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Abstract
Background

Obesity is a risk factor for non-alcoholic fatty liver disease (NAFLD). The disease is associated with impairment of pro/antioxidant equilibrium and the inflammation in liver tissue. The aim of the work was to investigate the anti-inflammatory properties of the nanocrystalline cerium dioxide (nCeO2) on the rat model of NAFLD associated with monosodium glutamate (MSG)-induced obesity.
Methods
The study was carried out on three groups of rats: control, MSG- and MSG + nCeO2. They were injected with saline (control) or MSG. A month after born MSG-rats had been treated with water in a volume of 2.9 ml/kg, MSG + CeO2 groups – with CeO2 intragastrically (i.g.). The anthropometric and carbohydrate metabolism parameters, content of proinflammatory cytokines (interleukin (IL)-1β, IL-12Bp40, interferon-γ (INF-γ)) and anti-inflammatory cytokines (IL-4, IL-10, tumor growth factor-β (TGF-β)) were measured by ELISA.
Results
We have demonstrated the anti-obesity effect of nanocrystalline cerium dioxide and for the first time its anti-inflammatory properties. Nanoparticles reduced the content of pro-inflammatory cytokines (IL-1β, IL-12Bp40) in rat serum and restored the level of anti-inflammatory cytokines (IL-4, IL-10, TGF-β) to the control values.
Conclusion
The precise mechanisms of this phenomenon remain to be unclear but we suppose they are at least partially associated with the strong anti-oxidant action of studied substance. Nanocrystalline cerium dioxide attenuates the inflammatory processes in rat blood that can prevent obesity complications and liver injury.
Introduction
Obesity that is proclaimed as the global epidemic by WHO is strongly associated with increased risk of development of various diseases [1], [2]. Death rating among obese population exceeds the benchmarks of non-obese at least by 20% [3]. Visceral adiposity is considered as the most dangerous type of obesity with the deposition of fat in internal organs especially in liver [4], [5]. The accumulation of adipose tissue in this organ leads to the progression of nonalcoholic fatty liver disease (NAFLD) [6], [7]. NAFLD is one of the main hepatic disorders which is currently attracted the attention of scientists [8]. Kanwal et al. affirm the 2.8-fold increase in NAFLD incidence from 2003 to 2011 at least in US and this rating continues to raise [9]. It is reported that NAFLD is not only associated with the impaired liver function and possible development of hepatocellular carcinoma but also with the bad health-related quality of life and needs the significant costs [10].
Previously we have shown the development of NAFLD in the rat model of obesity induced by neonatal injection of monosodium glutamate (MSG) [11]. The inflammatory processes are implicated in pathogenesis of the liver injury and NAFLD associated with obesity [12], [13], [14], [15]. Proinflammatory cytokines lead to the liver tissue destruction and fibrosis that worsens the obesity consequences and complicates the liver treatment [16]. Chronic inflammatory responses aggravate pathological progression of human diseases as an example liver injury, so targeting reduction of chronic inflammation is a beneficial strategy to combat NAFLD [17]. That is why, the search of non-toxic drugs to prevent obesity sequelae namely inflammation is of the current interest.
Currently we actively examine the nanocrystalline cerium dioxide (nCeO2) which has shown the strong antioxidant effect [18]. So, the aim of the study is to estimate the anti-inflammatory properties of nCeO2 on the rat model of NAFLD associated with MSG-induced obesity.
Section snippets
Study design
The study was carried out on 30 white male rats in compliance with the Law of Ukraine of 21.02.2006 № 3447-IV “On protection of animals from abuse”. The animals were divided into 3 groups: intact rats, MSG- and MSG + nCeO2 groups. MSG- and MSG + nCeO2 groups were subjected to obesity development through the neonatal administration of MSG. The obesogenic dose of MSG was 4 mg/g dissolved in water for injection at volume of 8 μl/g [19]. The subcutaneous administrations were done at 2nd, 4th, 6th, 8th,
Results
In our previous research we have shown the development of NAFLD as a result of MSG-induced obesity in 4-month aged rats with typical histological pattern: microvesicular steatosis (Fig. 1A), lobular inflammation (Fig. 1B) and ballooning degeneration (Fig. 1C) [11]. The intermittent administration of nCeO2 prevented the liver damage and led to more pronounced reduction of hepatic steatosis and lobular inflammation (Fig. 1D–F). These histological findings were accompanied with reduction of total
Discussion
In this paper, we examined the influence of short courses of nCeO2 administration on the experimental obesity development, NAFLD, and concomitant inflammatory processes in rats. The numbers of works prove that NAFLD is accompanied with the severe inflammation in liver and other sites of organism [12], [13], [14], [15], [25]. This is evident because of the strong increase of the pro-inflammatory cytokines content. In our study of experimental NAFLD we registered the increase of IL-1β and IL–12 B
Conclusion
Nanocrystalline cerium dioxide attenuates the inflammatory processes in rat blood that can prevent obesity complications and liver injury. Antioxidant action may be one of the mechanisms of such effect of studied substance.
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