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Improvement Effects of Panax Notoginsenosides on Renal Fibrosis in Cisplatin-induced Renal Injury Rats
and Its Effects on the Expression of Renal Fibrosis Related Factors

X1 Jiaxi',ZHANG Huajun', CHEN Xiaoyu', YANG Yufang’(1. Dept. of Pharmacy, Guangxi Zhuang Autonomous
Region People’ s Hospital, Nanning 530021, China; 2. Dept. of Pharmacy, the First Affiliated Hospital of
Guangxi Medical University, Nanning 530021, China)

ABSTRACT OBJECTIVE: To study improvement effects of Panax notoginsenoside (PNS) on cisplatin-induced renal injury
model rats and its effects on related factors. METHODS: Totally 72 SD rats were randomly divided into blank group, model
group, positive drug group and PNS low-dose, medium-dose, high-dose groups, with 12 rats in each group. Except for blank
group, other groups were given cisplatin via tail vein (3 mg/kgx4 times) to establish renal injury model. Since the first day after
the first injection of cisplatin, positive group was given anfostine solution intraperitoneally (1.0 mg/kg); PNS groups were given
PNS solution intraperitoneally (15.63, 31.35, 62.70 mg/kg) ; blank group and model groups were given constant volume of normal
saline 0.2 mL, for consecutive 60 d. The 24 h urine of rats was collected; the contents of S-N-acetylaminoglycosidase (NAG) and
24 h urine protein (Upro/24 h) were detected; the serum contents of Scr and BUN were detected. mRNA and protein expression of
CTGF, TGF-B,, Col-1, TIMP-1 and PAI-1 in renal tissue were determined by RT-PCR and immunohistochemistry respectively.
RESULTS: Compared with blank group, the contents of NAG and Upro/24 h in urine, serum contents of Scr and BUN, mRNA
and protein expression levels of CTGF, TGF-B., Col-1, TIMP-1 and PAI-1 in renal tissue were increased significantly (P<<0.05).
Compared with model group, the contents of above urine and serum biochemical indicators were decreased significantly in PNS
groups; mRNA expression of CTGF and TGF-f, and protein expression of CTGF, TGF-f,, Col-1 and TIMP-1 in renal tissue of
rats in PNS groups, mRNA expression of Col-1 in PNS high-dose group, and mRNA expression of TIMP-1 and protein expression
of PAI-1 in PNS medium-dose and high-dose groups were decreased significantly (P<<0.05). Compared with positive group, the

A LA H - S 1R IE 4 I H (No.81260598) contents of NAG and Upro/24 h in urine were decreased
R AL, AL RS BN 2 2 B R LA significantly in PNS medium-dose and high-dose groups (P<
0771-2186165, E-mail:543908024@qq.com 0.05). CONCLUSIONS: PNS can effectively improve the
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renal function of cisplatin-induced renal injury model rats, and relieve cisplatin-induced renal fibrosis by decreasing the expression
of renal fibrosis related factors as CTGF, TGF-B,, Col-1, TIMP-1 and PAI-1 in renal tissue.

KEYWORDS Panax notoginsenosides; Cisplatin; Renal fibrosis; Connective tissue growth factor; Transforming growth factor fi;

Type I collagen; Tissue inhibitor of metalloproteinase 1; Plasminogen activator inhibitor 1; Rat
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REI SE T B B R IR A 5 R BRI
FILIE L, o BRI R B /NG b 2 BRI AE A28 1
B[] J3 /K ek 25 (HEEMILRD B G AN B . — LR
(PNS)J2Hh 2y =Ll , A AS 21 Re AS 2
17 Rby . =L B RGEZRR BB 5r, AR .
PO I AE L 0 A PR B IR D R A A S 2 B
PR ARSI AT 2 B, PNS REAA R AR 2
B 4545 K BRI H B-N- L R SE A A BT (NAG) iR
B 1K, BEAR L ILET (Scr) AR 2 & (BUN) K-, IF6E
1R A 2 A B A (SOD) (4 bt H ik Ak
VI (GSH) K, BN [ (MAD) /KF , $ /8 HpE 8
PR E FHGE I 865 78 FiRpER e b
KR, KB S B GRET dk Ak, 1T AR S DL 2
B 45345 K BUHE B £ A AL i 1) SCRR ARG . T, AR
AFF 5 30 e S0 K A B A T ) AT 24 4 Ach B ], A0
LR YRR AR O R U B 2 25 4 4l 214 K N7 (CTGF) |\ #%
AR A FB(TGF-B.) | I B JE (Col-1) 42 ) & FH i
ZH AP0 9 1 (TIMP-1) | £F % i B 3805 9 30 46 42 1
(PAL-1) A5 4k, , A S A 45 25 7T 45 3 30K BV
L1 LA PNS XX — 5 BEAS A0 1 el 38 4 FH R AL

1 ##
1.1 {35

DS-88 B Hi FFF (RN H ik X3 ) ; KD-BM Al
HUBL (AT VLA 4 e iRl A AR = 4 A R A D s RM2016
IR LR AR RAER AT BRA A 5 3R Al =X s
(PCR){¥ ( 2% [ Life Technologies 23 7] ) ; Thermo Forma
725 TR IR VKA (35 [E Forma 24 ] ) ; WH-1 B GORY fig it
RA (R P HTAERT) 5 5810R B & 1R vk 22
B EDHL(EEE Eppendorf 2y Al ) .

1.2 #Fm5iRH

PNS #  (Hf I 45 P A M i 25 4 BR A /), 35
20110115) 5 V& 5 LS (55 & 254 R AL 4t s
1020032DB, #LA% : 20 mg) ; VES I L#ETT (KiEED K
25, 553110301, Fik% : 0.4 g) s NAG KR 7] £ R
A RN £ L Ser AR £ BUN KR &5 (/e
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SN AT BN T ) 5 cDNA 35 4K 2 (24 [ Fer-
mentas 2\ 7] ) ; e Pi K B CTGF 22 78 e P A APt K iR
Col-1 Z Wi BEHUIK bt K R PAT-1 £ v BE P (R T
TAEA ) TR PR ED s bR B TGE-B, 2 SERELIA |
BBt R R TIMP-1 Z se BEHUAR (dbat i k2 S A R
A RS F)) s PCR Marker100-600 ()7 JH 43 1% 24 Wi R A7
BRZNF]) s PCR Y145 |9 .5 < TBE HL Uk 25 wh il [ A T4 9
TR C ) A R Al BUIR B (VP HE 2 Biowest 2y
Al 5 EAREA TSR (r E R K 254 B | BA% - 500
mL:4.5 g; A AEAE FRER KA T ) 5 LA iR oy 2 pr il 52
B2 A%, KA AR AtK
1.3 zh¥

BT R A SD R R, (AR it 160~180 g, I [
VY BE RN R 2 B 22 5238 sl gy oy, SE56 sl W Az 77V vl IE
SCXK (H:)2014-0002,,
2 FHik
2.1 HHE BEES%H

W 72 RO EBENL o b 28 4l AR 2] BH 1 4 A
PNSAI i, i 12 H s (AR U Bk
AR AR R K s FEA S 4 K R kA S 9 (3
mg/kg, I T PAA: BRER KV A il £, 70 AR 4l O B
7R B LR T T 45 G IS IR 45 R 2 ) 0.2 mL, &3 2 A
(14 d) MG LR, 8 AR, DAEE ST IR SR 10345 K R
Bl B IR FESHIEG 55 1 R IT4R , PR U I v
SHEBETT R (1.0 mg/kg, Ik AT LA LR 7K 5 ik il 2%
S 24 U B P 0 O TR S A5 B 2 ), PNS 45711
1A R I 1 56 PNS 7597 (15,63 ,31.35.62.70 mg/kg, Iifi
FHHTLAAE BRER A i ] 45, L He i IR T 45 5 TSk 56
SERE ), S 2GIRFI 0.2 mL, L4525 60 d; 25
2 RIS R 2 A B )3 S A AR R A FER K
2.2 KBRKEFNAG.24 h REH =K

K255 8 KR 24 h /R , 3 500 r/min .0
10 min, B b W5, 7™ e 48 REORE 0 3 70) 6 Ul B 5 R 45
Vi, R PRS0 A6 00 NAG &, SR % D e
PRI 24 h R T (Upro/24 h) & & .
2.3 KRIMiFEH Ser BUN & 2894

TEWCAE 58 KB 24 h IR , DA 20 % S5 7 38 RR e R
KL, T HE T8k, 3 500 r/min 2.0 10 min, B FJZ
LY, T 4 BEORH IO 3R] 2 150 I 45 2SR 484 , DA IR iR
PRI Ser 4, L 2 E— 5 2480 BUN %5 i
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24 KRB HLH CTGF, TGF-B,, Col-1, TIMP-1,
PAI-1 ) mRNA FRix4
2.4.1 HHZUERNA WIRBCRINGE R F 3h ki
ML), 76 B Sk 32 LAF A7 I8 32 s kA4 , J2 1 Bl ik
53 UL RO B, BT 2R B RRK, LA 2~4 CRAE B3R
AKIEALHEVE S IE . FRE IR 2028 S, 35 A
E, I U, 37 B AURECR A, T HEHURNA
FIPCRAGM , 75— BT 4% ZRH BRI E, 7T
AP A ARSI

R AU B AU 4T S0 TR LR RNA
5 2H 21 (20~30 mg) Il Trizol i F vk Vs 513 , N 15 72
i, 2~4 CARIERE , FHAEMRIE T 12 000 r/min 2.0 15
min, BCEJZICEAKM, A —20 CHA A NEE0.5 mL
JRAT, #5830 min, ZEMIKIE R 12 000 r/min %.C> 10 min,
HUBRRELTTUE N 75 % £ Bt vp e i , VA 7 500 r/min 25
O 5 min, IR FE S BRER B W, T DEPC Ab /K i, 15
SRNA R . BUS RNA I 5 pL IR 5 1 uL iR,
90 V Z51F T LA 0.1 % Byt HE Wi B e Ha Uk 15 min, A% R e
0 R EE UL 3 RGeS 4l
2.4.2 RT-PCRAGM PCR VAR : cDNABH, 2 pL,
10 pumol/L F . FHi#5 454 1 uL,2xPCR Taq Mix 12.5 pL,
PIK K78 B ZARFH 25 pLo 4544 : 94 CHIAS 14 5
min; 94 CA54 505,56 CiB Ak 50s,72 CLEAH30s,4L35
MG I 5 72 CCHEMP 10 min, T F b 2 b O e,
100 V45T L 0.1 % S5 B M E I B Uk 23 min, A% B2 YL}
A SR FHBEI B A3 i R Geill 2 L% B2 (OD) , L H Y
FLPH A B-actin 4571 OD Z F#rn H Y SEH 1Y mRNA ik
KN ST R 1L,

#&1 RT-PCR3I#E7
Tab 1 RT-PCR primer sequences

TSR Elbuligl
Practin i 5 -GAGAGGGAAATC GTGCGTGAC-3'
T 5'-CATCTGCTGGAAGGTGGACA-Y'
CTGF il 5 -ATCCCTGCGACCCACACAAG-Y'
N 5 -CAACTGCTTTGGAAGGACTCG C-3'
TGF-B, i 5 -GGGGCAGTCAAGAGCAA-3'
T 5'-GAACCT TTCATATTTAGGTGGT-Y
Col-1 i §'-TCCCAGCGGTGGTTATG-3'
i 5 -GGTTGCAGCCTTGGTTAG-S'
TIMP-| i 5'-GACCTGGTCATAAGG GCTAAA-3
T 5'-GCCCGTGATGAGAAACTCTTCACT-3'
PAL] i §'-ATGAGATCAGTACTGCGGACGCCATCTTTG-Y'

T 5'-GCACGGAGATGG TGCTACCATCACTTGT-3'
25 KRS HLAP TGF-p,.CTGF, Col-1, TIMP-1,
PAI-1 E B RIEHE N
KRG AL AN o BC2.4.17 TR [ 1 A
BUnAS, CEERE K, — R E I ARE , A A3 i
VEATIE YT 5 7™ 42 B G i 20 A0 A Dt 5] 6 150 B 4 48
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1, T Wi T A S A M I (i O, DA AR A (B e 8
FIW A BA YL 0, SR PTPS-2011 3% (055 BRIE SCo0 4 £
SRR B (10D) WA B S 4 Ak 4e 2,
AR TGF-B, .CTGF ,Col-1, TIMP-1 ,PAI-1 [} 2 A %k
JKF-. 10D =0Dx FH{: Y fh i FH
2.6 SFitFEFHE

K SPSS 17.0 A X E A A T 4813 b T %
BEUAX £ s 30, IR FLBCR TS FEAS e R . P<<0.05
hEFAGIEE L
3 HFR
3.1 FAKRREFMEE L IEFRAIH N ZE R

5 A e, BRIV K EUK  NAG Fl Upro/24 h
I3 Ser 71 BUN & 1t 34 1 3 i, 2 R A Geit2s i X
(P<<0.05), SEIRIZ ELH, BH: 41 F PNS & 55 & 41 K
FUR 7 NAG F1 Upro/24 h [fiL i Scr A1 BUN 7 4t 44 i 2%
ARG, 22 3396 Gt 248 L (P<<0.05) . S BHIE4H ks,
PNS | 72 K R A NAG Fl Upro/24 h 35 fe b i 2%
AR, 22 590 Geit22 2 X (P<0.05) , HAehr S 2 57
BIGI2#E L (P>0.05) ., F4 KR NAG.Upro/24 h,
Scr .BUN ikl 25 5 L3k 2.,
%2 KHAKXKNAG.Upro24 h Ser BUNEE(x+s,

n=12)

Tab 2 Content of NAG, Upro/24 h, Scr and BUN in

rats of each group(x+s,n=12)

15 TR ik

NAG,U/L Upro/24 h,mg/d Ser, pmol/L BUN, mmol/L
SH4 23114087 578140721 67.893+9.674 865040925
fEAIR 7211£0921° 18.632£3955° 145877£15.801°  15.167£2.008
itz 418240542 9,832+ 1.728* 07834 £11.005°  9.563+£2.119*
PNSTERIEA]  4552£0618° 10.045+3.109* 1176249056 129863291
PNSHURIEAL 347641032 8.062+1.785* 104882516452 10.897+2.881°
PNSEAIRA 26200602 6088 £2.534*" 0482249856°  8.905£3201°

525 LR, T P<<0.05; S HURIZL AL, *P<0.05; 5 ML
H#s,"P<<0.05

Note: vs. blank group, *P<<0.05; vs. model group, *P<<0.05; vs.
positive group, ‘P<<0.05
3.2 BAKRBHALS CTGF. TGF-B,.Col-1. TIMP-1,
PAI-1 # mRNA &K F#N LR
3.2.1  REUERNABYZiEE et $EHH S RNA TR
AL E , ODuso/ODuso LA TE 1.8~2.0 5 [l Z N, $2 /R TG
W1 A 1B E DNA T, #5065 2l B 25K o BRI HL Uk 45
TLVEMT S P 18 S 4577 128 S 4575, /5 RNA 52 8% Tl
fift , AT A B PR OR . K UL RNA FEASEE I Ik [ I
K1,
3.2.2 RT-PCREGIASR 525 4 i, BRI K
B 2041 CTGF \ TGF-P, . Col-1, TIMP-1 ,PAI-1 ) mRNA
BB TR, 25 A S22 L (P<0.05),
SRRV L, BH M 2K B 2H 4L CTGF . TGF-..
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El1 2 RNAFRERBIXE
Fig 1 Gel electrophoresis of total RNA samples
Col-1,TIMP-1, PNS £ 5| 5 41 CTGF . TGF-B., PNS = 7l
it 4 Col-1, PNS H1 | /5 7 4t 41 TIMP-1 ) mRNA £k 7K
R ERRAR, 22 R A G R L (P<<0.05) , Hopds
B 9 mRNA 257K 22 S o485 22 55 (P>0.05) .
FHAEZH 55 PNS #5511 HL AL, IR 4E PRI mRNA Fik0K
2SI TG R L (P>0.05) o #5 4K RV 481
CTGF . TGF-B,.Col-1,TIMP-1 ,PAI-1 /) mRNA ik /K F
Rz R 3k 3,
R3 VBAAXRBHLCTGF, TGF-p,.Col-1, TIMP-1,
PAI-1 B mRNA FiAKFE (xts5,n=12)

Tab 3 mRNA expression levels of CTGF, TGF-p,,

Col-1, TIMP-1 and PAI-1 in renal tissues of

rats in each group (xts,n=12)

413 CTGF TGF-B, Col-1 TIMP-1 PALI

SAA 0338+0021 06450042 058620075 031940028  0353+0.066
A 0561£0.026" 080320036  0.717£0.034°  0422£0.072° 0.408+0018°
iz 0455£0061° 071120031 06550026  0404£0.067° 0.389+0.056
PNSIERIA 048310082 0755+0.091° 070720066  0421£0068  0.401+0.083
PNSHOHIEA 043910032 071450072° 068510083  0397+0051*  0.405+0.043
PNSEAIEA 0401100475 0.683+0.051°  0.659£0074*  0390+0063*  0392+0.069

Y+ 578 (LA, P<<0.05; SRR LEAE ,"P<0.05

Note: vs. blank group, *P<<0.05; vs. model group, *P<<0.05
3.3 BAKXRBEHLAH CTGF . TGF-,.Col-1. TIMP-1,
PAI-1 EERIEKFERNLER
331 oAby BMEE T A, CTGF.
TGF-B;.Col-1 , TIMP-1 45 UL AESS AR B B/ NE
S PGE PR Y BB g s FIR IR FITERERYZH R B
B 1) J5T ( F2 B4 0 5 /N T K 2 ) v PR e € 3
2 Wor R gLt IR 7R BRI PNS 45 ) 2
KR B DT (S ZE 0 0 B /N b R i) v 2
WP, HSRBEME . PAL-1 7625 F 40 K B D%
I35 BE B /N S A P Y s o Y 5 ZEAR TR 2 K
LI I A7 RE R /NS P g BH M et 22 HR Ay S o
05 78 FEEZEL RN PN'S 45751 ek 41 K Uy ot A8 e /NP e
A Ak, HaR S . 45 4R BUE 44U CTGF,
TGF-p,.Col-1, TIMP-1 ,PAI-1 & [ 52 2H Ak i £ &1 0 [
2~ 6,
3.3.2 HHARBAKY 5 AH B R KL CT-
GF . TGF-B,.Col-1, TIMP-1,PAI-1 ) & [1 A /K1 2
EWE ZERHAGIEE L (P<0.05), SBIRIZ L
A, BHAE 2 R PNS 45571 o 2l K BUEF 41 21 H CTGF \ TGF-
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E. PNS Hifl| 4]

D. PNS {7 541
B2 RAKRBHELABCTIGFEAMNEEANLEHE
(x400)

Fig 2 Immunohistochemical micrograph of CTGF
protein in renal tissue of rats in each group ( x
400)

D. PNS IG5l 20
B3 SAXRRESALAHRTCGFEANREALER
(x400)
Fig 3 Immunohistochemical micrograph of TGF-f,

E. PNS Hl 40 F. PNS =4l

protein in renal tissue of rats in each group ( x
400)

F. PNS m 40

HAR Col- 1 EREMREHNL BRE

D. PNS G20
B4 BAXRE
(x400)
Fig4 Immunohistochemical micrograph of Col-1 pro-

E. PNS f5fl it 4

tein in renal tissue of rats in each group(x400)
B..Col-1 . TIMP-1 PAI-1 [ 8K [1 523K K V-1 25 FRAIC, B
PNS K411 PAL-1L AF, AR5 br 22 S A G4 B
X (P<<0.05), PHMEZH 5 PNS & 50540 A beds, Bk 4
FRPR Y R IR K- 22 S TG E 5 L(P>0.05)
%20 K U 4H 41 CTGF . TGF-p, . PAI-1,Col-1, TIMP-1
(R EE 1 FRIB AR 25 51 Ik 4,
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D. PNS{E,E?ﬁJiz E. PNS Al 4 " . NS .%?ﬁlizﬂ
E5s HAAXRBALAPTIMP-l1EANREAHLEM
(x400)

Fig 5 Immunohistochemical micrograph of TIMP-1

protein in renal tissue of rats in each group ( x
400)

F. PNS &l 4l

E. PNS T2

B6 SHARBALAPPAIFEANREALEHE
(x400)

Fig 6 Immunohistochemical micrograph of PAI-1

D. PNS i Al 41

protein in renal tissue of rats in each group ( x
400)

x4 BAXRBEHELHCTGF. TGF-p,.Col-1. TIMP-1,
PAI-1 IEARIKKFE(x+s5,n=12)
Protein expression levels of CTGF, TGF-p,,
Col-1, TIMP-1 and PAI-1 in renal tissues of
rats in each group (x£s,n=12)

415 CTGE TGF-B, Col-1 TIMP-1 PAL-]

GARLil 261412280 183381488 18294%2.023  12790+0.625  19.225£2.059
R 9150425060 99816+5315° 92.194£7959% 27.572£1902° 92.746+4.813
istiz] 7448045550 78208+5.764° 81.993£5.681° 21776+ 1.108° 81491+4299°
PNSTERIEAL 7448726274° 8164145873 80.004+4.487* 19986+ 1.109° 86400£2816
PNSHUIRAL 77.936£6.619° 80463 +6.103* 7895216022 19.693£0.567° 823024384
PNSEAIEE 71216£5380° TAT61£5578° 7275616432 17.066+0429°  80.784£3.109*

T 525 A AR, *P<<0.05; SRR Heks ,4P<<0.05

Note: vs. blank group, *P<<0.05; vs. model group, *P<<0.05
4 THig

B LT YL 25 S B R K i 28 AR I ) g B 27

Al 2 — IR B R 2 A 4 A3 5k B AR T
JBT, TP B /DN TR PR B 20 1 AU N BR R
LA TR AES Y, H AR S i Ay 20 A A 5T
I BEUURUR B 2R 40 Y st R . ASTRABTZH Rif 0T 9% e 3R

Tab 4
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DI AR 50 i 47 45 78 K By o UL S 45 1 S s 1S 4t 4
B/ RO T B R0, IR D i BNk 2 40
INKERAERME L4, b, JEIARRE A BT
B UESEE , DAIE# O 8 R 75 mg/m” 6 A JH
LANYF R GRG0 450 mg/m?®) E4 7500 B4 55, DANGI4 3
mg/kg ¥R BB F K, B 2 R 1k, S5 6 J S
RIVRT R 3 K UK 2B B EF i

WFFE BN, B L2 A0 ARSI T 114 B4R e 2 AR 7 R
2V R G0, B T 42 R 28 11 (MMP) 3R G2 2T V5 Tl
JETE ) (PA) 248 . MMP BEFE AR A HE 2 5Lt , H Al
B TIMP FIriifil i 5 250G PEREAIR . TIMP A3 28, Hrp
TIMP-1 Fl TIMP-2 J2 5 J57 [ fife V- i v () G g, PA W]
TS £ 15 T D2 A Sy £ T T R 1) o2 A 200 i A/ S T 1
A FE AU RT ol A B 300 420 PAT-1 B4l i S LG
BEAIG | A PSS 53 A WF 5 &% PR, CTGF Fil TGF-B,
X B /N RIS /INER b Bz 20 B 4 EL A i R o A A
224358 WG ONEEAEF , EG A0 AN L R B A BURTL
TRt A S50t (A SRRV Y 2 9T A 47 35 i R % i)
JEET LAY Dy T B F AR

AR, vh 2578 B LT AR I P VR FE A DG A 5% 4
TEARZ , Z P 2545 R85 %o 25 ol D DR 5 3501 ' 21 Ak Ak
B 5875 Y RAFTARICT, H 2 ) A R AR Ak
MATTVERD™, PNS Ry =Ly, B 2
2 PR P, X B0 e DR AR B | B R B B AT 4
L HAT PR

PRI NAG . Upro/24 h I fiLi# Scr . BUN & & FH 19 B
UIgeFE e br . AMFR SR WoR , RS R RIRE
NAG . Upro/24 h FIIfIL i Scr . BUN () & f 2 g 2 Ha ey 412
ARE BT R EUE 075 45 7 PNS THi5 , KL ik
FEPR S S PRAIG, R PNS Rl K BB i . 45
EERIE LT e S e G (B Tl s o] 2 R N A E= R AT
PRIV AT

B /I b Bz A L A3 AR T R IUBLET 4k 2 i 1Y) T
B IE B /NG ER AR £ Ak Ak A G SR EEHLR Y,
0B R T AE LR AR ) R A R R i B T A
FER® ., AW 5% 2R I H % 414672 I RT-PCR % HIE 52, 1
5 R BB 414 P CTGF . TGF-B, 1Y mRNA &3k /K F-Fl
CTGF . TGF-B,.Col-1 . TIMP-1 . PAI-1 [} 55 |1 %35 7K -1
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