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Neuropsychiatric disorders like depression and anxiety are prevalent, often 
occurring together or in sequence, significantly impacting quality of life and complicating 
chronic disease management. Factors such as stress, genetics, hormonal imbalances, and 
environmental influences contribute to these conditions. Recent research underscores the 
role of diet in mental health, particularly through the gut-brain axis. This axis, which 
involves bidirectional communication between gut health and brain function, affects 
neurotransmitter production and inflammatory responses influenced by gut microbiota. 
Disruptions in this system can lead to brain inflammation and neurotransmitter 
imbalances, exacerbating chronic pain and depression.

Figure 1 offers an overview of the gut-brain axis, illustrating how disturbances in 
this system can affect mental health. Key components such as the aryl hydrocarbon receptor 
(AhR) and bile acids are highlighted, providing insight into the connection between gut 
microbiota and mental health. Understanding these interactions emphasizes how dietary 
factors impacting gut health may help manage and alleviate symptoms of depression and 
anxiety.

Recent evidence suggests that plant-based diets may positively influence mental 
health by modulating the gut-brain axis. These diets are rich in antioxidants, 
phytochemicals, and dietary fiber, which help maintain a healthy gut microbiota For instance, 
quercetin from plants boosts serotonin (5-HT), dopamine (DA), and norepinephrine (INN) 
levels. Additionally, plant-based diets improve tryptophan utilization, essential for 5-TH 
production. Thus, dietary changes, particularly adopting a plant-based diet, can 
significantly improve mental well-being.

1.  Introduction:  Overview of mental disorders and health in relation to diet

2.  Serotonergic system —  Key mood-regulating 
neurotransmitter serotonin  (5-HT)
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Figure 1. Overview of the “microbiota-gut-brain” axis in chronic pain and depression. DCA (deoxycholic acid), 
LCA (lithocholic acid), EC (enterochromaffin cell), FFAR 2/3 (free fatty acid receptor 2 or 3),  HDAC (histone 
deacetylase), 5-HT (5-hydroxytryptamine), NMDAR (N-Methyl-D-aspartate receptor), SCFA (short-chain fatty 
acids), FXR (farnesoid X receptor), TGR 5 (Takeda G-protein-coupled receptor 5).

3.  Protective effects of natural plant foods against depression 
and anxiety — In vivo  studies

4.  Role of antioxidants in brain health — Influence on 
neurotransmitter balance
4.1. Quercetin as a Monoamine Oxidase (MAO) inhibitor

5.  Plant-based versus animal — based food consumption

6.  Differences in food preferences between sexes
The appeal of plant-based diets varies between men and women due to differences in 
preferences, attitudes, and motivations. Women are generally more inclined toward vegetarian 
or vegan diets for health and ethical reasons, while men face societal pressures linking meat 
consumption with masculinity. This leads to more prejudice against vegetarian men, impacting 
their mental well-being through social isolation and stress. Studies show that men adopting plant-
based diets may experience these negative effects more acutely, while women face less bias. 
Additionally, although the diet-depression link seems stronger in women, it is also significant for 
men. 
Understanding these gender-specific dynamics is crucial for creating supportive 
environments and tailored interventions that promote mental health and effective dietary 
changes. Further research is necessary to have a full understanding of these effects.

Table 1. Impact and mechanisms of dietary natural products and nutrients on depression and anxiety based 
on experimental research. Abbreviations: BDNF (Brain-Derived Neurotrophic Factor); CORT (Corticosterone); 
MAO (Monoamine Oxidase); TrkB (Tropomyosin Receptor Kinase B); IL (Interleukin); TNF-α (Tumor Necrosis 
Factor-alpha); GPx (Glutathione Peroxidase); CAT (Catalase); SOD (Superoxide Dismutase); 5-HT (Serotonin); 
NF-κB (Nuclear Factor kappa B); IFN-γ (Interferon-gamma); MDA (Malondialdehyde); NOS (Nitric Oxide 
Synthase).

Numerous plant-based dietary natural products and their nutrients offer protective effects against 
both depression and anxiety, although the underlying mechanisms differ. For depression, 
compounds such as Geum japonicum and royal jelly improve symptoms by enhancing 
neuroprotection and regulating neurotransmitters like Brain-Derived Neurotrophic Factor 
(BDNF) and cortisol (CORT). In contrast, for anxiety, saffron and bergamot essential oil exhibit 
anxiolytic effects by lowering CORT levels, reducing inflammatory markers, and boosting 
antioxidant activity in the brain. These mechanisms and effects are summarized in Table 1.

Altered 5-HT Function: Contributing to heightened stress response.
Mechanisms: Dysregulated 5-HT signaling; Increased 5-HT receptor 
sensitivity; Imbalance in 5-HT reuptake.

Low 5-HT Levels: Contributing to mood disturbances.
Mechanisms: Reduced 5-HT synthesis; Altered 5-HT receptor function; 
Impaired 5-HT reuptake.<

Depression

Anxiety

Quercetin, (Figure 2) a dietary flavonoid found in plant-based 
foods, enhances brain health by inhibiting MAO-A. This 
enzyme breaks down key neurotransmitters such as 5-HT, DA, 
and NE. By inhibiting MAO-A, quercetin helps maintain 
higher levels of these neurotransmitters, which can alleviate 
symptoms of depression and anxiety. An in vivo recent study 
proved that quercetin inhibits MAO-A in the brain without 
affecting gut monoamine metabolism, suggesting its safety.

Plant-based and animal-based diets show notable differences in nutrient composition and effects 
on mood and satiety (Table 2). Plant-based meals typically have higher carbohydrates and sugar, 
but lower fat and protein compared to animal-based meals. Although protein content was about 
one-third lower in plant-based meals, this had only a marginal effect on post-meal satiety. 

Table 2. Detailed comparison of major macronutrient and micronutrient differences between plant and 
animal-based diets. Abbreviations: ALA: Alpha-Linolenic Acid; EPA: Eicosapentaenoic Acid; DHA: 
Docosahexaenoic Acid.
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Conclusion

A large-scale study involving 16,379 adults revealed that while meal intake improved satiety and 
mood overall, plant-based meal choices led to slightly higher mood before the meal and smaller 
mood increases after the meal compared to animal-based meals. This suggests that plant-based 
diets can positively influence mood, providing a modest mental health benefit. 

Figure 2. Quercetin chemical structure. More research is needed to fully understand how a plant-based diet has an impact on mental health.

Plant-based diets can improve mood and reduce depression and anxiety.

Mood-boosting foods are plant foods that are rich in omega-3 fatty acids and tryptophan.
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