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Expression of Wnt/p-catenin pathway in diabetic nephropathy rats and intervention
effect of Chinese materia medica for dispersing blood stasis and dredging collaterals
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Abstract: Objective To investigate the expression of Wnt/B-catenin pathway in diabetic nephropathy (DN) rats and the intervention
effect of Chinese materia medica (CMM) for dispersing blood stasis and dredging collateral. Methods Ten rats were selected as control
group from 60 rats, the remaining rats were established as DN models by feeding high glucose and high fat diet combined with low-dose
streptozotocin ip injection. Model rats were randomly divided into model group, irbesartan treatment group, and CMM group. The rats in
each group were ig administered with corresponding drug, at the end of the 20th week, the 24 h urinary total protein was detected. The
expression levels of Wnt4 and B-catenin mRNA and protein in renal tissue were detected. Results Compared with control group, the 24
h urinary total protein, expression of Wnt4, B-catenin mRNA, and protein significantly increased in the model group (P < 0.01).
Compared with model group, 24 h urinary total protein, the expression of Wnt4, B-catenin mRNA, and protein decreased significantly in
irbesartan group and CMM group (P < 0.01 or P < 0.05). Conclusion CMM for dispersing blood stasis and dredging collateral might
decrease proteinuria in DN rats. It can also inhibit the high expression of Wnt/B-catenin pathway in the kidney of diabetic nephropathy
rats. The effect might be one of the main ways to reduce urinary protein excretion.
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P 1L BEL 285 1 1R AT ¥R 7 A RS 465 v 2 e g o D 24 fL
Ji& nephrin, podocin. CD2AP %58 [ EK, R
SEANI, SR A R R Y ST, ARSI
#% DN KRB, BREIZK WA B 2 &5 A4 1
Wnt/B-catenin i ¥% (1) 57 5 ik, LA 2% T 24
R AR b EEIREHE AT S
Wnt/B-catenin i %5 % .
1 w8
1.1 ¥

T HMEYE SD KR 60 H, fRMiE (100420)
g, W BITAR R LR Ao, SVE aliE S
SCXK (#) 2013-1-003.
1.2 7Y

s ss Rk P2 (1.8 g/48, M T
R 10 g, 165 501306T). 1175 (1.3 /4%, 14
FIRH 6g, #t'5 412272T). JKEE (1.5 g/4%, #14
TR 3 g, bS5 408245T). ity (1.0 g/4%, HIY4
TR 10 g, fIb'5 501153T). 4308 (1.0 g/4%, #H
MR 3 g, HibS 412299T), | R — I BR
ANFEVERE JEIVMERA (015 g/, fibS 4A293),
FEEAE CBUND B RA R A,
1.3

BENRA B %% (STZ, ZE[H Enzo Life Sciences,
fIt*5 04081408); TRIzol Reagent (Life technologies
/5v7)); FastQuant ¢DNA ZF—8E & kA& (b
RIAEFEFE A4 A ); Platinum SYBR Green
gPCR SuperMix-UDG (£ [H Invitrogen A F]); 5|4
CEEAETAY TRARAFD; BCA HHUERIK
A& AL R AR BRA T S f e Al
A& AL P IER AR AT IR A WD 2 vebEdi
& Wnt4 (Gene Tex 2 H]); HHTEHIA B-catenin
(Abcam A7)
14 {42

NanoDrop2000C 48403676 5 v (32 [E Thermo
Scientific /A 7] ); Eco SEH 32 # PCR X (3 [F Illumina
W) ; BX63+DP72 IEE WK M (HA
OLYMPUS #a44t); Odyssey £0AMSOGFII (56
LI-COR A7),
2 FE
21 REGIES5HE

60 HOK U NPERESE 18, A LB 1E 10
SRR A 25 7l A R, 42 50 RO T s
B e M TR IR IR £ /N ) STZ A 7] DN Al

A E RS 6 JE KAEfEANEE/K 12 h, % 35
mg/kg — kM ip 1% STZ ¥, 72 h Ja BRI
WM, 0B =167 mmol/L kit s ihl'™, &
R 3 JUKRBETS, 2 JUK R <16.7 mmol/L,
T LUGNER K 45 HOBBOR BUBEN L A A 15 K.
JE b 15 . Fggdl 15 H.
22 HQ/WHE

KRS R ) J5 RI A T AR 299011, A4 24
PN i RAE 75 S N K AR R T AR T 5 24
PR ig 825708, v 2535 N 25 (R AT L)
B 2R AR, B 2% b 2R FR A ) O
i Py, N, e, JKEE. 4l el 27 ¢
26 110 130 1 20, FIE30 1.41.1.12,0.94,0.56,
0.56 g/kg) 5257 N 4.59 g/(kg-d), J&INVHHA Y%
ZiFiEh 14.12 mg/(kg-d), IR B ARERIL] K LT
DI NARRRIR 25K, BEH 1K, E84524 20 4.
2.3 MEIBIRRINE
231 KREUETAHOL SRR A S SET L
232 24 h JRERFEREKN 2525 20 R, AR5
P 2H R B, 24 h JRYG 3 500 t/min, #2520 10 min
JEH G, SR RERI PR B R, LUK
f3th 24 h pREE A8 SER
2.3.3 '3/ Wntd. B-catenin mRNA fJKiE K
Real-time PCR #£43il], TRIzol Reagent $&H ' J7 it
L RNA, % FastQuant cDNA 2 —& & ik 71 &
YE¥ RNA 5%k ¢cDNA. K Primer 5.0 A%
sl Y, A W R . Bactin b UF 51 W
5-ACCCGCGAGTACAACCTTCT-3", K iif 514
5-TTCAGGGTCAGGATGCCTCT-3’, 5I#KJE 266
bp; Wnt4 3554 5°-~AGCCCACAGGGTTTCCA-3’,
N 514 5°-GCTCGCCAGCATGTCTTT-3’, 54K
233 bp ; PB-catenin L U 5| ¥
5-AACGGCTTTCGGTTGAGCTG-3’, Fii54:
5-TGGCGATATCCAAGGGCTTC-3", 5K i 147
bp. PCR J2 %14 % 4 SYBR Green qPCR SuperMix 5
uL, DEPC 7K 2 pL, E. F#F54 (5 umol/L) #%
1 uL, cDNA 1 pL. $ 34400 UDG ¥ 50 C, 2
min; BABHEL 95 °C, 10 min; 95 °C, 10s; 60 C,
30 s; 40 MEH ML L A AT A 95 °C, 15s;
55°C, 15s; 95°C, 15s. FEAMFEAR 3 ANEAL,
K 27 R S REAIE DR AT R KA B
234 REHAZULZERINE IE Wntd. B-catenin
HAHMEE BANER ARG, Y. KH SP
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%, VIR S, PUSRHIRIE R, 3% Hy0, 15 Bk A YR
PSR, (LSE IS, AR I —4T (Wntd
1 : 50 #i%¢: P-catenin 1 : 100 Fikt: 4 TR, It
RAVZEM . HRP AridfEe M #)G, BB~
DAB (1, 54, H . B R RS ai i,
WALEE N X400 5O, HdsKkH Image-Pro
Plus version 6.0 B ACERERAFHAT 00T BE9K V) A
W10 /MPLEF AT I 5, 06 BOCRLET P9 A G (o i 11X 35
T EAZ X AR RO RS (TIOD), & IFI &
G XS T AR Carea), LA IOD/area KK 7N1%
HEAMRLHE,
2.3.5 Western blotting AKII'EIE Wntd. B-catenin
WAL RIPA 2HABHEHUE i, 4% BCA
WS IR B R . SX EREG
WHR R AN, a8 H 100 CAME S min, [Af
= Wnt4 24 100 pg. B-catenin & 50 ug, 4 C. 100V
Hyk 2 h, Bl 1 h JE, S% MR S P AR
PREH 1 h, IO TBST #E ) —H1 (Wntd FkE L
1 :500; PB-catenin FBELLABY 121 000D, 4 CHREKHF
A 18 ho VEM R CIMAFRREIZEE Pt Rk LLf
1110000, 37 CREKEOGHFHE 1 h Gk, HLsb
WO I W D 4T A, BLH B4
75 B-actin KFE(E M LD R R R (ARIE &,
24 HitFEHE

i K H SPSS 17.0 Gt AT St AL BE,
A SRR HUE LA X +5 38R, 7 2250 R R %
IHT, P LR ] SNK-g Krd; 5 ZE AR K #k
Mk, ZHIH) LR Mann-Whiteney o
3 #R
31 BHEKRIETHER

T 20 W, BRI, JE DL B2 5
23 K, gl RRBET: 2 1, fR4l, JEilybie
HEA 1 ORI, rheydl 2 JUORRmpE 22
filt, T LAGIER.
32 HHEKR 24h REEHESHILLE

W 1 PR, SRR, A K 24 h
JREFERWNENEZ (P<0.01); LAY,
Ju DTV R 252K B 24 h JR R (1 = B ab
(P<0.01); HJullybHgl s, 254l 24 h JR&E
F o s 2> (P<0.05).
3.3 &ZEAKXRSAE Wntd, p-catenin mRNA RixE
B EbEE

W2 2 fiow, 556 IR 4L e, AR 41K B Wntd

F1 BHEXR 24 h REBEERLIE (X £s,n=11)
Table 1 Comparison on 24 h UTP of rats in each group
(X ts,n=11)

21 5 FlE/(gke ) 24h JREAER/(ng24h™")

pagist — 6.79+1.38
Y — 53.04+5.94"
JENVIEAS:E 0.014 12 24.05+2.28%"
gl 4.59 20.65+4.39°4

AL TP<0.01, SRAAE: “CP<0.01, HE
HAWH: *P<0.05, %2 FH
P < 0.01 vs control group, ““P < 0.01 vs model group, “P < 0.05 vs

irbesartan treatment group, same as Table 2

F2 LXK Wntd.p-catenin mRNA FiXHILLEL (X +s,
n=11)

Table 2 Comparison on Wnt4 and p-catenin mRNA of rats
in each group (X *s, n=11)

2H ) FlE/ (gkg ") Wnt4 B-catenin
POpic — 1.00+£0.19 1.00£0.08
Y — 21040387  1.56+£0.23"
[EUIEYSE] 0.014 12 0.96+0.13*"  0.7440.09""
g 4.59 1.07+£021%°  0.91+0.07*°

B-catenin ) mRNA KA B % (P<0.01); 5
B A, Je Dy A, P4l K Wntd
B-catenin ] mRNA KA B> (P<0.01); &
Db Erp 2 20 KRR 2 FP AR 1Y mRNA 08 2 ¢
TgeitEE L (P>0.05).
3.4 HHEKXRSHE Wntd, B-catenin EEHFTIEEH
AR

T NS R R SRR Wntd S 11X
TS FRIE THB 4 BN Lz 4l g, B-catenin £ [
TERBAT B /ANBR S /N b R 40 Szt v /N A /D
R, BRI K B Wntd. B-catenin 25 H7E B /MK A
B NE AR, BN IR I B3 2 o DIy |
2521 K L Wntd B-catenin £ 1K I8 EHEA A 4] B
W, HAEFRREAY, 430K 1. 2.

Western blotting £5 5 /e S50 AT LERR, HiA4d
KE Wnt4, B-catenin 25 [ [FA =B Z (P<
0.01); SEIMAI LA, JE VA 2y 4 K
Wnt4. B-catenin & [ 1) &AW b (P<0.05.
0.0D); Hje b, Fh4 2 MrEpmkis
ARG ERE X (P>0.05), WK 3 FIE 3.
4 e

B P FOR HL AR B M R, R )3z L,
MATIRE, Hohss BRI, e, A
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GRHRALLLE: TP<0.01, HEAAILLE: “P<0.05 “°P<0.01
P <0.01 vs control group, “P<0.05 ““P<0.01 vs model group
Bl 2 FHARBHL Witd, B-catenin EEFTIERILLE (%
BEE X Es,n=11)
Fig. 2

expression

Comparison on Wnt4 and p-catenin protein
in renal tissue of rats in each group

(immunohistochemical staining, X s, n=11)

Pt ——— —, ¢ 3 < 0

- - L]

Bractin  e— — ——— 3 10

reatenin sy y— y—— 010"
Paplis Bimd e hivbi gy
B3 ZHKREEHLE Wntd, B-catenin ZEHKiE (Western
blotting)
Fig. 3 Protein expression of Wnt4 and B-catenin in renal
tissue of rats in each group (Western blotting)

R, AMEOR: WWREH A, BRI, 5 R /N
BRBIN M SR S I RESZ A, B EUR AR R H
1t DN ), LT AR R4S . 25Tk FH 2%

JEN % Rk
1 RAKFIZHEL Wntd, B-catenin EEFRIE (REALE)

Fig. 1 Protein expression of Wnt4 and B-catenin in renal tissue of rats in each group (immunohistochemical staining)

* 3 KKK Wntd. p-catenin EARIEZER LK
(Western blotting, X £s, n =11)
Table 3 Comparison on Wnt4 and f-catenin protein of rats

in each group (Western blotting, X *+s, n = 11)

45 %U i_/ Wnt4 B-catenin
(gkg ™)
Paics — 0.054%£0.012  0.051%0.021
A — 0.1544+0.055"  0.23140.143"
JEiybE  0.01412  0.098+0.042°  0.075+0.037°°
RAE] 4.59 0.07740.033%  0.08240.046""

LA TP<0.01, SN “P<0.05 ““P<0.01

P <0.01 vs control group, “P<0.05 ““P<0.01 vs model group
BUZF DN Al ) B B g st >0, dm sk o
Byt DN [R5, Agisid g b 2 s 57 1)
LA N AL 2o AR FRE A gisim g h 2
BRI DN S AT LA s R,
P/ PR AR LR, fR i ThAE . H AT
W% TP RN BRI TR A Z W, S TR
YR T ARSI 45 h 2517l DN (1) R BEEAREBTIT,
AT 2 ST S G KR, 42,
RAERE T SGE FNEIRAG IR . 22 LT
YEAL o TSR SR S AL J A 2 v 24 n] DUIE I 1) DN
BERAS R, s> 2 i iR U 1 1 22K
YRR BRBRIC SRt DB RS,

U EE R A AEN U A e 4 WA, T2 40
PR R R A R P IV E I 52 312 550 . AT
i DN HEREE A Wnt/B-catenin 30 (115
Wt 15 5354 M B-catenin #% Sy A FIEIHE N, 1ZALH]
S5 7 A A R e B R PRI R AT A%
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T Wntd S50 ENE R 8 LT 4L 5

S /N BRI A 2 1 PR LA T ),
B-catenin 1 4 Z8 . Wnt {55 510 4% FIR% L 1,

ZHA AR HMemET SR, A0S

21 T R BRI 23 5 SN BTk 1 Th R Sh s at ik

] DN I Wnt 38 8 (K305 520 MR 1 B-catenin [

fifp b, AEMUAZ SR R 2, TS T

B-catenin M| nephrin [F17ik, 7541 Muti 1,

BIANR G I T ITRTh AR,

PRANSIZEG 2 B R 4l L B-catenin R 9Rk/D, mIAd 2 41

MIbRICE U WT1 1 podocin FiA1E 55, A] ILiZ1E

S ) RIS M 80 S 40 B B e e e P T

I, AHFF R Wnt/B-catenin #2525 T DN %

PR Je S AT 2% v 2 fE 75 X JI.28% (1 it = 7

T AT R
SKIGAR BN, B KRB E R AR,

B A R S 45145, Wnt/B-catenin 8 % 7E DN A i

B R R IE, HILIE B s 2 5 T

DN A UL e 3l X2l 6 H Wntd- B-catenin

FEDR R AR /KRR, T ARSI 45 rh 20 108

ot Fis A ABIE R o RIS 2 2 hE S fh s im

g gy DL R i 2 4 e R SLIR S 1 nephrin.

podocin. CD2AP J Hifu b B AHOCH IR, X

SN AR B ORI S BE W S D PR A IR .

FH LI A7 18 2% TP 245 400 Wnt/B-catenin i 2 7

BN R AT RESEIZ 29D ORI P A2 40 D HE
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