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Effects of Curcumin on Renal Damage in Rats Exposed to Cadmium L/ Shan-shan, XU Zhao-fa, LI Jing-
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Abstract: [ Objective ] To observe the effects of curcumin on nephrotoxicity of rats induced by sub-chronic cadmium
exposure, and provide experimental evidence for the mechanism of cadmium poisoning and its prevention and treatment. [ Methods |
Forty-eight Wistar rats were randomly divided into four groups by body weight: control group (saline), low-dose cadmium chloride
group (3 pmol/kg cadmium chloride), high-dose cadmium chloride group (6 umol/kg), and curcumin intervention group (6 pmol/kg).
Exposure started from Monday to Friday by daily intraperitoneal injection and lasted for six weeks. Two hours before the exposure
on every Monday, Wednesday, and Friday, the rats in the control, low-dose, and high-dose groups were injected subcutaneously with
normal saline, while the rats in the intervention group was injected subcutaneously with 50 mg/kg curcumin, all lasted for six weeks.
After the last injection of cadmium chloride, the following indicators were determined: 24-hour urine lactate dehydrogenase (LDH),
alkaline phosphatase (ALP), N-acetyl-beta-D-glucosaminidase (NAG), urine protein, serum urea nitrogen (BUN), glutathione (GSH),
malonydialdehyde (MDA), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and renal cells reactive oxygen species
(ROS) and apoptosis. [ Results ] Compared with the control group, the increased body weights in the cadmium administered rats
were reduced. In the high-dose cadmium chloride group, the contents of urine protein [(2.51 + 0.57) g/g creatinine] and BUN [(32.82 +
4.99) mmol/L], the activities of LDH [(1180.54 + 293.55) U/g creatinine], ALP [(211.53 + 46.39) U/g creatinine], and NAG [(104.94 +
18.58) U/g creatinine], the content of MDA [(4.59 % 0.67) pmol/g protein], ROS [(527.50 + 60.12) median fluorescence intensity| and the
apoptosis rate of renal samples [(41.88 +4.10)%] were increased, while the content of GSH [(26.75 + 6.92) pumol/g protein] and the
activities of SOD [(35.65 + 6.27) U/mg protein] and GSH-Px [(62.91 + 20.50) U/mg protein] were decreased. Compared with the high-
dose cadmium chloride group, the curcumin intervention group showed varying degrees of antagonistic activity against nephrotoxicity
of cadmium. [ Conclusion ] Sub-chronic administration of cadmium could result in renal damage, and curcumin might present a
potential antagonistic effect on the renal damage induced by cadmium.
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Figure 1 Body weight changes of each group during the experiment
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Table 1 The contents of urine protein and serum BUN in rats

XiF B2 ( Control ) 0.20 +0.04 6.01 = 0.46

A e84 ( Low-dose cadmium chloride ) 0.41 +0.06" 10.07 = 1.71*
TR YL AR ( High-dose cadmium chloride ) 2.51 +0.57" 32.82 +4.99%
L Z T4 ( Curcumin intervention ) 0.82+£0.07 1511 +2.62*

[ s GHEALK, P<00l. #: S&EAELRFALE, P<00L,
[ Note ] #: Compared with the control group, P<0.01. #: Compared with
P group P
the high-dose cadmium chloride group, P<0.01.

%2 KR LDH, ALP ¥ NAG &M (n=6, X+ s, Ulg I )
Table 2 The activities of LDH, ALP, and NAG in urine of rats
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[ERliEe o
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LR T
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[E ]S X EAkE, *: P<0.05; #=+: P<00l.#: &l ELH4 N
#, P<0.05,

[ Note ]Compared with the control group, *: P<0.05; **: P<0.01.

1180.54 +£293.55™ 211.53 +46.39™ 104.94 + 18.58™

695.62 + 138.92"* 125.78  18.73"**  73.46 + 6.01"*

#: Compared with the high-dose cadmium chloride group, P<0.05.
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Table 3 The contents of GSH and MDA and the activities of SOD and GSH-Px in renal cortex of rats

21531 ( Group ) GSH( pmol/g %1 )

MDA ( pmol/g #1)

SOD( U/mg #r1) GSH-PX( Ulmg 1)

X HE2H ( Control ) 59.60 +9.39
I YL 2H ( Low-dose cadmium chloride ) 40.26 + 7.10*"
R Y A2 ( High-dose cadmium chloride ) 26.75 +6.92""

L Z T4l ( Curcumin intervention ) 38.73 £ 5.41"%

223+044 85.19 +7.89 187.05 +24.74
2.59 £0.51 57.09 £9.99" 152.12 £ 23.75"
4.59+0.67" 35.65 £6.27" 62.91 +20.50""

3.19 £ 0.52"* 52.10 + 8.73"# 115.01 +£25.81"%

[ ]G3 BALHE, «: P<0.05; #x: P<00l.##: @Al ER@A L1, P<00L,
[ Note ] Compared with the control group, *: P<0.05; #x: P<0.01.##: Compared with the high-dose cadmium chloride group, P<0.01.
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Table 4 ROS level and apoptosis rates of renal cells in rats

285 ROS AT (% )
Group ’ Apoptosis rate
X HEZH ( Control ) 263.50 +21.46 2.40 +0.86
G R 5
Low-dose cadmium chloride 309.25 £ 13.99 6.28+0.87
A . .
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[ Note | Compared with the control group, *: P<0.05; #x: P<0.01.

400.50 + 35.84™ 23.05 £2.02"**

##: Compared with the high-dose cadmium chloride group, P<0.01.
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