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FEIRTRIE R % mRNA 223K 03078, B /NG b 40 i TUNEL % (0 144 2% 5 20 48 T AF 56 48 9 B 7 FI NLRP3 48 5 /MAAH
F3E M mRNA 2635 W2 TH 5 (P<0.01) ; SRR 2 L8, ZSW ik #% 51 ¥4 40 FBG,BUN, Ifil. SCr & J® ACR,NAG i , CysC I
FEAIR(P<0.01) , ' 211 210 #4540 A5 ) B2 0 2%, /NS 1 R AN EMUT A 55 ) 38 35 5 B 1 35 2028 (P<0.01) , B 4 St mRNA R ik
AN TR R J3E B8 (P<0.05, P<0.01) , B /NS b B2 21 i TUNEL 4 €6 BH 4 3R A B 20 204 T 4H OC 2 E I 19 B 11 S mRNA 235 18 35 %
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[Abstract] Objective: To study the efficacy and mechanism of Zishenwan (ZSW) against pyroptosis
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and epithelial-mesenchymal transition (EMT) of renal tubular epithelial cells in diabetic nephropathy (DN)
mice, so as to provide evidence for the treatment of DN with ZSW. Method: The db/db mice with spontaneous
diabetes were randomly divided into the model group, dapagliflozin (1.0 mg-kg") group, and high-, medium-,
and low-dose (6.0, 3.0, 1.5 g-kg"') ZSW groups. The non-diabetic db/m mice were classified into the normal
group. The ones in the model and normal groups were given an equal volume of deionized water by gavage,
while those in the other groups were intervened with the corresponding drugs for 12 weeks. The fasting blood
glucose (FBG) level was tested at tail vein once every two weeks. The levels of urine albumin-creatinine ratio
(ACR), B-N-acetyl-D-glucosaminidase (NAG) , and cystatin C (CysC) were detected once every four weeks.
After 12 weeks of administration, the blood sampled from eyeballs was used for measuring the blood urea
nitrogen (BUN) and serum creatinine (SCr). The pathological changes in renal tissues were observed by light
microscopy and transmission electron microscopy. The expression of EMT markers in the renal tubular
epithelium was analyzed by immunohistochemistry (IHC). The in situ terminal end-labeling (TUNEL) staining
was conducted to analyze the nuclear damage of renal tubular epithelial cells. The protein and mRNA expression
levels of EMT markers, nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3)
inflammasome and pyroptosis-related inflammatory cytokines in renal tissues were separately assayed by Western
blot and Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR). Result: Compared
with the normal group, the model group displayed significantly increased FBG, BUN, serum SCr, ACR,
NAG, and CysC (P<0.01), impaired renal tissues, altered EMT marker expression intensities and levels (P<
0.01) , and elevated TUNEL-positive rate and protein and mRNA expression levels of pyroptosis-related
inflammatory cytokines and NLRP3 inflammasome (P<0.01). Compared with the model group, ZSW and
dapagliflozin significantly decreased the levels of FBG, BUN, serum SCr, ACR, NAG, and CysC (P<0.01),
relieved the pathological injuries in renal tissues, changed the EMT marker expression intensities (£<0.01) and
protein and mRNA expression levels (P<0.05, P<0.01), and down-regulated the TUNEL-positive rate (P<0.01)
of renal tubular epithelial cells as well as the protein and mRNA expression levels of pyroptosis-related
inflammatory cytokines (P<0.01) and NLRP3 inflammasome (P<0.05, P<0.01). Conclusion: ZSW alleviates
DN possibly by inhibiting pyroptosis and EMT in renal tubular epithelial cells.
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transition (EMT) ; nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) inflammasome
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R FE 255002 S AL 200 B4 OE A B AE 1, WK ZSW
/NG R AR T & EMT B9 52, 383 ZSW
G YT DN (AR HI S AL, o v B2 24 17 i DN 2 {1} 2
WA -

1 ##

1.1 ¥ SPF %l C57BLKS/J-lepr®/lepr®™(db/
db)/INEL 50 F, 6 JE i, PR B i 28~32 g AR A IR I
P[] 55 C57BLKS/I-lepr®™ (db/m ) /INEL 10 L, {4 i &
18~22 g, ¥4 F g 50 K 2= 4 X s Wy ok 52 o, & 4% IE
5 SCXK (75 )2018-0008, il #¢ T b m{ 5 25 KA 4
J7 B e S 56 v U B HE AL 3 v S ) B (IR 22~25 °C,
AW BE 50%~60% , B 45 > ) , 5 3 4] LR 5%, [
HERK o AF 58 2 bt v s 2 K 25 7R 5 IS B 55 50
S P2 5 2x 4t i (DF202039) , S2 560 ok 2 45 & 3h
PSR AH S48 5 JE N

1.2 2% ZSW SR ELY) - =% BRAE Sk [ 14,
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WRIEHFZYE ). B SRS, 85 50% &
P2 7 30 min, [A] 3 $2 01 h 38 2 Yk, AR A5 4 O -
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2RI IBOR . A I 4 R IE WL, e 5% 78 R AR 45
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T3 YR A BR S AL HiE 5 JL20488) ; N- 2 Tt 8-
D-5 FE A %) B E (NAG) I F &, B % C(CysC)
i 77 &5 ( 3¢ [ Elabscience 23 # , It 5 43 %I & E-EL-
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T, 2.5% I3 U [ 5 W, BCA 2R 1 e B2 ) g 35 £
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IPVHO00010) ; RIPA 24 % i ( | ¥ Beyotime 2> 1 , 4t
5 POO13B) ; 4 i i 7= AH O B A HE 22 (1 (ASC) Bk
(= CST /AT, S 67824s) 5 a-F- ¥ WLALZ) & 14
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NLRP3 #i {& , Caspase-1 i & , IL-18 HT1& , IL-18 41T
T, S0 S 2 BR AR 1 (TIg) G BUAA, L 4T Bl TG
P& (K E Abcam 23 A , it 5 4 W K ab5694,
ab76055, ab214185, ab138483, ab9722, ab71495,
ab6721,ab6789) ; BT Y] IL-18( cleaved IL-18) i 1A (3
Affinity 23 7@, 1L 5 AF4006) ; H il B -3- 5 02 i =
fitt (GAPDH) B4 ( L1 Z i A W B A PR A w4t
5 0037) ; TRIzol, SuperScript Il RT ¥ %% 5857 &,
Sybr 52 B} 7¢Ot & it G M i X K B (Real-time
PCR) mix &7 & ( 3£ [ Invitrogen 23 &) , L5 43 5 Ky
10296028, 11752050,4472920) ; 34 2H 21 54 RNA $2
BUA ) £, TIANScript cDNA 55— & ik ) & [ K
A LR (AL 50 ) A B2 W) it 5 43 5k DP431,
KR104].
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Christ 2 & ) ; GT-1941 %I P i ifi A [ 22 Bk [ Pr 52
S (B BRAS ]  DXL-XS BN B 3558 (9 M
75 8 e B A BR S W) ) ; XR220 Plus 8 4 [ 3
AR AL R BB A B A ) 5 IX71 B
B 388 ( H A Olympus 28 7] ) ; Tecnai G2 Spirit il i
S H T BB (36 B FETA W) ; PROTEAN165-8000
/N 3 B OHL 3K A, ChemiDoc XRS2500 R %E it 1k
1% 4% ( 3 [# Bio-Rad 4% # ) ; Step One Software 7!
Real-time PCR {¥ ( 3¢ [#] Applied Biosystems /A ) ) .
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2.3 EARAG I
2.3.1 LW bR A I PR O A A R K i
FBG ; M BR B Il 2 1 000 remin™ ( 20242 12 cm) ,
4 °CE§.0> 10 min, 43 B L% , 4 H 8l A= 4k 2 S A D 5
PRZ A (BUN) F ML ILEF (SCr) o
2.3.2 JRUEAEARATIN PR e R0l W] A I
NAG fil§ , CysC, JK 125 1 M R LI, 3H 5345 th IR
HHA/MLUEF(ACR)
233 SRR EALR AL B T 4% £
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(HE),PAS % J5 L B L% 5 [ 22 T 2.5% S 1Y
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PR W or A iE o0 A W50 R B RS K,
3%H,0, % M EE L I 0 1L = 103 = R B i —
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WM =4 (1:1 000) = &M H . % il DAB = il #
o, AR R E Y 68 P S AR . K ok A
AR G UKL Sy BEE o F 5 THC 3 6 BH 1 % (% ) =
THC 2% €5, [F 4 40 1 450/ 248 it S0 %002 100% o
2.3.5 TUNEL 3 W45 /N 1 Bz 40 B A T 1 1
Pl AR IO TAEW . A WSV R R K
ii% fin Protein K T/ #& ,37 °C, 30 min, i Ml 3%H,0,
SR AT, 7 i DNase 1 S ¥, 37 °C, 20 min, {i% il
TdT i = W ¥, 37 °C & & M 5% 1 h, i
Streptavidin-FITC #x i T./E ¥ , 37 °C & & W Ot
30 min, 7% /il POD-conjugated Anti-FITC T. {F & ,
37 °C i & N 3k 6 30 min, 7% 1 DAB & il i &, /R K
REY EH TS R, A0 A% AR o FHM: .
J1 8 TUNEL % €4 FH 1 R (% ) =TUNEL % {2 [H 44 41
i 50/ 40 B R < 100% o
2.3.6 7 [ S B s (Western blot) #6115 #H 21
MR HFRIE W AF T -80 °C 1Y ' 41 Ui RIPA K
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2R, 12 000 remin” ( B D242 Tem) L 4 °C B O
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E-cadherin, NLRP3, Caspase-1,IL-183,cleaved IL-18,
IL-18 1:500,ASC 1:1 000, GAPDH 1:5 000)% & %
4 °Cil % . TBST ¥EME , — 40 (1:1 000) % & WK
37°C,2h, TBSTUEME, M ECL, & A g%, B35,
FES I R, BT R B R AR R A = AR
% K {H/GAPDH JK A .

2.3.7 Real-time PCR A£G ' 2H 21 mRNA 5Kk 1 5%
YR AF T -80 °C B ' 41 21 il TRIzol & 2 B &
RNA, P B-JIL3h 8 11 (B-actin) N N 2, H b 5T 76 2
DA Wy H R A R A R AR 4l 56 1 KA 05 B
(NCBI) Primer-BLAST & 31 3+ & 519, W3 1,38
B 5% 4y W cDNA, 8 37 Real-time PCR % I 1K & T
Real-time PCR X $% 4% {F #£ 17 PCR ¥4 , 95 °CHii 42
Pk 5 min, 95 °CAE ¥ 10 s, 40 7E ¥ ; 58 °CiB k 20 s,
40 1 3£ ; 72 °C $E i1 20 s, 40 75 35 . 38 L 16 34 59 {8
(C)TFE 2 T H 5 mRNA MIXT R I8 & .

24 GitbESr M SR SPSS 22.0 #EAT T4 T,
JI A S5 R L ks Row 20 8] X 8 e Bk R R R
# 43 it ( One-way ANOVA) , U175 22 A 55 ¥ 17 f /)N
WM 2 5 (LSD) K 5 o Wy 25 AN S IE AT
Dunnett's 73 ¥ 56 , L) P<0.05 £/~ 2 5 H A 412
3 &R

3.1 XF DNU/NERIMAE 52 m 5% 4N AL,
B R 26 /N B 8 JH 4 iF FBG 3% TH i (P<0.01) . 4524
4 J5 )5, SRRV AL L EE , TR0 S Al B ZSW 45 7
2 FBG A7 FT %A% (P<0.05) . 4325 6 Ji )5 2245 Bif [
A, 5 R LR, TR A% B Ve 4 S ZSW 45 R i 4
FBG i & &% (P<0.01)., W32,

3.2 X DN/NEUKR ACRFIEIIREM W 5 1EH
ZH /N R Le g, AR 2 /N B 8 RIS B R ACR Wk 35 T
(P<0.01) ;45245 4 J8 Mo ) 2L 45 B ) 84, 5 AR 4 1
B IR A A 4 e ZSW 45 71 i 4 IR ACR ¥ I 3% [%
R (P<0.01). 5IEH 4 A, B4 BUN Fl SCr i
FTE(P<0.01) ;4525 12 )5, SR A i, ik A%
G 2 Je ZSW 4% 5] B 4 BUN F1 SCr {2 3% [ Ik (P<
0.01), W53,

3.3 X DN/MRE/NE R B Gide bR 5iE
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Table 1 Primer sequences
GE7) LUEFF(5-3") TR (50-37) KB /bp
B-actin CCCATCTATGAGGGTTACGC TTTAATGTCACGCACGATTTC 91
a-SMA GGAAAAGATCTGGCACCACTC TTTCTCCCGGTTGGCCTT 109
E-cadherin TCCTCTATTCTCATGCCGTGT GTAAACTCTGGCCTGTTGTCA 103
NLRP3 TGTGCTCAAAACCAACCAGA GGCTGCAGTTGTCTAATTCCA 140
ASC GCAGAACCCAATGATAGAGC TTTCCTTGCATATTCGGAGT 138
Caspase-1 AAGGTGATCATTATTCAGGC GCATCCGTTAAGAAATCCTC 98
IL-13 GTGAAATGCCACCTTTTGACA GATTTGAAGCTGGATGCTCT 128
IL-18 ATACGGAATATAAATGACCAAG ATATCAGTCATATCCTCGAAC 71
F 2 ZSW3 DN/IRAE R E T A FGB MM (X+s5,n=10)
Table 2 Effect of ZSW on FBG in DN mice at different time points (¥+s,n=10) mmol- L™
45 Fli/gkg! 0 il 28 4 6 Ji 8 JH 107 12
EH# 6.50+0.36 6.43+0.21 6.16+0.35 6.20+0.20 6.10£0.26 5.90+0.40 5.77+0.67
TR 29.03£3.56"  29.63+£0.45"  32.63+1.24" 29.27+0.50" 28.97+0.47" 29.27+0.06" 29.97+0.49"
ey 7R 0.001 29.80£1.97"  29.13+0.83 27.40+1.06% 24.53+0.42% 21.30+1.15% 18.00+0.20% 15.50+0.30
ZSW 6.0 28.37+3.89 27.83+4.30 26.40+0.40% 24.07£0.31% 21.10+0.89% 18.17+0.15% 15.83+0.15
3.0 28.70+1.25 28.00+1.37 26.53+0.31” 24.17+0.25 22.53+0.319 21.00+0.20" 17.80+0.20
1.5 30.20+1.68 29.00+0.85 27.80+0.20% 26.20+0.40% 24.73+0.319 22.20+0.20 18.60+0.40%
T HIER AL VP<0.01; 5HEM 4] 4 > P<0.05,> P<0.01,
£ 3 ZSWXIDN/IRER ACRMBINEEREIE (x+s,n=10)
Table 3 Effect of ZSW on levels of urine ACR and renal function in DN mice (x+s5,n=10)
JR ACR/mg- g 5 1 ik
21 5 /g kg
0 45 8 4 12 8 BUN/mmol-L"  SCr/wmol-L"
EH 45.60+2.42 45.57+1.78 45.62+1.50 45.60+2.07 6.32+0.13 23.61+1.61
F 2 365.54+12.06" 367.69+10.29" 372.78+6.05" 371.57+5.24" 9.99+0.30" 37.46+1.57"
Sr i IRE 0.001 365.12+11.00 257.94+7.657 147.2745.007 51.18+1.53% 6.50+0.237 24.66+1.48%
ZSW 6.0 368.44+10.67 254.89+5.93% 143.95+3.257 50.22+1.18% 6.46+0.197 24.36+1.93%
3.0 366.49+6.30 285.43+5.59% 185.84+2.34 81.74+5.13% 7.71£0.28 29.55+0.97%
1.5 368.02+9.14 308.92+1.53% 209.38+2.27% 108.45+6.63% 8.42+0.26% 31.83+1.30%

5 4 AV P<0.01; SR 4 LA 2 P<0.01,

AL/ BB B, 1AL 4 /N B8 A IS i R NAG L R
CysC ¥ I3 Th i (P<0.01) ; 45 25 4 JH [ ) 2245 1 1]
AL SRRV L ER SR A i A S ZSW 4% 7R o 4 R
NAG, JK CysC ¥ i FFEAL(P<0.01), LK 4,

3.4 XTDN/MNREHALURB LM E 468
T HE 44 7 B /NER G5 F 08 W, K/ IE R, B/ |
Fe 40 M HES HL A L PAS e (5 R U 1 I 28 21 (0
JRUCAR , HL B T B /)N BRI R 1 ) TE Y R A 4
JEHE N HE e €8 7 B /N BRAR LI 9 38 K, 35 43 1 /N
bR A A WA T, PAS €8 R A B /N BR AR
PR AT AL 58 20 0 8 R B S DB H R R B N R R i

YR8 N P HE R, AR L BT A A= 1 v B 1 Sk
NG 12 B G, SR LR, Gk R B AL
ZSW 5 5 & 41 688 T HE 4 s B /N Bk (R B 318 A
B /N S I AR 1 AR R XA BT R PAS B AR /D
BR AR P A i R DB [ R > R T
JINER L JFC 4 R A P . WL 1

3.5 X DN/NERUE/NE LR EMTHEY oM 5 3%
KM 5O R A A B A N L R A
a-SMA 7 e Uk W] 1 38 £, BH M g 68 38 ) 35 T
(P<0.01), B 42U N 3 S mRNA &35 35 8 3 5
(P<0.01) ; E-cadherin 5 4% FiUbr B f sk /0>, FH M 4% 65
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F 4 ZSW3I DN/IRER NAGEEF R CysC IS (X+s,n=10)
Table 4 Effect of ZSW on levels of urine NAGase and urine CysC in DN mice (x+s,n=10)
, F 4k JRNAG/pg L JR CysC/ng- L™
- /g kg 0 4 8JA 12 J 0 41 8JA 128
EH 45.60+2.42 45.57+1.78 45.62+1.50  45.60+2.07 253.08+3.51 253.54+£5.01 254.88+3.53 253.88+3.91
1Y 365.54£12.06" 367.69+£10.29" 372.78+6.05" 371.57+5.24" 427.65+4.45% 427.81+4.83% 427.92+3.52% 427.62+4.02
kg AIE 0.001 365.12411.00  257.94+7.65  147.27+5.00  51.18+1.53 429.38+4.28 347.96+7.67% 292.48+6.34> 258.08+8.06"
ZSW 6.0 368.44£10.67  254.89+5.93  143.95+3.25  50.22+1.18 427.04+5.30 350.23+2.82% 293.72+2.03% 260.58+3.69%
3.0 366.49+6.30 285.43+5.59  185.84+2.34  81.74+45.13 426.15+4.00 399.35+3.28%) 353.24+5.81%) 292.80+3.64°
1.5 368.02+9.14 308.92+1.53  209.38+2.27 108.45+6.63 428.11+2.95 404.81+3.08%) 377.72+5.18> 325.12+3.11%

5 IE R 4L U P<0.05,2P<0.01; S EIEI4] L4 P<0.01,

5 TRV, seeddFR
gel e ' ’xj 3

“
o
d

A B C

o
S
TS ey

A IEH 4B B C. AR SNE A ;D ZSW i 4 E. ZSW P R 5 20 F. ZS W IR 5 20 (1 2~6 [ )
B 1 ZSW it DN/ B 46 47 B S 2 L B9 % Ml (HE A PAS, <4005 i i L, 6 000)
Fig. 1 Effect of ZSW on renal histological changes of DN mice by light microscope (HE and PAS, x400; TEM, x6 000)

FREFAL(P<0.01), B AL & H K& mRNA %Kik
W (P<0.01) . A2 1285, S AL K,
e R TIRE W A AR [ o = AN = ol Y
a-SMA F5 Je JURL B 8 0 /b, BH M e 0 % I 3 PR IG
(P<0.01), BN E A KL BE WD (P<0.01),i5
K& 50 4 S ZSW 5 L I it 2 a-SMA mRNA £ ik
KT REAR (P<0.01) 5 i5 46 51 20 S ZSW 4 57
0N /N T 2 A0 M E-cadherin A5 G W0k B I B8,
BHPE e 0, 35 5 35 TH 85 (P<0.01) , ZSW = . v Il 4 2
B 440N R R IR B N (P<0.01) , ZSW LI &
L EE M A A BTN (P<0.05) ; K48 51 1 4 mRNA
8 B EWIN(P<0.01),ZSW /& 7 & 2 mRNA ik
JKEAT B B (P<0.05) . WK 2,3,555.

3.6 X DN/NRE/NE LR g E T 05 5k

« 32 .

B2 LA R ZH B /INGS b R A A e A A B
W4, TUNEL & £ BH 1 3 2 25 7+ = (P<0.01) , 5 41
41 IL-18, cleaved IL-183,1L-18 7K 4 J2 mRNA ik i
EHIN(P<0.01). iz 125, SEREAIA A, ik
1% 30 ¥ 20 e ZSW 45 751 s 21 /N L R A0 A A e A
it A2 B0 AN R R Uk 2L, TUNEL Yt £ BH 4 5 f 35 [
K (P<0.01), "B ZH 4 1L-18, cleaved IL-13,1L-18 &
Fik IL-18 mRNA J i 0 2> (P<0.01) , 35 45 41 ¥
K ZSW i b F i 2H 1L-18 mRNA ik /K F i 3
FEAIR(P<0.01), ZSW fi5 i 2H mRNA Kk KA Jir
FEAIR(P<0.05). W3 6,K 4,5,

3.7 % DN /B 40 40 NLRP3 48 i /M A 36 3k 1Y 5%
W 5 OOE R 4 M g, B A 240 NLRP3, ASC F
Caspase-1 [ 2 1 X mRNA ik 5 B i1 (P<0.01) .
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a-SMA ..

E-cadhcrin

-~

fa se ot

B2 zZSW3IDN/IMRB/NE LKW EMTiREY S R REH M (IHC, x400)
Fig. 2 Effect of ZSW on distribution and expression of EMT markers in renal tubular cells of DN mice (IHC, x400)

a-SMA e (D wow= aamn D W /> 02
E-cadherin (i) S SIED WS e S o7 1D
GAPDH D G G Gl D @& ;(D:

fa R 2 NLRP3 (25 H &2 mRNA 3k 8 3% kD>
(P<0.01),ZSW Ik 7 & 4 NLRP3 [ £ 1 & 15 A it
18 /> (P<0.05) ,mRNA ik i Z ) 2> (P<0.01) 5 ik 4%

Y K ZSW 4 40 ASC 1Y & 11 M2 mRNA ik

A B C D E F
3 SANREASEMTHREYE QKA E]K 13> (P<0.01) 5 3K 4% 51 v 4 2 ZSW = 7] 1 41

Fig. 3 Electrophoresis of protein expression levels of EMT

Caspase-1 )25 1 & mRNA % ik 2 il /b (P<0.01),
ZSW i K5 & 21 Caspase-1 f{ 25 1 % 35 B4 W vk />
(P<0.05,P<0.01)., WK 6,% 7.

markers in renal tissues of each group mice

ey 12 JE , SRR LR, A A% 81 2 S ZSW

x5 ZSWHDNNRENELRMAMEMTAREY HCHAMREBER BHAEMTIREYE B K mRNA RiIZKFHIZM (X£5,n=10)
Table 5 Effect of ZSW on IHC positive rate in renal tubular, protein, and mRNA expression levels of EMT markers in renal tissues of DN

mice (Xx+s5,n=10)

THC BHPE S 4 5/% I Sk mRNA M%) ik
415 Hl /g k!

a-SMA E-cadherin a-SMA/GAPDH E-cadherin/GAPDH a-SMA E-cadherin

EH 0.23+0.11 11.69+0.23 0.34+0.35 0.94+0.06 1.03+0.27 1.56+0.58
LY 3.61£0.137 2.85+0.597 1.00+0.08” 0.33+0.04 13.56+4.40”  0.51+0.08”
bray i 2 7Ibe 0.001 0.67+0.06 9.16+0.15% 0.43+0.05 0.84+0.04 2.62+0.28Y 1.58+0.18"
ZSW 6.0 1.20£0.01% 7.15+0.28 0.56+0.08* 0.66+0.06" 4.17+1.05% 1.15+0.11%
3.0 1.78+0.23% 6.16£0.29" 0.68+0.06* 0.57+0.06" 6.90+1.50" 0.85+0.11

1.5 2.80+0.19% 4.93+0.18" 0.81+0.04* 0.43+0.03 10.06+3.61 0.60+0.24

B IER A A VP<0.05,7P<0.01; 5HER 40 H Y P<0.05,% P<0.01(% 6, 7).,

&6 ZSWIXDN/NRENELRMMEZ TUNELIARRER BHAASTHAXKERFEO R mRNA REKFEHFME (X£5,1=3)
Table 6 Effect of ZSW on TUNEL positive rate of renal tubular nucleus, protein and mRNA expression levels of pyroptosis-related

inflammatory cytokines in renal tissues of DN mice (Xx+s,n=3)

-~ — TUNEL 2t A, EERIPO S mRNA A% # ik 5
B 22 /% IL-13/GAPDH  cleaved IL-18/GAPDH  IL-18/GAPDH IL-13 IL-18
EH 1.88+1.03 0.34+0.03 0.31£0.04 0.22+0.03 0.76+0.22 1.45+0.90
I 28.20+2.10% 0.96+0.04” 0.94+0.03 0.93+0.04% 13.13+2.29% 17.18+4.45%
bray i 2 7IRE 0.001 5.40£1.97% 0.47+0.05% 0.38+0.04* 0.40+0.03* 1.88+0.58" 4.21+0.37Y
ZSW 6.0 8.96+0.78" 0.56+0.03" 0.56+0.06 0.56£0.07" 1.67+0.46" 3.85+1.05
3.0 11.28+1.55% 0.66+0.05" 0.70+0.04% 0.67+0.02% 4.97+0.38" 6.76+0.82Y
1.5 14.21+0.95% 0.77+0.08" 0.81+0.24 0.81+0.01" 9.12+1.43Y 9.50+2.85
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Fig. 4 Effect of ZSW on renal tubular nucleus injuries of DN mice (TUENL, x400)

IL-1p e D s o s 0 1 D:

cleaved IL-13 WD e e s W 17 kD2

IL-18 v (D s e ssme SN 22 kDa
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A B C D E F
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Fig. 5 Electrophoresis of protein expression levels of pyroptosis-

related inflammatory cytokines in renal tissues of each group mice

NLRP3 e () ~ww= s 40 S 115 kD2
WD o v S ;0.
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Fig. 6

ASC

Electrophoresis of protein expression levels of NLRP3

inflammasome in renal tissues of each group mice

4 itit

DN 19 & ALl 52 4%, RAE I 22 A 32 2
Bl Z — , 7F DN R R & 4% 25 1 ZEAE T . A 40
PR 25 L 5 B AL I B 5 R A RN Y
U1 db/db /N B BT CSTBLKS/ i & b & 3R
(98 28 A7 MR B R 9 A8 /N B, B A kP DM T
ZSW 3 B A% db/db /NFL FBG K -, UESE T ZSW H
A A R 1R SRR A S5 I R A R —

B dbsdb /I BB I AT T N 28 L DN
AR &S 2 T DN R AL Koy s mr o .
A B 5T db/db /N B8 Ji i B R ACR W 3 T
20 JEI S BB T RE R B B /N ER MR BRSO S A
JE | FR R T A BN b R A0 s W AR R R
i RPEAN IR 5 R A SCERA A Y . ZSW R
WA db/db /)N BRUR ACR, Ifil SCr & BUN, A~ [i] 78 J3F Ui
525 0 41 PO AR $E R ZSW U 4> DN 2 H IR,
B /INBRUE T D RE L WA A
BN A 05 0 18 M R DE e R O
2P, B MR UESE, 7 DN iR BN S AR
IV I) 5T 21 4 b 1) A B A /N BR AR AT 1 R B S
Rk B R D), AWEE KB ZSW
FBEAR db/db /N BUR B NAG,NGAL F1 CysC /K,
P78 ZSW I8 % DN R B /NS 5 o A R BN
1] JoT £ 24 Ak 1) i ZAL B /NS TR 0 ) EMT J2
F DN fe EZ W JE o 72—, 2 DN B L &2k
O HE 2. BN L A0 i & AR EMT I, L
a-SMA i 3R 14 ] 78 J5t 2% 7 b5 75 9 F LA E-cadherin
WA FN LR EY RIBRE . a-SMA ZE
JSLET A 240 M0 b AR R LT A 0 L 5 0 1 i i
AR ECM [ ZOR Y 76 EMT i A8, &
| ECM [ LU £ ; E-cadherin H A7 4 ¥ _F iz 41
P 25 K b B T BB 9 Y FE EMT B 26 ik k2D
B AN RGBT 2R . ZSW AT BT I db/db /)
BB /NG 2 40 M o-SMA, | 8 E-cadherin Y 85 H

#®7 ZSWXIDN/IMRB AL NLRPIKFE/NEE B K mRNA RIEKFEHEI Gi+s,n=3)

Table 7 Effect of ZSW on protein and mRNA expression levels of NLRP3 inflaimmasome in renal tissues of DN mice (x+s,n=3)

AR RO S mRNA H X ik
215 /g kg

NLRP3/GAPDH ASC/GAPDH  Caspase-1/GAPDH NLRP3 ASC Caspase-1

154 0.25+0.02 0.23+0.01 0.3440.10 0.93+0.02 1.06+0.34 1.22+0.09
it 0.96+0.04% 0.96+0.02 0.95+0.04% 8.38+2.23% 11.76+1.70% 7.36+0.64%
KA 5 0.001 0.40+0.07*Y 0.38+0.03" 0.44+0.07Y 1.2740.03Y 1.54+0.60" 3.94+1.06"
ZSW 6.0 0.57+0.04" 0.45+0.04" 0.59+0.04" 1.26+0.26" 1.8240.36" 2.06+0.80"

3.0 0.72+0.05" 0.68+0.07" 0.72+0.04" 3.59+0.32Y 2.77+0.58" 6.66+2.36

1.5 0.88+0.02" 0.86+0.05" 0.81+0.02% 5.10+1.60" 7.48+1.15Y 7.80+1.13
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K mRNA %35, #8 ZSW ] DN 5 /N 1 Rz 41 i
EMT.

EMT 1 & 4= 5 R AE I % VAR 26 . AR B
A RIEVERE S AT B BT IE L 2 52
T2 05 2 9 1o #2 7h i EMT™ . fE DN & % 1 72 v
Y AR T A S SR R R A o SRE /M FE 4 Jif
BT AR 243 ¥ C/EH . NLRP3 /& NLRP3
HAE /MR R0 B 1, TR 5 ASC IE IS R E /I
PR AW RO ASCOKE S 11 98 E /I A A SRR %
1% 3 8N 43 F Caspase-1 Jij /4, {2 #F Caspase-1 119 i
WP RS TR NLRP3 R /MA , 32 TCIE 1E Y
IL-18 85 Y] 4 i 34 (4 TL-18 (cleaved IL-18) , Jif 34 1
IL-18 5 IL-18 1755 H Al 58 14 200 it DX I T fe 92 4
JiL A L 55 R N B AR AE N 5 R AR AR T 4 i
A EE DNA 240 4% 46 &, 3 Bl B ik 4 0 g AL
TE B, B et 2R 20 i ik P i 24, Gasdermin-D 75 4 Jfd
B BRA LIS, IL-18 A1 IL-18 AM ik, & 2E R 4
J %, i TUNEL % 8000 4% i s ZSW i 35 %
i dbsdb /N BB /N B A1 A9 TUNEL 4 (0 R | 41
/N ZSW I 5% DN B /NG I R A i A 4 05 (0 i 1
TUNEL 4 J2& 40 A 8 7 19 = 2R Oy i, ik e 5+
PEDE A A2 T B0, DR O A AR T O R E i —
VA . ZSW N db/db /N BB A IL-18 5 IL-18
B3k, $E 78 ZSW XF DN A 12 AH 26 R AE B 19 10 1l
YEH o ZSW T i db/db /)N BB 21 21 NLRP3 % fiif /)N
A& 3 L% 4> NLRP3, ASC il Caspase-1 ) & ik , #7R~
ZSW il NLRP3 4 iE /MA IS Ak, AT A8 2 52 g8 41
il DN B /NS b R 4l i £ T & EMT fE iy & %
Bl

Wi 25 XoF 9 9 I 7E DN & AL ) H A A IR 4
TR, T 5 g B R WF 92 v 5 236 97 DNE
FVHL ] F) 5 B0 A T A R I IR S 58 6 X DN &
i S RV HR HLARE s o BB 43 B2 N A8 5 DN
T 4 VL% VDA 56, T B /N R i 9 R 3 e
P8 T g U HE 5 v e BH AR OTHE L BRGE i AT R
AR A A5 45 A IOULHE UE B8 43 AT DN L R
ZURIE B ST, RN B 2 I A g TS 22 Bk
25 B B A8 S B, A I RN AR RE A 1 B
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4370 H A IE S DN R S RE KN 1 H A AL AT
o HHFEMEEERS, AL, 5T & KkGH
BEPETE 5 K DATE #; PR 3, 8 0k A, FH DA
Rk VIGER A Z 5. LYl & J7 L, ZSW R
J7 EE R R LAV R BE A ZSW Y 24 550 L I

5838 3 PR LG W I 24 B AR X ZSW Y K $E B
FAS [R) v g & W4 JBOW) AT 25 800 Al . AL 2
AW A R BB 50% £ B AR A R . A
FEAEBEAE B ZSW B AR M 98 2 PR 2 11 K AT R i
KA TR T, #F— PR S R ] i ZSW X
W DN YR ITE R B MLl . 2528 BoR & i 20 ZSW
TEREME IR 2 T P Re R N R DA
KAt 4 e J AR A5 7 AR Bl 8.2, 388 T8
PAE DN FLIIE 97 v i J1 2 B A7, O I DR g FH 42 it
T I AR A

ZE LT IR % B L RE 8 i R A, TR B R
a0 /N R L B B IR AR T A Y
g B 05, ol B T RE o UG AL RE 8 A o
NLRP3 4 HE /NA T 1 0l 5 200 M A2 8 3 400 ol 2% TR
T IL-18 5 IL-18, 4 ¥ EMT #5 & ¥ « -SMA Hi
E-cadherin % 15 , M T 4100 il B /N B Rz A1 B £ T A
EMT, 7] B /& H i o7 B 000 bR v B s 19 VE R AL
SR, 0 5 AL B /NG b B 20 i EMT RIAR T2 19 1 4%
VE R 5 300 2o AR A1 52 30 39 — 20 WY R 185 'FF AL X 40
LT S EMT b 72 v 5 B i) b 46 A B b i o] 42 B
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