Chapter 9: Regulation of Arterial Blood Pressure

Short term: 
Arterial baroreceptor reflex
	Efferent pathways
		Postganglionic fibers outside CNS
		Preganglionic fibers within CNS
			Sympathetic- cell bodies within SC
Modulated by excitatory/inhibitory inputs from descending pathways from centers in the brainstem
			Parasympathetic- cell bodies within the brainstem
				Modulated by inputs from adjacent centers in the 
brainstem
	Afferent pathways
		Sensory receptors=arterial baroreceptors iwthin aorta and carotid aa. 
(mechanoreceptors)
			Increased stretch causes an increased action potential 
generation rate by the arterial baroreceptors
			Affected by both MAP and pulse pressure
				As MAP increases, the baroreceptor firing rate increases
				Adapt to long term changes in MAP
		Action potentials generated by the carotid sinus baroreceptors travel 
through the carotid sinus nerves (Hering’s nerves), which join with the glossopharyngeal nn. before entering the CNS
		Afferent fibers from the aortic baroreceptors run to the CNS in the 
vagus nerve
	Central integration
		Medulla oblongata
			Afferent sensory information from the arterial baroreceptors 
enters medullary nucleus tracts solitarius
			Relayed via polysynaptic pathways to other structures in the 
medulla
			Cell bodies of the efferent vagal parasympathetic nn. are 
located primarily in the nucleus ambiguus
			Sympathetic efferent info leaves predominantly from the 
rostral ventrolateral medulla group of neurons (excitatory) or the raphe nucleus (inhibitory)
Increased input from the arterial baroreceptors tends to simultaneously inhibit the activity of the spinal sympathetic excitatory tract, stimulate the activity of the spinal sympathetic inhibitory tract, and stimulate the activity of parasympathetic preganglionic nerves
		Negative feedback i.e. the response counteracts the disturbance
	Nervous control of vessels is more important in the kidney, skin, splanchnic 
organs than the brain/heart
Other cardiovascular reflexes and responses:
Reflexes from receptors in the heart/lungs- mechanoreceptors/chemoreceptors
Increased CVP/volume cause receptor activation by stretch, which elicits a decrease in sympathetic activity
			Normally, cardiopulmonary baroreflexes exert a tonic 
inhibitory influence on sympathetic activity
Low PO2/high PCO2 levels in the arterial blood cause reflex increases in RR/MAP (arterial chemoreceptors in the carotid/aortic aa. and central chemoreceptors within the CNS)
Normally play little role
Cerebral ischemic response
Produces sympathetic vasoconstriction and cardiac stim; eventually response wanes and is replaced by a marked loss of symp act
Cushing reflex- central chemoreceptors
	Reflexes from receptors in exercising skeletal muscle
		Stimulation of afferent fibers can cause a reflex tachycardia and 
increased arterial pressure
Dive reflex- reflex activation of parasympathetic nn producing bradycardia and peripheral vasoconstriction caused by enhanced symp activity (similar to carotid massage)
Emotion
Central command- higher cortical centers during voluntary muscle exercise
Reflex responses to pain- superficial increased symp; deep increased parasymp
Temperature reg by the hypothalamus

Long-term regulation:
	Decreased blood volume---decreased peripheral venous pressure---left shift 
of venous function curve---decreased CVP---decreased cardiac output---decreased arterial pressure
Increased in MAP causes an increase in urinary output rate and thus a decrease in blood volume
	Increase in MAP---increase UOP---decrease in fluid volume---
decreased blood volume---decreased CO--- decrease art pressure
In the longterm arterial pressure can only be that which makes the UOP rate equal to the fluid intake rate
GFR is decreased by factors that decrease glomerular cap pressure (decreased arterial BP or vasoconstriction of preglomerular renal arterioles)
Once fluid is filtered into the renal tubules, it either is reabsorbed and reenters the cardiovascular system or is excreted 
Most of reabsorption of water is secondary to reabsorption of sodium- via renin-angiotensin-aldosterone system
Increased renin---increased conversion of angiotension to angiotensin 
	ACE converts angiotensin I to II
	Release of aldosterone via angiotensin II
Renin released secondary to sympathetic stim via B1adrenergic mech, factors associated with lowered GFR
	Anything that causes renin release actst o decrease UOP
UOP also influenced by vasopressin release
Released secondary to increased ECF osmolality, decreased input from cardiopulmonary baroreceptors and decreased input from arterial baroreceptors
Decreased UOP whenever arterial pressure/central blood volume are below normal
Atrial distension causes release of ANP into blood

Questions:

1. Mean arterial pressure decreases acutely to 40mmHg in a patient that you have under general anesthesia.  This results in BLANK action potential generation rate by the arterial baroreceptors.  These baroreceptors are located within the BLANK and BLANK.  These afferent fibers run within the BLANK to the CNS.   Central integration of this afferent sensory information occurs within the BLANK.

2. What is the effect of increased input from the arterial baroreceptors on the activity of the spinal sympathetic excitatory/inhibitory tracts and the parasympathetic preganglionic nerves?

3. State whether mean arterial pressure, after all adjustments, is increased or decreased by the following stimuli:
a) Low oxygen in arterial blood

	b) Increased intracranial pressure

	c) Increased cardiac filling pressure

	d) Sense of danger

	e) Visceral pain
		
4. True or false: A decrease in arterial pressure results in an increase in GFR.

5. [bookmark: _GoBack]Longterm, a decrease in arterial pressure will result in increased renal fluid reabsorption and decreased urinary output rate.  Explain the physiology behind this statement.
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