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The carotid sinus baroreceptors are
generally more sensitive to blood
pressure changes than those in the
aortic arch, particularly within the
normal physiological range. While
both sets of receptors detect stretch,
the carotid sinus has a lower
threshold for firing and is the body's
primary sensor for defending against
acute pressure drops, such as the
sudden shift that occurs when
standing up. In contrast, the aortic
arch baroreceptors have a higher
operating threshold- typically
functioning at pressures about 30
mmHg higher than the carotid-
meaning they are less responsive to
minor fluctuations and are primarily
recruited to manage significant
hypertensive spikes or sustained high
pressure rather than minute-to-
minute regulation.
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Blood Pressure (BP)
Regulation

(Hypertension HTN)
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Hypertension

What do Blood Pressure Numbers Mean?

Top number (Systolic) while the bottom number (Diastolic).
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
. . . & = 9 =3 = =
(urination at night. mg e (;“25"‘32;‘11 S
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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 pressure 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. SW')",’; %ﬁ?ﬁﬁ
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It affects about 1 billion people worldwide.
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Hypertension increases with age.=> y7 (o, — © S e = nbitulivholydoches | eJ
Males more than females until M%SE More in blacks compared to whites.
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W”/ American Heart Association

W'Y

Recommended Blood Pressure Levels
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BP Systolic Diastolic Follow-up
Category (mmHg) (mmHg)
Optimal <120 and < 80 Recheck ¢V
2 years o/ /7% Wk
4/ Normal <130 and < 85 Recheck 2 years U
R ! P \‘ﬁﬁ;{ 1
S\S/ﬂ";) 1+ fﬁb.[:
Z::Zi%@_ High Normal || 130-139 or 85-89 Recheck 1 year
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American Heart Association
Recommended Blood Pressure Levels
BP N Systolic Diastolic
Category Z("l”/)\ (mmHg) (mmHg) FOH?W_UP
2r S PStage 1 ‘Confitm within
M 140-1 - e
o= ] (mi‘f; HTN) grilics &= ke months
W ij‘w{\ZYStage 2(/-"\\’2\/%5:‘;‘ Evaluate within
I |y Sreaer) 160-179 or 100-109 g
Friee ¢ 50| (moderate HTN) 1 month :
= R
QgL Slage ¥y 180 or > or 110 or > Hyaluate
o C/J“é;“ 0| (severe HTN) 200 e 1mmed1ate1y
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Chroue clisore = Hypertension

Divided into two categories:
Primary or idiopathic hypertension:
Chronic elevation of blood pressure without evidence of other diseases.
Affect 90-95% of hypertensive patients. = o~ &rs
R e e LGB

o s *_Secondary hypertension: caused by other diseases like kidney disease (if it’s related
ypsis 0o 5 3 : o 3 :
Gye ..., toasystemic disease that raises peripheral vascular resistance or cardiac output.).
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Secondary hypertension

Secondary hypertension may be caused by: gjf@

S
Renal hypertension.—> &y si¢ indie affem) T dids chsch o6 gl
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Excess corticosteroids (Cushing’s syndrome). sy weabo sl Ble_ Lo mnily
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ntdulld => £ ) tur/norifu adrenal chréEttin cells it produces adrenaline & noradrenaline, and B
i they cause hypertension), characterized by episodes of headache, excessive i
sweating, and palpitation.
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Secondary hypertension may be caused by:
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Hypertension

Controllable Risk Factors:
Increased salt intake.

Obesity (Lectin works fine in non-
Hove Uphtn Homed
see== obese people, but when an adipose

”;:;ffw s tissue (fat) increases in the body, the

Conlochion b %
Lant sensor gets damaged).

Alcohol. 7 wabwss & bz inbina
Stress.

TLack of exercise.

,._._.,__._._,_.,____.A.WWMMAI’W”‘”

Uncontrollable Risk Factors:
Heredity.
AT
Men between age 35 and 50.
Women after menopause.
Race:

1 out of every 3 African Americans.

Higher incidence in non-Hispanic
blacks and Mexlcan Americans. )
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Hypertension

Women and High Blood Pressure:
2o Condracphive ol
Birth Control Pill. v~
Pregnancy.
Overweight.«”
After Menopause. ~

African Americans. v~
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aolratit syt Hypertension

What does High Blood Pressure do to my body?:

N Stroke. High blood pressure adds to the workload of the heart.
Congestive heart failure. The heart must pump hardet. = ctmgon '
Kidney failure. If high blood pressure continues for a long time, the

heart and arteries may not function appropriately.Wwewbww
Heart attack. y EREOD V-

The heart may at first thicken and then dilate and
Heart thythm problems. weaken causing heart failure. <Al hae & = Guidiomyopubl

’ S0t loas;,-ﬂﬁ—l
Anel%wr sm Other body organs may also be affected. < % Aot
Sy ; ‘e s 2> = A=y iz of Hu chamber o5
Lo 3 s Avby Il witameys @ e b @S —dpc v
s gt <zo ptz ) f @gxzm {w&;f% v <;:Z oyl

5 s By Rypwe €= 3= it g3 5 Z,‘U]B/oa.&/)l = iy lo %M'r)f =




R[g«Minﬂ o4 WW OWSLe Olio N Lo = 39 s p Qleve ChworBuo fomedrprc ‘__l vty rsbome plohd S, e A3 3’%

Shert Do (Lroveciphos /chos) ﬁapfmbﬂ condes’ g Q_, jon chavel s S Lo R A 70 g =oslal Lkl 1
(e b CRAS,/AUPLBIP AW/ SPIIEE) i o ) gt sy ¢ o Lo é;m- adkre Hibsborepic A i Lottt Ththeld & achive o Chunl Bono
How Me chawo achne? m,aj How gy pon? | ~4
ﬂwgmd-akkdm MBS 20 Sype) 558 ok | i/ ol J S epunbor pothaned 1o — =5 o(qwbm-a‘mJ genanhon o4 fekton potvad
APHMN <= admedsiosie @20 Chmge N s Lﬂ/g& r M w g()l/____, AF
— = — i o inbe né ~
Bvt_.ot 633,,& PH?CMW dlinkor  Feorbach ? }WW/M{%LM* % £mn(3P1f> ) mwcjadsw
S e o DL T o 28 < -
O, M COy Y rHery Caviothividalony CaloUolu.hjbllo;y Pa/ gynpot—
D% 0, COt — pHs Cacisldy) % (Bensay m'lcnwh) @mﬁ o
< Vaqus Nove . Gloseophn
conhelt Mﬂv ”‘% L
' ) oin
Vaoarsh) " n/méuﬂ,__ Codninpititme(_brain |
Autonomic Centers W
4P ([Medulla oblongata] ‘f;jf Voso NS ichovms
2,
£
~ g3+ Cardiac Center @ l’
O d_ol D 34yp o narm LJ'J’)\ Cardio-stimulatory (Sympathetic) ™ HR s o5 L s Woonfi Np
< -
J’“‘/’“PJ'»-‘A" J WD Bl s e Cardio-inhibitory (Parasympathetic) ¢ HR A71 ] P D TR P"‘"”h"""/@
chus $oldmi <Mttt I\ (S5 < s 52 modor e=—die<d O Il en % }—Vasomotor Center § ety LV e l’
all bm{jsz damloon 251w/ e\ doizs CAR ) ol | ;r"t, Sensory Area [N Laisis Sibus 3\ Vesoolilehn < 5 - o | Carbial Vasoolilalto < g
¢ ([Nucleus tractus solitarius] asa S b > 1= =
I, C_(’/épﬁf"’gﬂﬁd@ Sl Cp o b otms 5 Le e 50 —_— Ploadvest Aassontn W\ ihibdions diohn (VS 2, \L
L— Output Areas: Agsalilpdpon aven

Tmrkdr»g_; £)M”"4)J oy eresd) C A n
Yo

—— Vasoconstrictor (1 BP)
L— vasodilator (v BP)

(i ] govs g0 s ek inlle vt

Pufl when £ 2z Whibibel 6ottty /s V000 idinn g B
e ¥ gl — o — Resgatory coner , =
Bloof vesto & Londer 6 diehm ):Controls'depth Cw:::';’f.' (dm&bd/nﬂuy XN o
pMth/alfj 6 Ve owschibi. ([PO":g]' ks wjth: Cndac l
?pﬂ{,#m{/j Mones oS\ Lo CLE s 2 S| Syoprhor S 2 | lad D) Cmochen I gt
adlio bty 3\ b_s.
%azdo,\omze"i_‘rf Cramal 2! Aol vy 3yppe I\ v N 6P o oo S mbor
e erdarvcty yos 5P.m»( s parn S\ co ol gympre I\ ool w5
P forafris S s 2597 2D | dwl 9 L= bwre«—/%ouw,,&wf/gmw A A dg\ o as o P Sl 4 AT w0
asbg Jusz Jed o cd b d o et
)0 Cro B Z N 215




© ©

=5 Arterial Blood Pressure Regulation
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Short terr@regulation of blood pressure:

A regulation of blood pressure due to aZchange in positiorzz
POl acff dedechon «—— QG : : S
sl aihe Baroreceptor reflex (Immediate rapid mechanism). This is done/regulated by

chi .. < baroreceptors, which are responsible for regulating blood pressure from moment

1 5 I
wddis < to moment. Baroreceptors prevent fluctuating BP. Lovio o chow 18 Boro N2
& hopg in BP / _ B

i g 2 : o P
Baroreceptors are neurons (collection of nuclei) located in the arch of the 20T ta Srmsadiete
/\_/—/l\J g In
and large blood vessels of the chest. @ e wh oAt arisl andery
O porke IS Coms Lo sd LTS
These baroreceptors are sensitive to either increase or decrease in blood flow. £ 2
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Arterial Blood Pressure Regulation

N &Y

Short term regulation of blood pressure: e

In the case of dgcrLasiEgbloVid&w (hypotension), these receptors will send an
impulse through the@ossopharyngea nerve to the vasomotor center, which is
located in the medulla oblongata (have a collection of nuclei which are called

tractus solitarius).
P e S

Lnseonehy = LS : ‘ :
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 gland which leads

to (central vasodilation, and peripheral vasoconstriction; so, BP will return to
normal.
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Arterial Blood Pressure Regulation

O s
i e
Short term regulation of blood pressure: /
N

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, VWHI occur, and BP will return to

normal.
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Nervous Regulation of

the Circulation -vcroe
SKew o
Nervous control Jof the circulation mainly affects more global functions (e.g.,

i< 'J:Ul_,‘/

redistribution of blood flow, cardiac contractility, and rapid control of arterial
)} /\—/\_—
€72 blood pressure).

blood pressut

i
Cone © L@ wkd)
Zfilwbv S Sles' oS S d,':,)woéeﬂg < "\d\”"i\.
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22 D10 €1, pmis Lo 1DV el vy 2t Vsl silo =Mz leBL0 @ L3 g 2 S Yose
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Autonomic Nervous System bl e o R s
/ 1\@1—M/I;k“"‘°"w" }WM""'\_/ o REE
. . S . — YVR Vi o o
® Sympathetic Nervous System (Nofepinephrine  is*” thé ™" neurotransmitter piw ev 8o
. . . . . agylal 3o
substance): It stimulates vasoconstriction by activation of alpha adrenoceptors on

vascular smooth muscle. W R
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Nervous Regulation of
the Circulation

Autonomic Nervous System

o ¢~ ® Sympathetic Nervous System:

"BV oo : o .
Lo 0 Vasoconsttiction of |arterioles fresults in increased vascular resistance and

~ redistribution of blood flow.
5;& o

: Vasocor}é/éction of results in increased circulating blood volume,
increased venous return, which subsequently leads to increased ventricular filling and

stroke volume.
e e

: * Increase in the activity of the heart (heart rate and contractility Ny~
o

o

| O




©
©

Nervous Regulation of
the Circulation

Autonomic Nervous System

@dy: —d\Lo
® Parasympathetic system: —> <z

Plays a minor role in the regulation of circulation. Its important function relates to
its control of the heart rate (stimulation of pagus nerves|results in a decrease in heart
rate and contractility). =
/—\/_\/
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_~ Vasomotor center

3.

vessels

(@

Ll
g = PAV Wk’ﬂt’
Nervous Control of the m S

Circulation TR <N v

Anatomy of the Sympathetic pune. bror brin— Crapial
@f
J

Nerves leave the spinal cord through
thoracic and lumbar spinal nerves, pass 7
into the sympathetic chain, and then into Yy v =
the circulation through:
N Z)/CJ CP_U%I! 23 \

) % % . ——1—
® Specific sympathetic nervessinnervate the %oml cor — spived nanwg e,
vasculature of the internal viscera and “the Syl pavn &
heart. b !

53 T:t_ 7,¢ 4 w!'f)qs

® The spinal nerves innervate mainly the boh

vasculature of the peripheral metarterioles.
i e s e Sl e
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The Sympathetic Vasoconstrictor System and its
Control by the Central Nervous System
e /ngw;w%/’w = punt—

(Z/'
The distribution of fasoconstrictor/fibers varies:

oz LN
- Mﬂ in the k1dneys gut spleen and the skin.

- Less potent in the skeletal muscle and brain.
e
Vasomotor centet:
- Located in the brain (reticular substance of the medulla and lower pons).

iz . . R Y 4 :
-transmits impulses through the spinal cord and hence sympathetic vasoconstrictor
fibers to almost all blood vessels of the body for blood pressure control.
AN e s T
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Areas of the Vasomotor Center:

1. Vasoconstrictor Area:

Neurons secrete norepinephrine which stimulates thé; vasoconstrictor neuronls of
the sympathetic nervous system._~

2. Vasodilator Area:

109 ?
s ¢ Fibers from neurons in this area project upward to the vasoconstrictor area and
. . . . . . . /_\—’_/\
C)/'W\ inhibit vasoconstrictor activity. e
e 250l Slo P * o
3. Sensory Area: o/ Slsee diie (=

L o
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 vasodilator areas, thus providing “reflex” control of many
circulatory functions (e.g., baroreceptor reflex for blood pressure control).

e o Y A R L e e e Y R e ¢ o)




A % Q
gAll vessels except capﬂ%ﬂes, pre-capillary sphincters, and most metarterioles are
Kénnervate@ Small arteries and arterioles when stimulated will increase resmtanﬁ

o :» flow and decrease the flow of blood to the tissues. Innervation of large vessels
”

’2 (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,

“teservoir function”) 173 4

BPT
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Artenas

9]

Sympathetic carry mostly

_ Artenales vasoconstrictor fibers and a
o alic o == lot are present in the kidney,
FASCOONSINCLON T __\C . | Capillaries gut, spleen, skin, and Jess
| g o ! are in the skeletal muscle
e --/-,',- and brain.

Venulas
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LS % Total spinal anesthesia |
Under normal conditions, the E ‘
vasoconstrictor _area  transmits o'
signals  continuously -
impulses/sec). These impulses 2
maintain a (partial \state of 2 50
contraction in vascular smooth :
T T T R Injection of norepinephrine
muscle (vasomotor tone). 28
—To)> N S T o -
n - . 0
327 O el sdlel Sppit~ ) T e BB
Slemcea U te e L‘él ° < Effect of total spinal anesthesia on arterial blood
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Control of Heart Activity by the Vasomotor Center:

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.
B aleed G oSS e b i

60ntrol of Heart Activit;ﬁby Ii{g_/x’_\/ her Nervous Centers:

Reticular substance <

Hypothalamus ~ can either excite or inhibit th

Cerebral Cortexc

® The Adrenal Medullae:

s
Excitation of sympathetic fibers to the adrenal medullae cause the secretion of epinephrine

and norepinephrine into the circulation.

N @/




Role of the Nervous System for Rapid
Control of Arterial Pressure

— AN ar %ok
e The entire vasoconstrictor and cardioaccelerator functions of the SNS are
roum. > Stimulated agy At the same time, there is teciprocal inhibition of the
wz=*~* normal parasympathetic vagal inhibitory signals. As a result, 3 changes occur,
each of which contributes t%reasinu arterial blood press@z\t’eﬂolar constriction
and large vessel constriction (especially veins) increases circulating blood volume and
venous_return, (increased cardiac contractility and stroke volume, and(inc ase in

arterial pressure.) Direct stimulation of thé heart (HR increases up to 3-fold and
v B o ——
contractility is increased).

These effects can double arterial pressure within 10-15 sec. Sudden inhibition
can decrease pressure by half within 10-40 sec. e 2) (00 5 g0y

7 O
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Increased Arterial Pressure during Exercise:

During exercise, active muscles require greatly increased blood flow.
Q}\j Y ct———

® [ocal va sodilatory mechanisms.

pA& b2 <@ Hlevation of arterial blood pressute (an increase of 30 40% can increase blood

flow by 2-fold brain — o
4 )/\> Y e @
Exercise is initiated by ac Was of nervous system. At the

same time theg areas are activated to initiate exercise, the reticular activating system of
the braln sfém is also activated (incl. stimulation of the (vasoconstrictor \and

cardioaccelerator areas of the wvas or center). These Taise arterial Eressure/%,_u,)
5 % g 3 p\eiis L2
instantaneously to keep pace with the increase in muscle activity. This occurs with Y55

many other types of stress (e.g,, ﬁghf}r tlight reaction).
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Once signals have ente the medulla
secondary signals inhibit the vasoconstrictor
center and excite the vagal center. This results
in vasodilation of the veins and arterioles

throughout the systemic circulation arrlpd
decreased heart rate and contractility. W;Qfgf L
— o

TSl gep o =
Therefore, stimulation of the barorecéptor

reflex reduces blood pressure through a
decrease in peripheral resistance and a decrease
in cardiac output. Mhas the

Cgrwl’?vjk (e Z_) b0

& j{ﬁP}w c saes % 60 E sl #
G230 ctden) oS e

Arterial pressure (mm Hg)

150

100

50

!

Both common
carotids clamped

I 1 I

t
Carotids released

ﬁ(er %{\ =
wonisecate 2o The Baroreceptor Reflex‘ s
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Minutes

Typical Carotid Sinus Reflex on Arterial Pressure

Caused by Clamping Both Common Carotids @ E

TP e e

@pposite effect.



The Baroreceptor Reflex

Function during changes in body posture:
— AR o e

o~ BP
When going from IZMI_g/dO\WJ;’I to st@r@g/gp_ there is 2 idecreascrin a

<Core

. Lo 5
stretch of the baroreceptors which respond immediately to increase
0 g e e . P S e o]
pressure by removal of inhibition on the vasoconstrictor center.
s e S e
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Mechanisms for Maintaining Normal
Arterial Pressure

® Arterial Baroreceptor Control System:

Receptor:  Spray-type nerve endings

Location:  in the wall of large arterial vessels (internal carotid‘%tery and the wall of aortic
arch; (baroreceptor, pressoreceptors)

o) SR Lo 81 Gavoled 4267

Stimulus: Stretch
(\_/

e e e
Normally, the carotid baroreceptors are not stimulated by pressures between 0-60 mmHg. Above
” /\/_\
60 mmH 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 W systole and decreasmg durmg disstolelil dee el e ok
‘\J e SR i e s

Bufhdly — fng )
TG =G : '



Arterial Baroreceptor Control
System:

Pathway: Internal ~ carotid
transmits impulses through Herring’s
nerve to the glossopharyngeal nerve
and hence to the tractus solitarius in
the medulla.

Signals from the aortic arch are
transmitted through the vagus nerves
also into this area of the medulla.

(< V7o

\ G0
2%

—— Glossopharyngeal nerve

Hering's nerve

Carotid body

Carotid sinus

Vagus nerve

Aortic baroreceptors
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Baroceptor Reflex with decreased Art. Pressure

{ Stretch on carotid sinus baroceptors

J Firing rate of carotid sinus nerve

! Parasympathetic activity T Sympathetic activity
to the heart to heart and blood vessels
1 Heart rate T Heart rate

T Contractility bl et
Constriction of arterioles (T TPR) A+~
IFR) =

T Venous return N[}
8) C sas Lo

Yock 21 <>
Pa toward normal TR ! d=27

J Unstressed volume



Carotid Aortic arch
sinus baroceptors

baroceptors
Baroceptors

w/ increased P Carotid sinus nerve @ @

glossopharyngeal nerve Vagus nerve

Medulla o Nucleus tractus solitarius

Increase HR Vasoconstriction
Increased SV

| Lo

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

@ Heart

@ Blood vessels
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® Carotid and Aortic Chemoreceptors:

CWed with the baroreceptors. % “on

Sumulus: lackiof O, excess 0f: €O, orexcess of 'H*
P R e /\—/
Receptor: located in several small organs (1-2 mm in size), carotid, and aortic bodies.

Each body has close contact with the arterial blood. [Low pressure stimulates the |
é?»\“ c s -

chemoreceptors because diminished blood flow reduces oxygen and increases carbon

dioxide and hydrogen ions. These feceptors afe not strongly stimulated until systolic

pressure falls below 80 mmHg, = & _“5as,

S SR

Pathway: same as Baroreceptor.
N o o s e e

The Reflex: The signals transmitted from the chemoreceptors into the [vasomotor

3)

center EXCITE the vasomotor center and increase arterial pressure.
< R calle

P“M)l" U‘[’\f



Baroreceptor vs Chemoreceptor Reflex 4j)lioc

/ Chemoreceptor reflex Baroreceptor reflex dao S|
*CO, [ H 30 of O, padi wic ausdl 3| dc yas Lradoll pall s oyl Gagll
Chemoreceptors Baroreceptors OMudiuwad|
Carotid bodies + Aortic bodies Carotid sinus + Aortic arch 990l
40, 1CO, T™H* Stretch (pudl bhs.b) >l
Jwaidl hypotension (¢ Wk (bl G>) ol uss Sl e Jsilig
(mmHg 80>)

(IX + X = NTS) jlwadl g5 CNIX 4+ CN X > NTS ol
(Lslo Luyds) bhss P Ao > s 1 ol L wlw¥l 50l

Sed ™ beall Cun> J&y ol o Sympathetic
$oljciuns ogog sgd Parasympathetic

o] Y sl g8y wombl) baall g5, Ao
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Arterial Blood Pressure Regulation

Long-Term Control

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

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

(_\/4
kidneégs.
s

When the globular filtration rate or the renal perfusion decréases, the kidneys will
respond to this by increasing W




e

%)

Baroceptors in long term AP
regulation

Crsd (e e
S

4

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.



Sympathetic

afferent >
arteriole ’ macula
(decreased densa

stretch) (lowered
sodium)

Juxtaglomerular
Apparatus

sympathetic
stimulation (NE) Renin

Repin
obulin » Angiotensin I

Liver Kidney Lung

Angiotensin 11
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Renin

> re 25 IR
* Renin is a@roteas@that cleaves angiotensinogen to angiotensin I. Then

angiotensin 1 is converted to angiotensin 2 bthhe angiotensin-converting
enzymes (ACE))n the lungs.

N : ¥ P :
QRenm is secreted by the @Xtaglomerular apparatug)in rzésgjonse to a reflexive

sympathetic actix@éy or beta réceptor stimulation, decreaseéd central volume of
i;j blood or decreased plasma Na+.

st

o
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* One of the most potent vasoconstrictors known, = %<¢& -0
/—\/\A’_"

. (.C\taE?Etﬁe (8 amino acids). \—/—\d

* Constricts principally arteriolar smooth muscle tg increase resistance)

e Stimulates the vasomotor center of the brain.— 8 Ypapa/— ackivy

» Stimulates the release of Aldosferone (steroid hormone) by the

adrenal medulla.
gt siont

* Inactivated by angiotensinase enzyme.

e




Effect of Angiotensin to Cause Retention of Salt and Water

@ Direct Renal Effect (can degease urinary output 4-6 fold):

Enhances the reabsorption of Na ions from the |proximal tubule

reabsorption = water retention = increase in Vol%n}. . Vasoc?n/stﬂctlon).

@ Stimulation of Aldostirone Secretion from the adrenal glands

(Na

Increase in salt reabsorption by the kidney tubules, increase in extracellular fluid

sodium, and water retention.
—zVe5 a0

£~
@ Blocks bradykinin, which is a local mediator of vasodilation:
e el S AR S

®

So, blocking it ca@asoconstﬁcdon. \; 4‘5 F f
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= Aldosterone -
- v M(/M %

* Steroid  hormone secreted by the adrenal medulla in response to

ancgiotensin II formation.

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

watet.

o2V s
*Takes hours to be effective in raising blood pressure and volume

because it requires protein synthesis.

U5 > fo st go = frkFr) oy 02
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The Role of the Renin-
Angiotensin System in
Regulating Arterial
Pressure

Decreased Arterial Pressure

Renin (kidney)

Renin Substrate —* Angiotensin | (10 amino
(Plasma protein) acids)

= Angiotensinogen
Converting enzyme
(Lung)

Angiotensin ||

(8 amino Angiotensinase
acids)
(Inactivated)

Renal Retention Vasoconstriction
of Salt and Water

Increased Arterial Pressure
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Antidiuretic Hormone (ADH, Vasopressin)
el i s

C))‘*CJ’M bor Thivdt condew /’wﬁffﬁ

ADH is an oligopéptide that is synthesm and stored in

thqus_ten_ormmbefore it is released into the bloodstream.

~D A2+

release is stimulated by osmorecegz‘ors in the anterior pituitary, triggers
(TR TR 2 oo S T

ADH and thirst (2% osmolarity) change is enough.

S Ry ] HKrmpto e

,«.p_n
3. These hormones Ereé nt diuresis (loss of water in urine) in case of

dehydration and hypovolemia.

Quﬂ



ADH (Vasopressin) and Blood Volume

Ang Il Hypothalamus
receptor:
Maxillary
Osmo Body
receptors
Increased

osmolarity Optic

Posterior
Pituitary g
H,0
\ /
H,O
Vagal Anterior 2
afferents Pituitary 4

Atrial v
volume

receptors TTP R Volume

Retention
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ADH (Vasopressin) receptors

s in Bl venr o cjatocmtton Bh a5 angionbess |
V, receptors are in vascular smooth muscle.

V, receptors are in the principal cells of the renal collecting duct.

J,’/VZ receptors are involved in water reabsorption in the collecting duct and in

AN (we GT

gt s O
Fubutr /| b=

I Il g <:§l
%‘WM@@U Ll cge
Bassdyodmestre S
D

the maintenance of body osmolarity.
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The Renal-Body Fluid System for Long Term ngtfa] of Arterial Pressure:

o= T
When the body contains too m extracellular fluid, arterial pressure rises. This increase in

ressure causes the kidneys to excrete the excess fluid until pressure returns to normal
o ¥ —_

(pressure diuresis). Y. J

Quantification of pressure diuresis using renal function curves

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

i.e. the relationship is similar for sodium excretion [

~
T

fBP= Mma}pd; M eocatom = Nodfer lose

<D
T

(&)
T

dongldl a3l

TBP > 1 Jodbclo Pressure diuresis

Urinary volume output
(times normal)
w s
T P

n
T

T BP = P JsJb pasoso  Pressure natriuresis

-
T

vasoconstriction V1 (ADH) Typ|ca| Renal Output Curve
Measured in an Isolated

waterTStention V2 (ADH) 0 20 40 60 80 100 120 140 160 180 200
Arterial pressure (mm Hg)

Perfused Kidney




_ Afferent  Efferent
ANP dilates the afferent " Arteriole Arteriole
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Cardiac distension
Sympathetic stimulation

Angiotensin I @'1/
TGFR
ANP
p BNP *Re”'” ‘_
nadvivwegs8
S JAng Il &
G2\ /; Vasodllatlon Aldo
;Z/G\g)/b | l !
y Blood Blood Natriuresis
0% *Pressure iVqume Diuresis

https / / WWW. cvphysmlogy com/Blood%20Pressure / BP017 \J :




(JWhat Can I Do?
L~
* High blood pressure is a lifelong disease.

* Blood pressure can be controlled not cured.
T A e e e e i B

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

5

1@
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JWhat Can I Do?

* Loose weight if your overweight. B

Get regular physical activity. .~
Avoid excessive alcohol. ~
Stop smoking.

Manage your stress.

o

Decrease salt intake. (/
Eat for heart health.

Discuss the use of oral o/
contraceptives with your doctor.

Discuss the use of some /
medications with your doctor.




o

* Commandments for Blood Pressure Control:

-Know your blood pressure o -Eat a low-fat diet
* Have it checked regularly * According to AHA regulations|_~~

= i -Don’t smoke cigarettes

Know what your weight should be_/ g -

* Keep it at that level or below * Or use tobacco products

-Don’t use excessive salt in cooking or at meals  -Take your medicine exactly as prescribed
* Avoid salty foods o * Don’t run out of pills even for a single

day Wt

-Keep your appointments with the doctor

B
-Follow your doctot's advice about exercise
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Main medication for HTN

S5
prl
e

~
» Diuretics: éjj )
AT O

* Rid the body of excess fluids and salt

» Beta-blockers: _y i ~J5' S

* Reduce the heart rate and the work of the
heart
» Calcium antagonists: — HR) » wso i bhon

—= BR
* Reduce heart rate and relax blood vessels

%)

Q&béﬂﬂ
Angmtensm II _receptor blockers
ACEF— ' W C3le o
5 - -— D VB =zc5 =

* Interfere with the bodies production
a chemical that
constrict

of angiotensin,

causes the arteries to
(narrow)

» Vasodilators: @5{((4}/&, &)mﬂww diwess =

Vo= AW L lropes E)} v -

Ve Cause the muscle in the wall of the
blood vessels to relax, allowing the

vessel to dilate (widen). ® !







