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pod pressure

The blood pre In the arteries supplying the
f the interaction between

szl e el (the volume of blood the heart i1s
Ing per minute

ular resistance, usually termed
peripher by physicians and researchers.
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00d pressure (BP)

Syoite . normal values:
diac output (av. 5,25 1/ min)

cardiac.ottplileoke V¢ x heart rate
Stroke vOIls

return
ibility of arterial vessels

- myocardial contractility
eart rate depends on:

the tone of sympathicus
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es in the Various Portions of the

Because the heart pumps
blood continually into the
aorta, the mean pressure in
the aorta is high, averaging
about 100 mm Hg.

Also, because heart
pumping is pulsatile, the
arterial pressure alternates
between a systolic pressure
level of 120 mm Hg and a
diastolic pressure level of 80
mm Hg.



Dressures in the Various
Portions of the Circulation

rough the systemic circulation,

an pressure fa ogressively to about 0 mm
e time it reaches the termination of the
avae where they empty into the right atrium
eart.

| sure in the systemic capillaries varies from
as high as 35 mm Hg near the arteriolar ends to as
low as 10 mm Hg near the venous ends.
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Pressures in the Various
2ortions of the Circulation

arteries, the pressure is

1 the aorta, but the pressure
ess: @nary artery systolic pressure

es about 25 m @ and diastolic pressure 8

, with a mean pulmonary arterial

fe of only 16 mm Hg.

2an pulmonary capillary pressure
averages only 7 mm Hg.
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vasomotor Center in the Brain and
|t @) ntrol of the Vasoconstrictor
System

y mainly in the reticular substance
of the lower third of the pons, is
alled the vasomotor center. This center

its parasympath impulses through the
1erves to the heart and transmits sympathetic
es through the spinal cord and peripheral

etic nerves to virtually all arteries, arterioles,
and veins of the body.

= Although the total organization of the vasomotor
center is still unclear, experiments have made it
possible to identify certain important areas in this
center, as follows:




System

located bilaterally in the
1ons of the upper medulla. The
> in this area distribute their
to all levels of tl  spinal cord, where they
preganglionic vasoconstrictor neurons of the
athetic nervous system.

located bilaterally in the

ateral portions of the lower half of the

" medulla. The fibers from these neurons project
upward to the vasoconstrictor area just described;
they inhibit the vasoconstrictor activity of this area,
thus causing vasodilation.




Vasomotor Center in the Brain and Its
sontrol of the Vasoconstrictor
System

a located bilaterally in the tractus
m 2rolateral portions of the medulla
lower pons. The neurons of this area receive
y nerve signals from the circulatory system
y through the vagus and glossopharyngeal
5, and output signals from this sensory area then
elp to control activities of both the vasoconstrictor
~ and vasodilator areas of the vasomotor center, thus
- providing “reflex” control of many circulatory

functions.




CARDIOVASCULAR REFLEX PATHWAYS
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RIERIAL BARORECEPTORS

arterial system there are two sets of
espond to changes in arterial

sure level. One set is the carotid baroreceptors
ed in the wall of the carotid sinus, which is

d at the origin of the internal carotid artery at
rotid bifurcation.

er set is the aortic baroreceptors located in the
the arch of the aorta (see diagram on
ascular reflex pathway).

| The afferent impulses from the carotid sinus travel in
the glossopharyngeal (IXth cranial) nerve, whereas
those from the aortic arch are conveyed by the vagus
(Xth cranial) nerve.
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i'he baroreceptors are stretch receptors which are
activated when the vessel wall is stretched by the
arterial pressure.

These receptors are not only sensitive to the absolute
bressure level, but also to the rate of change of arterial
pressure. Thus, the frequency of afferent impulses
increases when the pressure is rising during systole
and decreases when the pressure is falling during
diastole.

The baroreceptor impulses cease completely at
pressure below 50 mmHg, rise progressively between
60 and 180 mmHg, and reach a maximum frequency
at pressures higher than approximately 180 mmHg.



Baroreceptor control
eceptors are located in carotid sinus and aortic arch

g stretch receptors, sensitive to increase of mean blood
II
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v stimulation of cardio-inhibitor center
HR and SV



Baroreceptor reflex
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RITERIAL CHEMORECEPTORS

chemoreceptors are located in areas

are situated at the carotid
rcatlon and the aortic bodies are located near
ortic arch.

2 chemoreceptors are connected to the main

lal tree by arterial branches which carry a very

h rate of blood flow considering the small size of
the chemoreceptors.

= The afferent impulses from the carotid bodies travel
in the glossopharyngeal (IXth cranial) nerve and
those from the aortic bodies are conveyed by the
vagus (Xth cranial) nerve.




THE ARTERIAL
HEMORECEPTORS

ors are sensitive to their local metabolic
Itered. Thus, these receptors are

e of the existence of a very high rate of blood flow
t weight of chemoreceptors normally

ponding parameters in the arterial blood.

- Thus, a decrease in arterial pO, an increase in arterial
pCO2 or a reduction in arterial pH, which are changes
occurring after suppression of respiration, may cause
stimulation of the chemoreceptors.



atrol of blood pressure by chemoreceptors
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emoreceptors can also be activated
re is a severe reduction in

tor blood flow, e.g., following a
of blood loss.

primary effect of chemoreceptor impulses
stimulate the respiratory center and

se ventilation, but they also cause

tion of the cardiovascular center.

"= The increase in sympathetic adrenergic
activity resulting from chemoreceptor
stimulation is mainly exerted on the resistance
vessels to cause vasoconstriction.



circulatory and respiratory functions
al, the existence of a high

tor blood flow and normal values
ses and pH provides a local
etabolic environment which gives rise to the
mal chemoreceptor firing rate.

n the arterial pO, is reduced due to
oventilation, the chemoreceptors become
asingly activated. The resulting
chemoreceptor reflex causes a stimulation of
respiratory movements to improve arterial
PO, and a selective constriction of resistance
vessels to provide the brain and the heart with
sufficient blood flow and oxygen delivery.



OTHER CARDIOVASCULAR
RECEPTORS

eceptors

tors located in the atria and ventricles
7e to mechanical stretch. The afferent
agus nerves and in the sympathetic

are several types of atrial receptors. The type that
e clearest physiological function is the receptors
fire upon atrial distention.

pansion in blood volume would cause atrial
ion. The impulses from these atrial receptors
inhibit the medullary cardiovascular center to cause
dilation of the resistance vessels and also inhibit the
release of antidiuretic hormone by the hypothalamico-
hypophyseal system. This latter effect would cause an
increased urine flow, thus tending to reduce the blood
volume toward normal.




~CARDIOVASCULAR
RECEPTORS

blood volume would reduce the
rom these atrial receptors,
1etic vasoconstriction and

listention can also directly cause release of
ptide from the atrial myocytes. The atrial
would cause vasodilation and renal



me stimulates atrial mechanoreceptors type B:

ause increased tone of sympathicus and stimulation
eased tone of vague nerve — reflex of Bainbridge
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THER CARDIOVASCULAR
RECEPTORS

r mechanoreceptors are located in
ocardium. These impulses

dia and vasodilation, leading
al pressure.

se reflex
decrease in arte

oreceptors.

on of several drugs (e.g., veratrum alkaloids
icotine) into the coronary arteries of the dog
reflex bradycardia and hypotension,
together with some degree of respiratory
inhibition. This is referred to as the Bezold-Jarish
reflex, the significance of which is not known in
man.




CEPTORS IN THE SOMATIC
SYSTEM

above receptors which are found in the
om, there are also receptors in the skin,

10steum, skeletal muscles and joints which send afferent

ulses to modify the activity of the cardiovascular center.

oreceptors.

exposure to cold, the receptors in the skin send afferent
ses to stimulate the cardiovascular center and enhance
thetic adrenergic impulses. Therefore, the arterial

pr e rises in a cold environment. This can be
demonstrated by the cold pressor test in which an individual
immerses his forearm in a bucket of cold water (e.g., 10°C) for
several minutes. The vasoconstriction in the immersed hand is
due to a combination of the direct effect of low temperature
on the vascular smooth muscle and the reflex activation of the
sympathetic adrenergic system. The vasoconstriction in the
contralateral, un-immersed hand and other parts of the body
is due to the reflex action alone.
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CEPTORS IN THE SOMATIC
SYSTEM

ulses resulting from exposure to warmth
n of the cardiovascular center.

receptors.

ficial, sharp pain, e g., that inflicted by a cut in the skin,
iated with afferent impulses which stimulate the
ascular center and sympathetic adrenergic nerves.

dull pain, e.g., that elicited by scraping of priosteum by
opedic surgeon, is associated with afferent impulses

- ibit the cardiovascular center. Therefore, this type of
deep, dull pain is often accompanied by a precipitous faﬁ in
arterial pressure.

(3) Proprioceptors in muscle and joints.

= During muscular exercise, the rhythmic activation of
propiroceptors in the exercising Iimb leads to afferent
imgulses which are excitatory to the cardiovascular center
and the respiratory center.




RAL ISCHEMIC RESPONSE

ular center is stimulated by local
O, and acid metabolites. This
blood flow is reduced as
s below 50 mmHg. The
al ischemic response involves intense
athetic adrenergic discharge, leading to a
d rise of arterial pressure as a last line of
attempt to defend against cerebral ischemia.



HIGHER CENTERS

the medullary cardiovascular
dified by descending impulses

ascular center, giving rise to increases

rt rate and arterial pressure. These higher

5 are also responsible for the activation of

- sympathetic system that occurs in anticipation
of exercise.



REFLEX CONTROL OF THE CIRCULATORY SYSTEM

Higher Certers
Emotion ‘?aﬂrﬂcm&f‘
Articipation of exercice Hypothalavne

MEDULLARY
CARDIOVASCULAR.
CENTER.

Somuatic l

rj?ffs wmACMuHN‘HMh\%

() (+) (+) () (=) () (+)
Terp. Muscle Carot. Aort. Carot. Aort.
Pan  Jomt body body shox anch,

odVesse

Receptors Chemoreceptors [PRESSORBLEPTORS | Tesis-  capaci-
T tance  tance

Localp0, l
Art Chemorec.

TPR.
PO, bloodflovr

!

Resp.




Dne of autonomic nervous system nerves on the heart
els IS changed under the influence of the other NC,

medulla oblongata, hypothalamus and brain
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dulla oblongata are situated two centers,

e heart performance and the vessels tone.

Medullia Oblongata

Cardio- Cardio-
ngg:‘"m' accelerator inhibitor
center center
Skeletal . Visceral [ Heart
muscle ' arterioles
arterioles ,
‘ 7 Heart rate Heart rate
increases decreases
Vascdilation Contractility Contracitility
increases decreases
Vasoconstriction
Sympathetic outfilow Parasympathetic outfilow

(accelerator nerve) (vagus nerve)



‘m regulation of blood
pressure

rgan is kidney -> change of reabsorption
and sodium ions
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