Blood pressure

Pressure = force/unit area
Blood pressure =

pressure exerted by blood

on the walls of the
heart or

blood vessels




Blood pressure

Container vs. Content example

same content;
greater capacity
same container; as the container

same capacity;
less content

expands

PRESSURE falls PRESSURE falls

e.g. haemorrhage e.g. generalized
vasodilation



Blood pressure

More blood

GREATER PRESSURE

Since the arterial system is not very distensible

Arterial BLOOD VOLUME ©° Arterial BLOOD PRESSURE



Blood pressure

GREATER PRESSURE LESSER PRESSURE

PRESSURE creates FLOW

PRESSURE 9 FLOW



Blood pressure

*Blood pressure: Is the force exerted by blood against
the walls of arteries and veins. It Is created by the
pumping action of the heart. Blood pressure is measured
In millimeters of mercury (mm Hg) and is expressed by
two numbers—120/80, for example.

*The higher number Is systolic blood pressure, the
maximum pressure that occurs when the heart contracts.

*The lower number is diastolic blood pressure, the
pressure when the heart Is relaxed between contractions.



Hypertension

BP is called Hypertension
(Above 140/90 mm of Hg)

Primary Secondary
(Essential 90%) (10%)

T
- 1 .
-
. .; ) |
iE : [ 4
L '
Michhoesas] Smmlcorcs el s Doy =S faer
i — "] = = - SH Tl T o i 5
0218716




Hypertension

Jiseases Attributable to
Hypertension

Left ventricular
hypertrophy

Hypertensive
encephalopathy




Pressure (mm Hg)
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Blood pressure

Systolic pressure

pressure

| Diastolic ‘a\

pressure

- Mean pressure

Mean = diastolic + 1/3
(systolic - diastolic)
| | | | [
Left Arteries Capillaries Venules, Right
ventricle Arterioles veins atrium




Functions of Blood pressure

Intraventricular BP =» ejection of blood (stroke volume)

Systemic arterial BP =2 blood flow to tissues (tissue
perfusion)

Capillary hydrostatic pressure =2 filtration (tissue fluid
formation)

Systemic venous BP = blood flow back to the heart
(venous return)

The unconditional term
BLOOD PRESSURE
refers to

SYSTEMIC ARTERIAL
BLOOD PRESSURE




The determinant of Blood pressure

SO, =

Heart
(cardiac output)

Arteries Arterioles
(blood pressure) (peripheral resistance)

blood pressure °© cardiac output



The determinant of Blood pressure

S ONEL =

Heart Arteries Arterioles
(cardiac output) (blood pressure) (peripheral resistance)

Blood pressure OO Total Peripheral Resistance(TPR)



The determinant of Blood pressure

Systemic arterial blood pressure

= Cardi tout Total peripheral
S resistance (TPR)

or

Systemic vascular
reistance (SVR)

The 2 Major Determinants of Arterial B.P.

The other Determinants of Arterial B.P.?



Regulation of systemic blood pressure

— MAINTENANCE OF RESTING B.P.
B.P. HOMEOSTASIS

« SITUATIONAL ADJUSTMENT OF B.P.

e.g. changes in B.P. during muscular exercise



Regulation of systemic blood pressure

Regulation of
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Bp regulatory mechanism

NEURAL: CARDIOVASCULAR REFLEXES @ Shortterm:

Rapid
= Baroreceptor reflexes
= Chemoreceptor reflexes
= Brain(CNS) ischaemic response
HORMONAL Short term:
Intermediate

= Catecholamines
= Renin-angiotensin-aldosterone(RAA) system

= \Vasopressin
Long term

RENAL-BODY FLUID CONTROL SYSTEM



Bp regulatory mechanism

Integrating centres

Afferents r Efferents

Hypothalamus i Vasopressin

1 —  Brain stem: Medulla |[——

1X, X |
(Parasym) Spinal cord: (Parasym)
SYMPATHETIC  __| Sym .outflow
NERVOUS [ 5
SYSTEM \ \
| \ |
Receptors Effectors

= Heart, Blood vessels
- Baroreceptors

» Adrenal medulla: Catecholamines
= Chemoreceptors _ o

« Kidney: activation of RAA systaem



Sympathetic Nervous System

Major effector system for BP control
Increased sympathetic tone =» incr. BP
decreased sympathetic tone =» decr. BP

Sym.N.S. is under the control of vasomotor
centre (VMC) in the medulla

Descending tracts from the VMC excites the
sympathetic nervous system

Inputs from the broreceptors and other receptors
go to the VMC (the integrating centre)

21



How does sympathetic N.S. activity
increase BP?

 Direct cardiovascular effects

* Neuroendocrine effects: activation of
— adrenal medulla
— renin-angiotensin-aldosterone (RAA) system

22



Neuroendocrine activation

ﬁ Sympathetic tone /SYMPAT$
- outFLow @ L
NEUROENDOCRINE EFFECTS \

ADRENAL MEDULLA JG CELL.S IN KIDNEY
Secretion of ‘ ’ Activation of
CATECHOLAMINES RENIN- ANGIOTENSIN-

ALDOSTERONE SYSTEM

CARDIOVASCULAR EFFECTS VOLUME EFFECTS
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Catecholamines

Noradrenaline Adrenaline Dopamine
OL- receptors [3- receptors

1T vasoconstriction Cardiostimulatory effects:
11" Automaticity (SANodal

discharge) 1T Heart Rate
Tj Conductivity
1T Excitability
ﬁ Myocardial contractility ﬁ Stroke volume
L] PR 1I' Cardiac output

ﬁ BLOOD PRESSURE



Renin — Angiotensin - Aldosterone
System

BLOOD Baroreceptor reflex
<_5 VOLUME/PRESSURE

Renal perfusion pressure
< \

LIVER | Juxtaglomerular(JG) cells in
afferent arteriolar muscle coat in KIDNEY

o REIGFI'H Angiotensin-
Angiotensinogen _ Angiotensin | Converting
<—:I Enzyme
5 | Endothelial cells of
ANGIOTENSIN 1I pulmonary circulation

i

VASCULAR and VOLUME EFFECTS



THE BARORECEPTOR REFLEX

= operates within seconds

= for moment to moment, day to day control
of BP

= for BP homeostasis in the face of
challenges such as blood loss

= Afferents: Parasympathetic
= Efferents: Sympathetic noradrenergic



Arterial baroreceptors

Carotid
Sinus Nerve

to Nerve X

Carotid sinus

barcrocepior
Vagus
Meural signals to Nerve
cardiovascular x
control cener
Commoen
carotid arteries BAortic arch
(Blood o the brain bar orecaplor
Acrta
(Blood to
rest of body|

Aortic
Arch
Receptors




How the baroreceptor reflux works

Basic network

Carotid sinus baroreceptors
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Vagus nelawnet @
{paraﬁ‘i Aortic arch
O baroreceptors
Sympathetic
nerves

Cardioregulatory
and vasomotor
centers in

the medulla
oblongata

Syrapathietic © Blood vessels



How the baroreceptor reflux works

Incr. baroreceptor discharge

« Stimulates the Parasympathetic centres
(Dorsal motor nucleus of vagus) in the
medulla

 Inhibits the vasomotor centre (VMC) Iin the
medulla (through inhibitory interneurones)

— =» Decr. excitatory discharge from the VMC to
the Sympathetic Nervous System in the spinal
cord

— = decr. sympathetic noradrenergic discharge



How the baroreceptor reflux works
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How the baroreceptor reflux works

Neural regulation of B.P.

120
Baroreceptor reflex
100 —
B.P.
mmH
80 |
|

Chemoreceptor reflex |
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« Sympathetic nervous system and the RAA
system are powerful systems that can increase
BP

« Moment to moment control is by baroreceptor
reflex.



Blood pressure measurement



Measurement Device

1

Simple mercury

Aneroid
sphygmomanometer

sphygmomanometer
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Automated bp device

'|r|ihli§i




Technigque

PRINCIPLE INVOLVED IN RECORDING BLOOD
PRESSURE

Hlood pressure z Pressure Fressure
120 systolic j ' in cuff in cuff
70 diastolic above 120; ___ below 120, | below 70;

(to be measured) | {+| no sounds | but above 70 | | no sounds:
10 audible . i audible

- 120
Rubber cuff |
inflated with

i

. Sounds
audible in

S W
AN
Brachial :;‘:\\}:“Qxﬁ
artery ' :

LN
closed \"‘L}:‘,\}\-




Technigque

 Patient seated and relaxed, not talking, legs
uncrossed

 Tight arm clothing removed
 Correct cuff size
« Arm supported with cuff horizontal with heart

 Inform patient of discomfort and that several
measurements will be taken

* Mercury manometer on firm and level surface
at eye level

 Locate brachial or radial pulse.



Technigque

Place stethoscope gently over brachial artery

Inflate mercury rapidly, 30 mmHg above
occlusion of pulse

REecoro
REecoro

Recoro

Deflate very slowly, 2 mmHg per second

first of regular sounds (systolic BP)
diastolic as disappearance of sound
measurements to the nearest 2 mmHg

Repeat twice more and average last two.



Hypertension

RECORDING OF B.P

Direct method
Indirect method

METHODS

Indirect Methods

1. Palpatory method

2. Auscultatory
method




