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ABSTRACT Objective: To investigate the influence of different doses of curcumin on the inflammatory factors and the expression
of NF-kB p65 in kidney tissue of rats in the dry-heat environment. Methods: 50 SD rats were randomly divided into five groups (n = 10):
normal temperature control group, dry-heat control group and curcumin pretreated groups including low dose (50 mg/kg), moderate dose
(100 mg/kg), high dose (200 mg/kg) groups. The two control groups were given 0.9 % saline by gavage, the curcumin group were given
different concentrations of curcumin solution by gavage. All the rats were treated for seven consecutive days. The curcumin was
dissolved in 0.5% sodium carboxymethylcellulose (CMCNa) solution. The rats were put in the dry-heat environment for 150 min,
anaesthetized and sacrificed at 150min. The pathological changes of renal tissue and the changes of the inflammatory factors such as
IL-1B, IL-6, TNF-« in the renal tissue and kidney injury molecule 1 (KIM-1), neutrophil gelatinase lipoprotein (NGAL) of urine were
observed. Meanwhile, the expression of NF-kB p65 in renal tissue were observed. Results: Compared with the normal temperature group,
the creatinine, blood urea nitrogen (BUN) in the serum and Kidney Injury Molecule-1 (KIM-1), Neutrophil gelatinase-associated
lipocalin (NGAL) in the urine were significantly increased in the dry-heat control group (P<0.05). However, with the pretreatment of
different doses of curcumin, the serum BUN, Cr and KIM-1, NGAL in the urine showed downward trend compared with the dry-heat
control group (P<0.05). The flammatory factors IL-1, IL-6, TNF-« in the kidney tissue were also significantly increased in the dry-heat
control group compared with the normal control group (P<0.05), with the pretreatment of different dose of curcumin, the IL-1B, IL-6,
TNF-a of kidney tissue were decreased compared with the dry-heat control group (P<0.05). Meanwhile, the expressions of NF-kB p65
and phosphorylated IkB-a in kidney tissue were also increased in the normal temperature control group (P<0.05). The expression of
NF-kB p65 and phosphorylated IkB-a level were declined in the curcumin pretreated groups (P<0.05). Conclusion: Curcumin could

obviously reduce the renal inflammation and pathological changes in the rat under dry-heat environment, which might be related to the
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inhibition of the NF-«kB p65 expression and inflammatory factors in the kidney.
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Table 1 The changes of creatinine and urea in serum and the concentrations of NGAL and KIM - 1 in urine

NT control DH control 50 mg/kg 100 mg/kg 200 mg/kg
Creatinine(umol/L) 27.5+ 437" 85.67+ 4.08* 81.67+ 1.75* 74.33% 2.88* 60.83+ 3.43*
BUN(mmol/L) 5.38+ 0.48" 12.63% 0.68* 10.70+ 0.61** 10.37+ 1.06* 9.43+ 047+
KIM-1(pg/mL) 147.30+ 37.63" 1090.50+ 84.00* 945.73+ 48.07*" 639.17+ 44.71* 592.67+ 34.39*%"
NGAL(ng/mL) 121.86 38.34* 2203.25% 169.06* 1678.07+ 322.32%" 121251+ 134.16%* 526.07+ 53.79*"

Note: Data were expressed as + SD, n=10;#: Significantly different compared to DH control groups( P<0.05 ),

* . Significantly different compared to NT control groups(P<0.05).
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Fig 1 Comparison of the morphology of kidney tissue between different
groups

Note: A was the normal temperature control group, the glomerular and

tubular structures were clear, and the arrangement of cells were rule. B

was the dry-heat control group, glomerular cell showed vacuolation, the

surrounding renal tubular epithelial cell swelling, shedding,and a large
number of renal tubules in the medulla contained cast. C was the curcumin
50 mg/kg group, the glomerular cells were swollen, the glomerular capsule
cavity was narrow, and renal tubules in the medulla contained cast. D was
the curcumin 100 mg/kg group, the renal tubular cells were found swell,
but no shedding, and the epithelial cells of renal tubular epithelial cells in
medulla had fell off. E was the curcumin 200 mg/kg group, which showed
that the glomerular capsule was narrow, and the epithelial cells were

swollen and partly detached.
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Table 2 The effects of curcumin on inflammatory factors in the kidney tissues
NT control DH control 50 mg/kg 100 mg/kg 200 mg/kg
IL-13(pg/mL) 29.49+ 1.06" 46.82+ 0.99* 43.26+ 0.96** 41.60% 0.93** 36.11% 0.78*
IL-6( pg/mL) 21.72¢ 3.15% 43.06% 5.77* 37.26% 6.63* 34.64% 4.99* 30.08+ 3.04*
TNF-a(pg/mL) 29.52+ 1.07* 46.88+ 0.95* 43.18+ 0.95* 41.51% 0.78** 36.71% 1.20*

Note: Data were expressed as = SD, n=10; ;#: Significantly different compared to DH control groups(P<0.05 ), *: Significantly different compared to NT

control groups(P<0.05).
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Fig 2 Comparison of the NF-kappa B p65and I kappa B alpha expressions in the kidney tissues between different groups
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Table 3 Comparison of the NF-kappa B p65and I kappa B - alpha expressions in the kidney tissues between different groups

NT control DH control

50 mg/kg 100 mg/kg 200 mg/kg

Relative density of NF-xB 0.187+ 0.0057* 0.258+ 0.0067*

Relative density of

0.0508+ 0.0023" 0.147+ 0.0056*

phosphorylated IkB-a
Ratio of IkB-a/total IkB

0.713+ 0.0064* 0.179+ 0.0076*

0.151+ 0.0062** 0.115+ 0.0058** 0.121% 0.0036**

0.124+ 0.0070* 0.108+ 0.0053** 0.099+ 0.0056*"

0.160+ 0.0076** 0.142+ 0.0063** 0.133+ 0.0034**

Note: a was the change of expression of NF-kB p65 and b was the change of expression of IkB, Data were expressed as * SD, n=10; # : Significantly

different compared to DH control groups(P<0.05 ), *: Significantly different compared to NT control groups(P<0.05).
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