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What do Blood Pressure Numbers Mear .(Diastolic sblusdl) Jlaudl @8yl lais (Systolic solaidl) golell @8

Top number (Systolic) while the bottom number (Diastolic). sl 2l ke
Normal Blood Pressure: Blood Pressure of <140/ 90. oo J8l oy bhas

.140/90
Blood Pressure of 130 to 139/ 85 to 89 should be closely watched. 1130 oo pill s

—> 89 ) 85/139
S e aBlye
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.
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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. ygall dueglly Cldll olsad ol cucdyl Jalell gag Il o) 2ot dmno Uz 4581 g0 aall bas ¢

Increased blood pressure is the most common health problem in adults and the leading

risk factor in CVD.
Al Jo pasis slda s> e 55y
It affects about 1 billion people worldwide.

Hypertension increases with age. esll 8 pasdl g pall bsd Ll sl
Males more than females until menopause. More in blacks compared to whites.
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American Heart Association
Recommended Blood Pressure Levels
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BP Systolic Diastolic Follow-up  idslall
Category (mmHg) (mmHg)
Optimal ., | <120 and < 80 Recheck RN
2 years g [
Normal <130 and <85 Recheck 2 years
High Normal | 130-139 or 85-89 Recheck 1 year
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American Heart Association
Recommended Blood Pressure Levels

[ BP
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1. Kidneys release renin into the bloodstream
pl gxma I Il 31581 ST o 985

2. Renin helps convert angiotensinogen to angiotensin |
SOV EOES ] UVESICOIRLFDES b [ FECS - JOVEFSU v o

3. Angiotensin | is converted to angiotensin Il (a potent
vasoconstrictor) in the lungs

B B (gl e oW (g98 3a28) I S guail I | pesiguaddl g @y

4. Angiotensin Il causes arteriolar
constriction and aldosterone secretion
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Angiotensin |l acts on the
adrenal gland for stimulate
release of Aldosterone

5. Aldosterone causes sodium and '
water retention

slallg possgall bl g yetwg I Con

Anglotensmogen Lungs

Angiotensin || Aldosterone

6. Retained sodium and water
increase blood volume
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7. Arteriolar constriction increases
peripheral vascular resistance
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Angiotensin |l Aldosterone

Blood vessel

8. Increased blood volume and

vascular I’?SIS’[E\ﬂCG Cause Angiotensin Il is a constrictor
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Hypertension

iead |
Divided into two categories: sl Jogano o Jodl pall s> ¢ 14|
Primary or idiopathic hypertension: P Maa
8331 ol e Jds 3529 o pall oo L6 yaie ¢4l
Chronic elevation of blood pressure without evidence of other diseases.
Affect 90-95% of hypertensive patients.  .pillhas glaiyl o258 30 %95-90 Lo 58

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.).
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Secondary hypertension

Secondary hypertension may be caused by: t g3l pull ol ¢ ] Baoey a8

Renal hypertension. oSl palllasss ¢ Ly
Adrenocortical hormone as: i & lasll B8l 8538 Sligase
Primary hyperaldosteronism. . Jo¥ gosezsgalil by
Excess corticosteroids (Cushing’s syndrome).  .(frssS dajdlus) SlaggseznsSsyssll 30

Adrenal gland abnormalities: Pheochromocytoma (rare catecholamine—secreting
tumor of adrenal chromaffin cells it produces adrenaline & noradrenaline, and
they cause hypertension), characterized by episodes of headache, excessive
sweating, and palpitation. oo Owﬂgié&l' 3083 33U py9) @iladll ayg 1ds A Basll Ollykhol
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Secondary hypertension

Secondary hypertension may be caused by:

Coarctation of the aorta (narrowing or

constriction of the aorta).
(a3l 8 oLl ol 3225) sedl playadl s
Oral contraceptive drugs.
Agadl Jaxl g g

Drugs as cocaine, amphetamine, and
erythropoietin. «mebidedl lSoSll J20 dyg0l

NUPESESERCER 1LY
Obstructive sleep apnea.

: : 2ol el ealacsdl jusd| ¢ Unis|
Diabetes mellitus.
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Bysitnecton » of==the *thyroid,

pituitary, or parathyroid gland.

Pregnancy (gestational hypertension.
which i1s part of the preeclamptic
toxemia that is characterized by

and
bas ¢laiyl) Jasdl
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edema, hypertension,

proteinuria (protein in urine)

Neurologic disorders.
dwace SLlhsl
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Hypertension
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Controllable Risk Factors:

2dall Jold 8aly)

Increased salt intake.

Obesity (Lectin works fine in non-

obese people, but when an adipose

tissue (fat) increases in the body, the
S Jany et dll) daadl
slais bane oS (sl
218 el 8 sl g
Loy uluadl/ Lzl

sensor gets damaged).

Alcohol,  Je=>¥

Stress. ol

Tack of exercise.

Lol duylan 418

Sl A8l & asl Jalge
Uncontrollable Risk Factors:
Heredity. &l
Age.  asll
& 509 35 sac oy J I
Men between age 35 and 50.

alll ¢ Uagil s any oLl
Women after menopause.

Race: B2l

1 out of every 3 African Americans.
4.9)[9%' ,.US.UAﬂl ‘40 &M \5 ,,o.)..‘>|9

Higher incidence in non- Hlspamc

blacks and Mexican Americans. o

corsSaaSall Sy 3a¥ly eyt yu saudl aze Lled Juna



Hypertension

Women and High Blood Pressure:

Birth Control Pill.
Pregnancy.
Overweight.

After Menopause.

African Americans.
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s T1ypertension

What does High Blood Pressure do to my body?:

Stroke. dpelandl &8l

Congestive heart failure LQ:):;
Jaall <

Kidney failure. g

Heart attack. a8 aygs

Heart thythm problems. SRS
el el

Aneurysm.

de oW saal

dyg0ull

8l e Jasll e oo a3y pall s ¢ sl
High blood pressure adds to the workload of the heart.

808 gy off il Lle coomy
The heart must pump harder. R N

If high blood pressure continues for a long time, the

heart and arteries mav not function appropriately.

coslin S opalyadly LIl Jasy 3 b dlighs B yaa) aull baduds ¢ iyl sazeal 15]
The heart may at first thicken and then dilate and
@ Lladl 6 Cdall claws slay a8
Other body organs may also be affected.

weaken causing heart failure.
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Arterial Blood Pressure Regulation
sl baa) gaall sond e dacl
Short term regulation of blood pressure:

A regulation of blood pressure due to a chanee in position.
baall OMdtue dawlgy dadrii/els an  (d=yywy 42398 44l) (Baroreceptor reflex) badll &M diws S

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

to moment. Baroreceptors prevent fluctuating BP.
2l bis 0l baall OMdnue pai . gyl ] ahsd e pull bhid @ dini e Wgguall ag
Baroreceptors are neurons (collection ot nucler) located 1n the arch ot the aorta

and large blood vessels of the chest. P e (594l oo pad) Oligras o badll St
sall (8 8y S dyganll due ol g sedll Liyadl yugd

These baroreceptors are sensitive to either increase or decrease in blood flow.

Al 8805 i ol Baluy) elgus duslues OMEtuall 030
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Arterial Blood Pressure Regulation
das Jlb Oldzwll i 5585 (hypotension pul bas olasil) aull 3845 slass! dl> 2
glsdl 8 39> gall (vasomotor center) Syl Slegll 5S3all JI cageldl Sludll coasll ye

 .(tractus solitarius e« sl o paxd e goi>9) (Medulla oblongata) Jdazwuall
Short term regulation ot blood pressure:

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 nuclei which are called
tractus solitarius).

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.  dall plail 598 (e s las (goliwdl rasll 3lgadl juasn pody (tractus solitarius) Syl Slegl 38 sall
© Al aall e el salyodls ol yadl 5158 5300 WS (cardiac output) 44l zladly (contractility)
T ——— g | pall s sgay JUWlg tdieodl 8 e Badiy dueodl B ¢3S sa uwsd ] 6382 las -



Arterial Blood Pressure Regulation

Short term regulation of blood pressure:

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.
tractus) Ssdl Sleg)l 355all ] dadl Jluy] e padl 3805 85 dl> S
el 3 o Ay golradl sl jlgadl i/ Bl a9dé (solitarius
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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). : S0 (dole) dlolan @il Ll ey JSi 5550 dygandl Bygall 6 uasl] @Sonill
(Ssidl pl bds 8 gyl @Sodlly (8l deo Ll pall 385 gy390 Balel)

Autonomic Nervous System S easll jlgl

® Sympathetic Nervous System (Norepinephrine is the  neurotransmitter
substance): It stimulates vasoconstriction by activation of alpha adrenoceptors on

vascular smooth muscle.
:(Norepinephrine cséialyod! 5o dxasll dl8LI35LI) (Sympathetic Nervous System) goluawd! oasll jlgx!
), (alpha adrenoceptors) & yuys¥ Wi &Mdizus bt we (vasoconstriction) dges)l due gl §aii judoy pody
T— alegh clulall Lol e 839 gall



Nervous Regulation of
the Circulation

Autonomic Nervous System : colandl easll lgal

® Sympathetic Nervous Svstem:
Pl 385 guiod Balelg dlegll daglaall 85115 JI 4382 (vasoconstriction of arterioles) &byl g
*  Vasoconstriction of arterioles results in increased vascular resistance and

redistribution of blood flow.
«(venous return) g9l 392l 83L139 (g9l pudl @ 35L15 JI 6353 (vasoconstriction of veins) 833931 g

*  Vasoconstriction of veins results in increased circulating blood volume,
increased venous return, which subsequently leads to increased ventricular filling and
stroke volume. . (stroke volume) dxdal &2l @ 33L35 (ventricular filling) craad! sdzal 83ly3 | B> ¢34y lao

| Increase in the activity of the heart (heart rate and contractility ).
(® 2
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Nervous Regulation of
the Circulation

Autonomic Nervous System coluaadl 3055 sl 3lgl

® Parasympathetic system:

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

(vagus nerves) pesall cuasdl 3853 o] cos (il Sy Jasa (8 @Sy Gles dagall aiddsg dygenl 8yl audas (6 L3l 39 sl
.(contractility) joLadl 858 blassly dall Lo Jame plassl JI g5
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Anatomy of the Sympathetic

Nervous Control of the S\

Circulation

el @ (dadadlly dyyaall 45 gl Slacll s ésa.u.” Jedl o olacll 7439 Ner e

e Qganll Bygull JI J545 @8 (a9 ((sympathetic chain) &g luawd! dududl
Nerves leave the spinal cord through
thoracic and lumbar spinal nerves, pass
into the sympathetic chain, and then into

the circulation through:

_~ Vasomotor center

~. Blood
/ vessels

® Specific sympathetic nerves innervate the | P s
vasculature of the internal viscera and the ' ‘
heart. .-ddls (internal viscera) &dslul clioM dygaull dse ¥l Cunsi s3aae dygluaw olacl

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

@ .(peripheral metarterioles) &byl &gy yisluall duegl undy JSiu uass &S gl Glacyl @
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The Sympathetic Vasoconstrictor System and its
Control by the Central Nervous System

idggandl de oW daylall ALY gu305 alusyy

The distribution of vasoconstrictor fibers varies: bl ol celaadl IS L 5 s
- Greater distribution in the kidneys, gut, spleen, and the skin.
- Less potent in the skeletal muscle and brain. $loally &S gl odlasll 8 15,50 8]
Vasomotor center: LSl legll 35l
- Located 1n the brain (reticular 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.

o (lower pons _laudl yuadlo medulla Jeazwall ¢ 5l 6 &Sl 3alall (8) ¢ Lol 8 péye
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Areas of the Vasomotor Center:

dc oM dayl8 dihia
1. Vasoconstrictor Area:

 colzandl easll 3leadl 6 due oM daslill OUgeas!l S ills (syiial ol 3y dpas!l LU
Neurons secrete norepinephrine which stimulates the vasoconstrictor neurons of

the sympathetic nervous system.

: de oM dowgae dilria
2. Vasodilator Area: : : ;

Fibers from neurons in this area project upward to the vasoconstrictor area and
inhibit vasoconstrictor activity.

3. Sensory Area; e dhaial

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 o.. baroreceptor reflex for blood pressure control)

gl o_)gJJ' uv‘.bg YYRERC] e (reﬂex control) _lS=idl («lebsy ~U-\49 ool gangiy Bads ebtw NG JS blas O Sd uuhu
el ke e daud (baroreceptor reflex) bsall OMdume yuSoiw Jzo



Olyeadl L8 OUyaall (capillaries) &godl Olsmidl lac o dygasll e gdl IS
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L4 duanb 555 (metarterioles) gy yiyluall elanag (pre-capillary sphincters)

!

All vessels except capillaries, pre-capillary sphincters, and most metarterioles are
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,

ol ) pall 3505 a5 JLdlyg (ol 3335 alol dagliall by ] g5 lagass

Sympathetic carry mostly
vasoconstrictor fibers and a
lot are present in the kidney,
gut, spleen, skin, and Jess
are in the skeletal muscle
and brain.

“teservoir function”) vic (arterioles) ©layddly (small arteries) el calyad! Jua 8 ysall dee gl
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Sympathetic
Vasoconstrictor Tone

Total spinal anesthesia
/
/

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

Arterial pressure (mm Hg)

Injection of norepinephrine
muscle (vasomotor tone). 28
de oM dizaall dahaall oo (Al B g lall S & 8 5 10 15 20 25
(456/455 2-0.5) s JS29 Shlal Jlasl —
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Effect of total spinal anesthesia on arterial blood
(&Slegll dadll) ddle gl cludall LA

pressure
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=, (Vasomotor Center) Ss>l Hlegll 35 sall dawlgy Ll blas 5 @Sl ©
ontrol o eart Activi e Vasomotor Center:
Control of Heart Activity by the V. tor Cent

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.
dojuand sie (pLaidl 8589 il Blyo Jume o Al ] dganiall &pag)l dpanll SLIN 455
il Slys Jame oo (dussll 835 dsasll BLIYI) ageall coasd] oo dasldll Lol e laxg

. Control of Heart Activity by Higher Nervous Centers:
2 , sl dgensll 3Shall daulgy ()l blas 6 oSl
&Sl Reticular substance k

Wil Hypothalamus can either excite or inhibit the vasomotor center

Cerebral Cortex Sl Plegll $Sall bz ol stnd o Lo

dSeall 8yl

do sl asll

® 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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_ (StrokeVolume)  Control of Arterial Pressure
optaatl ol e Bl Slisall sl b gyl @Sodl 6 easll 3lgadl 59

The entire vasoconstrictor and cardioaccelerator functions of the SNS are
stimulated as a unit. At the same time, there is reciprocal inhibition of the
normal parasympathetic vagal inhibitory 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).

By 8395 (SNS) ool rwanll 3lgadl dsulidl il gy ile ol Gapisll @ilbsg peas suisd @i
(oo 583 3Leall) pasall sl o doslal] dympdall dagzall ElyLasl) Jolize ot Sy i Bl 89

These effects can double arterial pressure within 10-15 sec. Sudden inhibition
can decrease pressure by half within 10-40 sec.
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Increased Arterial Pressure during Exercise: 8335 85,8 83Lyj

During exercise, active muscles require greatly increased blood flow.
dmoga Sleg gugs S

(P 3835 el o) Sy %A40-30 dewy 83L13) Slisadl sl bnsds ¢ Lyl
® 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).
: Sleadl dngias Loyl zy (opasadd] ead Boliall oia dagss 48 @y gl 8 gll udi B . sl Hleadl 8 &S yodl Bblall s oy yadl fay
“\9)__ heo 285 Sldaslloda (Sl Sleghl 3534l 6 Cdadll auyudy Slegll govadl gbolia juand eIl 6 )¢ landl gl 8 bduall S|
(Gl of U1 Bl Jza) o331 5ol Ol cpo apaall 3 Lol lia Srasag onlissll bl 8aLy3 aSlaal (g395 JSit lsadl pull

® [ ocal vasodilatory mechanisms.
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have entered the

Once signals

throughout the systemic circulation
decreased heart rate and contractility.

medulla
secondary signals inhibit the vasoconstrictor
center and excite the vagal center. This results

in vasodilation of the veins and arterioles
and

Therefore, stimulation of the baroreceptor
reflex reduces blood pressure through a
decrease in peripheral resistance and a decrease
in cardiac output. Low pressure has the
@pposite effect.

&S bl daglaall Ldas: M3 1o pll oo jpas J| 38y badll OMduue puSie juaxd 16 A

Arterial pressure (mm Hg)

The Baroreceptor Reflex =

150

100

50

Sl ST Sasud el plassl Ul 8 Lol (Cardiac Output) 4l zLudl s

b dy sl Oblal o8 (Medulla) Sebwall ¢ sl ] Sllagl Joss 3 3ay
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Both common Carotids released
carotids clamped

-

0 2 4 6 8 10 12 14
Minutes

Typical Carotid Sinus Reflex on Arterial Pressure
Caused by Clamping Both Common Carotids =
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The Baroreceptor Reflex

Zpu.?c” dobg gt Sl aa b g

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.

wB38oll I clilzadl imog o JEodl ase
«(Baroreceptors) baall SMldiue saai 8 (plassl Sasy
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Mechanisms for Maintaining Normal

, s
Arterial Pressure oo

4Lall bball b dnuls: Sl oL

® Arterial Baroreceptor Control System:

gy NS, de duvae OLL:, Ldtwal
Receptor:  Spray-type nerve endings

(Baroreceptors / Pressoreceptors — Laadl OMdrwa) (3¢ ogd slasg 31l Sleadl oybyidl) 8 5o S AU yadl e gl ylas %9
lL.ocation: in the wall ot 1arge artefrial VCSSCIS internal carotid artery and the Waﬂ Ot 201t1C

arch; (baroreceptor, pressoreceptors) Sl el 8 badall OMdizua Jub @z ¥ o2l go o)l S
Stlnisesue ST L Lo R S
elo 180 o> e aBYl aadl ] Jadg e sudl salizog o2y
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.
.(Systole) oladl Ll Lol gMb| Ju=aslsyy 30 &‘sw el bors e Jasi lgS) pline Sy Byazsd gl ugd M tzn Lo
.(Diastole) b lusl el Jasg e ol 5 Ol 308 deyuy OMdzwall 030 ol Sl 1o 355 ela
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Arterial Baroreceptor Control
System:
e cac ye Ohladl 310l Sl G Lsadl Jaa:(Pathway) Olsladl slua

«(Glossopharyngeal nerve) o92ldl  Sludll ceasdl JI (Herring’s nerve) |' |
Jebzwall g3l 8 (Tractus Solitarius) sl Jeedl JI “ [~ Hering’s nerve

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

(Vagus nerve) paall cuasll ye 5031 4098 o Olsladl Jaus
Jebazauall g L5l 3 dbasall s ]

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

“—— Glossopharyngeal nerve

rV)‘.‘
— Carotid body
T Carotid sinus

—— Vagus nerve

Aortic baroreceptors

-
40



l pg  Arterial Pressure (Sl baall)

Baroceptor Reflex with decreased Art. Pressure

1 Stretch on carotid sinus baroceptors Ll ol &Mdizaa e saadl plass

J Firing rate of carotid sinus nerve Fledl el cuas 8 Sl Jusa plasdl

bj‘ljlﬁbxl d T Sympathetic activity gogll bladllealys
39l yedis Parasympathetic activit - ,
Ifarasympat) t>(/) tﬁe heart 4 to heart and blood vessels = <! (Sympaﬁthetlc)
<dall (hetic 404l dsegily dall

Al Olys Jama Balyy
2Ll 898 5L
8aLy3) Ol yddl geas
LIS 48yl dagliall

T Heart rate T Heart rate

T Contractility

(TPR Constriction of arterioles (T TPR)
s3yoll sgall 5305 T Venous return

& el plasd] ! Unstressed volume
bgdiall

Pa toward normal



Carotid Aortic arch
sinus baroceptors

baroceptors

Baroceptors

w/increased P carotid sinus nerve @) o

V. nerv
glossopharyngeal nerve agus nerve

Medulla Nucleus tractus solitarius

) B

Increase HR Vasoconstriction
Increased SV

l .

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

@ Heart

@ Blood vessels
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® Carotid and Aortic Chemoreceptors: = baall &dliius gs

Closely associated with the baroreceptors. ; : : :
(H+) c2 953401 U2l 8303 ol ((CO,) 0y90sSN ST S 83113 ((0,) csanasSHl ol

Stimulus:lack of O excess of €O)- of extess of (Fl :
d 3¢ pluc il 5Ll plucl pag (0 2-1 lans) Bydo slacl bue b ai

Receptor: located in several small organs (1-2 mm 1n size), carotid, and aortic bodies.

Each body has close contact with the arterial blood. Low pressure stimulates the
chemoreceptors because diminished blood flow reduces oxygen and increases carbon

dioxide and hydrogen ions. These receptors are not strongly stimulated until systolic
pressure falls below 80 mmHg. Edzaall 030 3hof b2l plasil. ilsadl pll 2o B Jladl e lgio pur JS
038, cpun 9334l SUgule 9 ySIl ausST U wiag (Sl Jldy pull 3605 s ()Y

Pathway: same as Baroreceptor. ~u§f53(°1ﬂ80wJ§iJ! oLl baall pdsay > cod IS 3o ¥ oMzl |

o2l = T e Reflex: The signhals transmitted from the chemoreceptors into the vasomotor
center EXCITE the vasomotor center and increase arterial pressure.
sl pall s 8315 | go8a Lo 555l i iad Syl ilegll 3550l L ala Sl S¥ltizall o dasldll olylal (7

@
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Arterial Blood Pressure Regulation

Long-Term Control = 33l Jigb @S>l
Pl e gap
0939 V- gpriigonil iy
It 1s done through the Renin-Angiotensin-Aldosterone System [RAS].

When cardiac output decreases, it decreases CO 1n all the body including the
kidneys. SIS 8 lay pusdl elosl guan 8 4y 4516 ((Cardiac Output) (<8l z Ll adsay laaze

When the globular filtration rate or the renal perfusion decreases, the kidneys waill
respond to this by increasing renin production.

(Renin) eyl sl 8alyys ) IS G A o101 Ay 33l o (GFR) (S iyl Juma iy Laie
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Baroceptors in long term AP
regulation

baall Odzue HBiags 2 I 1 8aal pull bhss e Blasdl @i 13] Ko

(853 @le 160 J20) "spaadl" gouuall lia e lguss s 25 (Baroreceptors)
Al ) a1 g il 8 S St dage e ol EMditun 6 (U

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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| saiszasl S| (Angiotensinogen) ¢ stsudsas¥l iy aséy (Protease) o) Jie il 9o cyarll ®
68331 8 (ACE) s gl Jagond Olay 3l ddawsloy I cuasiouanil I | ppaciounnddl Jugod oy @

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.

* Renin 1s secreted by the juxtaglomerular apparatus in response to a reflexive
sympathetic activity or beta receptor stimulation, decreased central volume of

blood or decreased plasma Na+.
Sleesl yolonall Slgadl (o Il 5303
:J &l (Juxtaglomerular apparatus)
all ¢35 sall @onadl plasl
(Na+) Lyl pgasg.0 plasdl
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° ° dayldll slgall &99|uAJSU
Angiotensin II s
Plax>18 (0 (850 st 90
.(Octapeptide) dsxal

* One of the most potent vasoconstrictors KNOwn. | (s oty oLl eslas)

* Octapeptide (8 amino acids). i

* Constricts principally arteriolar smooth muscle to increase resistance.
* Stimulates the vasomotor center of the brain.

* Stimulates the release of Aldosterone (steroid hormone) by the

* Inactivated by angiotensinase enzyme. (g9 09032) sossiegaliliShol sad
Al aall L oy
Spant g2l @33 dlaialgy aldani @y «
.(Angiotensinase) @




il Yl e (*Na) posssall SUgyl jolazal ssle] 330
clo jules| = pousgall polaal 8sle] (Proximal tubule)
e oYl GeS f’"‘” @x> dalsy =

Effect of Angoiotensin to Cause Retention of Salt and Water

relally lall jules! (8 cpewigus N30

el et Olsa 64 sladia Go-g haall ol £5aS a Y of S
@ Direct Renal Effect (can decrease urinary output 4-6 fold):

Enhances the reabsorption of Na ions from the proximal tubule (Na

reabsorption = water retention = increase in volume... vasoconstriction).

S 5581y 0 pezeng a1 318
@ Stimulation of Aldosterone Secretion from the adrenal glands

Increase in salt reabsorption by the kidney tubules, increase in extracellular fluid
sodium, and water retention. &l zyls Bludl possso i dsglsll ol S &lall olazal Ssle] i

g 3 : .p..\le:;o-'é.\ng L,]LJL\Q elall julest JI $352
OCKS Dra whnicn 1S a local mediator or vasodilation:
@ Blocks bradykinin, which is a local mediator ot dilaf

So, blocking it causes vasoconstriction. e ol pugl oy e g 90 1 Soulydl s
Lgoudl dee gl goaid | gods dayss
e

N,/
)



Aldosterone

M gl 40 98 &y lavtanl 45 A 8801 8388 (40 5380 g9 et (5030

* Steroid hormone secreted by the adrenal medulla in response to
angiotensin II formation.

elally possgall olaal 3sle] ju3=8 M5 o sull @ a3y

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

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

el paog pall s 9y 5 033U elad) Olelus bac zlisy
LMl 151y Oldg p el e sazey 45Y A
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The Role of the Renin-
Angiotensin System in
Regulating Arterial
Pressure

Decreased Arterial Pressure

Renin (kidney)

y
Renin Substrate =" Angiotensin | (10 amino

(Plasma protein) acids)

= Angiotensinogen _
Converting enzyme
(Lung)

Angiotensin |l

(8 amino Anglotensmase
aC|ds)
(Inactivated)

Renal Retention Vasoconstriction

of Salt and Water /

lncreased Arterial Pressure
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Antidiuretic Hormone (ADH, Vasopressin)
«(Hypothalamus) =Wbgll 8 aead e (Oligopeptide) dxuadl (olax3l 118 s ny 90
2l G 03181 U8 dalsdl dpalsll asl 6 (35dg
1. ADH is an oligopeptide that is synthesized in the hypothalamus and stored in
the posterior pituitary before it is released into the bloodstream.

2. ADH release i1s stimulated by osmoreceptors in the anterior pituitary, triggers

ADH and thirst (2% osmolaritv) chaneoe is enouch. :
dolodll dalsll -5 (Osmoreceptors) duygewdl OMdzuall dawlgs ADH 3158 3a3
oidaslly ygeadl Loyl 3o g 03l38] jubscd 655 daydganll 8 %2 dewcy 383 o] Co>

3. These hormones prevent aiuresls (10Ss OI  Water 10 Urne) i case or

dehydration and hypovolemia.

SO Jodl 8 elall lags 6' (Diuresis) 31333 a3 Sligaygll 0i0
.(Hypovolemia) pul g jadiig Blasdl &l =)



ADH (Vasopressin) and Blood Volume

Ang Il Hypothalamus
receptor
Maxillary
Osmo Body
receptors
Increased

osmolarity Optic

chiasma Posterior
Pituitary e
H20

Vagal Anterior
afferents Pituitary

Atrial
volume

receptors TTP R Volume

Retention




ADH (Vasopressin) receptors

ggaall de ¥l 8o Cuudg (ddlegll cludall OVl 8 Q45

V, receptors are in vascular smooth muscle. 2 5IS1 Aalondl SLa 3 o I LRI S o
V, receptors are in the principal cells of the renal collecting duct.

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

omedl dydgand e Blasdl 6 seluig doolsdl Slgaal L6 slall jolaal ale] 3jes
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The Renal-Body Fluid System for Long Term Control fg Arterm] 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). lia. byl sl b adiy (Extracellular fluid) ddsdl zls Sl y0 81315 &4aS e pudl go2ny Lowse
el goruall Jl badllsgmy o GBI Bzl b (S aedi of ] g8 brall (5 glaiydl
(b2all e 25Ul LYl = Pressure diuresis :ddasll 030 aude)
Quantification of pressure diuresis using renal function curves J'J”“ =2l (Quantification) pseSdl

'4JUL9QJ'LJL&¢>uA‘5L¥>uﬁub Sl
As pressure increases urinary volume, there is an equal effect on )t e urinary output of salt

(pressure natriuresis),

i.e. the relationship is similar for sodium excretion

zoxkall Jodl @ slsiy pall s 33015 go

Jodl 8 passaall z3b e Lalas qyliua 3515 Gamyg
possgall z b = Pressure natriuresis : ewd9)
(badll e sl

a8Mal) dglian poysgall zhsls bl oy d8Mall o ¢
elall 20

(o2} ~
T T

(&)
T

Urinary volume output
(times normal)
w BN
T L}

n
T

-t
Ll

Typical Renal Output Curve
Measured in an Isolated
Perfused Kidney

Lelio &gy dgine 45 8 uldl o>3gadl golSIl Zlys il oo
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_ Afferent Efferent
ANP dilates the afferent " Arteriole Arteriole
arteriole leading to oy
increased blood flow and | Blood flow =3k
filtration -> diuresis Glomerular
posssall yrall 3l aadl capillary

Atrial g
Natriuretic N

ANP suppresses
reabsorption of Na+ in

Peptlde collecting duct and — Collecting

other segments of the duct

(A_NP) \nephron -> naturesis /

Increased excretion of
water and sodium

http:/ /www.vivo.colostate.edu/hbooks/pathphys/endocrine /otherendo/anp.html

[Thanks to
Wikipedia
commons for
diagram of
nephron]




Cardiac distension
Sympathetic stimulation
Angiotensin Il

ANP
BEND {|Renin «——
Vasodilation
Blood Blood Natr|ureS|s
*Pressure iVqume Diuresis

https:/ /www.cvphysiology.com/Blood%:20Pressure/BP017 @ '
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JWhat Can I Do?

Bl gaa yoia 230 pull bads ¢ laiyl

* High blood pressure is a lifelong disease.

sl by @Sl o Say

* Blood pressure can be controlled not cured. il (S Lasd Y as)

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

s Jla audl bas e 8 ylacdl
ol

(Stroke) dxelasdl &l
(Heart attack) d.dall &4l
(Heart failure) <)l Jaé

(Kidney disease) LI (olal

T ——————————————————————
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(3931 8aly o (Slad s 3] iell olas]
Ul Jay blid duylas «

JoaSIl o 8 blyddl cand .

ol e e MBYl .

.(Stress management) gl 8415] «

dWhat Can I Do’

* Loose weight if your overweight.

Get regular physical activity.

Avoid excessive alcohol.

Stop smoking.

* Manage your stress.

2dall ol Ly
<Jall o elie Jolue
.(Heart-healthy diet)

®* 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.

sl g0 @y gadll Jasl gilgn plasl 48l
wall 2o oYl ey 53U dablie -
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* Commandments for Blood Pressure Control:

American
-Know your blood pressure -Eat a low-fat diet P “J Heart
Associatio
* Have it checked regularly * According to AJ:[A. regulations
-Know what your weight should be -Don’t smoke cigarettes
* Keep it at that level or below * Or use tobacco products
-Don’t use excessive salt in cooking or at meals - Iake your medicine exactly as prescribed
* Avoid salty foods * Don’t run out of pills even for a single
day g_o_gs_‘_)
Lelsa

-Keep your appointments with the doctor

-Follow your doctot's advice about exercise
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IMain medication for HITN

Mg.ouﬂ plai Olyols/Olaca

Lol Sl » Angiotensin II receptor blockers
» Diuretics: o] o pulally B3I Jilgudl Juh (ACE):
* Rid the body of excess fluids and salt * Interfere with the bodies production
B pl Sy of angiotensin, a chemical that

causes the arteries to constrict
* Reduce the heart rate and the work of the (narrow) 5ola o ppmuiigumidl 7| Bush

heart (gl gadl) Ll Jae Mg all Slys Jano Y : (Eee oYl ) sl §a o
: : » Vasodilators: ooyl
» Calcium antagonists: p5xdSI Olslae &gl Olawga

®* (Cause the muscle in the wall of the

* Reduce heart rate and relax blood vessels blood vessels to relax, allowing the

© Aygeddl dee gl S LMl Blps Jase s vessel to dilate (widen). ®

Lo gad 33L3g lgmwgn zxaun e dagodll duegdl slan 8 OMLasl 546






