CHAPTER ONE

Homeostatic role of the
cardiovascular

system



Major body fluid compartments with
average volumes indicated for a 70-Kg
human

L/
RIGHT g LEFT
HEART HEART
'\

BODY ORGANS ]

LDGO |
Q

CAPILLARIES




Cardiovascular circuitry indicating the
percentage distribution of cardiac output to
various organ system in a resting individual
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CHAPTER TWO

Hemodynamic



15

Vena cava

7

VYena cava

(BHww) ainssaig

20— (mean)

(osuo) Aojon pooig - ;w0)

1000+

©

QIR U0}935-8019 [BJ0]




h=45cm

155 cm

h=

1 cm blood
=1.06 cmH,0
=0.78 mmHg

-35 mmHg

0-6 mmHg

Veins

=
SO SOOI
'

T
o
o
o
5 i £
1 H I &
B \
15 ::J ;: N
i [ |
’ o i
| 0l <
0t
60mmHg || | I
. el 1 N W —
) | |
95mmHg | v
-------- s s  EEEEEEPEPEEEPEES
| Heart level
;

Blood-filled

|_— manometer

Arteries

Hg-filled
manometet

\




Factors influencing fluid flow through

a tube
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Parallel resistance network
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Structural characteristics of the

peripheral vascular system
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Mean blood pressure & percent total
volume
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Effect of changes resistance on
vascular pressures
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Laminar & turbulent flow patterns
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CHAPTER THREE

Physiological roles of
arteries
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Volume-pressure curves of arterial
and venous compartments
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Cardiac work
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Arterial elasticity

Unstressed volume
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Factors influencing arterial blood

pressure
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Effects of age on the systemic arterial
volume-pressure relationship
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Blood flow, arterial pressure &
resistance relationship
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CHAPTER FOUR

Microcirculation



PERCENT BODY  PERCENT CARDIAC NORMAL FLOW MAXIMAL FLOW

ORGAN WEIGHT OUTPUT AT REST  (ML/MIN PER 100 G)  (ML/MIN PER 100 G)
Heart 0.4 5 80 400
Brain 2 14 55 150
Skeletal muscle 40 18 3 60
Skin 3 4 10 150
Stomach, intestine, 6 23 30 250

liver, spleen, pancreas

Kidneys 0.4 20 400 600
Other 48 16




Structure of the microclrculation
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Factors influencing vessel diameter
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Local metabolic vasodilator
hypothesis
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Organ blood flow responses caused by
local mechanism:
active & reactive hyperemia
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Auto-regulation & cellular
mechanisms of local regulation
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Auto-regulation mechanism
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Taction potential €—— Increased actiity of muscle fibre,
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General regulation: sympathetic
herve system
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Interaction of local and general
regulation
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Coronary blood flow & aging
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Phasic flows in the left & right arteries in
relation to aortic and left ventricular
pressures
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CHAPTER FIVE

Cardiovascular transport
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Pathways for transcapillary solute
diffusion
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Capillary diffusion




Tissue metabolism & diffusion rate

Tissue metabolic activty
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Factors influencing transcapillary fluid
movement

net fluid
filtration
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Vesicular transport




Outward Forces Inward Forces
Sum of Sumof  Net
Pc COPif Outward COPp PIf Inward  {(Out-In)
Normal 26 4 30 28 1 29 +1
Yasoconstriction 20 5 25 28 0 28 -3
Vasodilation 30 3 33 28 2 30 +3
Dehydration 26 4) 31 34 0 34 -3
Protein |oss 26 3 29 24 2 26 +3

fote. Pc = blood pressure within the capillary; COPIf = colloid osmotic pressure in the interstitial
fluid; COPp = calbid osmotic oressure created by plasma proteins; Pif = pushing force In the

intarstitial fluid.



Lymphatic flow
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CHAPTER SIX

Interaction of system
components



Major functionally distinct components of
the systemic cardiovascular circuit
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Typical properties of the major
components of the systemic
cardiovascular circuits
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Distinct between cardiac output &
venous return
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A: Factors influencing venous return
B: the venous function curve
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Effect of changes in blood volume &
venous tone on venous function curves

venous return, liters/min
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Interaction of cardiac output and venous
return through central venous pressure
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Families of cardiac function and
venous function curves
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Cardiovascular adjustments to

cardiac output or venous return, liters/min
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CHAPTER SEVEN

Blood pressure regulatory
mechanisms



Compartments of arterial
baroreceptor reflex pathway
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Effect of mean arterial pressure on
baroreceptor nerve activity
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Events in the arterial baroreceptor
reflex pathway

§ mean arterial pressure {primary disturbance)
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Compartments of low pressure
receptor reflex pathway
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Mechanisms of short- and long-term
regulation of arterial pressure
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Mechanisms by which arterial pressure
influences urinary output
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Effect of arterial pressure on urinary
output rate in a normal person
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Neural & effector portions of the
arterial baroreceptor control system
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Operation of the arterial baroreceptor
control system

A NORMAL BALANCE

influence of mean
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Summary of the factors that influence the
set point of the arterial baroreceptor
reflex

response to exercise (central command)
sense of danger (alerting/defense reaction)
cerebral ischemic response
T intracranial pressure (Cushing reflex)
 Po,, T Pco, in arterial blood
{ central venous pressure (cardiopulmonary baroreflexes)
cutaneous pain

raise
set point

!

* arterial

baroreceptor

sympathetic MEDULLARY

CENTERS

output input

t

lower

set point

vasovagal syncope
deep pain
T central venous pressure (cardiopulmonary baroreflexes)



Effect of neural influences on the
arterial baroreceptor control system

A OPERATING POINT SHIFT WITH DISTURBANCE
ONTHE NEURAL PORTION

“set-point-raising” influence on medullary centers
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