FoxO3A B & Tt & , A R H & il
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Fig. 1 Effect of Wenshen Yangxue prescription on PI3K/Akt/

FoxO3A pathway protein level in uterus of mice
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mice
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Table 4 Effect of Wenshen Yangxue prescription on PI3K/Akt/

FoxO3A pathway protein level in uterus of mice (x+s,n=16)

a0 billh==s PI3K Akt FoxO3A

/g-kg /B-actin /B-actin /B-actin

2 37.81+1.39 12.61£1.02 13.76+0.40
COH 10 U/H 44.1243.54"  28.95+1.34%  38.98+1.57%
Low Dose 16.75  22.73+0.54*% 28.49+1.26% 38.66+1.03%

Mid Dose  33.5 16.26£0.99%% 19.53+1.41>% 28.45+0.79%

High Dose 67 42.16+3.92 12.74+1.71Y 22.63+0.65>*

4 itig
RO 7B N IR 2 1 R IR 6 PR Al G B , g

241 HEOP 25 1 m] A4 E B v A K % S HE R (R[] B
XF B N R — i TR, 5 0 TR R
M T H B HE O R AT R SR A Y I R AR AR
ifi H. COH X /Iy BRUIG £ T GE A 52 W, COH 51 & 19 Jif
5 E RN OTT BB FL R B ST B R R

B AE B 5% € 28 00F 52 B 5% 1 5 AT LA RS n o i
/N BRUGR HE B B8, B2 8 /D BUZE 35 850 e (R R AL
SR HUCERHEN B RS BA D AN IE A
D] I AR SR T 9 245 24 B 2% 7 ik 4 BT IR 3R 0 T 3R
I HE 1 B A5 M AN 28 R VS E B AR, O ) 8 2 W) RN
LA B AR R T AE 2%, X A SR AR AT AR W15 B
GIATT R T 2 i Ay B A A ) A R R 2
W2 AT DA B O, D B BE R R i 5 TR T HE
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U o N o ol N RECR 7 B S U Y ) 3 W S S ]
TS A sh A S 0 UE TR 3R Iy R 6% 38
P /N BT PI3K, Akt Fll FoxO3A A ki, 50
o 1 B R 2

Xf 24 W SE AR R s BEBR 2 BT, AT 74 4 3T
I FR , % F STRING #4l5 2 Al Cytoscape, #) # J 4
BEARAH BLAE I OC 2R W 46, JF 03X SE R AR BEAT AR W A5
Bt XEHFAR FE S5 T A MEA LY
A it B A IE 8 2 (positive regulation of nitric
oxide biosynthetic process) , I M — BE (9 & W
(response to estradiol) , % 1k L #{ (response to
oxidative stress) , 4 4 JZ )i/ (inflammatory response)
Sk . AEHROR RIS P AN 22 v S Al BRI B 48
i S BCHE BP0 2 D R, O ELE G AR Ak N B
FIIK B2 58 0E 175 - 10 22 98 BP0 5L 25 5 E A R S3L £k 45 2
fE T W T35 & HE O B A AN 4202 St SRR B
N A IR AT 3 — 28 o0 B, kB AL A SR AR Akt
DUOX2,EGFR, HMOX1,MPO & &5 T & 1k 1 # )%
DL, 3% S LR T BE 2 R B SR I T 38 2o 5 o AR A 0 I
SO T AR B R A AN 2 Y B AR . A, xS
A bR T KEGG 20 BT, XF P B e /ME AT 20 3 %
{14 = 23 % AT 34T PI3K/AKt {5 538 5 16 U1 3L 6%
#UIRe T R B b R ¥R SR /R . JOHN 4
B PI3K/AKt 5 5 1 it — 2% 5 B0k & % U1 A
SK Y 3E A PI3KGE B S 5 7> TR B & 3L
Ji iy B 0 A A B S T ) 9% B 96 1) YK 4% B I ) A
A3 O e B AS o A BE R SR b 2 B R Ak
i o IR 45 PI3K/AK {5 5 3l % T LA 5 B 5L it 45 2
BB B AN S 2 -y RO AR A A i
TR /30 % 22 2 ) 2% J UL B % I 5 3 o 52 e Akl
DUOX2,EGFR,HMOX1, MPO 55 ¥ ¥ T 1l %8 1k [/
WK PI3K/AKt K FoxO3A {5 538 1A Y7 HE B F -1
AN

TE N R AL TR G SR LR IR G R F
P SRR SR, S R IR A DR AL B A A 1Y) OC B A
o TEWI AL AR b, A0 M 0 A S 0 T A B A
T N R A R AT . — BLE S IT R, 46
JH 3k i 448 A E e R T, R N R Ak g R 2
B, WG R KR B2 0 R o BB O R OE R 5 N
PI3K/Akt {5 5l s 02 — 45 2 5 IR 4 HLAK 19 20 Jid 4%
B A de TR AE S . Ak kT 4 i i B8 A
AR AR B E DY, p-AktSE AktI TG HEIE S,
56 & R % UIAR G , 78 75 N 55 Ak 3o 7 v
p-Akt 2 FHE/E M . FOXO %% i 51 & PI3K/Akt i
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B T RGN 2 . PI3K/AKt i 1 7 F T FoxO &
1 A 2 b A7 a5k 35 1 52 1 FoxO T i — &R 1 5
20 6 i AL T R R B B R OG 3k R 3R AT
FoxO3A Z: 5/l 75 W IR Ak, B 3X — i 72 AT
AE 5 40 M ke g T4 Y. AWESY K B COH 4L,
T B PI3K, Akt Fll FoxO3A ) 3 35 i 24 71 &, i W
COH & B2 5 ) T 75 P9 5 200 e 7y 3 5 A0 ) 1~ 3
24 35 B 35 1 7 7 S PI3K., Akt Al FoxO3A ) %
A ONFERRE N R AR E B AR KK
SV, AT RLAE DY rp 25 1] B i 95 2 PI3K/Akt/FoxO3A
{545 18 2 COH B R M T & WA Z M & &

AR SCE S X 4% 24 B A 7 R IR R I 20
Fofr v 245 - B - B A - A W 2 2ok R 3 B 22 2 I 2% i )
2RI R T R AR L 5 2 08 - 2 bR 22 TR Y
ORHK, I HoRe 08 W1 I B % 10 05 16 9T HE O R A AN
2 2 RO R N AR O A W A o B AT RE Y AR AL
il Sk 5 A7 YA 9T HE O B AN 2 B AR I TR K
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