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[Abstract] Objective: To explore the mechanism of herbal pair Astragali Radix-Puerariae Lobatae
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Radix (AR-PLR) against type 2 diabetes mellitus (T2DM) based on network pharmacology and experimental
verification. Method: The active ingredients and targets of AR and PLR were retrieved from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP). The related targets of
T2DM were retrieved from disease databases and the common targets of drugs and diseases were extracted. The
protein-protein interaction (PPI) network was analyzed and constructed by STRING and the network topology of
key targets was analyzed by Cytoscape 3.7.1. Then gene ontology (GO) and Kyoto encyclopedia of genes and
genomes (KEGG) enrichment analyses of core targets were carried out by DAVID to explore its possible
molecular mechanism. The T2DM model was induced in rats by the high-fat diet combined with tail intravenous
injection of streptozocin. The rats were divided into a normal group, a model group, a metformin group, and
high-, medium- and low-dose AR-PLR groups. After four weeks of intragastric administration, the serum levels
of fasting blood sugar (FBS), fasting insulin( FINS) , aspartate aminotransferase( AST) , alanine aminotransferase
(ALT) , triglyceride (TG) , total cholesterol (TC) , low-density lipoprotein cholesterin (LDL-C) , high-density
lipoprotein cholesterin (HDL-C) , interleukin-6 (IL-6) , and tumor necrosis factor-a (TNF-«) of rats in each
group were measured. The protein expression of insulin receptor substrate-2 (IRS-2) , phosphatidylinositol
3-kinase (PI3K) , protein kinase B (Akt) , and forkhead box transcription factor O1 (FoxO1) in rat liver was
detected by Western blot. Result: A total of 131 core targets of AR-PLR in the treatment of T2DM were
screened out by network pharmacology, where Aktl, mitogen-activated protein kinase 1 (MAPK1), TNF-«,and
IL-6 were critical. As revealed by KEGG enrichment analysis, AR-PLR exerted the hypoglycemic effect mainly
through the PI3K/Akt, TNF, and FoxO signaling pathways. Compared with the model group, the high- and
medium-dose AR-PLR groups showed reduced FBS and FINS levels and increased glycogen level (P<0.05,
P<0.01),all the AR-PLR groups showed decreased levels of AST,ALT, TG, and LDL-C (P<0.05,P<0.01), the
high- and low-dose AR-PLR groups showed decreased TC levels (P<0.05). Compared with the model group, the
high- and medium-dose AR-PLR groups showed reduced levels of IL-6 and TNF-a (P<0.05, P<0.01), and the
high-dose AR-PLR group showed increased expression of IRS-2, Akt, p-Akt, PI3K, and p-PI3K, and
decreased expression of FoxOl protein (P<0.05). Conclusion: AR-PLR has the characteristics of
multi-component, Multi-target and multi-pathway in the treatment of T2DM. This herbal pair may regulate the
PI3K/Akt/FoxO1 signaling pathway through IL-6, TNF- «, and other targets to affect insulin resistance,
glycogen synthesis, gluconeogenesis, glucose transport, inflammation, immune response, and other processes,
thereby treating T2DM.

[Keywords] Astragali Radix-Puerariae Lobatae Radix; network pharmacology; phosphatidylinositol
3-kinase(PI3K )/protein kinase B ( Akt)/forkhead box transcription factor O1(FoxO1) signaling pathway; type 2
diabetes mellitus (T2DM) ; interleukin-6(1L-6) ; tumor necrosis factor-a( TNF-«)
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Table 1 Astragali Radix-Puerariae Radix herb pair active ingredient

I 10 N2 SCHR AR 72, B B -5 MR 2 X0 S A i g3 29 4>, H
R 25 AR FEE ST, I A R R
TFHFMN, ®REER, KT H (astragaloside 1T,
astragaloside 1, astragaloside IIl , astragaloside IV ), #%
T £ B {2- (chloromethyl) -4- (4-nitrophenyl)
thiazole| 55>, B MR 44>, AL FE oW IE 35 K L B-A 1
A - R ROR R WL 1 E AR AR T
FL8AA BN M HTHE R 415 A B A R SO
A IE R A S A B A 1984

gl MOL ID T Ay OB/% DL
B MOL000211 T F il 5538  0.78
B MOLO000239 HEMTE 50.83  0.29
# MOL000296 % #2110 3691  0.75
O MOL000033 (35,85,9S8,10R, 13R,14S,17R)-10, 13-dimethyl-17-[ (2R, 5S)-5-propan-2-yloctan-2-yl]-  36.23  0.78

2,3,4,7,8,9,11,12,14,15,16,17 dodecahydro-1H-cyclopenta [ a |phenanthren-3-ol

H MOL000354 SRA%E 49.60 031
oy MOLO000371  3,9-—-O-H 3 J& 75 7 %l . 42180 iy 53.74  0.48
g MOLO000374 5’ -3 5L 5™ St Y5 EE-2 7,57 - —.-O-75 % 5 17 4172 0.69
g MOL000378  7-O-H 3 5 6™ &1 - ¥ it 74.69  0.30
R MOL000379 9, 10-—Hl % 5L 5L # i -3-O-B-D -7 % Bl 11 36.74 092
T MOLO000380 (6aR,11aR)-9,10-dimethoxy-6a, 11a-dihydro-6H-benzofurano[ 3,2-c Jchromen-3-ol 64.26 0.42
B MOLO000387 k7 X ik 31.10  0.67
B MOLO000398 5 # fiil 109.99  0.30
B MOL000417 B 5 % i 47.75  0.24
B MOL000422 1l 25 41.88 024
# MOL000433 Mg 68.96  0.71
[ g8 MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26
e MOLO000439 isomucronulatol-7,2'-di-O-glucosiole 4928  0.62
B MOL000442  1,7- "3 5E-3,9- 1 S L 2L Al 47 39.05  0.48
g MOL000098  Hfi iz % 4643 028
B MOL000407 #EH IV 46.06  0.18
g MOLO000403 ¥ EF 1 46.06  0.13
1 MOL000401  # f H 45 1 46.79  0.11
[ MOLO000405 ¥ g H 4 1T 31.83  0.10
B - L - -

B AR MOL000358  B-4+ fif I 36.91  0.75
B R MOL002959  3'-F 4 3 K TG 470 4857 024
5 MOL003629  daidzein-4, 7-diglucoside 4727 067
R AR MOLO000392 -4 #£ 1 % 69.67  0.21
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T P 8073 - AR B T R 4 b, S 3 221 A
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L T T R R B 2y B AT R R G
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STRING 11.0 7E£k V- £ % 3 5] #8 £ 47 53 #4521 1)
25 1) -9 0 B8 05 PPT I 4% . 4k T, 3 43 Cytoscape
3.7.1 Bk0F 9 I O 5 PP 4% B 4 B 4 B, LA
Degree {H A #5 42 HU 31 245 9 - 9% 9 5 [ Hithubs ]
2% Horb HE 2 ST B9 20 A0 B SR IR R AP-1 5%
F P (JUN) % 3 I RELA (RELA) , 4 g i 933 $it
J5 pS3(TP53), Aktl, 22 24 J5U i 1k 28 11 34 (MAPK )
1, TNF,IL-6, 3 3R Z A (ESR) 1, MAPK 14, Jiz 2 [
FOS(FOS) ,J# 3 MYC(MYC) ,MAPKS, 2 M
(CAV) 1, £ K HF2ZIK(EGFR),IL-10, {5 5%
T 5 B S BT T (STAT) 1, 28 9 8% B X 52 1K
(RXRA) , K415 3 I F 1a(HIF1A) , IL-4, #% 5% 5t
K F-«B il A F a(IkBa) , W3 2, 2 il v] #11k
ZEAR AN R O B R (£1) 3 WA R
B e R A2 B T 5 3% B0 R (A1) R B 5 e =2 T
3.1.4 LR IREAE B M {5 B DAVID 6.7
B o f B R -E AR 2GR T T2DM 9 131456
SEAL R A UE T GO E B M M KEGG il B 0 Hr o 25
RRW, - R 2 XA JT T2DM 363 & 643 4
BP,58 4~ CC Lk J¢ 117 4~ MF. 1E B {H P<0.01 4
0 SR T Y9 GO TR REZE SRR KEGG i i, I #l
HRIGF #HATH & . Hrp, BP 3 % & X response to
drug, positive regulation of transcription from RNA
polymerase II promoter, negative regulation of
apoptotic process, positive regulation of transcription,
DNA-templated, response to hypoxia, aging 55 2| 9 i
FEHEAT T ; MF £ 22 X) enzyme binding, identical
protein binding, protein heterodimerization activity,
protein binding 45 4> F T B8 Jy T A W E AE H ; W A
CC 43 B b 3 B 2 % extracellular space, membrane
raft, extracellular region, cytosol, caveola 55 4ff Jify 4 43
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F2 BR-BRHAXETT T2DM ZAE iR =
Table 2 Core candidate targets of Astragali Radix-Puerariae

Radix herb pair for treatment of T2DM

AR B Aot Aot AR R
JUN 35 0.08 0.49 15.43
RELA 32 0.05 0.48 15.84
TP53 32 0.10 0.46 13.09
Aktl 31 0.10 0.47 11.65
MAPK1 31 0.11 0.48 14.55
TNF 28 0.09 0.47 14.57
IL-6 24 0.06 0.45 14.79
ESR1 23 0.05 0.44 15.57
MAPK14 23 0.03 0.45 17.57
FOS 23 0.04 0.45 16.70
MYC 20 0.02 0.45 18.50
MAPKS 19 0.03 0.43 14.68
CAV1 18 0.06 0.45 11.00
EGFR 18 0.07 0.43 14.06
IL-10 17 0.03 0.39 12.41
STAT1 16 0.03 0.45 17.88
RXRA 16 0.10 0.44 13.38
HIF1A 15 0.01 0.43 20.53
IL-4 15 0.05 0.40 16.53
IkBa 15 0.01 0.43 19.27

A EEH . KEGG i & 5 0 ir 48 S R i, o5 -
FARZGXIR YT T2DM e Jim % 125 4%, o &
TR TE I 3 R 4 22 1l B PIBKU/AK {5 3 1, e
WFE A {5 5 3l #% , MAPK {5 5 i #% , FoxO {5 5 i
% A5 T 20 2% 2R UL 3R 3, B R B - AR 2 )
Al e F A R E S B R R IT R

3.2 S -B AR 2 0k X DR R K BRI AR

3.2.1 #HHKEFBG,FINS/KE A 5IE# 4 H
Pl , B 7 20 K BR 25 1 Il B BB 5 R OKCF B B T
(P<0.01); 5BEAVZ L85, oy o R o 4 2 b iR
) 2 K B AR (P<0.05, P<0.01) , H. 5 — B XUIKZH
P 22 5 TG0 v 2 5 S0, AR o 4 25 8 o e
FOK PR, HE R G2 E X, R4, R
- AR 24 0 KR ) 5L A A 1 I A IR L M R
FARFEA

322 HAKREMFY OMAEAKFLE  5IEE 414
[, BB 4R BLAST, ALT /K F 8 % 7F & (P<0.01)
SEAAM L, = ARR &4 AST, ALT K F
FHEAL(P<0.01) HYS W XU L4 it 425,
PUE=
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K3 HE-BRBFTDMESEKEGGESEREE S (HT20)

Table 3 Enrichment analysis of KEGG signal pathway in Astragali Radix-Puerariae Radix herb pair in treatment of T2DM(top 20)

{5 3l % 1 B P AR BRI R
PI3K/Akt signaling pathway 32 1.91x10™ 5.19 1.56x107"
TNF signaling pathway 24 2.51x10™" 12.54 8.19x107"®
MAPK signaling pathway 23 3.94x10"° 5.08 1.17x10°
HTLV-I infection 23 4.25x10"° 5.06 1.23x10”
focal adhesion 22 5.26x10™" 5.97 2.06x10"°
HIF-1 signaling pathway 21 1.29x10"° 12.23 2.53x10™"
osteoclast differentiation 20 8.74x107" 8.54 4.76x10™"2
FoxO signaling pathway 20 1.33x107"2 8.35 6.51x107"2
T cell receptor signaling pathway 19 7.68x107" 10.63 5.37x107"
Toll-like receptor signaling pathway 19 2.22x10™" 10.02 1.28x107"2
Ras signaling pathway 17 2.02x10° 421 3.24x10°
sphingolipid signaling pathway 16 2.24x107° 7.46 6.10x107
ErbB signaling pathway 15 2.61x10"° 9.64 8.35x107°
Thyroid hormone signaling pathway 15 1.13x10° 7.29 2.60x10°
VEGF signaling pathway 14 2.88x107"! 12.84 1.27x107"°
apoptosis 14 3.59x10™" 12.63 1.47x107"°
NF-kB signaling pathway 14 3.05x107 9.00 7.86x107
rheumatoid arthritis 14 3.52x107 8.90 8.63x107
insulin resistance 14 4.48x10 7.25 8.79x10*
neurotrophin signaling pathway 14 1.59x107 6.52 2.89x107
*4 EBE-BRHGWIXARFBG,FINSHEI (x+s)
Table 4 Effects of Astragali Radix-Puerariae Radix herb pair on FBG and FINS in rats (x+s)
215 /g kg n FBG/mmol-L" FINS/mU-L"
EH 10 5.90+0.36 11.07+1.85
LT 13 19.70+2.22" 30.43+3.95"
TR 76.5%x107 13 10.41+3.519 17.33+4.19%
BB AR 8.10 13 9.50+1.56" 18.80+4.73%
4.05 13 11.08+4.79" 22.91+3.57%
2.025 13 13.76+5.09 26.78+3.20
S IER A A VP<0.01,7P<0.05; 5B 41 H > P<0.01,% P<0.05(% 5~9 /) ,
x5 HR-BRAXIN AR AST,ALT WHM (¥+s)
Table 5 Effects of Astragali Radix-Puerariae Radix herb pair on AST and ALT in rats (x£s) u-L!
4151 Fl /g ke n AST ALT
IEH 10 32.68+4.22 48.98+5.28
LT 13 72.49+1.57" 86.51+1.12"
UK 76.5%107 13 37.80+2.64% 50.09+1.86%
BB AR 8.10 13 42.34+4.27Y 53.54+3.08%
4.05 13 4521+7.76% 54.03+6.34%
2.025 13 50.81+5.22% 56.42+2.58%

+ 163 -
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HIEH 41/ e, AL TC, TG K & 3% T+
(P<0.01); 5 A AV AL AH L, =5 KR & 41 TC /KT B
B FRAK (P<0.05) H 5 —H WAL Fb i 22 R RS T2
B, A TC KRB B 22 R Eg it &
SC; S REALA A, & rp ARG R TG K OF B3 R
R(P<0.01)HS “HXMHERTHIT¥E XL, 5
1E W41 A8 H, #8540 HDL-C /K SF B B F& 1%
(P<0.01) ; 52 41 LL , 45 %5 25 41 HDL-C 7K ¥ 7t

m L A2 F G L SIER A AR AL
LDL-C /K] 2 T (P<0.01) ; 5B RIALAR L, w5 |
Hh R B 41 LDL-C K F B 2 B i (P<0.05) H 5 —
XU I 2 R gt 2 L SIEw AMLt,
570 20 AR D R IR (P<0.01) 5 SRR AR L, w5
Hh R 2B D I 2E T e (P<0.01) B T HVBUNCZ A
P22 5 o g o7 B S0 ARG i R KPR L H 2%
SEG I EE L, K6,

F6 FER-BRAMWMMKRTC,TG,HDL-C,LDL-C,#EFEK M (x+s5)
Table 6 Effects of Astragali Radix-Puerariae Radix herb pair on TC,TG,HDL-C,LDL-C and glycogen in rats (x+s)

24 51 Fl /g kg n TC/mmol-L"! TG/mmol-L"'  HDL-C/mmol-L" LDL-C/mmol-L" B /mg g
EH 10 0.10+0.06 0.95+0.25 0.90+0.14 0.45+0.04 13.81+0.13
iR 13 0.16+0.08" 2.99+0.08" 0.30+0.15" 1.55+0.15" 6.26+0.11"
Z HBUIR 76.5x107 13 0.12+0.60" 0.69+0.07 0.72+0.08 0.53+0.24% 10.64+0.33%
HH-E R 8.10 13 0.10£0.14" 0.90+0.02% 0.73+0.16 0.82+0.18" 9.92+1.34Y

4.05 13 0.13+0.06 0.64+0.07" 0.51+0.18 0.91+0.119 8.54+0.95%
2.025 13 0.12+0.04" 1.60+0.15Y 0.40+0.02 0.98+0.10" 7.68+0.75

323 K4 KHBIL-6, TNF-aZEILE HIE®4

A B, B 41 K B IL-6, TNF-a 7K F i 2 7 5 (P<

0.01); 5HEAI L AH HE , & 57 i 41 1L-6, TNF-a 7K

RT BE-BRAXNXN KR IL-6, TNF-a FIEIE (F+s)

S B 8 B AR (P<0.05, P<0.01) H 5 — F SUIK 4 46 b
ER LG 2EE L, -5 AR 25 X % K RIL-6,
TNF-a 520 W& 7.

Table 7 Effects of Astragali Radix-Puerariae Radix herb pair on IL-6 and TNF-« in rats (x+s) ng-L"
205 F /g kg n IL-6 TNF-a
EH 10 79.90+13.73 119.12420.86
LR 13 140.95+14.54” 265.00+31.67”
IR 76.5x10° 13 92.20+15.77% 146.78+29.43
-5 R 8.10 13 99.58+10.58 180.52+32.73Y
4.05 13 112.98+4.75% 198.16+24.03"
2.025 13 125.36+11.52 209.94+34.23

3.2.4 £ 41 KR R IE 4 20 IRS-2, PI3K, Akt,
FoxOl I FRALR I HSIEFAMLIL, A4
IRS-2, Akt, p-Akt, p-PI3K & 4 2 ik [& % (P<0.05) ;
EIRITY LA L, v R o 4 A 1 ER A T (P<0.05) , H
5T RUMA 2 5 R g it 2= 8 X, AR &
HAKFFm AERTGE¥ 2R, SIEFHAMLEL,
B AY 20 PI3K 4 1 3% 3K B IR (P<0.05) 5 5 154 24 21 AH
Fb, v 7 e 2 AR A B I TR (P<0.05) H 5
HHOBUB 20 22 5% TE 46 1 27 3 S0, IR o 41 K F Ty
HERTG £ . SIEF AN, A FoxO1
B RIB T (P<0.05) ; SEIRY AR LE , w8 7 5 20 2R
M2 AR (P<0.05) H 5 — B XK 2 5 4% 2%
Som A EHARKER BHER TSR Y 2%, W
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8L, E 1.
4 itig

T2DM Jm B I 18 "I W, T 18 1 kS 2 A
U R 1 RE 2K R AR OC , Hevb LB R 2 DD, An R AK )
JIT 2« ML TR /N DA T T AL D < 3 R S 4
KB AL R R LR 20, AR R T
AR TR TR A R TSR R IR SOAS BE RS
A It DO 9 2, AN TS 9 A WU/ T Y, 2 PA e
M 224K 22 JR o "0 ke AN BORS , S0 U T, 16 U T B
T B ZE AL, ORI 25 DU @ I g
2. B E R AN SR IR, T B AR L IR T
W BRI 18 T2 R, S, T,
LA R Z AN TR AR B R A R e A LATR TE
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K8 HE-BRZGXAKRFEALR P IRS-2,PI3K, p-P13K, Akt, p-Akt, FoxO1 E 5 R ZHIE M (X+s)
Table 8 Effects of Astragali Radix-Puerariae Radix herb pair on IRS-2, PI3K, p-P13K, Akt, p-Akt, FoxO1 protein expression in rat liver

tissues (x+s)

25 /g k! n IRS-2/B-actin ~ P13K/B-actin  p-P13K/B-actin  Akt/B-actin p-Akt/B-actin  FoxO1/B-actin
EH 10 1.14+0.01 1.40+0.06 1.63+0.06 1.32+0.09 1.02+0.01 0.54+0.06
IR 13 0.53+0.02% 0.76+0.05% 0.540.04% 0.70+0.06> 0.35+0.05” 1.10+£0.05%
IR 76.5%107 13 0.95+0.02" 1.09+0.06" 1.26+0.08" 1.27+0.09" 0.90+0.03" 0.70+0.05%
-5 R 8.10 13 0.81+0.01" 0.89+0.06* 0.93+0.04 1.07+0.10% 0.78+0.01" 0.66+0.03"

4.05 13 0.77+0.04 0.90+0.04 0.62+0.08" 0.97+0.03 0.68+0.02 0.92+0.01
2.025 13 0.58+0.03 0.74+0.03 0.50+0.03 0.54+0.03 0.54+0.03 1.03+0.03

RS2 WD e SHER SN W . 00

PI3K . - s s s e 23

p-PI3K . e MR BEm s s 117KDa

w - - - -

pAkt MR - . . ..
FoxQl “w .—'-.

o -
F

A B C D E
A IEHR B, BRI Co I XUIRAL s D~F. B¢ E B M i v A5
il
Bl1 EHAKXREXEARIABK
Fig. 1

56 kDa

56 kDa

72 kDa

Electrophoretic of rat related protein expression level in

each group

8, VI L, A5 30 A 0 2 24 B2y i R B -
55 AR 25 IR YT T2DM M9 E I BL I 24748 9%, & BEL[R)
— PR LA AT Y 2 AR TR S 2 I M A
A ] — B S R AR 0 1 AR ) R A ) A A
HIAH B AE R G RIRIL T2 258 2 5y 288 S5 A
PR T2DM AE FH AR A5

WLZZ 53 43 B 445 SR T 0 4 2 L AR L B-4
HY T, P2 AN AR B R AR I 2 0 R IR YT T2DMAE
1 3 B A o M 2R LD AR I 48R R AR Y B
i Ak &9 A BEoE B, 1L 25 B M B2 3R O BB
R 5 R AR AR, D) BB 55 T VB LA S Y BIFOE R B,
P 2 R T TS i T2DM AR B K BRL A 78 49 4 it
B G A5 0 B AR 3R T e s R S T R L A
AR BB R K R IR YT T2DM AR ™. 1l 25 iy 2
EEN I N T N i e B o ) = 1

PR HaT i o ] T 40 S 4 9T Th1/Th2 &
WBORAS R IR 5 B AN M T RE 5 3 4o 306 5% 4 45
B35 BR 1 4 RN R 1R 05 1k 2R (1 IO (AMPK) (19 3K
2 5 K B 3 0l B R R 4 20 1 I R URR P 1
PRI e b, FLA BE 30 i IRS-1 K 1B ¥ il 1) %
R AL, B AR TNF-a, IL-6 7K -, 30046 58 A [ B, 3497 i
B RESEEG] KM IR . 7R LR 7 1, B-74 5
B AE R 5 B OBUIICAR 8L, W] B {IK T2DM K BRI B
JL 1 3 ah B AT M T A 4 R Y W T R D 43
fiff T A OB DR A S SRR A I W K T (8
B 55 KPR E IEH

B 5 43 BT 45 5 & B, JUN, RELA, TP53, Aktl,
MAPK1,TNF-a,IL-6,ESR1 % K ¥ F8AE . A
9% # W, 1IL-6 & TNF-« 5 IR, B 5 & W00 i 6 R %
PPV, TNF-a, IL-6 55 R4 B 0] 58 i 2 & 45 BHL 1%
[ 5 R A B IR 5 32, DUINTA & TR R AR 23
B S B RURAE DY TL-6 35 % a4 U IRS-1 /Y
Ser {37 #5 B BR Ak 30 1 Tyr {37 50 B 2 1L, 5% i i ) 2%
AL 5 U0 A2 T A W AR T DA PR R  R
5 AL R R AR AR BX K R KO, B2 W IRS i &
R W R Ak Al R 5 25 5 15 T 52 B 5 42 HE g 1D 40 1
B8 09 S R W R (FFA) KT, AR BE 5 0 41 4
InsR 5 H , T Ho A AR A3 5 S0 40 M IR 15 5 40
Yy v, 5 R 5 2 E 5 L 5 LA T TE T KL
A B IR . WALLENIUS 255V 5@ o 0F 58 & 90,
IL-6 A B8 I A 5 7 5 5 0 SR U8t DR 7 3 T 0 T Tl T
b, B AIG PI-3 306 ol 887 46 0 48 OOk 20> L R g T
4 BB /D . TNF-a 5 & TR A AL 32 22 40 45 2 i
Ser/Thr 4 fiff % 15 , BHL 5 B 5 R M5 515 5 ; {2 #F IRS
[ Ser W R 1k , 41 1] INSR 1 IRS-1 (1) Tyr i 12 1k ; [%
AR H 35 78 75 A G 28 (1 /KO, 4 e 2 R 5 0 R
%) W 155 MB35 5 I g 7 43 id L R FRA ZKOF, BRI
HUZHZVINSRECH |, T V0 e 5 3 A5 5 1% 34 5 1 9 T bl
PR W, BT EE £ 3R A% 548 3 5 2 1 TL-6 43 0%
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S R MR IR E A B IRS 1K g IR W 1R L L 4
E RS F G T B EY . IL-6, TNF-a /E J 41 i F
T IRAT S0 2 B RRE 5 e 2 B T AT ik & S Ak
WO L TR S BAN M T . TUN S 3% 2 4 E Ml
IR 5 540 F, AT 7E s B AS TF BB0Ts 8 & R IR
N AR 48 E R BRI, 14 8 AH DG U T R R A e i
TP, T B0 A0 A sz Y T R R OB DR R /N B
JUN L H 5, /N BRI A P AR B s R 5 51 =
W, TPS3 e bR K SR h A AR R A
A A 15 B O TR 3K B30 RDRE PR kAR Y
YRR, 38 T Bz T T000E 19 fige F1OBE S A= o 72 o 5% ) 4
A BEKCE . ESRIBEIIE J5 EAT IR 4 i N T
I 20 ML A= K PR 32 R A, DA T 3 T s A 7
PRI IR 5 22 5 TR /95 2 R A 1 Aktl J& PI3K/Akt {5 5
g E RO, G PRI 5 IR R AR C,
MEUESE, Aktl 7E 2 S R BURA L b A &
ik, AT AR B G 2 W B A AR T R Ak v A B
FH R ELAT VA I A

KEGG & % %45 £ & /8 , PI3K/Akt signaling
pathway, TNF signaling pathway, MAPK signaling
pathway, FoxO signaling pathway 55 /2 % & i 2 1) il
#% . o, PI3K/AKt R 5 % AT BB 2 2 1S -5 AR 25 X
R AR RENEE 00 B 32 2508 B % E ol R R R
RN 5 1% T 0 BB AR, 30 e 5 8 4% 20 4K
AT T I AR 1 R RS S R R
A5 L O I A R A O (PTK) , B R 16 TR S-2 i
MR HL , p-IRS-2 ] 5 PI3K 45 & , i fk 4, 5- W5 iR
1 i 0k JUL 2 (PIP2) A= B W B Wt L 3 (PIP3) , PIP3
LSS — {5 fd £ €5 00% Ak, 2k i X £ 4% FoxO1 76
1) — ZR B0 e 2R 1R AT 0 45 DR T R G B AR
R R R e N = N 2 (1
IR S Sk HE % 5 BT KB FoxO1 /& PI3K/
A5 5 J 1 U T AR R S S i
JIE B 1A BB S AR AR AR, DT G B A B B AR
R . MAPK {5 5 38 B e — 41 22 &R /95
AR TR I B, 5 IR M R IR E A B Y
B R,

A 2 2 B A A b, B - B R 2 XA T
T2DM I T ZAE R LA T 2 LAy, B-4 6
st 46 0% 1k % 43 8 3 Aktl, MAPK1, TNF-a, IL-6 %5 401
SR PI3K/AKkt, g3 IR FE K 1, FoxO 454 5 il i iF
A7 VR 4 LA ) ILAAOBE S5 A OB DR B ) il L R
SN B TR (B I B 200 JH 458 403 25 ek A o Bk T O 1 45
B HE— 20 LS Wy A AT SR e . SRR
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JH i % 1Y IL-6,, TNF-a 25 1 & PI3K/Akt/FoxO1 {5 5
I AT R

TG, 2GR Y I, B - B AR 24 X AT R AR
T2DM B A K fL AST,ALT, TC,TG,LDL-C /K, F+
e D, BRI S A N R R OK P R X
25 %A AT [ LB YA TT T2DM I, 36 b kG 0 4% 51
AL - AR 24 % AT i 2 A OR B IL-6, TNF-a 7K
S K FoxOl1 # M 5% 35 , 3 &5 IRS-2, Akt, p-Akt,
PI3K, p-PI3K & [1 ik . & W] & (-5 R 25 X 1 7
PE A% 4 o] RE J& 3 o U 1 IL-6, TNF-o K, 336
PI3K/Akt/FoxO1 {5 5 3l , M\ i 5 20 JF HE A% 5 A= 1
FH B8R D5 G A0 T RE B | Bl TR A S
B 4 B A A3 55 R HE AR Y

g5 LTIk A BT R T I 4% 2 B AE Y O ik
o 3 20 ) - WL - - T I 4% D 2 1 G - 22
-2 IR AR N - AR 25 %R T T2DM 7R H
BLI AT 0 o 4k T LA S 56 X6 e 3000 AL ) o A 32
BERY HEAT R, 25 R W B - B AR 2 X AT R I
IL-6, TNF-a 7K 3, 8 95 PI3K/Akt/FoxO1 {5 5 i [,
T IIR W A B A TR B AR L, AR SN A
U N0 %8 (A A s i N 7 N O S M R
FH o A2 50 25 JL 00 Uk T ) 2% 20 3 2 0 25 1, Ry
T2DM W9 A 7 i 5% | 18 S -5 AR L {0 X T2DM BYR
7 K a SR AN & R LR S 5K
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