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WE : BY @R AAERB(OMT) 5F R M40 ZAE A & G2 (HIPK2) ., Toll#f &4k 4
(TLR4) . NOD # £k #%& & 4 M348 % % &9 3(NLRP3) . £ & 45 45 & (E—cadherin) . %2 F G
(Fibronectin ) | & 28 A% —1B (IL—1B) A= IL—18 & ik 69 & var , #1 7 IR 3T OMT £ 48 k9% B 9% (DKD ) Pt £
P ety T RAR P ALH] . T3k A6 A6 db/db /) REE BRI 2 B, ML A4 RE 2L (DM 48 ) F2 OMT
2, A410 R, OMT AL T MAEHBAE LML 120 mg/ (kg-d) ], #F48 A, FERAABRFTFIb/mDRA

TR (NCAL), ZA5/ I RATK SR did o bk, #om) &30 A L4647, HE F» Masson 2 & ILE N B 2028 0% 52
7 *%‘—’Eil{ Western blotting 4 | %, 7% 40 840 5 J¢ &, K& 20 BB X i TLR4, HIPK2, NLRP3, E—
cadherin. Fibronectin # & ik /K-F R 3R1E; BGHR o, 0% R R Io A B20 /) SR i IL-1B., IL-187K-F. KA Pearson
k3 HIPK2 5 TLR4, NLRP3 &G F XA LR, LR DMUAKRE, s, 24hEG S, ELEEE,
Hil ZBE R FARNCAYITZH(P <0.05), OMTA24h ZEG 2, BREE, Hd = KFEDMAKK(P <
0.05), REEERT, DMATILE DR ABR TR A, LRBELARRE, BNETEVARZY K, BIE
L mia e T, AR K SR MR A e I BRI ZOMT %77 ), METDM4, OMTAR )
RABRREARERZ, TIEREAIKE, AR XEMRZER Y, DMATLR4, HIPK2, NLRP3,
Fibronectin & & A8+ £ ik H NC2F 3 (P <0.05), E—cadherin & @ 835k A F43 NC4LEA&( P <0.05); OMT
28/ A TLR4. HIPK2, NLRP3. Fibronectin & & #8x4#3i& 4 DM AEAL(P <0.05) , E—cadherin & @483 &
HFE DML FH (P <0.05), DMAfhE b IL-1B. IL-1848%F £k F4 NCAF & (P <0.05), OMT 44 DM
AAK(P <0.05) , PearsonAB#ARE LM B, DMZAF2022 F HIPK2 & @ 5 TLR4, NLRP3 & & kA3 2 E
#% (r =0.881 F= 0.774, 3 P <0.05) , OMT 2L HIPK2%& &5 TLR4, NLRP3 % & & iA ¥ 2 EH % (r =0.814,
0.871,¥ P <0.05), Z5it OMT#H DM /R B4020649 K Bp Fedf Y2, 7T Ak L5 4k HIPK2 & K 55

BILHYEAH

KR - BRIERR ; BAELB ; TollH24h4 5 FIRZSMRANEAE AR G #AE2; & NOD H % 1k #
FOLEHBAMLEES

HESES ; R587.2 TEERIRAD . A

Mechanism underlying roles of oxymatrine in alleviating
inflammation and fibrosis in renal tissues of mice
with diabetic kidney disease*

WekE H I : 2023-03-09

*ILATE - B AAREFES (No: 81860656) 5 5 M 2 B T3 H [No : By FH5 JERI-ZK (2021) B 5 010 BB b5 | Hi (2021) 4029
Bl 5] 1 (2022)4017]

[EEIEH ] EBE, E-mail: yxhx20060725@126.com; Tel: 15985117729

+ 31 -



EBREAE

#
r
g

Dai Yun-li', Peng Can®, Liang Dan’, Li Zhi-yang', Feng Zhao-wei', Wang Yi-fan',
Feng Li', Chen Jia-jia', Chen Sheng-jie', Xiao Ying'

(1. Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research of Common Chronic Diseases,
Guiyang, Guizhou 550025, China; 2. Ningbo Diagnostic Pathology Center, Ningbo, Zhejiang 315021,
China; 3. Department of Scientific Research Management, The Second People's Hospital of Guiyang,

Guiyang, Guizhou 550023, China)

Abstract: Odjective To preliminarily investigate the possible mechanism underlying roles of oxymatrine
(OMT) in protecting against inflammation and fibrosis in diabetic kidney disease (DKD) by observing the effects of
OMT on expressions of homeodomain interacting protein kinase 2 (HIPK?2), Toll-like receptor 4 (TLR4), Nod-like
receptor family pyrin domain containing 3 (NLRP3), E-cadherin, fibronectin, interleukin (IL) -1f and IL-18.
Methods Healthy 6-week-old db/db mice were accustomed to feeding for 2 weeks, and were then randomly divided
into the diabetes mellitus (DM) group and the OMT group with 10 mice in each group. The OMT group was given
intraperitoneal injection of OMT [120 mg/ (kg-d)] for 8 weeks, and db/m mice of the same month of age and
background were set as the control group (NC group). The blood and urine samples were collected to detect the
changes of biochemical indicators before the mice were sacrificed. H&E and Masson staining were used to observe
the histopathological changes of renal tissues. Western blotting and immunohistochemical staining were performed
to observe the expressions and distribution of TLR4, HIPK2, NLRP3, E-cadherin and fibronectin in the renal cortex
of mice from each group, and the serum levels of IL-1P and IL-18 of mice in each group were detected by the
enzyme-linked immunosorbent assay (ELISA). Pearson's correlation test was performed to analyze the correlation
between the protein expression of HIPK2 and that of TLR4 and NLRP3. Results The levels of fasting blood
glucose, 24-hour urine protein, total cholesterol, and triglycerides in the DM group were significantly higher than
those in the NC group (P < 0.05), while levels of 24-hour urine protein, total cholesterol, and triglycerides in the
OMT group were lower than those in the DM group (P < 0.05). The pathological staining exhibited mesangial
segmental hyperplasia, no obvious glomerular basement membrane thickening, significantly dilated renal tubular
lumen, vacuolar degeneration in the renal tubular epithelial cells, and inflammatory cell infiltration and collagen
fiber deposition in the interstitial area in the DM group. After OMT treatment, the OMT group showed that the
mesangial hyperplasia, the renal tubular lesions, and the infiltration of inflammatory cells in the interstitial area were
alleviated compared with those in the DM group. The protein expressions of TLR4, HIPK2, NLRP3, and fibronectin
in the DM group were higher than those in the NC group, and the protein expression of E-cadherin in the DM group
was lower than that in the NC group (P < 0.05). The protein expressions of TLR4, HIPK2, NLRP3, and fibronectin
in the OMT group were lower than those in the DM group, while the protein expression of E-cadherin in the OMT
group was higher than that in the DM group (P < 0.05). The serum levels of IL-1f and IL-18 in the DM group were
higher than those in the NC group (P < 0.05), and those in the OMT group were lower relative to those in the DM
group (P < 0.05). Pearson's correlation test demonstrated that the protein expression of HIPK2 in renal tissues was
positively correlated with the protein expressions of TLR4 and NLRP3 in renal tissues in the DM group (r = 0.881
and 0.774, both P < 0.05). In addition, the protein expression of HIPK?2 in renal tissues was also positively correlated
with the protein expressions of TLR4 and NLRP3 in renal tissues in the OMT group (r = 0.814 and 0.871, both P <
0.05). Conclusions OMT inhibits the inflammation and fibrosis in the renal tissues of DM mice, which may be

achieved by suppressing the activation of HIPK?2 and the inflammatory signaling pathway.
Keywords: diabetic kidney disease; oxymatrine; TLR4; HIPK2; NLRP3

¥ PR % B 9 (diabetic kidney disease, DKD) Py IIMAAE SRy TR TR ) A2 AT S0 5 N 28 RN AR E S
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4K DKD BEA N & — P& PR ACAEVEFT A SRS ZUTLRARIAH I £, PFBE R AE I 7 A 235 F 40 i
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HITE AR IR B 400005 B i A 5 5 o NLRP3 A 3 1 %8
RE SN & 5 4 T AR I, NLRP3 A /M A 3 iot
73 A 404 Z -1B (Interleukin—1p, IL-18) Fl IL-18
18 4 5 K T DR IR e ) 3 17 5 R R R I
U7 4 SR TR R R R[] Y 45 e e B A FH R T
fi# 2 (homeodomain interacting protein kinase 2, HIPK2)
e — M 22 G BRT5 E TR VAT , 0 B 4T A AL ) SRR
K1, WF5E 3 W] HIPK2 AT LIS S A2 4F 4 k38
B, 3 R LAY 5 9 BN, A8 R 54 A B I T
£ i d b A T AR ™. {B4E DKD H, HIPK2 5
TLR4 {55 & NLRP3 S A /A Ak (9 A A R UL
2 1E .

E AL 208 (Oxymatrine, OMT ) J&—F A 75 S 4
T3 B8 ) W A Ok A B, B AT TR AE L BET AL AT
i 8 3% PR, 30 INOS K Gk A A K - B
(transforming growth factor—, TGF—B)/Smad il j% . F
A TRIT R R TR T R RAE R EEE O IR CE
P I AR R L A SR A i T Y A R
718, OMT ] T P4 PR K B 22 TLR4 1 3R 3K, A1l
il 28 S DR 1~ 18 2 18 R 48 i A1 Ak o g 0 AR 4 2% DN
PRI, At — 25 B ET OMT B R 55 B4 A7 4 1
PR AT RERLAR , A 50 38 3 WL S R /N Bl v
2H 41 TLR4 . HIPK2 F1 NLRP3 ) 26151/ &0, UL Mo 45
OMT 697 & /N BUE 41 2 TLR4 . HIPK2 . NLRP3 | £ 4
% $% 75 H (Fibronectin ) . I % %5 %l & (E-cadherin ) }
RAEAF 7 B 1 T840, 9128 BRI OMT X8 bR
B DR 4 T S AT RE ML, S SR 9P A BT
2T YA 25 ) B (3t B R S 0 B A

1 MRS

1.1

111 E=Hahd (@6 JE & | SPF % db/db /N )
20 SRR T % [R5 5o AR 7% BB db/m /NEL 10 L,
TR (40 £5)g. (20 £20) g, MERERKR , HH R 52 K
2~ o AR ) R 20T 9 B B AL S 48 s W B R R TR
5 1 SCXK (1) 2015-0001 , 55 5 sl 9 { FH 14 o] UE
SYXK (#)2018-001], A< 5% 55 £ 45 5 M B2 B} K 2 3
Ve B A 2 5L S BRI

112 Hp5KA OMT I E w5 I8 A= 4l
AR T, S 20 14k SP P AL A 3 57 i 1 b
IR G R A D BR A BR S R IO A R it 4 i 4R

W 17 5 ] 5 A ) 25 A BR 2 7], TRIzol™ Reagent I F
% [# Thermo Fisher Scientific 23 &l , RIPA 5% 2 fig W A1
— U B B I8N B = RAEY A FRA W, BCA IR
F e B2 I 22 357 & BSA LA K Tween—20 Il [ b 50 &K
FFEAEYAT IR B 25 1 R I 1 R L 30% A
Mt 1 . SDS . TEMED , APS \ H % 2 . DTT | Tris—fii . D-
Glucose , PMSF 14 [ 4t 50 % 36 542 ¥ A BR2A 7], ECL
RGN & B RN R AR A R RS
IR 5 3 M 1PN S5 vty B ) Sl 4 AT IRy A R
RevertAIdTMFirst Strand ¢DNA Synthesis Kit P & &
RNA 2 BGR ) & 5 22 [# Thermo Fisher Scientific 2
], 2 x SuperReal PreMix Plus I [ b 50 K AR A= ¥ fb 2
B A BRA A, /N R BT HIPK2 5T SR G [ 3 1
Santa A 7] , /N BLPT TLR4 B 58 FEHUA . S PT Fibronetin
£ iR /N BT E-cadherin B 7 BB AR F 58 [
CST 22 ], /NET B-actin A& [ B 2 50 LY
FARA B 7], Goat Anti—rabbit IgG/HRP |, Goat Anti—
Mouse IgG/HRP W [ 20 36 v A= ) H AR A BR A ]
fi B Ao E W B i 56 (enzyme linked immunosorbent
assay, ELISA )i 7 & [ 7L Elabscience A &) . 4 H
ARSI AW 85 Bayer /A A, 5 IR 2 DA LG
H 2[5 Beckman 23 1), HLIK RG0S RS LI H AL T
PN ) BER AR R 500 F 35 [F Bio-Rad A W]

1.2 Fik

121 BRI R A m NRIA T ICH R
&N PEMESE 2 ], A H RS K K db/db /N BRBEDL 53
R (DM A) A S iRy T4 (OMT ), 4%
10 H 5 B[R] 872 7] 35 S5 BE LA db/m /)N LR 0t R
(NCHL) o OMT ZH/INRUT LA I T A5 1 B A P i 1)
A S0 120 mg/ (kg - )™, 4524 8 JH] R AL AE /N
122 ARAORE AAFE/NRETRAETFIC /N 24 h
PRI, 725 166 b & Tk JRR I I 418 AR BRI, I H
PRI o 5 A 2 0 FH 4 9% v HY R (] R AT A
W) Fr, AR B IEZH 2L T80 C KA 12 VR IR AT
123 Afedrirdn 3R & U A A A
72 W A BV AG I /0 BT T BT i A T ot I
[ 1, X 44 O v T R A P v B, 45 3 i PR AR R R
524 h JREFRF N 24 h R EEH R,

124  HE.Masson % &40 FALBTHL M
49 P Y [ 22 100 B I 2 20K 3 pom J 1) A7 5 )
J, 4307 LA HE (Masson 44 (5, S48 T UL B E2H 21
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125 SRR AL S E KN B 4L HIPK2,
TLR4 NLRP3 f ik o€ 45 R FH f0 58 41 404k 24 Yo
0 SP Pk R R A W) R AT S KA B
W MRS T B R AE 3% o A AL R L B K g
H . — P (HIPK2 . TLR4 . NLRP3 ¥ L 1: 50 ¥ J&
Mi B ) E T 4 COKFa R, W DAB W (0, fieJe
FH SRR FE 4 o 2 4% K B R, 6T g
IEHnsEE .

1.2.6  Western blotting # M 'H #1 £ HIPK2, TLR 4,
NLRP3 . Fibronectin.E—cadherin & & £ ik  7E-80 °C
VKA NI IEZH 21 0.08 ¢, BITA 500 wL 41 418 (24 #%
WAHATH SN . B0 R, % BCA 3 &
Ui ARSI/ BV SR R EE . NS x 1Y A
G WP, B I 20 SR TR T T R PR UK A3 B B 5
J, 50 o/ L ARG 2 W3 P . TBST VRS , 2351 A /I
FUBT HIPK2 B sg BEHTAR (1:1 000) , /N BB TLR4 B
EREFTIAR (1:1 000) , He 4t Fibronetin £ 7 BT A (1 :
1 000) , /N E 37T E—cadherin ¥ 58 BEHTAR (1:1 000) , /)y
ST B-actin FiiA(1:4000) ,4 CHFE IR . Ve,
43 3 I A A B 4 Goat Anti—rabbit IgG/HRP Y Goat

Anti-Mouse IgG/HRP(1:5 000) , %8 /K- FHE R FIE &
1 h, 3G b2 & 6L B 5, Bio—Rad BEI R R 40
B2, 28 Image Lab 5.1 8042 HE 0 Hr MR
1.2.7  ELISA # ) .)» & o & IL—1B #= IL—18 /K F
P AR /N BRIV & T IR s 0L, 4 C
3500 r/min 50> 3 min, B_F 2 MLTE W, # ELISA 351
& VLI ARSI MY IL-1B IL-18 7KF- .
1.3 FitFEFE

B 23 A1 R FH SPSS 19.0 i3t 4k 4k . R
DAL + 22 (x 2 s) Rom , LB 7 229007, ilF—
P HE 3 LSD—t K 56, R FH Pearson 72 #E 47 40 ¢
PEHT. P<0.05 2 RH G #E L.

#R

FHNB— TR

20/ UK E L IR L 24 h PR EE AR L R IE [#
B HH = ERKOF A, Z R A G E (P <
0.05). DM 4% NC A ¥ F+ 5 (P <0.05),0MT 4 24 h
PRAE e L H 0 = R KT 5 DM 41 R AR
(P<0.05). W1,

2

2.1

F1 SHEHMR—BEBLEER (n=10,x+s)
215 ey 1fiL#5/(mmol/L) 24 h PR B /mg oI/ (mmol/1L) H¥ =&/ (mmol/L)
NC 4l 23.00 £ 2.58 6.93 +£0.38 7.32+0.36 2.18 £0.38 1.26 +0.28
DM 2 58.14 £4.30 38.21 £3.76 34.38 +4.86 4.21+0.36 2.34+0.29
OMT 41 56.00 + 6.2 36.49 £6.35 24.26 + 8.69 2.88 £0.59 1.65+£0.14
FAH 182.915 169.726 56.489 51.287 48.809
PAH 0.000 0.000 0.000 0.000 0.000

22 OMTAREFAME/NMNRSEHLAFTTER

HE 8 7] UL, 76 NC 41/ R B g, B/
BREE TG A 0RO T, B /N b R h i HE 5 A
3%, DM ZH A] UL /DN 3k AR IR DX B PR 4 AR RIS IR
RSN  N = N 1 R N S g
FEARE &R0 B /INVE S I N AT B A B, Rl AR
S5 UK L 40 9 Vi M A A 2 2 R /N Bl ik P
UL . 5 DM ALA LG, OMT 41 B T 25 17
WA AR FR B A9 3% . Masson Y26, 1] UL, 5 NC 2
AR EE , DM 40 /N R] T HR 2 TR £ 1) Masson Y 8
BH 9 5t B 5 4% 22, 1 5 DML 2H e A8, OMT 41 ] L
B /1N 48 8] 51 HY Masson %% €5, FH 1 4 ot 42 DM 41 0 />
JRES

2.3 OMT [ 1K DM /M iR & 40 R HIPK2, TLR4,
NLRP3. Fibronectin, & it E-cadherin & B &%

41 /N B TLR4  HIPK2 . NLRP3 | Fibronectin , E-
cadherin 2 X R A | LI, ZR WA G IT¥E X
(P <0.05) . DM £ TLR4 , HIPK2 . NLRP3 , Fibronectin
A MR AR NC Y LT (P <0.05) , E-cadherin
B AT R IR NC 4L R % (P <0.05) 5 OMT 4/
L TLR4 ,HIPK2 .NLRP3 . Fibronectin £ [ AH X} # 15
B DM 4 F % (P <0.05) , E-cadherin 45 (A X 26 1k &
BMDMA FFH(P<0.05), WE2FE2,
2.4 OMT &2 A /> DM /MR 'S 4H 28 TLR4,
HIPK2 ,NLRP3 gy R i%

G e ML= Y A mT WL, NC 41/ B 4121
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NC4l

HE #4(7,( x 400)

Masson 247, ( x 200)

xR2 KA/NRTLR4.HIPK2.NLRP3.Fibronectin.
E—cadherin EEHEXMFRIEELL®R (n=10, x%5s)

NC4l 0.17+0.01 0.32+0.02 0.13+0.01 0.13+0.01 0.64 £0.04
DMZH 0.45+0.04 0.65+0.06 0.21+0.01 0.51£0.03 0.35+0.03
OMT4] 0.20+0.03 0.51 £0.03 0.14 £0.01 0.20 £0.03 0.68 +0.03
FAE 265.776 187.493 280.525 644.810 255.241
PY 0.000 0.000 0.000 0.000 0.000

TLR4.HIPK2 .NLRP3 JCHH W A w4 , ik /b s DM 41
A WL TLR4 . HIPK2 NLRP3 fE i e etk ] P & 3

TLR4

HIPK2

DM 1 OMT 41

NC# DM 4H OMT £

TLRs [ 00
nip RN o
~eres [N - .o

Fibronectiin 1R 00 D 0 B B9 ;.

E-cadherin -- — e - 119 kD

Bactin W A .

B2 RKHENMREHLFTLRA HIPK2.NLRP3,
Fibronectin.E—cadherin & B &5 E

FEIRAE B /NG T B A AN 40 B /NER ; OMT 4 TLR4
HIPK2 \NLRP3 FHPEGL (45 DM 2 B S sk 55 . DL I&] 3.
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(I:‘?N',
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2.5 HHNMRMFIL-1B.IL-18 KL

2 2H /N BUALYE TL-1B  IL-18 K Lt 55, 22 7 1Y
A2 L (P<0.05) ., DM A A NCAHTHE (P <
0.05) , OMT 2% DM ZH Ik (P <0.05) . W3R 3.

#®3 BHNRMFHRIL-18.IL-18 K F b
(n=10, pg/pL, x +s)

ikl IL-1B8 IL-18
NC4] 27.20 +7.66 116.68 + 23.63
DM ZH 94.00 + 18.63 256.72 £ 13.05
OMT 4] 5135+ 18.29 159.40 + 47.29
FfA 28.620 31.271
P 0.000 0.000

2.6 HIPK2 5 TLR4 .NLRP3 & H RiZHH X

Pearson AH 5¢ ¥ 70 #F & 7% , DM 41 ¥ 41 24X
HIPK2 & 4 5 TLR4 . NLRP3 & {4 3¢ 1k ¥ & 1F 1 ¢
(r =0.881 F1 0.774, P =0.001 #1 0.009) . OMT 4H
HIPK2 & 4 5 TLR4 . NLRP3 & 14 3¢ 1k ¥ 5 1F A ¢
(r=0.814 F10.871, P =0.004 £10.001 ) .

it

5% 3 B db/db /N B 4 8 i A B n] o B 5T
&R IR Z IR, Bl A SR 4 38 2t i o B
TS0 (1 A= R B N O e R NN i
JEE e BT AR RRE , 2 BRAH U HE e
F1 Masson 42 €8 7] U1, db/db /)N B /NER R IX & A
BepERg A LI TC B IR B NS b 4N S
A S A REAR P TA] 5T A bk EEL 400 R 95 i R 4T i 21 21 3
Az A/ IN B ik N IR AT 2 L 23 A VR 1 €4 Y Masson
Y0, BH P B B B 3% &2 ELISA #6171 db/db /N R
ML A RPEA BT IL-18 IL-18 7K F- W] i 38 i, A= 4k
FEARAT I 0 7 db/db /N R | IUBE 24 h R B 6
S JUEL T P H IR = R K F 4 NC L A B T 5 5 dby
db /INERAH LG , OMT G875 db/db /)N BB IS5 2 Bl 725 A
Jr s, FEBE 24 h PRAR H R JE B =R K
SEREAR, i A T RN MLBE K - JC e T2 25 5, Masson 42
o FHPE Y A B, RYEA TR IL-18 5 1L-18 iy &
I AR, DA 25 SRR db/db /N B B D g
PR W PR B 0 5 A2 B ), OMIT W] B I8 i 4%
db/db /1N BB IE R E R K £ AL AR T, ol )
fig, (LT RE A A ML TR EL I 48

3

WF5E & B, TLR4 1 NF—k B VE S 48 it 52 I 80075 il
5% v ) EE LR DR, AR IR O R R e R e Y
FeIRIKY- TR DA K ask B U0 7T B R S SO R v 1
15 i B EALH Z —", i NAGAREDDY 251 % Bt
TENG Wi 24U E Wi 40 M v | 38 £F TLR4/MyD88 75 5 11—
18 A1 NLRP3 % i /MA 1 15 £k, 9 TLR4 119 Fic 1 5k
NLRP3-TL-18 5 54l m Lk 42 A JE IR 25 7T g 1 2 21
() 9 E S 0L R R & ZE KT . #2878 TLR4 W7 516 =
5 NLRP3 Z M AF7EAR 5 B 4 HAL R 2 5 7R L
JHE R Z 110 5 Bk RO AHF 5% 45 1 R NC 4L/ BRUFE
2041 TLR4 \NLRP3 /> i A5 85 4, db/db /)N BRUZE /)N
B b AR RN 43 /N R AT UL TLR4 \NLRP3 45 8
Ye IR W1 £ Western blotting 45 5 i 7~ , P& 11
KB S 38, A BE T 4E AL 8 B3 Fibronectin £ 143
KBS £ EMT 48 5% E—cadherin 25 [1 335 W] . F %, LA
g5 FAHE IR db/db /N BB 4120 TLR4 . NLRP3 R JiE
T RO SRR B A £ L B e B
WU, b R A R AR AR YD e HE T EMT 3 2
ZF 4 45 4 41 2U7E B AL S b S s, AR £ 4k fb
i 8

HIPK2 J&t— Fh Ty BE 22 % 1) 22 R/ 95 2 R T
AR T AR R4 R IR %, 2 5 DNA 54
JNf B il B B B8 b A i A AR L. A PR R B
HIPK2 BEF il TGF-B 175 7 1 Smad3 B2 fk , HIPK2 it
2% AT A0 o 32 3 B RO Y 5 A SR IE 52 TGF- B/
Smad3 {5 *5- 38 I (19 80 B {2 #F NLRP3 2AE /MA (1) 1
b, T AE /NS BT 40 M v, B 220 el ad et | JH TLR4 3
I BTG /NS AR, 2 U NLRP3 5 Caspase—1 ik,
1A /0N R 4 23 e P 0 i TR o s /N
Jo g b, B N 3B B 4245 A TLR4 R ¥ 7% NLRP3
RAE /A, #E— 2 5 3 Gasdermin D 19 N—H1 C— K it
Oy B LASAT b R DL 5T $2 % HIPK2 1] fE
55 TLR4 . NLRP3 2L 7] 2 5 % JR 9 5 9 19 & s LTI
{ROR B AFAEA G, R WARGE . ARFFRES R B,
5 NC A AH L, db/db /INEUE /NS T Bz 48 B AR 43 '
/NER T HIPK2 85 [ 28 35 W1 38 0, #H OGP 43 B & 3
db/db /> B HIPK2 43 1] 5 TLR4 Fl NLRP3 & 1F 4 3¢,
R 3 7 e [A) AR 2F 05 PR s 1 1 T R R | 2 4%
5 IS A LB IR L A R R

B 2F & W5 & B, OMT A 3 i #0 il TLR4 5§
NLRP3 RE 15 5 K #EAE P, ARAF5E & 3L OMT 41
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5 DM ZHAH I, HIPK2 . TLR4 . NLRP3 )¢ ik 4 B 5 [
K, P B 90 RE S0 U559 | 48 1 A o R Sk /L, [ B
cadherin 3% ik ¥4 i , Fibronectin JT F2 38 2> , OMT 2
HIPK2 435155 TLR4 Al NLRP3 th 52 1EAH ¢ .

ZE L Arig , OMT AT 24035 db/db /1N BRI R 7K S Al
e, W R A B B BRI, 355G EMT o 72 |, D2
JIE£F 4 Ak JF )& , o] fE 5 T U HIPK2 23k, 1 1 410 il
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