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RISK FACTORS FOR CORONARY ARTERY DISEASE
There are over 300 risk factors but for a risk to be significant, it must accomplish the following three criteria;
· The high prevalence in many populations
· A significant independent impact on the risk of coronary heart disease or stroke
· Their treatment and control result in reduced risk
It is said that risk factors for cardiovascular disease are now significant in all aspects, from developed to undeveloped countries. It is attributed to 5 factors;

· Tobacco use
· Alcohol use
· High blood pressure
· High cholesterol
· Obesity
In under developed countries, both cardiovascular and communicable diseases are a major scare to life. High blood pressure, tobacco and alcohol use as well as low vegetable and fruit intake figure among the top risk factors i.e. poor diet
Some of this can be treated or controlled because they reduce life which is precious at all ages. Some major risks are modifiable in that they can be prevented, treated and controlled. There are considerable health benefits at all ages
Major Modifiable Risk Factors

1. High Blood Pressure

This is the most important risk factor for encountering stroke. It is modifiable by proper diet and exercise
2. High Cholesterol
HDL (High Density Lipoprotein) and High triglyceride levels and low levels of HDL increase the risk of coronary disease and ischemic stroke

3. Tobacco Use

Increases risk of cardiovascular failure
4. Physical inactivity

Increases chances of stroke by 50%

5. Obesity

Major risk factor for CHD as well as diabetes

6. Unhealthy Diet

Low fruit and vegetable intake causes 31% of CHD and 11% of cerebral vascular accidents or ischemic stroke worldwide.

7. High intake of saturated fats
Increases risk of CHD
8. Diabetes mellitus

Major cause of CHD

Other modifiable risk factors

1. Poverty

Low economic status is directly proportional to CHD

2. Mental Ill Health

Depression has been associated with increased risk of CHD

3. Psychosocial Stress

Anxiety, social unrest etc

4. Alcohol Use

Results to alcoholic mycomyopathy

5. Use of some drugs

Some oral contraceptives increase chances of CHD
6. Presence of high levels of LDL

7. Left ventricular hypertrophy

Reflects cardiovascular death

Non Modifiable Risk Factors

· Advance in age

· Hereditary or family issue; Increases the risk if the 1st degree relative especially above age 55 and is male or 65 and female.

· Gender; Males are at a more high risk of CHD

· Ethnicity/race; Is common in black people

Novel Risk Factors

· Excess Homocysteine in blood
· Inflammation; some inflammatory markers are associated with CHD e.g. C-Reactive Protein
· Elevated blood protein levels of coagulation
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NEUROCHEMISTRY AND BEHAVIOR

Objectives

· Understand the relationship between various neuro-chemicals and human behavior as regards;
· Etiology of disease
· Treatment 

· Side effects

Introduction

· The human brain is made up of cells called neurons
· These cells comprise of;

· Cell body

· Dendrites 

· Pre-synaptic knob terminal
· A gap exists between the synaptic knobs called the synaptic cleft
· There are several millions of these neurons in the brain whose function is information processing

· Communication is via signal transduction and chemical neurotransmission 

· Signal transduction refers to general process by which electrical signals (nerve impulse) are converted into chemical signals 

· Neurotransmitter release by the pre-synaptic neuron and the process by which the chemical signals are converted back into electrical signals by the post-synaptic neuron

· Chemical neurotransmission refers to the release of a neurotransmitter by the pre-synaptic neuron and

· The detection of the neurotransmitters by the receptor proteins (synaptic connection) leading to activation of post-synaptic neuron causing membrane depolarization (excitation) or hyperpolarization (inhibition)
· In summary, membrane depolarization causes excitation while membrane hyperpolarization causes inhibition
Neurochemistry 

· The activities that take place in the synapse are important in the understanding of many other physiological changes that are relevant to psychiatry and medicine in general.

· The synapse is the major site of action for neuro messengers and drugs used in psychiatry and all drugs that are used in medicine
Synapse 

· There are three types of synapses;
· Chemical (humoral; use neurotransmitters)
· Electrical (gap junction)
· Conjoint (having both electrical and chemical properties)
· Chemical synapses use chemical neurotransmitters while the electrical make use of gap junctions. The conjoint has both chemical and electrical properties
· Synapses can be excitatory or inhibitory depending on whether they induce membrane depolarization (excitation) or membrane hyperpolarization (inhibition)
Neuromessengers 

· Also known as neuro-transmitters or neuro-modulators and grouped into;

· Biogenic amines (5-10% include catecholamines i.e. dopamine, epinephrine and nor-epinephrine, indole amines i.e. serotonin also called 5-hydroxy tryptamine, quaternary amines i.e. acetyl-choline and ethyl amines i.e. histamine
· Amino acids (60%)
· Peptides and 
· Endocannabinoids – least understood

· All these neuro messengers play a role in behavior regulation

Research Techniques

· Neurotransmitters synthesizing enzymes, quantities of NT and NT metabolites are found in samples of blood, urine and CSF

· Clear understanding of the nature of receptors allows the neuroscientists and clinicians to appreciate the mechanisms involved in actual disease pathologies and what remedies to develop.

Nature and Function of Receptors

· Receptors are made up of proteins and are found in neural membranes

· They are located on both the pre-synaptic and post-synaptic neurons

· Are configures in such a way that each receptor only recognizes a specific NT

· They are designed in the key and lock format where a lock will only accept the correct key for the locking or unlocking operation to occur

Chemistry of Neurons and its influence in Behavior

· The following chemicals are important;

· Dopamine 

· Nor-epinephrine and epinephrine 

· Serotonin

· Acetyl-choline and others

Dopamine 
· Dopamine containing neuronal cell bodies are located in various parts of the brain mainly the negrostriatal, mesolimbic, mesocortical and tubero-infindibular pathways

· It is synthesized from tyrosine through hydroxylation by tyrosine hydroxylase to form dihydroxyphenylanine (DOPA)

· This is followed by decarboxylation to dopamine by DOPA decarboxylase

· Dopamine is metabolized by 2 enzymes, the mono-amine oxidae (MAO) and the membrane-bound catechol-O-methyl transferase (COMT)

· The end product is called homovallinic acid (HVA)
· There are 5 major types of dopamine receptors D1-D5

· D1 and D5 receptors are members of the D1 family of dopamine receptors

· The others are members of the D2-like family

· Activation of the D1-like family receptors is typically excitatory, while D2 like activation is typically inhibitory

· The D2 family of receptors is the most relevant in psychiatry

· The function of dopamine involves the initiation and coordination of movements

· The clinical potency of antipsychotic drugs is associated with their binding affinity to the D2 receptors in the caudate and putamen whose blockage produce unwanted motor disturbances such as extra pyramidal side effects (pseudoparkinsonism) and tardive dyskinesia, a compensatory development of supersensitive post-synaptic dopamine receptors following chronic blockade. 

· Lack of dopamine due to degeneration of neurons in the basal ganglia will result to Parkinson’s disease which is characterized by rigidity, akathesia and tremors (RAT)

· Dopamine acts as a prolactin release inhibitory factors in the anterior pituitary which is the main source of prolactin, a hormone that induces lactation and breast enlargement. For this reason antipsychotic drugs that block dopamine receptors in the tubero-infindibular pathways lead to excess prolactin release. This may result in gynaecomastia (enlarged breasts), galactorrhea and amenorrhea.

Schizophrenia
· There is a relationship between dopamine and psychopathology of schizophrenia

· It is postulated that hyperactivity of the dopaminergic systems results in symptoms of schizophrenia. 
· Circumstantial evidence obtained from the fact that antagonizing or blocking dopaminergic pathways with antipsychotics results in the alleviation of schizophrenic symptoms such as hallucinations and thought disturbances 

· Secondly the use of dopamine-like substances such as amphetamines may exacerbate or induce schizophrenia-like symptoms

· Thirdly the metabolites of dopamine tend to increase during schizophrenic illness indicating excess dopamine.

· Finally the efficacy of anti-psychotic drugs depends on the their blockage of doperminergic receptors, especially the D2 receptors 

· Another role of dopamine is in the pathophysiology of mood disorders

· Mania theoretically due to doperminergic hyperactivity while depression is due to doperminergic hypoactivity.

· For example, in patients suffering from Parkinsonism are treated with L-DOPA (Levodopa) which is a precursor of dopamine.

· Secondly, L-Dopa is used to treat depression associated with Parkinsonism or other types of depression. 

· Thirdly, symptoms or tardive dyskinesia worsen when a patient is depressed i.e low dopamine levels and improve during mania when dopamine levels are high

· Lastly dopamine levels and its metabolites are high in mania and low in depression

The role of Epinephrine and Nor-epinephrine 

· Norepinephrine (noradrenalin)is formed from the action of dopamine 13-hydroxylase which connects dopamine to noradrenaline 

· Adrenergic neurons are fewer compared to the noradrenergic neurons located in the locus cerulus within the pons

· From the locus ceruleus neuronal projections go to brain stem, cortex (concerned with arousal)

· Also the spinal cord, thalamus, hypothalamus and limbic system (concerned with drive e.g. sexual drive, motivation, mood and response to stress)

· It plays a major role in the pathophysiology of mood disorders

· Monoamine hypothesis of mood disorder assumes that depression is due to too little noradrenergic and serotonergic activity. 

· Evidence is adduced from the fact that tricyclic antidepressants and monoamino oxidase inhibitors (MAOIs) result in improvement of depression.

· Tricyclic antidepressants block re-uptake of norepinephrine and serotonin, increasing their concentration in the synapse. 

· Due to blockage of the alpha 1 receptors, these drugs cause sedation and hypotension as side effects of the above drugs hence should not drive or operate machinery 

The Role of Serotonin

· The highest concentration of neurons is in the upper pons and mid-brain

· A precursor amino acid called tryptophan is acted upon by the enzyme tryptophan hydroxylase and an amino acid decarboxylase and is converted to 5-hydroxy typtomine also called serotonin 

· Serotonin is involved in pain regulation and has antidepressant properties

· Agents that selectively block the reuptake of serotonin cause the accumulation of this amine which is positively correlated with ameloriation of depressive symptoms.

· Low levels of serotonin are implicated in the pathophysiology of mood disorders, anxiety and violence. 

The Role of Acetylcholine

· Neurons are located in the mid an hind brain and have projections from the nucleus basalis of Meynert to the hippocampus

· Acetylcholine is synthesized from choline and acetyl coenzyme A through the action of choline acetyl transferase enzyme.

· It is metabolized by acetyl cholinesterase to form choline which can be reutilized to synthesize acetylcholine

· Acetylcholine has been implicated in mood disturbances where overactivity of cholinergic pathways has been associated with depression and sleep disorders.

· Acetylcholine is implicated in the pathology of a number of degenerative conditions and other psychiatric disorders; dementia, Down’s syndrome, Parkinson’s and Alzheimer’s

· Acetylcholine’s muscarinic receptors are blocked by many psychotropic drugs causing effects of blurred vision, dry mouth, Parkinsonism and constipation.

· Confusion and delirium occur following excessive blockage of the CNS cholinergic receptors, a condition referred to as neuroleptic malignant syndrome.
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Other Neurotransmitters

· Other NTs of significance in psychiatry include histamine and amino acids
· There are three types of histamine receptors, H1, H2 and H3 whose blockage is the basis of sedation associated with antihistamine drugs e.g. Piriton and Celestamine
· Histamine (H1) blockage is the mechanism of action of anti-allergic medication.

· Gamma Amino Butyric Acid (GABA) and glutamate are distributed throughout the brain with high concentration in the amygdale, basal ganglia, hypothalamus and the limbic system.

· Benzoadiazepines, barbiturates, alcohol and neuro-steroids act through GABA receptor complex

· Thus GABA is the main inhibitory NT in the CNS while glutamate is excitatory

NEUROANATOMY AND BEHAVIOR

Introduction
· The pathophysiology of majority of psychiatric disorders is now better understood following many advances made in the fields of neuroanatomy, brain imaging, neurochemistry and neurophysiology

· It is therefore important to understand the neuroscience because they form the biomedical foundation of psychiatry and psychology

Anatomy of the Brain

· Consists of two hemispheres connected by corpus callosum and other smaller commissural tracts

· The brain has an extension called the spinal cord

· The spinal cord and the brain make up the Central Nervous System

· The brain has gray and white matter

· The three areas of the grey matter are; Cerebral cortex, cerebellar cortex and the sub cortical cerebral and cerebellar nuclei

· The cerebral cortex has four lobes;

· Frontal 

· Parietal

· Temporal 

· Occipital

· The cerebral cortex is heavily folded with convolutions (gyri) fissures (sulci or grooves) and contains 70% of the nerve cells in the CNS

· The part called the brain stem comprises of the 

· Medulla oblongata

· Pons 

· Mesencephalon
Function of the Peripheral Nervous System

· This is the 2nd system consisting of cranial and peripheral nerves

· Relay sensory information to the CNS

· Conduct motor information from the CNS to the periphery

Function of the Autonomic Nervous System

· The 3rd system and innervates the internal organs to and from the spinal cord

Ventricular System

This consists of;

· Two lateral ventricles with an anterior and posterior horn

· 3rd and 4th ventricle all located within the depth of the brain mass

· The central part of the ventricular  system between the two lateral systems

Cerebral Spinal Fluid

· Circulates within the ventricles 

Clinical Significance

· NT metabolites are contained in the CSF and can be biological markers and a measure of response to pharmacological treatment.

· Blockage in CSF drainage causes CSF pressure to rise within the ventricles resulting in hydrocephalus
· Computer Tomography scan (CT-Scan) of such brains shows dilated ventricles

Hydrocephalus

· Treatment of the hydrocephalus is surgical and involves shunting the CSF from the ventricular system to the atrium or peritoneal space

Meninges

The brain is covered by layers if tissues called meninges;

· Dura matter which is attached to the skull

· The arachnoid matter is beneath the dura matter

· The space between the dura matter and the arachnoid is called the sub-dural space
· The 3rd layer is called the pia matter and is attached to cerebral cortex

· The space in between the arachnoid and the pia matter is referred to as the sub-arachnoid space and is filled with CSF

Neuropsychiatric Disorders

· Sub-dural hematoma caused by slow blood accumulation beneath the dura matter caused by raptured veins
· Epidural hematoma caused by rapid accumulation of blood between the dura matter and skull caused by rapture of an artery; this is a life threatening condition and has to be removed surgically 

· Meningitis; Infection or inflammation of one of the meninges. 

· In all these conditions, the patient may show signs and symptoms of delirium (disorientation in time, person or place, cannot recognize the people around them and cannot tell the time whether day or night or even who they are; loss of consciousness and confusion; loss of memory), behavior and psychological symptoms

Neurons and Glia

· A neuron is the basic functional unit of the nervous system

· Neurons are also called nerve cells

· Glial cells (neuroglia) are a class of neuronal cells in CNS

· There are 4 types of glial cells

· Astrocytes

· Oligodendrites

· Epidymal 

· Microglia cells

· Epindymal and microglia cells line the brain ventricles and the central canal of the spinal cord. They facilitate the flow of CSF

· The glial cells also contribute to the Blood Brain Barrier (BBB), a semi-permeable membrane between the blood vessels and the brain

Blood Brain Barrier

· The ability of compounds to pass from the blood into the brain and vice versa depending on their 
· Molecular size

· Electrical charge

· Solubility and specific transport system.

· The BBB is important in regulating the brain chemistry; it regulates the type of drug entering the brain and other toxins that may be harmful to the brain
Basal Ganglia

Basal ganglia consist of a group of nuclei that contain cholinergic neurons. It has;

· Corpus striatum

· Substantia nigra and innominata

· Subthalamic nuclei

Untreated schizophrenia shows many movement disorders e.g.

· Extreme opening of the eyes

· Closing of the eyes

· Flaring of the nose

· Grimacing 

· Protrusion of the tongue

· Shaking of the head all of which imply an involvement of the basal ganglia
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Definition of Operation Terms
Agnosia: Failure to recognize a previously recognizable object. May involve any sensory modality e.g. sight (visual) like not being able to recognize a pen that one has been using all through

Aphasia: An acquired disorder of language

Alexia: Loss of ability to read

Agraphia: Loss of ability to write

Acalculia: Inability to calculate 

Aprexia: Loss of ability to carry out small tasks and specific movements in response to stimuli

Frontal Lobe syndrome

· Changes in the frontal lobes, the part of the brain concerned with emotional and some higher mental functions may result from;

· Tumor 

· Tuberculoma (tuberculosis infection)

· Any space occupying lesion

Effects of frontal lobe disorders present with the following;

· Alteration of motor activities

· Lack of spontaneity 

· Reduced amount of mental and physical activity

· Intellectual impairments 

· Poor concentration 

· Inability to follow tasks

· Attention deficit 

· Slowed mental processing

· Personality changes 

· Placidity 

· Lack of concern over consequence of action

· Social indifferences, especially with bathing, dressing and bladder control

· Childish excitement 

· Inappropriate joking, punning 

· Instability and superficially of emotions

· Language dysfunctions

· Mutism 

· Brocha’s aphasia; persons with Brocha’s aphasia can usually understand what words mean but has trouble of performing the motor or output aspects of speech (involves Broadman’s area 44 of the frontal lobe)

Temporal Lobe Disease

Unilateral temporal lobe lesions (dominant lobe)

· Wernicke’s aphasia; patient is fluent but speech is coherent because patient is unable to comprehend their own speech, frequently mistaken for a psychotic break with neologism (new vocabularies)
· Dysfunction of memory

· Amusia; defect in ability to appreciate music

Non-dominant Temporal Lobe

· Agnosia for sounds

· Dysprosody; disturbed tone in spoken speech. There is lack of the emotional inflections in the speech

Bilateral Temporal Lobe

· Korsakoff’s amnesia (forget the recent issues but the memory of long ago is intact)

· Conferbulation; giving stories about similar events, what they use to cover up instead of answering a question directly

· Kluver – Bucy syndrome with visual agnosia apathy, placidity, disturbed sexual behavior, dementia, aphasia and amnesia

· Psychosensory 

· Hallucination (perception without external stimuli)

· Illusions (misinterpretation of external stimuli)

· Affective symptoms;

· Cognitive symptoms (déjà vu-recognition of things that one has never seen as though they had seen them before, jamais vu-failure to recognize normal things like a pen, forced thinking)

· Impaired consciousness

· Automatism 

Occipital Lobe Disorders

May present with the following;

· Visual agnosia; a normal percept stripped of meaning

· Inability to recognize faces (prosopagnosia)

· Inability to read

· Hallucinations 

· Anton’s syndrome (associated with bilateral occlusion of the posterior cerebral arteries and resulting in cortical blindness and denial)

Parietal Lobe Syndrome

Dominant lobe

Effects of disorder on this lobe present with;

· Alexia with agraphia 

· Constructural difficulty 

· Inability to recognize objects

· Right – left disorientation, inability to localize fingers

· Agraphia and acalculia

Non – Dominant Lobe

· Dressing apraxia

· Constructural apraxia

· Geographical disorientation; cannot tell where they are although it’s a familiar environment

· Calculation or writing difficulties 

· Denial or neglect of contra-lateral space

Basal Ganglia Disorder

Parkinson’s Disease

The physical features of the disease are;

· Tremors which are characteristic pin rolling and are prominent especially when the patient intends to initiate an action. They disappear with sleep

· Rigidity is a disabling symptom and is described as a cogwheel type of rigidity which is most apparent in the neck and upper extremities 

· Akathisia is a symptom characterized by inability of the patient to sit still. The symptom tends to present early in the course of the illness

· The gait becomes shuffling and the patient bends forwards as thought they are chasing their center of gravity

· Depression and dementias are common in Parkinson’s disease

· There is 50-90% incidence of depression and is higher in males than in females

· The disease may be environmentally induced. Thus infections resulting into encephalitis, neurotoxicity especially with carbon monoxide

· Traumatic lesions and tumors have been known to cause Parkinson’s disease

· In pathophysiological terms, there is loss of cells in the substantia nigra, a decrease in dopamine and degeneration of dopaminergic tracts

· Using a dopamine precursor L-dopa that is able to cross the blood brain barrier is the cornerstone of treatment

Fahr Syndrome

· Results from calcification of the basal ganglia

· Presents clinically similar to negative symptoms of schizophrenia

· Clinical features include Parkinson movement disorder and neuro-psychiatry symptoms
Disorder of Caudate and Putamen

Huntington Disease

· It was described by George Hunington in 1872

· It is an autosomal disorder motor disorder. It is a rare disease

· The diagnosis depends on identification of progressive choreiform movements and dementia

· Psychiatric symptoms include personality changes and inability to adapt to the environment 

· The presence of family history of the disorder makes the diagnosis stronger

· It commonly occurs in middle life and has no specific treatment though antipsychotic medication may be used to treat accompanying psychotic and personality changes

· On MRI there is seen the atrophy of the caudate nuclei and putamen

Huntington’s chorea

Presents with;

· Dementia with depression and suicide as a major complication

· Psychosis occurs in over 20% of patients

· The specific gene is yet to be identified but is thought to be chromosome 4

Wilson’s Disease

· It is due to hepato-lenticular degeneration

· Related symptoms include a number of motor disorders

· Clinical features are found in two organs; 

· The CNS where irritability, depression, psychosis, dementia of the sub-cortical type, rigidity and dysarthria occur

· Liver failure characterized by jaundice, Kayser Fleicscher rings in the cornea, blue moons on the finger nails and flapping tremors of the arms

Aetiology of Wilson’s Disease

· Is an autosomal recessive disorder associated with the abnormalities in copper metabolism

· Ceruloplasmin levels are low and copper which is supposed to bind to this enzyme is left free and deposited both in the liver and in the lenticular nuclei, thus causing damage to these organs

Thalamus, Hypothalamus and Pineal Body

· Thalamus is located above the hypothalamus and consists of various nuclei

· Is mainly involved in the physiology of pain

Thalamus 

· Is a relay station for all the sensory messages that enter the brain

· It is this are that conscious awareness of messages as sensations such as temperature, pain and touch begin

· Dysfunction may be due to tumors which produce severe pain syndrome

Hypothalamus and Pineal Gland

· It is the major integrating and output system of the entire CNS

· It controls biological rhythms and regulates the immune systems. It is also involved with appetite and sexual regulation, since it is part if the limbic system.

· The pineal gland secretes melatonin which is useful in sleep regulation and also secretes various peptides

Brain Stem

· Consists of nerve fibres that transmit information from the spinal cord to the brain

· Higher concentrations of serotonin and nor-epinephrine binding sites may be present in these areas

· Comprises three parts;

· Mesencephalon 

· Pons

· Medulla oblongata 

· Control cardiovascular activity, sleep and levels of consciousness. Also involved in control of respiratory activity hence all these physiological activities are under involuntary control

Cerebellum 

· Consists of cerebellar cortex, the middle cerebellum vermis and deep cerebellar nuclei

· There are projections to the cerebral cortex and other brain areas such as the limbic system, brain stem and the spinal cord

· Functions of the cerebellum are control of movement and posture and therefore its lesions will cause loss of balance

· It is also involved in higher mental functions

Reticular Activating System

· This is a system of loosely organized network of neurons located in the brain stem, which receive input from cerebellum, basal ganglia, hypothalamus and cerebral cortex

· Sends projections to the hypothalamus, brain and spinal cord

· Is responsible for alertness and wakefulness and pathology of the system causes effect of motivation and disorder disorientation
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