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Study on Effect of Wenshenxingpihuazhuo Formula on Kidney Damage
in the Rat Model with Chronic Renal Failure
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ABSTRACT: Objective To explore the molecular mechanism of Wenshenxingpihuazhuo formula on delaying
progression of chronic renal failure (CRF), and provide theoretical base in treating chronic renal failure. Methods An rat
model of CRF were induced using a single intravenous vein injection with adriamycin (6 mg/kg), the rat treated with
adriamycin were divided into five groups: normal group, model group, lowdose group, middle dose group and high dose
group. After administration of Wenshenxingpihuazhuo formula, the coomassie brilliant blue method was used to assess 24 h
urinary protein; level of uric acid, urea, and creatinine in serum were detected using an automatic biochemical analyzer;
kidney histopathological changes were measured by H&E staining. The mRNA expression in renal fibrosis—related signaling
(TIMP -1, MMP -9, TGF -B1, Col4a2R and Fnl) was examined by q —PCR analysis. Results Oral administration of
Wenshenxingpihuazhuo formula markedly decrease the 24 h urinary protein and renal index, significantly reduced the level
of uric acid, urea, and creatinine from serum, obviously alleviated the renal pathological damage, including infiltration of
inflammatory cell into kidney tissue, hyperplasia of fibrous tissue and glomerular deformation and atrophy. Furthermore, the

mRNA expression of TIMP-1, TGF-B1, Col4a2R, Fnl in Wenshenxingpihuazhuo formula treated group were decreased as
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compared to model group (P<0.05 or P<0.01), while MMP-9 transcriptional expression was upregulated (P<0.05). Conclusion

Wenshenxingpihuazhuo formula could delay renal fibro and progression of chronic renal failure via regulating transcriptional

expression in kidney fibrosis—related signaling, including recover the balance MMP9 and TIMP-1 and downregulation of TGF-

B1, Col4a2R and Fnl.

KEY WORDS: Wenshenxingpihuazhuo formula; chronic renal failure; renal fibrosis; extracellular matrix; model of rat;

mechanism research; Col4a2R; TIMP-1; TGF-B1; Fnl; MMP-9
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T FE(GFR<90 mL/min) LA KB JIEHA D) REFL 3 , 53X
PRI Wil B TR BT R VR R/ F A A 25
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P 2 U T I A R PR . BRIV SE B 1
IR AR BT T EE B R AN TR EA,
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i HA Gz ), BB AN TS, 1697 i )3 AR
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PORERAT . BICAE 16 WRrP G4, %07 AR E 2
JL RIS ORGPk AR A 2 A S D, R
B T8 PE B T RE s AT o I AR WLER o, i AL
TF7E 300 mmol/L LAIA H1E 14 1 5 8 5 IR Y7 A 8803 5K
80% . R, i A WA I B WEIRAL Bk J7 Y7 CRF
FIVE FHRILTR] , 5 AT b B3 — 25 F 5T

B 25 4k fb (renal fibrosis) 2 T A 12 ¥ B 9
(chronic kidney disease, CKD) & J 2 2R W i JL[H]
AR, Hofg s FE LB /N R AL 5 B NE SR 4RO
B BRI, R AN MR | b e A0 B A AT A
B 40 Rt 41 3L T (extracellular matrix, ECM )1 1 &
LFZ 5 T B L™, 5T, ADF5Y
OLE 3 A A R U, DL £F A S T
K, BRI B R AR 7 BTG FIAE S8 1 B b
VEFH ARSI, Ay il B BRI b 7 e PR I FHIB T
181k 5 D g i R R kAl
1 #E5EE
1.1 %34 SPF & SD IEH KR 41 H, Mtk , 7~
8 A , A& 200~250 g, ) [ 34 D4R (b5t ) A 94
ARA A F] A HIES : SCXK (52 )2019-0010; 314 1+
FRAE SPF W)z, s shWyin M mgE 1 e .
TR (2241)°C, ¥ 55%+5%,12 h YCREIE . fakt
KRN RE IS i sh ¥ A I, B A7 5206 1 7™ s i 1R
SEHG B YIRS B HEA T

1.2 E&HH5EAN FHHERREZ L ILENERR
B 2 (I ARG A AR, B2
H44024359 41t 5 : 2101E1) ; FRER R0 & R R A
G I 3700 6 R LT A 0 3 7 6 (% Q2 Wi )L ik
435k : 53538501 .53860001 ,53423001 ) ; SYBR Pre—
mix Ex Taq II Yu Rl (K i% Takara, fit5 : RR820A ) ; 0
5 R ) B (K% Takara, #IE5 : RRO36A ) ; Trizol 24
e (RARAE AL (b 50 ) BHE A BRA AL 5 : RK145).
1.3 EZ&ME  EARUE H 3 E Molecular Devices
3]s BLO AL [ E R [ R A | s PCR JE R
B [ 2E E ABL AR 4 H AUy L ES
R 2t i PCR AU A 35 [E Aglient 24 7 ;
NANODROP 2 000 #% 2 R A FH 2% [ Thermo
NS

2 HEREN

21 ZRBYRFHHE BTG R K
WO ERAT WS 16 RPN, s E
2 R — B B B v 24 B B AL, AR BRI O Th 2
1 940.4 g, ByHE 3230 30 min M L F, i A A 25446 FR
10 4% .8 £ A1 6 £ K K, 45 R 3 Ik, i uE, A IF
DRI, VAR | e 75 R MR AR IR 12 938.3 ¢, T
BURF 1 g BETHYTE 2.1 g 4£2, BT 4CKK
AR,

22 B EBRIABEAGEL, 2RSS B
B 41 H SPF g B ATEMEPE SD KB, BEHLSN AL 5
2H, B TE 2 SEAZE R R LA R d 2 (1.49
glkg) PRI (2.98 o/kg) FIEFIEAL(5.95 g/kg)o K
FH 1 U R i ik 55 6 18 o) 5 25 4 2 T i v K
FUBEHY , FLAR T a0 - i BT K B A% IR 6 mg/kg 1)
RN 1 SRR I R IE R R
Jik 1Ok B AR BV BEER K . TR Y R IR 4
24, I R A G e R R 2 4 T TR
B AR GAL T T 1.49g/kg . 2.98g/kg 1 5.95 g/kg, 1 IK/d,
HEEEE 27 do
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24 h JREE A F =AM {E x PR i
232 CRF ARtk B b f & el KRIRG
25)5 1% 5 mg/100 g PRI, I T 56 1 12 Lb 22 M RR
P K B, B SE S kLI, 3 000 t/min, B0 15 min, 43
BN, SR A B 3 AR 2 B A0 5E 1T PR 3R A
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233 H&E FER§ N RERGEZE AT
J& A BRER K s KE T IS A B R D —2F il T
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BUE - K 1 E G B 28 e 75% 85% .95% .
100% 1% BERE FE CBEFEAT K, —HIOREW], Ak
WU 4 pm F, BARZE LA (HKE) Yo, B 7,
2 i R T WLER B I L S B 5 R
2.3.4 Real-time PCR # | ¥ £F 4 1 48 % 2 H mR-
NA £k AP TR PFREL 50 mg AL, fA 1
mL Trizol 2, FHAITH AR UK 513K R Trizol i
G2 5 RNA, SRS ¥ G RNA €524 1 000 ng.
RT-PCR 75946 /i cDNA, HUA] 14~ cDNA AR , 4%
SER E & PCR A& U5, UL GAPDH NS5
, #E4T TGF -1 .MMP -9 Col4a2R .Fnl TIMP -1
mRNA FERMGM, 45 5L CLE PR, HByHEH Fk
FHXT 22 5 f ] 2200 S AT g1t i e S SR R 5 1 )
AT .

GAPDH (Forward):5'-CCAGGATCCAGGGAATCTTT-3'
(Reverse):5'~AGTTCACACCCTGGCAACTC-3'
TGF-B1 (Forward):5'-GACTCTCCACCTGCAAGACC-3'
(Reverse) :5'-GGGTGACTTCTTTGGCGTAG-3'
MMP-9 (Forward):5'-CCAGATGATGGGAGAGAAGC-3'
(Reverse):5'-TTCGAAGGTTTGGAATTTGC-3’
Col4a2R (Forward):5'-AGGGCCTACGGAGAAGAGTC-3’
(Reverse):5'-CCTGGAGGCAAGAGACAAAG-3’
Fnl (Forward) :5'~CTCTCCTCCCATCCACTCAA-3'
(Reverse ) :5'~CAGGCTTGCTCTGACTGACA-3’
TIMP-1 (Forward):5'-TCCCCAGAAATCATCGAGAC-3'
(Reverse) :5'-TCAGATTATGCCAGGGAACC-3’

24 H WA KIS TR SPSS 17.0 3K
P, B R S B AR 22 (R s )RR B EFF, 4
() Bl 5 R T3 PR 2R O 22 93 (ANOVA) Be it , #5722
ANFF R LSD 354381, Bt 45 3 P<0.05.P<0.01 ,P<
0.001 A2 A G5 X,
3 &8
3.0 — AN SIEEA R, B4 KR
MATENR G K AR ZE BE SR, IF th BAE T
B0, BB E IR HEA TSR, & 5 1 20 b AR
BB FDEAACRR B e 34K, B A R 1, B oA S
RUZH LA, B IR AL ok 7 T T4 T B AR SY
A PTGE A& B BAET GO, B AR D
32 BYEEBMAERF I CRF XA 24 h AFEG LS
Fo BB GIER LR, e ERAR A 2 K
24 h JREE R CE R B RS O
S HA G ERE R B ) e i K RS ] &
BT o AR ZE LA ek TR ML e A v R R R o
4 24 h PREE T PRI b 70 A 4 el 2> | v,

x1 ESEREEANENERBAR 24 h KREBSEMBERENFM(xLs)

45 n 20/ (g kg?) 24 h JREEH/(mg) 24 h JRIE/(mL) BT (g) B SRR (%)
EEU 6 - 2544 10.68+2.38™ 1.72+0.11° 6.25+0.01"
A2 9 - 481357 23.66+7.48 2.10£0.32 8.11+0.01

iR =21 8 1.49 347219 16.92+5.55 1.77£0.27" 6.92+0.01"
A 9 2.98 144487 15.50+6.82" 1.74+0.15" 6.8120.01°
fe R 2H 9 5.95 83+52" 12.1746.11" 1.63£0.15™ 6.62+0.01*

L SRR A, "P<0.05, “P<0.01,
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S RAG RS RS R & R & TS
2D R AR o AR R 2 2E e B
Beat e S B IR A Ty 5 25 2 4 I T PR R K ~F-
TR, 22 55 BA Geit2 2 30 s S BRI Ak
W7 g ) R s vl B R S RE LR RN
W2,

3.4 R BB 7 AF CRF KRB AR 48 22 5% 22 47
ieg %o H&E @R WL, TEH 2R BUE Bk
FVE/NEHES B S LA 568 (8] TS W] S A 2% 1 4

T (A)100x H&E i, (B)200x H&E Hefh,
1 RS ERL R TR CRF & RS 4 SRR T L A B0

3.5 BB B 7 2T CRF KRR 484 sz
SR KRR FTERLG Y w NP HERE
B I IGLAL 0 7 % CRF K B 21 4 A 3 % 1y 52 ), 36
AT LA SR AR R0 S Tk B B AL 1o Ty v 7 k5 A AR 20
frEese, RMPEERE & PCR AR B4 k55
A OCHEE ] mRNA KA GO . 450 BRI
RULH A, IR B TR AL A e v ) i 20 B 4 4 TGF -
B1.Fnl . TIMP-1.Col4a2R mRNA & ¥ Fif, 25 H
BHEit#m X, i MMP-9 mRNA ik & 14,
MMP-9/TIMP-1 {3580, 22 5 ) B et 7
Lo WK 2,

x2 EREEBUEEATXEINERBAR
BB HREIRME (x £s)

PG LS JREFA PRI

M n
/(g-kg™) /(pmol - L) /(mmol * L") /(mmol - L")
EWA 6 - 28.172.56" 4.88+0.50° 39.80+5.74"
MR 9 - 39.63+10.77 6.69+1.74 75.65+12.25
R4 8 1.49 32.88+3.64 4.99+0.82" 62.48+10.06"
PR 9 298 30.13+3.04" 5.31+0.77 59.50+9.72°
FFELL 9 595 29.86+2.41" 4.99+0.84' 58.01+11.26°

KA EA

s SRR AL, "P<0.05, 7P<0.01,

PR 5 £ A% 5 P DI RE v R BB /M HES TR
W) BEAS TR AR B A 5K, P R AR A
DURL B /NERAR IR 2240, B pdi /b, ' Te) RO R R
T, PEET AR 2 o I B RN 5 45 R i L U
CRF KRB L RIEIRE | £ A A LR /N
PRSI S A0 S A Pl . LI 1

a4 w R

4 IHig

B2 2K R B — e 2 L 18 1 PO AR
T ERIE BN B /INER Bl VIS T 912 B /)N
B ERB Bt AL o 3, i 2 S 20U ] 2T 4EAL A
PR D RE R , A PR 1L JULIE AR 3% A0 2 %
i, R e PR B AR5 e PR 12 1
TR BRRFIEAR A AR B, HAT BB 7k feg (i R R E &
AR AR PR I AL . R e
o BEAR OB SRR . TS, AT S8R
— U IR A e 2K s S A M R R A
B, BRI A T 0 1 R B 24 b JREE
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o B RY2H LA, e TR AL ik D7 2 R B
TIMP-1 mRNA FikH I MMP-9 mRNA F£ikig b,
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G YA 22— o ASBIF ST TE S G A ok 5 R
fitim i M MMP-9/TIMP-1 247, R il TGF-B1 &
Fnl (YRI5, I8/ ECM FRER , JE 1M 4E 92 ' 41 4E AL TP L
GRS DIRE IR0 iR B B M A il ka7
T8 B I B 2 0 i AR AR W) 2 R AIE 5D i A i o e
Tk b 5 RS AR B D R e i B A — S 1Y SRR
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