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Abstract: Objective To study the effect and mechanism of revised Buyang Huanwu Decoction and Shenqi Dihuang Decoction ($k
FHIE H % &2 3746 #) on renal tubulointerstitial fibrosis in diabetic nephropathy (DN) mice. Methods Eight db/m mice
were used as control group, 16 db/db mice were randomly divided into model group and traditional Chinese medicines (TCM) group,
revised Buyang Huanwu Decoction combining with Shenqi Dihuang Decoction was given for intervention for 12 weeks, urine was
retained, and albumin/creatinine ratio (ACR) of mice in each group was detected. The renal tissue was taken, degree of pathological
injury and fibrosis were detected by HE, PAS and Picrosirius-Red stained method. Expressions of a-smooth muscle actin (a-SMA) and

E-cadherin in renal tissue were detected by immunohistochemistry. Expressions of collagen-III (Col-II) and fibronectin (FN) mRNA
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in renal tissue were detected by qRT-PCR. Expression of Col-III, FN, a-SMA, E-cadherin and Wnt/B-catenin pathway related proteins
were detected by Western blotting. Results Compared with model group, ACR level of mice in TCM group was significantly
decreased (P < 0.05), renal pathological injury and fibrosis were alleviated; Expression of a-SMA protein in renal interstitium was
decreased, expression of E-cadherin protein in renal tubular epithelial cells was increased; Expression of Col-II] and FN mRNA were
significantly decreased (P < 0.05), expressions of Col-III, FN, a-SMA, Wnt4, phosphorylated glycogen synthase kinase 3 (p-GSK3p),
f-catenin and thansforming growth factor-f1 (TGF-B1) protein were significantly decreased (P < 0.05), expression of E-cadherin
protein was significantly increased (P < 0.05). Conclusion Revised Buyang Huanwu Decoction combining with Shenqi Dihuang
Decoction can reduce the renal pathological damage and degree of renal tubulointerstitial fibrosis in DN mice. The mechanism may be
related to the inhibition of Wnt/B-catenin signaling pathway and its mediating renal tubular epithelial cell to mesenchymal transition.

Key words: revised Buyang Huanwu Decoction combining with Shenqi Dihuang Decoction; diabetic nephropathy; renal

tubulointerstitial fibrosis; epithelial cell to mesenchymal transition; Wnt/p-catenin signaling pathway
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IgG Fifk (L5 GB23303). Trizol W7 (L5
G3013). Servicebio®RT First Strand cDNA Synthesis
Kit(#t*5 G3330).2X SYBR Green qPCR Master Mix
(HighROX) (L5 G3322) M H I Fe 4t R AW+
AAH AT ; HyPure TMMolecular Biology Grade
Water ($lt5 SH30538.02) 1 H 35 [E HyClone A 7 ;
Col-III Hii#AR(fit5 ab7778) FN FifA (L5 ab2413).
TGF-B1 Pifk (Hit5 AB215715). Wntd Hifk Gits
AB91226) W HJE[E Abcam A F; E-cadherin ik
(#5 bs-1519R). 0-SMA $ifk (H#*5 bs-10196R)
GSK3p Fiifk (k5 bs-0023M). p-GSK3p itk (it
5 bs-5368R) A LR B R AV H ARG IR A7
B-catenin FiA (L5 8480T) W HEE CST AF];
B-actin Hifk (L5 TA-09) Wy H L PR &M EY
HARER A
1.4 {43

RM2016 ZURIETI AL (PR RS HIRA
A]D; BXS1 ADRHEME (HA Olympus A ] );
Odyssey ZLAMEOGHA (£H LI-COR A H]);
NanoDrop 2000 #4436 1+ (36 [E Thermo Fisher
Scientific /A ] ); Stepone plus gRT-PCR 1% (3£ [E ABI
A )5 22331 hamburg £ H WK E EAC (f8
Eppendorf /A 7]); DYCZ-24DN HUH 34X (Ab5iss
— /] D; WSE-4040 B TR B R4 (H A ATTO
/NCIDR
2 7k
2.1 DMES%RY

APERIERETE 1, B8 K db/m NERAEN
XTHEZH, ¥ db/db ZINERBEAL 2> BB A 2540,
4 8 R o AMNHIE Tz &2 e B A AN I IR
fERAIEA: HIK30g. 40 10g. 745 10g. #hi
10g. Mg 12g. fB& 10g. Bl 6g. K13 15g.
RE15g. AR 10g. H210g. A 15g. 11
15 g« HFHZ 10 g ILIZKEE 10 go AR AN S5/
AR MARIT HEIGHE, % 70 kg AR HHH
245 188 g THEL, /NREG AR M 9.1 7%, [Flitk
INREZIFIEN 24.44 g/kg. IR BIFREUH 24
Wi R 24.44 ¢ T 10 mL 0.9% AL ANIA TR,
R ig Z5%) (10 mL/kg), XFHEZAFBEAZ ig AH
AR 0.9%FAAENEIR, 1 k/d, HELE 12 .
2.2 MRS

GLUEERE, FTE SIHEARBE R 24 hUR
PR, FTHERL FIVEALSE/NRR, BUEFAH R, BHGH 7

BN RNE T 4% R, 4 CRA7, FTHEA
SR E A HAR 2 REGH  E HE E TRAE
B, R BNRE, FEREEEA 80 CilEfik
BUKFERAE, £71T gRT-PCR 1 Western blotting &3l .
2.3 FEFRAE

2.3.1 JRAEA/WUEEE{E (albumin/creatinine ratio,
ACR) [ B4/ 24 h JRI, RA IR T
= 1 8 AR TR Sl ACR.

232 BHIURHEPIE WEEEREHR, &
BERE CREMK S B RIS, A, P (8
3um), Wil EIK, FATIHARZ-HFLL (HE) . =g
iR (PAS) FIRIRIEL (Pmicrosirius-Red) 4+,
K, R, TR R T SRS S
AR,

233 Gy A AEAS I 2H 21 E-cadherin A1 o-SMA
EARE WEHLSAEY R, ZHRERBE S
K FPERPUEBE, TN 3%EIK, R
F 25 min BFHET IR EAEE: A 3% M7
HEA, ZiRE MW 30min; 7350 E-cadherin. o-
SMA Fifk (1:100), 4 CHEILIR; A HRP AR
WWHLERT R 1gG Pk, =EFE 50 ming A
DAB ff, KUk, TRARRE JAfiiz, B LR
K, ZHZREW, PR . TR S
FHAaie.

2.3.4 Western blotting AR B 4HZR Col-III. FN.

E-cadherin. a-SMA. TGF-Bl. Wnt4. GSK3p. p-
GSK3p Ml B-catenin &5 H &L UK KRB HN,
REUSEA, A BCA EA WA EHEEAR
B, IO SX BRI, 95 CHn#k 5 min f
T EAE B AR E T e AR RN 5 UM I
HERZ YK, ¥4 PVDF ), IO S%MHa 90k, =il
HH 1 hy 2B Col-III ik (1 :800). EN #i
& (1:1000) E-cadherin & (1 :1000). a-SMA
Pifk (1:800). TGF-B1 Hifk (1 :1000). Wntd 4t
4 (110000, GSK3B $itfk (1 : 600D p-GSK3B i
& (1 :800). B-catenin HLf& (1 :1000) Fl B-actin
Prpk (111000, 4 CIFE IR VS, A HRP
PRI SET R 1gG ik, =R E 1h, BeM; ff
MR AN GG, Yeld: RABREEaHE, M
Quantity One #1473 Hr 2% K FEAH

2.3.5 qRT-PCR VERNE2HE Col-II1 1 FN mRNA
Fi&  EEGHE U PR EUE H S RNA 5
B cDNA, #4T qRT-PCR 73 #fr. SI¥F5L3E 1.
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Table 1 Primer sequences
Gk T (5°-3°) K /bp
Col-1ll F: CAGGAGCCA GTGGCCATAA 167
R: TCTCGACCTGGCTGACCATC
FN F: ACCACCCAGAACTACGATGC 88

R: ACACACGTGCACCTCATCAT
p-actin - F: GGAGATTACTGCCCTGGCTCCTA 150
R: ACTCATCGTACTCCTGCTTGCTG

24 Geitoran

KH SPSS 25.0 AT G5 A0, Bl DA
X SN, #7257, KRHABRET Z0r, W
LUK SNK-g fules #5772 A5%, KM Kruskal-
Wallis H #5.56;
3 4R
3.1 #Z5%f DN /MR ACR RS20

w2 P, 5XRAE, HAH/NR ACR
AR (P<0.05); SHAALLE, 244
/B ACR KPR B (P<<0.05).
3.2 #Z% DN /MRS EARET RIS

WE 1 PR, RN RE RS IET, B/
BRLE/INVE BB O0 e O s AL N BB )

=2 $7Ax DN /IVE ACRBIEN (X+s,n=8)
Table 2 Effect of TCM on ACR in DN mice (X +s,n=38)
it FE/(gkg ™ ACR/(mg-mmol ™)

X8 — 246.000+87.000
et — 954.0004-204.000%
] 24 .44 578.000+137.000*

H AR 'P<0.05 *P<0.01: SHEBEALE: "P<0.05
"P<0.01, FFEI[H
#P<0.05 "P<0.01vs control group; "P<0.05 **P<0.01 vs model

group, same as below tables

PP ar
Pmicrosirius- ':2\

h Y
”,

El 1 753 DN /MR BALRIBEELAIFN (X 400)
Fig. 1 Effect of TCM on renal pathological changes in DN
mice (% 400)

BREAHMAREAER, RAMENE, BREEE, R
JESA M FHS R e BB A, B /N b R R s i AR
PE, B ARG B M SR AT 4E iR SRR Lt
2 2H /N BB I AR SR A 4 DUAR S8 — e AR
HIIR AR o
3.3 #%% DN /MR BHZ Col-lII 1 FN EHK
mRNA FIEHIFNT

w2 Mk 3 Fon, SR, BN
BB ZHZH Col-IIT F FN & [ 3RIA K B A Ry (P<
0.05); SHAYA LA, 22 /N 423 Col-IIT Al
FN & 1 FRIEK IR (P<0.05).

W 4 fior, SRR, AR R A
41 Col-Ill Al FN mRNA FIEKTFHEFE (P<
0.01); SHAYALLEL, h2h2H/NRE A2 Col-11T
FN mRNA Fik /KR FEE (P<0.05).
3.4 753t DN /MR 'B2H4E E-cadherin 1 a-SMA
EH=E SN0l

G Ak (B 3) S5 R, SR/ B /N

Col-IT | — - 35X 10°

B 28510
of i it gy

B2 FHNRBELR Col-IIl F FN EHRIXIFER
Fig. 2 Col-III and FN protein expressions in kidney tissues

FN -

of mice in each group

3 HE% DN /MR ELHEL Col-III 71 FN EERIAME
Mg (X+s,n=3)

Table 3  Effect of TCM on Col-IIl and FN protein
expressions in kidney tissue of DN mice (Xt s,n=3)
e - HHMEXNREE
Hiul FIE/(gke™) Colll N
X I — 0.367+0.063 0.209+0.038
Ry — 0.885+0.115%  0.623+0.056*
izl 24.44 0.556+0.047°  0.43540.044"

# 4 53 DN /NRELEL Col-IIT 1 FN mRNA FRiERY
=l (X+s,n=3)

Table 4 Effect of TCM on Col-IIl and FN mRNA
expressions in kidney tissue of DN mice (X £ s,n=3)
- - mRNA X} Rk &
HAl FEA(gkg™) Coldll I,
Xt e — 1.00+0.24 1.00+0.18
| — 2.11+0.33# 2.76+0.45%
iz 24.44 1.05+0.34" 1.874+0.31°
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E-cadherin

a-SMA

hgh

ki)
3 §zg%t DN /MR B 4H4H E-cadherin #1 0-SMA EB R
IKEIFAE (X 400)
Fig. 3 Effect of TCM on E-cadherin and a-SMA protein

expressions in kidney tissues of DN mice (x 400)

i H K& E-cadherin t AFIE, FIAHEA D
& o-SMA HERIE; BAA/NRE/NE B
E-cadherin & H&EHD, A o-SMA & HEIE
Wz, P/ NRE AL E-cadherin B FIRIE
BARTUANE S, 0-SMA 55 RIS H b .
Western blotting (& 4 f1Z& 5) 5 R EIR, 5%
ML, MR /N ZH 2T B-cadherin 25 1R IA K
P EFEE (P<<0.05), a-SMA & (R IE/K T &

p-actin | MG | - 420X 104

1.20X10°

il

E-cadherin

— . 00
paitst ieit) e

E 4 ZHPNRELELE E-cadherin 1 0-SMA EBFIXIENR
Fig.4 E-cadherin and o-SMA protein expressions in kidney

a-SMA

tissues of mice in each group

%6 PZ5% DN /R E4HL Wntd. GSK3p. p-GSK3p. P-catenin &2 TGF-p1 EHRIL

%= 5 X DN /MR IELEL E-cadherin 1 a-SMA EB %R
BN (Xts,n=3)

Table 5 Effect of TCM on E-cadherin and o-SMA protein
expressions in kidney tissue of DN mice (X +s,n=3)

H = - FAMXRIEE
L) ﬁUi/(g'kg D E-cadherin o-SMA
Xt HE — 0.182+0.017 0.095+0.021
it — 0.076+0.006"  0.274+0.035"
aEs] 24.44 0.1254+0.027°  0.17340.026"

ThHE (P<<0.05); SHEBALLEL, 2G4/ E A
21 E-cadherin & HARIAKFEEF S (P<0.05),
a-SMA HHRIEKFBZFK (P<0.05).
35 HZh%t DN /R E2H4E Wnat/B-catenin {5518
BHEXERRIEF N

Wil 5 MK 6 s, SATRRA LR, B4 /N
B2 Wntd. p-GSK3B. B-catenin }2 TGF-B1 &
ARIZK P ETE (P<0.05); SHARIL I,
RGN B A2 Wit p-GSK3B. B-catenin J%
TGF-B1 H HFREKFRZBFIL (P<0.05).

B-actin | WHNEEEGEG_G SR A > (¢

Wnitd | e— S e 30 10¢

GSK3p | WS S

p-GSK3p m— . —— , 3 ](*

B-catenin 9.2X10*

TGF-1 | S S 1< 10
L pm i

E 5 F4H/NFRELHLE Wnt/B-catenin FSBEIHEXERE
EIER
Fig. 5 Wnt/pB-catenin signaling pathway related protein

expressions in kidney tissues of mice in each group

J8ME (X xs,n=3)

Table 6 Effect of TCM on Wnt4, GSK3p, p-GSK3p, B-catenin and TGF-B1 protein expressions in kidney tissue of DN mice

(X+s,n=3)

A R ke ) SHELE |
Wnt4 GSK3p p-GSK3p [3-catenin TGF-p1
papiS — 0.17240.041 1.041£0.025 0.112£0.008 0.12340.023 0.430£0.170
ieic) — 0.43610.085% 1.036+0.062 0.30240.087% 0.33240.042" 0.66010.230%
hz4 24.44 0.231%0.042" 0.994+0.016 0.18840.048" 0.189%0.027" 0.420%0.076"
4 Tt HNHIE T & S AR YT DN AR

AR T P EFAE ST DN AR K 4 [H 4
ZHERR BRI B i (R A
AR B E K — BRI H BB, e
2007BAI10B01-008), Jf45& Z4F Ik R &L H2 H DA

W\ DN EEAIRHLA TP RE, LR iz
M MATIR SR, H AT EURLS s R KHE,  BUAKH:
W WD A, R AN, H TS0
M, o5 AN BIRAR T 5 28 W il /MR, Sfs
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Rz, B, BB, Fiisk, S DN
MR . DAAMNHIE TLE S I B 7100677 DN 1E
REESPIRHL JUETAE, 1720 FRFS IR, 3
L B ). AU E e % T 1897 DN #ET
BN R G Im RIT BN S, UE ST AU 53
DN € MIRART 2, 1 BXF DN I, 1V it
BUFHRCRIST SR REAT 112071697 DN R4l
WFSE, M2 B1% 7 Al e oD 2 4 i 2R AL R
nephrin. CD2 AHICEEH (CD2-associated protein,
CD2AP) S5 ERAL B /NERYE LI (1 72 B AT 21—
SEFRFEMIIKE, FE NI N A K ¥ (vascular
endothelial growth factor, VEGF) & HAZ 5 IEH, M
MR E PR, BE S Dhels-15: 81, S Emt &8,
DN B /NETA BT AR AR 40 K& T B /N ERIFR AL, 1
SR HIRARZ —, B DRER) TS BB BRI AL T
NEEL, RS AHT S | AMHIE T 2 R i
DR DN /NGB /N ) BT 2T 4R R S o

AHFFLRHT db/db /N RAE 9 Eh ML . db/db /N
A H AT B iz 1) 2 BOBE PRI, AR 6
JA IR SRR, SRR IR A, POKE AR Y
s 8~12 Jil k£ DNUY, AWFTCRIL, ESLI4,
i, db/db /MR ACR 23T db/m /MER: db/db
AN T B SR B R, AL RN
R ZRIEGHM S FE PTG B /INVE bR Al i A
PEENE SRR RAEANNLIR I A 8] 5 2T 4R 5
[FIIF, db/db /N TR BTET 4RI 2 AR
) Col-INN A FN R IA WL 8 5 T db/m /) B, & W db/db
/B DN B 18] B 4T e ST Ry o TR BHAE T
wa SRR TT P U R EIC ACR, RE
JEETT AR AN TR PR 2P 4L, RUIANRIE A & 2
R EZ AL DN /NS DR ORI EH]

BEAh, ARHHFRIEER T AMHIE T &5 K
DA DN /BB 8] S 2T 4R A E P 72
T BEEAE T OSBRI UUR A 4E A 2 7= 4 ECM. (1 3
BURN R0, T NE B EMT R WLEEE
YN E ER I . Twano ZERURFR LD, FEE4F
YEA I TR AT = IA 36% LT A RS T 7 6
B/NE F A0 EMT. BRI, B /NE B R i
EMT s B /)N 8] J5t £F 4EAL I B 2R B /NVE b
AHE EMT RRAEPER I BB R AR (in E-
cadherin) FlJE] FURFIERIZRAS (W1 0-SMA), 1X2&—
AN BA A A B ) ] BB R 223, YR 2T
C&IUER], EMT R 2 2 /M5 5l g A R A

5, X LELAF 5 AN 0] DAP ] JE 2h AN 5E A
EMT Jx (24201, Wnt/B-catenin {5 ‘5 B B H A N2
NE A EMT B E 230, AFIRET,
Wnt/B-catenin {5 5 i % 18 Ui 7 W1 GSK3B
F B-catenin FEAHAE 4k« HEFE . T TR H
FEAE P, 75 DN i #29, Wt 18 #4305, GSK3B
B EEERE AL FF AN, B-catenin TR LA BH T,
2B SRR, AR SN T A S, M
RIS, Rt EMT Bk AER-30, Wik
B9, E-cadherin. a-SMA. £Jii &8 & HES EMT
AR IR 52 Wnt/B-catenin 15 518 % 1 1 #5131, TGF-
Bl ALK EMT Jzhasl332, TGF-pl i&ith
Wnt BEAHEAER . [FB, TGF-B1 Al¥#E Wnt/B-
catenin {5 ‘Sl %, /v 3B /NE L 40 EMTES), A
AR TR, WHETLZ G S K HE T
5 DN /MR 2021 E-cadherin. Wntd. p-GSK3B Al
B-catenin £ FIFRIEIKF, FEIL a-SMA HEHFRIAK
-, RAKHIE 7 G S A T fe i 4
il Wnt/B-catenin {5 5 18 I o035 B /NE b R 40 Y
EMT.

gk ERTR, IS HBE S R R L
R INE R R AF 44k, IE2% DN iEfg. ML AT
REL5 #1H Wnt/B-catenin 15 5 18 % [ H A F 1) 'E/NVE
20 EMT 4 2%,

FBAR PAEAPARGEEABYR

SE R
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