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Protective effects of curcumin on LPS-induced acute renal injury in mice
ZHU Fang-qiang, JIANG Jun, HUANG Hong ( Department of Urinary Surgery, Institute of Surgery Research, Daping Hospital, Third Milit-
ary Medical University, Chongging 400042, China)

Abstract: Objective To study the protective effects of curcumin on LPS-induced acute renal injury to offer the
clinical evidence of treatment in mice. Methods  Fifty-two mice were randomly divided into 3 groups, the control
group (n=12), the LPC group (n =20) and the treated group (LPS + curcumin group, n =20). LPS (5 mg/kg)
was injected intraperitoneally into the mice of the LPS group. Curcumin (20 mg/kg) was injected intraperitoneally af-
ter an intraperitoneal injection of LPS (5 mg/kg) to the mice of the treated group. The TNF-a level of the renal tis-
sue, the serum level of urea nitrogen (BUN) and serum creatinine (Cr) were determined in 3, 6, 12 and 24 h after
injection. The expression of TLR2 mRNA was detected with semi-quantitative RT-PCR and the histopathological
changes of the kidneys were studied. Results The TNF-a level of renal tissue and the serum levels of BUN and Cr
were significantly increased in 3 h after injection in the LPS group and reached the peak at 6 h. The significant in-
crease of the parameters lasted for 24 h. The changes of the expression of TLR2 mRNA were similar to those of TNF-
a, BUN and Cr. The histopathological changes of the kidneys included renal tubular necrosis and detachment, forma-
tion of casts, glomerular ischemia and shrinkage and infiltration of large amount of PMN in LPS group. In the theated
group, the tissue level of TNF-a, the serum levels of BUN and Cr and the expression of TLR2 mRNA were significantly
decreased in 3, 6 and 12 h after injection and the histopathological changes were obviously alleviated. Conclusion
Curcumin can alleviate 1.PS-induced acute renal injury and exerts good protection on the functions of the kidneys.

Key words: LPS; kidney; TNFa; toll-like receptor 2; curcumin
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FW], 28 E (curcumin) HAT BT E AL PUIMIT ML 4 45E
JINE A BB IR 2 4% Foft e A A1 T 1) 75 B 400, ]
REXT N TE R B A e R E R i H AT
LB FONT P RE R IME B BB AR i 20 ARG
FACAS TR 9 0 o 32 57 /S Bl P 5 3% I A TR, R %
FN B R 0 R RO

1 ME5F%

A ey 5 5
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ARIESE 12 h, 0] B BARK . AN R 3 4T D IE 4 A - 1
FEi S A BE AR K s @ A4 (LPS 4 )« I8 R T BT LPS 5 mg/ke
(E. coli 026:B6, Sigma 23] ) ; @IHIT7H (LPS + Cur) : Sh #9616
JEETEST LPS 5 mg/ke, #4 J5 37 112 10 ok = 5 26 B3R 20 mg/ kg (V)
F[E Sigma A7), ARG 3.6.12.24 h {4 5 Y00k, 1) 1
TR LR 109 HIRE [ 5, HE e o, dhF T B s, 34y
BEHA R TF TLR2 mRNA 1 TNF-a 46 0 5 Wi 48 13 0 F IR 2 &
(BUN) , JULAFC Cr) ez
1.2 CRREJR IR L8 40 m)|

EF R PRAS 28 109 FRE (] 5 K, A 8 ) 2 4 LS | HIE
Yo, B
1.3 i BUN.Cr K44
YR A Z W REA AR ML H 52 716 BY) #EFTIE .

B4 2R TNF-o 89 4

R ELISA 3 (/N TNF-a ELISA $0 i 51 £ W & 26 Hy-
clone 23 5] )5 ' AU A0 MBS  BR IS BE TFA0 3R 2 vh A
SRERFRBERR 28 PP (0.01 mol/L, pH 7.2), IKIBSI%. B.L
(1400 r/min,20 min,4 °C) 5B W E TNF-o 54, 60
AR B AT LM ' (R A of gt 2 0 3 LA 12
AR RRA R, 140 tHRE & TNF-o ¥R BE . [RIRY, R ] BCA 146
R g b 0 v ORE A AR N D) RN
f, TFE AT AL INF-o 38 (pg/mg) = 2HEVET I TNF-o
TR FE (pg/ml) 41 53 WU 11 5 B (mg/ml)
1.5 'H#14% TLR2 mRNA &%

SR JF 0 SRR K — 2 7 B 4R U ZH 406 RNAL R 2K
S B 30 57k 22 R W S IV ( RT-PCR) 2 A 52 TLR2 mRNA %
IR, = WERE H A (GAPDH) 15 4 4 20 B8 17 PR A 1
Primer Premier 5.0 1521 8 #5200 9 S A f9 4 B8 5 49y, TLR2 J¥
531 1 8 5'-CTGCTTTTCGTICATCTCTGGAG-3, 8|4 2 K
5'-CAAATGTTCAAGACTGCCCAGAG-3' 448 H Bty 393 bp; GAP-

1.1

1.4

DH F 80 42 519 1 24 5'-CCOTGCTGAGTATGTCGT-3", 5|8 2 K
5'-GOTGGAAGAGTGGGAGTT 3" 411§ H B 613 bpo 718 74
£ 1.7% BANRWRBERE R K S , THEEE DO IR At . 98
25 LRI A 5 CAPDH AR (0 BRI (LI AL A b R B
1) s PR o A A (L B
1.6 #hitpatm

UL & + s 67n  RH) SPSS 11,0 G 4777 220t il
I 2

&R

B R #) o B 4EL 4R LA

TE %t 2« /B B /N A L S

FARAL  LPS FEHH G 3 b T UL B /NS b R 40 ek e, 5 4
AN b AR PR A AR A BNV R AR IR AE IR TR
AN U B, A B /N s SR R A 0 A K L TS
L, B ZNER P PR 20 (PN 0k A5 I 8 K 0 T e
T4 B /INBR T 40 0L 1 A7 FE L 6 20 0l A AR A 0, B s
Ko 12 by B EReER i B R A IR PN S R B A I () FE R
3 , B /N ER GBc 52 53 AR /BRI UL AR G K. 24 b, H D
BRAE %A B AE R, B /NI bR A0 M 4 A D R
LR AZ AN i 5 PMN.,

TRITHL:3 by /N b R A0 e o B L A B
UL B /NERBAN ML AT 9K L Ao, B /D ER N PMN 3000 241 0
WL 12 b B NERAS DA HE il A . 24 b NERIE S TR
IR PMN. 18] 5 RH 88 f1 22 40 it 47
2.2 snif A Cr.BUN i &

B A/ FUMTE BUN, Cr K- FES 1LPS 5 3~ 12 h BAE
R T AEAL (P < 0.01),6 hikUE{H, Bl A BT T, =
24 h AN E T IER W R4 P <0.05) ; J7 4L sh ¥ il BUN.Cr K
FF S AR SRR AL R ¥ TR (P <0.05), F 24 h B2 ILIE
HWARFE(F ).

2.3 B4 TNF-o &%

Y55 3 h B2 40 TNF-o ZK PR o 8, B 3 85 T IE 3 % B
4 (P<0.01),6 hikWEH FFEEE 12 h(P<0.05). EEE
TRIT B U o AR I B 4 20 TNF-o 7K F, T 3.6.12 h ¥ B R A% T3
Pl (P <0.05), % 12 h JLFHRIEIE R AP (K 2).

2.4 'B#R4% TLR2 mRNA &9 & ik T4k

TE /N R 5 B TLR2 mRNA. IPS{ESS/E 3 h
B ZHZ0 N TLR2 mRNA % 300 i3 (P < 0.05),6 h kg {EH (P
<0.01) HLEHE R ZE 24 h(P <0.05) . JRITER/EL3 bk, B4
2N TLR2 mRNA # 5 B E RGP < 0.05), JLF 4052 F 1%
56% , 3 24 h FEIT IE N KOF, BER TR (R 3).

2

2.1

F1 1§ BUN.Cr 9T (xxs)
Tab 1 Changes of the BUN and Cr level in serum (x + s)

Cr (eg/pmol+L-1) BUN (ep/pmol-L-1)
Group
3h 6h 12 h 24 h 3h 6h 12 h 24 h
Control 55.32x12.13 4.63+2.04
LPS 127.56 £ 24,32 147.36+23.23*"  106.01 + 14.46™*  90.55+24.53" 17.87+2.17"  25.45+1.95™  15.81£2.31"" 10,60+ 1.87"
LPS + Cur 85.43+18.17% 112.54+20.33*  75.36+23.77% 62.09+15.37% 10.63+3.21%  14,25+1.96% 11,38+ 1.74% 6.30+2.60"

*: P<0.05, #%: P<0.01, vus control; #: P<0.05, vs LPS group
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Tab 2 Changes of TNF-a level in mouse kidney tissue after LPS

injection (pg/mg,x + 5)

Group 3h 6h 12h 24 h
Control 0.57+0.21
LPs 390,24 5.87+0.32"  1.35:0.56" 0.71£0.33
LPS + Cur 1.85£0.51%  3.07+0.29"  0.69+0.40* 0.65+0.28

%1 P<0.05, vs control; #: P<0.05, s LPS group

F3 PRBHEEHLS TLR2Z mRNA ik (v +5)
Tab 3 Changes of TLR2Z mRNA expression in mouse kidney tissue after
LPS injection (¥ % 5)

Group 3h 6h 12 h 24 h
Control 0.43+0.12
LPs 1.50+£0.13" 2.39:0.20" 1.47+0.26™ 0.92+0.15"
LPS + Cur 0.67+0.27% 1.18+0.30% 0.90+0.26*  0.56+0,19"

¥ P<0.05, #*: P<0.01, vs control; # : P<0.05, us LPS group
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