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Therapeutic Effect of Jiawei Danggui Buxue Tang on Podocyte in
Daunomycin-induced Nephropathy

WEI Ming-gang'* , HE Wei-ming”, LU Xun', NI Li', LIU Wei',
GU Dong-mei' , LI Feng-ling', FEI Mei', ZHANG Xin-ping'
(1. The First Affiliated Hospital of Soochow University, Suzhou 215006, China;
2. Jiangsu Province Hospital of Traditional Chinese Medicine, Nanjing 210029, China)

[ Abstract |

induced nephropathy ( DN) by in rats. Method: SD rats were divided into four groups, including normal controls,

Objective: To study the effect of Jiawei Danggui Buxue Tang (JWDGBXT) on daunomycin-

model group, benazeprilgroup (1 mg-kg ') JWDGBXT (10 g-kg '). The adriamycin atdose of 6 mg -kg ™' was
used to establish the model. The benepril or JWDGBXT was given by intragastric administration. 7, 28, 42 and 56
days after the treatment, the levels of microdosis proteinuria were tested. The renal tissue was processed for the
examinations of light microscopy and immunohistochemistry. Then the renal tissue was assayed by the way of RT-
PCR and Wetern blot to observe the level of nephrin, nestin and vimentin. Result: Compared with the normal
group, model group had obvilus changes at the 24 h urine protein (P <0.05). Moreover, JWDGBXT could
significantly reduce protein uria in rats with daunomycin-induce nephropathy than model group and benepril group
(P <0.05). The intercapillary cells had different hyperplasy of the SD rats. The pathological changes of renal
tissue at renal tubular and renal interstitial were analyzed. Then, the level of nephrin, nestin and vimentin of the
renal tissue was detected by the way of RT-PCR and Western blot. The level of nephrin, nestin and vimentin wa
improved. Conclusion; JWDGBXT could decrease the level of proteinuria, protecte the podocytes and suppress
the hyperplasy of the intercapillary cells. All of the actions may be associated with the cytoskeletal protein; nestin
and vimentin.

Jiawei Danggui Buxue Tang; daunomycin-induce nephropathy; podocytes
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JE A 5% 2 1) Y AL BRI (SD) iy 25 il 2
A ZH B P R AR A5 R R /N Bk g o R SR At o A
KA AL A A SD E H L nephrin S AU A AL
R R 7 AR a0 R o Y SRR R BE SR
5 nephrin S35 5 H 5 L RKBA G E IR AEFE
EREEAL S DIA G o PA i 8 1 IR A4 B 2 3R i 3l
Py v SRR R R UL R AR U T R R
I e e R R 5 5 R TR I AR EL A P R AR 5 14 40 M
ARV T RE S R SRS AR O o A O R SRR A ol 4
D3R 2R AE TR 40 5 A 5 8 3 ) B R
"o HE A (nestin) J& —Fh i ] 22 14 46 il 1 22
HH. REAELYCRR TG4, B
T A R RISy — i, Y B AR A
MR RIA L . ik, SRE A AR T A Ay
PR RS o Sl WA 9T A BUAE /DN BUE I A 2 20
A RESEEARE. REASAHZH]EHARL
o EE 1 255 1 DI, DR G AR AT RE 7 40 25 4 2
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(9 5% R AR R A T o AR TSR AR 7R KRR AT L
HREMBEZEE KRR A, EHEWET HEEA
T8 R BV U A 2 2K 1 20, O A2 40 MO 5 B B A
YRR AL S5 4 8 3 BEAT T #F9E .

1w
1.1 3h%y  SFP g fd BREAEE SD R, A 180 ~

200 g, fH b i 0 3 v SE e B ) b oL SR AL, S A A%
JE2 SCXK (37)2012-0002

1.2 2y w2y qIEELYIE A BN TR R
IR R AT BR A o B R DUR S R R (b o v A
AR AL S x1553) , SR EL T LA
(BT 55 225, TIN5 245 B 0 A3 B 2> &) A 7, ik 5
1207E2) , ik 5 V3 #b 1fi 37 ] 45 - 4 i 0 55 2)
W R 12 L ) A R BT 1 gomL T

L3 il A R A A At 5n) &0l H
i R PHAE W B R A BR S | (4K 653022) , RT-
PCR i 7l & (4t % A3500 ), dNTPs ( 4t 5



BTN, 45 o R 2 D00 I 37 ok 240 1 2 A B R O LR A B R TR

CBF4901A) ,MgCL, (4t 5 AB401A) ,rTag PCR B &
i (4t DR100AM ), PCR DI2000 Marker ( 4t &
D501A) ¥k Takara ;= 5. R — Z 1 ( DEPC,
Amresco 43 %% it 5 E174 ), Tris-base ( Amresco 43
2 4it5 D0194) , nephrin, nestin, vimentin — # ( it
5 ab-58968 ,ab-93157,ab-92547) , — 4 goat anti-rat
IgG, #t 5 ab-6741), 4 J Abcam /2% #, BIO-
RADS50 1 i Bk e g2 600 A (A 2R A= i BE 2 7 i A
MR W), 2R & E &AL (78 [ Eppendore 24
#)) ,PCR ¥ 14 {¢ ( Hybaid Express, 3% i Hybaid 2}
) ,EC250-90 B 3k (S [ EC 24 #]) , DYY-TI
30 AU VKA (JE B EAR T RIK IS A RAA),
Alpha Imager 2000 % Jit K 18 & 45 ( 32 i Alpha
NEIDE

2 FHik

2.1 BERVH| 4 Koy el R BUGE MM R 1R, 48
J 45 BROR T B AL 05 20 S % BRZHL B AL H | DUJIR
) LA X U b v 2 B 2R e AR AR 1Y 1
o AEAULH | DTS ) 2 R0 A 25 U9 A 1L 37 25 K B
IR B 3 T AT 6 mge kg™ AR SR A
M gE SERE BB 1 R 5 W52 K RUR 118 118
RS > “H 7 AR .

2.2 KA O R A S R R
M R IR R A A M OC S A R
Fe SCHR A 2 25 00 L ER R DL IR ) A IR
J30.1 g L7 4k 1 mg-kg ™ ig, 3L 8 JA. Bk 414
AL 4 < 1 5 v 24 07 R0 A BT EE R B S A2 1 g
mL™" 10 gokg ™ ig, 36 8 JA S BIRIAL B R ig
SR AW 10 mL-kg ™" 36 8 JA) 5 TE R AL VAT
RO AR B A R K o A B AE S 7,28,42,56 K
I AR 8 B O B 24 h PRI ; 56 56 K K Bl AL AE
PR A

2.3 KaildEbR

2.3.1 24 h JRE\ZA  SEAGENCE 24 h JR
W J5 N BIO-RADS50 7Y fiff 3¢ 4o 5 45 A 3144 24 h
PR A R

2.3.2 BAHZMEAR L AR 1982 AE T A
HAUUE BB L 25 2 o0 AR MEEAT L B L 5% 4T
S, TEAT /N ) BT 8 2 E B PE AT .

2.3.3 fEd ALy W IR EE 22 ik B IR R
G3 AT ZRGEXT B EZH AU B i) A g 2 AUk G 8 Y 4
RIEAT 3T, B (B0 A 4 (0 35 (0 T AR A O BH P T
Mo BT A HA Y R 10 AR 8 S YL
PR I e o T AR

2.3.4 'BHEZHZ nephrin, nestin, vimentin A& % F
RT-PCR Fl Western blot 7%, B 241 41 [1 nephrin,
nestin Fll vimentin ] 5| 4 /3 51 2 4R 3l ™ [ NCBI %%
P b 2% HE D 90 Bt kA il AR T AR AL
ARAERAE G, WER T,

% 1 nephrin,nestin 1 vimentin (3] 4 5 %

A 5195 51 R
/bp

nephrin L% 5'-GCCCAATACACACAGAACGTC-3' 203
T 5'-CATTCATACTCTGCGTCATCA-3’

nestin [-i% 5'-TACAGCCACTGAGGTATCTG-3’ 504
T 5'-TCACTGCCATCTGCTC ATTC-3'

vimentin L% 5'-CCGCTTTGCCAACTACAT-3’ 487
T 5'-GCAGCCACGCTTTCATAC-3'

B-actin L% 5'-GTTGTCCCTGTATGCCTCTG-3' 548

T 5'-GGAGCCAGGGCAGTAATCT-3’

2.3.4.1 K0 'Ef BE2H 21 nephrin, nestin A1 vimentin
EAE I E S N A R N
M- = G W ot — A ik Al 42 S RNA | 58 0 5 5 i )
&, Wi %% 5 ¢cDNA, nephrin, nestin, vimentin, 8-actin
Sl B TAEYHARARA A S . B PCR
S L, BEAT 1.2% 3R BE BE K R Uk, Alpha
Imager 2000 #E K 18115 28 58 % BE 5 HE A7 401 1R A0 O
JEE R 70 A, 45 2R 23 Bl 5 B-actin Xf IR (R DL
WG BE U RS o
2.3.4.2 K5 Kz JFi nephrin, nestin £l vimentin &
s O 4ok P B 5, 2 2 I A ) 9] )
A AR W AE T I 4% b IF B, B0 IR B WD O B
HEH. HECL AL ROEHILE X Gk i g, B
S UER U T R A E A AR . DL Bractin O
NZ, KM Cymentre 2000 ] 34 1 7K B AR AL AT 5E it
I3
2.3.4.3 GeiteEdiik RN SPSS GEit Ak B,
HHBR BRI x =5 Ron , Z A ] FLECR
R 225000, P <0.01 NA G752 Lo MK
A Pearson AH¢ .
3 HR
3.1 24 h JRAEHER ®HEE 1 B KR
24 h JRAVE FE YW, 50 R R
FAGI R (P <0.05), WA 8 Ji DK%
RV ZEL 00 B >4 0 b 13 20 53 50 5 DL GRS R 28 B A
RAREERASEITE L (P <0.05), |
#2,
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F2 MEYPAMMFHAESEERARAEARE 24 h REEATEEE (2 +5,n=8)

24 h RE AE R /mg- L
o 5] HlH /g kg !
14 4 JH 6 J 8 JA
E% - 15.76 +7.06 16.10 +6.13 15.78 +5.78 14.31 +4.24
iy - 36.17 £6.27" 103.15 +20.67% 260. 14 +50.65% 502.13 +107.24%
DU 1) 1x10°3 36.52 £7.22 85.12 £22.43 188.97 +47.29% 235.06 +67.89%
HIwk 24 19 % 1fi 3% 10 35.35+6.76 87.19 +26.32 100.13 £35.16>% 76.01 £33.16%%

G IER AR B P <0.05,% P <0.01; 5L [7] 1] LB P < 0. 055 55 DR A 41 [ ) HL e Y P < 0.05 (%3 ~5[d]) .

3.2 Hhbm AR 3 MHKY\AIOFNAEEEFARSHERE

3.2.1  BE AR A BB NER 3 O AR B N EREHREEHNERT-AREHLER(z+5,n=8)
BRUAR) FES B /NG - S B AR AL LA BT 2 Y . ik . i /N -f
! \ ! R 31 L RBULFEH N

E R N = AN = R 1 W e T = el S /g-kg R

N % - 0.22 £0.071 2.39 £0.87
. =7 405 LR ) 46 2

<P§0 05). Jmﬁ%é)ﬂbm@ﬁ?) %BE?F‘JEi’JHI o ) 05520 1200 50241 130

uﬁ%%ﬂﬁ%ﬁﬂ@ﬁ%*%ﬁy%*ﬁﬂgﬁ ttﬁ%%ﬁ D1 IR 3 1) 1x1073 0.36 +0.0923 7.55+0.93%

Fit#E L (P<0.05), WLE3, Ik 2407 # 11 5% 10 0.27 £0.068%%  5.84 +1.11°9

3.2.2 HSHRRE MRS b HHS IR o DR ) 2 R T R 224 05 b I 9 2B AR A e
ISR (1 ~3) BRAK BN /NER T g e e 1 o 408 ok, e 6 T R 0 , LS LA 280 21 25
nephrin , nestin , vimentin % {4, 1 F2 HH & 5 /D | B (0,2 VR U (o 7 () % O B A L35 4

TR L a3t

A TEH LB, BB C AR A 1 mg-kg ™' +d " "41;D. Jbk 4034135 10 g-kg ™' -d 4L (2 ~5 )
Bl 1 A0Rk U9 % 055 33 5T B 5 5 5 K RS 4 4 nephrin R X800 (DAB, x400)

B3 ek miAsS M ERERKREHR vimentin X HF I (DAB, x400)
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BTN, 45 o R 2 D00 I 37 ok 240 1 2 A B R O LR A B R TR

R4 kY VT M7 3 S vEK B nephrin, nectin #1 vimentin ¢ EFR SRR (x +5,n=8)

W B4/
2190 /g kg™
nephrin nestin vimentin
EH - 0.457 £0. 055 0.398 0. 065 0.349 +0. 029
(X - 0.215 £0. 042" 0. 158 £0. 033" 0.203 £0.018"
UIR 3 71) 1x10°? 0.272 0. 043 0.182 +0.038% 0.239 +0.032%
TR Y 05 %P 1 7 10 0.331 £0. 036> 0.261 £0. 036> 0.283 +0.032%%
3.2.3 B nephrin, nestin A1 vimentin f{) # ik nephrin [ sl e 185 kDa

TEOL L M A G 70 i B AU 40 nephrin | nestin Al
vimentin [ 25 [ FEE PR Y 36 G515 B0 B 2K T 1E H 4
(P <0.05) , {57 F ok >4 05 b 1L 37 28 5 DR 3% )
HT WG LA F R A& AE R 2ERA
it L (P <0.05) . AH G5B 45 5 7R | nestin
M RIE S 2 A0 2 68 ) nephrin 2 [A] 35 AH 5C
(r=0.702 1,P <0.05) ;nestin fil 24 h JR&E H T &
Z A B A G (r=0.733 6,P <0.05) WL &
4 ~5,35,

A B C D

Rl —— —— —— —— [

B4 kPN MFEMERERARSHZHAM
3 MR EH mRNA RiXHHFNE(RT-PCR %)

N D —— 20 e
vimentn [ 57 o

B5 MkHPABMDFNMERERAREHE MM
3 M#REE A mRNA RiXH % 0E ( Western blot %)

4 i

BRI 7 A 5 B Nk g B R AR G, R
2 5% 400 L A 3 22 00 L S5 T /DN R R
b BRG] B R 55 o 4 A B4 A
AR LB (slit diaphragm ,SD) ', % 53
ot 4 TR /AN B T P M S 9 A R o K 0 TE g A
I 25 X 1 /I Bk 3 s B 4% 40 1 R B7A 3L, A nephrin g
PR 40D SD 28 114 35 5 0 15 78 11 JR A B I
ZOBEE e . Wb E L5 F nephrin 2
T ST o R DR .t R B T 4

x5 MELHEPMDFNFTERSRHARSHEHMIREZE B nephrin,nestin 71 vimentin f) mRNA R E QB RIEFE R (v £5,n=8)

mRNA HH
. =
415 » nephrin nestin vimentin nephrin nestin vimentin
/g kg
/B-action /B-action /B-action /B-action /B-action /B-action
Xof B - 0.309 £0.019  0.459 +0.017  0.357 £0.020  0.485 +0.025  0.492 +0. 039 0.397 £0. 033
1Y - 0.198 +0.026"  0.243 £0.025" 0.217 £0.024"  0.257 £0.029" 0.247 £0.041"  0.204 +0. 029"
LI 3 ) 1x10°3 0.243 £0.028% 0.311 £0.016%  0.325 £0.019% 0.321 £0.034> 0.312 20.036%  0.315 +0.031%
I 24 U9 % 1 3% 10 0.281 +0.023°* 0.339 £0.018%* 0.322 +0.017>* 0.406 £0. 018> 0.477 +0.042** 0.355 +0.038*

nephrin & kX O3 L 41, I 4 R RR o7
PR L E R, BE A E Ll McKay 55 & L& 15
TR A 2T AN, 3o SR Y 2 A AT 5 R SR
HZ 5 RAEES S IRER ey . B4 1E T
A B /INER X AT B e AR T HL AR A Y
SRS AR —E B, NIk, BEAR
FIKATRE S L4 SD 1 3 Ik Z (A7 12 26 1 5C
Fo EBHEHEDRIBEL AR 097 0HRE R X

TR RO R A R R

B 2% R O 2 LAY U g AR R ]
B 2 R B 2 O FE R IO A A0 i A B R
BARAE" S DRk W K L 41 SD 2 1
5 Z 6] 5 A LL KR 24 F506k H 5 e i A
T LA A S 56 2o 7 v 7 2 ] 8 2R P R SR AT L 2 1Y
AR A ROR AR R R 455 2 R AE I R
RIS 52 98 A9F 5 L AT A U107 500 T R >4 UE & 1 3 v
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207 ) (BB A ) 0 R B 2B o KRR
frift— LW S 5T o A A 5T K B, ik 24 1
I L 37 T LA T e A T 2R O R BR A Y T
IR /N ER AR A T S BRI /A ] 5 4
FRIRESE o Xl TR A0 R /N R O e R e R
SLAYIR AL A0 SD 3 H R 5 B /NER g
NEEZ A 3 I ® YN 5C 2, SD 8 H iy R8s I
IER S N RN =N RS u e - 1 = R T UK
B Ry R X T 36 9T R R
PR ) B4 A% 1) LI 2 R 5 P I A2 200 i 1 D RE AE
B AR BT MRS o, 40 SD &
P02 352 5 IE % 5 nephrin 25 171 % 14 56,
T 25 2 4 355 ) 5 b ) 22 26 1) vimentin 18 2
nestin 13238 2 [A] 4% PIAH O o i 2o 4 209 S 7%
ML 2 Moy T W 22 W T LA I A HER N
2 J7 700 25 U RN L P X5 T /N ER R 4R AR 4 PR Y
BUITE , IF LB SRR 1145 24 2 WGIESE T
AW

TR 55 Kb i iz IR E A 45 B R R ) b 2 gt
7 AR ™, T7 R B 3 e 0 A AR A
PRI YA R D5 T T e s A et AR
o B A 4 D BE A | A T Ak DL T Jo 2T 4
A5 g BRI B 5 5 b BE BROE B A5 R 98 il BEL 4%
(O F o MR & AL I 2 2 B S T DL R R
G IBTR< aS RT= b g WU NI S0 /17 S S
" A S T AT DL A Bl 2 R BRUR 3 E T
H e A U /N A - SR L AR LR E
FIXEMAR &2 A0 SD HE H 89 R IKKCE, AT K
BUORI L A0 I | HE 22 B g 3R R B UE A Y
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