Regulation

In cardiovascular system



The role of nervous system
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Types of regulation
- general view

2 basic types:
v Nervous regulation

v Humoral regulation

v'Feedback control - negative
v - positive

autoregulation — local regulation — system regulation



Feedback regulation

Simple Feedback Loop

http://www.slideshare.net/drpsdeb/presentations



REGULATION
IN CARDIOVASCULAR SYSTEM

Main function:

* keep relatively constantaneous arterial blood
pressure

e Keep perfusion of tissues



Regulation of vessels tone

* Tone of the vessels = basic tension of the
smooth muscle inside of the wall

(vasoconstriction x vasodilatation)

* Regulation - local autoregulation
- system regulation



Autoregulation

Autoregulation — the capacity of tissues to
regulate their own blood flow

Myogenic theory — Bayliss phenomenon (as the
pressure rises, the blood vessels are distended
and the vascular smooth muscle fibres that
surround the vessels contract; the wall tension
is proportional to the distending pressure times
the radius of the vessels — law of Laplace)



Autoregulation

* Metabolic theory — vasodilator substances tend to
accumulate in active tissue, and these metabolites
also contribute to autoregulation
— ending products of energetic metabolism — CO,, lactate

acid, K*
— effect of hypoxia (circulation: vasodilatation x pulmonary circulation:

vasoconstriction)

— Adenosin — coronary circulation: vasodilatation



Autoregulation

* by substances which releasing from:
— endothelium
— tissues



Substances secreted by the ENDOTHELIUM
Vasodilatation:

Nitric oxide (NO) from endothelial cells
(originally called: EDRF)
Prostacyclin is produced by endothelial cells

Thromboxane A2 promotes platelet aggregation
(important prostacyclin — thromboxan balance)
Vazoconstriction:
Endothelins (polypeptids — 21peptides)
three isopeptides: ET 1, ET 2, ET 3



Substances secreted by the tissues:
Histamine - primarily tissue hormones.

General affect: vasodilatation - decrease periphery resistence, blood pressure

KININS: 2 related vasodilated peptides
Bradykinin + lysylbradykinin (kallidin).

Sweat glands, salivary glands

10x strongers than histamine
Relaxation of smooth muscle, decrease blood pressure



Systemic regulation

By hormones

Catecholamines — epinephrine, norepinephrine
- effect as activation of sympathetic system

RAAS - stress situation
ADH - general vasoconstriction

Natriuretic hormones - vasodilatation



Neural regulatory mechanism

Autonomic nervous system

Sympathetic: vasoconstriction

All blood vessels except capillaries and venules contain
smooth muscle and receive motor nerve fibers from
sympathetic division of ANS (noradrenergic fibers)

- Regulation of tissue blood flow
- Regulation of blood pressure
Parasympathetic part: vasodilatation

Only sacral parasympathetic cholinergic fibres (Ach)
inervated arteriols from external sex organs
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Redistribution of Blood Flow During Exercise

Cardiac output

25{/min =

100%  3-5% 4-5% 2-4% 05-1% 3-4% 80 - 85%

Heavy exercise A ~20{ /min.

Heavy
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P Rest
Wy 8
CY
~ 1 L/min

100% 20-25% 4-5% 20% 3-5% 15% 4-5% 15-20%

Cardiac output
5{/min. =5{/min.
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Redistribution of Blood Flow During Fxercise
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