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Survival needs:
Appropriate amounts necessary for life
  	too little or too much harmful
Nutrients: Chemicals for energy and cell building
Oxygen: Essential for energy release (ATP production)
Water: chemical reactions, secretions & excretions
Normal body temperature:
		37° C, affects rate of chemical reactions 
Appropriate atmospheric pressure:
		for adequate breathing and gas exchange in lungs
Definition of homeostasis
Walter Cannon: ability of the body “to maintain relatively stable internal conditions even though there is continuous change in the outside world”
not unchanging - rather a dynamic state of equilibrium involving many systems
  	 (i)  adequate blood levels of vital nutrients
	(ii)  heart activity/blood pressure monitored & adjusted as needed
	(iii)  wastes must not accumulate
   	(iv)  maintenance of body temperature
Maintenance of relatively stable internal conditions 
 A dynamic state of equilibrium
 Maintained by all organ systems
Homeostatic Control Mechanism
Continuous monitoring & regulation of all factors that can change (variables)
Communication for the monitoring & regulation 
Functions of nervous and endocrine systems
The nervous and endocrine systems communicate via nerve impulses and hormones
Elements of control mechanism
Receptor (sensor)
Monitors environment
Responds to stimuli (cause changes in controlled variables)
Control center
Determines set point at which variable is maintained
Receives input from receptor
Determines appropriate response
Effector
Receives output from control center
Provides the means to respond 
	reducing the stimulus (negative feedback) 
	enhancing the stimulus (positive feedback)
Negative feedback
Most feedback mechanisms in body to reduce or shut off original stimulus
    (Variable changes in opposite direction of initial change)
* Regulation of body temperature 
		(a nervous system mechanism)
* Regulation of blood volume by ADH 
		(an endocrine system mechanism)
Goal of negative feedback: prevent sudden unwanted changes
Positive feedback
Enhances or exaggerates original stimulus
output is further stimulated
change occurs in same direction as the original response 
 Exhibits a cascade or amplifying effect
 Usually controls infrequent events that do not require continuous adjustment
* Platelet plug formation and blood clotting
* Enhancement of labor contractions by oxytocin
Homeostatic imbalance
Increases risk of disease
Produces changes associated with aging
Control systems less efficient
Overwhelmed negative feedbacks
Destructive positive feedback takes over 	(heart failure)
most disease seen as a disturbance of homeostasis (homeostatic imbalance)
aging associated with progressive decrease in our ability to maintain homeostasis  (greater risk for illness
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Autonomic nervous system
ANS consists of motor neurons to
Innervate smooth & cardiac muscle, and glands
Make adjustments to ensure optimal support for body activities
Operate without our awareness 
Also called involuntary nervous system or general visceral motor system
Somatic versus autonomic
Both have motor fibers
 Differ in
Effectors
SNS stimulates skeletal muscles, whereas the ANS innervates cardiac, smooth muscle and glands
Efferent pathways and ganglia
SNS: motor neuron cell bodies are in CNS, have heavily myelinated fibers, single neuron from CNS to effector organs
ANS: two-neuron chain(cell body of neuron is the CNS, pre-ganglionic axon synapses with second motor neuron; post-ganglionic neuron(cell body outside CNS) extends to effector organ
Target organ responses to neurotransmitters
SMS all releases Ach and effect is always excitatory
ANS releases either Norepinephrine (sympathetic) or Ach (parasympathetic); effect can be either excitatory or inhibitory depending on neurotransmitter and receptors of effector organs
ANS
shunt blood to more needy areas
speed/slow heart & respiratory rates
adjust blood pressure, body temp
increase/decrease gastric secretions
Parasympathetic nervous system
Active in non-stressful situations 
	(resting & digesting system)
Promotes housekeeping activities & conserves body energy
Digestion, Defecation, Diuresis
As in person relaxing or reading after a meal
Low in blood pressure, heart & respiratory rates
High in gastrointestinal tract activity
Pupils constricted 
Sympathetic nervous system
Mobilizes body during activity (fight-or-flight system)
Exercise, Excitement, Emergency, Embarrassment
Increased heart rate, dry mouth, cold & sweaty skin, dilated pupils
 During vigorous physical activity
 Shunts blood to skeletal muscles and heart
 Dilates bronchioles
 Causes liver to release glucose
Differences between the systems
Origin: Parasympathetic fivers originate in the brain and sacral spinal cord, whereas sympathetic fibers originate in the thoracic and lumbar regions of the spinal cord
Length of fibers: PSNS have long preganglionic and short postganglionic fibers, whereas sympathetic have short preganglionic and long postganglionic fibers
Neurotransmitters: 
Cholinergic fibers release neurotransmitter Ach (acetylcholine)
All ANS preganglionic axons
All parasympathetic postganglionic axons at effector synapse
Adrenergic fibers release neurotransmitter NE (norepinephrine)
Most sympathetic postganglionic axons
Exception: sympathetic postganglionic fibers secrete ACh at sweat glands
Interaction of autonomic divisions
Most visceral organs have dual innervation (opposite effects)
Dynamic antagonism allows for precise control of visceral activity (homeostasis)
Sympathetic division 
increases heart & respiratory rates
inhibits digestion & elimination
Parasympathetic division 
decreases heart & respiratory rates
allows for digestion and discarding of wastes
Parasympathetic tone
Parasympathetic division normally dominates heart, smooth muscle of digestive & urinary tract organs, activate most glands except for adrenal & sweat glands
Slows the heart
Dictates normal activity levels of digestive and urinary tracts
The sympathetic division can override these effects during times of stress
Drugs that block parasympathetic responses increase heart rate and cause fecal and urinary retention
Localized vs diffused effects
Parasympathetic division: 
	short-lived, highly localized control over effectors
ACh quickly destroyed by acetylcholinesterase
Sympathetic division: 
	longer-lasting, body wide effects 
NE inactivated more slowly than ACh
NE & epinephrine hormones from adrenal medulla prolong effects
Regulation of autonomic function
Brain stem and spinal cord controls
Most direct effects on ANS-regulated activities
* Cardiac & vasomotor centres reflectively regulate heart rate, blood vessels diameter
 * Other regions regulates respiratory rate, gastrointestinal activities, vomiting, coughing
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