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The overall aims of this Special Issue “Diet and Disease Development: Mechanisms,
Prevention and Treatment” are to describe and emphasise the importance of diet in disease
development; understand the mechanism(s) whereby an unhealthy diet can induce var-
ious diseases; examine the potential effects of natural compounds or extracts on disease
prevention or treatment; and determine whether nutrients and their metabolites can be
used as biomarkers to diagnose certain diseases. There are 10 articles published in this
Issue, including 2 literature reviews. The topics covered include kidney disease, stroke,
osteoporosis, fractures, dementia, fibrosis, sleep quality, constipation, and irritable bowel
syndrome (IBD).

High fat diet and obesity are known to impose a significant risk of developing chronic
kidney disease (CKD). One unit rise in body mass index (BMI) can increase CKD risk
by 20% over 20 years [1]. Using an animal model of obesity induced by a combination
of a high-fat and high-fructose diet, Chan and colleagues demonstrated that a long-term
dietary folate deficiency can promote renal inflammation and subsequent renal fibrosis [2].
The authors also found a positive correlation between serum cholesterol level and kidney
damage, regardless of whether they were induced by folate deficiency or a high-fat–high-
fructose diet. Such findings highlight the importance of a healthy diet and adequate folate
intake in maintaining immune regulation and renal function. Such findings are consistent
with the research conducted by us and others, that high-fat diet consumption increases
CKD progression in high-risk populations. Excess fat intake affects postprandial glycaemic
control due to the interruption of the insulin signalling pathway and increases the risk of
cardiovascular disease in patients with type 1 diabetes [3]. In the presence of additional
insults (such as maternal obesity or maternal smoking), high-fat diet consumption also
increases the risk of metabolic disease and CKD development [4,5].

In this Issue, we have demonstrated that a high-fat diet affects microbial diversity,
promotes systemic inflammation, and causes the dysregulation of markers involved in lipid
metabolism [6], inflammatory responses, oxidative stress, and renal fibrosis, particularly
in the presence of nicotine-containing e-cigarette vapour inhalation [7]. Collectively, this
emphasises the importance of an unhealthy diet in modulating disease progression and
suggests that controlling the diet may reduce the risk of chronic disease.

Resveratrol is a potent bioactive chemical and natural antioxidant found in fruits and
vegetables, particularly red wines, grapes, and blueberries. We and others have previously
demonstrated that the antioxidant potential of resveratrol is largely mediated by sirtuin
(SIRT)1. As such, resveratrol or SIRT1 over-expression can attenuate renal lipid accumula-
tion and lipogenesis, oxidative stress, and inflammatory response, and ameliorate metabolic
and kidney disease induced by high-fat diet consumption and maternal obesity [8–12]. In
this Issue, Tain and colleagues investigated resveratrol butyrate esters (RBEs), which are
novel derivatives of resveratrol produced following esterification with butyric acid, and
their protective effects on the progress of hypertension and CKD [13]. They demonstrated
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that RBEs restored nitric oxide levels, reduced oxidative stress, balanced RAS levels and
significantly prevented hypertension and kidney dysfunction in young rats with adenine-
induced CKD. RBEs at a high dose demonstrated better benefits compared to low dose and
resveratrol. This was associated with an increased abundance of the Duncaniella, Ligilac-
tobacillus, and Monoglobus genera, as well as a reduction in Eubacterium and Schaedierella.
To date, little is known about the genus Schaedierella and its role in disease development.
Therefore, future research is required to better understand the role of microbiota in CKD
pathogenesis and whether the same mechanism occurs in human patients with CKD and
other kidney diseases. Safety studies are also required before recommending RBM as a
dietary supplement in patients with CKD.

In addition to CKD, Yoshida et al. reviewed the literature to determine whether
nutrient deficiencies affect other disease risks and whether nutrient intervention can prevent
the development of or offer therapeutic benefits for these diseases [14]. In this review, the
authors showed that malnutrition and certain nutrient deficiencies are not only associated
with increased risks of CKD but with the development of other diseases, including stroke,
osteoporosis, fractures, and dementia, and that nutritional intervention can reduce such
risks and improve disease prognosis. Previous systematic reviews and meta-analyses also
demonstrated the role of nutrients in the prevention and treatment of multiple diseases,
including heart failure, CKD, diabetes mellitus, stroke, dementia, osteoporosis, fracture,
as well as in sarcopenia and frailty [14]. Interestingly, the authors suggest that nutritional
supplements or nutritional management, as well as patient education, can contribute to the
complex and medical health issues seen in the aged population.

Subsequently, Guertler et al. completed a cross-sectional, controlled study of 296 patients
with acne (120 patients) and rosacea (105 patients) with a matched control group to identify
disease risk related to nutrition by recording dietary patterns over 4 weeks [15]. There
were significant differences between the groups. A link between certain food types and
acne or rosacea’s severity was discovered. As expected, chocolate, fried foods, and refined
sugar were considered the top three triggers for acne, whereas alcohol, spices, and fried
food were suggested as the top three triggers for rosacea. The adverse effects of these
diets on acne and rosacea may be due to the presence of cinnamaldehyde, a compound
that is widely used in food additives, which can trigger transient receptor potential ion
channels on sensory nerves and keratinocytes. Consuming a healthy Mediterranean diet
was beneficial for both skin conditions. Importantly, this study established dietary scores,
which may serve as useful tools for assessing the risk of acne and rosacea based on dietary
patterns. Further studies are required, however, to confirm the outcomes as dietary habits
vary widely between different cultures and the diet effects and severity of symptoms were
ranked subjectively by the patients. A more controlled study, conducted in a large cohort
and different cultures over a longer period of time, is required to confirm the outcomes
before clinical recommendations can be made for preventative measures and to promote
long-term adherence to positive dietary changes.

Numerous bioactive substances and phytochemicals exert therapeutic effects and
improve different diseases. α-mangostin, for instance, is isolated from mangosteen peri-
carp, which has been shown to possess anti-inflammatory, antioxidant and anti-cancer
effects. Previous studies have demonstrated the potential role of α-mangostin in limit-
ing pulmonary and liver fibrosis, as well as cardiac hypertrophy and fibrosis [16–18]. Its
effect was mostly due to its role in suppressing myofibroblast differentiation and oxida-
tive stress in fibroblasts. In this Issue, using primary fibroblast from the buccal mucosa
tissues of healthy individuals or patients with oral submucous fibrosis, Lee et al. demon-
strated that α-mangostin inhibits myofibroblast activities and fibrosis in patients with oral
submucous fibrosis without affecting normal cells. This mechanism of action works by
suppressing the TGF-β1/Smad2 signalling pathway and the expression of long non-coding
RNA LincROR [19]. Such a finding supports the novel role of natural therapies, particu-
larly α-mangostin, in oral fibrogenesis. Long non-coding RNA LincROR can reprogram
pluripotent stem cells and suppress tumour protein p53 levels, which is induced after
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DNA damage [20,21]. LincROR also has a role in tumour progression and epithelial to
mesenchymal transition and metastasis [22]. Whether α-mangostin has a role in oral cancer
is unclear to date, which can be followed up in future studies. Having a natural nutri-
tional supplement which can limit fibrosis and prevent or reduce cancer development or
progression will have profound health impacts.

Multiple studies have demonstrated that psychobiotics can reduce stress and improve
sleep quality. Bifidobacterium breve CCFM1025 (a psychobiotic strain) was previously
shown to have a beneficial role in depression, Alzheimer’s disease, and other mental
diseases. Lan et al. conducted a clinical trial in a small cohort of patients (40 patients)
to assess the effect of CCFM1025 on stress-induced insomnia with a particular focus on
the activity of the endocrine pathway [23]. Administration of CCFM1025 for 4 weeks
was associated with changes in serum metabolites, including Daidzein, a phytoestrogen
isoflavonoid. While this study provided strong evidence for psychobiotics in improving
sleep quality, long-term multi-centre studies in larger cohorts are required to confirm
their therapeutic effects, including research on their underlying mechanisms and potential
side effects.

Wang et al. analysed the gut microbiota composition in 30 patients with functional
constipation [24]. This study showed that Bacteroides and butyrate-producing bacteria
were more abundant in patients with functional constipation and upstream products of host
arginine biosynthesis were less abundant compared to healthy individuals [24]. This study
needs to be validated in a large cohort before the outcomes can be generalised. Additional
care needs to be taken to control for potential covariates. Nevertheless, this study supports
the important role of microbiota in the development of functional constipation and provides
new pieces of evidence which can be used as potential diagnostic markers for functional
constipation and therapeutic targets.

Intestinal tryptophan (TRP) is an essential amino acid produced by ingesting lean
meat, fish, dairy products, nuts, and seeds. TRP metabolism involves three main pathways
in the gastrointestinal tract, including the kynurenine pathway, serotonin pathway, and
gut microbiota indole pathway. These pathways are closely interconnected in affecting gut
homeostasis. The regulatory role of different genes and metabolites within the tryptophan
metabolism pathways in patients with IBD is largely unknown. In this Issue, Wang et al.
completed a meta-analysis study on published transcriptomics datasets of intestinal biop-
sies of patients with IBD. A systematic review of metabolomics studies was also completed
to identify how TRP and its metabolites change in stool, blood, and intestinal biopsies from
patients with IBD [25]. They showed that the three pathways of intestinal TRP metabolism
were involved in the pathogenesis of IBD and are closely interconnected, especially in
active cases. The authors suggested that detecting TRP metabolites could potentially be
used to identify patients with active intestinal inflammation. Changes in neuroactive
metabolite production could explain the underlying mechanism of psychological distress
related to IBD. The authors also suggest different strategies for IBD management through
the regulation of TRP metabolism and identified gaps in the literature.

This Special Issue highlights the studies and reviews that contribute to new knowledge
and offer expert opinions on the effects of dietary nutrients on disease prevention and
development, as well as the underlying mechanisms of actions. It will inspire future
research into related areas.
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