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Introduction: Overview of mental disorders and health 1n relation to diet Sustainable Food Systems
Neuropsychiatric disorders like depression and anxiety are prevalent, often Central nervus system

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.
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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
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microbiota and mental health. Understanding these interactions emphasizes how dietary L
factors impacting gut health may help manage and alleviate symptoms of depression and B> .1y ) —
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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, ) A o L A L -
quercetin from plants boosts serotonin (5-HT), dopamine (DA), and norepinephrine (INN) / S ;g, 0 R /“%’\ / S /““f / S /‘?“ / S ;"" ) o
levels. Addmonally, I?lant—based diets improve tryptophan .ut111zat1on, essential f(.)r 5-TH -\—\,/ ,Wf ‘ ,W)’ ‘ —»\,! ,W)' M'/ 4
production. Thus, dietary changes, particularly adopting a plant-based diet, can S - < 7 -~ o C ay N - ,
significantly improve mental well-being. Dietary fiber Cholic acid (CA)/Chenodeoxycholic acid (CDCA) Tryptohan

Figure 1. Overview of the “microbiota-gut-brain” axis in chronic pain and depression. DCA (deoxycholic acid),

2. Serotonergic system — Key mood-regulating LCA (lithocholic acid), EC (enterochromaffin cell), FFAR 2/3 (free fatty acid receptor 2 or 3), HDAC (histone

neurotransmitter Serotonin ( S_HT) 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).

Altered 5-HT Function: Contributing to heightened stress response. . .
Mechanisms: Dysregulated 5-HT signaling; Increased 5-HT receptor 5. Plant-based versus animal — based food Consumptlon

sensitivity; Imbalance in 5-HT reuptake.

Depression )

o . Plant-based and animal-based diets show notable differences in nutrient composition and effects
Anxiety Low S'HT Levels: Contributing to mOOd. disturbances. . on mood and satiety (Table 2). Plant-based meals typically have higher carbohydrates and sugar,
Mechanisms: Reduced 5-HT synthesis; Altered 5-HT receptor function; ¢ |gwer fat and protein compared to animal-based meals. Although protein content was about

Impaired 5-HT reuptake. one-third lower 1n plant-based meals, this had only a marginal effect on post-meal satiety.

3. Protective effects of natural p lant foods agalnSt depressmn A large-scale study involving 16,379 adults revealed that while meal intake improved satiety and
and anxiety — In vivo studies 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
Numerous plant-based dietary natural products and their nutrients offer protective effects against diets can positively influence mood, providing a modest mental health benefit.

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

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

(BDNF) and cortisol (CORT). In contrast, for anxiety, saffron and bergamot essential oil exhibit Nuirient
anxiolytic effects by lowering CORT levels, reducing inflammatory markers, and boosting | _ Iacronutrients _
antioxidant activity in the brain. These mechanisms and effects are summarized in Table 1. gmhnh}dm&s e, grains, legumes, fruts, vegetables) Lie.g., meat, fish, day)
ugar T (e.g., finits, sorne vegetahles) 1 ez, meat, fizh)
. . . . . Fat | (e rmts, seeds, avocados, olree oil) T (e, meat, fish dany)
Table 1. I.mpact and mechanisms Qf @etary natural p.roduc.ts and nutrlents. on depression and an).ﬂety based Protei | {e.x. heans, lenbls, tofi, roits) 1 {en meat fisk, sazs, dairy
on experimental research. Abbreviations: BDNF (Brain-Derived Neurotrophic Factor); CORT (Corticosterone); [
MAO (Monoamine Oxidase); TrkB (Tropomyosin Receptor Kinase B); IL (Interleukin); TNF-a (Tumor Necrosis Fiber T (e.z.. whole grains, fruits, vegetahles, legures) | (rodrdral fiber content)
Factor-alpha); GPx (Glutathione Peroxidase); CAT (Catalase); SOD (Superoxide Dismutase); 5-HT (Serotonin); ;Jitﬂmiﬂ Bl %J 'If'I'l’}if'lEd fundfﬁsuﬁhﬂiﬁlé ﬂ;ﬁl}ﬂlleﬁﬂﬂﬂ £ 11:1':“1'3&’5 fis?, dﬁegﬁihh vy fish
_ . } _ . - . o - 1{u) oh-heme 1ron (less abso , tound m legumes, tofu BI0E 10N (more dhso . poultry; 1is
NF-kB (Nuclear Factor kappa B); IFN-y (Interferon-gamma); MDA (Malondialdehyde); NOS (Nitric Oxide Ormsead Fatty Acids | ALA (from Naxseeds, chia seeds, waluts, canola oil) EF# and DHA (from fatty fish like salimor, sardines)
Synthase). Claloinm ) (fortified plant milks, tofi, leafy greens) T {dairy products, fish with bones)
Phant foods .*I’.T““F Model Dose Effects and mechanisms Zine | {grains, leguraes, nuts, seeds) T (meat, shellfish) | |
YpE _ Vitarean I | (fortified foods, supplements) T (fatty fish, ege wolks, fortified danry products)
Lepression _ _ _ Ivlagnesinrm T (nute, seeds, leafy green vegetables, whole grains) 1 (roeat, dairy products)
Geum japonicum | In Fvo ICF 1ice a0, 100, 300 E_:-:erted neuroprotectrve effects; Upregulated expression of BDNF Potassium T (firuits like bananas, oranges; vegetahles like potatoes) | (meat, fisk)
_ _ raz (kg happocataps _ _ _ _ _ Vitarn C T {citus fruts, strawberries, bell peppers, broceol) 1 (rurarmal moanimal products)
Rl jellsy In o CUIYIS rodce 4.5 zlks Attermated CTUNE-induced depression; Inbibited the biosymthesis of CORT < ahrated fat | {eoconut oil, palr oil some processed foods) T (meat, dairy; processed meats)
Purple canliflower | fn Mwe  CULS rice 54, 100, 200 Imprcu;-':flsde.};tg:s.sgfe smpm;rmﬁ?cma?m%lﬁﬁt Dfﬁﬁ%F TekE, Cholesterol Horne {ondy found m ararmal products) Present (meat, dary ezzs)
. . mg kg neWOAnSIItier, - uppressedactrity o : ~PIPE e Antioxidants T (variety of fruits and vegetables, muts, seeds) | {tivirmal in anireal products)
avel orange I o Furrmang 05 1 2% Exerted anf-depressme effects; Increased seroforun and doparame levels m
essental ol Tice T brain . .
Anvict 6. Differences in food preferences between sexes
S affomn I o Tiats 30, 60 me/ke Exerted arcciolyte effect, Downregnlated sermm CORT level, Upregulated . . . .
U e BDMF in hippocaripa N The appeal of plant-based diets varies between men and women due to differences in
Dergamot | R¥vo  SDrts Mgl e s Deerased H-1, 16, TR Brtanced fhe aetaty of preferences, attitudes, and motivations. Women are generally more inclined toward vegetarian
Red poregranate Exerted arxiolytic effect, Increased 5-HT in hippocarapus; 5uppressed or vegan diets for health and ethical reasons, while men face societal pressures linking meat
frait extracthased | T o CHTBLIA] 20,1510 mdolearrore-2 3-dioxyzenase, [mproved typtophan hydroxylase; Feduced . i+h lini This lead udi . . . .
P ritice mgle NF-kB, THF-a, IL-6, IL-1B, IFN-v, MDA Promoted the acfivities of NOS, consumption with masculinity. 1S leads to more prejudice against vegetarian men, impacting
50D, and CAT their mental well-being through social isolation and stress. Studies show that men adopting plant-
MR . . based diets may experience these negative effects more acutely, while women face less bias.
4. Role of antioxidants in brain health — Influence on . y 2D . Sanve = " g
. Additionally, although the diet-depression link seems stronger in women, it is also significant for
neurotransmitter balance men.
4.1. Quercetin as a Monoamine Oxidase (MAOQ) inhibitor Un(?erstandlng thes.e genfier-specqic dynamics 1is crucial for creating .suppf)rtlve
environments and tailored interventions that promote mental health and effective dietary
Quercetin, (Figure 2) a dietary flavonoid found in plant-based O (H) H ange Further research is necessary to have a full understanding of these effects.
foods, enhances brain health by inhibiting MAO-A. This Hg O onc USIOH
enzyme breaks down key neurotransmitters such as 5-HT, DA, B
and NE. By inhibiting MAO-A, quercetin helps maintain g . o Plant-based diets can improve mood and reduce depression and anxiety.
higher levels of these neurotransmitters, which can alleviate H
symptoms of depression and anxiety. An in vivo recent study e Mood-boosting foods are plant foods that are rich in omega-3 fatty acids and tryptophan.
proved that quercetin inhibits MAQO-A in the brain without 1O
affecting gut monoamine metabolism, suggesting its safety. Figure 2. Quervetin chemical structure. More research is needed to fully understand how a plant-based diet has an impact on mental health.

Acknowledgments. The research leading to these results was supported by MICINN supporting the Ramon y Cajal grant for.A. Prieto (RYC-2017-22891), by Xunta de Galicia for supporting the the pre-doctoral grant of P. Barciela
(ED481A-2024-230). Moreover, the authors are grateful to the National funding by FCT, Foundation for Science and Technology, through the individual research grants of J. Echave (2023.04987.BD) and A.O.S. Jorge (2023.00981.BD).




	Slide 1

