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BB LR R AR T NS R Nief2/ARE 18 % 1 52 i
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(1. TP EHXZ, kg 110032; 2. TTPEH KXY WEER, %M 110032)
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factor 2, Nrf2 ) /5 48 A S W TG /4 (antioxidant response element, ARE ) 3@ % , % 4% 5t %80 W OV H, I AR E R W AT G o 77 i 4
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Effect of Tangshen’an on Nrf2/ARE Pathway in Human Renal Mesangial
Cells Under High Glucose

LI Du', YAO Yu-shan', ZHANG Xue-chen', WANG Mei’"
(1. Liaoning University of Traditional Chinese Medicine ( TCM) , Shenyang 110032, China;
2. The Affiliated Hospital of Liaoning University of TCM , Shenyang 110032, China)

[ Abstract | Objective: To explore whether the renal protective effect of Tangshen’an is related to the
activation of Nrf2/ARE pathway, the role of anti-oxidative stress and reduction of inflammatory response. Method .
Male Wistar rats were randomly divided into 6 groups: normal group, model group, Tangshen’an low, middle and
high dose groups, and irbesartan group. Their drug-containing serum was prepared from each group. The serum of
normal group was added into mesangial cells cultured in normal concentration of glucose, and the serum from other
5 groups was respectively added into the mesangial cells cultured in high concentration of glucose. The mRNA and
protein expression levels of nuclear factor E2-related factor 2 ( Nrf2 ) and its downstream factor
v-glutamylcysteinesynthetase (y-GCS) were detected by Real-time polymerase chain reaction ( Real-time PCR)
and Western blot respectively. The levels of interleukin-6 (IL-6) and tumor necrosis factor-o0 ( TNF-a) in the
supernatant of each group were detected by ELISA. Result: As compared with the model group, the mRNA and
protein expression levels of Nrf2 and y-GCS were significantly up-regulated (P <0.01), and the contents of IL-6
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and TNF-a were decreased (P <0.01) in various treatment groups. Conclusion; Tangshen’an can activate Nrf2/

ARE pathway, decrease oxidative stress, reduce inflammation, and eventually achieve the role of renal protection.

[ Key words |

Bl PR JW B 9% (diabetic kidney disease , DKD ) J2& bl

PRI B o AL 08 1 SR 5 O R = — 1 T 7 O
2% DKD HY & Az R 72 Wl PR A 5 40 dal ik 155 i 2 1)
ORI, W5 R, A AN O JAEAE DKD & A=
KRR EE A . B I NF-E2
1% A 7 ( neclear factorerythroid 2-related factor 2,
Ntf2 ) /91 & 1k /& N JG fF ( antioxidant response
element, ARE) 8 % J& 12 4> Ny 1k & B Y f5c 8 2 1 471
A I HOE B 2 — , 1238 % R R gl I AR A A bt
AL FE D R Ak, A y-45 &t IDE R 5 L (-
glutamylcysteinesynthetase , y-GCS) , [fil 1. & Jill & [ -1
(heme oxygenase-1, HO-1 ), [ & 1k & J& -1
(NADPH ; quinone oxidoreductase-1, NQO1 ) z 3] N
T 52 B DR 37 2 240 B ) B e, X 604 DKD 7E N 1 £
Tofr L4804 IO I8y 3 R L A 1) 5 R LA R A 1
FA' o A TR 75 i 30 S 06 BF 8 R B0 2 T
D PR R B A 1 R L A DY R (MDA & i
TR, S B (SOD) |, 45 e H kit S Ak 9
il ( GSH-Px) ) 3 1 7+ w0 , AT $o S A0 v i
ARBFSE 8 i A SN 8 LA Nef2/ARE 3 o0 U1 A A,
PN D] F) B 53 00 I 198 7K P R M VB 22 1) B MEE R 3 £
RS 5 & P A AR R E T 92 58 S AT G
Shy H ks PR I FH 4 AL B AR 4R
1 ##
1.1 i mmanye o &Mt {d R SPF 2% Wistar
R 30 A, AT (230 £20) g, Wy {12 T KA AW
ARABRAF, & HIES SCXK(i1)2015-0001, A
JINEK ZR A0 I BR , 5245 4200, >k U5 36 [5] Sciencell 2
w0 AN R MA: RO R A E . AR ST SR
PRl T BE 2 R e S I Sh e B R B e v (2
20161202) , 7 & H B (8 3 2 51 25 K sh W) o o8 48
S
L2 249 BEB LT (B30 g, K% 20 ¢, 1+ =
20 g, MIFd ¥ 20 g M 252 20 g, INBT N 20 g, KB R
1S g, BT 15 ¢, 48 10 g) hM &L TR
R R R B 2y S A B AR Bk AR A E AT
2015 AR R E 2 L) AR DG RLE | $% 4% 58 7K B 43 )
RO TRV Ry 6,18 ,54 g+ L7 W5, L TP =
2RIt B2 B b 2 B 4R 415 e DL Vb 3 (1 A 38 iR
FEBTH ) 254 FR2A B, [ 25 #E 5 J120130049)
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1.3 {7  RPMI 1640 B 3% Bk, 8% M2 £k 22 v W
(PBS) ( 3£ [# Hyclone 2\ &), #5435 & 10040586R ,
AB10115027) ; trizol ( & [# Invitrogen 2\ &, it 5
14105) 5 Ji& 4 1 3 ( € Gibco 7% ®], #it =
1108862 ) ; PrimeScript ® RT reagent Kit with gDNA
Eraser i, #| &, SYBR ® Premix Ex Taqg ® I (Tl
RNaseH Plus) , ROX plus i # & ( H A Takara 2\ ],
It 73 %l 5 RRO47A, RR82LR) 5 A J5 B-NL3h & B
(B-actin) — T ( 3£ Cell Signaling A ], it 5 #
4970) ;BCA 4 11 ¥ B I 2 12051 &, SDS-PAGE % i
PR e i 0] &, R B ECL Ak 2 RO &, 1B
WEREN & (B REWHEARGRA A, #5550
51>k PO012S, POO12AC, PO018A,PO019) ; A [ 40 L
I 2R -6 (T1-6 ) Mg 1B 40 92 W B ( ELISA ) A6 Il 357 &1,
NI IR AL IR - (TNF) -oc ELISA #6000 32057 & ( L7

AMEKO 72 &, #it 2 4% % & AE90247Hu,
AE90301Hu) .,
1.4 Y38 SW-CJ-1CU BB TIES (I M ik

WA FRA ) MCO-15AC 7Y 20 i 85 35 46 ( H A&
Sanyo /v ] ) ; INFINITE M200 B 2 Ty G i 45 1% ( Fiw
+ TECAN 73 #] ) ; Stratagene Mx3000P il 5¢ ¢ & &
PCR X (& [H Agilent 23 7)) ; DU640 B ZE 1% R 73
i ( 2 [E Beckman 2\ 7] ) ; Chemi Imager 5500 %Y %
it 1% 43 M1 & Gt ( & [# Alphainnotech Chemi Imager
2N H]) s DYCP-40C UG HEAL, DYY-12 B 3k A (
L 5 — A& T ) s MR1822 AU AR i 5 3 25 .0 AL
(#:E Jouan SA 2N¥H]) .

2 HiE

2.1 M IR FigE NE/INEKER AN bk i vk 2
I Ji T T oS A AR, 3 i) e T B SRR 96 L AR
L, E T 37 C 5% CO, [HIREFEFA R 7,24 h J{F
FHE IR, FE ORI BE A M, i ACKT B R W, 4k 22
37 C 5% CO, T Hi 3%, AN A KOAROL R4, 2 52 0
BEARR, B 2 ~3 d EAT 1 O, 2= 40 i A K R
80% fili & .

2.2 AMEARAR A% AR I S AR R A TH B R
PLJCTE 8 il PBS Z2 i o 1 ~2 W, A B B
ity 1 oL $2 2 55 30, 600 10 WA o i A 40 i R T
THAL 1 ~3 min J5 ] G005 UL 4 40 R , 00 26 30 41 i
Jo 1mT 445 200 e ) Bt 7 K, A R 25 7 Ry 1B KO, A
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AR ML R TR A AR, S R RT-PCR 5|53

HOR RS 300, R BB T L RE AN, Mg Toble D Primer sequences of RT-POR

Wi ,1 800 r-min ' B0 10 min, 3 I35 W, I AGE & S AR GenBank 45 SIFHI(5'-3") KB /bp

B SRR TR R A RS Nrf2 NM_006164  ACACGGTCCACAGCTCATCA 73

FEHLAYT 6 2 . ATCCATGTCCTGCTGGGACG

2.3 SEMEEA 30 KR, BENLSY b IE B 4. y-GCS NM_001498  CACCCTCGCTTCAGTACCTT 154

)F% HIZH ML b oS EH. e v IHA , BE CCGGCTTAGAAGCCCTTGAA
OSERI M S 1 RS, 1E 4L R g T 2 R B-actin NM_001101  GAGCACAGAGCCTCGCCTTT 70

A PRER K HE MR L R R A A ) e A 2 TCATCATCCATGGTGAGCTGG

6.,18,54 g-kg '+ d~ a@ﬁ%wu R JE LD 8

4135 mg-kg ™ - d YR EAE S ELLGS J, TE RBEAM Nief2,y-GCS I RIL UM B X IR

g2, %éﬂﬁﬁaﬂa K. RKHEH 1 h 5,4
i E kR . 3 000 remin " B0y 15 min B I,
56 C/K¥ 40 min K& #MA, 28 0.22 pm FLEE £ 3k
IR IS URBR A, T - 80 CUR A4 H .

2.4 Wi SR AN DA AR R 2
VT B A I ) 5 3% 40 i, s R RN OE 4
(5 mmol- L™ # %% +15% Eﬁﬁfﬂxﬂﬁ%) 7 20
(30 mmol- L ™" # &% + 15% 1E % K R i) , b 5
AR A4 (30 mmol - L™ i 4 B + 15 % Wl B 22 I
GG ) BB PR 4 (30 mmol - LT 4
Wi+ 15 % B8 B 2 v 35 o 25 90 103 ) FOBE B 48 v R
41 (30 mmol - L™ # %5HH + 15 % Hl B 22 785 77 2 24 0 1.
), JE YA (30 mmol - L™ A & b + 15% Ju I
VAR5 T ) , B SR 4 24 h J5 AR A 1 s TR
Ko A L FE T+ O F A A

2.5 SCnf ok B R A W BE X R WY (Real-time
PCR) A6 i /25 B PR B3 N B 5 B84 Jfs Nef2, y-GCS 1)
mRNA %Kik BB /NERRZBE4IAE 1 x 10" 4~/mL, #%
TransZol Up 7] £ 1 I FZ IR RNA , {ff F A% R 25 1
SYBTASORE TN W O BE AL TS RNA Mk B UK & B
RNA [y 58 8P o e [ i 70 6 & U™ ¥ cDNA L4
CLRfEE M o Kl & 45 () cDNA 17 PCR ¥ 3%, )2
WAK % :2 x SYBR Green QPCR Master Mix 10 plL,
RNase Free H,0 3.7 pL, X otk 0.3 pl, I
WS4 2 L, FUESI 4 2 wL(ff i Primer-BLAST'™
Wits W, 5l Wy 51 0 3% 1), &% 5% ™= ¥ cDNA
2 wLo B £ F R 95 C AR YE 3 min;95 CAEMES s,
60 ‘CiR & 1 min 5 REFIGMFE S, HE 40 MEIF;
FEAE PR RN I , i 5 B 26 o # PCR A4 18 340% I
Wit 2, PCR O St B 1 16 s of iif £k, BT 15 4% K i
C, fEAIFH Plaffl"™ 77 353+ 55 H 45 B i mRNA #4947 X
Tkt

2.6 TEERPEEIIEE (Western blot) £ i /5 ¥ 3 5%

SRR RS R 0,0.5,1,2.5,5,10,20 mg-
L' 4% A,B ik 501 L@ fid & 3% & BCA TAEW
A5 il S 45 BT o e B ) B, 1000 WL i A 0 A
U B BOFIE E O E . HEAMNEMSS
6 x ARG pBIR A, T Milli-Q H, O 3 % 3158 4 Y
o FE AL TE 100 C A S 4, SDS-PAGE HL K 43
BB R NC B b, 5% iR Wi ks BT 1 h, fin
—$Hr(1:3000) ,4 CHFF LK. F TBST PR3 Ik,
Y10 ming BT =477 (1:5 000) i@ H 1 hy
TBST V&K 3 ¥, 44K 10 min, {88 ECL ) A, B W%
AL 1R & 7€ NC B I im ECL R & W, H H
PR EE RS I A S e FE IS %, % R 7 e NC
B LR, B I A B R . LR K,
PER RN BURK R A E W E % . WKV
LA, KT
2.7 ELISA £l = W5 A58 T R BE4H I IL-6, TNF-
o B E om0 U T E A AR A SR E R, A R
ELISA 27 & U0 45 8 4F A2 1y i A7 34, HI g Ar A
T 450 nm P K Ab RS DU 45 AL BE A AR A A
2% i & 24 IL-6, TNF-a /K-,
2.8 Hiitsabs SR A SPSS 17.0 #1748t
G3MT e AT FLBCR B R 07 220 07, 85 R DA & £ 5
TR, P <0.05 HESAHGIFE X,
3 4#£R
3.1 B Lk £ AL R B A LAY Nif2, y-GCS
mRNA RIK W 5 IE 5 4 I, A4 Nif2,
y-GCS mRNA Kk W34 m (P <0.01) , HHIAIZ L
BAAH 25 Nif2,y-GCS mRNA Rk ik — 20 i
(P<0.01), 55 0 v 40 20 bbb 5 2 v ) i 4
y-GCS mRNA FiATI i B B3 (P <0.05) . W2,
3.2 K'Y RIEAMIA Nef2,y-GCS & H LIk
SEH A R, B Nif2 , y-GCS TR 1335 W] 1
WE(P<0.01), SR i, 45 45 25 4 Nif2,
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£2 BAZAEMEA Nrf2,y-GCS mRNA RIXER (i +s5,n=6)
Table 2 Expression of Nrf2, y-GCS mRNA in each group of

mesangial cells(x +s,n=6)

21 51 FlE/g kg ™! Nrf2 y-GCS
EH - 1.01 £0.10 1.00 £0. 06
A - 1.74 £0.21" 1.87 £0.05"
R =S 6 2.84 0. 18% 2.63 +0.18%

18 3.79 0. 09% 3.04 20.21%
54 3.88 +0.24% 3.92 +0.30%%
IEAARDS: 0.013 5 3.55 +0.37% 3.41 £0.29%

HESIEHMIED P <0.01; 584 Y P <0.01; 550
YHIHA Y P <0.05(£ 3,4 7)),
y-GCSEH R LW H—F LI (P <0.01), SEN
KiEFEm AT, WHE1,%3,

S-actin 45 kDa

97 kDa

72 kDa

A B C D B F
ACTER B BERIAL C ~ BB AR b (R AL FL B YR 2
1 HABZRBEMME Nr2,y-GCS EAKRIEE K
Fig.1 Phaspholation levels of Nrf2, y-GCS protein in each group

of mesangial cells

F3 EHEBRBEMMEK Nrf2,y-GCS EARIEBR (v +5,n=6)
Table 3 Expression of Nrf2 and y-GCS protein in each group of

mesangial cells(x +s,n=6)

20 53] FlE/g kg ™! Nrf2/B-actin y-GCS/B-actin
E¥ - 0.280 +0. 055 0.229 +0. 024
B - 0.544 £0.073"  0.524 £0.075"
W 6 0.791 0. 1252 0.741 +0. 049%

18 0.959 £0.103%  0.916 0. 0567
54 0. 941 0. 045% 1.310 £0. 025
JENRAS: 0.013 5 0. 941 0. 075% 1.264 £0.011%

3.3 BN E RN E b TL-6 , TNF-
o TR 5IEEHE, BAH IL-6, TNF-o
TEIE(P<0.01), SHEBIH LK, &5 254 IL-
6,TNF-o & XA RIFEEE T (P <0.01), W4,
4 IFig
DKD 1y % 55 HL i 1 oK 56 4 1 B, 5 & A BF 5 IE
S AN e B S R AE B R g TR 3 R
HRREZMEM . BIREIREST , S840 0™ 4
196 PE 48 (reactive oxygen species, ROS) 1 & | F !
T S BN M, 24 A ROE R TE BR AE S E, 255
- 162 -

x4 BEERWEHMBM EFRSD IL6, TNF-a FEHNHM (5 =5,
n=8)
Table 4 Levels of IL-6 and TNF-« in supernatant of each group

(x+s,n=8) ng-L~!
20 5] FliE/g kg ! IL-6 TNF-a

EH - 17.17 £0. 26 65.46 +1.69

155 754 - 24.08 +0.33" 91.25 +1. 10"

BB 6 22.11 +0.23% 84.89 +0.20%
18 19.86 +0.27% 76. 64 +0.96%
54 19. 82 +0. 34% 74.70 1. 11%

JE L Vb 0.013 5 18.07 +0.27% 73.06 +1.32%

AL B 2 2 200 A 43 R0 4 P A7 B M R AR e R L I AR
DKD 2y 58 i P 52 M 1 WL & o 7 2 Wi el 22 L AR 2
TR PR G i — B IR S, RRE A B 7E 5 I
Wl LB I O 3 0 o B I o AR R 3L A2 20
11T 5 R T, U AL R R
A WESE & B DKD 19 & A=k i R v, A AR i
AR AE BN, T A8 S S 2% {48 A 107 3 4 i
W AR

Nrf2/ARE i B 09 50 %816 0 Ve I 2 8 2 ik
S5, ARE 2 40 i £ 47 8 P R I B O Y X — A
DNA-JE 3 745 & 7 51, % s 7 Nef2 2 3% 77 51 1Y
WO A, AR BIDIR ST IR P A T AR R RS R
BORET Nef2 8 AR5 RUIF 456 ARE, 14 1
Nef2/ARE 38 % , 4% 1M J5 sh e b 5L 5 5 11 AH i 25 iy
¥, 40 y-GCS,HO-1 &5, K ARG S8 AL N e 1, OF
M ROS 2 B 8 B IE 9 9 )2 B o y-GCS
9 Nif2/ARE J@ 8 e 32 RUEW Tl E 2 —, &
PRI IE B2 e H I ( GSH) & B A — Fift BR 32 il , G
IR ER S, T2 F GSH & a, 1 5 2H 240
ML LB e 1 o IL-6 & TNF-o JZ 55 DKD
A7 RN SR AY AR R T HOK S T Al )
P /INER ZR B 2N 1 G K 4 A0 I T AR R DN
BRORE IS R JEE BE 1S o, & RCE IR 32 45 51 & DKD,
Miyauchi 4" B % #1 DKD £ % 1 3¢ th 1L-6 J
TNF-a 55 RAE AR SR ILH B Z

KT DKD W67, 78 B LIS 55 5K R % 1k il
il 7] ( angiotensin converting enzyme inhibitors, ACEI)
B A B ok E 1 32 /K BH ¥ 55 ( angiotensin I receptor
blockers, ARB) 225 ¥) i 17 Bl i, JE DL 032 ARB
g — P, B B IE S HL A B E AR T AR s
5 DLHAE y BRE 25 9 % B8, rp BE X DKD LA o 3
TR, o VG S sk 8 i 7E C B2 2 R rh 27 5% ) rh )
TP b B T TR e O TR 52 25 T IR HOA, H
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Bl WO BB R T R, AN AR R R
DKD 2 75 [ 5 A1 0 S flt _F T2 a0 9 8 L 75 ik
W2 ZIE . X e M6 7 B 78 DKD & /4 & '
AR . B LK T SIS EY
YL B, DAAE NS R = £ DAAN B 96 I, AR SE R 25 R
AN, TOTE M I PR 2 T 8 2 AR 1 2 I, B A 2 Nef2 11
FRME TIE®AA W 8 LR, X2 H T e iR s
N2 () 3 58 B BT, TR AL Nef2 HE A A0 i S
ARE tHZE G ek 3Z ARE J8# )RR y-GCS ik LA
T E AR 25 T UG N2 2 y-GCS 335
BRI B 5, Nef2/ ARE 3 [ iF — 25 300 UL &k #5 9t
FALRBE A . AN B W 1L-6, TNF-o 75 2
(R38R AU 20 B0 0E H 41 B B 3G, 4% 25 T+ BUs
FIR TR, AT DL S B PR i IL-6 Je TNF-o 45 8, 3%
TN SR E S INE , B B 22 FE DL Vb 48 25 B 30 361 5 E S5 I o
ZE LTI HEW TGI8 R B A R TE DL vb A
REMIG Nif2/ARE 38 [ DL T4 1k R 3%, 7 o 3% R e
SR, SEE0 B E B A
Bigh AN S0 58 N T L T P B 2 K2R KBTS 5

B 53 T I E AR T S I RO R
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