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Study on Improvement Effect of Salvianolate on Renal Interstitial Fibrosis Model Rats and Its Mechanism
WEI Dandan', ZHANG Chao', ZHU Xinghao', LIANG Lei', LI Shanshan', LIU Xianghua', LI Zhenzhen®, JIANG
Shiging' (1. First Clinical College, Henan University of TCM, Zhengzhou 450046, China; 2. Medical Research
Center, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT OBJECTIVE: To study the improvement effect of salvianolate on renal interstitial fibrosis (RIF) model rats and its
possible mechanism. METHODS: Totally 50 male SD rats were randomly divided into normal group, model group, losartan group
(positive control group, 9 mg/kg) and salvianolate low-dose and high-dose groups (18, 36 mg/kg) according to body weight, with
10 rats in each group. Except for normal group, other groups were given adenine 250 mg/kg intragastrically to establish RIF model.
After modeling, administration groups were given relevant medicine intragastrically, and normal group and model group were
given constant volume of normal saline intragastrically, the volume was 10 mL/kg, once a day, for consecutive 30 days. After last
medication, the serum levels of creatinine (Scr), urea nitrogen (BUN) and 24 h proteinuria (24 h UPro) were detected by ELISA.
HE staining and Masson staining were used to observe the histopathological characteristics and fibrosis of the kidney. The degree of
renal tubular injury and glomerulosclerosis were scored, and the percentage of positive staining area of renal tissue was calculated;
immunohistochemistry and Western blot assay were used to determine the protein expression of Wntba, Wntbb, and f-catenin.
RESULTS: Compared with normal group, Scr, BUN and 24 h UPro levels, renal tubular injury score, glomerulosclerosis score,
the percentage of positive staining area in renal tissue, the protein expression of Wntba and f-catenin were increased significantly in
model group (P<<0.05), while the expression of Wnt5b protein was decreased significantly (P<<0.05). Pathological changes such
as mesangial hyperplasia, fibrous tissue increase and inflammatory cell infiltration were observed under microscope. Compared with
model group, above indexes of rats were improved significantly in losartan group, salvianolate low-dose and high-dose groups (P<<
0.05), and the effect of salvianolate had dose-dependent trend. CONCLUSIONS: Salvianolate has the improvement effect on RIF
model rats induced by adenine, and its mechanism may be related to inhibition of Wnt/f-catenin signal pathway.
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7, RHENE AL RSB SC  0E B E R M bR s T
TRAGFR AN I3 50 1 2 5w RS AR, AW 2% RIF 1Y
K& F+2 2R iR N6 AL o 25 712 Salvia mil-
tiorrhiza Bge. 1) =2 1GPE AL A3, H AT 3522 0 1 A8
PEIRIRTT , A B i P Ak A 0 il A A SR AR
F. Wnt 2 [1/8-BX & 11 (Wnt/B-catenin) {55 53 % & H
FIAFFE 5 Ik 1 A7 200 B2 L B UL T A4 4t e (B Rz i) i
EEAR PR AL ) i 3 S0 22—, WonT 3 A P ] Wt
B-catenin {55 553 B 16 AR MESZ B LT AL E R0, SEF
I, AR 5L T Hp BE AL SE 25 B I6 )T PR, 26 T 1Ak
PR H T 25 PF 2 10 6 P R0 P 2 22 B R X RIF A5
R FREA 7100, R o A BB ) e S 4R AR 1y 5
W] , -3 11 %8¢ Wnt/B-catenin 18 B AH G [ A9 2k 00
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MR-96TB HBURHR (I [ 58 e (i) AR A A
YD-6D BIZH 440 HIHL  YD-A BIZH 4R AL . YD-B B4
2Lk AL A 4 AR R A AR A A BRA
RM2235 R 5 U] - AL 1 725 5 Leica 24 A ; D3024R %Y
£ 20 R A VR B AL KR %A S2 50 A% (db
) A PR ] s DN260 UK B 50 W B V08T 3 B 97 e ik
B BR ] HWS-24 RUK IS A _F IS5 REHA A
PR H] 5 SG-300 2 (2 BRI 1 I )M A S A PR A
ChemiScope 6200 Touch I fb2% & S UL AN F i)
FIRL AR PRAF]

1.2 FEHRSKA

WSS Z W R ER LS 18120224, MUK AR 2
50 mg(FFF3 LW 40 mg) | H ISR HI 2578 FR 2
A SUP I (5 429001, Bk 50 mg) I [ T PJORHR
il 25 (B2 A1) A B2 7 5 BRI (F1E5- S18009) \Masson %
i & (5 G1340) ¥ A L R TR A R
5 I PR 2 AL (BUN ) BIEG F002 W BRI 7 (ELISA ) a0 £
(#it 5 CO11-1-1) . il L P (Ser) ELISA i 5l & (#it =
C013-1-1) .24 h R 1(24 h UPro) ELISA it 7 & (4t 5
C035-2-1) ¥ A B 3 R AE Y TREWFSE T ; 4 SP il Al
& (L5 SP-9001) \DAB {2 {4371 & (it 5 ZL1-9017) ¥
W H AL A2 W AR PR R A BR A F s BCA €
M7 & (45 C05-02001 ) |+ g HE A R AN - 20 TN M Tt
JHe FL Pk (SDS-PAGE ) i il #5151 & (HL5 C-0047) A
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PU K B Wntba .58 BE P& (HE 5 bs-1948R) bt K il
Wnt5b B 5T FEHUIA (FIE5 bs-8010R ) G Pt K Fil f-catenin
PR HTAR (L5 bs-1165R ) 4 [ At 5 18 B8 7% A W 4
ARAT BR2 w5 Sebi K B B-IL3N £ 11 ( B-actin) B 5w BEHL A
(k5 GB12001) B A AL (HRP) FRic - H o
HREEREE 1 G(1gG) —HT (Hit5 GB23303 ) ¥y H RV 2
A IR AR AT B W) 5 Feaisln 4 R 4t sl sl 52 00 ==
W ARG K 2K .
1.3 4

{dtFE SPF 2% SD KB 50 H, #4452 150~200
g, W4 [ g A SIS s v, A2 7V R UIES o SCXK-
(14)2015-0004 Bl 3K I Hie Wi Vi 28 8 1) — AR 2%
AR I R R 2 K2 S Sl ) b, S PR R
1R R 2 K Bl A0 B B 4 R R S 56 B 4 A R
(A SR AT o A R GRS LK 30 s o7 1 4 77
IESSEPINFE N
2 FHik
2.1 o BEESHRE

W 50 HUR BRI AR T B BEAIL 30 1E 5 21 R A
VRIHZL (BHPEXT IR |9 mg/kg, B I A FH (1 253 5] )
P23 Z Wy B SRR 5 77 B 40 (18,36 mg/kg, 3 1) M
N A P e 18 253500 e ) 2 A 53 o ) L A 10 L
B IE & 41 Ah , HoAr 45 4 K B4 250 mg/kg #E ' 2.5% 1Y
P REE NS A B ER K TR A2 LA A i) RIF A« e B R 1
WS 12 KRGO IR RAE S 1R, 5Lz 12 X, 24
KW 1E 4R BRUZE 15 B 4 a) [R) 25 1 4 (R AR B AR
Ko WEMEZE RS #5452 41K BRHE B A 1 25 4 (DA AE 3
AR ) | IEH AURB AR 2 A R 1 SRR R BRER K
HEERFIA R 10 mL/kg, 5K 19K, 1E4E 30 K,
2.2 KEFRARERLE

KRG MRS AHR R 24 hRK . SRIEHE R E
SHEAFEH R CBRREE . T I = sl ki, A LL 3 000
r/min .0 10 min, B2 I3 o SR K RRALBE , fif )
BB, AR E , — R T 4 %2R
F A L RIVERR ERY) B 5 55— PR A T A
Y, 28R RV IS A — 80 “CukAf rh A AE , T Western
blot 2L56 .
2.3 KRIME Ser . BUN 7k FFFR % #1 24 h UPro 7K
R |

K ELISA ¥ LAt AR ) i385 5 Ser \BUN 7K
FPRI H 24 h UPro 7K, HAAHRAE ™ s 44 BERH 1 3571
AU IR T
24 KREBHREBAAZENE
241 HAKGLLYE BUA% 22 F I T T 11 5 1)
B LGS &, 2K OB SV R 224 um),
PEATH IR AKE - 21 (HE ) Ye 0, SR 5 76 B s N kA7
WS . Bk Y] A BEHLGE 5 AN B 0 B R R X, AR
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oo B8 B B /NS 0 R0 B /N BR A AR 15 43 0 2R A 7T
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(BB >T5%) 18 R 4 530, BOESEAE A PN
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2.4.2 Masson Jeft, 55 B A BE) A48 T H ORI
J&i , ¥ Masson i8G5 156 B 5 77 kA T e fa, Hodp ILET 4
B0 KRR WA R Image J v1.8.0 B4 2
T AT €0 PR G o TR o S TR RR Y 7 40 L (TR
PHMEY AR A L) LA ERAN B /N 25 4 K 1 1]
PiESEAi ey S

2.5 KR'EHL S Wntsa, Wnthb  f-catenin & B &K%
7RG

25.1 fpeEdfbl: WA R @B KAL) HO.
A, SR IG5 DABEIRER % il (PBS )5 Uk , LIAT IR L 5% v
WT 121 CF MBS, PRI L = 10035 5 A, 52 00 5
F 1 h 524, 43 507 i Wntba , Wntbb | f-catenin —
PR RELLI44 1:100) ,4 CHFR 10 ; 1% i HRP FRid
9 2EHT 5 1gG BT (R L1342 1:100) , 37 “CHFF 20
min, DAB & {0, Kbyt , ARG E YL 1~2 min; 1 % EhiR
BT, K FRR 0P 5 SRS 8 R K W] L df
FEE T RS TR (B s libr s ) , 4
2 3 5k Y A, R A Image-Pro Plus 6.0 {40 52 44~
ALY H 20 i A0 6 %% B (TOD) ., B B4R A As: i
gk

2.5.2 Western blot7%  HUE 4141, ¥ PBS PR LTG5
BY /N HCE T A T A 10 f5 IR RIPA 24 #
WA, vk 30 min J5 , LA 12 000 t/min 250> 10 min,
WAk B BV SR AR . FH BCA Bk B I i
R G oM e A EAEGE i, Wk /K i 15 min fii 2
PR . BRI S 8 &, 9547 SDS-PAGE (4 [
HUE 75 V, 2B ISHLE 120 V), BRJ5 LA 300 mA fH i HL§%
30 min 2 R IO b5 5% WiAg AW = I 1 h
J& , A Wntba , Wntbb , f-catenin . f-actin — 3T (Fii B L 451
J751:3000),4 CHEF IR TBSTEBES minx3 U, LA
HRP AR IC A EHT e 1gG Zht (R L34 1:3 000) , =
99 E 30 min; TBST 553k 5 minx3 ¥K , {# F ECL i 71 &
WA, TR RO ERARA R, S8 )5 K H Image J v1.8.0
DN S AR, L ERREE A A S NS EN
(B-actin) 5571 B K BEAE LU IE RO HAREE FI I RIB7KF .
2.6 FitFFH*

K SPSS 22.0 A X BAEHEA TS0 Ar . SRER AL
WLAx + s FR , Z 4L CBCR FH BN 28 5 225005 7 22
T LHL 0] P AR FH LSD A,y 22 AN 5574 4H 18] R A
FEHCR ] Dennett” s #6726 . P<<0.05 %R 22 5 BAA 5L
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=X
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3 &R
3.1 S EEEET RIF&RE KR MEH Scr BUN K
FEFNER i H 24 h UPro 7K FEHI 220

IR A O AR ZH R BT Ser . BUN ZK-F- Al
PRI 24 h UPro /KF-H .3 T (P<<0.05) . HiRLRIZ
FLHR , 4% 25 25 4 R BRI Y Ser . BUN ZKF-FIR g 24
h UPro /K-35 2 2 P4 I (P<<0.05) , 1M 45 24 24 4 1fi. 375
IR AR AR KA ) B AR 2 R IO g i B L (P>
0.05) . 4540 K KU 7 Ser . BUN ZKSF- 1 JR 3 Hh 24 h
UPro /KR4 3R L3k 1.
®1 HAKXRIMFEDSer BUNKFFIFR S 24 h UPro

KEEMER (x+5,n=10)
Tab 1 Serum levels of Scr and BUN and urine level of
24 h UPro of rats in each group(x+s,n=10)

il & mg/kg Ser, pmol/L BUN,mmol/L 24 h UPro,mg/L
E#A 135.00+15.00 544030 456+0.19
enikil 24360+ 11.63° 778061 6.26£0.24°
Hvngl 9 136.80 £ 12.51° 5644065 504031°
ASZmmHEAEL 18 143.40% 1421° 574091 468£030°
ASZmBEANEL 36 13880 £ 1496° 5.5040.74° 486+022°

HE SIER AL EER, “P<<0.05; SR L AL, "P<<0.05
Note: vs. normal group, *P<<0.05; vs. model group, “P<<0.05

32 IS SWMEBHII RIFEEXRBSEREARZEN
=210

3.2.1 HEZZS g FLIOH B aT DAY 28 K LU e
fRERPERG K, F M ™M . HE Y 4E B8 IEH 4
KEVE INE S HES L 55, B /INERTE AR, TG 2R B3
A BB IE &, A DL AR T 20 BRI 5 A AR 2 R R ] AL 2R
HaAE B INVE Y IR ELEES B/ NEREE AL I S AL BR
WERGIE SR Y b L 28 2 | [A] 6 58, vl L 4% 1 4 it i
I FF2 Z B ERER AR L = ) S 4 MV AR BB NV
Prok sSSP A > . OEH 4 H g, B
R BB ANE BAG PR A B NERBE AL D4 35 3 T
(P<<0.05), HEIRIZLLER, 45 44 20 AR BB /NVE B
POV /NERBE AL T4 35 1 25 R R (P<<0.05) , 4525 2Y
M AR FEAR RS AL g 22 R G E (P>
0.05), 44K BB 228 HE Y0, 3 (R LI 1, B /N
PGTESY B/ NERIE AL Ay 2 R R 2.

3.2.2 Masson Je 25 R TE R 41K RUE ] s a] Wb &
2 YAl s BRI ZH K B 1) SR 2T A R B S B b
A FPF2 2 B ERERAR | v 77 s 4 K BUBS 8] S 21 4 AL e
JEE Y AR R 2 W S A5 . 5 IE R A H R, AR A K R
A PAPEG A o e 2 T (P<<0.05) . AR
AL, A5 A 2 AR R LS PR e o TR o 3SR
FREAL(P<0.05) . HAVHAE, 12 2B
R KR S A S R E ot 25 R RS
B (P>0.05) , (H ]2 Z W iRk w7 4K BB 44
PR G i LA 43 L B AR (P<<0.05) . 5FFZ=Z2 W)
BRI AL LA, JH2 L W iR ik ) a4 R RV 440
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Fig 1 HE staining micrographs of renal tissue of rats in each group(x200)

PR 2 (TR B 20 FE R AR (P<<0.05) o LR RV
20 21 Masson % 2, I {6 DL 1] 2, BRI 2 G E AR A 40 oA
AR 2,
F2 BHRKRENERGTES B/NIKEWL TS F0FE
MERERREDLRMNER(xLs,n=10)
Tab 2 Renal tubular injury score, glomerulosclerosis
score and the percentage of positive staining

area of rats in each group(x*s,n=10)

Eiti] M mg/ke BRI, 2 BIVEWLTER, 2 IREHEA R, %
R4 1254002 1.2540.04 11784125
i 33£002° 33£002° 79.58+2.57"
A4 9 1.5340.03° 1534003 7169+ 4.08°

ASZmURIIRED 18 1774002 1.7440.03° B3.52ELTY
ASZmRARNRAL 36 163002 1.6840.03° 517404777
T HIEH A L, *P<0.05; 5HALL] H#E,"P<<0.05; H &b
A, *P<0.05; 515 L2 ERER IR 4 4%, " P<<0.05
Note: vs. normal group, *P<<0.05; vs. model group, “P<<0.05;

vs. losartan group, “P<<0.05;vs. salvianolate low-dose group,”P<<0.05
3.3 S SEEHI RIFEE KRS HL S Wntba,
Whntbb . f-catenin & B RiX R0

3.3.1 ARSI 5IEE A R BRI K R
B ZH 21 A K Wntba |, S-catenin 25 [ ITAR , L 10D {H 4
TR (P<0.05) ;4 /b Wntsb 2 1L, H 10D (&
R (P<0.05) . SARETILH LR, 45 45 25 24 K B
ZH 4 Wntba . f-catenin & [T /D, L IOD(E i 2
R (P<<0.05) ; Wntbb & H LIS £, H IOD {H 44 i %
T (P<0.05). SR I, F125 2R R %5
KRS E AU TC B AL, 10D 2= #4645
TR L (P>0.05) s (HFF2 2 1 iRk i 771 o 41 K U
4 21 Wntbb & (TR D, FL 10D fE B R AIK (P<
0.05), SPIZZMIREMGN =AU LLIL, IS 2 MmREh &
2R BUE A 2 P /D i B-catenin 85 (TR, H TOD
{H 2 3 B AR (P<<0.05) o 2% 41 K BLE 412U Wntba,
Wnt5b , -catenin £ [ 3% i5 1) e 32 21 fb e €5 K] L IR 3,
10D {E R 45 5 L% 3.

3.3.2 Western blot Kl 255 5 1E 21 Ho s, BEAUAT R
FUF 414 Wntba | f-catenin 25 [1 3215 /K8 8 5 T 5
(P<<0.05) , Wnt5b &5 [ % ik /K1 i 2 BEAIK (P<<0.05) .
SRR A, 4R 25 R BUE 4120 Wntba , S-catenin
B R BKFH B E IR (P<0.05) , Wnt5b 2 1 Rk 7K
P E TR (P<0.05) . SEDHA LK, FHS2 W
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eI SR N R = A SR S PSSV S L S P W
Gt L (P>0.05) , (H /2 2 iR R & 7 & 41 KR
B 20 21 v Wtba 85 [ 338 K V-2 THE (P<0.05) . 5
F1& 2R R A R, FIS 2 mREh m i m Ak
B E 4 2 B-catenin £ [ 3% 35 K P i 3 AL (P<
0.05) ., KL% Wntba, Wnt5b , f-catenin & [
FEIRI IR B LI 4, B AR5 5 0% 4.
4 g

RIF S22 18 M B s () S R R AE 2 — | H FR SR AE 2 L
£T Y BE A1 IS 0 AN 20 B A R o VTR, 2 B
TIREHERY, BRI RS S R b &5, B2 H
FALIT 2595 R 0 11 40 08 i IR Y7 TR RIS
SEALEEVE AT, B IEEng a A i 2, 8- 4 Jk i Il 1 ol 5
INETETE T EE AL A Y HEE Z B2 DI A
15 Ser [BUN FIR R KV T4 o i L3 Hh 45 & 1 3 1
FIPRR 236 B /NG 0] ot B B /RS DL RRE L5400
{65 ey A A PR ZE IR RE L 5 RS K i B B 8 05, I
A5 RIF ", AHIFSE 2R FH R IEER4 #4 82 K B RIF #5 A
& BUBEAL K B ' Ser (BUN KPR H 24 h UPro /K-
Y1 T B AT AL AL 8 £ R G T8, RIS
o B R BRSERA AL S R T BN K R S 1R
S5 PR 1 T A LT B 1 08 1 B e, |l U F
RIF 5%

P12 RIBERHY TS0 TR MR ZE T
(P e AR BL 22 ), FLAT & MRS 38 28 k9 5O BRI 1
ML Z TR, FH2 2 W R & i WSS LU
ZWMTRELIAL G, WAKEE Z B0 A4S N B 40,
HEBHAAEALMER. A RIF o ERAHL, 45525
AEAR AR I TR R g B s, A TR ZH TA A 155 I Ak 55508 2% e
0 B AT AR ARIRES  BOE FHPT 2 2 B R IR 299 .
AVPIHB R A B R T 2RSS PURIZR 2y, R
A R B IR O L I R E AR, 38 RERE AR IR
KO AR B I, B O 25 B 27 4e A iF 5T Sk
FEILAE A BH X BE 2540 BOA I 5 18 FH S VD A
FPHVEZE Y . ARTFIR AR BN, FHS 2R EE REFE AR
RIF # A0K BLIL 35 H Ser . BUN 7K F- K2 BR ¥ H 24 h UPro
IR, 0 LB R LT 4 AL 20 2R R 1k i s D B /N
Pk s FE A IS, RV P S 2 B R ER X RIF B K FLA
HRIFHNCEEER, B2 2R e EA —Er
FE AR
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Fig2 Masson staining micrographs of renal tissue of rats in each group(x200)
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Fig 3 Immunohistochemistry staining diagrams of Wntba, Wntbb and B-catenin proteins in renal tissue of rats in

each group(x400)

T3 BHEKXRBAEHL Wntba , Wntbb  f-catenin F 5
REALIOD ERMLER (x+s5,n=10)
Tab 3 10D value of Wntba, Wntbb, f-catenin pro-
tein immunohistochemistry in renal tissue of
rats in each group(x+s,n=10)

il i mg/kg WntSa WntSh P-catenin
E#4 25394469 81941745 882568
S| 590143 40734938 148.14+9.98"
Avma 9 30441408 832541498 43304669
FSEmBAITH A 18 087968 83.96%16.56° 50.87£6.09°
FBEmRARARA 36 357108 RT0E136° 417612607

T HIEF A LA, " P<<0.05; GHRIEIAH AL, "P<<0.05; 5410
AL, “P<0.05; P2 L MIREL IR 41 1L 4L, P<<0.05

Note: vs. normal group, “P<<0.05; vs. model group, "P<<0.05;
vs. losartan group, “P<<0.05; vs. salvianolate low-dose group,~P<<0.05

Wnt/B-catenin {55 5 18 [ [ L 06 I [K] Wingless 115
AR RDS HE YN s A= R 00 N S oA T it
AR P ) 2@ % 2 —"", Wnt/B-catenin {5 5 i
PEAE TE B E b T ITBRORAS , T 249208 B AR DG B 1 3R
K Z W BN EF A A 0 K A K e kR 23 AH R AR
RO DR, AT DL i 41 il Wnt/B-catenin {5 5 3 F 1 1
AU AE 5% B 4R AL JE AR, Wit 25 1 Wne JE TR s
() — T A FRUME 2 1, )2 Wnt/B-catenin {55 5 & 12 1Y 5
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WntSa _ ! 42 kDa

[-catenin - - ~ ~ - 92 kDa

facin S W — D

IEHA BRA JRd PBZBR SIS E2hR
EAGRIIRAL  HheRl ]
B4 KAKXRBHLAF Wntba, Wntbb ,f-catenin EH
FIEHARK

Fig 4 Electrophoretograms of Wntba, Wntbb and
f-catenin proteins in renal tissue of rats in
each group

TN T, H A Wntba, Wntbb 25 2~ &I Hidr
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Tab 4 Protein expressions of Wntba, Wntbb, f-catenin

in renal tissue of rats in each group(x +s,n=

10)
43 M, mg/kg  WneSa/Bractin WntSb/f-actin~ f-catenin/f-actin
4 051001 0.82+0.05 0.53+0.02
it 0640.02° 035+0.04 081£0.01"
Nk 9 043+0.02° 0.88+0.03" 039+0.02°
ASZmBRAEL 18 046£0.01° 0.89£0.02° 046+0.01°
5L mkaNE 36 047£0.02°% 0.83£0.02° 027£0.02"

- GIEW AL, " P<<0.05; SHERIALELER,"P<0.05; 15 Vb4
LA, *P<0.05; 512 Z TR EL R 2 He gL, " P<<0.05

Note: vs. normal group, “P<<0.05; vs. model group, "P<<0.05; vs.
losartan group, “P<<0.05; vs. salvianolate low-dose group,~P<<0.05
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