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[# ZE] HM BAERWTEEE /NS LR 20 Toll #3214 4 (TLR4 ) 23k 1)5% M S % {447 i# ( spironolac-
tone, SP) X HZR W FHEA . Fik  AIMEFRE/NE LR 41 (NRK-52E) |, 43 A 4 (5 mmol/ L ) %5 i 1)
DMEM) . Z#i2H (25 mmol/L #5459 DMEM) | SP 2H (25 mmol/L #j 754 ) DMEM + 10 " mol/L Z¢{K &7 ) . FHH
Yl S Ak 2 \RT-PCR  Western blot 45 %5 2H 4t ffs TLR4 25 A1 mRNA FRiA 1500, [F] B B B 5 5% 13 iR A ELISA
PR A6 (IL-6) SR RIER F-a( TNF-0) Ko Z5R  RilE41455% 6 h TLR4 mRNA 31 RAHE 5,24 h {)h
1= FApE4 ; SP 41 TLR4 mRNA BH A1 [FI A 300 s B A 1 2235 BT i FIRME 4 . b4l 5% 24 h TLR4 2 (41K
WHLE Tt ,48 h TLR4 85 11 K38 —2 7)1 ; SP 41 TLR4 25 [ 33k W AT [m] B 300 v W AL 353, (BT o T I 4L
A 1L-6 ' TNF-o S ARAHA W S TH 5 1 SP 46 IL-6 \TNF-o 75 TRHE4 (B B T Ebid, & mhea
NRK-52E 4 jfif¥) TLR4 ({3235 bR, TNF-o | IL-6 55 5 PR F 3R 35 FH i, TLR4 25 7 0 PR B8 1) (A i S i 5 &2
PAET 8 AT 38 T A TLR4 3k KF 38l JCHRE A BT A A B, 36 AT BB e R B h B B RO AP VR R A AL
filz—- [HhE L/ ILRZE,2010,12(4) :280 —283 ]
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Effect of spironolactone on the expression of Toll-like receptor 4 in renal tubular epi-
thelia cells exposed to high glucose

LIU Kang-Han, ZHOU Qiao-Ling, AO Xiang, TANG Tian-Feng, HONG Xue-Min, BAO Rui-Lan. Kidney Disease and
Blood Purification Research Center/Department of Nephropathy, Xiangya Hospital of Central South University, Changsha
410008, China (Zhou Q-L, Email ; zhouqling@ yahoo. com. cn)

Abstract: Objective To study the expression of Toll-like receptor 4 ( TLR4) in renal tubular epithelial cells
exposed to high glucose and the effect of spironolactone on the TLR4 expression. Methods In vitro renal tubular epithelial
cells (NRK-52E) were randomly exposed to DMEM culture solution with low glucose (5 mmol /L), high glucose
(25 mmol/L) or 107 mol/L spironolactone plus 25 mmol/L glucose. Immunohistochemistry, RT-PCR and Western blot
were used to determine TLR4 protein and mRNA expression. The levels of IL-6 and TNF-« in the cell culture supernatant
were determined using ELISA. Results The expression of TLR4 mRNA in the high glucose group began to increase 6 hrs
and remained at a higher level up to 24 hrs after exposure as compared with the low glucose group. The TLR4 mRNA
expression in the spironolactone treatment group was significantly lower than that in the high glucose group, although it was
higher than that in the low glucose group between 6 and 24 hrs after exposure. TLR4 protein expression increased
significantly in the high glucose group 24 and 48 hrs after exposure compared with that in the low glucose group. The TLR4
protein expression in the spironolactone treatment group was lower than that in the high glucose group, but higher than that
in the low glucose group. IL-6 and TNF-a expression in the supernatant from the NRK-52E cells in the high glucose groups
increased significantly as compared with the low glucose group. The spironolactone treatment group had significantly
reduced IL-6 and TNF-a expression compared with the high glucose group. Conclusions High glucose triggers an increase
in the expression of TLR4 and inflammatory factors in NRK-52E cells. TLR4 may participate in the progress of diabetic
nephropathy. Spironolactone can reduce expression of TLR4 and inflammatory factors, which might be attributed to one of
the mechanisms of protection by spironolactone against diabetic nephropathy.
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W PR ' 95 ( diabetic nephropathy ) J& i1 F K 1]
BT S5 T B0 — B8k B, R i 78
2 AR S50 B A B R, W0 /NER I s )
UL Z U E- WU e H B AL Y R R
F BT AR B AL AR S . BT A DG SCHR i
T8, SE R B AR RAE R S50 DRI B s 1) R AR A
ETEmUINCR, 5 2 A 2 A s s B IR
B R RE g . Toll BE2Z A 4 (Toll-like re-
ceptor 4, TLR4 ) J& — B [ 7Y 5 i 8% 11, 3 2o 334006 4%
K F «B(NF-KB) , 1755 4 i 241 i ] F 240 i 5 1y 4
Ry 7 R SR o FRATT AT U AE Y A 0T B
S BFFEIESE TLRA 76 155 I 1 B 458 2 RO PR
B U HAP h IR R IR ERRES ST
o ML B A R DR 6 T B RE S 2 AT
T AR SRy T (] R SZ AR FE B0, el A 98 R WA B Y
RS RE POVE Y FL 22 PR GF 308 J2 75 36 B /NEY b Bz
AL TLR4 (1) IR FAAERE M0 v 0 SCHR AR IE o A5
BT ST BB T /NS bR A TLR4 351
DL SRS 0 ARG 1 T I EH]

1 #RSH%

1.1 NRK-52E W15 B SRIG4 4

NRK-52E ( H il K27 42 22 0 AR ) T &
10% Jify 25 1L ¥4 1) DMEM AR 8 55 52 W b 37°C (5%
CO, MiBEE % ,0.25% REGH L, 1 4 /240, FITC I
7% DMEM 3% NRK-52F [fl8:4k 12 h J5 . 434 3 40
2R FI A DMEM (#5545 5. 0 mmol/L) , &b
ZH % FH = 6 DMEM (#2588 25 mmol/L) 555, SP 2,
KFMA 10~ mol/1 ¢ {k&F 38 ( Sigma 24 H], 3£ [H)
=B DMEM 1557
1.2 #pEseEHFERN TLRY EEHRIE

NRK-52E L4 2 x 10" 450 T 6 FLA & % 40 2 e
F,4% Z RS EE 2 h, R diiiby:z
HESAP 00 & (A ) BT, TLR4 i KB
£ PR (Santa Cruz, US) (1:100) 4°Ci37%, 4
PR MCH EBU b R dE 8 ) % & 30 min, 5%
BERDUE Y R - R (R L) W
30 min,DAB {4, JR AR K 4%, A et - B A
FESRANML AT 400 A58 T BEHLIEIR 10 ASHLET , R H]
Image-Pro Plus 6.0 A TLR4 AR5 1
10D {8,
1.3 RT-PCR #3 TLR4 mRNA %%

¥ 107 N4 1 mL Trizol (Invtrogen /A&, 2
YVHRECE RNA, F i %% 53%3857) & ( Fermentas, Lith-

uania) G % cDNA 4, 5|9 i _F A T4 8, 5149
J¥%1): TLR4 1E 5] 5|4 : 5'-GAATGAGGACTGGGTGA-
3", R IA 5|49 :5'-TCTGCTAAGAAGGCGATA-3" | & %,
72414 326 bp, GAPDH iE [ 5[4 :5'-CTACCCACG-
GCAAGTTCAAT-3", 2 [a] 5] #: 5'-GGATGCAGG-
GATGAT-3", & 1™ ¥ 111 bp; 1B R 21y
54°C . RT-PCR S Jif 4% {4 : 94°C Wi A8 4 5 min; 94°C
AP 40 s, 72°C FEAH 45 5,32 AMEFR,72°C 7 min &
1S . PCR mixes ,DNA Marker b 50 KA AL,
U745 WL 7 1. 5% BEReEBE R L i vk, SAMT T
WLEEHL KA R, AR ] S50 S5 A7 H A2 5200 6 UK, BERC
B RGBT, L B R 20 % B
(AfH) .
1.4 Western blot #£illl TLR4 & H3&Kix

WCHE 25 AL 4 A 100 L 290 i 3k i 12 I
M. BCA B (HEE RN &, gl ) il &
HREE, B 40 g & A AL SDS-PAGE HLJK 3 h,
100 V %[5 90 min 2 RRM LM F, & T 5%
RW5 TBS il M 2 h, F£H1 K TLR4 £ 41
(Santa Cruz A a], ZE£E,1:1000)4°C 57,1 x TBST
PRUE 10 min, 3 3¢, B i AL W) B bR 10 BT F 1eG
(1:3000) %3k 1 h,1 x TBST {E %k 10 min,3 Y%, ECL
(Santa Cruz 23], SEE) W AMH4 . R LA
HI S 6 K, BRSO RGEE &, LU H 1 ST
TR (AE) o
1.5 ELISA # IL-6 ,TNF-a {3 %

3 4[] NRK-52E DIJ5FpF 6 FLii 5 24 h 48 h
JE WS 1T R, AR S g 2P B S IR R 6wl W
(R&D 2AF], ) , LIFgFRYAE 450 nm i & OD f
(RLIEP K 630 nm)  MRAEFRAERTZE &% OD {545
FEA B AH L R
1.6 SitFaE

BB FHE = il (v +5) FROR, N SPSS
13.0 AT A0 B, WAL LR A ¢ K
5, Z2 A IA) LL 3R R 22 43 i M LSD 2 i T %,
P <0.05 S AT FE L.
2 #R
2.1 NRK-52E i1 TLR4 mRNA fj5&ix

{CBE4L Y NRK-52E ' TLR4 mRNA 21X 335,
A ) 5 R 25 S e 2 B (P >0.05) ;3555 6 h
Ja b4l TLR4 mRNA kB4 ] B &, IF
Pedpimm F235 % 12 h, 24 h J5 B 3584 Ir R (B4,
5 TARMEZH (P <0.05) 571 SP 2 TLR4 mRNA ik
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AR T R 2 i 2k (P < 0..05)  (H AT 5
TFAHAE (P <0.05) o WA 1,

%1 NRK-52E TLR4 mRNA RikEE  (n=6)

6 h 12h 24 h
fbhe 0.083 £0.018 0.066 +0.013 0.085 0. 026
AL 0.914 £0. 155>  0.645+0.112"  0.572 +0.099"
SP 41 0.677 +0.089>¢  0.441 +0.090>¢ 0.230 +0. 040

SR L, a:P<0.05, b:P <0.01; 5@ 4L ILEL, c:P <
0.05, d:P <0.01,

2.2 NRK-52E TLR4 EEHRE

e RE L 45 1 R . TLR4 32348 T NRK-52E 1y
21 R 43 A0 MBS, EHE DMEM 1532 F 24 h |
48 h TLR4 RXEF L= E XL (P>0.05);5

ISl

[y

OB bR, 2 35 97 24 h B TLR4 By 3K A i
FVEL,E55 48 h 5 TLR4 Fik#t—4 FE (P <0.
05) ;SP 2 TLR4 ik i L[] ip SRR 2H 19 e 3k
(P<0.05) (H5 @bl b, R B N (P <
0.05), UL 1, Western blot £l 25 5 /R - = b A
TR TLR4 R 3RGE s ZIRETE T 15 , L RET
ZH TLR4 kW A T [ B i s b, 55 e 2 Ak
SER—F AR 2,

%2 NRK-52E TLR4 EAFRZEER (n=6)

24 h 48 h
fpEA 0.031 £0.009 0.046 +0.020
FbEL 0.441 £0.094° 0.496 +0.115°
SP 4 0.255 +0.072%" 0.307 +0.076*"

a: SRR LR, P <0.01 ;b 5 i 41 LLAL, P <0.01,

SP 4

B 1 fEEY NRK-52E TLR4 FTiE[F 5 ( x400)

2.3 NRK-52E tiEH IL-6 , TNF-o 7K F

KRGS 48 h 5 (IR 41 NRK-52E #5351
H1IL-6 | TNF-o 52 3 IG K7, v Bl 41 B3 o 106,
TNF-o 7KV B 2 7 5 (P < 0. 05) ;7 SP 21 i
IL-6 TNF-o BJ B AK F 4l (P <0.05) HAh 5 F
fRBELH (P <0.05) , L3R 3,

%3 NRK-52E biEmf IL-6 . TNF-a 7KE  (n=6,pg/mL)
1L-6 TNF-a
fRbE4 92.3 +11.5 17.2 +6.4
RbEAL 214.1+31.5" 54.1+8.8"
SP £ 151.4 £26.0%¢ 38.6 £7.9%¢

SR, a:P<0.05, b: P <0.01; c: S5 BE4I4 lLEL,
P<0.05,

EHENE SR 24 b, THEN B SR 48 h TLR4 H KiK. TLR4 HH%
5T NRK-52E Z0 M AIA R , A TR 4L 9 0 W A o T AROMIE AL , 10 2 PRl 1 390 3k W2 T R

\Y5S

3 A

i
Wl DR s ' 0 2 W PR T B AR AL A O R E 2
— o FL7E 1991 4F Hasegawa %5 1 UG 5L AT 445 40
MR F25 T W R% BRI & 8. Dalla 27 % 3
2 AU PR I G B B AR R N Y C R AR
(CRP),IL-6 £} 4 8 1 Ji (fibrinogen ) S 48 AE ) S bk
WIPRER R TH R, B /N EREE IS5 ( GBM) ()5 5
XBER MY R IR OG . A IR R WY, R B KR
' JE MRS TNF-o mRNA B 5 5 7 0E 5 R B, 40 i 8]
ZLB 5T 1 (intracellular adhesion molecule-1, ICAM-
D)t B T o R S A 1 PR 1
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M) A TR R o L MAE R, B 2 A 2O
VR B i — R A

Toll #£5Z 4K (toll-like recptors, TLRs) &)@ —2&
FE MG 5 2R PN Z AR, 78 8 24 TR
i Sy H R ¥ A . TLR4 J& TLRs 805 A
0, eSS NF-kB 7% , )8 35 IL-1 . IL-6 . TNF-o £I
A B AR CD80 .CD86 4 kK iy F% 5% . TLR4 5%
KT /NG b AL, 7 B o PR AR R A
ZA(CsA) B R R R g R A
i A BT ATRES S ER ORI R A
FRA TR A BT 2 W27 76 35 L JR B 48 7, Angll
1% TLR4 F1 1L-6 \TNF-a &3k 7K F; BH KT TLR4 A &
FEAIK Angll E#1Y IL-6 [ TNF-a 357K, iEH] TLR4
ATRES S T I B AR AR 7 A

AT L5 B A 24 NRK-52E 4 Jifg 75 1% 57
24 h 48 h J5,H TLR4 mRNA fifE (2K EFE
5 EPEEE SR 6 h ¥ TLR4 mRNA Rk B g 75,
H 12 h 24 h J5Hem a1k, B 32 24 h 5 TLR4
BERIR T, 48 h g HA H E Rk /K 3
i, F B S R B RE 1R NRK-52E (1) TLR4 ik,
5 I [R] I AR S 56 4 BE = M 2H NRK-52E 4 fifn 35 5% F
WA EEA T 1L-6 TNF-o BI04 B B T, 4
D= B 8 NRK-52E J5 A g8 & 3 TLR4 17 fi
HERIEA BN RIA

BERET IR I [ A2 RS B, B R AR
I REEEVE T 3 i T 5 3¢ B B A AR s g 41 ) ¢
SERMERTS) o Miura 250 B98I 22 A7 8 B 10 )
Ang 1155 51 A B2 41 i (PBMC) [ R 41 Jif #4
LA F (MCP-1) | TNF-a %5 % ¥E B F 19 75 W
Monrad 25"/ 5iF 52 22 A< &F 108 B W4 R A /) B JEE 11
PNELMMIIEE , N TNF-o S5 98 PEH T, 78 AZEHI
BT 5T 34 3 W1 22 AR 8 fi 3 ok S0 1 B L ZURn bR v
MCP-1 f235 , MH 2 PEAm i ™ o AW &
B LARETE T WU, = B85 % 19 NRK-52E _F 5 )
H TNF-ou TL-6 A5 A7 50 2 38 B AR T i i 1) 5%
ik, TLR4 mRNA FI8E I RIE 5 mii 4l L B T
I, W LARET @0 = 7S S 1 NRK-52E 2 5E (K]
T4, iTRES T 18 TLR4 BYIAH %,

25 LRk, mE T 75 NRK-52E |3 TLR4 #
IL-6 \TNF-o 46 [H 713235, $2/8 TLR4 25 T iR
o B BT AE SN, o AR T I RE T 8 TLR4 33k

K DR IR SAE AT B A 18, 3 P R AR IR
DR o b EA S GRS A A LR 2 —

(& % X ]
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