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[ Abstract] Objective: To investigate the potential active ingredients and targets of Baihu Jia
Renshentang(BHJRST) for the treatment of obesity combined with type 2 diabetes mellitus( T2DM ) by network
pharmacology and in vivo experiments. Method: Ultra performance liquid chromatography-quadrupole/
electrostatic field orbitrap high-resolution mass spectrometry (UPLC-Q-Exactive Orbitrap MS) was used to
analyze and identify the material basis of BHJRST. Subsequently, potential targets for the action of the active
ingredients were queried in databases such as ChEMBL, Therapeutic Target Database (TTD) , YaTCM,
DisGeNET and Traditional Chinese Medicine on Immuno-Oncology (TCMIO) , and the shared targets were
identified by taking the intersection of these targets with disease targets. The shared targets were imported into the
STRING database to construct a protein-protein interaction (PPI) network, the hub genes were identified by
cytoHubba plug-in, and molecular docking was used to validate the binding energy of the hub genes to the
bioactive ingredients in BHJRST. Meanwhile, the shared targets were imported into the DAVID platform for
gene ontology (GO) functional annotation and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis. The predicted results were subsequently verified by animal experiments. Eighteen 8-week-
old male skeletal muscle insulin-like growth factor-1 receptor dysfunction(MKR) mice were induced by a high-
fat diet for 12 weeks in order to prepare a mouse model of obesity combined with T2DM. The mice were
randomly divided into the model group, metformin group (0.2 g-kg') and BHIRST group (27 g-kg' in raw
material ), and another 6 male FVB mice of the same age as the normal group. The mice in each group were were
given the corresponding drugs by gavage, and the normal and model groups were given the same amount of
distilled water by gavage, 1 time/d for 6 consecutive weeks. At the end of administration, the body mass, Lee's
index, fasting blood glucose(FBG), oral glucose tolerance test(OGTT) of mice in each group were examined,
and the pathological morphology of the white adipose tissue of the epididymis was observed, and the expression
of the mRNA of the hub genes in the white adipose tissue of the epididymis was detected by real-time
fluorescence quantitative polymerase chain reaction (Real-time PCR). Result: A total of 200 bioactive
components of BHIRST were identified, of which 64 bioactive components were reverse-matched to 384
targets, and a total of 308 targets were associated with obesity combined with T2DM. Hub genes included
mitogen-activated protein kinase 1 (MAPK1) , signal transducer and activator of transcription 3 (STAT3) ,
MAPK3, interleukin (IL) -2, Janus kinase 1 (JAK1) , nuclear transcription factor-«B p65 (RELA) , estrogen
receptor 1(ESR1), transcription factor AP-1(JUN), MAPKI14 and lymphocyte-specific protein tyrosine kinase
(LCK). GO functional annotation showed that it was mainly enriched in cytoplasm, cell membrane and nucleus,
and was closely related to important biological processes such as peptide serine phosphorylation, protein
phosphorylation and inflammation. In KEGG enrichment analysis, metabolic pathway, lipid and
atherosclerosis, phosphatidylinositol 3-kinase (PI3K )/protein kinase B (Akt) and MAPK signal pathways were
significantly enriched. The molecular docking results showed that the hub genes had a stable binding relationship
with 10 bioactive components, including quercetin, isoliquiritigenin, and morin, in BHJRST. The results of
animal experiments showed that BHIRST could significantly reduce body mass, Lee's index and FBG levels(P<
0.01) in mice with obesity combined with T2DM, improve the pathological changes of white adipose tissue, and
down-regulate the the mRNA expression of the hub genes in white adipose tissue of the epididymis (P<0.01).
Conclusion: In this study, 10 potentially active components such as quercetin, isoliquiritigenin, and morin in
BHJRST are identified through network pharmacology and animal experiments, and it is possible to treat obesity
combined with T2DM by regulating lipid and atherosclerosis, phosphatidylinositol PI3K/Akt and MAPK signal
pathways, which provides important clues and theoretical basis for the study of its mechanism and clinical application.

[Keywords] Baihu Jia Renshentang; type 2 diabetes; obesity; insulin resistance; network
pharmacology; ultra performance liquid chromatography-quadrupole/electrostatic field orbitrap high-resolution
mass spectrometry( UPLC-Q-Exactive Orbitrap MS) ; hub gene
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B = B S0 56 Bl 10 B R Y o R R L o bk
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BEH C,, {4 3% £ (2.1 mmx100 mm, 1.7 pm) , i 3l 48
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25 min, 0%A; 25~26 min, 0%~95%A ; 26~30 min,
95%A) , #EFE & S WL, Ui # 0.4 mL-min". 3% 4%
- v s 25 B 1R (EST) , R FH 22 Sy M #2=X, OF
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B PR A R A 3 PR B AR R A O AR i i %
FNZE 2 P X 2B W 3 Pk B A3 BE AT O A L A oE S AR B
IR W 0 1 >30% , 25 25 M =0.18 il i B g AR Y 5
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F BRI 3 A 16 1 B 43 1 2 0 36

2.2.2 HEP-E A A EAEH (PPD MM 8
A IR e 52 I PR i A EAR 3 R R R T EL R R
(STRING, https://www.stringdb.org/) , ¥ & PPI ¥ %%
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Dock Vinal 2.0 #E47 4> F 4 # , 15 2 6H 245 & H i fig
DL Ko it 5 45
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Y A T B B ) i A 2 /N BRUBRE BIL A S B A A
SARZ  H M A S 74, FVB/NRAE N IEH 4, &
e H . iR AR B R BT, R A
Z %/ R IR SE 205 58 13.5 g-kg ' (DL 60 kg A
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B EH RN S 4 T S F 2 45 0911 K 5 2 Tablel Primer sequences
27 g-kg ' HEH, W UKL T 0.2 g- kg WE 1 R g1 ¥ A(5-3") K /op
O TE 35 4 25 5 465k 0 13 Ak o B 08 2 A R MAPK1 [ GGTTGTTCCCAAATGCTGACT 84

T T T, Tl CAACTTCAATCCTCTTGTGAGGG

20 mL-kg”, 1 /4, REREH 5548 6 4. STAT3  |Jif CAATACCATTGACCTGCCGAT 109
243 HEARSE SRR 4 AN RIS A Tl GAGCGACTCAAACTGCCCT
K12 had B, SRR ST R I M L 50 5 /D B MAPK3 i} AGTCTCTGCCCTCGAAAACCA 124

B 52 1 € B s AL 4, 57 BV B R R AR A -

244 —MIEWE LIk AR a5 4/ B
i AR B A KA O

2.4.5 FBGHRM 75% & P18 B /) BUR # ik, 81
— YR SR A TR R L DA R AR ) B AR e FEE R
VUL Y, AR K A sl L Y, 352 B A o

2.4.6 11 HE I 2l 5 (OGTT) A8 & A ARk
12 h, 25 78 H /N 20% 5 %5 B8 % W 10 mL- kg ¥
L SR B/ BRIV, P ot e A 0 ) G T /)
FRE H 0.30.60 120 min Ji5 A9 INLBE(E , IF 318 OGTT
B [0 - ot 4% fh 2 0 B 48 R TR (AUC) o

2.4.7 AR -L(HE) Yo ik Mg B 52 (g
AR AWAEEY) A, 8 TR B
BE LR K G AT HE Yo, 28 75% LR K, —
H2R 3% B, b B e B R, 8 BRI AR (8 Image
I 152 5044 X6) B o 440 a2 A4 7 UG SR 3 5 40 T

2.4.8 Real-time PCR # | fff 52 (1 & 5 Iy 41 21
hub & A mRNA (335 & TRIzol i 5 & 1 P 5 4
VR 52 15 €2 D 4 20 3 RNA L 7E 260 mm 5 280 nm
b S B AL AR RNA M R4l i DLl
AL RNA iy #85 B 2 17 30 5% 5% ) ¢cDNA . 2k ] Real-
time PCR 6 Il 22 24 J5 3% 1k & (1 3% 1 (MAPK1) 5
5 T 5 5 SR AR - 3(STAT3) \MAPK3 . 141 ifg
2 -2(IL-2) Janus ¥ B 1 (JAK1) | 4 Jf 4% 5% 56 A
F-«kB p65(RELA) M = Z & 1(ESR1) % 5+
AP-1(JUN) .MAPK 14 Fl itk & 40 fitg 47 55 P 28 F & 2
T2 38 (LCK) i) mRNA 2635 K-, AR 16 75 7
95 °CT AL 4 10 min 95 °CZAE £ 20 5,60 °Cil %k 20 s,
72 °CHE i 30 s, 2 40 A I, 4% BR 245 X 2 1t
Pt . DL I -3- 5 R 20 (GAPDH) S
Z:, 51 AL R E MR A L, F A L 1.

2.5 GiibsEorMr RJH SPSS 19.0 48 i /4 it 47 8%
b RS R L s Fon . TR IESTEE,
22 4 8] PR PR TR 3R 7 25 43 B, TR B 38 A/
B T 25 SR R 50 s R R I A M 9 B Kruskal-
Wallis Bk FIKE 56, P<0.05 M Z R A G il 2= L.

T TCCTCTACTGTGATGCGCTTG

IL-2 -f GAAACTCCCCAGGATGCTCA 99
Fiif CGCAGAGGTCCAAGTTCATCT

JAKI1 -3 GAGCTGCACCGACTTTGACAAC 118
R GTAGCGGCCCTTCTGTACCTCA

RELA it TAGCCAGCGAATCCAGACCAACA 115
i TGGGTCCCGCACTGTCACCT

ESRI i# AGACGCTCTTGAACCAGCAG 121
T GAGGCTTTGGTGTGAAGGGT

JUN | CGACCTTCTACGACGATGCCCTCA 112
T it TCGGCCAGGTTCAAGGTCATGCT

MAPK14 |1} CTCATTAACAGGATGCCAAGCC 131
T it AGCATCTTCTCCAGTAGGTCG

LCK [ TGACGATCTCGGGGATCATGG 230
T ACTGTGCAGGGCGATAACC

GAPDH  ['Jf GCGACTTCAACAGCAACTCCC 122

i CACCCTGTTGCTGTAGCCGTA

3 £5
3. EEINA S 0 A W 4y K AR R
P IR 203 TR RS I 45 R 0 BRI 29 % T Ry
PEAT RGN A5 3 rh 25 4R U OE GRS TR A D i
tE BRI bE R o 3 sk xR A B Y 5T S A AT 45
FRAE , 255 52 Y 200 Fh A= 4 05k 43, A0 45 o i 28
(53) .25 (38) (W 25 (28) AR K J(27) AW Bk
(24) AT A (7) JREWIWESE(5) A HLAER K 3
i A= (5) B A2 Ak G 9 (13) , DL 1 53 i Ji B n
MR, Kb W 04T 8 A5 R T DE FE , 3R A5 SR 1T 64 Fh
A W T PR A3 T RE N B 384 N HE R L 7E 33k LR
Hh, DG G B8R 22 T 10 b A 4 T R 1 A3 i) Al
F(203) FHER(60) RHE(54) EHETFEERA
(54) B AWE(47) a- WKL (43) FTRAFK(38) .
WAL B 2 (33) A Ak 1 22 2 I (30) A4 U 22 5 e
(27), W32, Z5RFW, Lk s vl REAE IR YT A ik
JEAIFT2DM WA EMAS G EHEE S
TEH .
3.2 Ay
3.2.1  HEMAS 7RI A & 9 T2DM 14
Py i M o S hub JE O F R AR O AT 5 0k A
. 5 .
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F2 BEMAZZ“topl0 EMFEERST-LR"LERFS
Table 2 Matching information of top10 bioactive ingredients-

targets of Baihu Jia Renshentang(BHJRST)

s LEY AR ORW A E /% 62tk #0AG %
1 Tk e 52.23 0.27 203
2 SRR 79.07 0.22 60
3 ESigS 53.80 0.27 54
4 JEWE T 2E R A 90.58 0.30 54
5 SAEWRE 87.64 0.30 47
6 - KT 87.30 0.46 43
7 HIARE 61.51 0.32 38
8 TEIE R 100.00 0.26 33
9 RISk ) 70.52 0.19 30

10 T 2 SR 100.00 0.57 27

Gene Card FUHE 2 19 BB B E & JF T2DM %56 ik #0  it
738 X, A5 3 308 A [A] 8 . 44 1 A #E 5E X PPT M)
2% 40,55 308 4N A HT 5 856 451, SF Y AE K 37.08,
A N | RN SN I VI3 1 = 3 (A - A (=
cytoHubba ¥ {4 i 1% i MAPKI1.STAT3, MAPK3 .,
IL-2 . JAK1.RELA .ESR1.JUN MAPK14 il LCK %
10~ hub JE A, HA 249 PPI R 4% &5 A5 45 5. #4
A “top 10 A= Wy 1 M B 43 -1 B0 A5 BAR M 45, 4
282 AN R 589 i, R A RN 2 7
10 Foft A= 9 3% 1 143 P DA FH 1 282 A4 B i, o Bt
[] B B 91.56% o AR I8 R 1 475 422 ) e AT LA AR HL
BEAS A= W M A RN R DR A PR T OG &R, T 8 g
HEAEERE a- KRN M AEREY
MAPK1 . STAT1 ., i % Ak ¥y Bl 14 14 58 99 30006 A2 1K o
(PPARa) Fil B 4 5 3 [ F - 1o (HIF-1a) %5 #0 5 F 55
UV ZR , DL R BRI A R

3.2.2  FRMAZGRIT I EE & JF T2DM 1 GO
REEBM KEGG & 0 8r  GO Ifig i R dk w4k
596 N4 H ,BIE 289 N A H L 107 440
MR Ay 45 H L LA 200 FIIRES H o fEE Y2
o 72 (BP) v, Bk 22 2 R Wi R Ak 35 1 Bl R Ak L R E
S 4 LR T RUE S 5 S AR R e A

3 BEREX MKR/MNREFRE Lee'siEH MM FBG I M (x+s5,1=6)

Y M4 5 (CC) B 5T A S R A A 45 o 40k b 3
WA TES T OIRE (MF) h |, 2R 1 22 R /95 2 TR /1%
SR VRO S R B RO S T L 2 R/ AR
PTG P ATP 255 I8 H S & S DI Re g i 5 5
# . KEGG 7 Hr 3t & S 5 186 2%l % . fEiX S F 7
f 38 AR AR O BR T Bl ok ok A A Ak B i bk
JUURESE 3-38 i (PI3K ) /4K 11U B (Akt) Fil MAPK 45 i%&
e EEEE. SRR, ARIMAS T E MR
Jit & JF T2DM [ AE A T B8 5 18 4% 98 6E J oL AR g
PR32 VI AH 6 .

3.3 O TXHERAE X 3.2.1 W top10 A= WIS PR AL
43l hub 8 36 R (L IEAT 100 R or 4T, M 454
fiE <0 keal- mol' I (1 kcal~4.186 kJ) , F 78 21K 5 e
AT LI A R s A E®HI e, 484
fit <=5 kecal-mol” B} , Ui Bl 25 & 16 oL IE 5 . 45 &
it <=7 kcal-mol' | /R 45 G VE R AN, X5 4%
WoR,EW G FRASESRIENH AKX IL-2
EA LR RIS JAKL M MAPK3 & (W 46
B R 5 JUN & 1 it & 5 LCK .MAPK1 #1 RELA
EH S HE RS MAPKI4EH R X5 STAT3
EHZ BRI 28w BB W, 455 e
Hj<-6 keal-mol™, Ut B 138 2 36 Pk i 5 5 26 4 1
e VR TR, T 45 A AR A R RE K FE AR B 1Y 25
SOV R, DL 3 8 s R B A e

3.4 YL EE

3.4.1  FEARIKE X MKR /N BRK T i Lee's 45 2R
FBGEm mASKE T 1285, 5S1EW A i,
TERLZH /)N B BT 1 NSRS 4 RO 4 e 35 15 i (P<0.01)
Lee's 15 50t AR I 389 35 (P<0.01) . 76256 128, 5 1IE %
4 b B, o B4 MKR /N BB FBG A 2 % T+ &
(P<0.01). Z5HFEW, KMEIRIXE T MKR/MNR,
A LA A i AR AE A5 9 T2DM Bt il . L35 3,
3.4.2  FRIMA S5 %L REAE A 9F T2DM /) BUE
Ji it Lee's R4 MI FBG 52 5 1E 8 41 LA, AL
2] /N B R R L Lee's 5 %% I FBG I 3 1
(P<0.01). SEIRIZ HLEE, 45 25 41/ B K = 7
VBT 6 B )G 3 T M (P<0.01) , Lee's 75 % b 46 7 7k

Table 3 Effect of high-fat diet on body mass, Lee's index and FBG in MKR mice (x+s,n=6)

A5 /g .
2151 Lee's 5 % FBG/mmol-L"
I 5% 0 J& I 5% 4 ] I 5% 8 J&] 312 A
i 19.97£0.48 21.10£0.92 22.63£1.03 22.50£0.76 3.09+0.06 4.00+0.63
bk el 19.97+0.50 23.13+0.82" 28.35+1.40" 32.23+1.72" 3.37+0.08" 15.62+2.35"

T SIER e Y P<0.01
. 6 .



530 FEE 13 0]
20244E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 30,No. 13
Jul. ,2024

JN(P<0.05, P<0.01) , FBG /K °F i # &Ik (P<0.01) ,

HHEEMAZ T R EA K X, W% 4.

F4 BEMASGEBESH T2DM/NRERE Lee'sIEBHIF M (X+s,1=6)
Table 4 Effect of BHJRST on body mass and Lee's index in mice with obesity combined with T2DM (x+s,n=6)

ap ek R Lees 3 o
BT RYT 2 JH RIT 4 )8 RYT 6 )8 /mmol-L
EH 4 22.50+0.76 21.53+1.70 20.93+1.17 19.30+0.81 2.89+0.03 5.02+1.01
H 70 2] 30.62+2.17" 31.8042.65" 30.7243.30" 30.70+3.54" 3.31+0.14" 17.85+3.96"
BN 2 0.2 32.45+1.98 29.48+1.27 27.57+1.44% 25.42+1.51% 3.04+£0.11% 7.48+0.82%
H R AZ %4l 27 33.48+2.34 30.12+1.00 28.28+1.75 26.93+1.07% 3.16+0.07” 8.77+1.16%

15 IEH A A VP<0.01; 5B 4 5 2 P<0.05,% P<0.01( 3% 5-F% 6 |7 )

3.4.3 HEMAZ %X REE 4 I T2DM /b i)
OGTT MYFE M 4% 4 /1N B 20 4 0 W 8 0, Il vk
FERFEE T o 5 IR R AL R B R 2 /)N R 7 A A B
Y WOE H 30 min J5 o, I OBE W R Gk B g (H L JF B
OGTT-AUC & #F ¥ fin, 22 % H AT Gt % & L (P<
0.01), SHEAAL L, — H WAL H B A 2%

x5 BEMASGNBEESH T2DM /MR OGTTHEIE (x+5,1=6)

20 /)N BRUAE ) %60 B I WV B S 30~60 min, I A U
JE A S W {E, H i 3K T AR Y 2 /)N BRI b 0 (B
(P<0.01) ; 75 B J5 #9120 min P, 45 25 20 (0 1M 5 ik
FEFOGTT-AUCH i N, 25 BA ST E X
(P<0.01), B & I A2 a7 DLW il /s B H i
PR AT IS B OB B, WER S,

Table 5 Effect of BHJRST on OGTT in mice with obesity combined with T2DM (x=+s,n=6)

-1
4151 At/ kg FBG/mmol L OGTT-AUC

0 min 30 min 60 min 120 min /mmol-h-L

EH 4 4.52+0.70 7.23+0.89 5.97+1.42 3.47+0.51 10.95+1.77
LAY 2 15.37+4.00" 22.97+4.98" 22.07+2.90" 19.90+5.01" 41.83+7.38"
U4 0.2 6.60+1.58" 14.62+3.01% 14.47+3.28" 9.12+1.64Y 24.37+3.55%
HEMASHA 27 8.22+0.79% 15.13+3.43Y 15.50+3.79% 11.33+1.70% 26.91+5.22%

3.4.4  HIEMAZS %X IEREE & JF T2DM /N BLE
1 0 41 29 B A S2 g IE H AL/ BRAY I 7 4 it
SERTE M, KN A) o 5 OE R A bR B R A R B
40 i 25 AR AL KNS — | FEFE A0 P TR T s A

20 M0 S 0 S B R A M A B /b P 2 AR 24 O GE

<X =1
g s
-
|

x100 .

=
q v ™
BY ( —1 ¢
v e 7 w2
B GeEE. 1 &

X400 - e ’
kY [ ~ / o
Jr»‘f A o AN

BN\ A
A B

W AER AL BB RIAL  C.  HBUIR4L; D. R M A 2 %4l

HWUAR 2.6 4% SR A LA, HEIMA S HYL il —
OS2 4 /0N B 620 T 4 2 A 1 0 S 19 s
20 it B A 2 R0 A0 P9 O R R L SR A O L R
I 248 6L~ 357 TR ) B g 336 5 (P<0.01) L R R
ANZSHWIBCRA T XA, WE 1,

g

N

i .
’hy o 5
2 ! e
o : A 1
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Fig. 1

Effect of BHJRST on white adipose tissue pathology in mice with obesity combined with T2DM (HE)
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3.4.5 HEEINA S5 HE ESE S JF T2DM /b BLE
g 42 hub 3L mRNA K MM 5iFE 4
b, A5 80 2H /N BRL 4% hub 25 [ mRNA 9 4 % 26 35 K

4 ETH(P<0.01), SRR R, FE A
2% 40/ L4 hub JE Pl mRNA B9 ik K EH B E T
[ (P<0.01)., W#6,

x6 BEMASZXEHESRI T2DM/NRE BIEHELR hubEE mRNA K FEH M (F+s,2=3)
Table 6 Effect of BHJRST on mRNA levels of hub genes in epididymal white adipose tissue of mice with obesity combined with T2DM (x+s,n=3)

2157 Fl /g kg MAPK 1 MAPK3 MAPK 14 STAT3 JUN
1E 4 1.1240.30 0.97+0.16 1.17+0.23 1.00+0.21 0.85+0.14
TR 4] 10.87+0.88" 9.25+0.72" 10.35+0.92" 10.84+0.78" 6.73+0.55"
T RUIR 4 0.2 4.88+1.86> 4.99+0.62 5.19:0.70% 5.36+1.49% 3.83+0.76
HEMAZ B 27 5.69+0.79" 5.00+1.31 5.90+0.83% 5.92+1.06% 4.13+0.94”

215 Fl /g ke JAK1 RELA IL-2 LCK ERS1
1E %4 1.18+0.55 1.3040.28 1.1240.10 1.13+0.27 1.12+0.17
H 70 2 8.20+1.43" 9.24+0.89" 16.35+1.97" 7.63£0.76" 9.98+1.12"
T HOBUIR 4 0.2 3.85+0.72% 5.45+0.16 9.83+0.87" 4.43+0.37Y 5.56+1.47"
HIEMAZHA 27 4.60+0.88" 4.64+1.49Y 7.18+1.35 4.97+0.88> 4.96+0.19”

4 itig Z: 5 R W A8 B I 20 2R 5 2R BB K i R TL-6

AW R, (RIS A 64 Fh A= it
A4y 55 R BESE A 5 T2DM %5 DIAH G, 3 5240 45 4 J
X FHER RER ERHGTFZAEHARE.
a- KRR (IR R R TUARAL B R R A B R AR
MGG, Hh WMER R HHER S26KE.
FER JEVE T 2R A - KRR 8 110 S50
FEA G, 3 aE A B R Bk Sy B 9 e A gk 0 AR
FBR B B 40 B kB8 1 Kt A AL Fbt R B PE T, J2 ik
I7 R R B IR RS LAY . R E R
U B ik T8 Oy — 28 X0 0 PR s AT . 35 B0 BE A 9 B R
FAb A, T2 5 A VO B IR R O b AR T
(AMPK) FP I i FL2h ¥ f5ih & R C1IE S E 2
A A AR G AR T R A S Y AR
A3 3k 398 i 240 5T T % T A A 5 A 3R
HEH M T (CaMK 1T ) . AMPK Fl & H i i Ca
(PKCa) 1 BERR AL, , LA B AR 32 4 28 0 7 35 26 11 4 1) 240
it 2 T 5 457 38 0, DT B2 T L6 AL A A 5 25 b 5 R
Ht R E RN —FA R BUEARR, AT L
i O A% T B M DG IR F 2(Nef2) At SR AR R e
(ARE) & £2 , ok 56 040 L 380375 5 109 8 5% B 41 Jile DN A
P07, $ T4 2 W R T B B B R A I KO
G AL A W B R OAF Y o 2 OB T AR
Y AR BRI T2 R A RETE T E NS LR
4 B 4% 5 5% N T -«kB (NF-kB)/NOD ¥t 32 1K % 11 3
(NLRP3 ) %l (1 8 T 910 B 1y, i I s K BRUIR 52
A I T35 1 RORE A I 8 05 1 O X PR e A —
FE I TR S LT - RR R 50 T A
T 1) FBG 1R 465 W £ far S A9 IR L 528 £ A O 38

. 8 .

IL-17a MY . BRAL, P AR AL 25 RN S0 B8 SE e
Bl 7238 5 A0 HEAE A JF T2DM A7 5 — S R B &R
TR AL 26 R B AT A Ak LA IR R, B ST
BRI Y 2R 1 1(SIRT1) 3k & Nrf2/ARE i #% (%) 005
BYIAOC T, U B S AT ) AR B A R
B AT A2 0, 5 IF S S — ol 45 30 3 BELVAF 7R, LA 5 K
BB 96 VE L, BE W% 30 i) Toll B 52 R A 5 18 1 R IE
R MIEE RIS & 2 R R
JIE JRE 5 G I T2DM 1Y 25 340 ot il

GO Y)RE7E B M KEGG & 45 Rk n , Z 50
SRR AE \MAPK Rl PI3K/Akt 255 5l 5 b &
B2 8 o B it — 25 & B MAPK T . MAPK 14,
MAPK3 ., RELA . JAK1, STAT3, JUN, LCK . ESR1,
IL-2 55 2 1R (55 38 B AR A 40 1 e afE I,
F B2 N 2 17 vl Rl 2ok 98 95 L R WX 21 5% 76 g
21 Hp ) e 3k, R BT IR R ROBE PR RS VR R T X —
O AER N LB TR AR B I uE . BEAEDFR TS Lok A
Akt H I CL(PKCY) (P70 8% 0 A 5 1 S6 LT
5 MAPK A5 8] (9 71 R 1545 B, & S L AR
8 T b R 12y 25 A2 A 5 3 I 1 SR 0 DT S e A
Pz fi 20, [RDRE A BF SR SE , INK 41 i AME 5
AT B 1/2(ERK1/2) Fl p38 MAPK J& RAE 5| & i
5y FHCPUAAZ A T AR R MR
SRR MR T B SE LS MAPK1, MAPK 14 il
MAPK3 Z M fFfE R IF 45 A6 &, HERIBIR &
%S 0900 BE GE A JF T2DM /) BUBE B ) MAPKL
MAPK 14 Fil MAPK3 i i85 LE i (1R I A =
VN BE B R AR RGN . LR SE T A0 fl MAPK
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15 5 1ok B 0 Ak 28 i 8 P RE A 9 T2DM /D BRUBE AR
i35 LA e R B AY OC B E . LA, A 9T 4R
i, NF-«xB 0] DL i NF-«B 10 i [F 7 8 A (1IKK) 4
S 5 B A2 AR | SRR I 3R A A 22 SR 1 TR
b, AT 40 ) i A R B R AL M R R S S . S S
e i ZAKBL* . RELA 1E N NF-«B % 19 5 % A
By, B0 T TTORG o R 45 NF-xB 55 S TE Ve % 4> T
78 B B AE 4 IF T2DM /) BURY (68 i T 20 20 rp 36 3
AR T M, B S RIS i R SR R
B o 934 JAK/STAT Hill (1 305 A 75 3 W0 3R 2
L2 5 5L 0 e 5 35 40 IR 58 4 4 5 I B R A2 AR
M 76 BE Bk i A1 T2DM H , JAK/STAT il i 2% ¢ 3 %
%} STAT1.STAT3 I STATS 4& [ 4 T & 75 =Y, IF
T PO A AR S B 3 DA R S R A A
JRE NP 3K 5 A 5 45 R — B, 7E IR R E
JET2DM /MR, AR IN A 207 B3 ¥ 5 T JAKI
F1 STAT3 mRNA 5% sk 7K -, I e 5 H 06 M il 73 4
TR RE RRRES G, R W, R mA
2% 1 gl i 250 L 2 0% 8 0k B A IE I E S T
T2DM.

Lk, AEMASH P EAEmE R FH
HERER BETFEEZAEEGRE o- WK .
IARER UL R Rk A R AR
S5 Z P2 3 B Ay, O A 4 MAPK L STAT3 .
MAPK3.IL-2 . JAK1.RELA ,ESR1.JUN,MAPK4
M LCK %F 2 § 55, & ¥ B IE B JE 4 JF T2DM 19 1
Rt — SR A RIS 5 03657 HLG T
HE LR MBS IR . SR, AR SRADAEAE —
Jey BRYE , 1 5 A2 17 % BB BEAE & 9 T2DM ¥7 5075
Jei W B0 ML 475 o A5 30 560, 10K 2 IR A S SR F
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