Human Anatomy and Physiology: Preparation for Midterm #2 		October 24, 2014
Day 1: 
Study layout: Topics 3 and 4.1-4.2.5 (inclusive)

Topic 3: Homeostasis: Introduction to the Autonomic Nervous System and Endocrine System
Topic 3: Objectives
3.1: Define and identify the main characteristics of homeostasis
3.2: Nervous System:
	3.2.1: Compare the somatic and autonomic nervous systems
	3.2.2: Compare the functional differences between the sympathetic and parasympathetic divisions of the ANS.

3.3: Endocrine System:
	3.3.1: Distinguish between exocrine and endocrine glands, and localize the major endocrine glands.
	3.3.2: Describe the different structural classes of hormones and their mechanism of action.
	3.3.3: Describe the functional organization of the hypothalamic-pituitary axis.

Unit 3: Regulation and Integration of the Body
14: The Autonomic Nervous System:

Autonomic Nervous System (ANS): The system of motor neurons that innervates smooth and cardiac muscle and glands (that means breathing, heartbeats, blood vessel constriction, urination and everything else that an individual does not consciously control. The term “autonomic” (auto = self; and nom = govern) implies, this subdivision of the peripheral nervous system has a certain amount of functional independence. The autonomic nervous system dictates how your body will respond to a stimulus. The ANS is also called the involuntary nervous system, which reflects its subconscious control, or the general visceral motor system, which indicates the location of most of its effectors. 
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The somatic nervous system, basically innervates skeletal muscles and tissue, this means that the somatic nervous system is responsible for the voluntary movement done by the body.

Comparison of the Somatic and Autonomic Nervous System:
The somatic and autonomic nervous systems differ in:
· their effectors 
· their efferent pathways and ganglia 
· target organ responses to their neurotransmitters 

(1) Effectors:
The somatic nervous system stimulates skeletal muscles. The autonomic nervous system innervates cardiac and smooth muscle and glands. 

(2) Efferent Pathways and Ganglia:
In the somatic nervous system, the motor neuron cell bodies are located in the central nervous system, and their axons extend in the spinal or cranial nerves all the way to the skeletal muscle, which they activate. The somatic motor fibers are typically thick, heavily myelinated group A fibers that conduct nerve impulses rapidly. The thicker the coating of the myelinated sheath is on a neuron cell body, the more rapid an impulse will be fired.

The autonomic nervous system uses a two –neuron chain to reach its effectors:
1. The cell body of the first neuron, the preganglionic neuron, resides in the brain or spinal cord. Its axon, preganglionic axon, synapses with the second motor receptor.
2. The postganglionic neuron, is the second motor neuron. Its cell body is an autonomic ganglion outside the CNS. Its axon, the postganglionic axon, extends to the effectors organ. 

Preganglionic axons, are thin, lightly myelinated fibers, and the postganglionic axons are thinner and non- myelinated. Consequently, conduction through the autonomic efferent chain is slower than conduction in the somatic motor system.
Pre and post ganglionic fibers are incorporated into the spinal or cranial nerves.
Autonomic ganglia = motor ganglia, containing the cell bodies of motor neurons.
These are sites of synapse and information transmission from preganglionic and postganglionic neurons. The somatic division lacks ganglia entirely.

(3) Neurotransmitter Effectors:
All somatic motor neurons release acetylcholine (Ach) at their synapses with skeletal muscle fibers. The effect is always excitatory, and if the stimulation reaches threshold, the muscle fibres contract.
Autonomic postganglionic fibers release two neurotransmitters: norepinephrine (NE) secrete by most sympathetic fibres and Ach secreted by parasympathetic fibers. Depending on the type of target of receptors on the target organ, the effect may be excitatory or inhibitory.

3.2.1: Compare the differences between the parasympathetic and sympathetic divisions of the autonomic systems.

The autonomic nervous system has two distinct divisions:
Parasympathetic division: promotes maintenance functions and conserves body energy.
Sympathetic division: mobilizes the body during activity. 

Both of these divisions generally serve the same visceral organs, but cause opposite effects. While one division stimulates certain smooth muscles to contract or a gland to secrete, the other division will inhibit the action. This dual innervation the two systems counter balance each other to keep the body systems running smoothly. 

Parasympathetic division:
Also, known as the “rest and digest” system, keeps the body energy use as low as possible, even as it directs vital “housekeeping” activities like digesting food and eliminating feces and urine.

Sympathetic division:
Also, known as the “fight or flight” system, is evident when we are excited or find ourselves in emergency or threatening situations.

During any type of vigorous physical activity, the sympathetic division will promote a number of adjustments:
1) Constricts visceral blood vessels, shunting blood to active skeletal muscles and the vigorously working heart.
2) Dilates the bronchioles in the lungs, increasing ventilation and thus increasing oxygen delivery to body cells.
3) Causes the liver to release more glucose in the blood to accommodate the increase energy needs of blood cells. 

The parasympathetic as the D division: (digestion, defecation, diuresis). The sympathetic as the E division (exercise, excitement, emergency, embarrassment).

Check your understanding:










Unit 3: Regulation and Integration of the body
16: Endocrine System

[bookmark: _GoBack]Endocrine Glands Vs Exocrine Glands:
By definition, an endocrine gland is one that secretes its hormones directly into the bloodstream from where it is transported to the target cells, tissues or organs to bring about its effects. Endocrine glands are also often referred to as ductless glands. On the other hand, an exocrine gland is a gland that secretes its hormones into a system of ducts that lead to the external environment. As a result, exocrine glands are commonly known as duct glands. Apart from the definitions of the constitutive glands, there are other differences between the endocrine and exocrine systems. 

Differences between the Endocrine and Exocrine Systems:
Some of the distinctions that separate the endocrine and exocrine systems include the following: 

Ducts: 
As stated in the definitions of the glands, the endocrine system does not utilize ducts in the transportation of its secretions while the exocrine system depends solely on ducts for transportation. In fact, exocrine glands are often classified based on the type of ducts they possess. As such, the glands can be classified into simple and compound. A simple gland has singular or unbranched ducts while a compound gland usually has several branches. An endocrine gland on the other hand secretes its products directly into the blood which then transports them to the target tissues. 

Response Time: 
Due to the manner of secretion and transportation, endocrine glands usually have slower response times relative to exocrine glands. Usually the transportation of the hormones secreted by the endocrine system through the bloodstream is slower than that of the exocrine system which occurs through ducts. As a result, the effects and response time of endocrine glands take a longer time to manifest. 

Duration of Action: 
The duration of action of the hormones of the endocrine system lasts longer than that of the exocrine system. This is because the kidney filters blood that reaches it. As a result, the hormones are absorbed into the system and can further carry out their effects on target tissues. This is not the case for exocrine glands however. Since they do not pass through the kidneys, there is no absorption taking place. 

In conclusion, while there are several differences in the secretion and transportation of the products of the endocrine and exocrine systems, they are both responsible for essential functions in the body. 

