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BE By ARSHERETTELFBRAAGERRPHEA, HE RHSD XA 40 R, My AE
et MEEEAEAE(EAE) AREHLA CHEREA(CHEE), £ALNEBRmERKE L
AHEEGFERIMEEE AR, K51 ACHREL TS EKE 500 mg/ (kg - d)#F, WARLA A%
FAMLEA dmg/(kg-d)HEF, AHZSAENELSMRAUh AEORE LA REARTAR CHT
PR R TA, B R SR AL B B 4% 3% & (FN) & R-IV(COL-IV) B A4 (OPN) 89 R ik, R
A% %% % RT-PCR M E R ALSF AR TR ICAE, ER SHEA A h FEGTE RE L RIE,
S S ARAE A LA A B K s B S AR AR I I R AR 219 BK ) 5 B 442 64 FN COL-IV . OPN Rk B R 42
BRI RA Y A4, BARML ALK ETF-8, (TCF-8,) 24 % & 8541 £ Fp4] H-1( TIMP-1) & PAI-1 mRNA #
REXREAY, B SHERESFELERRAY, L ERRPEA, THLBTR D BaROHM, 4 E
B 4L, Wl RSN AR 0 L B AR IR, ) B AL B T o AUk, B BRI E J KA,
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The Renal Protective Effect of Xinganbao Capsule in Adriamycin Induced Nephropathy Rats LIU Mao-
jing, WANG Na, QI Min, et al Department of Nephrology, Qilu Hospital of Shandong University, Jinan (250012)

ABSTRACT Objective To study the renal protective effect of Xinganbao Capsule on rats with adriamycin in-
duced nephropathy (AIN). Methods Forty male SD rats were randomly divided into four groups, i.e. the nomal con-
trol group (N), the AIN model group (M), the Benazepril group (B) ,and the Xinganbao Capsule group (X). AIN rat
model was established by left unilateral nephrectomy and repeated caudal vein injection of adriamycin. Gastric perfusion
of Xinganbao Capsule ( at the dose of 500 mg/kg per day) and Benazepril (at the dose of 4 mg/kg per day) was given
to rats in the X group and the B group respectively one week after nephrectomy. Rats were sacrificed at the 8th week
after medication. The 24-h urinary protein excretion (24 h-UP) and blood biochemical indices were determined. Renal
tissues were collected for pathological changes under light and electron microscopes. Expressions of fibronection (FN),
collagen [V (COL-V), and osteopont (OPN) in renal tissues were detected by immunohistochemistry. mRNA levels of
transforming growth factor-beta 1 (TGF-B, ), tissue inhibitor of metalloproteinase-1 (TIMP-1) , and plasminogen activa-
for inhibitor-1 (PAI-1) were measured by fluorescent Real-time PCR. Results When compared with the model group,
24 h-UP, biood urea nitrogen (BUN), and serum creatinine (SCr), and blood lipids levels were significantly lowered in
the X group. The mesengial matrix percentage was less in the X group than in the M group. Renal FN, COL-V, and
OPN expressions more significantly decreased in the X group than in the M group. Similarly mRNA expressions of TGF-
B, , TIMP-1, PAI-1 in renal tissues obviously decreased. Conclusion Xinganbao Capsule could exert its renal protective
action possibly through reducing the urinary protein excretion, correcting lipid metabolic disturbance, inhibiting excessive
accumulation of extracellular matrix, decreasing the expression of fibrosis factors, and improving the pathological dam-
age of kidneys in the AIN rat model.

KEYWORDS adriamycin induced nephropathy; renal fibrosis; Xinganbao Capsule; Benazepril
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L1 E®FHY BIERYESD KR40 R, &
280 ~300 g, W) TAL AR LR EARERL
&8, AR TIWRREZRIYF L,

1.2 ZiP5iEH OHFEREHAATHER
Y -RAKBEEEAR(£20.25 g/H) , WA
KXAGUARAE, MABLF WY 5 b5 E 25 A R
/2], ADR B KM ZEHAE T ERAGRES, BFAR
(OPN) A4 EEEH (FN) JBJR - IV (COL-IV) & fit
KE—FIMBAREEERNE - VK - 4L
5 4 Y ( strept avidin-biotin peroxidase complex,
SABC) S A AL IRA & (SA1022) i T RIUELEE
MITRAMRA A ; TRIzol 37 & 1 Invitrogen 24 & 4£
7, RT-PCR X & B Promega A EA 7=, 519H 1§
BEAYEAFTRADGHR=ZBHRKEAZT
(dNTPs) ., Z B 4 B (SYBR Green) B Takara /\ )
=,

2 &

2.1 FHYEREE LRIHYAEHKKHER,E
RENE 1 F 5K LR o IE % BRZH (ADR Bt Rl
H(RIFRERIAL) O B AL ( T FR.CoJFF £ 41) F D
AEFI4, B4 10 B, HAH OFEH BEHNA
MRAEM R ADR Bk RS A LR ik
Ve R 10% K& AR 3 ml/kg I 1 51 AR BR K
RETEFEFRS EHAFEFNO, ZELNE
MEATEE YRR, RIGSE T REF KIS ADR 5 mg/
ke, REBRARTHER CIEHK2 1 U/ d BEE
5.5 4 JElJ5 R & Bk S ADR 3 mg/kg; IEH X 412
ERK ST A K, HKB#IKIES ADR 5.0
FEREHGRE T O ERLE S00 mg/kg #H, WAL
FIEBREATUARLEF] 4 mg/kg HH , IF# X AR
MABRATERAKKES, EHEHHEN S8 FH, %
BB EAAREIT 1 R, 2%5F,

2.2 tRAKE TRE S FAKNE 24 h RES
R LL10% KA A 3 ml/kg B RRRE, 216 £ 3h
Bk iy, 3t 4R 5 mL FEHT8E M, B0 5 B M T
1 mL, LR 1 R K % (BUN) | f ¥% LEF (SCr) | L
KOEA(TP) . M%¥ HEH (ALB) , AHFEBE(TC) |
HM=ME(TG) ; ASHAM'E, HEME K EHAA

JE5H R 3 WA B B HLE T 10% PHER DM
PUARIER Y, S HOLE MR Az, Y
1 mm’ KMHEEEATHRERE ; REITREE
F -80 Cyk#+, A% RT-PCR,

2.3 FASRERE ZEEENBERERE, 2
HHBEBK, A AE,2 -3 un B K, 17 HE,
PAS #tfi;4 ~5 pm BYI R, &M Ak E k. FE5
KE T MEFRAEL, BHEE 200 FFAHELL E
T AL AT FEER2 MRE, BRI A 104
PLEF iz Fi Image-Pro Plus 5. 1 B3 Hrk 43 € & />
BRI (GA) B /EREN o 5h 2 B i BL(ECM) L HH &
ECM/ GA ™,

B4 1 mm’ KNG RS 15% 1R B — B
HEMBEE 4 h FEEET 1% %M, Epon 812 4
#, 4158 50 nm, S E R, H 7 H600 &% 5t
BT T TR B /NER A /INVE B R R AR I A 4

2.4 HEALZLFREN (1)AEDRERZ
2K L WS RS BT T R K 1L (2) RIBK ML 3 K,
3 min /¥K; (3)3% T EAEFBE, R THE 20 min;
(4) B EERREL S ph B S S H R AT R B 5 E 10 min,
FAAH 30 min 5, 718 PBS #¥% 3 K, 3 min /IK;
(5) 5% WE M EE A, ZRFHF 20 min; (6) A MF
#n OPN .Col-IV .FN —#(1:200) , X PBS fA & —4
FERBAtEX B, 4 CHELR;(7) FRE I 30 min,
PBS #¥% 3 W, 5 min /W WMBIRIR/ REEY,
37 CHEHAFHEY 30 min, PBS a3 %K, 3 min /IK;
(8) W hmEr Bk DAB W, B T ¥ B ARt
FiK rhk 10 min, FAKE L, 1% B4 L, FoK o
BE;(9) BEEWREBUK TR, —WESH, Piwis
Fo AFEN RGBT AHESER, U In-
agePro 5. 1 HENERIT RGEXT HHR BREAL
AT BT, V- EHE (OD) R Y R i
XA,

2.5 RT-PCR#&W RALHTHKEER RT-PCR
R FHAPEAEKE TS, (TGF-B,) £ REH
BRI HIFI-1 (TIMP-1) R BB RIS Y-
1(PAI-1)mRNA ik, SI4H Prime3 i1, B - AL
B [ ( B-actin) NS R, B TRIzol A H| &
5 RNA, ¥ % 3 i, ¢<DNA,SYBR-Green £ i#47 PCR
Bl M E BT (2724 %) #1707, AAC
=[Ct (LRHEEHE)-Cip-actin (LRHAEH)] ~[Ct
(X HB4I B ) -CtB-actin (XHHRARKE)], 2724 FKR
KA Ab B H B9 R mRNA st RAR™

2.6 Hiir¥E B RASPSS 13.0 K HTA
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[ PR 3 b 2408, B TR £ s, P <0.05 R R
HEFEIT#E XL,

g R

1 %4124 h JREAE K. M TP, ALB.TC, TG,
BUN SCr beis( R 1)  HERVAL S IF 5 A BEAH Ho#E, i
TP, ALB BH i [#{% (P <0.05) , ffil TC TG .BUN SCr &
24 h REAE BRI B IHFE (P <0.05) ;0541 )
IRt A 40 5 BRI AL L 42, 3% TP FH 3, TC TG BUN,
SCr J2 24 h RE PG (P <0.05) ; 3 ALB 0l H%
RIS LdE, 225 I8 L (P >0.05) .0
PR R T (P <0.05) , (Lo JiF 52 41 76 850 1L
WERAF I T WIS FIA, AN g ERERIT
2 Y (P<0.05),

2 WBASREMAL(E 1) . HE PAS 3§
5, IEH % B B /R ES P ol , A i 28 O i £, 40

MR ML (0 BRI B oA PR, B
RIRANME A A b A s Y, RIREFNZ,
TANLE B I BRBERGE, MR £, ol i
A B AR, B0 Rt B . O
WAL DUHRES R 2 R e A R AR B TR
vkt

Ed % BE4] ECM/GA {7 0.30 0, 03 ; # B4 4
0.63 +0.04, DU FIL1H 0.48 £0.04, D FFRALH
0.53 0. 05, HAth 3 4 SEMA B2 R F S i
B (P<0.05),

ELBY  TE X BT /N BRS # TE 5, S
B, B TR A, REHRTIIN, N LA 5
LAY Py B AN RIS A | S IS o 1 IS, IR — ,
TBR, RIS A, RIRARIE A, RRTZHE,
SRS b S 1R R, O AL DR
FILH A B A T A4,

F£1 AH24 h REAER MM BUN SCr TP ALB TC TG [b8 (X £s)

24 h FEA BUN SCr " ALB TC G
aM s (mg/24 h) ( mmol/L) ( pmol/L) (g/L) (&/L) { mmol/L) { mmol/L)
EHIE 10 17.01 £0.05 8.75+1.04 52,21 £7.50 66.33£2.73 27.17 £1.47 1.61 £0.39 0.33 £0.04
B 100 49.37+2.25% 36.78+8.56° 161.50:I8.5° 3B.00£1.41°  17.67:2.16% 10.12:0.99* 3.1921.10°
NABEA 10 37.15£1.26°% 23.382.25"" 99.74:6.63"° 44.67£2.42°% 18.3820.92°  3.97:0.77"%  0.85%0.26°
CHFE 10 41,0424.23°% 23.09£4.62°°% 96.78£23.45"%  55.01£5.25°%%21.67£1.63°%4 3,73£0.37°%  0.63 £0.15%

i GIER X MU, P <0.05; SHRAILEE, ° P <0.05; UL AR Rl 4L, 4 P <0.05

il:A-D g HE Be@Z5R( x400) , E-H Yy PAS RS 45 ( x400), I-L PR BEESR( x5000) , AE .1 9 1E 40 B
41,B.F.J BRI, C.G K B UUARERIAL, D H L K LA
Bl SHAKRTAY HE L PAS Rfi BRI GEEE R
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3 KA KR4S FN Col-IVE OPN ik H &%
(#2.M2) faegfeye Col-IV FHH:IRAL A /I
BRI A0 5 BE ST /NIT LA, FN L OPN 3k
ST R MEAR 27 B A B /N L B 24 3
th, BIEIZ FN, Col-IV ,OPN iK% F % X U180 |
B458 (P <0.05) ;L P41, DAL A4l FN, Col-IV
OPN Zik BRI e B 19 8 (P <0.05) . LTS
JEE % BT LT 98 B % K P K A9 N, Col-IV , OPN

R2 BAKEBEHAL N Col-V i OPN KikHa (F2s)

4151 n OPN Col-IV FN
i 10 7.8720.22 11.78 £0. 44 4,99 20,22
Hi% 10 18.76+£0.23"  25.90+0.64° 20.40=1,48"
MAEEF 10 13.25:0.41%  12.9810.37% 18,43 £0.45%
L 10 15.25+1.45%  17.35:2.51% 18.67 1.94%

25 E R R ER A R, © P <0.05; SHUNYL 2, 4P <0.05

4 BYKEBHH TIMP-1 TGF-B, M PAL-l1 %
KB (#£3) SIER A4, ERILL TIMP-1,
TGF-B, K PAI-l kR B EFHR (P <0.05) ; LAFE
S DU R4 S BRI L Bt B E PR AK (P <0.05) 5
O NFE L TIMP-1 PAT-1 3 ik 5 VUAR % A 41 2 3% 1%
(P <0.05),

£3  HYIKE TIMP-1.TGF-B, B PAL1 k8 (T xs)

4 7 n TIMP-1 TGF-B, PAI-l
FHAWE 10 1.00£0.00 1.00 £0.00 1.00 +0. 00
[ 207) 10 3.05£1.15° 11.41£3.50° 36,07 +5.13"
BUIEESA 10 1.71£0.40°% 3.51+0.87" 18.87+4.73"%
L 10 0.63x0.15%% 1.51£0.36%  1.29+0.16%4

P SIER M HALLEE, P <0.05; SHBM L, 2P <0.05; 5
LR AL EE A P <0.05

W’

R B R AL R R B HA ST R, B
B EThAE 638 . 'PF 4 T 4 1k ) AR R 4 M A0 IR
( extracellular matrix, ECM) {935 BEFURMPTER, LA AE
YA . ECM iy EZ 582 4% FN COL-IV |
LN HIEOEES, KA ZHYR . IRRFS51e
IRFRE LR

FN fEIE#H BAL F A6 TH/MNRERK, £
B g R —F RS AR, TREAS VBB E K
TR AR /INBREE AL A0 ] AT 4L . VR R
RPN FERFEEA, EFEETE/DIREK
Y B JE I 2 44 Y, 33 1ok 45 4 40 RO G B o A2 B 4L
W B s JLA UM A M 2 | A 0 i 1 2 i
Bk MRS EERENEES5REZ ",

Py
-

y ‘ "'

TE:M-P Jy Col-IV RiEES R x400) , Q-T 4 FN FEE5 R ( x400) , U-X Jy OPN FKEER( x400) , M.Q .U FIEF AL N R,V Rt

BA,0.5 W KU BEE AL, P T.X KL FEg

2 SAXREASREH LRGSR
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TGF-B, & BHIC ARSI B A R ARE FZ
— etk , TGF-B, f— gk 37 iy BN 3K 6 R o 7 FE
ZRHE 5 R R AT A AR B BN b B A ML LR R
PEERERNFRAR, R R FEEREOME
HERHAR" . OPN R—HAMEREEER,
IERBFF KA OPN B E WA 1Lt LI A0
BT HEANERERBAREEERARE
SIBE IO, B BB H /R EE L K (8] i 45
B ERE, ECM WERREETEAER
&REOM/ SREABALNEF(MMP/TIMP;) &
F 75 B IR 0I5 Y/ 41 V8 W IR WIS 0 10 1 0 (PAY/
PAL) KO e RA SAME RERED ERL L
FEUIMRX, EHHAVEBRIGEKEREEFHRF
R I MMPs T5 ¥ F [ F0 TIMPs 75 #5358 5 ; B & 3
TIMP-1 ZER AL B /NBR P K B 3K, 3 5 i & HLET |
RECERETEE B /DNREEACTR B F R R 4 LR X
¥y B E MR, FB TIMP-1 v 4238 i 11 ] ECM
FEfERAZHE ECM IR, BA R BT AL AN E
F/E, AL PALL KPR B RIEH YR, T
i PA X ECM f BE %, T PA % ¥ [ 1K 3 RE (&
MMP i i 55 28 B MMP /0 , B8 bt BEL O 47 g 05 1L
LB ECM T RS R

DFEREFERSRAFHLBIEZATR
Beshse, RBREREF LK - HARER, ¥
BAMAEER S KARE+0HIL, RERR N
HER HER BESE SRy EER,
EEMEMEBTRE WRATORRE BIEFR.
BRER A E PR RGO LR TS N
YL 25 M5 B RS, BB BT RO BF
FIRIT IR 0 R — R TR, E BB IR
RA M KRR, B BE BT . SOk
i, 0P e 2 T BEIE i BEAIR TGF-B, BT FEIR
FEREERAEOMHE"

KRN B HRL R N HFTEITRARB
FKRACHEREATLL: (1) BAEH R RE MK
BEARAEN, B MR R R LA, 815 i g ;
(2) BB FHERIERE, W R ER T L, B B R
BB (3) AR T HE PN, Col-V M B A, A8
DEMISMERAER; (4) IR IFHSR OPN KKK, W
Bhl FHE AR EE . BN E RS R A
FACHITE R (5) B B R AK B AR Py TCF-B, Mk,
P LS FR IR AR AL B PR AT AR R I W /N B A
BRI 5 (6) B B 40 i B L AN TIMP-1 Rk, iR
ECM FEf% , B2 ECM B4 (7) Ml PAI-1 B3Rk, &

EAREIEL, Nk ECM [
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