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6 Jo JE PP A A ) B AL P IR B AE B BT 1(SIRT1) A B F E2 A% B F 2(Nrf2) A B -F - kB(NF - kB) p65 & & & mRNA #)
FERTF R SR ME, R RA Y K 5 H T K KA F M AE & 24 hpro, BUN, Cr K73 B E BAK(P <0.05);
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Protective Effect and Mechanism of Paeoniflorin on Kidney of Diabetic Nephropathy Rats
ZHAO Hongxiao,Ll Ying ,ZHANG Jinying, CHEN Junling,TAO Yanli, WANG Xuewu
(Department of Traditional Chinese Medicine,People’s Hospital of Xinjiang Uygur Autonomous Region ,Urumgi ,Xinjiang ,China  830000)
Abstract: Objective To investigate the protective effect and mechanism of paeoniflorin on kidney of diabetic nephropathy (DN)
rats. Methods Forty SD rats were injected intraperitoneally with streptozotocin (STZ) to establish DN model. They were divided
into the model group,positive control group (30 mg/kg of captoprill) and paeoniflorin low — and high — dose groups (50,100 mg/ kg
of paeoniflorin) ,with 10 rats in each group. Another 10 healthy SD rats were taken as the blank group. Rats in the positive control
group and paeoniflorin low — and high — dose groups were gavaged with corresponding drugs (1 mL per 100 g of body weight),
and rats in the blank group and model group were gavaged with equal volume of normal saline once a day for eight weeks. The
levels of fasting blood glucose (FBG) , 24 h urinary protein (24 hpro) , blood urea nitrogen (BUN) and creatinine (Cr) were
measured by the automatic biochemical analyzer. The pathological changes of renal tissue were observed by the hematoxylin — eosin
(HE) staining. The levels of tumor necrosis factor — a (TNF - «) , interleukin — 1B (1L - 1[3) ,interleukin —= 6 (IL - 6), superoxide
dismutase (SOD), malondialdehyde (MDA) and glutathione peroxidase (GSH — Px) were detected by enzyme — linked immunosorbent
assay (ELISA). The expression levels of silent information regulator 1 (SIRT1),blood nuclear factor E2 related factor 2 (Nrf2) and
nuclear factor — kB (NF — kB) p65 protein and mRNA in renal tissue were detected by Western blot. Results Compared with
those in the model group,the FBG and the levels of 24 hpro, BUN and Cr decreased significantly (P < 0.05),the glomerular
injury and renal tubular epithelial edema improved significantly, the levels of TNF - «, IL - 1B, IL — 6 and MDA in renal
homogenate decreased significantly, and the activities of SOD and GSH-Px increased significantly in the positive control group and
paeoniflorin low — and high — dose groups (P < 0.05). Compared with those in the model group,the expression levels of SIRTI
and Nrf2 protein and mRNA in renal tissue increased significantly, while the expression levels of NF — kB p65 protein and mRNA
decreased significantly in the positive control group and paeoniflorin low — and high—dose groups (P < 0.05). Conclusion
Paeoniflorin has a protective effect on the kidney of DN rats,and its mechanism may be related to the regulation of SIRTI/Nrf2 /
NF- kB signaling pathway and the inhibition of inflammatory reaction and oxidative stress response.
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KT 2(Nef2) / BT - «B(NF - B) {5 Sl i 5%
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Nrf2 / NF — B 1 kS8 47 1T B8 A 4 i DN Ak 1 8 2
RAE , BB AR E I R e TR YT SR AT 251
ATEH T F A RSO, AR BUR AL R
RE T R PR AE Z2 2 B 24E FY, BR RS DN BE AL/ R
B LSV AR B, A0 B AL 2 S R S S (EL i A B Ay
HXF DN B4R FHBLA] 2 75 5 SIRT1 / Nref2 / NF — B il
AH G o AR B 5 o 3 2ok 0 A B — 1 R s 3 S 8 R A 7R
K (STZ) & i DN IR H55 T AT 251 5E B X DN AR K
BB e 8 R B FH A FIBL R o AR B AN R o
1 #R5FE
1.1 UGG R Y

4% : ACCU — CHEK Advantage 7 [ff ## {3 ( i [€] %
[RAT]) 57600 B4 [ S A Ak A3 B (HAS H 328 7)) 5
iMark AR EC3 70 3R P 97 Tk e i P Dk 4 L P Uk
Y (3£ H Bio — Rad A #] ) ; Olympus BX51 A2 i G s
( HAS Olympus A H ) o

TR AT (b £ 28 R B B, 5
S02001601) ; RG] 7 (o M 25 A BR A ) L 4152
991023 - 3, HL#% M4 Fr 25 mg) 5 STZ( 3£ [H Sigma /A ],
fit4524 2201601) 5 73 AKE - JH2L(HE) e (o350 & (dt
HREERE AR, S 4 2041802) 5 i SR 5
7 - o (TNF - o, L5 4 20200211) , FHAHHEA £ 18
(IL - 1B, #1545 20200318) , 4L/~ &K 6 (1L - 6, 4L
i 20200109) , H % AL P B 4k B (SOD, it 5 Sk
20200217) , A [ (MDA, 4It5 4 20200108 ) , 73 bt H ik
i E ALY (GSH - Px, L5k 20200123 ) il ¢ G0 728 W
B0 (ELISA) 6 R &, 340 17 sk -4 A 5
ARA R F] 5 SIRTL (445 4 0104623) , Nief2 (4t 45
0206725) ,NF - kB p65(41t5°40203528) ,8 — actin(4it*5
A 0106416)—3T, 4 H Santa Crutz Biotechnology Inc. o

W) SPF 94 SD KEL 50 H, fK i 1 (200 + 20) g, 1
H#T R BB R S g s ) ol S A A IES R SCXK
(3#1)2018 — 0002, 1Al 73 T EE 4 20 ~ 25 C AHXRE N
50% ~ 65% 1) SPF PR Ig Hh | S50 Hif i 1 ) 57 1 o
LR R R IR A i KON R B B S0 56 3h P 1 B
72 Lo A RAE I
1.2 Ak

HRT A3 2 AR 2 BEMLEE 10 2 SD R BRAE A =S
P, AR K RS — PRI IR TR 5 STZ 60 mg / kg, %5 [
2 R BRI M T S S R R BRER K TS 72 bR R K
B, FHCEE KR 24 h PR DRI, RGN 4% 2 K B2 i i
Wi K 24 h JREE 152 B (24 hpro) , LAZESE 3 YR ILAR A 3 -
At 16. 7 mmol / L, 24 hpro > 30 mg Ay HAF R 6] o 4t
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PR R R R BEAIL A3 M AR TR 2 | B o B2 A5 25 411K
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B 2H 2 TNF - o, IL - 18,1L - 6,S0D, GSH - Px,
MDA 7P (ELISA 35 : UK U 4141 500 mg, & i
A BRER K il B 10% B 2121503, LA 8 500 1/ min [
MR ELC 15 min, B IR R FH ELISA 2005 KRB 24
LUK FIEWH TNF - o, IL - 18,1L - 6, MDA BJ7/KF- f
SOD, GSH - Px [6 P o T AR 450 nm I T 4G &
FLUSGCEE (OD) TR ARMERTZR B A FR PR 3 i
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K [ 76 1 fe 28 BNk (Western blot) 3 |« BUK BB 4H 21
100 mg, 213 J5 A RIPA Z4 M0, $R BV 2B, oKk
FHEE B E & (BCA) 5 F 652 nm % K Rl 22 SIRT1,
Nrf2,NF — kB p65 £ [ B FE o1 45 2R AR AR s 21 [
SERE (5 g/ mL) , il 8 129% 43 85 I 1 5% He 4 B 5 fin
A 10 wWL AR RS, K385, 0K AR I, & R B AT 2 h,
—Pi4 CHE R, “PUEIRME 2 h, #5022, &5
JBE AG I A BE R H Image J 3RAF 34T 2 2007 o
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Trizol % #2 BUA1 21 4 RNA, I 5E A RNA #R | 300 s 5
7 & A B eDNA, #1417 A Wil 5% 2R 0 (PCR) 431
PLB - actin HZ I W S H0R 95 CAEPE 10 5,60 CiR
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Tab.1 Primer sequence of each gene

AR HE V1
SIRT1 AGGCGGATTTCTGAGTTCGA
CGTCCCTTGTAATGTTTCCC
Nrf2 TGGCAGAGACATTCCCATTTGTA
ATCAGTCATGGCCGTCTCCAG
NF - kB p65 CGACGTATTGCTGTGCCTTC

TTGAGATCTGCCCAGGTGGTA
GGAGATTACTGCCCTGGCTCCTA
GACTCATCGTACTCCTGCTTGCTG

B — actin

BUN, Cr /K F-H1 0 B TH R (P < 0. 01) s SR 2H He A, BH

e B 2EL A 250G R B A 4 K

R FEAR (P < 0. 05) , HATZG T e 77 ek 20 A0 2 2H 2k

B AR 2,

x2 HHEXNEAKRMAER 24 hpro, BUN, Cr 7K FHI ST
Lb#E (X = 5,n=10)

Tab.2 Effect of paeoniflorin on blood glucose and 24 hpro,BUN

and Cr levels of rats in each group(X =s,n=10)

VAN WS @ i 2 O = o 15150 (1 =4 N = |
JH AT LA YA e A AR S 20 IR T 5 R R 2 K
AT IR L R A 2R RV N ER TR AR /N B NER R
JIE R IV AR A= B () ST 7 0 S /N R K e
Wl | A8 20 B IR e D L KRR A U I el
TEULIE 1,
2.3 BHAH INF - o,IL - 18,IL - 6 KT
523 U A BERUZH R BB ZH U TNF - o, IL - 18,

IL - 6 /K FX I B TF 5 (P < 0. 01) 5 SHAHIL s, B
X REZ R AT 25 AR | e ) 2K U AL 8 R AR bR
I BRI (P < 0. 05) , HAT 254 i ) i A AR e 2
REAPG T B i o2 SR L 3

£3 HHEXNSAAREHALHRTNF - o,IL - 18,IL - 6

K EHIBZMMEL B (X +5,ng/ mL,n = 10)

Tab.3 Effect of paeoniflorin on the TNF — «,IL - 13 and IL -6

levels in rats of each group(X +s,ng/mL,n =10)

ekl ffg(mmol /L) 24hpro(mg) ~ BUN(mmol /L) Cr(mmol /L)
FH4 7.46£2.49  13.42+2.88 5.13£0.77  22.57£3.04
B 28.17£9.62"  76.41£11.32" 1406+ 1.34"  45.19£8.09"
fa s B4 1.68£4.60%  29.59+£7.45™  7.34£1.45™ 26.575.30™

L.
GHFUATAE 193425067 42.08£5.73  10.48+1.14™  36.28+6.95™
GHEHANEL 1596837 35.59:9.27%  8.051.33  30.36+4.75"

E:HEAMLE,P < 0.05,7P < 0.01; HAEA k4,
P <0.05,%P < 0.01.H2. K3ZK5F.

Note:Compared with those in the blank group,”P < 0.05,”P < 0.01
(for Tab. 2 =5 and Fig. 2) ; Compared with those in the model group,
#P < 0.05,%P < 0.01(for Tab.2 -5 and Fig.2).

2.2 BHELAREES

HaEPa g A KREREHRZIR. £
PRI 9% A5 b g B ARURE IR, A B i I S R B, R AR
Bl Bk L OGEE o PHE X B A KA 25 14K L= R e
HEB A E BB R %, (R0 i T RIS RS
MRS KB AME HE B A R, 5 HA KR EHAH
SEA R UL S AR Ak 5 AR AU ZH K BV /INBR TR AR O,

A INF -« IL-1B IL-6
eapil 1.240+0.310 0. 146 £0.017 97.490 + 24.210
AW 3.520£0.500"  0.483£0.054"  187.050+32.670"
T X R 4L 1.630 £0.450%  0.195£0.061  126.500 + 37. 150*

HHHEA TA 149.780 + 41. 540"
CERE Tk 135.070 £ 30. 190
2.4 BAL% SOD,GSH - Px iF4 K% MDA &8
5578 A A AR B ZH 4 SOD AT GSH - Px
BTG PR S5 B G R, MDA S B B3 £ (P <0.01) ;5
BT L5, BHPE T IR 2 B A5 25 A1 L a0 i 4R RV
ZH 411 SOD Fl GSH — Px (W3 PE 35 B i 75 , MDA % i
W (P < 0.01), HATZ5H 15 7] 5 4 A AP0 12 20 2
HHI D R EKA,
2.5 'B#H4A5 SIRT1,Nrf2,NF - kB p65 EBRixKTE
523 VA A AR KRR 2 21 SIRT 1 R Nef2
Y H 1 FRIRAKE 4 B BRI, NF - «B p65 MY & [R5
KRR TR (P < 0.01) ; SREAIZL L H, BHAME X IR 4]
FATEGHAR e 7 i 2 R U ZH 20 SIRT TR Nef2 1) 2
235K - B B THE , NF - kB p65 1335 7K - B ik
R (P <0.05) RN 2,

0.278 +0. 089"
0.212£0.033"

2.140£0.720%
1.860 + 0. 830"

A 2G4 B AAA CorEExEA D HHFRNBA E HHEEHHEA
1 BAXARBALRELSFE (HERE, x 200)
A. Blank group B. Model group C. Positive control group D. Paeoniflorin low — dose group E. Paeoniflorin high — dose group
Fig. 1 Patholmorphology of renal tissue of rats in each group(HE staining, x 200)
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x4 HHENESAAREHLHSOD,GSH - PxiF1E K MDA
SEMFMEEE (X +5,n=10)
Tab.4 Effect of paeoniflorin on SOD,GSH - Px activity and

MDA content in renal tissue of rats in each group(X +s,n =10)

ikl SOD(U/L) GSH-Px(U/L)  MDA(nmol /L)
YU 457.62+35.03 57.42+6.74 2.56+0.35
A 226.59£29.70"  31.03+4.98°  4.87+0.23"
Fa e 5} R 4L 378.51£26.48"%  49.52+6.35%  2.90+0.26"
HHFEAEA  318.79£31.24%  38.25+5.44%  3.49+0.28"%
HHFHHEE  342.90£34.37%  43.18+7.59"%  3.11+0.42"%

2.6 'BZA#AF SIRT1,Nrf2,NF - kB p65 mRNA FKik7kF
525 A b, R K BUE ZH 40 SIRT1 RN Nef2
1 mRNA 35 7KF- Y W] B FEAIK, NF - kB p65 ) mRNA
FIRIKOE I BT (P <0.01) 5 SHEIRIZH s, B T
R ZH S AT 254K L e 70 2 K U 2 20 STRT1 A Nief2
1 mRNA 357KV 40 I 785, NF - kB p65 [ 357K
R BT (P <0.01) 25 W35,
R5 HHFENEAKREHLA D SIRTL,Nrf2,NF — kB p65
mRNA RiEKERHRMELE (X 5,1 = 10)
Tab.5 Effect of paeoniflorin on SIRT1,Nrf2 and NF — kB p65

mRNA expression levels in renal tissue of rats in each group

(X +s,n=10)

25 SIRTI Nif2 NF - kB p63
TN 0.59+0.03 0.73+0.05 0.15+0. 04
A 0.25+0.04" 0.30£0.02" 0.68+0.03"
e b i BB 4 0.48+0.067%  0.58+0.04™  0.32+0.04"
EEEESk2! 0.36+0.04°%  0.47£0.05"%  0.52+0.06""
CEE TR 0.42£0.05  0.55+0.04™  0.41+0.05™

3 itig

DN ) 2 9o BIL ] -5 P FUE 5 i B S8 A IO 385 | e 1
DR 3 UIAR G, S B R s s MRS e S AL
PRI H IRJE DNA S5 & A U, LR BT AL fE
U558, 1 R SR AR R i 5 AR M A A i R S R
WNZ R RN 205, dE— P B DRt -8,

SRS
L5

SIRT] | s —

1.
Nif2 | - — - — — 0

NF - kB p65 | == Sl — - e

1.5

SIRT1 J&— 2415 1125 L WE AL , eV 15 MLIA %Ak
I RN A RN AT 9 T A 22 o A B B B
Nf2 55 Z i 53 R BE L Ak , DA T2 M 40 M PN 98 6E 5
AL I BORE DG 3 AR IR 1100 o Nef2 J2 T4 P IR M BT 4
B ) —FAZ O S -, # LERASR 5 kelch B3
AN LB T 1 (Keapl) 454 T4 M5 b, 1% Ak 19
SIRT1 g 7 Keapl (A4, i Nef2 5 Fo A 25, 5 i it
N 20 RELAZ TR S ST ) Nef2 BE R T PR AR 12, 2
e ZH SRV L ) B AR A RE O, DT 9B U A A 1 TR
FRREL 20 g Ak Nef2 1 3 Ak 36 W] 38 A 98 4% NF - kB,
It B 2 2R A P A L PR - 3Rk K P T A4 B DR A 1
FHIBIONF — kB J2—F LAY AR 28 5 s I, e fe ik 4
925 21 M 9V B % Ak A M TR 43 0, E 22 AR M h
RAEAE Y4 SIRTL ] 38 i fiff NF — kB p65 W.4£ 25 &
P A T 10 ) NF — wB 36 Ak, 300 i 35T 0 98 1 DR iy o
FE IR, PR A UEAR ST SIRTT AY 36 £k T 42 E NRf2
Fib, I NF - «B B9 %% S 36 %, LA SIRT1 / Nrf2 /
NF - kB 5 38 #1750 ¥ bR , AT 68 B 0 i) DN 4 1k
I B K S AT DN T e O DR A AR B Y AE IR T
T

FIATSH 2 B B RHE AT 25 19 T A b 2 ey
— Pl R B, AU R R e SRR TR
PRI R R ML BERIE ST H B 2 SN B0
BIR YT R FE TR B R DO AT 25 R AT B T e 32
A W R Y, B R DN R Y /N B ZH L A5 IR
A UGE B LA BN, {HH X DN v FE AR T BIL
WA TE A I

ARG BN AT T U5 DN AR R — i
i R A AR R 4 W 8 k3%, 24 hpro K23 i IfiL B /K SF- 24 1
B A o BUN I Cr 2 S BB T BB Y SR 224 A7), AT 2Y
T E 45245 , DN BIRIK FUMYE 1 BUN & Cr 7K -1
AR ZH B 0 R AIR , 4R AT 24 BRI A% DN B A K e
R, B B S e 05, 47 DN B4 BH & (36 97 7 . DN

EEESN EASESIN

1.5

1.0

Eibil]

0.5 0.5 0.5
Boactin | w—— — — —
a b c d e 0 0 0
A
a. £@4 b B e MESRA Jd HHFRANZTA e FTHFGZHNEA

A, BRA B, - B, #3ELH (5 5] 4 SIRT1, Nif2,NF - kB p65)
El2 &AKXRBHLADSIRTL,Nrf2,NF — kB p65 HIE B FKIEKTE

a. Blank group b. Model group c. Positive control group d. Paeoniflorin low — dose group e. Paeoniflorin high — dose group

A. Electrophoretogram

B, - B,. Data statistics (SIRT1,Nif2,NF — kB p65,respectively)

Fig.2 The expression levels of SIRT1,Nrf2 and NF — kB p65 protein in renal tissue of rats in each group
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' 2H 255 B A R AIE 32 BN B /N R R, R I R IS
HAJE BN L B2 K M R A M iR SRS iy 1A 1 AT
M, AT 25 BE A RS DN IR BB /NER B /N 4R
ZUEIRAS U BB IE & 2 10 I A 2L FE i A )2
AT IE S HO DN B D RE B9 ORAPE FH o B I 8 1 B 1T % 4
A IV T B 7 B I TR 2T 3 L, S BOE /N BR R A i S
FEFUE AL 5 DN R SR REYIAH R R3]
AL, A5 T W5 , DN A ALK BRUE 4128151 K iy
TNF - o, IL - 1B, IL — 6 i 2 4 it X 1) e 35 /K P 1485
B2 W I B AP . SOD J2 A N 4L H F JE 1 RARTE BRI
X T LR LIRSS A R ) A B4 T ; GSH - Px g
TH BRI N A Bt AW, BELIRT ) P 453 7 , 4R 45 40 N
AR JFUR AR 1200 MDA S AL PN I it S Ak 2 vz 7 7
Yy, o i 2 /0] IR S AL IR s R EE 2 R 4
AL, AT 25 U, DN AR A K BB 4 4L 5 38
MDA & i B R 2H B 2 9 />, SOD S GSH - Px {5 114
RS L W] 0 T e, S AT 2451 T ] DN A K BB
JE S SO, A0t AR P el AR AR A, D T DB 2 5 2H 24
PR EE , A5 B WEOR B4 o el 181 2 F e 5 AT 1, AT 24
2 T DN B R LR 2040 rb SIRT A Nef2 (4 2
JmRNA B9IK, T T NF - kB p65 B2k , $R Hxt
DN BEHY I LA B JOE £ 47 1 AT 6 5 9142 SIRT1 / Nef2 /
NF - kBt
Zx LTk, AT 51T B I ko DN ALY K BRI ' JE
PR AR FIMLE] T 6B 5 4% SIRT1 / Nif2 / NF - kB
T I U T SR RSN B R A AT O
S 3k
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