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Trends relating to specific diets and lifestyle factors like physical (in) activity have formed in recent times. These have increased the calling for research into optimizing their sole and combined effects on health and wellbeing. Maintaining and promoting health and wellbeing involves complex and multifaceted physiological processes, whereby inflammation and oxidative stress are often considered important pillars [1]. Therefore, understanding how these pillars present themselves in isolation and in combination with each other is an important contribution to understanding both the prevention and treatment of diseases. In the context of diet, the scenario is complicated by different nutritional intakes being able to both increase and decrease inflammation and oxidative stress. Congruently, lifestyle factors such as physical activity and inactivity can induce similar responses, with maintaining adequate physical activity levels being attributed to decreasing chronic low-grade inflammation and reducing instances of fatigue and disorders [2]. Therefore, as meeting (or not) appropriate dietary and lifestyle factors can directly influence health and wellbeing, it is imperative to garner further knowledge surrounding their interaction.



The aim of this issue was to collect and synthesize pertinent literature from original investigations to review articles surrounding these areas, and to provide evidence-based source to enhance our understanding. Collectively, this Special Issue includes 12 empirical investigations that covered multiple aspects of inflammation and oxidative stress from the perspectives of specific nutrients, such as alpha-lipoic acid [3] and sulforaphane [4], and 6 distinct review articles that aimed to consolidate and summarize our understanding of diverse contexts, such as exercising within hypoxia [5], and the influence of diet and dietary antioxidants on mood and depression [6]. In a fundamental review for this issue, Taherkhani and colleagues [7] provide an overview of the mechanistic effects of physical activity on inflammatory cytokines and oxidative stress and how dietary antioxidant consumption can modulate these responses. They highlight the complexity of the state of play, while also drawing attention to the double-edged sword. In this regard, it is important to be mindful of the negative consequences of inflammation and oxidative stress; however, they can play important roles in themselves in triggering adaptive signaling processes after, for example, exercise and/or nutritional intake. In this regard, Li and colleagues [5] provide a complementary insight into relevant molecular mechanisms that govern adaptations to a popular exercise modality, high-intensity interval training, and hypoxia exposure. High-intensity interval training is a popular training modality for healthy individuals but, counterintuitively in some individuals’ minds, is also gaining momentum as a training modality for diseased conditions [8]. In a similarly counterintuitive manner, exposure to hypoxia has also been recognized for its unexpected and counterintuitive benefits, especially on motor function [9]. As such, Li and colleagues’ review [5] offers a valuable overview of how these interventions induce their effects to lay a foundation to explore their combined stimuli to benefit health and disease prevention.



Three subsequent reviews have focused on the implications of dietary habits, from the specific dietary perspectives of sulforaphane [10] and terpenoids [11], to overall dietary practices [6]. Sulforaphane and terpenoids are classified as nutraceuticals; thus the examination of their potential beneficial effects on health and disease is warranted. From a molecular perspective, sulforaphane is reported to induce strong antioxidant effects to counteract oxidative stress by triggering the antioxidant response element, while concurrently suppressing the proinflammatory regulator, nuclear factor-kappa B. Similarly, terpenoids’ geroprotective functions are summarized on conceptual and molecular bases, including their ability to reduce oxidative stress by stimulating the nuclear factor erythroid-2 to the heme oxygenase-1 pathway, and to induce similar effects of sulforaphane on downregulating the activity of nuclear factor-kappa B and its pathway. Importantly from both reviews, the current state of evidence is summarized and synthesized before providing evidence-based guidelines for future research directions. The final two reviews, the topics of mood and smoking, are covered by Huang and colleagues [6] and Taati and colleagues [12], respectively. While recent data suggest that global initiatives to combat traditional smoking are working [13], more information is needed regarding how a popular type of smoking, through a water pipe, influences health outcomes [14]. The review by Taati and colleagues [12] first highlights how similar some of the effects on inflammation and oxidative stress are between water pipe smoking and traditional smoking. However, interesting data are provided regarding not only how water pipe smoking influences aspects of exercise performance but also what ameliorating effects can occur if individuals who partake in water pipe smoking also undertake regular exercise. In a similar vein to water pipe smoking, there is a growing need for data surrounding the links between dietary intake and mood, particularly in some instances where it has long been known that dietary habits can both negatively and positively influence medicine-based outcomes [15]. In Taati and colleagues’ review, they focus on depressive symptoms from the perspective of dietary antioxidants, while also briefly detailing other dietary practices. They highlight not only how education on the benefits of dietary intervention for depression is warranted, but also how beneficial combined therapies, such as diet and exercise, may offer adjuvative effects.



Seven of the empirical studies in this issue are related specifically to assessing outcomes following dietary consumption in human [16,17,18] and nonhuman [3,4,19,20] models, while three specifically consider the effects of an exercise intervention [21,22,23]. In the human models, interesting results are presented spanning the use of electrolyte-reduced water [16], the dietary correlates of mood across the menstrual cycle [17], and the links between ketogenic diet and microRNA-associated antioxidant status [18]. It was reported that daily consumption of 1.5 liters of electrolyte-reduced water was effective in reducing measures of basal oxidative stress. In other words, a simple diet-based lifestyle change was effective in an occupational setting and, therefore, could be considered a justifiable strategy for reducing oxidative stress-induced impacts on health [16]. While still considering the influences on biological markers of oxidative stress, Cannataro and colleagues [18] demonstrate how consuming a ketogenic diet and microRNAs, particularly miR-30a-5p, are correlated with antioxidant homeostasis, in particular, catalase from utilizing a bioinformatic approach on red blood cell responses. Finally, a cross-sectional study of menstruating females by Bu and colleagues [17] identifies how certain dietary practices correlate with negative mood at different phases of the menstrual cycle (e.g., carbonated beverages during menstruation and fruit intake, e.g., banana and dates in the premenstrual phase). Such information may subsequently be used to tailor dietary strategies and help elucidate future nutraceutical targets for further exploration of their benefits to influence mood across the menstrual cycle.



In cell and animal models of ischemic–reperfusion injury, selenomethionine was identified as being able to reduce cell necrosis as a consequence of enhanced oxidant scavenging and glutathione peroxidase activity by Reyes and colleagues [20]. However, when translating the results to an in vivo dietary model, supplementation did not overtly improve cardiac tissue function. In a comparative examination involving murine cardiac tissue by Skrzep-Poloczek and colleagues [19], it was interestingly observed that oxidative stress markers (e.g., glutathione reductase) were related to and influenced more by high-fat dietary practices than when a model of bariatric surgery was applied following such a diet. As such, further investigation is required to explore the effects of other dietary patterns on cardiac tissue and oxidative stress to be able to better elucidate effective long-term treatment options. Two specific dietary nutraceuticals were examined in the form of sulforaphane by Ruhee and colleagues [4] and alpha-lipoic acid (LA) by Andreeva-Gateva and colleagues [3]. Ruhee [4] investigated the efficacy of sulforaphane at the prominent site of oxidative stress, the macrophage level. When lipopolysaccharide was used to stimulate inflammation, cells previously exposed to sulforaphane displayed attenuated oxidative stress and inflammation by reductions in nitric oxide and cytokine expression. Similar antioxidant effects were observed following LA administration by Andreeva-Gateva [3]. Interestingly, female mice displayed elevated blood uric acid levels compared with males, which was associated with improved emphysema and lung dysfunction symptoms. As such, strategies to improve oxidative stress may be favorable to counteract some of the symptoms of Chronic Obstructive Pulmonary Disease (COPD). Finally, intestinal epithelial cells were used by Carullo and associates [24] to investigate the effects of a newly developed fortified fermented milk, kefir. Kefir was fortified with pomace seed extract and resultingly displayed enhanced antioxidant properties compared with unfortified kefir. However, neither fortified nor unfortified kefir (control) influenced markers of cell integrity, thus requiring further research into the effectiveness of this particular type of fortified kefir to aid with intestinal inflammation.



When considering the physical activity aspect of an individual’s lifestyle, three investigations have examined responses after endurance-type exercise here, spanning acute single bouts (i.e., a 3 km running time trial [23] and a maximal running test [22]) to 16 weeks of regular cycling [21]. In a detailed multitarget urinary investigation, Tominaga and colleagues [23] identified multiple markers that changed in response to a time trial, which collectively helped identify potential noninvasive parameters that can be used to monitor responses to exercise. Interestingly, only 8-OHdG changed from the perspective of oxidative stress, by decreasing after exercise; however, multiple inflammatory-based markers (e.g., interleukins) changed. In a comparatively noninvasive manner, saliva was examined after maximal running by Arazi and colleagues [22]. However, the key comparison in the investigation was how exercise-induced responses differed between individuals who partook in water pipe smoking and those who did not. Smoking attenuated antioxidant response post-exercise. Therefore, while exercise has previously been attributed to combating some of the negative consequences of smoking chronically, acute responses may require further examination to assist in inducing optimal oxidative stress responses. Lastly, an examination of the effects of endurance training in the elderly was undertaken from the perspective of the links between pentraxin 3 and oxidative stress. While markers of oxidative stress remained unchanged in the intervention, pentraxin was reduced. As such, while links between pentraxin 3 and oxidative stress were proposed, the association was not apparent in the elderly. However, the study provided insights into other anti-inflammatory mechanisms that involve pentraxin 3 that require future investigation.



Collectively, while there is a growing belief in the benefits of exercise as a lifestyle strategy to enhance overall wellbeing, it is important to consider the contribution that diet can make. This Special Issue has identified many examples of where diet or exercise or a combination of the two can beneficially influence oxidative stress and inflammation, or highlights particular elements that require future research to optimize approaches. Using diet specifically to help influence nonlifestyle disorders is currently uncommon. However, the ability of nutraceuticals to positively reduce important contributory factors and mechanisms of disease requires detailed future research to elucidate their ability to be of benefit to consumers independently or concurrently [25].
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