
 11
 3

 11.1  https://www.flickr.com)

 (Local control of blood flow)

 (perfusion pressure) 
 ( ) 

Blood flow  =  Perfusion pressure
Vascular resistance

[u[

 (extrinsic control) 

 (intrinsic control) 

 (paracrine) 

https://www.flickr.com)/


446

 ( ) 
 (critical tissues) 

 ( ) 

 (active hyperemia)

 (  11.1)

 (precapillary sphincters) 

 11.1 

 (

)



447

 11.1  ( )

 ( )
-1 (ET1) 

 (NO) 

 (TXA2)  (
)

 (PGI2)  (
)

 (
)

 (
)

:  Cunningham  Klein, 2012)

 11.2 :  Cunningham  Klein, 2012)



448

 (reactive hyperemia) 

 ( )  ( ) 
 (inadequate) 

 (compression of blood vessels) 
(nonpigmented epithelial tissue) 

 1  ( ) 

 (oxygen debt) 

 11.3 
:  Cunningham  Klein, 2012)

 (blood flow
autoregulation)  (denervated organs) 

 (
)



449

 11.4 

) 
 100 

 100  (  A) 
140 
140 
20-30 

 110  (  B) 
 100  60 

 60 
 20-30 

) 
 90  (  C) 

 40-220 
 (steady-state) 

 (
60-190 ) 

11.4 

 (autoregulation range) : 
  Cunningham  Klein, 2012)

 11.4 

 (

)  (
) 

 (



450

) 
 ( )

 11.5 
:  Cunningham  Klein, 2012)

 ( ) 

 ( )  11.1
-1 (endothelin-1)  (endothelial cells) 

-1 

(Nitric oxide, NO) 

 (erectile tissue) 
 (external genital organs) 

 (engorgement)

2 (thromboxane A2, TXA2)  (prostacyclin, PGI2) 
 (platelet aggregation)

2

 2 

2



451

2

 (histamine) 
 (antigen)  (bradykinin) 

 (kallikrein) 

 (subnormal blood flow) 
 (pressure sore)

 3 
 11.6 

 ( )  1 
 2 

 (
) 

 ( ) 

 (
) 

 11.6 
 ( : 

  Cunningham  Klein, 2012)
 ( ) 

 ( ) 



452

 (atherosclerosis) 

 (
)  (

)

 11.7  2 
 13  5  (  11.7 ) 

 ( )  -1  (
)  +1  ( ) 

 11.7 

 10-15 
 2  1)
 (ventricular

stroke volume)  2) 



453

(systemic
hypotension) 

 (airway
pressure) 

 11.7  2 
:  Cunningham  Klein, 2012)

 (neurohumoral mechanisms of cardiovascular control)
 (extrinsic control mechanisms) 

 (intrinsic control mechanisms) 

 (critical organs)  ( )  (
) 

 (noncritical organs) 
 ( ) 



454

? 

(TPR) 

 ( ) 

 (
) 

 4 
 (cardiovascular reflexes)  1) 

 (arterial baroreceptor reflex) 
 (set point) 

 ( )  2)  (atrial volume receptor reflex) 

 (cardiac preload) 
 2  (defense-alarm reaction) 



455

 (playing dead reaction)  (vasovagal
syncope)

 (adrenergic receptor)  (adrenal gland)  2 
 (alpha-adrenergic receptors and beta-adrenergic receptors) 

1 2 1 2

 2 
(muscarinic cholinergic receptors)  (nicotinic cholinergic receptors) 

 5

2 (M2) 3 (M3)
 11.2 

 ( 1 2) 

 (arteriolar vasoconstriction) 

 ( ) 

 (vasoconstricted
organs)  (nonvasoconstricted
organs) 

(venoconstriction)  (central circulation) 
 (central venous pressure)  (ventricular preload)

 (stroke volume) 
 (central blood volume) 

  1

 (cell-to-cell conduction velocity) 



456

 11.2 

1

2 )

)

 ( )

1  (
)

 -  -

 ( )

2

)

2  (

)

1 - 
-  

 ( )

3

)

)

)

)

)

)

)

)

 ( )

)

 Cunningham  Klein, 2012)



457

2

2

2

 ( ) 

2

2

2

2

1

3

3  (
)  (vasoconstrictor effect) 
 (vasodilatory effect) 3

3

3

3

3  3  1) 

3

 2) 
 (external genital organs) 

3

 3)
 3 3

 ( ) 3

 (
) 

 (defense-alarm) 



458

 (sympathetic cholinergic vasodilatory nerves) 

 (
) 

3  (
) 

 (muscarinic receptor agonist) 

 (arterial blood pressure) 
 (baroceptors) 

 ( ) 
 (arterial

baroreceptor reflex)

 11.8  ( :  Cunningham  Klein, 2012)

 11.8  (arterial baroreceptors) 
 (carotid artery)  (aortic arch)

 (carotid sinuses) 



459

(stretch)  (distension) 

 (distortion)

 ( )  11.9 

 3 

 (mean arterial pressure, MAP) 
 (  50 )  1-2 

 (pressure wave) 
 (  75 .

) 

 (  100 ) 

 11.9 
:  Cunningham  Klein, 2012)

 (  11.8) 
 (aortic

depressor nerve) 



460

(Hering’s nerves) 
 (beat-by-beat) 

 11.10 

 (
) 

 11.10 
:  Cunningham  Klein, 2012)

 (compensatory response)  1) 
 (

)  2) 

 (uncompensated state) 



461

 1 
(hemorrhage)  40-50 

 10-15 

 11.11 

 11.11 
:  Cunningham  Klein, 2012)

 (moment-to-moment stability) 

 2-3 

 (atrial volume receptor reflex) 

 (volume receptors) 
 (

) 



462

 (total blood volume)
 11.12 

 11.12 
:  Cunningham  Klein, 2012)

 3  1) 
 (hypothalamus) 

 2) 
 (pituitary gland)  (antidiuretic hormone,

ADH) 

 (arginine vasopressin, AVP)  3) 

 2 (angiotensin II)  (aldosterone) 
 (renin-

angiotensin-aldosterone system) 
 ( ) 

 ( ) 



463

 2 
 (cardiovascular reflexes) 

 1) 
 2) 

 3) 

 (psychogenic effects)  (psychogenic
response) 

 (anxiety) 

 2 
 ( )  ( ) 

 (
) 

 (ADH)  2 
 (

) 

 ( ) 



464

 70 
 120 

 11.13 
:  Cunningham  Klein, 2012)

 (vasovagal syncope) 
 (playing dead reaction 

 (playing possum) 
 (faint) 

 11.4 

 (vagal activation) 
 (syncope/ fainting) 

 11.14 
:  Cunningham  Klein, 2012)



465

 (extrinsic control) 

(intrinsic control) 

 (paracrine) 

 3  1) 1

2

 2) 1

 3) 

2

1. 
. 
. 
. 
. 
. 

2.  120/80  100 
 130/100  105 

. 

. 

. 
. 
. 

3. 
. 
. 
. 

. 
. 



466

4. 
. 
. 
. 
. 
. 

5. 
. 
. 
. 
. 
. 

6. 
. 
. 
. 
. 
. 

7. 

. 

. 

. 

. 
. 

8.  250 . 

. 

. 

. 
. 
. 

Berne, R.M. and Levy, M.N. 1993. Physiology, 3rd ed. Mosby – Year Book, Missori. 836 p.
Bloom, W., Fawcett, D.W: 1986. A textbook of histology. W.B. Saunders, Philadelphia. 1033 p.
Boron, W.F., Boulpaep, E.L: 2009. Medical physiology, 2nd ed. W.B. Saunders, Philadelphia. 1352 p.
Cunningham, J.G. and Klein, B.G. 2012. Cunningham's Textbook of Veterinary Physiology 5th

Edition. Elsevier - Health Sciences Division, Melbourne. 624 p.
Guyton, A.C., Hall, J.E. 2006. Textbook of medical physiology, 11st edition. W.B. Saunders,

Philadelphia. 1120 p.
Lind, J.M. et al. 2006. Genetic basis of hypertrophic cardiomyopathy. Expert Rev. Cardiovasc. Ther.

4 (6): 927-34.



467

Martini, F.H., and Bartholomew, E.F. 1999. Structure and Function of the Human Body. Prentice
Hall, New Jersy. 406 p.

Scott, A.S., and Fong, E. 1998. Body Structures and Functions, 9th edition. Delmar Publishing, New
York. 160 p.

Sherwood, L., Klandorf, H., Yancey, P. 2012. Animal Physiology: From Genes to Organisms. Brooks
Cole, Delaware. 896 p.



468


