Effect of curcumin on inflammation, hepatic injury and oxidative stress in a rat model of intrauterine growth retardation
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Abstract
Statement of the Problem: Intrauterine growth retardation (IUGR) has long-term adverse influences upon the body during the early period of life. Curcumin, a natural phenolic compound, has positive effects on the improvement of inflammation, oxidative stress and injury. However, researches underlying effects of curcumin on IUGR are not well characterized. Methodology & Theoretical Orientation: A rat of restricted maternal nutrition was used to create IUGR newborns model. Offspring was weaned onto standard feed pellets until 6 wk of ages. At 6 wk, rats with normal birth weight (NBW) or with IUGR were divided and fed basic diets (NBW and IUGR groups) or fed basic diets supplemented with 400 mg/kg curcumin (NC and IC groups) until 12 wk of ages. Findings: Rats with IUGR showed higher concentrations of tumor necrosis factor  (TNF-), interleukin 1β (IL-1β) and interleukin 6 (IL-6), higher activities of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in the serum, and increased concentrations of malondialdehyde (MDA) and protein carbonyl (PC) in the liver than those of the NBW group. The liver of IUGR rats exhibited lower activity of superoxide dismutase and decreased metabolic efficiency of hepatic glutathione redox cycle as compared with the NBW group. Compared to the IUGR group, dietary curcumin supplementation significantly decreased concentrations of TNF-, IL-1β, IL-6 and activities of AST, ALT in the serum and concentrations of MDA and PC in the liver, and efficiently improved hepatic glutathione redox cycle in the liver of the IC group. These results above were associated with decreased mRNA expressions for NF-κB and JAK/STAT pathway, and increased mRNA expressions for genes involved in Nrf2/ARE pathway in the liver of the IC group as compared to the IUGR group. Conclusion & Significance: In conclusion, maternal undernutrition was shown to decrease birth weight and lead to inflammation, oxidative stress and injury in rats. Curcumin appeared to be beneficial in preventing IUGR induced inflammation, oxidative stress and injury by activating expressions of NF-κB, JAK/STAT pathway and Nrf2/ARE pathway in the liver.
Recent Publications
1.	A VA (2010) Intrauterine growth restriction as a potential risk factor for disease onset in adulthood. Journal of Pediatric Endocrinology & Metabolism 23(3):215-224.
2.	Hay WW (2001) Intrauterine growth restriction. NeoReviews 2(6):e129-e38.
3.	Raghupathy R (2012) Intrauterine growth restriction: cytokine profiles of trophoblast antigen-stimulated maternal lymphocytes. Clinical & developmental immunology 734865. 
4.	Wang ME (2012) Curcumin protects against thioacetamide-induced hepatic fibrosis by attenuating the inflammatory response and inducing apoptosis of damaged hepatocytes. J Nutr Biochem 23(10):1352-66. 
5.	Zhang Jingfei (2014) Curcumin attenuates D-galactosamine/lipopolysaccharide-induced liver injury and mitochondrial dysfunction in mice. Journal of Nutrition 144(8):1211-8. 
6.	Toydemir T (2015) Antioxidative, antiapoptotic, and proliferative effect of curcumin on liver regeneration after partial hepatectomy in rats. Toxicology & Industrial Health 31(2):162-72.
7.	He Jintian (2015) Dietary tributyrin supplementation attenuates insulin resistance and abnormal lipid metabolism in suckling piglets with intrauterine growth retardation. PloS one 10(8):e0136848. 
8.	Sahin K (2012) Curcumin ameloriates heat stress via inhibition of oxidative stress and modulation of Nrf2/HO-1 pathway in quail. Food & Chemical Toxicology 50(11):4035-41.


[image: ]
[bookmark: _GoBack]Jintian He has his expertise in evaluation and passion in proving the health and wellbeing of neonates with intrauterine growth retardation. His previous researches on animal model showed that offspring with intrauterine growth retardation exhibited oxidative stress, injury, abnormal lipid metabolism and insulin resistance in the liver. He also has been focusing on the newly nutritional strategy for attenuating adverse influences in animal or human with intrauterine growth retardation. This study demonstrated that curcumin could be a new strategy for curing intrauterine growth retardation of human. 
Email: 2604463443@qq.com
image1.png




