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Blood Pressure (BP)
Regulation

(Hypertension HTIN)
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Hypertension

What do Blood Pressure Numbers Mean? A
Top number (Systolic) while the bottom number (Diastolic). ({g8)
Normal Blood Pressure: Blood Pressure of < 140/ 90.
Blood Pressure of|130 to 139/ 85 to 89|should be closely watched.
High Blood Pressure: Blood Pressure > 140/ 90. Usually NO SYMPTOMS! “The
Silent Killer”. May have headache, blurry vision, chest pain, and frequent
urination at night. 0] @ ©) g:meplggat%fn 3 @
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7. A 30-year-old female smoker who uses oral contraceptives is at a higher
risk for hypertension. What is the physiological reason provided for why
estrogen/progesterone can raise BP?

A. They directly inhibit the release of Renin

B. They stimulate the liver to release Angiotensinogen

C. They cause a massive release of ANP from the heart

D. They block the alpha adrenoceptors on vascular smooth muscle



Hvpertension

Hypertension

is an intermittent or sustained elevation of diastolic (or)systolic

blood pressure. Generally, a sustained systolic blood pressure of 139 mm Hg or
higher or a diastolic blood pressute of 89 mm Hg or higher ‘indicates

hypertension.

Increased blood pressure is the most common health problem in adults and the leading
risk factor in CVD.

It affects about 1 billion people worldwide.

Hypertension increases with age. bc the walls of pdecies and adkecioles becomes thin

4 Males more than females until menopause. More in blacks compared to whites.

)
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True or False: Most patients with hypertension are asymptomatic.

(& True
O False



American Heart Association

Recommended Blood Pressure Levels

conk caction

celaxation / $\ing

BP Systolic Diastolic Follow-up
Category (mmHg) (mmHg)
Optimal <120 and < 80 Recheck
2 years
Normal <130 and <85 Recheck 2 years
High Normal | (130-139 or 85-89 Recheck 1year
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Recommended Blood Pressure Levels
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American Heart Association
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BP Systolic Diastolic o 3
Follow-up X
Category (mmHg) (mmHg)
lifestyle *T:
St 1 modification ithi
age 140-159 s 90-99 WZ:L d:w Confirm within

(mild HTN) S SR s months

medicakions . .
Rt 160-179 or 100-109 e xaateiwithin |,
(moderate HTNN) e SEo 1 month
e 180 or > ot 110 or > —

| (severe HTN) = immediately
=



1. A 45-year-old male presents for a routine checkup. His blood pressure is
recorded at 152/94 mmH g. According to the American Heart
Association guidelines in your material, what is the correct classification
and recommended follow-up for this patient?

A. Stage 3 (severe) HTN; evaluate immediately

B. High Normal; recheck in 1year

C. Stage 2 (moderate) HTN; evaluate within 1 month

D. Stage 1 (mild) HTN; confirm within 2 months
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https://youtu.be/K27ipbateKY?si=TvUf8ChlSIUW7GbJ

When the Sympathetic NS is active, it wants to divert

blood to muscles and the heart. It causes

vasoconstriction of the kidney arterioles (afferent) to S(As \'O\ l C D |05\' (0] \\ C

reduce GFR and save water. It stimulates Renin
release.
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During severe hypovolemia, the sympathetic system and
Angiotensin Il will constrict the afferent arterioles, lowering GFR to
prevent water loss (though Ang Il preferentially constricts the

efferent to maintain GFR in mild cases, in severe shock, GFR
drops)
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Hypertension

Divided into two categories:
(unkoown cause)

Primary or idiopathic hypertension:

Chronic elevation of blood pressure without evidence of other diseases.

Affect 90-95% of hypertensive patients.
Secondary hypertension: caused by other diseases like Kidney disease (if it’s related

to a systemic disease that raises peripheral vascular resistance or cardiac output.).

6?7 Co X F\/@



https://youtu.be/sNCtvsY3TS8?si=jyYYH6SAxdxxoRDg

2. A patient with chronic kidney disease is diagnosed with high blood
pressure. This type of hypertension is most accurately classified as:

A. Secondary hypertension

B. Essential hypertension

C. Primary hypertension

D. Idiopathic hypertension



hypertension

ypertension may be caused by:

| [ J
i

° Adrenocortical hormone as:
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* Excess corticosteroids _ cochisol B uh lamnobioot
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they cause hypertension), characterized by episodes of (headache, excessive




. “hypertension may be caused by:

Csuss © Coarctation of the aorta (narrowing or

constriction of the aorta).

Oral contraceptive drugs. v et g
Wo

* A Eueoe P - “
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Pregnancy (gestational hypertension.
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Neurologic disorders.
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9. Secondary hypertension characterized by headache, excessive
sweating, and palpitations is often associated with which adrenal tumor?

A. Primary hyperaldosteronism

B. Cushing's Syndrome

C. Gestational hypertension

D. Pheochromocytoma



Hypertension

331455 53> s s
Controllable Risk Factors: Uncontrollable Risk Factors:
Increased salt intake. He@ty. S S 7
Obesity (Lectin works fine in non- e,

obese people, but when an adipose

; : : Men between age 35 and 50.
tissue (fat) increases in the body, the

sensor gets damaged). Women after menopause.

Alcohol. Race:

Stress. 1 out of every 3 African Americans.
Lack of exercise. Higher incidence in non-Hispanic

) blacks and Mexican Americans. ()



Hypertension

Women and High Blood Pressure:
Birth Control Pill. (owl conkacephive)

Pregnancy.

Overweight. ( obesc§

After Menopause.

African Americans.
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Hypertension

What does High Blood Pressure do to my body?:

Stroke.

Congestive heart failure. HF

Kidney failure.

Heart attack.

Heart rhythm problems.

Aneurysm. Zodl %Zs,Visu5

aldelios weakngss

High blood pressure adds to the workload of the heart.

The heart must pump harder.

If high blood pressure continues for a long time, the
heart and arteries may not function appropriately. .

The heart may at first thicken and then dilate and
weaken causing heart failure.

Other body organs may also be affected.




Arterial Blood Pressure Regulation

' Short term regulation of blood pressure:

A regulation of blood pressure due to a change in position.

Baroreceptor reflex (Immediate rapid mechanism). This is done/regulated by
baroreceptors, which are responsible for regulating blood pressure from moment

. hot +em
to moment. Baroreceptors prevent fluctuating BP. o
bl

Baroreceptors are neurons (collection of nuclei) located in the arch of the aorta
and large blood vessels of the chest. (cawlid )

These baroreceptors are sensitive to either increase or decrease in blood flow.
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Arterial Blood Pressure Regulation

Short term regulation of blood pressure: N T

In the case of decreasing blood flow (hypotension), these receptors will send an
impulse through the glossopharyngeal nerve to the |vasomotor center] which 1s

located in the medulla oblongata (have a (collection of nucled which are called
tractus solitarius).

a céll body 4—

Fot inketneucons

sns? antackion COY  EP/UOR ge 4
The vasomotor center (tractus solitarius) will stimulate the sympathetic nervous

system, increasing contractility, and cardiac output. It also enhances the release of
epinephrine & norepinephrine from the medulla of the adrenal glandwhich leads

to central vasodilation and peripheral vasoconstriction; so, BP will return to
normal.




Arterial Blood Pressure Regulation

Short term [regulation of blood pressure:  @F TSNS blocked

In the case of an increase in blood flow, the impulse will be sent to the vasomotor
center (tractus solitaries). It will block the sympathetic nervous system rather than
stimulate the parasympathetic nervous system. Thus, contractility and cardiac
output will be decreased, vasodilation peripherally will occur, and BP will return to

normal.

®
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3. During a sudden decrease in blood flow (hypotension), which neural
pathway is activated as a short-term regulation mechanism?

A. Baroreceptors send impulses through the glossopharyngeal nerve to
stimulate the vasomotor center

B. Direct activation of the vagus nerve to increase contractility

C. Stimulation of the parasympathetic system to decrease heart rate

D. Blocking the sympathetic nervous system to allow vasodilation



Nervous Regulation of
the Circulation

Nervous control of the circulation mainly affects more global functions (e.g.,

redistribution of blood flow, cardiac contractility, and rapid control of arterial
blood pressure).

Autonomic Nervous System

® Sympathetic Nervous System (Norepinephrine is the neurotransmitter

substance): It stimulates vasoconstriction by activation of alpha adrenoceptors on
vascular smooth muscle. eriohally |y isc 604 .

e



Nervous Regulation of
the Circulation

Autonomic Nervous System

® Sympathetic Nervous System: opd

*  Vasoconstriction of arterioles results in increased vascular resistance and
redistribution of blood flow.

- Vasoconstriction of veins fesults in increased fCirculating blood volume)

ificteased wenous feturny which subsequently leads to increased ventricular filling and
stroke volume. _ £ 4 _, @p?

* Increase in the activity of the heart (heart rate and contractility ).




Nervous Regulation of
the Circulation

Autonomic Nervous System

® Parasympathetic system:

Plays a minor role in the regulation of circulation. Its important function relates to
its control of the heart rate (stimulation of zagus nerves results in a decrease in heart
rate and contractility).




of the Sympathetic -
Nervous Control of the » 1

Cir CUlation Sympathetic

~.. Blood
/ vessels

) Vagus

Nerves leave the spinal cord through
thoracic and lumbar spinal nerves, pass
into the sympathetic chain, and then into
the circulation through:

— Vasoconstnictor

Cardioinhibitor
Vasodilator

® Specific sympathetic nerves innervate the s,
vasculature of the internal viscera and the
heart. 5 f
29y

® The spinal nerves innervate mainly the
vasculature of the peripheral metarterioles.

® S ';E‘a"“




The Sympathetic Vasoconstrictor System and its
Control by the Central Nervous System

The distribution of vasoconstrictor fibers varies:

- Greater distribution in the kidneys, gut, spleen, and the skin. pariphcta"ﬂ

- Less potent in the skeletal muscle and brain.

Vasomotor center: .

- Located in the brain (reticfliar substance of the medulla and lower pons).

-transmits impulses through the spinal cord and hence sympathetic vasoconstrictor
fibers to almost all blood vessels of the body for blood pressure control.




J gzl
Areas of the Vasomotor Center;: Yh'?

1. Vasoconstrictor Area:

ol Neurons secrete norepinephrine which stimulates the vasoconstrictor neurons of
s . the sympathetic nervous system.(sNS)
2. Vasodilator Area:

Fibers from neurons in this area project upward to the vasoconstrictor area and
y Syl R 5, yi \
inhibit vasoconstrictor activity.

3. Sensory Area:
affecent

Receives(sensory nerve signals from the vagus and glossopharyngeal nerves and the
output signals from this sensory area then help to control the activities of both the
vasoconstrictor and wvasodilator areas; thus providing “reflex” control of many

circulatory functions (e.g, baroreceptor reflex forblood pressure control).




no smooth  muscles
s T c
All vessels except capillaries, pre-capillary sphincters, and most metarterioles are
2 ”’ , innervated.|Small arteries and arterioles when stimulated will increase resistance to
/ flow and decrease the flow of blood to the tissues. Innervation of large vessels

(e.g., veins) decreases the volume of the veins and alters the volume of the venous
side of the circulation, so the volume is transferred to the arterial side. (Again,
“reservoir function’)

[ s yAlfﬁ:ur:S ( centially)
0 Sympathetic carry mostly
— Artenales (psiphially) vasoconstrictor fibers{and a
roanatic vaso conskaickion lot are present in the kidney,
AIoRonROcion \c\\ ! Capillaries gut, spleen, skin, and Jess
RN ! are in the skeletal muscle
- i i e B and brain.
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Sympathetic
Vasoconstrictor Tone

Under normal conditions, the
vasoconstrictor area | transmits
sighals  continuously  (0.5-2
impulses/sec). These impulses
maintain a partial state of
contraction in vascular smooth
muscle (vasomotor tone).

Total spinal anesthesia

~
(o2}

50

Arterial pressure (mm Hg)

\

o5 Injection of norepinephrine

0 5 10 15 20 25
Minutes

Effect of total spinal anesthesia on arterial blood
pressure §r=>

—

)
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Control of Heart Activity by the Vasomotor Centet: /

Sympathetic nerve fibers to the heart increase heart rate and contractility when stimulated,
whereas impulses from the vagus nerve (parasympathetic nerve fibers) decrease heart rate.

Control of Heart Activity by—:

can either excite or inhibit the vasomotor center

/' ® The Adrenal Medullae:

Excitation of sympathetic fibers to the adrenal medullae cause the secretion of epinephrine
and norepinephrine into the circulation.
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Role of the Netvous System for Rapid
Control of Arterial Pressure /gP

The entire vasoconstrictor and cardioaccelerator functions of the SNS are
stimulated as a unit. At the same time, (thete is reciprocal inhibition of the
normal parasympathetic vagal inhibitoty signals. As a result, 3 changes occur,
each of which contributes to increasing arterial blood pressure: arteriolar constriction
and large vessel constriction (especially veins) increases [circulating blood volume|and
venous return, increased cardiac contractility and stroke volume, and increase in
arterial pressure. Direct stimulation of the heart (HR increases up to 3-fold and
contractility is increased).

These effects can double arterial pressure within 10-15 sec. Sudden inhibition
can decrease pressure by half within 10-40 sec.




Increased Arterial Pressure|during Exercise:

During exercise, active muscles require greatly increased blood flow. er®

K ® I.ocal vasodilatory mechanisms.

4 o Elevation of arterial blood pressure’ (an increase of 30-40% can increase blood
flow by 2-fold).

Exercise 1s initiated by activation of the motor areas of nervous system. At the
same time these areas are activated to initiate exercise, the reticular activating system of
the brain stem 1s also activated (incl. stimulation of the wvasoconstrictor and
cardioaccelerator areas of the vasomotor center). These raise arterial pressure
instantaneously to keep pace with the increase in muscle activity. This occurs with
many other types of stress (e.g.(fight or flight reaction).

SNS




QLiver

O Kidney

@ [ntestines v
_None of the above



The Baroreceptor Reflex

150
Once signals have entered the medulla S
secondary signals inhibit the vasoconstrictor
center and excite the vagal center. This results = 100 fowme B
in vasodilation of the veins and arterioles 3 . T e
: = : o oth common Carotids released
throughout the systemic circulation, and & [carotids clamped
decreased heart rate and contractility. \}pcn’phemllg g 50
<
Therefore, stimulation of the baroreceptor
reflex  reduces blood pressure through a O
decrease in peripheral resistance and a decrease Minutes

in (cardiac output. Low pressure has the , e ,
Typical Carotid Sinus Reflex on Arterial Pressure

@PPOSitG effect. l@? = COJ* TPﬁl Caused by Clamping Both Common Carotids © !
: ————— ——~— e

= T— e it o




The Baroreceptor Reflex

Function during changes in body posture:

When going from laying down to standing up there is a decrease in a
stretch of the baroreceptors which respond immediately to increase
pressure by removal of inhibition on the vasoconstrictor center.

e ———— g ———— g —————— g
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Mechanisms for Maintaining Normal
Arterial Pressure

® Arterial Baroreceptor Control System:

Receptor:

Location:

Spray-type nerve endings

in the wall of large arterial vessels (internal carotid artery and the wall of aortic

arch; (baroreceptor, pressoreceptors)

Stimulus:

Stretch

Normally,|the carotid baroreceptors

are not stimulated by pressures between 0-60 mmHg. ‘Above

60 mmHg they respond progressively more and more rapidly and reach a maximum at about

180 mmHg.

The aortic baroreceptors

behave similarly but operate at pressures 30 mmHg

higher than the carotid. Respond very rapidly to changes in pressure, with the rate of impulse

®

firing increasing during systole and decreasing during diastole.

R SRR ¢, V3| 17V U Y e ACAe o ehs LA S
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Arterial Baroreceptor Control

System:

ca (o 4 3[ ossopha(gngeal
aolkic veq us

Pathway: * Internal

the medulla.

Signals from the

carotid
transmits impulses through* Herring’s
nerve to the*zlossopharyngeal nerve
and hence to the'tractus solitatius in

aortic arch

are

transmitted through the vagus nerves

also into this area of the medulla.

in  eedulla

- Yo teackus solita(ius |

y

Carotid body

Carotid sinus

Vagus nerve

Aortic baroreceptors

-t
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Baroceptor Reflex with decreased Art. Pressure

pulse amplitude (LB T )

|Pa

{ Stretch on carotid sinus baroceptors

J Firing rate of carotid sinus nerve

J Parasympathetic activity
to the heart

T Heart rate

Pa toward normal

T Sympathetic activity
to heart and blood vessels

T Heart rate

T Contractility bolal pe(‘,plw(a( casistance

Constriction of arterioles (T TPR)
1 Venous return

d Unstressed volume




Carotid Aortic arch
sinus baroceptors
baroceptors

Baroceptors

w/ increased P cCarotid sinus nerve @ @)
glossopharyngeal nerve

Medulla o Nucleus tractus solitarius

Vagus nerve

CH

Increase HR Vasoconstriction
Increased SV

l Loob

Heart and Sinoatrial Contractility Arterioles Veins
node Increase TPR Increase
Blood Vessels VR

@ Heart

(‘D Blood vessels



‘ tion 16/ 40 | W .
Which of the following is CORRECT desoription of body vesponses toward low blood flow to the brain?

| I cretchon carotd s bigreceptor which lead 1o activation of parasympathetic system
treteh on carotd s bimores apton which Tead to activation of sympathetic sy stem
stretch on canrotud mios biroreeepior which lead to sctivation of parasympathetic system
stretch on carotad sinon bisrorecepton which lead to activation of sympathetic system
{ the above

W‘W“"




® Carotid and Aortic Chemoreceptors:

Closely associated with the baroreceptors.

Stimulus: lack of O,, excess of CO,, or excess of H" ¢y
hypoxia hypeccapaia

Receptor: located in §éveral'small'ofgans (1-2 mm in size), carotid, and aortic bodies:

Each body has close contact with the arterial blood. Low pressure stimulates the

because diminished blood flow reduces oxygen and increases carbon
dioxide and hydrogen ions. These receptors are not strongly stimulated until systolic

pressurc EISPCIOWBOMIMEED  GP, 0,4 hypoxia CO % hypelcapnia U4 el)

Pathway: same as Baroreceptor.

The Reflex: The signals transmitted from the chemoreceptors into the vasomotor
center EXCITE the vasomotor center and increase arterial pressure.

,1@\/



Arterial Blood Pressure Regulation

Long-Term Control (KAAS\

It 1s done through the Renin-Angiotensin-Aldosterone System [RAS].

When cardiac output decreases, it decreases CO in all the body including the

GFR §

When the globular filtration rate or the renal perfusion decreases, the kidneys waill

kidneys.

respond to this by increasing renin production.
bom Kidneys

®
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Baroceptors in long term AP
regulation

However, if BP is maintained for 1 to 2 days, the baroceptors
will reset at this ‘new’ level of 160 mmHg. Therefore,
baroceptors are not as important, in long-term regulation.

©
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Liver Kidney Lung

Angiotensin II



https://youtu.be/K27ipbateKY?si=G0DRE0Y9Hns9ZruL

Renin

* Renin is a protease that cleaves angiotensinogen to angiotensin I. Then
angiotensin 1 is converted to angiotensin 2 by the angiotensin-converting
enzymes (ACE) in the lungs.

C’;w\i;n\
*Renin is secreted by the juxtaglomerular appatratus in response to a reflexive
sympathetic activity or beta receptor stimulation, decreased central volume of
blood or decreased plasma Na+t. - @g |




Angiotensin 11

* One of the most potent vasoconstrictors known.

* Octapeptide (8 amino acids).

* Constricts principally arteriolar smooth muscle to increase resistance:

e Sttmulates the vasomotor center of the brain.

* Stimulates the release of Aldosterone (steroid hormone) by the
adrenal medulla.

* Inactivated by dhigiotensinase enzymic.




Effect of Angiotensin to Cause Retention of Salt and Water

where sodium gocs

@ Direct Renal Effect (can decrease urinary output 4-6 fold): wate( follows ¢

Enhances the (reabsorption of Na ions from fheproximaltubule (Na

reabsorption = water retention = increase in volume. .. vasoconstriction). .\ .
ol bltlayld)
@® Stimulation of Aldosterone Secretion from the Adrenal glands

Increase in salt reabsorption by the kidney tubules, increase in extracellular fluid
sodium, and water retention.

@® Blocks bradykinin, which is a local mediator of vasodilation:

So, blocking it causes vasoconstriction.




Aldosterone

+Sz‘eroz‘d hormone| secreted by the adrenal medulla in response to
angiotensin II formation. .

it et

* Increases blood volume by promoting the reabsorption of sodium and
watet.

e Takes hours to be effective in raising blood pressure and volume
because it requires protein synthesis.




The Role of the Renin-
Angiotensin System in
Regulating Arterial
Pressure

Decreased Arterial Pressure *

Renin (kidney)

]
Renin Substrate = Angiotensin | (10 amino

(Plasma protein) acids)
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Antidiuretic Hormone (ADH, Vasopressin)

Iy akoiv‘ﬂ

ADH is an oligopeptide that is synthesized in the hypothalamus and stored in

the posterior pituitary before it is released into the bloodstream.
with oxygtocin

ADH release is stimulated by ‘asmoreceptors in the anterior pituitary, triggers
ADH and thirst (2% osmolarity) change is enough.
Anls ducetic
These hormones prevent diuresis (loss of water in urine) in case of
dehydration and hypovolemia.  gr |
—_—




ADH (Vasopressin) and Blood Volume
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ADH (Vasopressin) receptors

V, receptors are in vascular smooth muscle.

Vpteceptors arc in the of the renal collecting duct.

V@receptors are involved 1n water reabsorption in the collecting duct and in
the maintenance of body osmolarity.




5. A patient is prescribed a medication that blocks the conversion of
Angiotensin | to Angiotensin Il. Based on the RAAS mechanism, what is
the primary expected effect on the vessels?

A. Decreased arteriolar constriction

B. Increased peripheral vascular resistance

C. Increased secretion of Aldosterone

D. Stimulation of the vasomotor center to raise BP



The Renal-Body Fluid System for Long Term Control of Arterial Pressure:

When the body contains too much extracellular fluid, arterial pressure rises. This increase in
pressure causes the kidneys to excrete the excess fluid until pressure returns to normal
(pressure diuresis).

Quantification of pressure diuresis using renal function curves

As pressure increases urinary volume, there 1s an equal effect on the urinary output of salt
(pressure natriuresis),

i.e. the relationship is similar for sodium excretion

» ~
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Typical Renal Output Curve
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Efferent
Arteriole

ANP dilates the afferent
arteriole leading to
increased blood flow and
filtration -> diuresis Glomerular
capillary

Blood flow =3

° Bowman’s [Thanks to
tria ! o
Ccapsuie commons for
diagram of

neghron]

Natrluretlc / ANP suppresses \

o reabsorption of Na+ in
Peptlde collecting duct and > Collecting —i

other segments of the duct

(A_NP) knephron -> naturesis /
Qﬂ\ C& Increased excretion of

water and sodium

TR TIeTS e s e

http:/ /www.vivo.colostate.edu/hbooks/pathphys/endoctine /otherendo/anp.html @ 5 : =



6. Which hormone, released from the atrium, acts to decrease blood
volume and blood pressure by increasing salt and water excretion?

A. Angiotensin Il

B. Antidiuretic Hormone (ADH)

C. Atrial Natriuretic Peptide (ANP)

D. Aldosterone
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JdWhat Can I Do?

* High blood pressure is a lifelong disease.

* Blood pressure can be controlled not cured.

* Controlling blood pressure will reduce the risk of stroke, heart
attack, heart failure, and kidney disease.




JdWhat Can I Do?

* Loose weight if your overweight.

Get regular physical activity.

Avoid excessive alcohol.

Stop smoking.

* Manage your stress. ¥

Decrease salt intake. /~

Eat for heart health.

Discuss the use of oral
contraceptives with your doctor.

Discuss the use of some
medications with your doctor.
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shott answe( Ge healthyy  you stay wealthy %

* Commandments for Blood Pressure Control:

-Know your blood pressure

-Know what your weight should be

Have it checked regularly

-Don’t use excessive salt in cooking or at meals

Keep it at that level or below

Avoid salty foods

-Eat a low-fat diet

* According to AHA regulations

-Don’t smoke cigarettes

ey P

&
* Or use tobacco products

-Take your medicine exactly as prescribed

* Don’t run out of pills even for a single

day

-Keep your appointments with the doctor

-Follow your doctor's advice about exercise




4. Which medication class is commonly used as a first-line treatment
for hypertension in patients without comorbidities?

A. Beta-blockers

B. Angiotensin-converting enzyme (ACE) inhibitors

C. Anticoagulants

DN EIIRES

Answer: B

Explanation: ACE inhibitors are often first-line due to their
effectiveness in lowering blood pressure and protecting the kidneys,
especially in patients with diabetes or heart disease.
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(IMain medication for HITN

» Diuretics:
* Rid the body of excess fluids and salt
» Beta-blockers:

* Reduce the heart rate and the work of the
heart

» Calcium antagonists:

* Reduce heart rate and relax blood vessels

Amo”«inﬁ ends with (pal
» Angiotensin Il _receptor _blockers

(ACE):

* Interfere with the bodies production
of angiotensin, a chemical that

causes the arteries to constrict
(narrow)

—

» Vasodilators:

®* (Cause the muscle in the wall of the

blood vessels to relax, allowing the
vessel to dilate (widen).




