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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 (p. 34)
		             			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 cingulated or limbic lobe

2.	 What part of the brain is responsible for memory loss, and severe mental illness such as schizophrenia and severe depression?
	Hippocampus

3.	The part of the brain responsible or Post-traumatic Stress disorder would be, the_Amygdala_. Explain. This part of the brain is able to respond to severe trauma with un-erasable fear response, this can result in PTSD when the body continues to replay the event involving fear, emotion and “fight or flight” response.
		
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: It receives messages at dendrite, travels through cell body to the axon where it crosses the synapse using chemical neurotransmitters and then into the dendrite of another neuron.

What is the function of the axon and dendrite?

1. Axon- transmits impulse away from the cell body



1. Dendrite- transmits impulse to the cell body


Define synapse.
Synapse is the junction between two neurons. Messages pass through the synaptic cleft, the small space between each neuron.





What is the function of a neurotransmitter? 
A chemical stored in the axon terminals of the presynaptic neuron. The electrical impulse stimulates the release of the neurotransmitter into the synaptic cleft.


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
	Parkinson’s, Huntington’s and Alzheimer’s diseases

	Monoamines

	1. Norepinephrine

1. Dopamine

1. Serotonin

1. Histamine

	1.Depression, Mania, Anxiety & Schizophrenia
2. < levels: Parkinson’s & Depression
>levels: mania & Schizophrenia
3. < levels: depression, > levels Schizophrenia & anxiety states
4. depressive illness

	Amino Acids


	1. Gama Aminobutyric Acid
1. Glycine
1. Glutamate

	1.< levels: anxiety disorders & movement disorders
2. < levels: spastic disorders
> levels: toxic accumulation “glycine encephalopathy”
3. > levels: neurodegenerative disorders,  > levels: induce psychotic behavior

	Neuropeptides


	1. Endorphins & Enkephalins
1. Substance P
1. Somatostatin
	1.Schizophrenia
2. < level: Huntington’s disease
3. > levels: Huntington’s disease, < levels: Alzheimer’s disease




1. Identify the role of dopamine, nor-epinephrine, serotonin, acetylcholine, and GABA in the pathophysiology of:
· schizophrenia 
Dopamine: increased levels, excess of dopamine-dependent neuronal activity in the brain; Nor-epinephrine: decreased levels; Serotonin: increased levels; and does not appear to be associated with Acetylcholine or GABA

· depression 
Dopamine: decreased levels, the level in the limbic system is thought to strongly influence human mood and behavior; Nor-epinephrine: decreased levels; Serotonin: decreased levels; Acetylcholine and GABA do not appear to be associated with this disease

· Alzheimer’s disease 
Nor-epinephrine, Dopamine, Serotonin and GABA do not appear to be associated.
Acetylcholine: effect motor and behavior



· Anxiety
GABA: not related; Serotonin: increased levels; Dopamine: not related, Nor-epinephrine: increased levels cause hyperarousal; Acetylcholine: not related




1. How would you explain the importance of nurses understanding brain structure and function? 
Nurses need to understand the brains structure with patients who have brain trauma. The areas of the brain that have been injured, are “dead” or have possibly been surgically removed will directly affect that area’s functions. Therefore, knowing what each areas function is will allow the nurse to better prepare for the patient’s life style changes.



3. Using Table 3-1, pg. 43. Identify the possible behavioral implications related to hormones.

	Hormone
	Behavioral Correlation to Altered Secretion

	Antidiuretic
	Polydipsia; altered pain response; modified sleep pattern



	Oxytocin
	May play roles in stress response by stimulation of ACTH



	Growth 
	Anorexia nervosa



	Thyroid-stimulating
	Increased levels: insomnia, anxiety, emotional lability
Decreased levels: depression, fatigue


	Adrenocorticotropic
	Increased levels: mood disorders, psychosis
Decreased levels: depression, apathy, fatigue


	Prolactin
	Increased levels: depression, anxiety, decreased libido, irritability


	Gonadotropic
	Decreased levels: depression and anorexia nervosa, increased testosterone, sexual behaviors and aggressiveness


	Melanocyte-stimulating
	Increased levels: depression










How do psychotropic medications work? 

Most have their effects at the neuronal synapse, producing changes in neurotransmitter release and receptors to which they bind. Most antidepressants do this by blocking the reuptake of serotonin and norepinephrine.



Describe the ‘reuptake’ process.

Reuptake is when the neurotransmitter is reabsorbed into the presynaptic neuron from which it was released. 




