BUPROPION AND THE AUTONOMIC NERVOUS SYSTEM

Bupropion, with the aid of its metabolites, alters (inhibits or enhances) certain neurotransmitters, which are firstly received by the pituitary. The pituitary, which is an extension of the hypothalamus portion of brain, regulates hormonal secretions of many organs. For example, it may signal the pancreas to secrete more insulin, the adrenal gland to secrete more adrenaline or the adrenal cortex to produce less antidiuretic harmone.  If there is an imbalance stemming from the dosage, instability or intolerability of bupropion it can cause an adverse drug event or reaction that may result in disorders both mentally and/or physically.

One of the major adverse reactions or events reported by the use of bupropion is damage to the Peripheral Nervous System (PNS). The PNS consists of autonomic and cranial nerves and affects an enormous number of  functions in the body’s systems. 

Bupropion is a weak inhibitor of norepinephrine (NE) and dopamine (DA) reuptake but its mechanisms of action remain to be elucidated. It works by inhibiting the reuptake of dopamine, serotonin, and norepinephrine, an action which results in more dopamine, serotonin, and norepinephrine to transmit messages to other nerves. Bupropion is unique in that its major effect is on dopamine, an effect which is not shared by the selective serotonin reuptake inhibitors or SSRIs. (ref: www.biopsychiatry.com/ssrissex.htm)

Since neurotransmitters play a major role with the autonomic nervous system let’s look at what they are called and what they do: 

 “Feel Good” Harmones”

ENDORPHINS (Opiods): Mood elevating, enhancing, euphoric. The more present, the happier you are! Natural pain killers. 

NOREPINEPHRINE: Excitatory, feel happy, alert, motivated. Anti-depressant, appetite control, energy, sexual arousal. 

DOPAMINE: Feelings of bliss and pleasure, euphoric, appetite control, controlled motor movements, feel focused. 

ACETYLCHOLINE: Alertness, memory, sexual performance, appetite control, release of growth hormone. 

PHENYLETHYLMINE (PEA): Feelings of bliss, involved in feelings of infatuation (high levels found in chocolate). 

Inhibitory

 ENKEPHALINS: Restrict transmission of pain, reduce craving, reduce depression. 

 GABA (Gamma Amino Butyric Acid): Found throughout central nervous system,

  anti-stress, anti-anxiety, anti-panic, anti-pain; Feel calm, maintain control, focus. 

Hormonal

SEROTONIN: Promotes and improves sleep, improves self esteem, relieves depression,

  diminishes craving, prevents agitated depression and worrying. 

MELATONIN: "Rest and recuperation" and "anti-aging" hormone. Regulates body clock. 

OXYTOCIN: Stimulated by Dopamine. Promotes sexual arousal, feelings of emotional  attachment, desire to cuddle.

Now we need a basic crash course on how the nervous systems are structured.

BASIC OUTLINE OF THE NERVOUS SYSTEMS

The Nervous System is divided into:

 The Central Nervous System (CNS) and the Peripheral Nervous System (PNS).

THE CENTRAL NERVOUS SYSTEM (CNS): This system consists of the brain and spinal cord. In the CNS, collections of neurons are called nuclei and collections of axons are called tracts. 

1.) THE BRAIN is divided into two hemispheres. Each hemisphere communicates with the other through the corpus callosum, a bundle of nerve fibers. Areas of the brain have these basic functions:

a.) Cerebral Cortex – Thought, voluntary movement, language, reasoning and perception. 

b.) Cerebellum – Movements, balance & posture

c.) Brain Stem – Breathing, heart Rate & blood pressure

d.) Hypothalamus - Body Temperature, emotions, hunger, thirst & circadian Rhythms

e.) Thalamus - Sensory integration & motor Integration

f.) Limbic System – Emotional & behavior
g.) Hippocampus – Memory & learning
h.) Basal ganglia -  A group of structures, including the globus pallidus, caudate nucleus, subthalamic nucleus, putamen and substantia nigra, that are important in coordinating movement.

i.) Midbrain – Vision, audition, eye movement & body movement

2.) THE SPINAL CORD: The Spinal Cord is made up of 31 nerves and vertebrae. There are 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and 1

      coccygeal. The Cervical Nerves control the head and neck, diaphragm, 

deltoids and biceps, wrist extenders, triceps, and hands.  The Thoracic Nerves control the chest muscles and abdominal muscles. The Lumbar Nerves control the leg muscles. The Sacral Nerves control the bowel and bladder, and your sexual activity and function.

The Peripheral Nervous System (PNS): In this system, collections of neurons are called ganglia and collections of axons are called nerves. In the Peripheral Nervous System, neurons can be functionally divided in 2 ways: The spinal nerves and the cranial nerves. ( The spinal nerves are autonomic, somatic motor and sensory.)

1.) SPINAL NERVES:  connects the spinal cord with the periphery.  (There are 31 pairs of spinal nerves)

a.) Cervical nerves – 8 Extensions into arms neck and head 

b.) Thoracic nerves – 12 Extensions into the chest, except T-1 (arms) 

c.) Lumbar nerves – 5 Extensions into lower back, legs and feet 

d.) Sacral nerves – 5 Extensions into the groin, legs and feet 

e.) Coccygeal nerve – 1 Controls the rectum

 The Autonomic Nervous system (ANS) starts in the hypothalamus part of the brain and then the spinal cord. It controls the smooth muscle of the viscera and the functions of the body's internal organs, glands and governs the muscles. The ANS regulates the following organs: heart, lungs, blood vessels, liver, fat depots, exocrine glands, the gastrointestinal tract, adrenal medulla, kidney, urethra, bladder, sex organs, skin around hair follicles, eyes (the iris; smooth muscle) sphincters, etc.  It also controls the following functions: heart rate, blood pressure, regional blood flow, breathing, cellular metabolism, gastrointestinal motility, stomach, intestines and bladder, secretion of exocrine glands, body temperature, emptying of hollow viscera etc. - in short, housekeeping chores within the body. These functions are usually involuntary. Autonomic reflexes are initiated by stimuli.  For example, the smell of food causes salivation and secretion of digestive juices. Emotion can have a great influence on autonomic functions. Visual stimuli to something pleasant, such as a sexually attractive person, will dilate the pupils.  The ANS is divided into two major parts called the sympathetic and the parasympathetic nervous system. It consists of a third part that you do not hear much about called the enteric nervous system. When the autonomic nervous system doesn’t function properly it is called Dysautonomia.

a.) The sympathetic nervous system uses predominantly acetylcholine to carry out its functions. Adrenaline is abundantly produced leaving the body in a state of heightened alert. Negative stimuli or feedback causes our bodies to make appropriate adjustments to adapt to or leave the environment. This is called the "fight or flight response." A good example of this would be anxiety, fear or panic.

b.) parasympathetic nervous system which also utilizes acetylcholine to send  messages, comes into play during relaxation and digestion. When we relax, the parasympathetic nervous system works to save energy - our blood pressure decreases, our heart beats more slowly, and our digestive processes start.  The enteric nervous system is a meshwork of nerve fibers that inspire the gastrointestinal tract, pancreas, and gall bladder to do their jobs. In short, the parasympathetic system returns the body functions to normal after they have been altered by sympathetic stimulation. In times of danger, the sympathetic system prepares the body for violent activity. The parasympathetic system reverses these changes when the danger is over.

c.) The enteric nervous system – This system is a meshwork of nerve fibers that innervate the viscera (gastrointestinal tract, pancreas, gall bladder).

The somatic motor  - This consists of peripheral nerve fibers that send sensory information to the central nervous system and motor nerve fibers that project to skeletal muscle. They carry information into the central nervous system from sense organs. OR  Motor (efferent) - connects the skin or muscle with the central nervous system. OR Visceral - connects the internal organs with the central nervous system. away from the central nervous system (for muscle control). 

2.) CRANIAL NERVES: connects the brain with the periphery. Conduit function it contains ascending and descending pathways that transmit sensorimotor. (Cranial nerves are autonomic, sensory and somatic) The Cranial nerves and their functions are:

a.) Olfactory – sense of smell 

b.) Optic – vision 

c.) Oculomotor – eye movements 

d.) Trochlear – eye movements

e.)  Trigeminal – Sensations of face, scalp, and teeth; chewing movements 

f.) Abducens – turning eyes outward 

g.) Facial – sense of taste;  facial expressions

h.)  Vestibulocochlear – hearing and sense of balance

i.) Glossopharyngeal – sensations of throat, taste, swallowing movements, secretion of saliva 

j.)  Vagus – sensations of throat, larynx, thoracic, and abdominal  organs; swallowing, voice production,

                                        slowing of heartbeat, acceleration of peristalsis 

k.) Accessory – turning head and shoulder movements 

l.) Hypoglossal – tongue movements

Understanding how the nervous systems are structured is only the tip of the iceberg. Here is an overview of how neurotransmitters and neurons play a role:

Overview of Neurotransmitters and Chemical Synapses
                    A neurotransmitter is a chemical messenger used by neurons to

                    communicate in one direction with other neurons. Unidirectional

                    transmission is required for multineuronal pathways, for example to

                    and from the brain. Communication between neurons is

                    accomplished by the recognition by a receptor for a specific

                    chemical messenger, picture a ball (neurotransmitter) in a cup

                    (receptor).  Chemically, there are four classes of neurotransmitters:

                    1) acetylcholine

                    2) biogenic amines: serotonin, histamine, and the catecholamines -

                    dopamine and norepinephrine

                    3) excitatory amino acids - glutamate and aspartate, and inhibitory

                    amino acids - gamma-aminobutyric acid (GABA), glycine and

                    taurine

                    4) neuropeptides, over 50 are known. Amino acid neurotransmitters
                    are the most numerous.

                    Except for the neuropeptides, which are synthesized in the nerve

                    cell body and transported in vesicles along the axon to the axon

                    terminals, all other neurotransmitters are synthesized at the axon

                    terminals and stored in synaptic vesicles. These synaptic vesicles

                    release neurotransmitters when the presynaptic neuron's electrical

                    properties change sufficiently (i.e. arrival of an action potential).

                    Neurotransmitters are released from the vesicles into a tiny space

                    between neurons called the synapse. A bit of the released

                    neurotransmitter diffuses across the synaptic space and binds to

                    receptors on the adjacent neuron. The whole process takes about 1

                    millisecond.

                         When a neurotransmitter binds briefly to a receptor on another

                    neuron, channels open and ions move into or out of that neuron.

                    This causes a net change in the electrical properties (membrane

                    potential) of that neuron and determines its activity. The change can

                    be inhibitory or excitatory, but that is determined by the receptors on

                    the postsynaptic neuron. The electrical currents that denote

                    inhibition or excitation in a single neuron can be measured with an

                    intracellular electrode.

                         Neurotransmitters don't linger. They are removed from the synaptic

                    space fairly rapidly by diffusion away from the receptors, by

                    enzymatic breakdown, by re-uptake into the axon terminal, and by

                    transport into neuroglia. Synaptic vesicles are recycled back into

                    axon terminals.

                         Focusing on activity at just one synapse is useful but it doesn't

                    begin to explain some of the complexity of synaptic transmission.

                    Neuroscience research, however, has produced some interesting

                    results. For instance, not only are there receptors across the

                    synapse (postsynaptic receptors) but there are also presynaptic

                    receptors that modulate the release of neurotransmitters by

                    changing the electrical properties of the presynaptic neuron. Some

                    of the presynaptic receptors are from other neurons. Other

                    presynaptic receptors, called autoreceptors, respond to the

                    transmitter released by that presynaptic neuron. Therefore, the

                    presynaptic neuron's reaching the state to generate an action

                    potential and releasing neurotransmitters is under exquisite control.

                         The scope of the problem is vast because thousands of synapses

                    can converge on a single postsynaptic neuron and a single

                    presynaptic cell can affect many postsynaptic cells. And it was

                    thought to be a rule that there was only one neurotransmitter

                    produced and released by an axon. Now we know that there can be

                    more than one; in which case they are called cotransmitters.

                         Receptors are another important control point for the effectiveness

                    of synapses. Receptor number and subtype on a membrane can

                    vary and there are many genes involved in their synthesis. Many

                    substances can regulate gene expression.

Neurons "power" these functions – Your brain includes billions of neurons. So does your spinal cord and all the nerves that fan out from the spinal cord to your glands, organs, and muscles.  Neurons are specialized. Their specific function is to allow our brains to learn, reason, and remember. Through the activity of neurons, the body responds and adjusts to changes in the environment. These changes, called stimuli, set off impulses in our sense organs: the eye, ear, organs of taste and smell, and sensory receptors located in the skin, joints, muscles, and other  parts of the body.  Every time you feel something-including the effects of a drug-millions of neurons are "firing" messages to and from one another. Those messages consist of chemicals and electrical impulses.

PITUITARY GLAND

 Major neural-endocrine linkage: Neuro-endocrine gland which regulates hormonal secretions of many organs:  Posterior pituitary: neural portion: extension of hypothalamus portion of brain:  (1) nerve cells from brain send axons into posterior pituitary where they release hormones directly into the

body circulation  (2) nerve cells from brain send axons into posterior pituitary with releasing hormones: secreted into portal blood vessels in the pituitary -> target -> 

Anterior pituitary: endocrine portion: cells secrete hormones ("stimulating" hormones) into blood stream: Include principal hormones regulating other endocrine glands (sex organs, adrenal gland, thyroid gland, parathyroid glands), as well as acting on non-endocrine tissues, including kidneys.

The following is a wonderful overview of how the Autonomic Nervous System functions,

 taken from the website of the

 National Dysautonomia Research Foundation.

Anatomical Structure of the System
The nervous system comprises the brain and various types of nerves, including afferent nerves (from the Latin, ad = towards; ferro = I carry), which carry sensory impulses from all parts of the body to the brain and efferent nerves (ex = from; ferro = I carry) through which "messages" are conducted from the brain to the muscles and all of the organs of the body. The somatic part of the nervous system has sensory components which convey sensations from the eyes, the nose and other sensory organs to the brain (mainly the cerebral cortex) where most of the impulses reach our awareness, and motor components transmitting impulses to the skeletal muscles in the limbs and trunk permitting voluntary control of movements. The autonomic nervous system conveys sensory impulses from the blood vessels, the heart and all of the organs in the chest, abdomen and pelvis through nerves to other parts of the brain (mainly the medulla, pons and hypothalamus). These impulses often do not reach our consciousness, but elicit largely automatic or reflex responses through the efferent autonomic nerves, thereby eliciting appropriate reactions of the heart, the vascular system, and all the organs of the body to variations in environmental temperature, posture, food intake, stressful experiences and other changes to which all individuals are exposed.

There are two major components of the autonomic nervous system, the sympathetic and the parasympathetic systems. The afferent nerves subserving both systems convey impulses from sensory organs, muscles, the circulatory system and all the organs of the body to the controlling centers in the medulla, pons and hypothalamus. From these centers efferent impulses are conveyed to all parts of the body by the parasympathetic and sympathetic nerves. The impulses of the parasympathetic system reach the organs of the body through the cranial nerves # 3, 7, 9, & 10, and some sacral nerves to the eyes, the gastrointestinal system, and other organs. The sympathetic nerves reach their end-organs through more devious pathways down the spinal cord to clusters of sympathetic nerve bodies (ganglia) alongside the spine where the messages are relayed to other nerve bodies (or neurons) that travel to a large extent with the blood vessels to all parts of the body. Through these nervous pathways, the autonomic nerves convey stimuli resulting in largely unconscious, reflex, bodily adjustments such as in the size of the pupil, the digestive functions of the stomach and intestines, the rate and depth of respiration and dilatation or constriction of the blood vessels.

Transmission of Autonomic Stimuli
Like other nerves, those of the autonomic nervous system convey their messages to the appropriate end organs (blood vessels, viscera, etc.) by releasing transmitter substances to which the receptors of the target cells are responsive. The most important of these transmitters in the autonomic nervous system are acetylcholine and norepinephrine. In the parasympathetic system, acetylcholine is responsible for most of these transmissions between the afferent and efferent nerves of the system and between the efferent nerve endings and the cells or organs that they subserve. Acetylcholine also serves to transmit nerve-to-nerve messages in the afferent nerves and the brain centers of the sympathetic nervous system. However, the final transmission of messages from the sympathetic nerves to the end-organs or cells that they innervate is conveyed by the release of norepinephrine (noradrenaline) with at least one important exception, namely the sympathetically conveyed stimulus to the sweat glands which is transmitted by acetylcholine. A stimulus to contraction of the blood vessels is required in order to maintain the blood pressure when we arise from bed in the morning, so as to prevent fainting from excessive pooling of blood in the lower body. This stimulus is conveyed by norepinephrine release within the walls of the blood vessels from the nerve endings of the sympathetic nerves that innervate each blood vessel.

Functions of the Autonomic Nervous System

(a) The Parasympathetic System
When a stimulus arises in an organ, such as a bright light shone into the eyes, the message is conducted through sensory fibers to the midbrain to give rise to an appropriate stimulus that travels through the parasympathetic fibers of the oculomotor (third cranial) nerves to the pupils, resulting in automatic contraction of the pupillary muscles to constrict the aperture and so reduce the amount of light reaching the sensory cells in the retinae of the eyes. Similarly, the stimuli associated with the entry of food into the stomach are conveyed by afferent fibers of the vagus nerve to the command station or nucleus of the vagus in the brain whence messages are automatically conveyed through efferent fibers of the vagus back to the stomach. These stimulate the secretion of gastric juices and peristaltic contractions of the stomach to mix the food with the secreted digestive juices and gradually to convey the gastric contents into the intestines where a similar process is initiated through essentially the same parasympathetic nerve pathways. Fortunately, emptying of the rectum and of the urinary bladder is not entirely automatic but is subject to parasympathetic impulses that are voluntarily controlled. Thus, filling of the urinary bladder with urine stimulates stretch-sensitive receptors in the wall of the bladder whence the message is conveyed to the midbrain where the stimulus to bladder contraction and opening of the sphincters is voluntarily initiated to allow the discharge of the contained urine.

Similarly the very complex requirements of giving birth to a baby are initiated by stimuli to dilatation of the cervix, and involuntary contractions of the uterine musculature with delivery of the fetus assisted by voluntary contraction of the abdominal muscles.

(b) The Sympathetic Nervous System

The sympathetic nervous system is even more automatic and only exceptionally susceptible to any voluntary control. When the environmental temperature is raised on a hot summers day, the increased temperature initiates several automatic responses. Thermal receptors convey stimuli to sympathetic control centers of the brain from which inhibitory messages travel along the sympathetic nerves to the blood vessels of the skin resulting in dilatation of the cutaneous blood vessels, thereby greatly increasing the flow of blood to the surface of the body from where heat is lost by radiation from the surface of the body. Dilatation of the blood vessels in this way tends to lower the blood pressure and to promote oozing or transudation of the fluid from the capillaries which may result in swelling of the dependent limbs. Thus, fine adjustments in sympathetic control of vascular contraction and "tone" are required to prevent excessive vascular dilatation and undue reduction in blood pressure. Otherwise, this might result in severe gravitational pooling of blood in the lower limbs thereby reducing blood flow to the brain and causing fainting spells, to which individuals with impaired sympathetic nervous functions are very susceptible. The sympathetic nervous system responds to environmental heat in another important way. The rise in body temperature is sensed by the hypothalamic center from which stimuli emanate via sympathetic nerves to the sweat glands, resulting in appropriate sweating. This serves to cool the body by the loss of heat resulting from evaporation of the sweat, aided by a cool breeze. The only really voluntary input that we have to facilitate cooling in a warm environment is to get into a pool, a cold shower, or an air-conditioned room! We cannot voluntarily influence the dilatation of our blood vessels or the adequacy of our sweating in response to heat in other ways.

Control of the rate and strength of cardiac contractions is also under the predominant control of the sympathetic nervous system. Thus, a fall in blood pressure resulting from traumatic injury causing blood loss is sensed by pressure-sensitive parts of the arteries called baroreceptors. Evidence of reduced arterial distension is sensed by these baroreceptors and conveyed by the parasympathetic (mainly the glossopharyngeal) nerves to the cardiovascular control center in the medulla, called the nucleus tractus solitarii. From these nuclei sympathetic stimuli conveyed by the cardiac nerves cause acceleration of the heart rate, probably complemented by simultaneous reduction in the parasympathetic stimuli via the vagus nerves which slow the heart rate. Although pain, anxiety, fear and injuries or blood loss would involuntarily increase the sympathetic stimulation to cardiac acceleration, most of us are unable to influence either this effect or the consequences of blood loss per se on cardiac acceleration.

(c) The Adrenal Medulla

The central part of the adrenal glands (the adrenal medulla) contains a collection of sympathetic nerve cells specialized in at least two important respects. Because of their proximity to the adrenal cortex which surrounds the medulla and secretes hydrocortisone (or cortisol), the neurons of the medulla are able to synthesize not only norepinephrine but also, by attaching a methyl group to this compound, epinephrine (or adrenaline). The adrenal medulla is the only source of more than trivial amounts of epinephrine that enters the blood stream. The second aspect of specialization of the adrenal medulla is in its responses, via the sympathetic efferent nerves that reach it, to specific types of stimuli that have little or no effect on the rest of the autonomic nervous system. Thus, whereas changing from recumbency to the upright posture activates mainly the sympathetic neurons of the blood vessels where norepinephrine is released with resulting elevation mainly of plasma norepinephrine levels, a fall in blood sugar induced by an injection or excessive release of insulin causes a predominant increase in plasma epinephrine, the concentration of which may rise to 3 or 4 times the concomitant level of plasma norepinephrine. Situations such as emotional excitement, fear, apprehension, psychic distress, panic reactions, sexual activity and fight-or-flight stimuli probably activate many parts of the sympathetic nervous systems including the adrenal medullae.

It is evident, therefore, that while we are not constantly aware of the activity of the autonomic nervous system as we are of unusual sensory and motor events, the normal functioning of the autonomic nervous system day and night, from heart-beat to heart-beat, plays a largely unconscious but vital role in our livelihood. It is not surprising, therefore, that autonomic abnormalities, though they are usually more difficult to recognize than a severe pain, a sensory loss or paralysis of a limb, may be even more important in impairing the quality and even jeopardizing the continuation of life.

WHEN THE ANS DOES NOT FUNCTION PROPERLY

(Disorders)

When our autonomic nervous system malfunctions, it is known as Dysautonomia. Other

terminology that is used includes - Autonomic Dysfunction, Autonomic Failure and Autonomic Neuropathy For those afflicted with Dysautonomia, there is a range of symptoms that can vary. The prognosis may be one that calls for an abatement of symptoms, or an adjustment to living with a chronic impairment. The following statement, by Dr. David H.P. Streeten, provides an excellent summation of the impact of Dysautonomia:

 While we are not constantly aware of the activity of the autonomic nervous system as we are of unusual sensory and motor events, the normal functioning of the autonomic nervous system day and night, from heart-beat to heart-beat, plays a largely unconscious but vital role in our livelihood. It is not surprising, therefore, that autonomic abnormalities, though they are usually more difficult to recognize than a severe pain, a sensory loss or paralysis of a limb, may be even more important in impairing the quality and even jeopardizing the continuation of life.

Disorders of the ANS:

Catecholamine disorders: 

1.) Baroreflex Failure - may present itself by essential hypertension, uncontrolled severe hypertension, pheochromocytoma, or, less commonly, damage to the glossopharyngeal or vagal nerves.

2.) Dopamine -ß- Hydroxalase Deficiency - is characterized by sympathetic noradrenergic denervation and adrenomedullary failure, but intact vagal and sympathetic cholinergic function. 

3.) Phechromocytoma - vascular tumor

4.) Neuroblastoma - a type of neuroepithelial tumor and affects mostly infants and children up to the age of ten.

5.) Chemodectina - any benign, chromaffin-negative tumor of the chemoreceptor system

6.) Familial Paraganglioma Syndrome - tumor

7.) Tetrahydrobiopterin Deficiency

8.) Aromatic L-Amino Acid Decarboxylase Deficiency

9.) Menkes Disease

10.)  Monoamine Oxidase Deficiency States

11.) Disorders of Dopamine Metabolism

Central Nervous System Disorders

1.) Parkinson's Disease

2.) Multiple System Atrophy

3.) Central Nervous System Disorders

Orthostatic Intolerance Syndromes

1.) Postural Tachycardia Syndrome (POTS) 

2.) Mitral Valve Prolapse 

3.) Idiopathic Hypovolemia

Paroxysmal Autonomic Syncopes

1.) Neurally Mediated / Neurocardiogenic Syncope – Fainting. It also known as vasovagal syncope or neurally mediated syncope. It describes a transient failure of the brain to adequately regulate the body's blood pressure and heart rate.

Peripheral Autonomic Disorders

1.) Acute Idiopathic Polyneuritis - Also referred to as Guillain-Barré Syndrome (GBS), is a rapidly progressive ascending paralyzing disorder of the peripheral nerves, those outside the brain and spinal cord. It often follows a gastrointestinal or respiratory infection. An autoimmune mechanism e.g. triggered by an infection, has been postulated as the cause of GBS.

2.) Chagas' Disease

3.) Diabetic Autonomic Failure

4.) Familial Dysautonomia

5.) Pure Autonomic Failure

Now let’s take a look at the side effects of Bupropion.  Many of these are disorders of the CNS and some are metabolic or autoimmune disorders…but most will stem from the cranial nerves and the autonomic nervous system. 

SIDE EFFECTS OF BUPROPION

Neuropsychiatric phoemena: 

Psychosis

Confusion

Delusions

Psychosis

Hallucinations

Paranoia 

Concentration disturbance 

Activation of psychosis and/or Mania

Body:  

Neck pain           

Allergic reaction 
Chest pain           

Accidental injury

Facial edema        

Fever                    

Headache

Back pain             

Chills                    

Serum sickness-like symptoms 

Cardiovascular:  

Hot flashes

Hypertension             

Hypotension              
Stroke                        

Palpitations                

Tachycardia               

Vasodialation             

Syncope                     

Complete AV block   

Myocardial infarction 

Extrasystoles               

Migraine                      
Flushing            

          Nervous system:        

Anxiety                       
Dream abnormality     
Disturbed concentration

Dizziness

Nervousness

Dysphoria 

Insomnia                                        

Somnolence

Tremor

Thinking abnormality    

Agitation                        
Depression

Irritability

Abnormal coordination  

CNS stimulation             
Confusion

Decreased libido

Decreased memory

Depersonalization

Emotional lability

Hyperkinesias

Hypertonia

Hypesthesia

Paresthesia

Suicidal ideation

Vertigo

Amnesia

Ataxia

Derealization

Hypomania

Abnormal electroencephalogram (EEG)

Akinesia

Aphasia

Coma

Delirium

Delusions

Dysarthria

Dyskinesia

Dystonia

Euphoria

Extrapyamidal syndrome

Hallucinations

Hypokinesia

Increased libido

Manic reaction

Neuralgia

Neuropathy

Paranoid reaction

Unmasking tardive dyskinesia

Digestive:  

Anorexia    

Dry mouth 

Increased appetite 

Thirst                    

Nausea                   
Constipation        

Diarrhea 

Mouth ulcer 

Hepatitis 

Abnormal liver function

Vomiting

Gingivitis

Jaundice

Gastric reflux

Gastrointestinal hemorrhage 

Edema of tongue

Liver damage

Increased salivation 

Pancreatitis 

Bruxism 

Colitis

Esophagitis 

Intestinal perforation 

Stomach ulcer

Stool abnormality

Gum hemorrhage

Stomatitis  

Special senses:

Taste perversion

Tinnitus 

Amblyopia

Accommodation abnormality

Dry eye

Deafness

Diplopia

Mydriasis

Skin:

Pruritis

Rash

Urticaria

Dry skin

Sweating

Maculopapular rash

Alopecia

Angioedema

Exfoliative dermatitis

Hirsutism

Respiratory:

Bronchitis

Rhinitis

Increased cough

Pharyngitis 

Sinusitis 

Dyspnea 

Bronchospasm

Pneumonia

Musculoskeletal:

Arthralgia

Myalgia

Leg cramps & twitching

Arthritis 

Muscle rigidity

Fever

Rhabdomyolysis

Muscle weakness

Endocrine:

Hyperglycemia

Hypoglycemia

Syndrome of inappropriate antidiuretic hormone

Hemic and Lymphatic:

Ecchymosis

Anemia

Leukocytosis

Leukopenia

Lymphadenopathy

Pancytopenia

Thrombocytopenia

Metabolic and Nutritional:

Edema

Increased weight

Peripheal edema

Glycosuria

Urogenital:

Urinary frequency

Impotence

Polyuria

Urinary urgency

Abnormal ejaculation

Cystitis

Dyspareunia

Dysuria

Gynecomastia 

Menopause 

Painful erection

Prostrate disorder

Salpingitis 

Urinary incontinence 

Urinary retention

Vaginitis 

Urinary tract disorder 

