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FELA(LPNS 20), L B2 RS A FH(HPNS 41), A4 11 R, RFHFAEF 22 o kg IR FHBER, =
LELRRKATUAPRZLELKRZAZTHEE 25, 100 mg-kg' =L ELREk, BFRARZHE RB0
BEFTARAKER, 2448, FTMLERE, LM BB Y HkIEHR: LB (Ser). &ER(BUN), 24 h
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ERM R A RARPHEAAEKEF BI(TGF-B1) . Smad2/3. Smad6 mRNA % ik & & TGF-B1. Smad2/3.
p—Smad2/3. Smad6 H & £iA ¥, R LIZHERBUE, kEFA, ZLELRKANE4, = LR LKA
TURIE, FER. 24 h AEGRIFHYEIL, ZLELXGH KT =L E LKA AR FFH(H
P<0.05), HE & 2=, BHEZBATILE D HK, BN EHAIRE, TR A4 4ns, KT nmnz
Hy AEFA, ZEELREANZTH, ZLELRAFA T AL RTRE, AP LELXFANZTARER
2, 5RBERBAKEK, REFE, ZLELRARANZTA, 2L LRGN ZTAFALFLIBMRE L,
TGF-B1 mRNA A8+ % ik & & TGF-B1. p-Smad2/3 H &Gtk LA THKK, =L ELRGHATHEMKT =L E
LRMKA BB r (3 P<0.05), 5RBEFRBUILE, FEaFH, ZLELREKANEH, ZLELK
#7140 Smad6 mRNA Fo & Gt R X 3, ZLELRSAETAZ T ZLELRMKA TR FFH(
P<0.05), it =LEZLXRTAZRZIZEE ZBRLERALF LA, T 4883374 Smad2/3 BB LK
F, % Smad6 ZAFRIEVER
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Panax Notoginseng Saponins Reduce Renal Interstitial Fibrosis in Chronic Renal Failure Rats Through
Smads Pathway

GAO Jie, LIU Yitao, DONG Hua, WANG Yaning, CHANG Xiangdi (Department of Nephrology, Affiliated
Hospital of Binzhou Medical College, Binzhou 256603 Shandong, China)

Abstract: Objective To investigate the effect of panax notoginseng saponins (PNS) on the process of renal
interstitial fibrosis in chronic renal failure (CRF) rats through Smads signaling pathway. Methods Ten of 60 rats
were randomly selected as sham operation group, and the remaining 50 rats were performed 5/6 nephrectomy to
prepare CRF model. 44 rats were successfully modeled and randomly divided into CRF group, Niaoduging group,
and PNS low—dose group (LPNS group), PNS high—dose group (HPNS group), each with 11 rats. Niaoduging group
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was given intragastrically with 2.2 g« kg™' Niaoduging solution, LPNS group and HPNS group were given 25,
100 mg-kg™' PNS solution, sham operation group and CRF group were given the same amount of physiological saline
solution for 4 consecutive weeks. After intervention, the renal function indexes of each group, including blood
creatinine (Scr) , urea nitrogen (BUN) and 24 h urine protein were detected. The pathological changes of residual
renal tissue and the area ratio of renal tissue fibrosis were detected by HE and Masson staining. Transforming growth
factor B1 (TGF-B1), Smad2/3, Smad6 mRNA expression and TGF-B1, Smad2/3, p-Smad2/3, Smad6 protein
expression in residual kidney tissue were detected by RT-qPCR and Western blot. Results Compared with the CRF
group, the Ser, BUN, and 24-hour urine protein levels in the Niaoduging group, LPNS group and HPNS group
were low. The levels mentioned above in the HPNS group were lower than in the LPNS group and the Niaoduging
group (P < 0.05). HE staining showed that there were obvious glomerular and renal tubule lesions, renal interstitial
fibrosis and proliferation, and a large number of inflammatory cell infiltration in the CRF group. The above—
mentioned lesions in the Niaoduging group, LPNS group, and HPNS group were alleviated, and the lightest lesions
were found in the HPNS group. Compared with the CRF group, the area ratio of renal tissue fibrosis, the relative
expression of TGF-B1 mRNA, TGF-B1 and p—Smad2/3 protein in the Niaoduging group, LPNS group and HPNS
group were low, and the indexes mentioned above in the HPNS group were lower than in the LPNS group and the
Niaoduging group(P < 0.05). Compared with the CRF group, the relative expression of Smad6 mRNA and protein in
the Niaoduging group, LPNS group and HPNS group was high, and the expression in the HPNS group was higher
than in the LPNS group and Niaoduging group(P < 0.05). Conclusion PNS can effectively slow down the process of
renal interstitial fibrosis in CRF rats and play a regulatory role by inhibiting the phosphorylation of Smad2/3 and
activating Smad®6.

Keywords: Chronic renal failure; renal interstitial fibrosis; panax notoginseng saponins; Smads signaling

pathway; rats

18k B =0 (chronic renal failure, CRF)&Z2 'S
IR & e B 2R B B i 45 51, DL B IEAS R 4 45
HAEEARTIRE, RH 2SR IRERTL, 22 R
G F, MRz AR, W5, B er4efl 2
Z VR IR Ak L R R IR, 2R
P 2 G RO D) RE R0 Y B SRR 2 1 PR, SR
ARG T PRS2 W ) B 2T AL AR, X SR 1
P iR . s TR A R E L

?’b,‘é%ﬁﬁ(panax notoginseng saponins, PNS) 2
MR 2 = TR AR AR SR IR AR ISy, B
LT EVIRE N R LN N 51 DS SN & 0 €[S B B 2 ]
P E RN, Ak, = A RO i I B
P B e IR ) VR IR 2 6T . Zhang SE7IFSE
S, =L EREEA SRR, Al el
B LT AEfEERE . HAT, T =t wlE R &
' [H] BT 2F A A i E A HiiE"™, (BB
AT e 4 R B

A K F B1 (transforming growth factor B1,
TGF-B1) 5 5 ¥ 8] 5t £ 4 Ak 2% V) AH 5C 1 40 Jifd A5,

Smads (small mother against decapentaplegic ) {5 5 if [
J& TGF-B1 fe P 4EAL iy L3R5 St ABFSE
3 o W = b e OGP W 8 K R ) Jo 47
AR I EIVE T, TN Smads {5538 #% F¢0 Hn]
REA PR FEALE] , LU A ik R0 1 5 s i ) T 7 B 3
2%,

1 MR E57R*®

1.1 e85 60 HfdERE SPF elfEt: SD KR, 7 J#
1%, PR 220~240 ¢, WA H WTLLEE R AR S250 80
FARFBRAF, HFATUES . SCXK (#)2019-0001,
YT ESARIES . 440021310159490, sh# 3% T
W& P 2R AR A RA R, TR
SYXK(£)2017-0026.

1.2 FEAP ERN RGO, TINRE A
FRSAT A |, 5. 20190317; =L aaw, Wi
MK BB RN A, WE=85%, Hits .
20181220; Wik% A&, HAR Takara AH], #it5:
RRO47A; BT RKE TCGF-B1. Smad2/3. p—Smad2/3 .
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Smad6 Ht, IEH i TGF-Bl, Smad2/3, p-Smad2/3 .
Smad6 HT &, ¥4 H 3E E Abcam 24 H, b5 53
W K. abl124894 . ab207447. ab63672. ab226872.
ab179695. ab217553. ab232326. ab114358; BCA &
HE®= ol &, % Thermo 23w}, #it%5 .
SJ216840; Hi 4k (electrochemistry, ECL) & Gz 7
&, bR EEERHIAR AR, #t55: sw2010,
1.3 B4 AUS5800 %44 H AT, IchemVELOCITY
2 HIPRW P, 3EE BeckMan Coulter 23 A ;
CX42 AL~ W AEE, HZR Olympus A F]; 1-16 ALE
DL, fEE SIGMA A ] ; 7500 BISZAT %t f PCR
1%, ZERE ABL /AT ; CheniDoc XRS EIfb2: &% A%
MRS, FEHE Bio—rad 23F] .

1.4 PVEFF RSB KB R 5/6 B UIBRAR
HEAT I8 R B i A A A ", LA 6 mL - kg (AT IE
JE T 5 19 156 2 Le 22 0B JRR T K B, IR M7 T 7 )
WIS, ZNAMR2 em P10, BI2558
WLA, ZEEEAC¥, e B, 4540 . Tk, 1)
PR 2/3 B LU 4, BRI e 3a i, #fA o s
BAERE , B2 V0. RGHEA TR &
T2 TR ETE N R, ELL 3 do 1 AR
FARIGRAY , BELRRNER . RJFa%EmsE, 4 5
Jii e i KR 1A I 1 LB (Serum creatinine, Ser) |
1ML % & & (blood urea nitrogen, BUN) 7K, DAL
I, PRERAKER TR KEM 2 45, RUIBAE
il 2 o

1.5 el k1 60 HoRRBEYLE I 10 Hiz ARF
AR, USSR B AR ;. Hoax 50 HEoRH 5/6
VIBEA S il 12 1 B v AR, g R Tl 44 R RR
BEML AP wum | IREEEH . =LA ER
F 2 (LPNS 41 ) . = b & 2 w0 ) & 41 (HPNS
), B H, ARG 4 T8 R B AR 0 42 i
i, JRaG T, AR A5 R BRI 2 R 5 5K
TR, KBRS PORLIG R GG 58 2.2 g- kg,
—-b R R IG REERGN &R 25 mg kg JREFIEHL:
FEHKRELL 10 mL-kg ' #EH 2.2 g-kg!' IR BETH R
W PR 7518 BRIV A BEER K ) 5 =& B 2 Ik 5
M=o EAEd: RRRE 10 mL kg
WEH 25, 100 mg-ke ' 1 =L R BERER, HBFEARA
Fig v i, KB 10 mL-kg ¥ H AR
KW, HREE 1R, EE 4,

1.6 BACRE KRG G, SARBBTICHER
24 h PRI, FRBiE, T4 °C. 3000 remin”' .0 15 min

GELPAE 12 em), BCRTHRCE T-20 C&H; 3%)%
EL L Z RIS, EATE SR 5 mL, F 4 <C
HE2h )5, Ph4 CHEELGHL 3 000 remin' &0
15 min(B02E42 12 em), BEJZ MG E T-20 C#%
o SRIG, BAES RRBMER AL, KT
40% PPE T EE 48 h A h IS HOR A%
KBS, T -80 CLAFE

1.7 A5 b

1.7.1 BIRede kil BUCORAE T -20 °C 1Y I3 A
PR, >R FH 4 [ 3 A=Ak 43 A 8 e 2 30700 8 Al ot
WLEF . PR EUK 5 R PRI 53 ARSI PR bk
BRI R4 24 h RIECSAABUTE 24 h JREH
K

1.7.2 B ZHZ HE YL 01 Masson Y@, B 409% 1
B EE RS, BETH 1.0 emx 1.0 em X 0.5 em
KN, GWREK . AEa)E, HITEEE R 4 pm
LY o AR S sk bl R, s LK
A5 — AT (hematoxylin—eosin, HE)Ze{f , 2% B iU
TSI, SRR A B SR B A . R
HCS 5k Y1 R, E4TH B Masson 8, S22 BAK
BN MEAA I, DL AR R TE MRS, W
Image] G5 T 30 (#0472 2 1 0 A, 3 0A BF T Joi
JUE S 2 T UE 1A 7 AT P /NS ] SR R
Sy, BB BT 4k i AR L

1.7.3 BF4HZ TGF-B1. Smad2/3. Smad6 mRNA ik
R =80 CIRFMERAREFHZ, LA TRIzol 42
BUEL RNA, JEESEARTFEAME cDNA, Y48 i
TKUSE . WRBEIAE S, DL cDNA SWREAREE, #EFTS2
PN E R A W AE S N o e B B R IR
2, RBEER 95 CHIARYE 4 ming 95 CARME 25 s,
60 CiR K 60 s, 72 CHEf 60 s, F 42 DMEFR, LA
B-actin HNZSXTHR, 4% 272245 TGF-B1. Smad2/3.
Smad6 FHXTFRIRTRE . SIS Y AR T AR TR
ey A IR ARG . 519)F 5] TGF-B1 K
F: 5 -CTAGTGCTATGCTGACTGC-3", R: 5 -ATG
CTGTAGCTGTAGCTGC-3"; Smad2/3 A F: 5’ -CTGC
TGATGCTGCTGATGCTGC-3", R: 5’ ~AGTAGTGCT
GATGCTGATGCTG-3"; Smad6 N F: 5’ —~CGTGATGT
GATGCTGATC-3", R: 5’ -GTAGTGCTGTAGTCCTG
A-3"; B-actin A F: 5’ =TGATGCTGTAGTGCTGATG
CT-3", R: 5’ -GTAGTCGTAGCTGATGCTGCC-3",

1.7.4 X404 TGF-B1. Smad2/3. Smad6 & [k &
Kl HU-80 CLRAFIIERAR A, WA DWHE,
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ARSI T UK B E 20 min, L 12 000 r-min™
B0 20 minGELD2EAR 12 em), B EWFIRCE T /KK
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{54387, TGF-B1. Smad2/3. Smad6 &AM 5
LI H B 5 N2 B-actin BRI HAERRS

1.8 Sil“F/ PRk SR A SPSS 19.0 #R {44k B 4L
W, A IERD AT TR A £ FRiEZE (x £5)
FTon, ZHEATTEER R, i tTOr 2550
Levene £ 3%, #7725, RABKNZE T 20017
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WL B EARTE, R Welch #5317 S 4 {H
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3 AR OL IO 18 s A A
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oKD IREEEH . =LA RawEH s, =

®1 BEBWEERILE (v £5, n=10)

tRERERNETHE, DR EYE i,
Hop = SR W s A e i o .

22 HAU'RFDEHILE R 1L, SHBFR4H
B, SR A mALEF . FRER . 24 h JREFIK
R (P<0.05); S18ME wmdl b, R
A, =baplErEd. = baalER R
WLEF . JREZA . 24 h JRE A KB (P<0.05);
—bEeREREART = b AR m AR EA AR
BEIEA, ZRWAESITFEX(P<0.05); = L2
RAKF EA SR GHA L, 2R Lg% E X
(P>0.05),

23 #41'F412 HE fefa gt LK 1. HE Qe sh
RER, PR EHREIEARLER, TR
MO 5 Pk B v 4 PT UL NER B R 2 S, B
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A, BRERMEAIMRE; JREEWHH. = LaER
i Edl . =t ReREmm e LR, H
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2.4 #4548 Masson ozt WK 2, S5EF
RYU R, 1805wl 4L 27 g fb i AL L
(P<0.05); HigtEEmal by, JRGHHL., =t
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Table 1 Comparison of renal function indexes of each group(x +s, n=10)

205 i/ (mg-kg™) MU/ (mol - L) JRZFZF/ (mmol - 1) 24 h JRE&E A/ (mg-d™)
I FARA - 55.38 + 8.50 8.06 +2.06 0.71 £0.20

PP R A - 126.37 £ 10.24" 4257395 13.49 £ 1.08"
PREEIHA 2.2 g-kg" 92.87 +9.41* 27.30 +3.12° 10.52 +0.95"
=R A 25 91.90 + 9.26" 27.48 +3.06" 10.34 + 0.94"

R o SNt W e 100 82.36 + 9.58"4 19.34 +2.38"4 8.05 +0.78"4

T SETFARALL, P<0.05; SEEEFEHAL, 'P<0.05; SRFHHL, “P<005; 5= LRBRMIAIL, “P<0.05

R ] ~ 4
A BRTARLE
B 1 KABHEZE HE F&(x200)

Figure 1 HE staining of kidney tissue in each group(x200)
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YE: CRE 4L, MM seiRal; LPNS4l, — LMmmiiREdl; HPNS 41, = basmmiima, SHFRLL, P<0.05; 58S wiBy
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B2 £&KABHZ Masson L (x200)

Figure 2 Masson staining of kidney tissue in each group(x200)

2.5 #4412 TGF-B1. Smad2/3. Smad6 mRNA
FB R UL 2. Smad2/3 mRNA AT FRikiE 4
] L 22 R 22 (P> 0.05) . S5F A4
Fe#s, 18 B 4 TGF-B1 mRNA X} 4k & Tt
. Smad6 mRNA FHXF X EFEML (¥ P<0.05). 5
B i e, IREEEA . bR R
4. =t BB EREY4 TCF-B1 mRNA HIXF %k
HIEMK(P<0.05); = bLRERERE4ET = Eta
R AR BEE AL (P <0.05) . S1EHEE =ik
Mg, REHA., —bERREREd., =&
S = 4 Smadé6 mRNA A1 X} 3k & T+ i (P <
0.05); —-baEwEmeEdm T =gl =
HMRFFHEA(P<0.05), =L RBRAG R 5K
FETH2H TGF-B1. Smad6 mRNA FAHRF 221k 8 M4k,
2 Iese e L (P>0.05),

2 HABHR TGF-B1. Smad2/3. Smadé mRNA 1ExF
RIEEBEE (x +5, n=5)
Table 2 Comparison of relative expressions of TGF-1, Smad2/3

and Smad6 mRNA in renal tissue of each group(x s, n=5)

4151 FE/(mg-kg')  TGF-B1 Smad2/3 Smad6

fBFAA - 020+0.04  1.05+0.10 0.95+0.09
[dea=g=a ot - 135£009° 1.01£0.09 020+0.04°
PREFTA 22gkg’ 0952007  1.04£0.08 0.54+0.05
SLAERIGEE 25 0.93+0.07  1.06+0.09 0.56 +0.06°

“LERRETEd 100 047 £0.06™* 1.02+0.10 0.81+0.07°*

e SERFER4IL, P<005; S@MEEEIBALL, P<005; 5
JREFWEALL, “P<0.05; S=LRarIGEdLt, *P<0.05

2.6 %41 414! TGF-B1. Smad2/3. p-Smad2/3.
Smad6 HE T EBE R ILE WK 3. 4. 5EFARLLL
B, 1B 2 TGF-B1 . p—Smad2/3 & FIAIXT KA
T, Smad6 B AT A FFER (P <0.05) .
5 E m A E, IRFEEA . b AR
w4, b ERREF RN TCF-B1, p—Smad2/3
HE M RREFE(P<0.05); =LRamEma
AT =L BB ER E A MIREEF A (P<0.05)
5@ e A s, IR . b A B AL
A, = EEeER R4 Smad6 & AN R A E
FE(P<0.05); = LaErEmflEds T = Lae
BRI R AR R4 (P <0.05) . =L M w5
B IR 0 TGF-B1. p-Smad2/3. Smad6 &
XS RN R LA, 2R TGt L (P>0.05),

TGF-B1 -‘3? — — — | Iy
- W 0 kDa

Smad?2/3 e | — 52 kDa
. ————

Smade ME—- -& — ‘ 46 kDa

RTFARH LIS RFFEH AEA SR
AL S bR
B3 &ASHLA TGF-B1. Smad2/3. p—Smad2/3. Smadé
ERREHIiLE
The immunoblot image of TGF- 1, Smad2/3,

p—Smad2/3, Smad6 protein in renal tissue of each group

Figure 3
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EAMEMNREEHRFEITE (v £5, n=5)

Figure 4 Columnar statistics of the relative expressions of TGF—31,
Smad2/3, p—Smad2/3, Smad6 in renal tissue of each group(; +5,
n=5)

3 Wit

184 "B 508 (chronic renal failure, CRF) 2R
DLW PR R G, e 22 M P A B T e
B AR, BN BRUE G AR ERAT, K AR A
FEALRH TR, fEE", 4k, EERER
WA IR, U W DR S5 48 M 179 2 R AF
Thim, 1B IR AR R MBI, AEHE L
FREMRTUE AR, H AT w0 2 R X AETR
i7 . BB BT RYT, MOCEE Y, B
() B 2T A A 1 P B e ol i JRR A BHLBL IR, et 2
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5 30 % T A DD R AT AR AR R . Gao SEPIRFSY
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