Brain Structures and their Functions http://serendip.brynmawr.edu/bb/kinser/Structure1.html
· Cerebrum 

· Cerebellum 

· Limbic System 

· Brain Stem
The nervous system is your body's decision and communication center. The central nervous system (CNS) is made of the brain and the spinal cord and the peripheral nervous system (PNS) is made of nerves. Together they control every part of your daily life, from breathing and blinking to helping you memorize facts for a test. Nerves reach from your brain to your face, ears, eyes, nose, and spinal cord... and from the spinal cord to the rest of your body. Sensory nerves gather information from the environment, send that info to the spinal cord, which then speed the message to the brain. The brain then makes sense of that message and fires off a response. Motor neurons deliver the instructions from the brain to the rest of your body. The spinal cord, made of a bundle of nerves running up and down the spine, is similar to a superhighway, speeding messages to and from the brain at every second. The brain is made of three main parts: the forebrain, midbrain, and hindbrain. The forebrain consists of the cerebrum, thalamus, and hypothalamus (part of the limbic system). The midbrain consists of the tectum and tegmentum. The hindbrain is made of the cerebellum, pons and medulla. Often the midbrain, pons, and medulla are referred to together as the brainstem. 

The Cerebrum: The cerebrum or cortex is the largest part of the human brain, associated with higher brain function such as thought and action. The cerebral cortex is divided into four sections, called "lobes": the frontal lobe, parietal lobe, occipital lobe, and temporal lobe. Here is a visual representation of the cortex: 


What do each of these lobes do? 

· Frontal Lobe- associated with reasoning, planning, parts of speech, movement, emotions, and problem solving 

· Parietal Lobe- associated with movement, orientation, recognition, perception of stimuli 

· Occipital Lobe- associated with visual processing 

· Temporal Lobe- associated with perception and recognition of auditory stimuli, memory, and speech

Note that the cerebral cortex is highly wrinkled. Essentially this makes the brain more efficient, because it can increase the surface area of the brain and the amount of neurons within it. We will discuss the relevance of the degree of cortical folding (or gyrencephalization) later. (Go here for more information about cortical folding) 

A deep furrow divides the cerebrum into two halves, known as the left and right hemispheres. The two hemispheres look mostly symmetrical yet it has been shown that each side functions slightly different than the other. Sometimes the right hemisphere is associated with creativity and the left hemispheres is associated with logic abilities. The corpus callosum is a bundle of axons which connects these two hemispheres. 

Nerve cells make up the gray surface of the cerebrum which is a little thicker than your thumb. White nerve fibers underneath carry signals between the nerve cells and other parts of the brain and body. 

The neocortex occupies the bulk of the cerebrum. This is a six-layered structure of the cerebral cortex which is only found in mammals. It is thought that the neocortex is a recently evolved structure, and is associated with "higher" information processing by more fully evolved animals (such as humans, primates, dolphins, etc). For more information about the neocortex, click here. 

The Cerebellum: The cerebellum, or "little brain", is similar to the cerebrum in that it has two hemispheres and has a highly folded surface or cortex. This structure is associated with regulation and coordination of movement, posture, and balance. 

The cerebellum is assumed to be much older than the cerebrum, evolutionarily. What do I mean by this? In other words, animals which scientists assume to have evolved prior to humans, for example reptiles, do have developed cerebellums. However, reptiles do not have neocortex. Go here for more discussion of the neocortex or go to the following web site for a more detailed look at evolution of brain structures and intelligence: "Ask the Experts": Evolution and Intelligence 

Limbic System: The limbic system, often referred to as the "emotional brain", is found buried within the cerebrum. Like the cerebellum, evolutionarily the structure is rather old. 

This system contains the thalamus, hypothalamus, amygdala, and hippocampus. Here is a visual representation of this system, from a midsagittal view of the human brain: 
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Structure of Brain: http://www.waiting.com/brainfunction.html
	Brain Structure
	 Function
	Associated Signs and Symptoms

	Cerebral Cortex
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Ventral View ( From bottom) 
	The outermost layer of the cerebral hemisphere which is composed of gray matter. Cortices are asymmetrical. Both hemispheres are able to analyze sensory data, perform memory functions, learn new information, form thoughts and make decisions.
	 

	Left Hemisphere
	Sequential Analysis: systematic, logical interpretation of information. Interpretation and production of symbolic information:language, mathematics, abstraction and reasoning. Memory stored in a language format.
	 

	Right Hemisphere
	Holistic Functioning: processing multi-sensory input simultaneously to provide "holistic" picture of one's environment. Visual spatial skills. Holistic functions such as dancing and gymnastics are coordinated by the right hemisphere. Memory is stored in auditory, visual and spatial modalities.
	 

	Corpus Callosum
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	Connects right and left hemisphere to allow for communication between the hemispheres. Forms roof of the lateral and third ventricles.
	· Damage to the Corpus Callosum may result in "Split Brain" syndrome. 

	Frontal Lobe
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Ventral View (From Bottom)
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Side View 
	Cognition and memory.

Prefrontal area: The ability to concentrate and attend, elaboration of thought. The "Gatekeeper"; (judgment, inhibition). Personality and emotional traits.

Movement:

Motor Cortex (Brodman's): voluntary motor activity.

Premotor Cortex: storage of motor patterns and voluntary activities.

Language: motor speech
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 HYPERLINK "http://www.waiting.com/frontallobe.html" \l "anchor266669" Diagram 
	· Impairment of recent memory, inattentiveness, inability to concentrate, behavior disorders, difficulty in learning new information. Lack of inhibition (inappropriate social and/or sexual behavior). Emotional lability. "Flat" affect. 

· Contralateral plegia, paresis. 

· Expressive/motor aphasia. 

	Parietal Lobe
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	Processing of sensory input, sensory discrimination.

 

Body orientation.

 

Primary/ secondary somatic area. 
	· Inability to discriminate between sensory stimuli. 

· Inability to locate and recognize parts of the body (Neglect). 

· Severe Injury: Inability to recognize self. 

· Disorientation of environment space. 

· Inability to write. 

	Occipital Lobe 
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	Primary visual reception area.

 

Primary visual association area: Allows for visual interpretation.  
	· Primary Visual Cortex: loss of vision opposite field. 

· Visual Association Cortex: loss of ability to recognize object seen in opposite field of vision, "flash of light", "stars".  

	Temporal Lobe 
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	Auditory receptive area and association areas.

Expressed behavior.

Language: Receptive speech.

Memory: Information retrieval.
	· Hearing deficits. 

· Agitation, irritability, childish behavior. 

· Receptive/ sensory aphasia. 

	Limbic System 
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	Olfactory pathways:

Amygdala and their different pathways.

Hippocampi and their different pathways.

Limbic lobes: Sex, rage, fear; emotions. Integration of recent memory, biological rhythms.

Hypothalamus. 
	· Loss of sense of smell. 

· Agitation, loss of control of emotion. Loss of recent memory.  

	Basal Ganglia 
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	Subcortical gray matter nuclei. Processing link between thalamus and motor cortex. Initiation and direction of voluntary movement. Balance (inhibitory), Postural reflexes.

Part of extrapyramidal system: regulation of automatic movement.  
	· Movement disorders: chorea, tremors at rest and with initiation of movement, abnormal increase in muscle tone, difficulty initiating movement. 

· Parkinson's.  


Frontal lobe and functions: http://en.wikipedia.org/wiki/Frontal_lobe

The frontal lobe is an area in the brain of mammals. Located at the front of each cerebral hemisphere, frontal lobes are positioned in front of (anterior to) the parietal lobes. The temporal lobes are located beneath and behind the frontal lobes. In the human brain, the precentral gyrus and the related cortical tissue that folds into the central sulcus comprise the primary motor cortex, which controls voluntary movements of specific body parts associated with areas of the gyrus.

Cognitive maturity associated with adulthood is marked by related maturation of cerebral fibers in the frontal lobes between late teenager years and early adult years. The frontal lobe reaches full maturity around age 25. Research by Arthur Toga, UCLA, found increased myelin in the frontal lobe white matter of young adults compared to that of teens, whereas grey matter in parietal and temporal lobes was more fully matured by teen years. Typical onset of schizophrenia in early adult years correlates with poorly myelinated and thus inefficient connections between cells in the fore-brain.

A report from the National Institute of Mental Health says a gene variant that reduces dopamine activity in the prefrontal cortex is related to poorer performance and inefficient functioning of that brain region during working memory tasks, and to slightly increased risk for schizophrenia.

Dopamine-sensitive neurons in the cerebral cortex are found primarily in the frontal lobes. The dopamine system is associated with pleasure, long-term memory, planning and drive. Dopamine tends to limit and select sensory information arriving from the thalamus to the fore-brain. Poor regulation of dopamine pathways has been associated with schizophrenia.

The so-called executive functions of the frontal lobes involve the ability to recognize future consequences resulting from current actions, to choose between good and bad actions (or better and best), override and suppress unacceptable social responses, and determine similarities and differences between things or events.

The frontal lobes also play an important part in retaining longer term memories which are not task-based. These are often memories with associated emotions, derived from input from the brain's limbic system, and modified by the higher frontal lobe centers to generally fit socially acceptable norms (see executive functions above). The frontal lobes have rich neuronal input from both the alert centers in the brain-stem, and from the limbic regions.

Psychological tests that measure frontal lobe function include Finger tapping, Wisconsin Card Sorting Task, and measures of verbal and figural fluency.[1]
[edit] Psychosurgery
In the early 20th century, a medical treatment for mental illness, first developed by Portuguese neurologist Egas Moniz, involved damaging the pathways connecting the frontal lobe to the limbic system. Frontal lobotomy (sometimes called frontal leucotomy) successfully reduced distress but at the cost of often blunting the subject's emotions, volition and personality. The indiscriminate use of this psychosurgical procedure, combined with the severe side effects and dangerous nature of the operation gained it a bad reputation and the frontal lobotomy has largely died out as a psychiatric treatment.

More precise psychosurgical procedures are still occasionally used, although are now very rare occurrences. They may include procedures such as the anterior capsulotomy (bilateral thermal lesions of the anterior limbs of the internal capsule) or the bilateral cingulotomy (bilateral they are one lesions of the anterior cingulate gyri) and might be used to treat otherwise untreatable obsessional disorders or clinical depression.

[edit] Theories of function
Theories of frontal lobe function can be differentiated into three categories: single-process theories, construct-led theories, and multi-process theories (Burgess & Simons, 2005; Burgess, 2003). Actually Burgess (2003) and Burgess & Simons (2005) name a fourth category: single symptom theories. However, single symptom theories are different from the other three ones since they focus on the investigation of a specific dysexecutive symptom (e.g., confabulation) and relate that symptom to the underlying structures (processes, construct) in a top-bottom approach (cf. Burgess & Simons, 2005). Stuss (1999) suggests a differentiation into two categories according to homogeneity and heterogeneity of function. A single-process theory posits “that damage to a single process or system is responsible for a number of different dysexecutive symptoms” (Burgess, 2003, p. 309). In a construct-led theory it is assumed “that most if not all frontal functions can be explained by one construct (homogeneity of function) such as working memory or inhibition” (Stuss, 1999, p. 348; cf. Burgess & Simons, 2005). Multi-process theories “propose that the frontal lobe executive system consists of a number of components that typically work together in everyday actions [(heterogeneity of function)]“ (Burgess, 2003, p. 310).

Further theoretical approaches to frontal lobe function include: Grafman's managerial knowledge units (MKU) / structured event complex (SEC) approach (cf. Wood & Grafman, 2003), Miller & Cohen's integrative theory of prefrontal functioning (e.g. Miller & Cohen, 2001), Rolls's stimulus-reward approach and Stuss's anterior attentional functions (Burgess & Simons, 2005; Burgess, 2003; Burke, 2007).

It must be highlighted that the theories described above differ in their focus on certain processes/systems or construct-lets. Stuss (1999) remarks that the question of homogeneity (single construct) or heterogeneity (multiple processes/systems) of function “may represent a problem of semantics and/or incomplete functional analysis rather than an unresolvable dichotomy” (p. 348). However, further research will show if a unified theory of frontal lobe function that fully accounts for the diversity of functions will be available.

[edit] Damage
Damage to one's frontal lobes can do a variation of things:

· Mental flexibility and spontaneity is impaired, but one's IQ would not lower. 

· Talking may increase or decrease dramatically. 

· Senses regarding risk taking and rule abiding are impaired. 

· Socialization can diminish or increase. 

· Orbital frontal lobe damage can result in peculiar sexual habits (only discovered in animals). 

· Dorsolateral frontal lobe damage reduces sexual interest. 

