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OBJECTIVES

• Understand the role of the gut microbiome and gut hyper-permeability in behavioral 
health conditions including SUD

• Understand the role of nutrition in improving gut health

• Understand the 5-R system for helping patients/clients improve their nutrition and gut 
health



MICROBIOTA- THE BUGS

MICROBIOME- THE BUGS AND THEIR GENES

GUT MICROBIOME-THE BUGS AND THEIR GENES 
LIVING IN OUR GI SYSTEM





FUNCTION OF THE 
MICROBIOME

• Creates a barrier between the inside and outside 
world

• Patrols the environment for invaders
• Digestion and absorption
• Regulation of metabolism and weight
• Regulation of the immune system
• Production of neurotransmitters
• Communication with the brain



GUT HYPERPERMEABILITY



GUT DYSBIOSIS

• Gut dysbiosis occurs when there is an 
imbalance in the number and diversity of  gut 
microbiota

• Impaired digestion and absorption
• Increased inflammation
• Impaired metabolism leading to obesity, Type 2 

diabetes, CVD, high cholesterol, hypertension
• Increased risk of breast, prostate, colon cancer
• Increased risk of depression, anxiety, 

schizophrenia
• Potential role in development of SUD



GUT-BRAIN AXIS 
AND BEHAVIORAL 

HEALTH



THE ROLE OF THE GUT-BRAIN AXIS IN 
MOOD-ANXIETY-SUD

• Bidirectional influence – Gut to Brain and Brain to Gut

• Based on preclinical (rodents ) and clinical (humans) studies 

• Microbiome - HPA axis

• Microbiome - Neurotransmitters and Metabolites

• Microbiome - Vagus Nerve

• Gut Permeability 



HPA AXIS

• Stress related mood disorders 
including depression and 
anxiety

• Impaired reward processing

• Drug-withdrawal induced 
anxiety 



NT AND 
METABOLITES

• Neurotransmitter production 
affects mood and anxiety as 
well as reward, learning and 
memory

• SCFA’s protect gut lining, 
reduce inflammation, influence 
reward, memory and learning 
and influence neurons and 
microglia

• BDNF important in neuron and 
microglial function



VAGUS NERVE

• Vagus nerve efferents exert 
parasympathetic influence on 
the gut affecting pain 
perception, gut function and 
microbiome activity

• Increased vagal stimulation can 
cause neuroinflammation of gut 
neurons 

• Microbiome produced 
neurotransmitters influence 
mood and reward through vagal 
afferents 



LPS

• Gut hyper-permeability 
associated with alcohol, 
stimulant and opioid use

• LPS induces inflammation in the 
gut as well as leaking into the 
bloodstream and entering the 
brain where it causes activation 
of microglia and 
NEUROINFLAMMATION

• Reduces serotonin production 
• Increases oxidative stress



NUTRITION AND GUT HEALTH



HIGH FIBER – HAPPY GUT

• Recommended daily fiber intake – 25-30 grams

• Average American daily fiber intake – 7-15 grams

• My recommendation – 50 grams!!!

• Fruits and veggies

• WHOLE grains – oats, rye, barley, farro, quinoa, buckwheat, polenta

• Beans and legumes

• Nuts and seeds



EAT THE RAINBOW

• DIVERSITY of FOODS = DIVERSITY of MICROBIOME

• Phytonutrients are healing!

• Anti-oxidants

• Help support healthy gut cells/gut lining



IN YOUR 
HANDOUTS



OTHER FOODS (AND DRINK) FOR THOUGHT

• Water Water Water – Half of your body weight in ounces of water per day!

• HEALTHY fats 
• Nuts and Seeds – Not peanuts, lots of flax and chia

• Fatty fish like salmon 

• Olive oil

• Avocados



STANDARD AMERICAN DIET

• High in saturated fats 

• Animal proteins including meat, dairy, eggs

• Fried foods 

• Red meats – WHO “probably carcinogenic” causing colon, prostate and pancreatic cancers

• High in added sugars

• High in trans-fats

• High in processed meats – bacon, lunch meats, hot dogs, sausages, salami, ham

• Processed meats- WHO carcinogens causing colon and stomach cancer

• HIGH CALORIE, NUTRIENT POOR





STANDARD AMERICAN DIET
EFFECTS ON GUT HEALTH

• Reduces diversity of the microbiome

• Increases pathologic bacteria, yeast, protozoa and virus growth

• Reduces absorption of nutrients

• Interferes with hormones that signal satiety (when to stop eating)

• Interferes with metabolism increasing the risk for obesity, Type 2 diabetes, cholesterol dysregulation

• Non-Alcoholic Fatty Liver Disease (NASH) one of the leading causes of liver failure in the U.S. (after alcohol and 
Hepatitis C)

• Destroys the gut lining causing HYPERPERMEABILITY

• Increases systemic AND NEUROINFLAMMATION

• Associated with depression, anxiety, Alzheimer’s, Parkinson’s MS, and SUD





OK NOW WHAT DO WE DO?
HOW DO WE HELP OUR PATIENTS/CLIENTS





FIRST THINGS FIRST

• Carefully consider the health of YOUR OWN MICROBIOME-GUT-BRAIN AXIS

• Get clear on YOUR relationships with foods and the impact of your diet on your health

• Get clear on the relationship of  YOUR ORGANIZATION with food and its impact on those you are 
treating

• You cannot teach what you do not yourself understand

• Be a good role model as an individual and as an organization



MEET THE HUMAN WHERE THEY ARE

• Screening for food insecurity

Within the past 12 months we worried whether our food would run out before we got 
money to buy more.

Within the past 12 months the food we bought just didn’t last and we didn’t have money to 
get more.

Possible response options are: Often true/Sometimes true/Never true

• Ask questions about how they procure, prepare, and consume food



THE 5 R PROTOCOL

• Remove

• Replace

• Re-inoculate

• Repair 

• Rebalance



REMOVE
SUGARY DRINKS

• Women- no more than 6 
teaspoons per day (24 grams)

• Men – no more than 9 
teaspoons per day (36 grams)

• Average American consumed 
38.87 gallons of soda in 2018

• Frequent sugary drink 
consumption increases Type 2 
DM, heart disease, fatty liver 
disease and premature death!



REPLACE

• With still or sparkling water without added sugars

• Green tea is an excellent anti-oxidant for gut, brain and heart health

• Coffee is an antioxidant (but not with added milk, non-dairy cream or sugar)



NON-CALORIC ARTIFICIAL SWEETENERS

“Our results suggest that NAS consumption in both mice and humans enhances 
the risk of glucose intolerance and that these adverse metabolic effects are 
mediated by modulation of the composition and function of the microbiota. 

Notably, several of the bacteria taxa that changed following NAS consumption 
were previously associated with Type 2 Diabetes in humans.” 

Suez J, Korem T, Zeevi D et al. Artificial sweeteners induce glucose intolerance by altering 
the gut microbiota. Nature. 2014 Oct 9;514(7521):181-6. 



RE-INOCULATE

• FIBER-FIBER-FIBER
• The average American consumes 7-15 grams of fiber per day
• Recommended daily fiber consumption 25-30 grams
• GOAL should be one fruit or vegetable serving three times per day 

to start and work-up to 9-15 servings per day
• GOAL – ½ the plate filled with fruits and veggies at every meal
• GOAL- replace the animal- based protein with a plant -based 

protein once per day (beans, legumes, whole grains, nuts and seeds)
• Diversity of colors = Diversity of microbiome





IN YOUR HANDOUTS



REPAIR

• Repair the gut lining

• Reduce permeability and 
restore function

• Using the remove, replace and 
re-inoculate steps the gut lining 
will repair

• Goal for repair – Healthy Plate



REBALANCE

• Healing trauma

• Behavioral therapy

• Stress reduction

• Movement

• Healthy sleep

• Supportive relationships

• Reduce isolation and loneliness



IN YOUR HANDOUTS



THE 5 R PROTOCOL

• Remove

• Replace

• Re-inoculate

• Repair 

• Rebalance



“OF THE TEN LEADING CAUSES OF ILLNESS AND DEATH IN THE U.S., SEVEN 
COULD BE GREATLY REDUCED IF THE FOLLOWING LIFESTYLE HABITS 
WERE MODIFIED- ALCOHOL ABUSE, LACK OF EXERCISE, POOR DIET, SMOKING, 

AND UNHEALTHY MALADAPTIVE RESPONSES TO STRESS AND TENSION.”

FORMER U.S. SURGEON GENERAL
JULIUS B. RICHMOND M.D.





PROBIOTICS

• “Probiotics are likely to improve depression but not schizophrenia. Regarding anxiety, there is only one trial 
which showed an effect of a multispecies probiotic.”

Morkl S, et al. Probiotics and the Microbiota-Gus-Brain Axis: Focus on Psychiatry. Curr Nutri Rep. 2020 Sep;9(3):171-182.

• Probiotics have not been shown to affect SUD treatment or outcomes

• Probiotics may reduce acute alcohol related transaminitis

• Food FIRST



“OLD WISDOM FROM THE RECOVERY COMMUNITY WOULD SUGGEST 
THAT A LIBERALIZED APPROACH TO SWEETS, NICOTINE AND 

CAFFEINE IS FAVORABLE TO HELP THE INDIVIDUAL GET PAST THE 
IMMEDIATE CRISIS. NEW WISDOM SUGGESTS THAT THIS BEHAVIOR IS 
A FORM OF CROSS ADDICTION THAT SHOULD BE ADDRESSED EARLY 

IN RECOVERY.”

DAVID WISS MS RDN



THANK YOU!

Amy de la Garza , MD 

amydelagarza@mac.com

Feel free to reach out to me with 
questions!

mailto:amydelagarza@mac.com
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