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Jr %7 2 8 Ry ) B AR 4L (focal segmental glomurular sclerosis, FSGS) A X R, B 4F 4 1L 69 % v .
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mRNA | Il # i & (collagen type I, Col Il ) mRNA | £f 4 3% 42 % & (fibronectin, FN) mRNA | IV & ik &
(collagen type IV,ColIV)mRNA &%, &R (M FF it 2 B F BT X R A 24 h &4
Z & (P<001) ;7 T8 2%A% a-SMA .Col I .FN.ColIV mRNA K& -F(P<0.01), B4t T hAHFH, S
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Effect and Mechanism of Jianpi Qinghua Recipe on Renal Functions of Adriamycin-induced Ne-
phropathic Rats from the Angle of Inhibiting Renal Fibrosis MA Xiao-hong'*and HE Li-qun'? 1
Department of Nephrology, Shuguang Hospital, Shanghai University of Traditional Chinese Medicine,
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ABSTRACT Objective To explore the effect of Jianpi Qinghua Recipe (JQR) on renal functions of
adriamycin-induced focal segmental glomerular sclerosis (FSGS) rats from the angle of activating fibro-
blasts to myofibroblast (MyoF). Methods Totally 56 rats were randomly divided into the normal control
group (n =8), the sham-operation group (n =8), and the model group (n =40). The FSGS rat model was in-
duced by nephrectomy of left kidney plus intravenous injection of adriamycin. Successfully modeled rats
were further divided into 5 groups, i.e., the model group, the JQR group, the JPR (Jianpi Recipe) group,
the QHR (Qinghua Recipe) group, and the NDQ (Niaoduging) group, 8 in each group. Corresponding drugs
were administered to rats in all groups, 2 mL each time, for 56 days. The effect of JQR on serum creatinine
(SCr), urea nitrogen, 24-h urinary protein excretion, a-smooth muscle actin («-SMA) mRNA, collagen
type I (Col ) mRNA, fibronectin (FN) mRNA, and collagen type IV (Col V) mRNA were observed. Re-
sults  JQR could significantly lower SCr, urea nitrogen, and 24-h urinary protein excretion levels
(P <0.01), and significantly decrease mRNA levels of a-SMA, Col Il[, FN, and Col IV (P <0.01). It was ad-
vantageous over the NDQ group. Compared with JPR, the relative expression levels of Col Il mRNA and FN
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mRNA of JQR and QHR were significantly lower (P <0.01). Conclusions

JQR could improve the renal

function and renal fibrosis in the adriamycin-induced nephropathic model rats. lts efficacy was superior to
that of NDQ. Its mechanisms might be linked with inhibiting activation of fibroblasts.
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R PR 2% 1 SR T 3 T BT A 2 B el H R AR R
TRIFIT e 0 5% Ak, % 78 O 35K B /NG [R) ot B R B
a-FIEHALsIE R ( a-smooth muscle actin, o-
SMA) AL 1% £F 4t 41 i (myofibroblast, MyoF) ,
MyoF 73R £T 4t 1% 45 8 1 (fibronectin, FN ) 2y HiAth
I T 44 AT FR R L 3 R A TR R AR S 2 30 R
I PR 22354007 1) £ N Ak T, T B S o i DR 1
5 %35 ( chronic renal failure, CRF) 3% 1 ' o fig
BB R, A s B AR e T i — 4
WLEET2 5 % BUET 24k 48 M0 £k 145 v, g FH 70 0B B
TR ok 13 5 Bl 5 % (adriamycin, ADR) 2 37 K R
B i JR) k5 BEMERE Ak (focal segmental glomurular
sclerosis ,FSGS) 1 7:1"®- | M5 Wil ji 2T 4k 40 Jifd Bt 384
1510 MyoF ¥4k ff1 B, PRUHat I b 5 ot il 45 25 350
b5 B R AL B i AR AR R B AT 4R s ), i — 2D R
WM b 07 et B 2 e L

5%

1 zh¥ 56 H SPF ¢ 8 it itk SD K, 4
(200 £20) g, B LI PEEIR — AL SCE0 A BRA A 4
fit, A A%IIFS : SCXK (17)2008 — 0016, 5236k L4358
T i B 25 R AE L g s Y ol A FIE S
SYXK (/1)2009 -0069, 17 T & 25 C 12 hythi |
45% TREE AL, B YOK, s AR,

2 2y fRMEA A5 15 9 AR
159 HH{6g wAR10g #WE3 g HHlAKE
9 g M S 15 g AW 15 g; kT4
WoER{C6g #AR10g #WwE3g HIKE9 g,
BI 2 F ST Bl s S At . PR TE OB (BLAS .5 g x
154 M RE HE ROK S AOAR KL HlE
B HA S RSN, R (NS ) A
FRTTAEA R A, 75 :20120726

3 KA Wik RNA iR R A & (WA
TOYOBO A7, 55 NPK-201) ;i it & (W [
Z£[E Fermentas, 7% 5 K1622) ; SYBR Premix Ex
Taq TM( 4 H K% TaKaRa 2\ Fl, 155 DRR420A ) ;
MILERL ] & (525 COM1) (i fR Z Al & (18 5
C013-2) . 24 h JR&E A H & (785 A045 =2)

Jianpi Qinghua Recipe; renal function; albuminuria; focal segmental glomerular scle-

HI e AR ) LA S iR it . 519 : a-SMA (FN |
ColIl.Col IV.GAPDH Hi K i%E TaKaRa 2 &l & .
a-SMA 5| 47.5'-AGCCAGTCGCCATCAGGAAC-3’
(F); 5-GGGAGCATCATCACCAGCAA-3' (R),
127 bp, FN 5|4#):5-CTGAACCCAGTCCCGATG-
GTA-3' (F); 5'-CACGTCCAACGGCATGAAG-3’
(R), 119 bp, Col Il 5| #: 5'-TTTGGCACAG-
CAGTCCAATGTA-3' (F); 5'-GACAGATCCCGAG
TCGCAGA-3'(R),121 bp, CollV5|#:5'-TTCGC-
CTCCAGGAACGACTAC-3' ( F); 5-CGCTTCG-
CAAACTGCACA-3'(R), 123 bp, GAPDH 5|#y:
5'-GGCACAGTCAAGGCTGAGAATG-3' (F); 5'-
ATGGTGGTGAAGACGCCAGTA-3'(R) ,143 bp.

4 U PoOltsER PCR L (IS CFX-96, [H
Bio-RAD /A#)) ,NanoVue ™ Plus %2 8 11l & X (25
GE Healthcare AF]) , BiFR{X (Hd5 M5, 3E[E MD 2
i), ULTRA-LOW TEMPERATURE FREEZER (% &
MDF-U53V, HA< SANYO) , =34 i 5.0 AL (5 GL-
20G-II, L aems b2 AR ) , rpAVE I S XU T (R
5 DHG , L 2 S & A IR AT o

5 Wik

5.1 AN S ordl He56 H SD K EFHL
HIEFH(8 H) MF AL (8 H) LB (40 H),
RIS HESCHR (8,9 1, BT B M B DB, L 2 % SR 2
L2244 (40 ma/kg) I8 1 T SRR, 48 K2, FHAEIR .75 %
ERTHSEFARX G 22 ME 1.5 cm A& 4
JrUIE BEE TN, o e B R BE G fa , VIBR A2, 45 FLam
BOBIZEEAS, TARES 1 AT R K E 9 ADR
3 mg/kg, &K 0.6 mL, H2 k5 2 WREEIKIES G
2 JE B SR, 30 ' D RE , I LEFKF >75 pmol/L
(SD #ft #£ Kk B oM AL BF R W Y8 Bl 42.39 ~
74.91 pmol/L"™) | s 5A S B b IE 41 He 4%, 1 JULF
TE R P <0.05 (A< 52 55 1F & 4l K B i L T A o A
45 pmol/L) , Ui SR, 40 HIERE A, IEH
DA WLEFEL N B CHEB S 43 1% 8 AN 2B, BN R B
HINNBIR B AL, K 55— 2B 5 AN L
{ELXH R AR K BRBEHLATBC SN 5 A4, DA S HE ., AR LT
K431 5 2H B2 A A 4 N 4 i Ak
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TP FPR BRI AL, B2 8 H RF AL ETT DA, 3
BAEEE R PR, BRSNS, TARESE 1 HER:
Jik e A AR R A BRER K B0k 0. 6 mL, #EFRIA BTFAR
HFARIGH 5 FFR RS ADR, 85 FiUGH &

5.2 425k BRASTULLAN, @1k oy e
O BT R BRI R A T R A T R T
WA IREIE TS, B H HE I 60 kg Ak
20 fER #5390 3.9 /2009 1A 2.0 g/200g
K 1.9 g/200g 1A 2.7 g/200g 4, k2 mL,
56 K, 1IEH 4L BT AL R AR A1 [ AR A B R /K
#H,It56 K.

5.3 ARG B A SUrA  H#EE 56 KT,
SEHRASHET 1 R B KR 24 h IR, IC IR & 2
ORI SR EE AOY R IE R B, 2 % G EL L 240
(40 mg/kg) HE R VESS IR , B2 3 S AKIRUIL , 73 25 10345
-20 CORAFRFH BUR AR AR 22 'S Ik, PR, 2t e,
— WA B AR AL E E T WA R AR, B RE BT A T
a-SMA [Col lT mRNA 7K, BUEF 7 J5i K ' 4 Jo 4% il
FN.CollV mRNA K,

5.4 trAfls WATPES50 g FHLMA
500 pL RLA 7E7K E41%,12 000 r/min % i &0
5 min, BU I %5 LI RNA il #2 8 7 & $2 5L RNA,
-80 CA7# T RT - PCR

5.5 kxildEAr ARl RS AR 7R K BRI i L
BF MR E A % 24 h JRAE 1 E &5 RT - PCR K
/NE T o - SMA .Col Il mRNA , 57Nk & B /NG i)
i FN .CollV mRNA /KF-,

6 itk KA SPSS 16. 0 kT 4)
Bro TR x +s FRoR, ZAA LA R 7 2
3BT, IR LL ] SNK 75, P <0.05 hESH 4t

ak g
1 HBHAKRBIMENE JREA N 24 h JREAE

HACEHA(R1)  SIEF A, BRI i LT | 1
FRER K 24 h JREAE R ETHE (P <0.01) ; 51
TUZH PUAC, f R Ak 2E R0 DR B ¥ A L UL i bk 2
124 h pREEAEHIFEIL(P <001, P<0.05) i1k
J5 ) i LT 1L R R A IRBEAR (P <0.05, P <0.01),
MIEAE T 24 h JREE A SHA LS, 22 R I8
H(P>0.05) ., {445 H6 bR SHIRIA] LhE, 22
R EX(P>005),

1 SARBRAMIEVEF MR ZE R 24 h

JREFERKFEIE (xxs)

. i LT V&% 24 h [REH

( wmollL) (mmollL) (mgR4 h)
EE 8  43.80%15.28  5.71x1.42 8.71:4.72
[FSRZN 8  45.41x18.72 5.31x0.57 7.85+3.69
HA 6 378.55+97.03" 20.24:4.05" 64.43=21.34"
M 7 184.17 £90.892% 13.05 £4.82°% 48.27 +2.6542
il 6 334.57+150.37 17.17 +3.83 60.44 +12.69
Hr 7 212.09£59.02°% 14.62 £4.82%  57.05:13.39
IREE 7 253.96£109.06° 12.38 £5.912% 49.30+7.00°

W5 OEE AR, P <0.01; 584 AP <
0.05,2%P <0.01

2 KHKRBRE/NEME o-SMA Col I FN,
Col VmRNAMHXT 7 A L (£ 2, K11 -5) HIE
HUL L, B AL R BRUE /NG B] BT o-SMA | Col TIT
FN .Col IV mRNA #Hx % 6 {H B & 7 %5 (P <0.01)
BRI A IR YT AR A T 4 a4 T Ak
TR EFIE 2 «-SMA mRNA FH X5 H6 1 B 5 [ A%
(P <0.01), fE vy 4l 5tk rdl. IR i 4l
Collll. Col IV mRNA #H xf #¢ )t {6 W] & K& ik
(P <001), fdpgyd b )y 4 i 1L 77 4l FNmRNA A%t
PEIAEIRFEAE (P <0.01) , HL4&5 K I 45 A (A filk 9 785 1k
AT IRFEEH (P <0.01) ; 5@ M7 4 L 4%, it
57 20 A5 46 75 20 Col I .FN mRNA A5 %} ik
HH WP <001),

£2 HBHKH a-SMA .Colll \FN.CollVmRNA HHXZHGHE LA (X £s)

451 n a-SMAmMRNA ColllmRNA FNmRNA CollVmRNA
IEH 7 0.026 +0.003 0.002 +0.000 2 0.009 +0.000 7 0.048 +0.003
BFA 7 0.027 +0.001 0.002 +0.000 2 0.009 +0.000 9 0.051 +0.009
Y 6 0.123 £0.012* 0.026 +0.002 4~ 0.040+0.026 5~ 0.297 +0.015*
s e or 7 0.030 +0.006 24 0.004 +0.000 424° 0.011 +0.002 824° 0.120 +0.016%4
iy 6 0.094 +0.012° 0.027 +0.002 2 0.045 +0.007 4 0.285 +0.023
W 7 0.034 +0.003% 0.008 +0.0005%4° 0.019 +0.0017%° 0.153 £0.011%
JREETE 7 0.041+0.008% 0.009 +0.001 22 0.030 £0.001 8 0.171 £0.006%

T S IEH A HE, *P <0. 01 ; SHEIEIZ HLEE, 2P <0. 01; 5IR A A, AP <0. 01 ; SN 41 %, ©P <0. 01
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FARU;C NAILL ;D JpE b4l E A gy 40 ; F
TN ;G NIRFEE AL ; T EIF

] 1

20 B GAPDH HL k&l

2 000 bp
1000 bp
750 bp
00 bp
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AAABBBCCCDDDEEEFFFGGGM

2

#A KR «-SMA mRNA Hijk K

2 000 bp
1 000 bp
750 bp
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250 bp
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AAA BBB CCCD DDEEEFFFGGGM
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2 000 bp
1000 bp
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1000 bp
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250 bp
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5 4K CollV mRNA Hi k&l
15 ®

H T2 15 18] i £F 45 1k (renal interstitial fi-
brosis ,RIF) JE &1 73 F AL 432 4 A>3 72« 4H A Y
TEAL AN Z B £F AL R 1 (W B — £ AL T i —
B IESERG RIS RE AR T RSN BT B /NER
HEE AL TR 2

WF9E & B, MyoF J2& RIF [ 56 B 4% 1 40 it Fn 5 5
Jos BEAS 14 B 18] 53 rp 41 e 40 3L it ( extracellular ma-
trix ,ECM) i FE VLR A EZ MR IR . MyoF 31 i1
FEEPR G o- P IS 1 (a-smooth mus-

cle actin,a-SMA) '™ | a-SMA [H: Y MyoF [ iF &
AT NS0 ECM [IRE S B A 2R s A
a-SMA FEIEH B L rh Fik 1R /D, B (8] BT 4F 4L A
FITE B 0] J5T 48 2 L /NS B A g R DTS R
IR B INVES B B 20 S 5 43 6 U A S R R T
FEAE R EET AL R 7 MR T LI T R A X
BB TAH H 0, A2 RIF, % 2k 2 B AL I B /NG
ERANIE A «-SMA,INE RIF fE2", o-SMA
VR UBCET 2 4 ML ) 5 S Pk A i 0 5 B /N Tl s i
FERERIANSE , WF9E 220 a-SMA ek i /s R 21
KEVE/INVE bR M AR T % oAk, T B 1) 0t 43 46 45
(516 o-SMA 197 —3"7

7Y L ( collagen type 1M, Col 1) J& ECM f
TS Z — B LT YR AL )RR AR 2 B R S
ECM UK K& RIF 4ifa i A", Col I i e 5 27
AEA B FR bR 2 — , HLAE B B o 1) & KRGk Ik E ECM
AR L B P A im0

214k 3% 3 5 1 (fibronectin, FN) F1 IV & Jig i
(collagen type IV,ColIV) &' /NER Z8 I 3L i 25 44 v
iR R R CollV & DN JEmisi it fie £ 247,
FN /& ECM F2 Wz —, &R B ECM R ARk K fi2
B /NERRE AL A U E bR , T B /N BREE A ) G B R R
J& CollVHI FN % ECM {3 i £, ECM B ™
TEME RS 5 9 ( diabetic nephropathy , DN) fi5 F (14 -
W], A B a3 55  ECM {11 FN Col IV & i 212" 7
RIBME B /INERBE AL B B, Col IV K. FN 75 B /N ER JE i i
IR BEALFARE W] 52 FN M ta s %, ol UB S
Col VIR A3 RIF BB /NeRAE AL 2

RIF & ECM {7 , 5 B3 22 B i i 20, 7E 1]
Frb S BRI, BEAIACH B T RE S v i B /N K
AR TR, (H T SR AE B BIFFE R ], 70 B IR A A v B N
[6] J5R (578 HE B /N BRI S B BB o-SMA (138
I AT S B /N 2 R, «-SMA J& HT fff ECM 3
JEEURR 8 S 5500 20 L My oF 380 B A 59 , 2 3 il
ECM 3 BE VTR 2R R 22—, LT 2 400 it ) 334 ]
Pt TV IEEJEFN PN f 433, 1 FNL Col I % Col IV
R /INE B B R) 5 2F Ak G B 2 ) ECM AR
g5, R, BN B R Al i R B AL AR AR R
a-SMA R4k 5 ) v ECM IR FN .Col Il X Col IV
FLAE, a-SMA it B £F AL JERE A RE A B K

DA RAIE A SR AR BT I 0 B fa s e T e
MG RZR 50 7, TEI R TR 7 18 1 B o R IR YT
EHHRS AR R AR EE KL,
HLEM 5 ISP Z D). S TIZ I IR T AL L
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BF M5 IR R A 24 h JREHE &, AR EIE /NS
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YA R S DIRE I BB KO AT G . R fb T
DL BR I AR T IR BT o

B N AL R O, AL A AR O
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