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Objectives
• Discuss the role of the Standard American Diet in the etiology of mental 

health conditions like depression and anxiety.
• Provide the Food Rx for reducing inflammation and supporting mental 

health.
• Recommend nutritional supplementation for supporting mental health 

conditions such as anxiety and depression.



Assessment
Review of subjective report and objective findings



Case highlights

Case presents with multiple GI symptoms, but includes a constellation of related issues 
including:

• Anxiety
• Immune dysregulation
• Mitochondropathy
• Oxidative stress
• Detoxification challenges 

Case demonstrates the complex web that impacts mental health beyond neurotransmitter 
balance, in particular:

• Gut health and microbiome diversity 
• Inflammation and oxidative stress
• Nutrient status and diet quality 
• Environmental toxins/triggers 



Meet Claire  
• 68 y/o woman 

• Presenting with increased anxiety, depression, brain 
fog, fatigue, and disruptive GI symptoms and hives
• Symptoms significantly impact her dietary choices and limit 

variety significantly
• Reports low tolerance to stress and history significant for 

anxiety & depression
• GI symptoms include belching, malodorous gas, 

soft/unformed stool
• Multiple environmental sensitivities and food reactivities
• Reports joint pain and inflammation, skin reactivity (hives), 

managed with diet and trigger avoidance 
• Increased risk of environmental toxin exposure due to 

occupation and lifestyle confirmed with laboratory analysis 

• Medications
• Occasional ibuprofen for headaches 
• Citalopram 20 mg/day 



Break Out 1

What assessment questions do you 
have for Clair?

What concerns do you have?



Meet Claire  
Initial dietary recall demonstrates limited foods 
in regular rotation due to reported sensitivities 
• Food reactions include nuts, dairy, beans (including soy), 

grains (including corn), fruits, sugars. 
• Avoids multiple vegetables including tomatoes, asparagus, 

carrots, squashes, artichoke, beets

Laboratory data includes:

• Stool testing 
• Nutrition profile 
• Basic CBC, CMP and blood chemistries 



This review suggests that the huge research effort based on the serotonin 
hypothesis has not produced convincing evidence of a biochemical basis to 
depression. This is consistent with research on many other biological markers. 

We suggest it is time to acknowledge that the serotonin theory of 
depression is not empirically substantiated. 

Mol Psychiatry. 2022;10.1038/s41380-022-01661-0



Factors that contribute 
to Depression/Anxiety

Gut health and microbiome balance

Inflammation (and factors that contribute)

Detoxification & environmental exposures

Mitochondrial health

Hormone & neurotransmitter balance  

Diet & nutritional status 

History of trauma (big T and little t)

Connection, community and social support



Eleven of 21 studies showed that regulation of intestinal microbiota could 
improve anxiety symptoms, of which five studies conducted probiotic 
interventions and six studies used non-probiotic interventions like low FODMAP. 
That means that 52% of studies showed a positive effect on improving anxiety 
symptoms by regulating intestinal microbiota. 

General Psychiatry 2019;32:e100056.



Gut health & 
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Impact of stress on bidirectional communication 
between the gut microbiome and the CNS



Stool Testing



The Stress Cascade 

Stress activates Fight of Flight mode

Disrupts digestion and turns off Rest and Digest mode

Alters digestion and nutrient absorption 

Chronis stress continues à adrenals are affected

Hormones become imbalanced including thyroid, sex hormones, 
and insulin



Stress induces disturbance in HPA axis which is one of the 
characteristic features of MDD

Risk factor of 75%–
90% NCD

Trigger for depression 
and anxiety

Induce inflammatory 
processes which 

drives depression

Front Hum Neurosci. 2017;11:316.
Curr Top Behav Neurosci. 2013;14:135-151. 



Stress & GI Health

Under chronic stress

Induces 
inflammatory 

process 

GI motility 
issues

Digestion 
compromised, 

nutrient 
absorption issues

Changes in the 
microbiome 

balance 

Front Hum Neurosci. 2017;11:316.
J Neuro Res. 2019;97:1223–1241. 
Gastroenterology. 2021;160(5):1486-1501.
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Neuroinflammation 
&Tryptophan Metabolism 

Tryptophan is an essential amino acid precursor for Serotonin + 
Melatonin

Alternative pathway = Kynurenine + Quinolinic Acid 
(neuroinflammatory)  

Commensal bacteria that metabolize tryptophan play a large 
role in driving the pathway



Serotonin, Kynurenin, and Indoles
Approximately 95% of the body’s serotonin is produced and stored in enterochromaffin 
cells (ECCs) and plays an important role in modulating the activity of the enteric nervous 
system (ENS)

Microbial metabolites (SCFAs) have been shown to stimulate the production and release of 
serotonin by ECC

Tryptophan is the precursor for a number of neuroactive signaling molecules including 
Serotonin, Kynurenin, and Indoles 

The relative abundance of the 3 metabolites depends on tryptophan intake, microbiome 
balance, and on stress induced on the autonomic nervous system. 



Transl Psychiatry. 2022;12(1):164

Interactions of gut microbes with dietary tryptophan 
leading to the generation of multiple neuroactive 
metabolites, some of which have been implicated in 
several brain disorders, clearly shows the intricate 
connection between diet, the gut and certain gut 
microbes, and brain diseases (J Horn et al. 2022).



Neurotransmitter 
Markers 



Adrenals & Blood 
Sugar Balance

Hormone dysregulation leads to high 
insulin and insulin resistance 

Stuck in sympathetic mode …
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Stress to Metabolic Disease Continuum

Stress 
activation

HPA axis 
“switch”

Cortisol 
elevation

Insulin 
resistance

Metabolic 
disease

Front Hum Neurosci. 2017;11:316
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Inflammation 

Immune stimulation, chronic infections

Mitochondria dysfunction resulting from inflammation and 
oxidative stress

MDD associated with:

• Increases in pro-inflammatory cytokines
• Interleukin-1 (IL-1)
• IL-6
• Tumour necrosis factor-alpha (TNF-a)

• Increases in C-reactive protein (CRP)



Oxidative Stress

Higher levels of oxidative stress 
markers

Lower levels of antioxidants 

• Vitamin E
• Vitamin C
• Coenzyme Q10 
• Glutathione

Proc Nutr Soc. 2017;76(4):427-436. 



Oxidative Stress/Inflammation



Nutrient Evaluation



Amino Acids



Intervention
Prioritize interventions based on specific client-needs 



Break Out 2
How would you prioritize the findings?

Which systems/pathways would your 
incorporate into your plan?

What are your top interventions?



Finding Balance…

Sympathetic
“Fight or flight”

Active, vigilant 

Energy burning

Parasympathetic
“Rest or digest”

Digestion, nutrient absorption, sleep & 
restore

Cell repair 



HPA Axis & GI Motility Support 

Work on circadian rhythm (early AM light)

HPA axis reset & limbic retraining 

Meditation and various modalities 

Consistent movement as tolerated 

Supporting digestion and the Migrating Motor complex (MMC)(chew! 
Gargling, setting intentions/prayer)



Transl Psychiatry. 2022;12(1):164



Adv Nutr. 2020;11(4):890-907. 

Dietary links to risk of 
developing depression 
& anxiety



Evidence of dietary interventions on D/A

Transl Psychiatry. 2022;12(1):164



Ketogenic Diet for Mental Health/Mood Disorders 

• Glucose homeostasis 
• GABA/glutamate balance
• Oxidative stress 
• Inflammation 

Proposed Mechanisms

• Compliance 
• Hyperlipidemia 

Challenges 

Curr Opin Endocrinol Diabetes Obes. 2020;27(5):269-274
Neurosci Biobehav Rev. 2019;107:422-423. 



An analysis of 1541 articles revealed an 
association between lower anxiety 

and:

• More fruits and vegetables
• Omega-3 fatty acids
• “Healthy” dietary patterns
• Caloric restriction
• Breakfast consumption,
• Ketogenic diet
• Broad-spectrum micronutrient 

supplementation
• Targeted nutrients including zinc, 

magnesium and selenium, probiotics, 
and a range of phytochemicals

Nutrients. 2021;13(12):4418



Nutrients. 2021;13(12):4418



The dietary support group demonstrated significantly greater improvement between 
baseline and 12 weeks on the MADRS than the social support control group 

These results indicate that dietary improvement may provide an efficacious and accessible 
treatment strategy for the management of this highly prevalent mental disorder, the 
benefits of which could extend to the management of common co-morbidities.

BMC Med. 2017;15(1):23. 
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Correlates with a reduced 
risk of depression (& CM 

comorbidities)

Anti-inflammatory, 
antioxidant-rich

Rich source polyphenols 
and phytonutrients

Rich in PUFAs and MUFAs

Positive microbiome 
changes 

Physiol Rev. 2019;99(4):1877-2013



The Standard American Diet
Excessive refined carbs, sugar, and artificial sweeteners

• Blood sugar imbalance 

Caloric excess 
• Excessive snacking, grazing, late meals 

High fat/trans fat
• Elevated O6:O3 ratio (arachidonic acid)
• Insufficient PUFAs/MUFAs and excess saturated fats 

Nutritional depletions
• 94.3% are deficient in vitamin D
• 91.7% are deficient in choline
• 88.5% are deficient in vitamin E
• 66.9% are deficient in vitamin K
• 52.2% are deficient in magnesium
• 44.1% are deficient in calcium
• 43.0% are deficient in vitamin A
• 38.9% are deficient in vitamin C

Adv Nutr. 2020;11(4):890-907.

https://lpi.oregonstate.edu/mic/micronutrient-inadequacies/overview

https://lpi.oregonstate.edu/mic/micronutrient-inadequacies/overview


Therapeutic Foods
Healthy fats

• Extra-virgin olive oil (EVOO), nuts and seeds
• Omega-3 fat sources from food (and supplement  sources 2 

to 4 grams per day)
• Alpha-lipoic acid (ALA)

Micronutrients 

• Zinc
• Magnesium 
• Selenium 
• Cit C
• Vit E
• Choline 

Antioxidants
• Alliums (especially garlic) & cruciferous vegetables 
• Green tea (EGCG), resveratrol, carotenoids, quercetin 

Fiber sources
• Non-starchy vegetables, colorful root vegetables 
• Whole Grains and legumes (limit processing)
• Traditionally fermented foods

Focus on color “eat 
the rainbow”

• Phytonutrients: Organic, colorful mix of low glycemic 
veggies & fruit

• Mushrooms
• Herbs including turmeric, saffron, rosemary, herbal teas 

(and others)

*Dietary recommendations personalized for Claire due to reactivity are in bold



Work with her on phasing in more whole foods 

Expand fiber, omega 3s (fish, seeds/oils), leafy greens, 
protein 

Eat at regular intervals, incorporate root veggies to 
balance BS

High protein, fiber snack before bed to address sleep 
disruption

Nutritional Interventions 

Proc Nutr Soc. 2017;76(4):427-436



Nutraceuticals
Focus on dietary expansion and frequent updates



Supplement considerations 
N

ut
rie

nt
s • Vitamin C

• Essential Fatty 
Acids (EFA)

• Choline
• Alpha-lipoic 

acid (ALA)
• Vitamin D
• B-Complex 
• Zinc to copper 

ratio
• Magnesium
• Selenium He
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s • Saffron

• St John’s wort
• Curcumin
• Adaptogens

• Ashwagandha
• Rhondiola
• Mushrooms  

• Quercetin 
• Resveratrol
• Carotenoids 
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s • GABA

• Lavender
• Kava
• Chamomile
• Passionflower 
• Valerian root 
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n • Tryptophan

• Tyrosine 
• 5-HTP
• L-theonine
• Glycine 

*The initial plan choices for Claire are in bold



Other nutrients to consider 
Vitamin D (more evidence for anxiety vs depression)

B-Complex (if signs of deficiency)

Low Zn to Cu ratio associated with anxiety 
• Low zinc, copper, and manganese intake is associated with depression and anxiety 

Magnesium (bis-glycinate, L-threonate) 

Targeted AA supplementation with:
• Tryptophan
• Tyrosine 
• 5-HTP
• GABA
• L-theonine
• Glycine  



Prebiotics & Probiotics

•Decrease the stress response
•Decrease intestinal permeability 
•Decrease inflammation 

Probiotics and prebiotics

•Microbiota-targeted interventions such as “beneficial bacteria (probiotics) or 
support for such bacteria (e.g., prebiotics) that influence bacteria-brain 
relationships” 

Psychobiotics

•Diet diversity
•Fiber & fermented foods 
•Polyphenols 

Consider various approaches to modulate the microbiome

J Neurosci Res. 2019;97(10):1223-1241
Gastroenterology. 2021;160(5):1486-1501



L-theanine multiple mechanisms 
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Magnesium for D/A

•Data suggests Mg can help improve both depression & anxiety 
•Consumption of Mg chloride (248 mg of elemental Mg per day) for 6 weeks 

resulted in net improvement in Generalized Anxiety (EK Tarleton et al, 2017)
•Conclusions: Existing evidence is suggestive of a beneficial effect of Mg on 

subjective anxiety in anxiety vulnerable samples. However, the quality of the 
existing evidence is poor. Well-designed randomized controlled trials are 
required to further confirm the efficacy of Mg supplementation. (NB Boyle et al 2017)

Results are mixed:

• Plays a role in multiple pathways, enzymes, hormones, and 
neurotransmitters involved in mood regulation 

• Calcium antagonist and voltage-dependent blocker of the N-methyl-D-
aspartate channel which  regulates the flow of calcium into the neuron

• Modulation of GABA activity at the receptor 
• Stabilizes blood sugar/insulin resistance 
• Optimizes vitamin D in circulation 

MOA:

PLoS One. 2017 Jun 27;12(6):e0180067.
Nutrients. 2017;9(5):429. 



Essential Fatty Acids

Front Physiol. 2018;9:1047. 

• Modulates signaling molecules that regulate inflammation 
and neuroinflammation

• Signal transduction between neurons or neurons and glial 
cells

• key actors in the regulation of endocannabinoid system à
activation of CB1R inhibits excitatory glutamate and 
inhibitory GABA

• Impact HPA axis function (fish oil supplementation blunts 
cortisol associated with acute mental stress)

MOA:

• Ethyl-EPA (from 1 to 2 g/day) reported a beneficial effect 
in patients with major depression and resistant to anti-
depressant or recurrent unipolar depression

Findings:



Saffron (Crocus sativus)

Meta-analyses and clinical trials
• Mild to moderate MDD: Saffron extract 30 mg daily 

or dried saffron stigma 100 mg daily for 6-12 weeks 
improves symptoms of depression when compared 
with control

Saffron extract seems to be comparable to:
• Imipramine 100 mg daily
• Fluoxetine 10 mg twice daily
• Citalopram 40 mg daily
• Sertraline 100 mg daily

Natural Medicines
Psychiatr Pol. 2015;49(3):435-453



St. John’s Wort 
MOA:

• Pharmacologic activities attributable to hypericin, hyperforin, & several flavonoids
• Inhibition of the uptake of neurotransmitters
• Downregulation of beta-adrenergic receptors and an upregulation of serotonin 5-HT(2) 

receptors

2016 analysis (35 studies; 6,993 patients):

• St. John's wort (a hypericum extract of 0.3% hypericin and 1% to 4% hyperforin) showed 
clinical significance and appeared to be more effective compared with placebo.

2017 review (27 clinical trials; 3,808 patients) compared St. John's wort and SSRIs:

• St. John's wort improved depression symptoms, as effective as standard antidepressant 
medications for symptoms of mild and moderate depression; lower dropout rate for patients 
using St. John's wort over SSRIs
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Beware- many drug interactions!



Nervines: Modulate GABA receptors 

Bacopa Catnip Kava

Lavender Lemon Balm Oat Seed

Passionflower Skullcap Valerian root

Chamomile 

Alternative and Complementary Therapies. Dec 2004.309-315
Phytother Res. 2018;32(5):865-891



Lavender (Lavandula 
angustifolia) • Linalool, linalyl acetate, 1,8-cineole B-ocimene, 

terpinen-4-ol, and camphor

Silexan Main constituents: 

• Superior to placebo in reducing the Hamilton 
Anxiety Scale (HAMA) total score 

• Silexan showed a pronounced antidepressant 
effect and improved general mental health and 
health-related quality of life 

Silexan 160 and 80mg/d

• Antioxidant
• Cholinergic inhibition 
• Modulate GABAergic neurotransmission
• Enhance inhibitory tone of the nervous system

MOA:

Evid Based Complement Alternat Med. 2013;2013:681304. 
Int J Neuropsychopharmacol. 2014;17(6):859-869. 



Kava (Piper methysticum) 

Phytother Res. 2018;32(5):865-891

Standardized extract WS®1490

MOA:
• Enhanced ligand binding to GABA type A receptors
• Blockage of voltage-gated sodium channels and calcium ion channels
• Norepinephrine and dopamine reuptake inhibition
• Reversible inhibition of monoamine oxidase (MAO) B 

Subjects (n = 101) were given either an extract of kava or a placebo for 25 weeks. 
• Kava extract group showed improvement in their primary and secondary anxiety symptoms based 

on the HAMA and a CGI. 
• The researchers concluded that when kava is used an anxiolytic alternative to benzodiazepines or 

tricyclic antidepressants, individuals typically suffer from less side effects. 



Adaptogens

Herbs that improve an individual’s ability to cope with stress
• Normalize the physiological process of the body and help the body adapt to changes 

Improve hormone balance
• Cortisol, thyroid 
• Indirectly improve blood sugar sensitivity 

Rhodiola (Rhodiola rosea)
• Shown to reduce anxiety and depression when compared to placebo
• Anti-depressive effects may be through its effect on mono-amine oxidase A

Ashwagandha (Withania somnifera) 
• Shown to significantly reduce scores on all the stress-assessment scales and significantly reduce serum 

cortisol levels 

Pharmaceuticals (Basel). 2010;3(1):188-224. 
Phytother Res. 2018;32(5):865-891.
Indian J Psychol Med. 2012;34(3):255-262. 



Other factors to consider 

• Microbiome changes
• Improve GI integrity, inflammation, motility, and gut symptoms 

GI Repair protocol

• Address modifiable environmental exposures 
• Support glutathione, liver 

Detoxification support 

• Berberine, bergamot
• EFA, ALA, Mg, Zn, and polyphenols  

Metabolic/Blood sugar support 

• Antioxidants, phytonutrients à Nrf2 and Nf-κβ modulation 
• Carnitine, Choline, NAC/glutathione, ALA
• Resveratrol, curcumin, EGCG, sulforaphane

Mitochondrial/energy support



Summary
• Diet, nutrition, and herbs can be a powerful strategy to help patients improve 

their mental health
• Integrative pharmacists are in a perfect position to safely and effectively support 

pharmaceutical therapy to optimize outcomes for our patients 
• There are multiple mechanisms beyond SSRIs for serotonin conservation that 

impact depression & anxiety, including inflammation, microbiome balance, gut 
barrier integrity, neurotransmitter and hormone, and HPA-axis balance
• Interventions including diet, targeted nutrients, herbs, and lifestyle modification 

(sleep, meditation, limbic retraining, and movement)
• Interventions should always be tailored to the individual, integrated slowly at a 

rate they can handle



Discussion & Questions
Thank you!



• Questions: Hello@LaraZakaria.com 
• IG | Facebook @foodiefarmacist

Lara Zakaria PharmD MS CNS CDN IFMCP

Contact


