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Learning Objectives

• Review the prevalence and importance of micronutrient 
deficiencies essential to brain health, mind and mood.

• Review the contributing factors to the growing prevalence of 
important micronutrient deficiencies.

• Examine the importance of the MTHFR SNP and its clinical 
implications for personalized micronutrient-nutritional 
intervention.

• Review recent studies supporting nutritional intervention and 
supplementation for addressing common nutrient deficient 
states in individuals with “brain disruption”.





“There	is	now	a	wealth	of	research	that	has	demonstrated	the	importance	of	
inflammation,	gut	dysbiosis,	oxidative	stress,	and	mitochondrial	dysfunction	for	
mental	health.	The	nutritional	research	reviewed	herein	justifies	treating	patients	

through	either	improved	diet	or	supplementation	(or	both),	given	that	such	

treatments	could	well	have	beneficial	effects	on	all	of	these	variables.”



Growing	recognition	of	nutrition	as	central	determinants	of	
both	physical	and	mental	health.



Essential	Micronutrients

• Biotin
• Folic	acid
• Niacin
• Pantothenate
• Riboflavin
• Thiamine
• Vit A
• Vit B6
• Vit B12
• Vit C
• Vit D
• Vit E
• Vit K

• Calcium
• Chloride
• Chromium
• Cobalt
• Copper
• Iodide
• Iron
• Magnesium
• Manganese
• Molybdenum
• Phosphorous
• Potassium
• Selenium
• Sodium
• Zinc

• Linolenic Acid	
(EPA/DHA)
• Linoleic	acid
• Choline
• Isoleucine
• Leucine
• Lysine
• Methionine
• Phenylalanine
• Threonine
• Tryptophan
• Valine
• Histidine



Carbohydrate-dense	and	high	GI
• Loss	of	nutrient	density
• Glucose-insulin
• Dysbiosis
• Fermentable	Fiber	deficient
• Pro-inflammatory
• Increased	oxidative	stress



Optimal	Lifestyle	Metrics















We need a broad spectrum of 
micronutrients for optimal function 

• Biochemical individualization
• Compressed morbidity
• Goal to assist optimal biologic function e.g. 

identify “relative deficiencies”.
• Our needs change over time…a very dynamic 

metabolic landscape e.g. triage theory and 
conditionally essential nutrients

• Moving beyond vitamins and minerals e.g. 
sufficient fermentable fiber and phytonutrients







Center for Disease Control (testing blood and urine)

• 90 million Americans deficient in vitamin D
• 30 million Americans deficient in vitamin B 6
• 18 million Americans deficient in vitamin B12 

(using MMA)
• 16 million Americans deficient in vitamin C
• 8 million Americans deficient in iron; Latinos 

12%; blacks 16%; children ages <5 years of age 
7-10% 

• Many women ages 25-39 with “borderline”
low iodine levels



Common	Signs	of	
Nutrient	Deficiency

• Poor	night	vision-Vit A
• Chelitis – B2,	B12,	Fe,	Zn
• Glossitis – B2,	B3,	Folic	acid
• Spooning,	spotted	or	ridged	nails	

– Zn,	Fe
• Easy	bruising	– Vit K
• Muscle	weakness	– Vit D
• Muscle	cramps- Potassium,	

Magnesium,	Riboflavin	B2,	B6-
Pyridoxine

• RLS/Neuropathy	– Fe,	B12,	Folate
• Loss	of	smell/taste		- zinc
• Skin- Vitamin	A	(bumps	on	back	of	

arms);	Dermatitis- B2,	B3,	Biotin
• Hair	loss- B2,	B5,	Biotin,	D,	zinc



Drug-Nutrient Interactions

• Alcohol- zinc, magnesium, phosphorous, B1, 
B2, B6 and Folate

• Antibiotics – Vitamin K
• Diuretics – potassium, magnesium, zinc, B6
• Metformin – B12
• Trimethoprim - Folate



• Proton pump inhibitors not only block the release of 
stomach acid but also something else called “intrinsic 
factor,” making it impossible to absorb vitamin B12.

• It’s well known that calcium is best absorbed in the 
presence of acid.

• Proton pump inhibitors are thought to inhibit active 
transport of magnesium in the intestine, leading to 
deficiencies and potentially serious health outcomes.

Drug-Nutrient Interactions



• Your absorption of folic acid is inhibited, disrupting 
the production of new cells, which helps your body 
grow and repair itself.

• The absorption of zinc is impaired, which is needed 
for many enzyme reactions in the body.

• The inhibition of dietary iron can contribute to 
anemia over a long period of time



Seasonal	Affirmations
• May	you	be	safe
• May	you	be	happy
• May	you	be	at	peace



Special	Dietary-Nutrient	Considerations



Labs for consideration

• 25 hydroxy-vitamin D
• B12 and Methylmalonic acid
• Folate 
• Iron, TIBC, Ferritin
• Homocysteine
• MTHFR
• RBC magnesium and zinc
• RBC Omega 3/6 Index (want 8+ %)
• Urinary Organic Acids-Metabolic Profile











The	main	evidence	for	the	effectiveness	of	eicosapentaenoic acid	(EPA)	and	
docosahexaenoic acid	(DHA)	has	been	obtained	in	mood	disorders,	in	particular	in	the	
treatment	of	depressive	symptoms	in	unipolar	and	bipolar	depression.	There	is	some	
evidence	to	support	the	use	of	omega-3	fatty	acids	in	the	treatment	of	conditions	

characterized	by	a	high	level	of	impulsivity	and	aggression	and	borderline	personality	
disorders.	In	patients	with	attention	deficit	hyperactivity	disorder,	small-to-modest	

effects	of	omega-3	HUFAs	have	been	found.	



Observational	evidence	demonstrates	low	vitamin	D	is	related	to	poorer	cognition;	
however,	interventional	studies	are	yet	to	show	a	clear	benefit	from	vitamin	D	

supplementation.	From	the	evidence	to	date,	there	is	likely	a	therapeutic	age	window	

relevant	to	the	development	of	disease	and	therefore	vitamin	D	therapy.



Well	powered	clinical	studies	have	shown	beneficial	effects	of	
supplemental	zinc	in	depression	and	it	important	to	pursue	research	
using	zinc	as	a	potential	therapeutic	option	for	psychosis	as	well.	

Meta-analyses	support	the	adjunctive	use	of	zinc	in
major	depression	and	a	single	study	now	supports	zinc	for	psychotic	

symptoms.



A	total	of	9	studies	for	dietary	zinc	intake	and	3	studies	for	dietary	iron	intake	
were	finally	included	in	present	meta-analysis.	The	pooled	RRs	with	95%	CIs	of	
depression	for	the	highest	versus	lowest	dietary	zinc	and	iron	intake	were	0.67	
(95%	CI:	0.58-0.76)	and	0.57	(95%	CI:	0.34- 0.95),	respectively.	In	subgroup	
analysis	by	study	design,	the	inverse	association	between	dietary	zinc	intake	
and	risk	of	depression	remained	significant	in	the	cohort	studies	and	cross-

sectional	studies.



The	study	included	198	healthy	postmenopausal	women	at	the	average	
age	of	56.26	± 5.55	years.	

The	lowest	Mg	levels	were	observed	in	women	with	depressive	
symptoms	(14.28	± 2.13	mg/l),	and	the	highest	in	women	without	

depressive	symptoms	(16.30	± 3.51	mg/l),	(p	≤	0.05).	



The	current	review	suggests	that	EFAs	may	be	effective	in	reducing	
prenatal	stress	and	salivary	cortisol	and	may	reduce	anxiety	during	
premenstrual	syndrome	and	during	menopause	in	the	absence	of	

depression.	Magnesium	and	vitamin	B6	may	be	effective	in	combination	
in	reducing	premenstrual	stress,	and	vitamin	B6	alone	may	reduce	

anxiety	effectively	in	older	women.	High-dose	sustained-release	vitamin	
C	may	reduce	anxiety	and	mitigate	increased	blood	pressure	in	response	

to	stress.	



CONCLUSIONS:	Depression	is	associated	with	a	lower	concentration	of	
zinc	in	peripheral	blood.	The	pathophysiological	relationships	between	

zinc	status	and	depression,	and	the	potential	benefits	of	zinc	
supplementation	in	depressed	patients,	warrant	further	investigation.	



18	studies	were	included	in	the	review.	All	reviewed	studies	recruited	samples	based	
upon	an	existing	vulnerability	to	anxiety:	mildly	anxious,	premenstrual	syndrome	(PMS),	
postpartum	status,	and	hypertension.	Four/eight	studies	in	anxious	samples,	four/seven	
studies	in	PMS	samples,	and	one/two	studies	in	hypertensive	samples	reported	positive	

effects	of	Mg	on	subjective	anxiety	outcomes.



Evidence	from	human	studies	clearly	shows	a	significant	proportion	
of	people	suffer	from	deficiencies	or	insufficiencies	in	one	or	more	
of	B-vitamins.	Supplementing,	in	the	absence	of	an	optimal	diet	at	
doses	greatly	in	excess	of	current	recommendations	would	be	a	

rational	approach	for	preserving	brain	health.



MTFHR SNP

• Folate and MTHFR: Thymine synthesis and methylation
• 40% population heterozygous which results in a 40% reduction in 

functional MTHFR
• 10% homozygous with 80-90% reduction in the functional efficiency of 

MTHFR
• Treatment resistant depression



Nutritional Considerations-Supplementation

• Choline: 500 mg/day (4-5 egg yolk equivalents; 4 oz
liver/week, cruciferous veggies, nuts). Strongly consider 
supplementation. 

• Folate: 2-3 servings, liver, leafy greens, legumes; 
Supplementation methyl-folate 1200 mcg/day

• Glycine: non-hydrolyzed whey protein, bone broth, 
• Creatine (spares methyl-folate): 3-5 gms/day 



Adjunctive	L-methylfolate 15	mg/d	may	be	an	early	option	in	patients	who	fail	
to	adequately	respond	to	antidepressant	monotherapy,	with	preliminary	

evidence	demonstrating	sustained	remission	and	sustained	recovery.



Supplement considerations

• Magnesium threonate, citrate, glycinate: 300-400 mg at bedtime
• Zinc: 15-30 mg/day
• EPA-DHA: 2,000-3,000 mg/day
• Vitamin D to achieve levels 40-60 ng/dl (sun is our friend)
• B6 (pyridoxal-5-phosphate): 25-50 mg/day
• Methylated cobalamin (1,000 mcg) and folate 800-1200 mcg (higher 

doses in resistant depression with MTHFR)
• Choline 500 mg/day (MTHFR)
• Probiotics: 20 + billion CFUs, broad-spectrum e.g. lactobacillus, 

bifidobacter, saccharomyces



Summary

• Micronutrient deficiencies will be present in many 
individuals with disrupted brain function, mind and 
mood.

• 3-day food diary review
• Personalized testing for micronutrient deficiencies
• Nutritional interventions to include nutrient-dense 

whole foods; elimination trial; incremental prebiotic 
rich foods

• Personalized supplementation
• Integrative lifestyle management
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USING	WHOLE	FOODS	
AS	MEDICINE

A	Primer	on	Treating	Chronic	
Inflammation	with	Food

Presented	by	Tanmeet Sethi,	MD
January	17,	2018,	12	PM	ET

BONUS	WEBINAR
Join	us	on	January	31,	2018	for	“Beyond	Burnout”	with	James	S.	Gordon,	MD,	
Founder	and	Executive	Director	of	the	Center	for	Mind-Body	Medicine



This	webinar	has	been	recorded.	The	
presentation	and	the	slides	will	be	available	
within	24	hours	at	CMBM.org/webinar.

Also	available	online:

Nourish	&	Nurture
Presented	by	Deb	Phillips

Leaky	Gut
Presented	by	Dr Sheila	Dean
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