
  


  
    Ch. 3 – Brain chemistry, the chemistry of happiness


    The brain is like a battery


    The brain can be compared to a battery – when it is fully charged our emotions are normal, pleasurable and stable. If the brain becomes “flat” it will act like a flat battery and we will feel flat, fatigued, and emotionally unstable. We know that for a battery in our car to work properly it must be fully charged and the electrical charge of a battery is maintained by the correct combination of chemicals in the battery. Similarly the electrical energy or “charge” in our brain is maintained by the correct amount and balance of chemicals in the brain. These brain chemicals are made by our brain cells and the most important ones are serotonin, noradrenalin and dopamine. These brain chemicals are known as neurotransmitters. If these neurotransmitters become depleted or excessive, the electrical activity of the brain will become dysfunctional. This can result in depression and/or anxiety.
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    I find this analogy of the brain to a battery is helpful for my patients and they can then relate to their symptoms as being due to a chemical imbalance and not just an attitude or psychological problem.
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    Serotonin – the happy chemical!


    When it comes to our moods and the way that we generally enjoy the pleasures of life, serotonin is a very important brain chemical.


    Serotonin is a remarkable brain messenger and adequate amounts of serotonin are required for


    • Stable moods


    • Feelings of happiness and contentment


    • Proper and restful sleep


    • A healthy libido


    • Prevention of premenstrual syndrome


    • Prevention of headaches


    • Control of anxiety


    Depressive illness is often caused by or associated with abnormally low levels of serotonin in the brain. Most antidepressant drugs increase the amounts of serotonin available to the brain cells.


    Symptoms of serotonin deficiency


    The following are all possible symptoms of serotonin deficiency:


    Bad temper and aggression


    Irritability


    Insomnia


    Depression


    Eating disorders


    Headaches, especially migraines


    Increased sensitivity to pain


    Inability to remember dreams


    Alcohol and/or carbohydrate cravings anxiety, panic attacks


    Seasonal affective disorder (depression during winter)


    How is serotonin made in the brain?


    Serotonin is made in the brain from the amino acid tryptophan. An enzyme called hydroxylase in conjunction with vitamin B 6 and magnesium, converts tryptophan into 5-hydroxytryptophan (5HTP) which is then converted into Serotonin.


    The other name for serotonin is 5-hydroxytryptamine.
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    Dopamine – the chemical of focus, incentive, reward and pleasure


    Dopamine is a powerful neurotransmitter found in areas of the brain concerned with pleasure and reward.


    In the huge frontal lobes of the brain dopamine controls the flow of information from other areas of the brain. Dopamine disorders in this region of the brain can cause a decline in neurocognitive functions, especially attention, memory and problem-solving skills. Reduced dopamine concentrations in the frontal areas of the brain are thought to contribute to attention deficit disorder.


    The symptoms that may be related to a deficiency in dopamine include:


    • Depression


    • Mental fatigue


    • Loss of motivation


    • Light-headedness


    • Poor memory


    • Poor concentration


    • Routine-task difficulty


    • Decreased physical activity


    • Addiction to food, alcohol or other substances


    • Cravings


    • Excessive appetite


    • Inability to experience pleasure


    • Inability to be satisfied


    • Inability to feel rewarded


    • Tremors


    • Low libido


    Deficiency of dopamine


    Deficiency of dopamine can lead to conditions including obesity, food and other addictions and sexual disorders. A severe deficiency of dopamine in specific areas of the brain causes Parkinson’s disease.


    The amino acids tyrosine and phenylalanine are the raw materials for the brain’s production of dopamine. Phenylalanine is an amino acid that can be converted in the body to tyrosine, which in turn is used to synthesise the neurotransmitter dopamine.


    Because tyrosine is converted into dopamine in the brain, it is often helpful for reducing symptoms of dopamine deficiency. Thus tyrosine can be helpful in addictive states, mental fatigue and depression. For similar reasons tyrosine helps to suppress the appetite and reduce food addiction.


    Some antidepressant drugs increase the amount of dopamine in the brain.
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    Noradrenalin –the chemical of drive, excitement and energy


    This brain neurotransmitter is made from the amino acid tyrosine. Noradrenalin is a natural and powerful stimulant and excessive amounts can produce feelings of immense energy, invincibility, drive and euphoria. If a person takes cocaine or amphetamines this causes the body to be flooded with adrenalin and noradrenalin and this is why cocaine and speed are so addictive.


    Adrenalin is a chemical that prepares the body for fight or flight if a person is faced with danger or a huge physical or mental challenge; in this situation adrenalin is adaptive and useful.


    Conversely if the body releases large amounts of adrenalin when a person is not faced with a real danger or challenge, then it will cause a state of inappropriate and excessive stimulation. This can result in excess anxiety, stress, racing heartbeat, high blood pressure, chest pain, diarrhoea, sweating, muscle tension, agitation, shortness of breath and panic. The perceived threat is due to a chemical imbalance in the brain and body and is not real. This is very frightening and produces a feeling of being out of control. If severe, a panic attack may occur.


    Abnormally low levels of noradrenalin in the brain produce extreme fatigue, apathetic depression and loss of drive and loss of interest. Some antidepressant drugs such as the SNRIs (Serotonin and Noradrenalin Reuptake Inhibitors) and the MAOIs (Mono Amine Oxidase Inhibitors) are able to increase the amount of adrenalin and noradrenalin in the brain.
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