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Abstract 

Traditionally, psychotropic medications have been the mainstay for treating mental health and 

addiction issues.  Now there has been evidence which has identified nutrients as the root way to 

address mental health and addiction issues.  Nutrients have been identified as key factors for 

optimal mental health.  Without proper nutrients, the body has an inability to function 

effectively.  If the correct nutrients have not been provided to the body, then research has shown 

that dysfunction has the ability to take place.  The same idea of dysfunction has been shown to 

correlate with mental health disorders and addictions.  Whether one has struggled with disorders 

of depression, anxiety, addictions, or chronic stress, lack of proper nutrients has been shown to 

have an impact on the expression of these disorders.  A key part of this process has been the 

digestive system.  The digestive system has a major role of pulling the nutrients from the food 

that the body has ingested and supplying it to the proper bodily systems.  When it comes to 

mental health and addictions, the central nervous system has a key role in receiving and utilizing 

the nutrients.  When a disruption has occurred in this process, then the ability to extract and 

transport nutrients has been hindered.  When proper nutrients have not been received, then the 

brain has been set up for a situation where the neurotransmitters have misfired.   Exploring the 

connection of nutrients, digestive health, and the central nervous system to mental health is ideal 

for a holistic mental health practice.   

Keywords: addictions, amino acids, gastrointestinal system, gut-brain axis, HPA axis, 

mental health, neurotransmitters, nutrients, nutrition, psychology, stress 
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Introduction 

 Holistic mental health has no universal definition to go by.  It was developed through 

individual practitioners adding a form of Complementary Alternative Modalities (CAM) to an 

already established mental health approach.  Holistic mental health for this review has been 

defined as “helping to identify and treat the root of the issue in mental health and/or addiction 

issues through the use of nutrients.”  Nutrients has been the identified as the key focus for this 

review. 

 Nutrients have an important role within the whole body.  Nutrients have a role of 

supplying the body with the components necessary to support functions connected with mental 

health and addictions.  Nutrients have a therapeutic value in alleviating symptoms associated 

with mental and addiction issues (Leyse-Wallace, 2008).  Some of these nutrients have either a 

cofactor relationship or a direct influence on the neurotransmitters which have an influence on 

mental health and addiction symptoms (Leyse-Wallace, 2008).   

 When looking at the connection of mental health and addictions with nutrients, the 

digestive system has a key role in assisting the neurotransmitters.  There connection has been 

with getting nutrients from food to the central nervous system (CNS).  The CNS has been the 

place where most neurotransmitters send and receive signals (Neurotransmitters, n.d.).   

 The digestive system has been the entry way of nutrients into the body.  If the digestive 

system has not been functioning properly, then nutrients have lacked in being taken up and 

transported to the CNS (Copstead & Banasik, 2013).  Understanding the connection of the 

digestive system and the CNS to mental health and addictions has helped to explain the 

important connections. 
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Background 

 Mental health has a vital role in everyone’s life.  Mental health has entailed the feelings 

of sadness, happiness, anxiousness, worry, irritability, anger, etc. (Symptoms, n.d.).  Mental 

health has affected many individuals with ~4.2% of the U.S. population has a serious mental 

illness which has correlated to 9.8 million people in 2014 (Serious Mental Illness, n.d.).  Mental 

health disorders have a large play in the U.S.   

 When thinking about mental health states, a balance has to occur in order for there to be 

a balanced mood.  When mental health has a balance, then the mind has felt calm and in control.  

When there has been misfiring or over firing then the neurotransmitters have developed an 

imbalance.  This imbalance has led to feelings such sadness, anxiety, irritability, anger, etc. 

(Mental Illness, n.d.).   

 When there has been a continuous imbalance in the brain relating to mental health, 

there have been a number of approaches which have addressed this.  Traditionally, the 

approaches used were psychotropic medication and psychotherapy (Mental Health Medications, 

n.d.; Psychotherapies, n.d.).  In regards to psychotropic medications, there were many prescribed 

all depending on the symptoms experienced.  Many times adjustments and changes were made to 

medication when a current medication was not working or the person was having too many side 

effects connected with a medication.  Side effects have been a main concern of many as they 

have entailed such things as drowsiness, constipation, blurred vision, loss of libido, dizziness, 

weight gain, and even other health issues (Mental Health Medications, n.d.).  These side effects 

prevented many from taking and/or following through with the prescribed medication.   
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 Psychotherapy has been an approach utilized in working with mental health disorders 

and addictions.  There have been many psychotherapy approaches developed over the years 

which have helped the client in developing both insight and coping skills related to their 

behaviors.  These approaches included cognitive behavioral therapy, talk therapy, dialetic 

behavioral therapy, family therapy, etc. (Psychotherapies, n.d.).  Sometimes these approaches 

have not been enough to help alleviate the symptoms.  Looking to add in other treatments was 

found beneficial.   

 Adding in adjunct treatments has a place as it has a synergistic effect especially with 

psychotherapy.  Nutrients as an adjunct adds a natural baseline in supplying the body with 

needed nutrients while psychotherapy has a place in teaching skills for coping and dealing with 

what may have caused struggles for the person (Leyse-Wallace, 2008).  By combining the 

psychotherapy with the nutrients that the body has to have in order to have balanced moods, has 

provided a holistic approach to mental health disorders and addictions treatment.   

 This approach of psychotherapy and nutrients has importance in tackling the issues.  

There also has to be an understanding of where these emotional disruptions come from when it 

comes to mental health disorders and addictions (Leyse-Wallace, 2008).  There also has to be an 

understanding of how the nutrients have to get to the brain.  If the nutrients have limited ability 

to access the brain, then why take the nutrients.  The digestive system has been an identified key 

entry way.  Understanding the vital importance of this bodily system also has merit.   

 The CNS also has a role when it comes to nutrients in connection with mental health and 

addictions.  The CNS has been identified as another a key component with neurotransmitters.   

Understanding what happened when the CNS was not performing the way it should has a major 

impact on mental health and addictions (Neurotransmitters, n.d.).  When putting it all together, a 
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synergistic effect has to occur in order for the body to keep mental health states in balance so 

exploring brain function, CNS, and digestive system is vital (Neurotransmitters, n.d.; Copstead 

& Banasik, 2013).   

Methods 

 Information was retrieved through ProQuest, Google Scholar, Google, professionally 

written books.  Inclusion criteria was articles from 2000-present.  Research on humans only.  

Research relating to children, teens, and adults.  

Results 

Brain function 

 The brain has an important role not only physiologically, but also in regards to mental 

health states.  The chemical signals connected with mental health have been identified as 

neurotransmitters.  Neurotransmitters have to not only fire correctly, but also have to produce the 

correct levels in order for mental health function to have balance (Neurotransmitters, n.d.).  

When neurotransmitter production has not occurred as it should, mental health and addiction 

issues have the ability to be pronounced (Leyse-Wallace, 2008).  Neurotransmitters found in 

connection with mental health disorders and addiction included serotonin, GABA, 

norepinephrine, epinephrine, dopamine, and glutamate (Leyse-Wallace, 2008).   

 Each of these neurotransmitters have a different role on influencing emotions, thoughts, 

and the behavioral outcomes seen in mental health disorders and addictions (Neurotransmitters, 

2008).  An understanding of how these neurotransmitters work has helped to understand why 

disrupted emotional have occurred.   
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Neurotransmitters 

 Neurotransmitters have different symptoms based on whether they have been high or 

low.  Understanding the difference and sometimes similar symptoms when either or high or low, 

helped to explain why certain mood states have occurred (Neurotransmitters, n.d.).  The 

following explained what the roles of each neurotransmitter have been found to do.  Then an 

explanation of what has happened within the body when either high or low.   

 Serotonin has acted like an inhibitory neurotransmitter (Neurotransmitters, n.d.).  It has 

commonly been correlated with depression.  It has an impact on mood, appetite, and the ability 

to sleep (The Working Brain, n.d.).  When serotonin levels have dropped, depression was 

typically seen along with worry, obsessive and compulsive behaviors, carbohydrate cravings, 

PMS, and insomnia (Mahar, Rodriguez Bambico, Mechawar, & Nobrega, 2009).  Stress has been 

found to contribute to serotonin depletion (Mahar et al., 2009).  When serotonin has been too 

high, serotonin syndrome may have occurred, which has detrimental effects on the body 

typically seen in symptoms such as severe anxiety (Boyer & Shannon, 2005). 

 GABA has been identified as inhibitory neurotransmitter, as it has helped to create calm 

so when other neurotransmitters were over firing and creating feelings of anxiousness or of being 

fired up, GABA has helped to rebalance them out (Bowery & Smart, 2006).  Low GABA has a 

tendency to create a feeling of tiredness and feeling less motivated leading to states of depression 

and anxiety (Mohler, 2012).  GABA and glutamate are connected.  Glutamate was found to 

convert to GABA and if glutamate was lower than GABA was negatively affected (Mathews & 

Diamond, 2003).  
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Glutamate was identified as an excitatory neurotransmitter and it was found connected to 

mood (Popoli, Yan, McEwen, & Sanacora, 2012; The Working Brain, n.d.).  When too high 

obsessive compulsive behaviors and depressive symptoms were seen (Hashimoto, Sawa, & Iyo, 

2007; Sanacora, Rothman, Mason, Krystal, 2006).  When glutamate was low such disorders as 

obsessive compulsive disorder (OCD), schizophrenia, autism, and depression occurred 

(Sanacora, Rothman, Mason, Krystal, 2006).   

Dopamine was identified as an excitatory and inhibitory neurotransmitter, which has a 

connection to emotion and thoughts (The Working Brain, n.d.).  The reward system has a strong 

connection with dopamine so when dopamine got too high, it created a feeling of feeling 

extremely good, invincible, etc. (Nestler & Carlezon, 2006).  When dopamine was found to be 

low, addictions were higher, decreased motivation, concentration issues, and a lack of energy 

was found to be issues (Volkow, Fowler, Wang, & Swanson, 2004). 

  Norepinephrine has been considered an excitatory neurotransmitter.  When it has been 

too high, it has created a feeling state of anxiety (Leonard, 2001).  When it has been too low 

there has been feelings of disinhibition, decreased focus, and issues with sleeping (Leonard, 

2001).  Norepinephrine also has an ability to convert to epinephrine so when there has been 

limited norepinephrine, epinephrine has been affected (Copstead & Banasik, 2013).  

 Epinephrine fell into to the category of an excitatory neurotransmitter.  It has the ability 

to help during times of stress.  If there has been too high of epinephrine, then anxiety, stress, 

ADHD like symptoms have appeared (Prince, 2008).  Too low of levels have led to the body 

feeling fatigued and less motivated (Prince, 2008).   
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 In looking at the different types of neurotransmitters, the following diagram has 

explained what has happened when too little or too high of levels has occurred leading to an 

imbalance (Figure 1. Balance and Imbalance amongst dopamine, norepinephrine, and serotonin).  

The diagram also showed what happened when moods were in balance has taken place with the 

neurotransmitters.  

 

Figure 1. Balance and imbalance of neurotransmitters.  The following identifies what may be 

experienced when certain neurotransmitters are in balance and when they are out of 

balance.  
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 Drevets, Price, and Furey (2008) identified how there was a misfire in the 

neurocircuitry in depression.  This has shown how a break in the normal chain reaction 

negatively impacted mental state.  Part of this misfiring was connected to the neurotransmitters 

which have been a part of the smooth flow of neurosignaling.  When looking at neurotransmitters 

this was a main factor as to what was happening in mental health.  Part of the chain reaction was 

working the way it should.  In neurotransmitters, this has been amino acids.  Amino acids were 

identified as the building blocks of proteins and influence neurotransmitters (Fernstrom, 2005; 

Insel, Ross, McMahon, & Bernestein, 2014).  Amino acids have either come from within the 

body or from food or supplement sources.  Amino acids haven fallen either into the category of 

essential or nonessential.  If identified as essential then it has to come from food sources.  If it 

has been labeled as nonessential then the body has the ability to produce them (Insel et al., 2014; 

Wu et al., 2013).  In either case if one was missing in the process, the body has to break down its 

own protein to supply the missing amino acids (Insel et al., 2014).  Amino acids were found to 

be vital to neurotransmitters and have to be incorporated into the needed nutrients for mental 

health disorders and addictions. 

 Specific amino acids have influences on the different neurotransmitters.  The following 

explained the influence of amino acids to the specific neurotransmitters (Lakhan & Vieira, 

2008).  Tryptophan influenced 5-HTP which has an influence on serotonin (Sarris, 2011; Sylvia, 

et al., 2013; Turner, 2011).  Other nutrients needed in order for this process to occur are the 

cofactors such as vitamins B6, B12, and folic acid (Turner, 2011).  Tyrosine has an influence on 

L-DOPA which has an influence on the catecholamines of dopamine, norepinephrine, and 

epinephrine (Fernstrom & Fernstrom, 2007).  Folic acid, magnesium and vitamin B12 were 
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found to assist tyrosine (Turner, 2011).  GABA was found to be influenced by glutamate and 

theanine was found to help mediate high levels of glutamate (Sahley, 2006).   

 As identified with tryptophan and 5-HTP, there have been certain nutrients needed as 

cofactors to make the reaction happen.  Dauncey (2012) identified how nutrition in general 

impacts gene expression which can lead to mental health disorders.  Dauncey (2012) found that 

having optimal food intake along with physical activity leads to optimal brain health because the 

brain was able to function the way it needed to in order for neural connections to properly occur.  

This allowed for prime optimal brain health.   Gomez-Pinilla (2008) identified how disturbances 

in energy homeostasis of the body was linked to mental health disorders as it created an 

imbalance which threw the chain reaction off.  Energy homeostasis occurred from the intake of 

nutrition which supplied energy to the body (Gomez-Pinilla, 2008).  Gomez-Pinilla (2008) also 

identified how diet affects the regulation of neurotransmitter pathways and synaptic transmission 

which were identified as important for optimal mental health status.   

 Leyese-Wallace (2008) summarized the connections of mental health disorders with 

nutrition.  The key points made covered a number of important connections.  Leyese-Wallace 

(2008) started with identifying how nutrients either supported or interfered with development 

and the maintenance of the brain along with the central nervous system (CNS).  Second, 

nutrients served as a precursor to developing neurotransmitters.  This tied into the connection of 

how amino acids converted to neurotransmitters.  Third, the importance of nutrients to supplying 

energy to the brain such as carbohydrates for glucose, vitamins necessary for ATP production.  

Fourth, nutrients influenced genetic expression.  Fifth, some nutrients have pharmacologic 

functions when taken at higher doses.  Sixth, the nutrients contributed to mood and overall 

psychological function.  Seventh, if there was an issue with entrance or exit from a cell surface, 
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this impacted thoughts and emotions.  Stress has the ability to create a dysfunction in cells and 

the ability to interact appropriately with nutrients. 

 Cofactors have been mentioned, along with these cofactors there were a few other 

nutrients vital for assisting amino acids in performing their function.  Exploration of the roles of 

the cofactors and other needed nutrients has helped to tie together why these components have 

been needed.  Omega 3 essential fatty acids, B vitamins, vitamin C, iron, and magnesium have 

been identified as some of the important cofactors (Lakhan & Vieira, 2008; Rucklidge & Kaplan, 

2013; Sathyanarayana Rao, Asha, Ramesh, and Jagannatha Rao, 2008).  Omega 3’s play an 

important role in helping the brain function effectively (Dog, 2010; Gomez-Pinilla, 2008; 

Jennings, 2015).  The brain has a make-up of 60% fat and omega 3’s provided a good source of 

fat to nourish the brain (Turner, 2011).  DHA was identified as an important component of the 

neuronal membranes, which was identified as important for smooth signaling (Gomez-Pinilla, 

2008; Turner, 2011).  Smooth signaling allowed for neurotransmitter signals to connect 

efficiently and prevented over activity of signal transduction (Sarris, 2011; Sylvia et al., 2013).   

 B vitamins were another component necessary for healthy brain function.  B vitamin such 

as niacin, thiamine, and pyridoxine have helped with the synthesis of neurotransmitters and in 

assisting amino acids in their roles (Dog, 2010; Jennings, 2015; Sahley, 2006).  B vitamins have 

been identified as one of the most important cofactors when it has come to mental health issues 

(Leyse-Wallace, 2008).  Many of the B vitamins were found to help negate anxiety, aggression, 

stress, addictions, and depression (Davison & Kaplan, 2012; Leyse-Wallace, 2008).  B6 has a 

strong cofactor role with neurotransmitters (Sahley, 2006). 

 Vitamin C has a role for mental health as a deficiency has led to personality changes 

(Leyse-Wallace, 2008).  Depression has also been a concern with vitamin C deficiency along 
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with anxiety (Leyse-Wallace, 2008).  Vitamin C has been found to be an important cofactor in 

the conversion of dopamine to norepinephrine (Leyse-Wallace, 2008; Liska, Quinn, Lukaczer, 

Jones, Lerman, 2004). 

 Magnesium has an impact on mental health disorders.  When magnesium deficiency was 

found, depression and psychosis were found (Leyse-Wallace, 2008).  Magnesium has a 

relaxation component to it; therefore, creating a similar like action of GABA in the sense of 

calming the body (Bowery & Smart, 2006).   

 Iron has a role in the synthesis of dopamine, serotonin, catecholamines and potentially 

with GABA (Leyse-Wallace, 2008).  Just like there has been an issue with too high or too low of 

certain neurotransmitters, there has also been concern with too much iron.  Iron may have been 

identified as an important cofactor; however, too much as toxic benefits (Leyse-Wallace, 2008). 

 Zinc has an impact in many areas of mental health and addictions.  When zinc has not 

been sufficient enough depression, schizophrenia, and ADHD symptoms have been present 

(Leyse-Wallace, 2008).  It was also found that withdrawal symptoms from alcohol were worse 

when low levels of zinc were found (Leyse-Wallace, 2008).  When alcohol issues have been 

present, there was also identified a concern with the ability to absorb zinc (Liska et al., 2004). 

Digestive System 

 The digestive system has a huge role in overall health.  It has importance as it has held 

the gateway for all nutrients which have gone from the digestive system to the appropriate 

systems including the CNS (Marieb & Hoehn, 2013).  Overall, if the digestive system has not 

been healthy, then systems connected with mental health and addictions have lacked in the 

ability to remain healthy (Copstead & Banasik, 2013). 



HOLISTIC MENTAL HEALTH 	   14	  
	  

 An understanding of the physiological functions of the digestive system has helped to 

facilitate the understanding of how digestion worked in facilitating the transport of nutrients.  

This process entailed a number of organs.  The digestive system encompassed the mouth, 

stomach, small intestine, large intestine, and rectum along with assisting organs of the salivary 

glands, liver, gallbladder, and pancreas (Copstead & Banasik, 2013; Marieb & Hoehn, 2013).  

Each of these have a purpose in the digestive process and in regards to getting food broken down 

into a form where nutrients were able to be absorbed. 

 According to Marieb and Hoehn (2013), there were six important activities identified that 

the digestive system partakes in.  These included the ingestion of the food.  Propulsion of the 

food through the digestive system.  The mechanical breakdown of food to make it smaller and 

easier for the body to proceed into the digestion process.  The digestion process entailed enzymes 

breaking the food down farther.  After the food was broken down, absorption of the vitamins, 

minerals, and water was possible.  The last step entailed the elimination of substances the body 

was not able to utilize.   

 Marieb and Hoehn (2013) have described the step by step process of digestion (see 

Figure 2. for explanation of digestive system process).  The salivary glands started the process of 

breaking down food.  As the food was being broken down from saliva and the teeth.  It then 

proceeded to be swallowed when it entered the esophagus.  The food has now been called 

“bolus.”  From the esophagus, it entered into the stomach.  In the stomach, hydrochloric acid 

worked to break down proteins.  It did this by helping to convert pepsinogen to its active form of 

pepsin.  Pepsin then helped in breaking down protein.  Gastric lipase was released in the stomach 

to assist in breaking down fats so they were able to be absorbed further down the digestive 

system.   
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 Marieb and Hoehn (2013) continued to explain the breakdown of food into nutrients that 

the body has the ability to take up.  From the stomach, the mass of food then moved into the 

small intestines.  The small intestines was where protein, fat and most carbohydrates were 

completely digested.  A hormone released by the pancreas, secretin, helped aid in the digestion 

of carbohydrates.  The gallbladder released bile to help break fat down. Most nutrients were 

absorbed in the small intestines through the assistance of the villi.  From the villi, nutrients 

traveled from the lymph vessel and onto the bodily systems that have a need for them.  The large 

intestines is the next section of the digestive system.  The colon has to release bacteria which 

helped in the digestion of fiber.  Nutrients which have been absorbed were water, chloride, 

potassium, sodium, vitamin K, and also B12.  The remaining remnants traveled from the 

digestive system, were then escorted to the rectum to be expelled.  
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Figure 2. Digestive system process.  Describes the physiological actions of each part of the 

digestive process.   

 Through this whole process of digestion, there have been other systems working to help 

the process of digestion along.  Marieb and Hoehn (2013) explained the additional systems that 

have a play with digestion.  The central nervous system utilized nerves in the gut, which helped 

to release hormones, enzymes and signaled the body to move the food along the digestive 

system. It also assisted in absorption of nutrients.  The hormones and enzymes lead to either 

stimulation or inhibition of different activities.  As long as the signaling was occurring the way it 

should, digestion was a smooth process.  It was when there were issues within the process that 

led both mental health and addiction issues.   
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 The digestive system has a vital role in mental health and addiction issues.  Unfortunately 

this lack of understanding in the connection has led to avoidance of addressing the important 

connection is has with mental health.  It has been important for an understanding to occur in this 

connection as it has been said that the gut acts like the body’s second brain (Copstead & Banasik, 

2013; Marieb & Hoehn, 2013).  The gut has a gateway system of sending and receiving signals, 

communicating different messages through different pathways (Kumar Thakur, Shakya, 

Mohammed Husain, Emerald, & Kumar, 2014).  These pathways included the neural pathways 

of enteric nervous system, the vagus nerve, spinal nerves, humoral pathways, and sympathetic 

pathways (Chen, D’Souza, & Hong, 2013; Holtman & Talley, 2014; Kumar Thakur et al., 2014).  

Within these systems, there has been signaling molecules which included cytokines, 

neuropeptides, and hormones (Chen, D’Souza, & Hong, 2013; Kumar Thakur et al., 2014).  Most 

systems have a connection with the gut because of this interconnected signaling pathways. 

 The gut microbiota have a vital part in the synergistic flow of nutrients through 

transporting the signals both in an ascending and descending way (Chen, D’Souza, & Hong, 

2013).  This flow has a connection with the epithelial barrier, neurotransmission, and muscle 

function (Petra et al., 2015).  When the microbiota was out of balance, it created a state of 

dysbiosis, which led to illness occurring (see Figure 3. for description of a healthy vs. 

stress/disease of gut).  Digestive disorders which showed a connection to dysbiosis of microbiota 

were inflammatory disorders.  These included inflammatory bowel syndrome, Crohn’s disease, 

metabolic syndrome (Aidy, Dinan, Cryan, 2015; Alonso & Guarmer, 2013; Oudenhove, 

Demyttenaere, Pimentel et al., 2012).    
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Figure 3. Healthy vs Stress/disease of gut.  This diagram displays how a healthy gut function 

leads to a healthy CNS while an abnormal gut function leads to an abnormal CNS.   

 Mental health disorders have also been shown to occur from dysbiosis of the microbiota. 

Microbiota impacted different areas of the brain through the autonomic nervous system.  Altered 

gut microbiota alter neuropeptides such as glutamine and tyrosine (Aidy, Dinan, & Cryan, 2015).  

Collins, Surette, & Bercik (2012) identified how microbiota becomes altered under stress and 

negative emotions.  When this occurred, then negative effects occurred within the body leading 

up to the brain.  Collins, Surette, & Bercik (2012) identified how the amygdala and 

hypothalamus were affected when stressful emotions occur.  In times of stress, certain types of 

microbiota decreased showing a connection of what stress has the ability to do to microbiome 

(Petra et al., 2015).   

 Petra et al.(2015) identified the term “psychobiotics” to explain how microbiota have 

helped to  provide improvement in those with mood disorders.  Selhub, Logan, and Bested 
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(2014) identified how administering probiotics helped to increase tryptophan levels, impact 

dopamine and serotonin turnover, along with having showed how probiotics also helped to 

increase levels of omega 3 fatty acids in tissues (Heijtz et al., 2011; Jorgensen et al., 2014; Petra 

et al., 2015; Selhub, Logan, & Bested, 2014) .  The mental health disorders found when 

microbiota dysbiosis was present included anxiety, depression, OCD, autism, PTSD (Cryan & 

Dinan, 2012; Holtmann & Talley; Mayer, Tillisch, & Gupta, 2015; Oudenhove, Demyttenaere, 

Tack, & Aziz, 2004).  Perta et al. (2015) identified in the study how anxiety, depression, and 

ADHD symptoms decreased when beneficial amounts of microbiota were present.  Jorgensen et 

al. (2014) also found a connection of low microbiota levels associated with mood disorders such 

as anxiety and depression.   

Central Nervous System Dysfunction 

 The CNS has a large role in mental health and addictions.  The CNS houses the 

neurotransmitters which have a connection to the disruption in mental health disorders and 

addictions.  A healthy, functioning CNS has a reliance on gut health.  Again, nutrients have 

entered the body through the gastrointestinal system and when this system has not been 

functioning at its prime, then other systems, including the CNS, have a chance at misfiring 

(Marieb & Hoehn, 2013).   

 There have been ways for the CNS to dysregulate.  Chronic stress was one way that this 

has occurred.  When the body has been triggered with a stressor such as chronic stress, a 

negative chain reaction has the ability to cause the body to feel as if the trauma and/or stressor 

have stayed present.  Many people experienced stressors in life, and with time, even day to day 

stressors have the ability to induce the body into a state of constant alert to danger (Seaward, 
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2015).  There has been a need to explore the reactions which have occurred when chronic stress 

has occurred as this state can be experienced with someone exposed to a trauma.   

 According to Seaward (2015) stress was something all humans have experienced on a 

daily basis.  Stress has been identified as occurring with a simple things as driving to work, 

getting the kids to school, trying to get ready in the morning, daily work routine, etc.  Stress has 

also been identified as being more severe such as daily abusive situations, being homeless, 

without food, fighting in a war, etc.  Stress has not always been a bad thing.  Good stress has 

been identified as “eustress” while bad stress was called “distress” (Seaward, 2015).  Seaward 

(2015) identified eustress as good for the body as it gets the body moving and helps the body 

finish tasks.  Eustress is like motivation.  This may have occurred when a deadline was 

approaching and it needed to be completed.  When the body has a constant state of eustress going 

on, distress has an ability to take over. 

  Seaward (2015) explained how the body started to feel like it is in a state of distress 

instead of periodic eustress.  When distress occurred, there was negative effects on the body 

which can be detrimental.  The goal has been to keep eustress available and to utilize it when 

appropriate.  The other aspect has been to keep distress to a minimum.  Unfortunately, distress 

encompassed more of people’s lives day in and day out then it should.  Saaltink and Vreugdenhil 

(2014) further elaborated on how there needs to be a balance when it has come to stress.  When 

there was not, there was an inhibition of such things as BDNF and 5-HT which impacted 

neurotransmitter levels.  

 According to Seaward (2015), there were three different systems which interacted when 

stress occurred.  The nervous system, endocrine system, and the immune system.  The nervous 

system has a role of sending signals through the body telling certain parts of the body what to do.  
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Within this system there was the limbic system which has the emotional control center.  When 

emotions were occurring, then the body reacted in response to the emotions.  There was also the 

part of the brain called the neocortical level which was where sensory information was 

determined if it was a threat or a non-threat to the body.  Seaward (2015) continued to identify 

when the body has an emotional response of feeling threatened, the neocortical part senses this 

threat and sends the appropriate signals out telling the peripheral nervous system to “fight or 

flight.”  When this response occurred, there was also a connection to the sympathetic nervous 

system (SNS).   

 When the SNS was triggered, there were a number of reactions that occurred.  The pupils 

dilated, salivary secretion decreased, hear rate increased, bronchioles dilated, and intestine 

secretions decreased. When the parasympathetic system kicked into gear, the opposite reactions 

occurred (Goldstein, 2003; Leonard, 2001; Luccassen et al. 2014; Seaward, 2013).  When the 

body felt that the threat was gone, the parasympathetic system triggered to calm the body down 

by reversing what occurred when the SNS was activated.   

 In order for all of these reactions to have occurred, there needed to be chemicals released 

to tell the body what it needed to do.  These chemicals occurred within the endocrine system.  

There were four identified components to the endocrine system which consisted of the glands, 

hormones, circulation, and target organs (Marieb & Hoehn, 2013).  When the stress response 

occurred, the pituitary, thyroid, and adrenal glands released the appropriate hormones in order to 

stimulate the body to react as needed to the threat (Goldstein, 2003; Leonard, 2001; Luccassen et 

al., 2013).   

 When looking at a flow of the stress reaction within the body, the following has outlined 

how the body reacted to a stressor.  When a stressor occurred, there was stimulation of sensory 
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nerves, which signaled hypothamalmic-pituitary-adrenal (HPA) axis (Charmandari, Tsigos, & 

Chrousos, 2005; Lupien, McEwen, Gunnar, & Heim, 2009).  The result of the stimulation of the 

HPA axis, was a release of cortisol, aldosterone, and epinephrine occurred (Lucassen et al., 

2014; Sapolsky, 2004; Wolf, 2006).  When these hormones were released, there was another 

chain reaction of responses the body went through.  Seaward (2015) identified these as increased 

neural excitability, increased cardiovascular activity with the heart rate, stroke volume, cardiac 

output, blood pressure.  Seaward (2015) continued to explain how there was also an increase in 

metabolic activity such as gluconeogenesis, protein mobilization, decrease in antibody 

production, muscle wasting, and fat mobilization.  Increased in sodium retention, increased in 

neurological sweating, change in salivation, and change in GI system tonus and motility (see 

Figure 4. for an example of how the body responds to stress). 
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Figure 4.  Response to stress on the body.  Describes the reactions and how the body responds to 

a stressor.  	  

 When looking at the hormones and neurotransmitters that were released during the stress 

response, there were a few that occurred depending on how long the stressor was.  Seaward 

(2015) broke down what and where the hormones released from.  If the stressor was for 2-3 

seconds, epinephrine and norepinephrine released from the sympathetic nervous system.  When 

the stressor was 20-30 seconds or minutes then the epinephrine and norepinephrine released 

specifically from the adrenal medulla.  When the stressor occurred for numerous minutes, hours, 
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days, or even weeks ACTH, vasopressin, and thyroxine released from the neuroendocrine 

pathways.  When this occurred, chronic stress occurred leading to a negative impact on mental 

health.  These hormones released at a consistent level for days, weeks, or months has led to 

depression, anxiety, addictions along with physical health issues associated with physical health 

issues.   

 Mental health disorders were often an enhanced effect of a stressor (Viamontes & 

Nemeroff, 2009).  For some people, there was an ability to cope and come through the situation 

without it causing detrimental effects on the mental state.  However, some got “stuck” in a 

moment of disruption because the mind was not able to let go of the experience.  It kept 

triggering a “fight or flight” feeling that occurred in the body.  This feeling may not have always 

been there, but certain triggers led to a feeling of stress and “fight or flight.”  These disorders fell 

underneath the area that would be labeled anxiety disorders (Viamontes & Nemeroff, 2009).   

 Stress impacted the body with a certain chain reaction just like the digestive system.  

They are all enhanced how they affected each other.  Understanding the chain reaction helped to 

show the connection of digestive health and to mental health disorders and addictions.  Kumar 

Thakur et al. (2014) expressed how stressors, whether emotional or physical, disrupted the 

central, autonomic and enteric nervous systems at all levels of the brain-gut axis.  An important 

part of this was the signaling system which included the microbiota found in the digestive 

system.   

 Stress impacted the body on many levels.  Viamontes and Nemeroff (2009) explained, 

some areas were activated during stress, while other areas were slowed down.  This was good for 

short term immediate stress that alleviated quickly.  As explained the continuation of a stressor 
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or multiple stressors has led to long term implications such as mental health disorders and 

addiction issues.   

Addictions 

 Addictions have entailed many types of things.   The idea of an addiction is that someone 

can not readily give up what the addiction is.  The definition of addiction was found as “the state 

of being enslaved to a habit or practice or to something that is psychologically or physically 

habit-forming, as narcotics, to such an extent that its cessation causes severe trauma” (Addiction, 

n.d.).  Addictions have impacted not only the individual, but also society with it costing over 

$600 billion in 2012 (Understanding Drug Abuse, 2015).  This has led to a high importance of 

addressing addiction issues.  

 When thinking about the definition, addictions can be to anything that if withdrawal 

occurs, severe trauma can occur.  Addictive substances can entail drugs that are prescribed or 

illegal.  Alcohol and cigarettes are another form of addiction.  A newer addiction that has come 

to the forefront was a food addiction, specifically in regards to sugar.  Food may have seemed 

like an odd addiction, but when 34.9% of adults are obese in the United States, there was a 

reason to address food addictions (Adult Obesity Facts, n.d.).  Withdrawing from sugar may 

seem harder to understand, but to stop all forms of sugar and abstain from it, has created huge 

amounts of distress and it has withdrawal symptoms too (Avena, Rada, & Hoebel, 2007).  Sugar 

addictions has a direct connection to dopamine similar to other forms of addictions (Avena, 

Rada, & Hoebel, 2007).  There were also found to be behavioral addictions such as gambling, 

internet use, video games, shopping, and sex (Leeman & Potenza, 2013). 
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 Behind the addictions, it was found that neurotransmitters were being affected.   

Dopamine was the main neurotransmitter that was seen to commonly be impacted with 

addictions (Kalvias, & Volkow, 2005; Tomkins & Sellers, 2001).  Dopamine has been identified 

as an excitatory neurotransmitter and many times was viewed as the feel good hormone (Kalvias, 

& Volkow, 2005; Tomkins & Sellers, 2001).  Dopamine was found to be connected to the 

reward system within the body so when a drug was used there was a reinforced reward of feeling 

good (Neurotransmitters, n.d.).  When the substance wore off in the body, then the dopamine 

level lowered.  When the level decreased, the body wanted more because the reward was feeling 

good.  There was a negative withdrawal experience which led to other comorbid disorders such 

as anxiety, depression, obsessive compulsive behaviors (Alim et al., 2008).  This withdrawal 

state was like a stress reaction as the body felt like it was in danger and wanted the drug to create 

what it thought was homeostasis, but it was actually an overproduction of dopamine (Goldstein 

& Volkow, 2002; Piazza & Deroche-Gamonet; 2013; Robinson & Berridge, 2003).  Eventually 

this developed into a reinforced reward system which led to the cravings an addict experienced 

(see Figure 5. for the connection of addictive substances to the feeling experienced). 
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Figure 5. Addictive substances, neurotransmitters, and feelings.  This diagram gives a visual as 

to what neurotransmitters are impacted with certain drugs and the feelings that are 

associated with them.  

 Banerjee (2014) explored the different neurotransmitters connected with addictions 

especially with alcohol.  GABA was identified as having an inhibitory action which helped to 

calm anxiety, which may be experienced by someone with an.  In regards to alcohol, alcohol has 

an influence on this same pathway and has given the individual a feeling of calm.  Glutamate 

was identified as an excitatory neurotransmitter.  With alcohol, alcohol inhibited the production 

of glutamate which brought anxiety levels down.  Dopamine was also identified as an excitatory 

neurotransmitter, which impacted the reward system in the body.  In regards to alcohol, 
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dopamine was influenced in the context of increased levels with environmental stimuli.  The 

environmental stimuli influenced the reward system, but chronic alcohol consumption created a 

hypodopaminergic states.  The drinker was motivated to continue drinking in order to bring 

levels up again (see Figure 6 for explanation of the impact drugs have with neurotransmitter 

functioning).   
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Figure 6. Impact of drugs in the firing of neurotransmitters.  This diagram describes the 

physiological impact of drugs when it comes to neurotransmitter functioning.   
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 Leeman and Potenza (2013) explored the connection of serotonin to addictions.  

Serotonin was connected with behavioral addictions.  Serotonin had come into play because if it 

was low, an addictive behavior increased serotonin levels and made the person feel better 

(Leeman & Potenza, 2013).  Just like SSRI’s have helped to bring serotonin levels up, certain 

activities, stimulations, can do the same. 

 There were a number of studies which explored how amino acids influenced different 

types of addiction.  In the case of gamblers, glutamic acid and phenylalanine were a couple of 

amino acids where the levels were higher than in the non-gambler (Nordin, Gupta, & Sjodin, 

2007).  Glutamic acid and phenylalanine were found interconnected and have an influence 

ultimately on dopamine.  Cigarette smoking was another addiction where tyrosine/phenylalanine 

played a part in conjunction with dopamine (IIistsmann et al., 2007).  Nicotine in the cigarettes 

influenced and increased dopamine production as long as tyrosine and phenylalaline were 

present.  When they were not present, dopamine was not influenced (Fernstrom & Fernstrom, 

2007).  Tryptophan was important in regards to alcohol.  Tryptophan depletion led to low levels 

of serotonin, this then led to the urge to drink to help raise the levels back up again (Badawy, 

2002).   

Discussion 

 Many aspects have an impact on one another when exploration has occurred around the 

importance of a holistic perspective with mental health.  A misconception has occurred around 

the idea that the brain has the no interaction with the rest of the body when it comes to mental 

health.  Instead, evidence has shown many key connections throughout the body relating to 

mental health all based on the physiological functioning (Copstead & Banasik, 2013; Leyse-

Wallace, 2008; Marieb & Hoehn, 2013).  A key area explored was the nutrients role in mental 
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health function.  Nutrients have a vital role in impacting the neurotransmitters in the brain and 

has provided the root issue when it has come to mental health and addiction issues (Leyse-

Wallace, 2008).  These neurotransmitters have the ability to maintain a calm homeostasis, have 

an appropriate or inappropriate reaction to stress, and keep the body stable when related to mood 

(Leyse-Wallace, 2008; Neurotransmitters, n.d.). Without proper neurotransmitter functioning, 

mental health disorders and addictions have been prominent issues (Drevets, Price, & Furey, 

2008; Gomez-Pinilla, 2008; Leyse-Wallace, 2008; Neurotransmitters, n.d.).   

 Nutrients are important to mental health in supporting the mechanisms needed to help 

keep a fluid chain reaction going.  When this chain reaction is disrupted is when issues start to 

arise.  It can be thought of like an engine.  There are different parts that help keep the engine 

running such as oil and gas.  When one of these is not of good quality or there is not enough of it, 

the engines starts to get worn down and breakdowns occur.  If you put gas in a car that was filled 

with non-useful particles, the engine would not run as smoothly.  If you give the engine good 

quality gas, but there is a mechanical failure within the engine, the gas is useless.  The same is 

true of the body, nutrients have a key role like gas and the smooth functioning of the body.  In 

order for the brain to get the nutrients it has needed, there has to be a smooth running digestive 

system, CNS, and the proper nutrients that have a role in making these mechanisms work 

effectively (Drevets, Price, & Furey, 2008; Gomez-Pinilla, 2008; Leyse-Wallace, 2008; The 

Working Brain, n.d.).  When viewing it from this perspective, it is understandable why nutrients, 

the CNS, and digestive health has importance with mental health disorders and addictions.   

 This knowledge can be looked at from a very scientific approach when looking at it from 

a physiological perspective.  The problem is most separate the brain from the body and don’t 

deal with the root issue.  By utilizing a physiological perspective, the holistic mental health 
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approach has a scientific way of identifying the root cause and treat the real issue versus just 

covering up the symptoms with psychotropic medication and telling people to just learn to cope 

with it.  Holistic mental health and addiction treatment with nutrients truly has a real place in 

mental health.   

Conclusion 

 The traditional way that mental health disorders and addictions are treated entail 

psychotropic medications and mental health therapy.  These options are common place; however, 

research is showing the benefit of adding in nutrients as a treatment modality.  Nutrients are 

naturally connected to those systems we find interacting with mental health disorders and 

addictions.  Utilizing nutrients for alleviating these issues is like utilizing food to live, you need 

food to live and your mental health needs nutrients to function correctly. 

 Nutrients are connected through both cofactors and amino acids.  Amino acids directly 

impact the neurotransmitters involved in mental health and addiction issues.  In order for amino 

acids to work efficiently, cofactors are needed to support their job.  Without proper cofactors, 

amino acids cannot work efficiently and without proper amino acids, neurotransmitters lack in 

their ability to function efficiently.  While the negative symptoms experienced in mental health 

and addictions are rooted in neurotransmitter dysfunction, the root of the solution is the nutrients 

needed to provide proper functioning in neurotransmitters.   

 In order for nutrients to get to the proper systems and do their job, the digestive system 

and central nervous system are important aspects for this to occur.  The digestive system holds 

the gateway for nutrients to be pulled from food and transported to the systems in the body that 

need for those particular nutrients such as the CNS.  The CNS holds the main neurotransmitters 
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that directly impact the mood of an individual.  Understanding the connection of these two 

systems is key because if digestion and CNS functioning is not working properly then mental 

health disorders and addictions occur.     

 When looking to treat mental health disorders, there are options available that are not 

being utilized as much as they could.  Incorporating nutrients into the treatment plan is beneficial 

and is seen in the studies reviewed.  Nutrients provide a key physiologically based treatment 

option to rebalance and reinstating homeostasis with mental health and addiction issues.   

Recommendations 

 Future studies should continue to work on providing more evidence for the use of 

nutrients as part of the treatment protocol.  This should entail both cofactors and amino acid 

functioning.  Studies which help to identify the amount needed can also be beneficial as it this 

would identify the appropriate amounts.  Knowing how much is necessary to make an 

improvement will help to make sure the appropriate amounts are being taken.  This would be a 

next level to approach.  Finding natural ways to improve health that works in with how the body 

already functions shows merit and makes sense from a physiological perspective.  Research in 

the areas of identifying  
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