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Poddajnost pazni tepny.

1 Physiology department




Otazky z fyziologie — jaro 2021

— Pruznost tepen a jeji vyznam

— Arterialni tep, pulzova vina
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Faktory ovlivnujici arterialni tuhost

A. Vascular Structure B. Stiffness Pathology

Tunica adventitia

Tunica adventitia
+ Collagen deposition

.

Tunica media
Smooth muscle cells
Elastic fibers

Tunica intima

Monolayer of endothelial
cells
Internal elastic lamina

Fibroblasts * Increase in fibroblasts

Collagen-containing

matrix

External elastic lamina Tunica media — Degradace elastinu
* Collagen deposition — Depozice kolagenu
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« Elastin degradation

« ATIR&MR |
» VSMC stiffness
* Increase in a-SMA
& B1-integrin

Tunica intima
* Endothelial dysfunction
* Oxidative stress
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»  RAAS Signaling — Endotelialni dysfunkce
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Dusledky zvysené arterialni tuhosti

LV hypertrophy brain damage
‘A m

myocardial ischemia kidney damage
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Pulzova vina

A A
P[mmHg] P[mmHg] STK/P,
P,

R DTK

Dopredna systolicka vin el tel
opredna systoliCKa vina
P yStolet PTK=STK - DTK
Odrazena vina stf. TK=DTK+1/3PTK
AP=P, — P,
5 Physiology department STK — systolicky krevni tlak, DTK — diastolicky krevni tlak, P, — tlak na vrcholu systolického toku krve, P, — tlak odraZené viny , IVI U I\I I
PTK — pulzovy tlak, sti. TK — stfedni krevni tlak, AP — augmentacni tlak I\/l E D




Pulzova vina v ruznych cévnich segmentech

160

120 ﬂ ﬂ

80

120 - systolic pressure -

Blood pressure (mmHg)

40 pulse pressure

mean pressure

80 - diastolic pressure -

O_JUL

left ventricle aorta large artery small artery arteriole capillary
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Pohlavni rozdily v mechanismech zvyseni

arterialni tuhosti

Mechanism

ECM alterations

VSMC stiffening

Oxidative stress

Inflammation

RAAS signalling

Males Females
Relevant pathways
* Collagen * Collagen
¢ Elastin

B1-integrin Unknown

Rho kinase

Superoxide Superoxide

Mitochondrial-derived ROS
NADPH-oxidase

NF-«xB
T-cell activation

SMC-MR
AT1R activation

eNOS uncoupling via
BH(4) reductions

1\ NF-kB

EC-MR
ENaC

ECM - extracellular matrix; VSMC - vascular smooth muscle cell; eNOS - endothelial NOS; NADPH - NAD phosphate oxidase; BH(4) - tetrahydrobiopterin, SMC-MR -

smooth muscle cell mineralocorticoid receptor; AT1R - angiotensin Il type 1 receptor; EC-MR - endothelial cell mineralocorticoid receptor; ENaC - epithelial sodium channel
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Tlak odrazene viny
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Tlak odrazene viny

Aortic

Aortic
150 150
140 1 140 4
A LVL
130 130 4
Increased Central
Pulse Pressure
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Increased LV Afterload
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300
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Decreased Coronary Artery
Perfusion Pressure in
Diastole
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Sonografie

Sy ! J
\ f ‘l> Scanner probe
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= Carotid artery

Adventitia
Area of | Media
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]—Wall of artery

Lumen of
artery
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min: O 8imm
width 34 . 0am

LE L

age IMT; (mm)  IMT, (mm)
Mean  0.39+0.07 0.40+0.07
25-35 V% 18.26 17.37
CI 0.36<x<0.42 0.38<x<0.42
Mean  0.43:0.07 0.46+0.09
35-45 V% 15.15 18.59
CI 0.41<x<0.45 0.43<x<0.49
Mean  0.47+0.08 0.50+0.11
45-55 V% 17.49 21.18
CI 0.44<x<0.50 0.47<x<0.54
Mean 0.52+0.11 0.54+0.11
55-65 V% 21.01 20.89
CI 0.48<x<0.56 0.50<x<0.58
Mean  0.55+0.09 0.57+0.09
65-75 V% 16.65 14.60
CI 0.53<x<0.59 0.55<x<0.61
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Sonografie (B — index).
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19-09-2006
16:09:30

VFX135
CAROTIDEO
13fps
TiB:1.1

GEN/10.0 MHz
29dB/DR55
MapG/VEOff
RS3/5C1

VEL/6.2 MHz
Flow Gen
2dB/P1/RS3
PRF15663/F1

PW/6.2 MHz
66dB/DR55
MapF/F117Hz
PRF3906
GS2.0/59°

61.5cm/s
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Inclination is B

In(Ps/Pd)  pressure)

(Ds=Dd)/Dd (strain)
| | | |
(0s-Dd)/nd = ADID

==
m e

O =




Common
NN At / carotid artery
MNP N “ m

Rychlost Pulzove Viny AL

Thoracic
aorta

: AL

Abdominal
aorta

P Femoral
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CAVI meéreni

CAVI=a [— [l ;’;]PII V ’j|+b

I
P R i
L PWV=L'T — PG

Reference value of CAVI

CAVI<8.0 Normal range
8.0=CAvI<9.0 Borderline
13 Physiology department 9.0=CAVI Arteriosclerosis suspected
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CAVI meéreni
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Dekuji za pozornost
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