Blood Pressure Regulation Part 3

from previous lec:

we talked about neural mechanisms
- Autonomic regulation
= Sympathetic control
= Parasympathetic control
- Medullary control
- Reflex regulation
= Baroreceptor reflex (high pressure receptor , in the arch of aorta-X nerve- and
carotid sinus-IX nerve- , they are mechanoreceptor -sensitive to the change in blood volume
and therefore to BP.

Today we are talking about chemoreceptors , there position ,innervation, stimulants and
how they works :
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position: Arranged as bodies in the carotid artery (carotid I, Resolralorycenlev -

bodies) and arch of the aorta (aortic bodies).

Innervation:
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Carotid bodies, IX nerve, to either VMC (at low pressure) or A s

CIC (at high pressure), and to respiratory center.
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Stimulants: Changes in blood chemistry (Poz, Pcoz). | ] G|
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When the BP falls, Poz will be low ....vice versa. Y

Common carolid
aery

i tachycardia
Vasoeonstricon

How they work:
-primary effects:
*low BP MEANS low Poz >»>>>> ++VMC ( vasoconstriction)>>>> BP rises.

*high BP MEANS high Poz >>»>>> ++CIC ( -- heart rate - bradycardia-)>>> -- CO »>BP
decreases

VIN: when VMC is stimulated, CIC is inhibited ...vice versa

-secondary effects:
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Respiratory center == Hyperventilation P ‘PCOZ } Inhibitions of CIC == Tachycardia
Low BP Secondary effects

vMC

Secretion of catecholamines

Tachycardia
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Notes: -chemoreceptors play a major rule in regulating blood chemistry by increasing/
decreasing ventilation . also, they can regulate BP when it drops below 70 mmHg.

- Baroreceptors have the major rule in regulating BP.
- after hyperventilation , the lungs stretched which stimulates pulmonary stretch
receptors to prevent over ventilation.

CUSHING'S REFLEX, CNS ischemic response:
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It's a neural mechanism ,that regulates BP if there's a reduction in [[Gross hypotension of increased IGP |
cerebral blood flow due to hemorrhage , fumor, emboli or any | ogersazes cereia. pioss o |
decreased blood flow to VMC
obstruction. - _
| Hypoxia and hypercapnia at vmc |
L .
The cerebral blood vessels compressed >»> reduction in blood flow To [—Stone s“mu'f--on ofvmc 1]
the VMC >>>hypoxia and hypercapnia >>>VMC is activated and the CIC is | intense vasoconstriction |
inhibited >»>> vasoconstriction ++Resistance >>>rising in the blood e mssufe |
pressure »>>restore blood supply to the brain tissue. +
[ Activation of baroreceptor reflex |
- N +
Vasoconstrictions leads to activation of baroreceptors ,as a result l Reflex bradycardia 1
bradycardia.

This is not a normal condition. It's the last option in emergency situation when the blood is lower than
25 mmHg.

The atrial stretch reflex

we will talk about there position ,innervation, stimulants and how they works :

position: in the walls of both atria and lung tissue near the pulmonary capillaries.
Innervation: they are in the chest so the X (vagus)

Stimulants: mechanical change (the blood volume) not the chemical change.... They're
considered as baroreceptors.

How they work:
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ejection(++heart rate).

This process is called Bainbridge reflex .

VIN: increasing atrial pressure leads fo increase filling of ventricle>>> ++ cardiac output »>>> arterial
pressure>»>> activation of baroreceptors >>>> decrease the heart rate (reflex bradycardia)




But the Bainbridge reflex is it predominant the buttered acceptors mix
Total response is increasing in the heart rate
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Volume reflex:

volume reflex Blood |
We still talking about atrial stretch reflex. Vollime
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++blood volume>>>++ atrial stretch>>3 responses (\ Horeteh
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1) dilation in renal arterioles>>> ++glomerular ‘ renal ][ v
. . . ADH Sympathetic||Natriuretic
capillary pressure>>> ++glomerular filtration>>> Activatly Peiatide
increasing of water and sodium excretion and oo
ur\ine for-mafion Water Excretion

2) decrease the secretions of ADH by transmitted segments to hypothalamus >>> no ADH
( antidiuretic hormone ) means no reabsorption in the kidney tubules

3) _secretion of chemical substances from the atrial walls (ANP)>»>> powerful diuretic
process

and by the increasing of sodium water excretion the blood volume will decrease and BP will.

The vascular mechanisms operate within seconds to minutes of alteration in blood pressure.
These are: capillary fluid shift ,stress relaxation.

Capillary fluid sift:

Capillary Fluid Shift

pressures at the beginning pressures at the end

The equilibrium of fluid exchange across the of the capillary of the capillary
capillary wall (between the blood and the — fo = = ~ =
interstitial fluid) is determined by the hydrostatic = | = ERERE
pressures and oncotic pressures that exist across

the capillary wall. This fluid exchange is controlled ¢ _____________________ y

by the capillary blood pressure, the interstitial [T 1

fluid pressure and the colloid osmotic pressure of .t owcou meee i wct o 23 mostte i e st
the plasma.
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At low pressure, reabsorption more than filtration ...... fluid shift from the interstitial to the capillaries >>>+++
blood volume>>++ BP

At high pressure, filtration more than reabsorption ...... Fluid shift from capillaries o the interstitial »>---
blood volume >>> -- BP

Stress relaxation:

when is blood pressure increase suddenly the vessels extend response (stretching in the wall)
>>>relaxation in smooth muscles >>> -- vascular contractility>>> --BP.

Reverse stress relaxation:

When the blood pressure decrease>>> the stretching decrease>>>+++ vasoconstriction >»>+++vascular
tone >»>++BP
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HUMORAL CONTROL MECHANISMS

Epinephrine (through o, receptors) Epinephrine (through B, receptors)
Serotonin Histamine

ANG I ANP

AVP Bradykinins

Endothelin PGE,, PGI, NO

Long-term mechanism , renal mechanism :
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Needs days and effects to long term . o |
Control the amount of sodium water excretion from the é s : i
lung>>> regulating blood flow.... (it's an intrinsic feature of FEat
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the intake = the output ¢ & ..point
But if the arterial pressure increase, the urinary volume increases too
Diuresis: excretion of water , Natriuretic: excretion of sodium
If the pressure decrease>>>> oliguria cpssall s el aliaial laef Eun
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Because of the change in the glomerular pressure

Increased arterial pressure




Angiotensinogen

Hormonal requla'ﬁon . Sympathetic nervous =
system
. 1 BlOOd PreSSure g JG cells Produce > | ‘Renin
Look to the diagram and resd these notes: }Plasma Na* ——————>
B-Adrenergic sm— _" -
- J6= Juxtaglomerular cells e
- The ACE produced mainly by lung W oyl |
tissue ——
, A pioama
- Two responses in the
hypothalamus: thirst and

inhibition of ADH l l
- When the BP increase , the L4
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venous return increase, body fluid L control center |

increase >>>> (pi ll Jad el g
Aldosterone
, I—;—/ /

| Vasoconstrict |fCa'r;ﬁs<:7v::sc:Iar ‘ TTh"St lt Na* reabsorption

\ tBody fluid
1 Blood pressure ) <€ volume

(B9L9)aSi) se ¢ il dany 3 yalaall Cuald () &5y lua



