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Basic Understanding & 
Neurotransmitters Implicated
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Depression, otherwise known as major depressive disorder 
(MDD) or clinical depression, is a neuro-biochemical condition 
that has been found to affect key neurotransmitters and 
regions of the brain involved in emotions, cognition, pleasure 
and motivation.

What Is Depression?

Depression DSM-5 Diagnostic Criteria

The individual must be experiencing five or 
more symptoms during the same 2-week 
period and at least one of the symptoms 
should be either depressed mood or loss of 
interest or pleasure.
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Depression DSM-5 Diagnostic Criteria

4. A slowing down of thought and a reduction of physical movement (observable 
by others, not merely subjective feelings of restlessness or being slowed down)
5. Fatigue or loss of energy nearly every day.
6. Feelings of worthlessness or excessive or 
inappropriate guilt nearly every day.
7. Diminished ability to think or concentrate, 
or indecisiveness, nearly every day.

8. Recurrent thoughts of death, recurrent suicidal ideation without a specific 
plan, or a suicide attempt or a specific plan for committing suicide.

1. Depressed mood most of the day, nearly every day
2. Markedly diminished interest or pleasure in all, or almost all, activities 
most of the day, nearly every day.
3. Significant weight loss when not dieting or weight gain, or decrease or 
increase in appetite nearly every day.



Other MDD Symptoms:
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Adults: 
• Feelings of profound sadness, tearfulness, emptiness or hopelessness 
• Angry outbursts, irritability or frustration, even over small matters 
• Sleep disturbances, including insomnia or sleeping too much 
• Anxiety, agitation or restlessness 
• Fixating on past failures or self-blame 
• Trouble making decisions and remembering things 
• Unexplained somatic problems, such as back pain, digestive issues or headaches 
• Often wanting to stay at home, rather than going out to socialise or doing new things 
• Psycho-motor retardation
Teens: 
• Irritability, feeling negative and worthless, anger, poor performance, poor attendance at 

school, feeling misunderstood and extremely sensitive, using recreational drugs or alcohol, 
eating or sleeping too much, self-harm, loss of interest in normal activities, and avoidance 
of social interaction.

Younger Children: 
• Sadness, irritability, clinginess, worry, aches and pains, being underweight, or refusing to 

go to school.



Other Types of Depression
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• Bipolar Disorder (sometimes called manic depression): characterised by mood episodes that 
range from extremes of high energy with an "up" mood to low "depressive" periods. The low 
phase of bipolar is dominated by symptoms of major depressive disorder.

• Seasonal Affective Disorder (SAD): a type of major depression that 
often gets triggered during the winter months and typically remits 
in the spring and summer.

• Postpartum (Peripartum) Depression: a type of major depression 
experienced during  the weeks and months after childbirth.

• Premenstrual Dysphoric Disorder (PMDD): involves a bout of depressive episode and related 
symptoms for some women at the start of their period. Beside their depressive feelings, they may 
also experience; feelings of being overwhelmed, mood swing, fatigue, change in appetite or sleep 
habits, irritability, anxiety, trouble concentrating, etc.

• Persistent Depressive Disorder: refers to a depressive episode that lasts for 2 years or more. This 
is also known as dysthymia (low-grade persistent depression) and chronic major depression.

• Persistent Depressive Disorder: involves symptoms of major depression along with psychotic 
symptoms, such as hallucinations (seeing or hearing things that aren't there), delusions (false beliefs), 
paranoia (wrongly believing that others are trying to harm you).

• Atypical Depression: refers to a type of depression that doesn’t follow the “typical” presentation of 
the disorder, as most people can feel better suddenly in the face of a positive event. Symptoms may 
include; excessive eating or weight gain, excessive sleep, fatigue, weakness and intense sensitivity to 
rejection.



Causes of Depression
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Evidence suggests that depression is often caused by the epigenetic 
interplay between genes and environment (Mullins, N. et al. 2016);
Environmental factors may include:

• Childhood trauma (such as maternal deprivation, insecure attachment, abuse 
(emotional, psychological, physical or sexual, etc)

• Prenatal or post-natal trauma
• Chronic stress exposure (such as, 

work-related bulling , loneliness, etc.)
• Multiple traumatic events in adolescent-hood or adulthood
Epigenetic factors may include:
Variations in the gene coding for the serotonin transporter,  5-HTT (Caspi A et al., 2003)
The proportion of total variance in a trait due to genetic variation (the heritability) 
for MDD has been estimated from twin studies at 37%  (Sullivan, P.F. et al., 2000)
This suggests that while genetic factors play a significant role, MDD cannot be 
considered a genetic disorder, as two-thirds of the factors involved are not explained 
by genetic variability  (Kennedy, S.H. & Gorwood, P., 2012)
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The Biochemistry Of Depression 
Session 2 



Neurotransmitters Implicated in Depression
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Neurotransmitters are chemical messengers that transmit signals 
across a synapse from one neurone to another. MDD is linked to the  
dysregulation of the three major neurotransmitters. Too little or too 
much of these neurotransmitters or their receptors have been 
implicated in MDD. (Kandel. E et al., 1991; Blier, P., 2013)
-Serotonin

-Dopamine

-Norepinephrine 
(Noradrenaline)

(happiness, feel good chemical)

(motivation, rewards, pleasure)

(stress response)

Uncontrollable obsession to sadness, gloom and despair

Dysfunction of the pleasure pathway (anhedonia)

Psychomotor retardation (slowing down of mind and 
body movement)



Serotonin & Major Depression
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Much of the modern depression research has focussed on the role of 
serotonin in the onset of MDD. (Albert, P.R . & Benkelfat, C., 2013)

• The serotonin hypothesis of depression suggests 
that a reduction in neurotransmitter serotonin 
leads to increased predisposition to depression.

• Once serotonin is released in the pre-synaptic axon 
terminal and binds to post-synaptic dendrites 
receptors, it is then taken back up by pre-synaptic 
receptors (auto-receptors) and repackaged for future 
use. Or it can be degraded in the synapses and the 
debris flushed out through the CSF-blood-urine 
pathways (This is carried out by MAOA transporters).

• The best evidence suggests that most antidepressant 
medications works not just on serotonin but also on 
dopamine and norepinephrine (including SSRIs, tricyclics 
and MAO inhibitors, St John’s Wort), adding to the 
overall confusion.



Dopamine & Major Depression
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• Dopamine is known as the neurotransmitter involved in pleasure signalling in 
the pleasure pathway (mesolimbic pathway) in the brain. Dreyer. J.L. (2010). 
Anhedonia (inability to feel pleasure) is considered a core feature of major 
depressive disorder, and the dopamine system plays a pivotal role in the hedonic 
deficits in a depressed brain.

• The pleasure pathway is made up of various 
specific brain regions, like the ventral 
tegmental area (VTA), which spreads 
neuronal connections to other areas 
involved in the process; nucleus accumbens, 
the striatum, the anterior cingulate cortex, 
the hippocampus, the amygdala, and the 
cerebral cortex.

• A hypothesis implicating dopamine in 
depression was first proposed in the 1970s 
(Randrup et al. 1975). Further results from 
studies in depression, Parkinson's disease, and 
animal models of depression suggest a 
deficiency of dopamine in major depressive 
disorder. (Kapur S. & Mann J.J., 1991)
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• In the learned-helplessness model (LH) of depression, the dysregulation of the 
dopamine system has been implicated in the inability of individuals with 
depression to engage positive behavioural/avoidance responses necessary to 
escape avoidable stressors. (Kram et al., 2002)

• Chronic stress exposure compromises the dopaminergic system, leading to a 
motivational problem to attempt coping activities that will improve their lives 
(learned helplessness). Stress out a lab rat, and it becomes anhedonic, with higher 
threshold for pleasure perception commonly found in the depressive.

Dopamine & Major Depression



Norepinephrine & Major Depression 
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• Norepinephrine (LC) is the primary neurotransmitter for the  
sympathetic nervous system (e.g. alertness, arousal and energy 
mobilisation). It is a critical modulator of neural circuits involved in 
learning and memory, mood, sleep, appetite, and neuroendocrine function. 
(Hagena, H. et al. 2016)

• Norepinephrine is synthesised in the 
locus coeruleus. The neurones in the 
locus coeruleus projects diffusely 
throughout the brain, increasing their 
baseline levels of activation. (Hansen, N. 
2017)

• In MDD, studies have supported a defect 
in the norepinephrine regulation, 
explaining the psychomotor retardation 
symptoms commonly found in major 
depression (Xiaojun, S. & Gang Z., 2020)



Session 3 
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Inflammation, Stress, Depression  
& The Brain



Brain Regions Affected in MDD 
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Prefrontal Cortex (PFC): In MDD, there is decreased left PFC 
activity and increased activity in the right PFC. Activation 
of the left PFC is associated with positive moods, while right 
PFC activation is linked to negative (sad) moods.

Anterior Cingulate Cortex (ACC): ACC is a part of the cortex that 
is deeply involved in the perception of strong negative emotional 
feelings and pain. It is also involved in obsessive and compulsive 
behaviours. The resting levels of ACC activity tend to be elevated 
in people with MDD. Positive emotions inhibit ACC. (Aalto, S., 
Naatanen, P.  et al., 2002)

Amygdala: This is the fear and anxiety conditioning centre. It 
is involved in the fight-flight response, and recruited into 
additional roles in MDD based on its obsessiveness with 
sadness. Show a depressed person a fearful face and his 
amygdala doesn’t activate; but show him a sad face or scene 
and the amygdala shows excessive neuronal activity.  
(Vyas, A. et al., 2002)
Hippocampus: This is the part of the brain involved in memory, 
learning and stress response. In MDD, excess cortisol levels 
compromises the hippocampal functions, leading to the atrophy 
(shrinking) of the hippocampus volume. (Sheline, Y. et al., 1996)



Stress, Inflammation & Depression
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• Psychosocial stress (e.g. trauma or chronic stress exposure) activates the 
inflammatory response both in the central and peripheral nervous system. For 
example, healthy volunteers exposed to stressors such as public speaking and mental 
arithmetic stressor were found to exhibit significant increases in cytokines (such as 
NF-κB and Interleukin-6 (IL-6), C-reactive protein (CRP)) (Bierhaus, A., et al., 2003)

• The parasympathetic nervous system (PNS), 
our rest and digest response, plays a 
significant role in controlling inflammation. 
For example, studies have shown that 
stimulation of efferent vagus nerve fibres 
inhibit cytokine pro-inflammatory responses. 
(Pavlov, V.A. et al., 2005)

• Cytokines (inflammation) stimulate the activation of sympathetic nervous system 
(fight/flight response) and the HPA axis, leading to the release of CRH, ACTH and 
cortisol. (Pace, T.W. et al., 2006)

• Childhood maltreatments predict adult 
inflammation. Increased inflammation is 
found to be a hall-mark of early life stress; 
in that childhood trauma has been 
associated with increased CRH levels in the 
blood. (Danese, A. et al., 2007)

NF-κB, nuclear factor kappa B (inflammation signalling molecule)



Inflammation, Neurotransmitters & Depression
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• Evidence suggests that pro-inflammatory cytokines (chemical messengers for the 
immune system) commonly found in MDD profoundly affect the metabolism of 
serotonin, norepinephrine, and dopamine (DA). (Anisman, H., et al. 2008)

• Cytokines breakdown tryptophan 
(TRP), a precursor to serotonin, into 
quinolinic acid (QUIN) which is a potent 
stimulator of glutamate release  
(Schwarcz, R. et al., 2003)

• Cytokines influence the synthesis of dopamine (DA) by inhibiting the central nervous 
system (CNS) levels of the enzyme BH4 that converts tyrosine to dopamine. 
(Kitagami, T. Et al., 2003). Dopamine is involved in the synthesis of norepinephrine.

• The breaking down of tryptophan can lead 
to low circulating serotonin leading to  
depressive symptoms; such as cognitive 
dysfunction, and impaired sleep (insomnia), 
fatigue. (Meyers, C.A. et al., 2005; 
Motivala, S.J. et al., 2005)



Inflammation, Neuro-Plasticity & Depression

19

• Excessive cytokines activation degenerates glial cells (astrocytes), leading to impaired 
glutamate reuptake, increased glutamate release, and decreased production of BDNF. 
Astrocytes (glial cells) are involved in the reuptake of glutamate and in neuro-plasticity 
(Miller, A.H. et al., 2009)

• Excess glutamate release can lead to excito-
toxicity and apoptosis (programmed cell 
death), a common denominator for the 
comorbid conditions such as, Parkinson’s and 
Alzheimer's diseases, as well as 
cardiovascular-related issues. (Anisman, H., et 
al. 2008)

• Chronic activation of inflammatory pathways in the brain can lead to the loss of glial 
cells (BDNF). It also dysregulates glutamate release/reuptake, and increases oxidative 
stress, leading to excitotoxicity (death of neurones) commonly found in patients with 
MDD. (Miller, A.H. et al., 2009)

• Lowering the levels of pro-inflammatory 
cytokines improves depressed mood and increase 
treatment response to conventional 
antidepressant medication. Depressed patients 
with increased inflammatory biomarkers have 
been found to be more likely to exhibit treatment 
resistance. (Miller, A.H et al., 2009)
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The S.A.D.N.E.S.S.  
Recovery Framework 

Session 4 



The S.A.D.N.E.S.S. Recovery Framework  
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• Safety

• Activate the vagus nerve

• Diet

• Nature & Originality

• Emotional Healing

• Self-compassion

• Social connection



• Safety
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• Feeling safe activates the branch of the 
vagus nerve involved in healing and 
spontaneous social engagement.

• Feeling safe is the first prerequisite for recovery from MDD. The nervous 
system must sense consistent signals of safety from the environment 
and body

• Having a ‘good enough’ secure base (attachment figure), such as a caring, 
emotionally attuned and available relative, caregiver or therapist is 
critical for activating the vagus nerve for safety and healing. This is 
known as co-regulation of affects.



• Activate the Vagus Nerve
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Daily exercises to activate the vagus nerve
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• The Basic Exercise:
• Test first. Rotate your neck to the right and stop at the point of resistance, 

rotating your neck as far as it can comfortably go. Notice any strain or pain 
that may occur. Rotate your neck back to the centre. Now, rotate your head 
to the left as far as it can comfortably go and also notice any pain or strain 
that you may feel. Notice how far both sides are able to rotate. 

• After completing this activity, do the above test again to see if there is any 
improvement in the range of your neck rotation and in your strain, stiffness 
or pain. 

• Basic Exercise: lie comfortably on your back or sit up with your spine upright 
and in line with your head. Weave the fingers of both hands together and 
place them tightly behind the back of your head. You should feel the hardness 
of the back of your head with your fingers. 
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• Keep your head straight ahead and still in line with your spine. Now 
moving only your eyes, look to the right as though you are gazing at the tip 
of your right elbow. 

• Stay in this position for about thirty to sixty seconds until there is a sign 
of release from the autonomic nervous system in a form of a sigh, yawn or 
swallow. 

• Move your eyes back to looking straight ahead. Now, it’s time to do the left 
side while maintaining a still with weaved fingers tight to the back of your 
head. Look at the top of your left elbow until you notice a yawn, sigh or 
swallow. 

• Now that you have completed the Basic Exercise, take your hands away 
from the back of your head and test if there has been any improvement in 
the mobility of your neck. 

• Repeat this exercise daily to ensure that you are constantly in ventral 
dorsal state of healing and social engagement. 
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• The Half Salamander Exercise:
• Sit or stand in a comfortable position.

• Steady your head and face straightforward, now turn only your eyes to look to 
the right without turning your head.

• Tilt your head to the left, while still looking to the right, and allow your left ear 
to move closer to your left shoulder without lifting the shoulder to meet it.

• Hold your head in this position for 20 to 30 seconds. As you hold your head 
down, you will either sigh, swallow or yawn. This signifies the activation of the 
ventral branch of the vagus involved in safety, healing and social engagement. 

• Allow your head to return to neutral, and shift your eyes to look straight 
forward again.

• Now unlock the vagus on other side of your body; tilt your head to the right 
while your eyes look to the left and remain in this position for 20-30 seconds 
until you yawn, sigh or swallow.

• Repeat the Half Salamander exercise daily for at least 3 months.
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Session 5 



• Diet
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• A balanced diet of high-quality proteins, fewer carbohydrates and 
healthy fats, will help balance the brain and mood. 

Food is the biggest medication that we take everyday. Food modulates 
moods.

• Cut down drastically on simple sugars.

• What about supplements/medications?

• Essential brain health supplements can be very useful in calming down 
depressive symptoms in order to find therapy more beneficial long term. 
These include Omega 3 fatty acids, magnesium, B complex vitamins, 
vitamin D, vitamin C, 5HTP (helpful for SSRI or SNRI-resistant depression), 
St John’s wort (mild to moderate depression, high contraindications).



• Nature & Originality
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Studies in ecopsychology have shown a strong link between time spent in nature 
and reduced stress, anxiety, and depressive symptoms. Interacting with nature 
helps calm the part of the prefrontal cortex involved in repetitive and continuous 
loop of negative thoughts (Berman, Marc G. et al.,2012).

Calming nature sounds, silence and sights activate the brain pathways for 
outward-directed focus of attention (often engaged during wakeful rest periods 
like daydreaming), while artificial sounds often activate brain connectivity 
involved in inward-directed focus (often engaged during states of anxiety, post-
traumatic stress disorder, and depression) (Gregory N. Bratman, et al., 2015)

Make nature interactions as part of your normal lifestyle; walk, cycle or run in 
nature regularly (30 to 60 minutes daily).

Studies found that group nature walks were just as 
effective as solo walks in lowering depression, stress 
and improving overall mental outlook. People with 
stressful life events such as serious illness, death of a 
loved one, or unemployment had the greatest mental 
boost from a group nature outing. (Melissa R. Marselle, 
et al., 2014)



• Emotional Healing (psychotherapy/counselling)

30

Concealing and repressing intense negative emotions can give rise to 
stress-related psycho-physiological reactions. (Patel J. & Patel P. (2018)

Individuals who repress their intense 
negative emotions also suppress their 
body’s immunity, making them more 
vulnerable to a variety of illnesses ranging 
from common colds to cancer. (Pennebaker, 
J. W, et al., 1997)

Research on aging and longevity has demonstrated that psychological 
factors such as repressed negative emotions are more important 
predictors of a long and healthy life than other factors like diet and 
activeness. (Danner, D.D. et al., 2001)

Psychotherapy and counselling (including group therapy) have been 
found to reduce depressive symptoms. (McDermut, W. Et al., 2006)



         Negative Thinking

Life Experience

Negative Coping 
Mechanism
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Physical symptoms

I feel anxious, hopeless, drained, ashamed, 
guilty, stressed, depressed, scared, betrayed,  
etc. 

I am not good enough,  I am 
a bad parent, I am a failure, I 
am unworthy, It is all my 
fault, I can’t cope, I’m stupid, 
something bad is going to 
happen, etc.

Negative Feelings

Headache, fatigue, panic 
attacks, faintness, heart 
palpitations, sweating, dizziness, 
nausea, etc.

Drugs, alcohol, isolation, eating 
disorder, denial, social withdrawal, 
repression, intellectualisation, etc.

Chronic illness, accident, abuse, 
trauma, divorce, loss, redundancy, 
insecure attachments in childhood, 
etc.

The Stress Cycle
copyright@ www.mindbodybreakthrough.net



• Self-Compassion
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Self-compassion is defined as the practice of treating oneself with 
kindness and care in the face of negative events.

Self-compassion is a protective factor for depression (Zümra Özyesdl & Müge 
Akag, 2013). Embracing daily self-compassion practice can lower the cortisol 
levels, strengthen the immune system functions and reduce depression 
symptoms.

A lack of self-compassion is a better predictor of symptom severity and 
quality of life in depression. Nicholas T. Van Dam et al (2011)
There are three elements to self-compassion: (Neff, K. D. 2013)
• Self-kindness; refers to the tendency to be caring and understanding of oneself rather 

than being harshly critical or judgmental

• Common humanity; recognises that all humans are 
imperfect, frail, and make mistakes, facing difficulties and 
painful experiences in light of the shared human experience

• Mindfulness; involves being aware of the present-moment experience so that one neither 
ignores nor ruminates on disliked aspects of oneself or one’s behaviour.



• Social Connections
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Loneliness and social isolation (actual or perceived) are major risk factors for 
high morbidity and early mortality. (Holt-Lunstad, J. et al., 2015)
Chronic social isolation increases the activation of the hypothalamic pituitary 
adrenal axis (HPA axis), leading to excessive circulating cortisol levels. (Cacioppo, J. 
T. et al., 2015)

• loneliness and social isolation are twice as harmful 
to physical and mental health as obesity

• lack of social connection heightens health risks as 
much as smoking 15 cigarettes a day or having 
alcohol use disorder

Adverse health consequences of social isolation include; depression, poor sleep 
quality, impaired executive function, accelerated cognitive decline, poor 
cardiovascular function and impaired immunity at every stage of life. (Hawkley  L. 
C. & Capitanio J. P., 2015)

Social connections that are medically protective include; a form of marriage, 
positive contact with friends and extended family, faith membership and other 
social/group affiliations (book clubs, local choir, dogs walkers, etc.) in the community. 
(Steffens, Niklas K. et al, 2016)



Q&A Session
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For Online Anxiety Recovery 
Courses & Materials
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Please Visit: 
www.mindbodybreakthrough.net 

http://www.mindbodybreakthrough.net
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Keep in Touch
• Facebook/Instagram: mindbody breakthrough 

        #mindbodybreakthrough or #mbbevents

• Twitter: waleoladipo1

For in-house seminar/general enquiries, please email: 
enquiries@mindbodybreakthrough.net

Join the MindBody Breakthrough Network

YouTube Channel: search Wale Oladipo

Join our Mental Health Discussion group on our FB page

363636

mailto:enquiries@mindbodybreakthrough.co.uk


“There are no constraints on the human 
mind, no walls around the human spirit, 
no barriers to our progress except those 

we ourselves erect.”  

—Ronald Reagan, 40th U.S President 
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