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[REIR] MA AN R K Jm R0 3 o 4 s B om (DKD) & A & B B omfe A R F R T 2R A
MEEGRATHDKD s R4, R M Z BT RF A LT T DRELSHEG AR, LW HRG AR TR
ABERMEROAG A SUmit—F FHBRBFMREGRE., R0 SHHBREFE L BB 05 B AkBLH &
KA R R S RAER A G E A A2 st = (PCD) , 4o IO A T A7 L L A e f 2 R A — 85t
THEDKDA AR P RABETEERA LT EEEA ML T AR RE @ L A PR ITE G K% D(GSDMD)
Fo il ZOMBE R A& G (MLKL) ER AT HALB) R R EIL, SR MM L A S h BRI R KX ERE ., 4
VAN G RS RB R AER LT G RER T IZF AL ST DKD 8048 6 2 3 L a7 AT PR SR 5, % il it
FAAMRE S K AER MBS R LEDKD R, ZH A8 HBGERALESDHZTENLE £ (STZ)H
&2 BN SRR R BB K L % )3 AR e 3 i iE & DKD KRR 40 & A Ak S AR AT, R T B AU(ROS) & ik, 4 i AL
J2 85 i 3t A F) ROS 89 = & AR AL AR & & 4 ZA4F ) & & (TXNIP) /4% 3F B2 45 & 3 H % 4<% & 3(NLRP3)/GSDMD 4 %
WIS HE I R R T R K R 5 A U B )3 Ab e i T A8 iE ROS-TXNIP-NLRP3 & 4 #h 2% fif AL 5 i 49 h) K
JER R R E RIS . BRI S )3 Ab e 0 i A B4R 2 kA Z A AR @ s 1 (RIPK1)/RIPK3/MLKL 43 5 i@ 5%, 42
DKD K R B4R £ g B 5t 5K & % B4 , 7 DKD 69 7 8 R AR T #6906 77 Rk Ao b

2 U R I P 208 ok A A 20 I A AR D R R A AR AR DR A
R B EA A I 3 S R A S

FRA, BREE, KA, FRAR, FEHM
(1 Mo FEFB, &FE 0502005 2. TkEFER, &FAE 050011)

[(FEE] BB BRI RN 738 o 0 A A0 B 2 s A T il e 5 0% 9 ' 9 ( DD ) R B 4 A 17 8 B 4% i S 7 1) 1 THA
H o 7% :SD R BN A Jy 15 241N 1 BEAL, 35 A5 41K R e B e B R 3% TG /N 710 o 58 DR A° 78 38 (STZ) — WM A 1 4 il %
2 AUH PR R BB AY . AR R BB AL 43 S A AL 4 224 U9 R il AR 70 1 (0.72 g- kg )AL Y IHRM L = K A (1.44 g-kg ) 4L JE N
TPIH (0.017 g kg ) IEATHE T, IE W AL AR R 4] T 2R AU BRE K BE H . 4 T B 20 B R AN A R RRMEABEA SR
WUEF LE A (UACR) , IlL7E N 8 (MDA) & 3, 1LV % 88 A1k 7 157 AL iff (MnSOD ) 1 44 5 Th#4 (Masson ) Y 4, | 5 L2 %5 K (PAS) Y&
0,53 L5 B 21 20 PR Y 25 2 A8 Ak 5 378 5 oL BE (TEM ) W28 A2 40 it SR R 38 S 25 19 A8 Ak s — %0 £ 58 (DHE ) 2 G AR £ R i R U
A ZURE 1 5 (ROS) 238 K 5 S A1 Ak i (THC ) A 0 K BRUE 20 25l S0 A 40 ol 7 358 0 9308 32 1 o 3 B 6 B 7 -1 (PG C- 1),
T TR 45 A SURE 52 (TR 1 3(NLRP3), R 2 (1 -1 (WT-1) 3] 338 K P 5 H 9¢ (IF) =47 1 4 I NLRP3, 41 g A % -18
(IL-18) 5 WT-1 7€ J& 40 Jfg (Y 3% 1k 7K °F ; 56 B 28 % 28 1t 2R & B 5% =0 %2 1 (Real-time PCR) 5 Wl K Bl & 240 2! PGC-la, NLRP3
mRNA F 3k K- 5 B 1 50 BT 75 (Western blot) K I K BUH 4141 PGC-1a, MnSOD ,NLRP3,IL- 1B A R HE KV, HR: 51E
HA R BRI ALK L UACR , MDA & & 2 2 T 5 , MnSOD i 14 8 2 B AL (P<0.01) ; I3 FE R B R B /NER B K L JE R B3 2 . &R
PR A | R BEAR B TR 22 | B KW ST A AN SR A i Al R AU S 1l 25 AL DRI TR G, AT LS W JE B ROS Rk R
H 2 (P<0.01) ; NLRP3 J IL-18 7 Ji 21 M ¢ 35 {2 35 T+ i, WT-1 76 J2 21 M %6 35 2 #5070 s PGC-1ae mRNA 235 7K F 2 3% B I
(P<0.01),PGC-1a, MnSOD #& 14 3 1A /K F i F PR (P<0.01) ,NLRP3 mRNA ik /K F i 3% 71 5 ,NLRP3, IL-18 & H ik kK F
W TR (P<0.01) . SACRIAL H A, 2 T 40 I 7 =5 77 6 41 B B B I UACR, MDA & 2, 7+ 15 MnSOD iifi 14 (P<0.05, P<0.01) ; B
0 0 3 B 4 4G T 2 i A A M R ok AR 45 M TR /D ROS #63K (P<0.05, P<0.01) ; NLRP3 & IL-18 7F /2 41 it 2% 35 0 4 H.
WT-1 76 L 4Nl 2353 £ ; 7+ PGC-1a, MnSOD mRNA K & [ %5 K F , B Il NLRP3,IL-18 mRNA J & [ # 15 /K F- (P<0.05,
P<0.01). Z5if 4R 0T 5838 1 i35 DKD K B 4H il 27 4 ) i I 15, 2 it S 10 1 0, U0 46 i 3, A 3] B 4k 1) ' D
PRAP B HE 2 95 2 A
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Danggui Buxuetang Alleviates Oxidative Stress and Inflammation in Diabetic Kidney Disease

Rats by Improving Mitochondrial Dysfunction of Podocytes
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[Abstract] Objective: To investigate the intervention effect of Danggui Buxuetang on oxidative stress
and inflammatory response in diabetic kidney disease (DKD) rats from its improvement of podocyte
mitochondrial dysfunction. Method: SD rats were randomly divided into the control group and modeling group,
and the ones in the latter group rats were fed a high-glucose and high-fat diet and then intraperitoneally injected
with a small dose of streptozotocin (STZ) for inducing type 2 diabetes. The successfully modeled rats were
randomized into the model group, high- and low-dose (1.44 and 0.72 g-kg"') Danggui Buxuetang groups, and
irbesartan (0.017 g-kg") group and gavaged with the corresponding drugs, while those in the normal and model
groups with an equal volume of normal saline. After 20 weeks of drug intervention, the urinary microalbumin-to-
urine creatinine ratio (UACR) and serum malondialdehyde (MDA) content and manganese superoxide
dismutase (MnSOD) activity in each group were measured. The pathological changes in renal tissue were
observed by Masson trichrome staining, and periodic acid-silver metheramine (PASM) staining, followed by
the observation of ultrastructural changes in podocytes under the transmission electron microscope (TEM ). The
expression level of reactive oxygen species (ROS) in rat kidney tissue was detected using a fluorescent probe
dihydroethidium (DHE). The protein expression levels of peroxisome proliferator-activated receptor y -
coactivator -la (PGC-la) , nucleotide-binding domain like receptor protein 3 (NLRP3), and Wilms tumor
protein-1 (WT-1) were measured by immunohistochemistry (IHC) , and the expression levels of NLRP3,
interleukin-18 (IL-18),and WT-1 in podocytes by immunofluorescence (IF) assay. The mRNA expression levels
of PGC-1a and NLRP3 in the renal tissues were determined by real-time fluorescence quantitative polymerase
chain reaction (Real-time PCR) , and the protein expression levels of PGC-la, MnSOD, NLRP3, and IL-183
were assayed by Western blot. Result: Compared with the normal group, the model group exhibited elevated
UACR and MDA content, weakened MnSOD activity (P<0.01), glomerular hypertrophy, thickened basement
membrane, mesangial hyperplasia, increased extracellular matrix, K-W nodules, podocyte mitochondrial
swelling, disordered mitochondrial cristae, foot process fusion or loss, vacuolization, increased ROS
(P<0.01), enhanced NLRP3 and IL-183 but diminished WT-1 expression in podocytes, down-regulated PGC-1a
mRNA expression (P<0.01) and PGC-la and MnSOD protein expression (P<0.01), and up-regulated NLRP3
mRNA expression and NLRP3 and IL-18 protein expression (P<0.01). Compared with the model group,
Danggui Buxuetang high-dose group significantly decreased UACR and MDA, enhanced MnSOD activity
(P<0.05, P<0.01), improved renal histopathology and podocyte mitochondrial ultrastructure, decreased ROS
(P<0.05, P<0.01) and NLRP3 and IL-18 expression in podocytes, enhanced WT-1 expression in podocytes, up-
regulated the mRNA and protein levels of PGC-la and MnSOD, and down-regulated the mRNA and protein
levels of NLRP3 and IL-18 (P<0.05, P<0.01). Conclusion: Danggui Buxuetang alleviates oxidative stress,
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reduces inflammatory response, protects kidney, and delays the progression of DKD possibly by improving the

mitochondrial dysfunction in podocytes of DKD rats.
[Keywords]

podocytes; oxidative stress; inflammatory response
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B4 32k B 7 £E AT BEL T NLRP3 B4 385005 I 28 i 5 3 45
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AR AL, A8 UE 5 SCXK (3¢ )2016-0006, fi]
F& TR0 At v B 2 B S50 2l 4 v o b HE AR 3h ) s (HH
XT i BE 50%~70% , I FBF 23~25 °C, B 42 ) , Tl
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6 g 2 A (245 M 359 0 G B RURL ), th T AR — T il 25 A
B 28 & B A 3543 04 0071093, 0061513) , Hor
1 g WEERBIPR MY T5gE2y, 1 g 4HAMYT
3.3 g A2, B AT LA B K 58 0 VS AL TC L
BRI 8 0.72,0.36 g-mL g 251 B e I
U R (W VL AR 250 I A BR A E it S
H20030016,75 mg/ ) ; 4 IR 15 B & (STZ) , ¥ 1 g
By 2% vh o (35 [E Sigma 2> AL LS 43 Bk S0130,
S4641) ; 4 # 4 1k ¥ ;L B (MnSOD) , N .
(MDA), JR & 5 (mAlb) 7 & (g 50 8 ik
Yy TR WE5E T, A5 4 5 o A001-2-1, A003-2-2,
E038-1-1) ; & # (Masson) = & 4% ¥ , w5 fill iR Ay
(PAS) Yt ¥ ,ROS Yk , DAPI YL ( i\ I FR 4k IR W)
B A B A AL 5 4 51k G1006, G1049,
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N AL AES G3013) 5 S 2 a8 R A I AE X R N
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SH30538) ; FRL A I — it aoF 42 £k Wy i A% 184 B 0 93 0% =2
& y(PPARYy ) i Bh #0067 -1a( PGC-1a ) BL A ( £ [
Santa Cruz 23 #) , it 5 sc-518025) ; 4 >k J5 — #i
NLRP3, MnSOD #it 44 (#1482 4= 1y £ R A R 2
L, # 5 45 h ET1610-93, ET1701-54) 5 f & IH —
P IL-18, IR & (1 -1(WT-1) , B-L 3 & 11 (B-actin)
Pt & (I ABclonal 24 Al , it 5 43 5 b A16288,
A16319,AC026) ; BRAR o 16 ) B (HRP) A5 i 9 L
Fhi R mERE A (1g)G(RINFELE R EYRE A
2wl b5 GB23303),

1.3 {%#% One Touch #J if ##{% ( 2 H LifeScan 2
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N ) 3 Semi-Day % 2 - 5 5 4 ( 35 F Bio-Rad 24
F) ) ; Infinite 200 %Y fif§ 45 1X ( % + Tecan 28 Al ) ;
DYCZ-40K # H yk A (b 50 78 — X %8 T ) ; Clinx
ChemiScope 7% & M fb 2% & 6 A% & 45 (L Clinx
UNEIDE
2 FHik
2.1 W BEAE A G 5 K% 50 H SD
KR 2 3 ) A A O R R 1R DR R A R I A
U5 Sk BRI o KRR 42 Bl WL B - 3R 05 4y o IE R 4
8 H il 42 K, AT K BT 0 IRk B R
35 6 JH 454 STZ (35 mg-kg™) — U PE IS 16 1 5 ik 47
BRI 5 . W8 72 hJm , 45 KBRS i Ik B ML il 4 >
16.7 mmol- L' 2y 2 BUME i g A5 A il 25 il o &5 1
R, 2 H R B BE<16.7 mmol- L7, 3 H K Bl
BUGFET: BT LB . KHE N5 K R 2595 &4
SO B 37 2 RUBE IR R B BE LA T Rk
A o RERLAL 10 Y A AR LA K R = (0.72 g-kg™)
A9 H YA R (1.44 g- kg9 H JE N
T3(0.017 g-kg")H 9 H,25%) T Hi2H KRB H 11K
VEATHE H , IE B AR Y 4] R BT 45 R B A 1 3 K
B IESE T 1020 A o 45 24 09 1] g ] A A4 o 6 O A
FEUEE R, B4 SRR 1K R mAlb, 20 R
AR ANER K 12 h, fdfFH 5 980 A RR I8, JB 3 ik R
(== TN s o =S T = R R S Ao = Y R Rl = (AR
B BB R R H A 1 mmx1 mmx1 mm ZH 2L,
BT WA G M 2.5% 15 B R 4 °CUKA PR A 3 B
0.5 cm JEE 5 J Ji B T 4% 2 5 WP v [ 5 BUE B
3 mmx3 mmx3 mm 2] 2 E FHRAE WA B GG
B 2 -80 °CUKAA 75 K o
2.2 JR mAlb 5 R ALEF HfH (UACR) , 1L 75 MDA 7%
i K& MnSOD & PR 19l i >R ] TBA %451l MDA
B, B EE A I MoSOD 35 1 , G058 H b 35 46 ) R
mAIb &, 4 H 2443 A0 5 K BRUR WU 75 o
2.3  Msaaon, PAS 4¢ {8 J 37 5f HL B8 U028 R BB 4 41
s B IR W E T 4% 2 BB LU
KA, ) R, 4 Sl HE 4T Masson M PAS B {0, S5~
BT T LSS B A 2 B 2R AR A B 1 A2 T 2.5% K%
TR B SR B R $h 22 ol (PBS) IR UE L[ 2 LB
K TR TR A LR D) R, O I ORI AR R
4l R AR TS T el
2.4 %L 5E(DHE) e A K BLUE 4121 ROS &
KKSE 1A i ROS P ¥, B & 30 min, Ji% 0
DAPI L g LA e A%, 58 0 3 w2 A 4, & R R 5 min
J& PBS W 3 Y%, A3 UK S min, 5 IE B2 6 K
. 34 .

FJG B R 20 B EE T WA B A4 ROS £ik, R
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FE T A BT, AR 3 WO B 14 /1 FRAE Sy A DN 445
2.5 R bk (IHC) & K B 4140 PGC-1a,
NLRP3,WT-1  FRILKF B & T 4% ZRKH
T 1) B 2 BB K, A I AL U B F oK, B R AE
82,90 A 3% BUEUK I, = R 25 min, I
W B AL PBS & B S 9 PGC-1a (11 200) ,
NLRP3(1:200),WT-1(1:200),4 °CHE & 7% , Il A
AW FE R P, Z % F 50 min, DBA I {1,
KREGY, BKE BT BB WEItmE, R
JH Image-Pro Plus 6.0 3 {1 % 4 7 41 4k &l J ( x400)
BEAT 58 BT, LA 1A /T FRAE Ry G 2%
2.6 0 PE UL (IF) = 45 B K Il NLRP3, IL-18 5
WT-1 75 &2 40l 1) koK A i 00 e B8 20K, 4t
JEAE 5, 41 Ak 2 T R R K B T . AR
T — 4T X R HRP bR g i 40, ik b 3, DAPI
YL EAL R A B H RPN, B R, 9 s
TRAERE
2.7 Real-time PCR i Wl X B ¥ 41 4! PGC-1a,
NLRP3 mRNA Fik/KF  4IZIREA T A B | fifi
TRIzol {2 #2 Bt & RNA , Nanodrop ¥ ] RNA 4 i &
WP o — 2D U0 e Sl 1 ™ e v SRR TR S i
R & Ui B AE . PGC-1a 7519 5'-GAGA
AGCGGGAGTCTGAAAGG-3', T {i# 5l ¥ 5-GTCA
CAGGTGTAACGGTAGGTAATG-3', K J& 219 bp;
NLRP3 [}i#5]4 5'-GGTCAGCTGCTGTCTCACAT-
3', F 751 ¥ 5-CCCATGTCTCCAAGG GCATT-3',
K J& 282 bp; B-actin I i 5] 4 5'-CCCGCGAGTA
CAACCTTCTT-3', N il 5| ¥ 5'-~AGGGTCAGGATG
CCTCTCTT-3', & J& 262 bp; [ W £5 4 4 95 °C i A&
£ 10 min, 95 °C 78 15 s, 60 °CiE k& 20 s, 7§ ¥ 40
Wo G R 2Lt 0r. IR TR
T ) A 30 I A BR 2 A
2.8 iE M 0 B i (Western blot) #6 l] K BB 4H
41 PGC-1a, MnSOD, NLRP3, IL-18 % 11 % i /K *F
U 20 SO B 058 8 FH RIPA 24 i 45 B 4
AEM OB BT BCAKMEEWRE., K&
VR 3 401 LB A 5xLoading buffer 2% W , il
JK ¥ 78 1 25 min, 10%SDS-PAGE Hi ik , PVDF 4% i
30 min, B A TBST 0 & A8 v, i JBé i 4 0% == R
T & 30 min, I AR B4 1) —HT PGC-1a(1:300),
MnSOD (1: 1 000) , NLRP3 (1: 1 000) , IL-183
(1:1000),B-actin(1:1 000) ,4 °CH & ¥4 & i % ,
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TBST ¥ B 3 ¥k, 4 ¥ 5 min, ¥ — $T H TBST #%
1:5 000 [k 7% B¢, % iR 9% 5 30 min, ECL ¥ & 4,
fd1 ] Image TR 43 B 45707 IR BEAH, B 988 AR %
ik = H 18 H K E /B-actin JKEE (A

2.9 Gt ar it BE BEORHS A SPSS 21.0 # 4 43
Frabsg, %R DL x + s B S IEAS A M )7
22 5% K B 38 T3 22 00 s A G R AR S BBk
Krge, LA P<0.05 8 2 5 A geit 225

3 #R

3.1 % DKD K §.UACR,MnSOD i 1 , MDA /K F
A2 5 OE R 2 R AR A R R UACR, IS
MDA & & & 3 T+ | L7 1 MnSOD ¥ 7 1 % B Ik
(P<0.01); HRIAVZ L, Y I #b I3z & 7 i 20 B
DLYb 32 K B UACR, I % 1 MDA & 4t B g % fi%
(P<0.05,P<0.01), 5 I % ifit 77 /5 7] 4 20 A Ju DLy 3R
41 MnSOD ¥ ¥ B | F+ 5 (P<0.05) . W3R 1.

£1 LM% DKD KK UACR,MnSOD i&F £ & MDA 7k E M #0 (x+5,n=8)
Table 1 Effect of Danggui Buxuetang on UACR,MnSOD, MDA in DKD rats (x+s,n=8)

2150 Fl /g k! UACR/mg- g MnSOD/U-mL" MDA/pmol-L"!
1EW 32.60+2.95 68.49+7.13 8.02:+1.80
] 145.67+7.21" 49.28+5.08" 16.26+4.25"
EYEEIN R 0.78 135.95+6.83 57.37+7.39 13.74+3.27

1.56 87.36+4.92% 64.92+8.92% 8.35+1.99%
JE b 0.017 116.10+5.19” 62.50+6.91% 9.63+2.07%

T SIE W4V P<0.01; S 4L A 2 P<0.05,% P<0.01(3 2~5 ),

3.2 X DKD K EUE 41 2005 B 27 K 20 M 4k 14
AR 5 1E 5 4 S, Masson e (7 I 7R 15
RUZH R BB /NBRIE K |2 TR A | 5 A1 35 Jot 15
PAS % {8, 1 7 155 7 2 R B /N BROIE R B G JIBE 4 )

TEM

L K-W S5 0 S H B S s A R 4 R B A
WA i K , 2 PR I 1) AL SO B G, AT L2 i
TR SR A U, 45 T TIAE R B A S0 B
2R M 2ok M R I A A 3 A AN R R s . DLIRT 1.

A IEF A B, BRI ARSI R 2H D 2 RR I 5 R 2 B JE DY 32 (18] 2~6 7))
El1 HF#MiF3 DKD KRS H QKRR SR E I LR BRI (Masson, PAS, <400 ;& 5T HL i x5 000)
Fig. 1 Effect of Danggui Buxuetang on renal morphology and ultrastructure of podocyte mitochondria in DKD rats (Masson, PAS, x400;

TEM, x5 000)

3.3 X DKD K44I ROS AWM EH SIEW
4 R B2 K R 4140 ROS ek i 1 £ (P<
0.01); SBR[, & T Widl K EUE 4141 ROS %
ik B B8/ (P<0.05,P<0.01), UWLIE 2,32,

3.4 X DKD K" 44 PGC-1a, NLRP3, WT-1 &
P RIRB 5 IE W R, 884 PGC-1a,
WT-1%5 9 35 W F K ,NLRP3 K (1 % & W & T+

i, 28 A E SR L (P<0.01) s SRR 1L
- 35
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B2 3353 DKD KR EHLAROSKIEMWFI (DHE, x400)

Fig. 2 Effect of Danggui Buxuetang on ROS expression of renal tissue cells in DKD rats (DHE, x400)

F2 HFMFH DKD KR 'EHLROSHZN (X+s5,n=8)
Table 2
DKD rats (x£s,n=8)

Effect of Danggui Buxuetang on ROS of renal tissue in

2053 /g kg ROS
IE 0.024+0.002
% 0.086+0.006"
B Y E RO (1877 0.78 0.077+0.009%
1.56 0.043+0.005%
JE Wb 3H 0.017 0.057+0.009%

PGC-la

WT-1 -

B3 HA4 Mm% DKD X R EHLE PGC-1a, NLRP3, WT-1 EA KX

BL& TR E AL H PGC-1a S WT-1 K35 B
TR e, & T K BUNLRP3 #35 B] B AL, 5 5
HA W E 4 i 2% & X (P<0.05, P<0.01) . W
K3,%3.

3.5 X} DKD K B2 4 ffd ' NLRP3, IL-18 £ ik /K °F
1952 5 OE R AL b, B A 4 K B NLRP3 &
IL-18 76 JE 4l i 3R 35 W 3 Th i SRR L e, 4% T
P K BUNLRP3 o IL- 1875 AL AN R A P AR . L
% 4,5,

C D E

GRS (I AL1L, x400)

Fig. 3 Effect of Danggui Buxuetang on expression of PGC-1a,NLRP3,WT-1 in DKD rats (IHC, x400)

3.6 Xf DKD K Bl 20 4! PGC-1a, NLRP3 mRNA

FTEMEm  5IEHE 4R, KLY KR PGC-la

mRNA F ik i 3 Ik ,NLRP3 mRNA ik i % T+ &

(P<0.01); 5ACRYZH 8, >4 VH &b i 7 e 71 2 26 K B
. 36 .

PGC-la mRNA # ik ] & F+ & (P<0.05) , NLRP3
mRNA ik i F R (P<0.01). K4,

3.7 X DKD K Bl & 4 4! PGC-la, MnSOD,
NLRP3,IL-1B R 5 EH H L,
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#£3 LHPFMFE DKD XR'EHAL PGC-1a, NLRP3, WT-1 ELLRIEM I (i+s,n=8)
Table 3 Effect of Danggui Buxuetang on expression of PGC-1a,NLRP3,WT-1 in DKD rats (x+s,n=8)
21 51 Fe/g kg PGC-la NLRP3 WT-1
I 0.255+0.027 0.149+0.017 0.421+0.038
LAY 0.110+0.013" 0.305+0.034" 0.283+0.019"
ELERINI(R77] 0.78 0.163£0.018% 0.237£0.029% 0.327+0.022
1.56 0.216%0.022% 0.170+0.019% 0.401+0.030%
I[EAVIRAS N 0.017 0.186+0.019% 0.228+0.025% 0.386+0.025%

NLRP3

WT-1

DAPI

Merge

A B

B4 LHPF4MMFH DKD KR EMAE R NLRP3 RIEKFHFM (%55, x400)
Fig. 4 Effect of Danggui Buxuetang on expression of NLRP3 in DKD rat podocytes (IF,x400)

Al 40 K B NLRP3, IL-18 & M1 % ik W & JF &
PGC-la,MnSOD & [ # ik i F FE MK (P<0.01) ; 545
e N Ve S = (177 (i O= T B 2 N [EAL AR
KBl PGC-1a, MnSOD & [ % ik B & T} /& (P<0.05,
P<0.01), 24 5 b I 7 /&5 77 & 41 2 e DL Vb 3041 K R
NLRP3,IL-18 4 1 £ ik B 2 [ {1 (P<0.05, P<0.01) .
WE6,%5,
4 iTig

DKD J2 48 r1 W R 9 JIr S50 12 1 B 905, 2
PR 32 B SO A I R E 2 " F 2040 4F, A it
TR R 1 B N BT TR B ) 6.42 42 N, o
30%~40% ¥ % & DKD'™ ., H §ii R 45 B % -1 4%
Bk R R G s R 25 W) R A 92 B 1 DR R L (B IR
i 0 7R £ 2% ik A J\Iﬁﬁd$? A Bl HE 97 24K
W1 %5 (ESRD) i J& '™ AR & R AL & 4, A Ak

JO7 38 A T I R 2R E S 5 3 DKD & K it R A K
IR . EARE, T B 257R YT DKD S Ml PRI 5T
AN VBT BCAT E R, TE 9% i AR Y AR R RE R
7 A A T A R
DKD H & iF 2 i A2 2 B 9 21 B BH 1 R
20 e 2 A B PH AR R 04 5 R, S TR
ﬁ‘é‘ ﬁ?imiﬂ“é’t’{:,ﬁdpﬁzﬁ,m‘@)ﬁu%’mﬁm
A1 LA SCHS I, DR I 26 403 ot A 4 5 I 4% ik <L 2%
KSR IR YT DKD W SCHE . 4 05 #b I by I IR 26 By
AR I R S 44 T, 22 TR 5 B4 IE S Y UH b
17 38 33 B S AR R B PR (B AIR 24 h IR FE 0
FE A0 5 5 45 4 D % DKD E IR AR Oy i i
RIS A, PR 2 B 5T R W, B A Ak
B AEPTR B E AL T T RO T 2 T R T
PE B> BLA B R AR A PR ST ALY . AR SR
. 37 .



5528 #2553 1Y
20224E2 H

HEXBAFZRS
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 3
Feb. ,2022
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WT-

—

DAPI

Merge

A B
5 HUFAMMAST DKD KRB M IL-18 RIZKFHHI (I, x400)
Fig. 5 Effect of Danggui Buxuetang on expression of IL-18 in DKD rat podocytes (IF,x400)

F4 L4053 DKD kX R % AL PGC-1a, NLRP3 mRNA &
EHIRM (Y+s,n=8)

Table 4 Effect of Danggui Buxuetang on gene expression of PGC-
1a,NLRP3 mRNAin DKD rats (x+s,n=8)

21 5 /g kg PGC-la NLRP3
LAY 0.49+0.03" 3.69+0.28"
EVERINI1R77] 0.78 0.57+0.03 3.13+0.24

1.56 0.84+0.06 1.4420.17%
IEANRYS il 0.017 0.74+0.05% 2.51+0.23%

TR IE W 4145 385 mRNA RIL B Hh 1,
PGC-1z S e S . - 0,

vason PSP, ;2

o . A

15 e D - - 0
p-actin R ) .

A B C D E
E6 BHLAHPGC-1a,MnSOD,NLRP3,IL-18%E Ak
Fig. 6 Electrophoresis of PGC-1a, MnSOD, NLRP3, IL-18 in

110 kDa

renal tissue

.38.

R R ZH K BRUR 2 TR /N EROIE K, i B 4
JEE ZR R A R AN L R BE Z2  K-W 45, 5% Al
B B R R A bR A AR AR IR R AR 22 Y I Ab 1
TG, R R B ] ek, WT-1 3Rk
Fhim  $m S A A0 % % DKD K BRUEA B 51 H
JFBE 3 A A0 A A

e W | R 2k kL 1A T R B 4 A 5 i ROS 2
DKD &% ()5 sh I & ki ik A7 48 T B 40
JEL P 1 — i 40 AR, R 2R B R ROS (1) £ 2235
JIt o ZRORL A H T 4% 3 B 1 5% B 5 40 i D R 2 A R
JEE A IR BIRAS T 58 B 4ok i g B -
ML 3 2, 0 i 1 3 B AR 15 MR 38l B
TR T4 L, ROS = A 1 ', 78 &1k
LI S5 AT SRR A 3 35 P B A5 L TR R ) AE K
FeVF H A A 2 B B 1 N 2R 1R 35 5 v i AN 2
77 ATP, #E— 5 S B ROS M9 28 34 in , B ROS i
F 19 ROS B (RIRR) . b i =4 4 s A B 4t
AL HE 71 B9 ROS, 5 805 WE 15145 20 it 40w wp 7= A= ik
i ROS 75 7 A N 3 i 1T 5 80 DKD 19 & & Fil itk
J'e'?', DKD 52k K1) e B g A5 OC , R Bk i 1)
£RORE AR B HL 82 (MMIP) B I RT3k 5 ROS By ™= A1
PGC-la Z 5 £ KR 1 A5 BURT T RE I8 15, 7] B B 2k
LK) e A R B . AR SEge Y IH AR il v B e R
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£5 HPFMFEX DKD XRBAHL PGC-1a,MnSOD,NLRP3,IL-18E B &%

Y80 (x+s,n=3)

Table 5 Effect of Danggui Buxuetang on protein expression of PGC-1a,MnSOD ,NLRP3,IL-18 in DKD rats (x+s,n=3)

20 5 /g ke PGC-la/B-actin MnSOD/B-actin NLRP3/B-actin IL-1B/B-actin
EH 0.93+0.13 1.50+0.16 0.60+0.07 0.51+0.06
LAY 0.51+0.04" 0.63+0.05" 0.94+0.10" 1.19+0.15"
YRS (1R77] 0.78 0.84+0.09” 1.30+0.11% 0.89+0.09 1.11+0.12

1.56 0.89+0.10% 1.39+0.13Y 0.67+0.06> 0.82+0.07”
JE W vbiH 0.017 0.78+0.07 1.1120.12% 0.48+0.11% 0.74+0.08

2 A0 2 R R R T 25 48, T PGC-1a mRNA K
1R IL /> ROS ik, B I MDA & /%35, T
1% MnSOD i P 6 35 , 42 7% 24 I3 b 1L v mT 2 3% A2 40
JitL 26 Oz K Ty fg B A5 F I 98 2 ROS 1 3 3k | 2 ff
DKD K fil B 41 21 AL 3

it i ROS I 3 & AL 1 38, I 38 o 6 AR 2R 1
(TRX) &R 48 5 B NLRP3 R AE /MR BTE o BEAE W
SN AR B i G B F7 2 AR A W PR B AR 5 1
FEFE P, H A 2 05 A k18 M AR R E S T 3
DKD i Ji () 56 4 3 2 2ok ik o il e il i 2
Fi ALl 2 5 NLRP3 #IE , H o mtROS #% I\ hy &
NLRP3 3 7% 09 56 &, 28 ki 1A 80 $p & 1k 71
MitoTEMPO 7 {4 4 i 12 91 ] mtROS iy 3k J32 7 4 B
Wi NLRP3 19 306 JF 2% fit B 4 45Y. TRX R4 2 —
P e B e A A R e, A ) o AU R R R
- M A 5k b 2 B 995 P AECRD R IR T AR R I B
ROS 1y & B 7™ A 3 SO0 U & A A B B A
(TXNIP) 5 H 454 % 11 TRX 40 5, J5 5 NLRP3 4%
A BUNLRP3 RAE/NMABLIE ™ . NLRP3 R JE /)
A 1 3806 5 B4 AE I T TL-18 1Y I 30 A 20 6, 51 36
SRR ARSI U R I i B D A
241 ROS # ik , &% NLRP3 5 IL-18 7E /& 4i Ml i %
5 Fh i WT-1 76 2 40 19 35, FEMIK NLRP3 mRNA
FAR A B LU 2R GR 4R Y I RN I ] R i
W/ ROS 433k , 9% DKD K B 48 i 46 5E 521
T e A A0 A 5

2 b, A AR i 7 T B o 20 DKD K R 4
it 28 A T BE B A5, 62D RO'S 263K, 25 fife S8 Ak 7 3k
ok B JEL A0 0 % i 17 3 T ARG B DR L R F B R 1
B 70 B S 2 5 AR 0 R A
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