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The Brain: What’s Going On in There?

The student will:

1.
understand that particular functions are localized to specific areas of the brain.

2.
appreciate that imaging techniques allow scientists to study 
activity in the brain.

3.
understand the hierarchical organization of the brain, neuron, and 
synapse.

4.
understand that synaptic transmission involves neurotransmitters that may be either excitatory or inhibitory.

The brain controls virtually everything humans experience, including movement, sensing our environment, regulating our involuntary body processes, as well as, controlling our emotions. Ongoing scientific research into the organization and function of the brain has led and will continue to lead to new treatments of diseases and mental illness.

Match the following areas of the brain to their functions described in the right-hand column:

____E___    1.
frontal



a.    the “emotional brain

     

____D  ___  2.
Temporal 


b.    interpret sensory sensation 
___  I____   3.
occipital


c.    involuntary movement, coordination, 

_    _F          4.
hypothalamus


       maintenance of posture &
__ _G____  5.
thalamus


       equilibrium

_    _B____  6.
 parietal


d.   damage to this lobe can result in

___ A____   7.
 limbic system                                auditory, visual, and speech
____H____  8.   pons                                               dysfunction
____J   ___  9.   medulla oblongata
            e.    speaking, thinking, judgment
____C _      10.  cerebellum

                   formation 



             


f.    regulates pituitary gland, appetite &







       temperature


                        


g.    integrates all sensory pathways, except

                                                                               the olfactory pathway, synapse                       





h.    major connection between the 

                                                                               cerebellum & brainstem
                                



 i.    primary function is visual reception &            





       interpretation






 j.    responsible for respiration, B/P

                                                                               regulation, partial regulation of the

                                                                               heart, vomiting, and swallowing
Although much remains unknown about what causes mental illness, science in the past 20 years has made great strides in helping us understand how the brain works and in presenting possible causes of why some brains work differently from others.

Please use your text book and the attached web site to take a look at the different parts of the brain and how these parts are responsible for some of the more common mental illnesses. www.psycheducation.org. Click on the ‘Brain Tours’ section. Take the ‘Brain Tours’ 2- 4 and 6.
Answer the following questions utilizing the web site and the accompanying ‘Brain Tours’.
1.
Which part of the human brain is affected by mood disorders?
The limbic system is the most involved part, specifically the cingulate region.  This is the part where bipolar disorder and depression can be observed as changes in area Cg25.

2.
 What part of the brain is responsible for memory loss, and severe mental illness such as schizophrenia and severe depression?
The Hippocampus is connected to Alzheimers and shrinks in cases of severe depression and mental illness. 
3.
The part of the brain responsible or Post-traumatic Stress disorder would be, the_amygdala_. Explain.
Trauma affects the amygdala.  The trauma seems to create an emotional scar so to speak in the amygdala.  Later life events can trigger an overwhelming fear response because of the emotional scar. Genetic variability in the amygdala may also contribute to fear responses. 
Understanding how neurotransmission occurs is crucial to understanding how the brain processes and integrates information. Interruption of neural communication causes changes in cognitive processes and behavior.

Neurons transmit information by: 

Neurons generate electrical impulses.  Neurons know when to generate impulses because of neurotransmitters and synapses. 
What is the function of the axon and dendrite?
· Axon

Axons take impulses from the cell body and move them the impulse towards other neurons.  
· Dendrite

Dendrites take electrical impulses and take them towards the cells body.   They take the information picked up from other neurons and transmit it to the cell body. 

Define synapse.
Synapses are small spaces between neurons which neurons use to communicate.   They contain synaptic clefts which are the space between one cell’s axons and another neuron’s dendrites.  Neurons transmit information through neurotransmitters across the space. 
What is the function of a neurotransmitter? 
 They are chemicals that each cell stores.  When an impulse is received in the axon, these chemicals are released into the synaptic cleft. The next neuron’s dendrites pick up the neurotransmitters.  This may prompt the next cell to generate an electrical impulse. 
What are the four major groups of neurotransmitters? List the chemical transmitter for each. What are the implications for each related to mental illness?
	Neurotransmitter
	Chemical transmitter
	Mental Illness Implication

	Cholinergics

	Acetylcholine
	Increased levels may relate to motor behavior problems, Parkinson’s, Huntington’s, and  Alzheimer’s disease.  
Low levels may relate to depression 

	Monoamines

	Norepinephrine
Dopamine

Serotonin 
	Decreased in depression
Increased in mania, anxiety states, and schizophrenia

Decreased in Parkinson’s and depression

Increased in mania and schizophrenia

Decreased levels associated with depression

Increased levels associated with schizophrenia and anxiety

	Amino Acids

	GABA
Glycine

Glutamate


	Decreased levels related to anxiety disorders, Huntingdon’s disease, and epilepsy
Increased levels in spastic disorders; toxic levels can cause glycine encephalopathy

Increased activity associated with Parkinson’s

	Neuropeptides

	Endorphines and Enkephalines
Substance P

Somatostatin
	Changes may show symptom of schizophrenia
Low levels associated with Huntington’s

High levels in Huntington’s disease; low levels in Alzheimer’s


1. Identify the role of dopamine, nor-epinephrine, serotonin, acetylcholine, and GABA in the pathophysiology of:

· schizophrenia 
· dopamine- high levels associated with schizophrenia; dopamine is associated with increasing physical awareness; too much causes as a hyperaware state which is associated with schizophrenia
· nor-ephinephrine-  high levels increase arousal and are associated with schizophrenia
· serotonin- levels are increased in schizophrenia; serotonin increases physical arousal. Increased physical arousal is a symptom of schizophrenia. 
· Acetylcholine- Some specific kinds of acethylcholine receptors are being targeted as an area for potential treatment of Schizophrenia. These receptor cause problems with attention in Schizophrenia patients.  (Martin, LF, and R. Freedman. "Result Filters." National Center for Biotechnology Information. U.S. National Library of Medicine, n.d. Web. 26 June 2012. <http://www.ncbi.nlm.nih.gov/pubmed/17349863>.)
· Gaba- slows down the body’s activity; deficits may contribute to the development of schizophrenia; Dev Neurosci. 2012 May 8. [Epub ahead of print]Modeling Interneuron Dysfunction in Schizophrenia. Schmidt MJ, Mirnics K.Source Department of Psychiatry, Vanderbilt Kennedy Center, Vanderbilt University, Nashville, Tenn., USA.
· depression 
· dopamine- low levels associated with depression;  dopamine is associated with increasing physical awareness; not having enough  decreases physical energy which is a symptom of depression 
· nor-ephinephrine- low levels contribute to inability to cope with dtress which is a symptom of depression 
· serotonin- low levels depresses mood and contribute to depression
· acetylcholine is not typically thought of as a chemical that contributes to depression. However specific acetylcholine receptors activated by smoking increase the probability of getting depression.  (Bertrand, Daniel. "Contribution éventuelle Des Récepteurs Nicotiniques Neuronaux De L'acétylcholine Dans La Dépression." National Center for Biotechnology Information. U.S. National Library of Medicine, 24 Feb. 0006. Web. 26 June 2012. <http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3181734/>.) Also when levels of Aceteylcholine are also associated with depression. 
· Gaba’s role in depression is debated.  Some evidence implies that GABAB receptors are increased in chronic depression and this affects the course of depression.  Other studies seems to disprove this.  (Monteleone, P., M. Maj, and L. Steardo. "GABA, Depression and the Mechanism of Action of Antidepressant Drugs: A Neuroendocrine Approach." N.p., n.d. Web.)
· Alzheimer’s disease 
· Dopamine- low levels; dopamine affects the ability of the hypocampus to store memories;  problems with memory is one of the key signs of alzheimers
· Nor-ephinephrine-  levels affect cognition, many nor-ephinephrine producing cells die in Alzheimer’s disease.  Although the Pathophysiology is not completely understood, low levels of norephinephrine cause problems with cognition.  Problems with cognition seem related to Alzheimer’s. 
· Serotonin- there are some indications that low levels of serotonin in elderly contribute to the development of Alzhemiers. (Meltzer, CC, G. Smith, ST DeKosky, BG Polluck, CA Mathis, RY Moore, DJ Kupfer, and CF Reynolds. "Result Filters." National Center for Biotechnology Information. U.S. National Library of Medicine, n.d. Web. 26 June 2012. <http://www.ncbi.nlm.nih.gov/pubmed/9571651>.)
· Acetylcholine is a major contributor to Alzheimers.  Low levels affect the hypocampus’s ability to form memories and contribute to Alzheimer’s. 
· Gaba receptors are diminished in Alzheimers.   Gaba receptors may have a connection with the way an Alzheimers brain gets its energy.  (Mamelak, M. "Sporadic Alzheimer's Disease: The Starving Brain." N.p., n.d. Web.)
· anxiety

· dopamine high levels associated with anxiety; dopamine is associated with increasing physical awareness; too much causes as a hyperaware state which is associated with anxiety
· nor-ephinephrine- increased levels cause a heightened state of arousal which is associated with anxiety state. 
· Serotonin- elevated levels increase physical arousal and contribute to anxiety states
· Acetylcholine- causes arousal. In ways similar to other mental problems,  acetylcholine receptors activated by smoking may contribute to the development ofanxiety. 
· Gaba low levels are connected to anxiety disorders maybe because low levels of a chemical that slows things down can lead to hyperactivity and anxiety. 
2. How would you explain the importance of nurses understanding brain structure and function? 

Healthcare professions should understand the brain structures and functions for several reasons.  First, understanding the brain helps nurses treat patients with mental illness appropriately.  The mentally patient does not necessarily have a moral defect, but instead has a physical imbalance.  Knowing the way the brain works also impacts the action of medications.  A nurse should understand the medications she gives. A nurse that understands the underlying processes of mental illness can provide better education for the patient and their family.  Good education can lead to better health outcomes.
3. Using Table 3-1, pg. 43. Identify the possible behavioral implications related to hormones.

	Hormone
	Behavioral Correlation to Altered Secretion

	Antidiuretic
	Polydipsia; changes in response to pain, changes in  sleep patterns


	Oxytocin
	Relates to the stress response system which responses to ACTH


	Growth 
	Anorexia nervosa


	Thyroid-stimulating
	Hyperthyroidism may relate to anxiety, insomnia, and emotional instability.  
Hypothyroidism may cause  depression and fatigue



	Adrenocorticotropic
	High levels cause mood disorders and psychosis
Low levels contribute to depression, tiredness, apathy, and easy fatigue



	Prolactin
	High levels relate to irritability, low sex drive, anxiety, and depression


	Gonadotropic
	Low levels connect with anorexia nervosa and depression
High levels may increase sexual behavior and aggressiveness in men



	Melanocyte-stimulating
	Higher levels intersect with depression 



How do psychotropic medications work? 
These medications affect the chemicals neurotransmitters release as well as the receptors they act on.  Scientists do not completely understand the method of action of some psychotropic medications.   Medications like the antidepressants work stop the reuptake of serotonin and norephinephrine which effectively increases the amount of these chemical available. 
Describe the ‘reuptake’ process.
“reuptake” occurs when a neuron reabsorbs the neurotransmitters into the cell. This causes the chemical to be inactivated and to no longer trigger a response from surrounding cells.  Many medications block this process in order to increase the amount of the medication available to neurons. 
