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Control of heart rate:

Cardiovascular
(CV) center

Factore regulate the cardiac

INPUT TO CARDIOVASCULAR
CENTER (nerve impulses)

[ From higher brain centers: cerebral cortex,

__ limbic system, and hypothalamus
[ From proprioceptors: monitor joint movements
From baroreceptors: monitor blood pressure

Vagus nerves

From chemoreceptors: monitor blood acidity

f(parasympathetic)
/ Cardiac accelerator

>
nerves (sympathetic)
Vasomotor nerves

y o

(sympathetic)

| (H"), CO,and O,

OUTPUT TO EFFECTORS
(increased frequency of nerve impulses)

Heart: decreased rate

Heart: increased rate and contractility

Blood vessels: vasoconstriction
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so BP is regulated , therefore we must have sensors for BP continuously monitoring what is
the value of the blood pressure , we call them barorecptors

Neuron transmit a signal from the baroreceptor to the cv e 3ke 8 Y a8, 33V aguill-
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how we can have a sympathetic and parasympathetlc at the same time ? Affect the heart
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So should we lie down flat you will see the blood will be spread all over the
body evenly and the pressure in the vessel can be the same in all arterial system
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Fig. 10-33, p. 376



Pressure = 100 mm Hg

90 mm Hg caused by gravitational effect

10 mm Hg caused by pressure imparted
by cardiac contraction

90 mm Hg

Fig

. 10-30, p. 374
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When cuff pressure is greater than
120 mm Hg and exceeds blood
pressure throughout the cardiac cycle:

No blcod flows through the vessel.

) No sound is heard because no blood
is flowing.

When cuff pressure is between
120 and 80 mm Hg:

Bloaod flow through the vessel
is turbulent whenever blood
pressure exceeds culf pressure,

The first sound is heard at peak
systolic pressure.

(a) Use of a sphygmomanometer in determining blood pressure

Intermittent sounds are produced
by turbulent spurts of flow as blood
pressure cyclically exceeds cuff pressure.

N . . - When c:ﬂ pms_su;e is less than
3 e Jaa Ll L adis Gl i e b e
oil&ay 40835 barareceptore J

arch of aorta + carotid artery Ju

Blood fiows through the vessel in
smooth, laminar fashion,

@3 The last sound is heard at minimum
diastolic pressure.

No sound is heard thereafter because
of uninterrupted, smooth, laminar flow.

(b) Blood flow through the brachial artery in relation to cuff pressure .
and sounds Fig. 10-8, p. 351
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Regulation of Blood Pressure

CO 48 oS L G aall i venouse return Ji ¢ asii slad s alis =awia (5835 W ¢ short J) e Jl

Jaids (il g Jarall (lali Jaadlh de s barareceptore reflrx J) < ¢ ol JSa Jiy (il 7 Jaralle

olie venoconstriction 4@ s ¢« force of contraction J's HR J) 13 <l ¢ a5 sympathatic J)
total peripheral resistance J) x » glie arteriolar vasoconstruction s venouse return Ji
Ju, sl BP J) aa 4 sympathatic J) sab

Two types of regulatory mechanisms

1- Short term ( Baroreceptors, hormonal, capillary
fluid shift)

2- Long term ( Hormonal, Capillary fluid shift , and
Renal ( Renin- Angiotensin system
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Blood Pressure regulation

BP=CO x TPR

total peripheral resistance

i.e.= ((HR x SVxTPR))
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HR affected by ¢ HR J Je 5k ) 58

Autonomic nervous system J! -

heart rate and contractillity ' s W5 <l Je ouilesy 5L sympathetic J)

HR J e b para J

HR J) \su » Js adrenaline , noradrenaline, thyroxine J' ¢ : hormonal system J -Y
)98

¢ stroke volume J) e il U s
determined by venous return « after load ,preload

¢ TPR J e il LU s

Neural signals to
cardiovascular
control center

in medulla ,“,.,L,S\ M)j BP J a0 OLZL:, 8

Aortic arch
baroreceptor

Carotid sinus
baroreceptor

Common
carotid arteries
(Blood to brain)
@ _ Aorta
(Blood to
rest of body)



[» Baroreceptors --.
Y

Blood Brain
pressure stem
A

“—  Heartrate <«

\ e i . S‘ . ;1_.“
T ees et [ Stroke volume <

\— Vessel diameter <

FIGURE 32-1 Feedback control of blood pressure. Brain stem
excitatory input to sympathetic nerves to the heart and vasculature
increases heart rate and stroke volume and reduces vessel diameter.
Together these increase blood pressure, which activates the
baroreceptor reflex to reduce the activity in the brain stem.
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How would the baroreceptor tell the vasomotor centre what is the condition
about BP ? By the number of the signal , called electrical spike
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Contractility Curves ( Frank — Starling law

200

100
Increase{ B! I: ——————————
nSV |Al¢-————————

ﬁ KNG Saup bin ABburaziz UNIVERSITY
for HEALTH SCIENCES

Optimal length (I,)

(Cardiac muscle does
not normally operate
within the descending
«_ limb of the length—
“\\tension curve.)

I

I
¢ =1l
I
T
| |
+—¢
A B

500

/ 100 200 300 400
| Sp—
Normal resting length Increase
in EDV

End-diastolic volume (EDV) (ml)

(related to cardiac muscle fiber length)

(Lau’% go\/ ——o lavge S‘\/)

Fig. 9-21, p. 329
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FIGURE 32-2 Basicpath
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(NTS) is the site of termination of baroreceptor afferent fibers.

FIGURE 32-2 Basic pathways involv.
control of blood pressure. The rostral v
is one of the major sources of excitat
nerves controlling the vasculatur
input from the baroreceptors yi

ventrolateral medulla (CV

22 May 2024

in the medullary
trolateral medulla (RVLM)
input to sympathetic

ese neurons receive inhibitory
an inhibitory neuron in the caudal
.The nucleus of the tractus solitarius

(NTS) is the site of tegfflination of baroreceptor afferent fibers.
ransmitters in the pathways are indicated in
, acetylcholine; GABA, y-aminobutyric acid; Glu,

ventrolateral medulla; NE, norepinephrine; NTS, nucleus of the tractus
solitarius; IX and X, glossopharyngeal and vagus nerves.
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Fig. 10-37, p. 379
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KEY
[ | = Short-term control measures
I = Long-term control measures

Venous valves

(mechanically prevent
backflow of blood)

Cardiac suction effect

1

1 Stroke volume

f

1 End-diastolic volume

f

1 Venous return

+

Passive bulk-flow
shift of fluid

from interstitial
fluid into plasma

L

-

Respiratory pump
(| pressure in chest veins —

(| pressure in heart —
1 pressure gradient)

Pressure imparted to blood

by cardiac contraction
( 1 venous pressure —
1 pressure gradient)

1 pressure gradient)

+

| Sympathetic
vasoconstrictor activity
( 1 venous pressure —
1 pressure gradient;
| venous capacity)

)

Skeletal muscle pump
( 1 venous pressure —
1 pressure gradient)

Fig. 10-28, p. 372
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Fig. 10-38, p. 380



il Cardiovascular Changes during Exercise

Cardiovascular Variable

Change

Comment

Heart Rate

Venous Return

Stroke Volume

Cardiac Output

Blood Flow to Active Skeletal Muscles
and Heart Muscle

Blood Flow to the Brain

Blood Flow to the Skin

Blood Flow to the Digestive System,
Kidneys, and Other Organs

Total Peripheral Resistance

Mean Arterial Blood Pressure

Increases

Increases

Increases

Increases

Increases

Unchanged

Increases

Decreases

Decreases

Increases
(modest)

Occurs as a result of increased sympathetic and decreased
parasympathetic activity to the SA node

Occurs as a result of sympathetically induced venous vasocon-
striction and increased activity of the skeletal muscle pump and
respiratory pump

Occurs both as a result of increased venous return by means of
the Frank-Starling mechanism (unless diastolic filling time is
significantly reduced by a high heart rate) and as a result of a
sympathetically induced increase in myocardial contractility

Occurs as a result of increases in both heart rate and stroke
volume

Occurs as a result of locally controlled arteriolar vasodilation,
which is reinforced by the vasodilatory effects of epinephrine
and overpowers the weaker sympathetic vasoconstrictor effect

Occurs because sympathetic stimulation has no effect on brain
arterioles; local control mechanisms maintain constant cerebral
blood flow whatever the circumstances

Occurs because the hypothalamic temperature control center
induces vasodilation of skin arterioles; increased skin blood flow
brings heat produced by exercising muscles to the body surface
where the heat can be lost to the external environment

Occurs as a result of generalized sympathetically induced arteri-
olar vasoconstriction

Occurs because resistance in the skeletal muscles, heart, and
skin decreases to a greater extent than resistance in the other
organs increases

Occurs because cardiac output increases more than total pe-
ripheral resistance decreases

Table 10-5, p. 381



