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Tato prezentace obsahuje pouze strucny
vytah nejdulezitéjSich pojmu a faktu. V
zadném pripadné neni sama o sobé
dostatecnym zdrojem pro studium ke
zkousce z Fyziologie.
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Stent placed to
restore blood flow
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* hlavni funkce ledvin — kontrola slozeni a
objemu extracelularni tekutiny, detoxifikace

* Vysoky filtracni vykon vyzaduje adekvatni
prokrveni!
- ledviny tvori cca 0,4 % hmotnosti tela

- prutok 1,2 |/ min, ~25 % srdecniho vydeje

* rozlozeni prutoku nerovnomeérneg, vétsina
protéka kurou (glomeruly — filtrace)
- kura: 5,3 ml/g/min
- dren - zevni zona: 1,4 ml/g/min
- dren - vnitrni zéna: 0,4 ml/g/min
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Cortical radiate
vein

Cortical radiate
artery

Arcuate vein

Arcuate artery
Interlobar vein
Interlobar artery
Segmental arteries

Renal vein

Renal artery
Renal pelvis

Ureter

Renal medulla

Renal cortex

(a) Frontal section illustrating major blood vessels
© 2013 Pearson Education, Inc.

Cortical radiate artery

Aorta Inferior vena cava

| !

Renal artery Renal vein

l !

Segmental artery Interlobar vein

l !

Interlobar artery —> Arcuate vein

l !

Arcuate artery —» Cortical radiate vein

or vasa recta |

| P N T :
i Peritubular capillaries |
|
1

Afferent arteriole Efferent arteriole

Nephron-associated blood vessels
(see Figure 25.7)

(b) Path of blood flow through renal blood vessels

http://classes.midlandstech.edu/carterp/Courses/bio211/chap25/chap25.htm
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Cortical nephron y nep|

* Short nephron loop + Long nephron loop

+ Glomerulus further from the corte lla j i * Gl ulus closer to the cortex-medulla junction

« Efferent arteriole supplies peritubular capillaries « Efferent arteriole supplies vasa recta

1 1
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Renal—{ Glomerulus. Efferent
corpuscle]| (capillaries) arteriole -

——— Cortical radiate vein
——— Cortical radiate artery

Glomerular ‘
| capsule g —— Afferent arteriole

Proximal Collecting duct

roximal r 25
comtoluted\p / Distal tubule
tubule \ Afferent arteriole

U | o Efferent
arteriole

Peritubular ! \
capillaries ;
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Ascending | {
limb of »- b
nephron loop f {

-

(a) Arcuate vein junction

\ Cortex-
. \ * } medulla

Kidney Arcuate artery L | Vasa recta
) 3 I
S Descending \
Nephron loop limb of f renal cortical tissue (180X)
nephron loop 4 *
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Afferent
arteriole

Efferent
arteriole

Glomerular  Glomerular
hydrostatic colloid osmotic
pressure pressure
(60 mm Hg) (32 mm Hg)

enainit Cir

f

° V. aff., v. eff. E::;;m, Guyton &
. vlstup a \I/yStyE vyf,pkc,)tlgtlgé ) tbook
omeruiarni Kkaptiarni site of Medical

g p Pva — Pve Physiology

 prutok krve glomerulem

Rv.a. + Rv.e. %

 vzestup odporu ve vas aff. €i vas eff. snizi prutok

ledvinou (pokud je stabilni arterialni tlak)

* ridi glomerularni filtracni tlak:

(

&

<
konstrikce vas aff. > | tlaku v glomerulu —  filtrace

konstrikce vas eff. » T tlaku v glomerulu — T filtrace
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« Rizeni pratoku krve ledvinami:

1) Myogenni autoregulace
2) Nervova regulace
3) Humoralni regulace
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« Rizeni pratoku krve ledvinami:

1) Myogenni autoregulace

dominuje

udrzovanim stabilniho
prutoku pfi ruznych
systémovych tlacich
zajistuje stabilni
cinnost ledvin (stabilni

tlak v glomerulech a tedy |
glomerularni filtrace)

800

Renal blood flow .~
£
£ 400
E
200F
Glomerular filtration /
0 70 140 210

Arterial pressure (mm Hg)

Ganong's Review of Medical
Physiology, 23" edition
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« Rizeni pratoku krve ledvinami:

2) Nervova regulace

- podrizena potrebam systemoveho obehu

- prutok ledvinami tvofi 25 % srdecniho vydeje —
ovlivauje TK

- sympatikus - noradrenalin
lehka zatéz (emocni i fyzicka) + vzprimena polohy téla
— T sympatického tonu — T tonu v. aff. i eff. > {
pratoku ledvinami, ale bez snizeni GFR (T FF)

sympaticky tonus vyznamné T b&hem anestezie a
vlivem bolesti (GFR uz pak muze )
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« Rizeni pratoku krve ledvinami:

3) Humoralni regulace

- podili se na rizeni systemoveho tlaku a rizeni
telesnych tekutin
- noradrenalin, adrenalin

— konstrikce aff. a eff. arterioly — { pratok krve
ledvinami a GFR

v souladu se T aktivitou sympatiku (vyznam tedy maly s
vyjimkou vaznych stavu, napf. zavazného krvaceni)
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« Rizeni pratoku krve ledvinami:

3) Humoralni regulace

- podili se na rizeni systemoveho tlaku a rizeni
telesnych tekutin

- noradrenalin, adrenalin

— konstrikce aff. a eff. arterioly — { pratok krve
ledvinami a GFR

- endotelin

— konstrikce aff. a eff. arterioly — { pratok krve

ledvinami a GFR

uvolnovan lokalné z poskozeného endotelu (fyziologicky vyznam pfi
hemostaze; patologicky je jeho hladina zvySena napf. pfi
preeklampsii, akutnim selhani ledvin, chronické urémii)
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« Rizeni pratoku krve ledvinami:

3) Humoralni regulace

- podili se na rizeni systemoveho tlaku a rizeni
telesnych tekutin

- NO

kontinualni bazalni produkce — vazodilatace v ledviné — stabilni
uroven prutoku krve ledvinami a GFR

- prostanglandiny (PGE,, PGl,), bradykinin

—> vazodilatace
omezuiji vliv vazokonstrik&nich ptisobku, coz zabrariuje velkému |
pratoku krve ledvinou a GFR

nesteroidni antiflogistika b&hem stresu (chirurgicky vykon, { objemuﬁw?f”"{;%
tekutin) mtze — vyznamny ¥ GFR ,\%)



« Rizeni pratoku krve ledvinami:

3) Humoralni regulace
- podili se na rizeni systemoveho tlaku a rizeni
telesnych tekutin
- Renin-angiotensinovy . °mm
systém \GEY AL

Macula ——7
densa /
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Ganong’s Review of Medical cells

Physiology, 23" edition :,TSL%?;



I TK

Renin-angiotensinovy systém

I Na*v plazmé Juxtaglomerular dgﬁ Increased renal arterial
apparatus __ mean pressure, decreased
2P — discharge of renal nerves
T aktivita sympatiku (B rec.)
Angiotensinogen Renin
l Increased extracellular
Angiotensin | fluid volume
< Angiotensin-
converting enzyme
Angiotensin Il

\ Aldosterone Decreased Na*
Adrenal > (and water) excretion

. cortex
vazokonstrikce

zizen, ADH
Ganong’s Review of Medical Physiology, 23" edition
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Stanoveni rychlosti prutoku plazmy ledvinami (RPF)

Clearance latky, ktera je v Pous =001 moml By
glomerulotubularnim aparatu ]
nefronu plné ocistena z plazmy.
PAH (paraaminohippurova A rerspasmaron
kyselina) oCisténa z 90% Fom

5,85 x 1 mg/min _ == v venous
RPF = = 585 ml/min 0.001 mg/ml

0,01 mg/ml =565 g

V=1 ml/min

Guyton & Hall. Textbook of Medical Physiology

(v juxtamedularnich nefronech z v. efferens navic odstupuiji
vasa recta, které nejsou v kontaktu s proximalnim a dlstalnlm
tubulem — nedochazi tu k exkreci latek )
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Stanoveni rychlosti prutoku plazmy ledvinami (RPF)

Clearance latky, ktera je v Pows= 001 mgml B2
Y, ISra Je v, g %T/ﬂ

glomerulotubularnim aparatu / ,,
nefronu plné ocistena z plazmy. | 4
PAH (paraaminohippurova A rensipsmaton
kyselina) oCisténa z 90% Fom

5,85 x 1 mg/min _ S e
RPF = = 585 ml/min 0.001 mg/mi

0,01 mg/ml Y

Upay = 5.85 mg/ml
V=1 ml/min

Guyton & Hall. Textbook of Medical Physiology
Korekce na extrakCni pomer PAH (Epyp):

Poay - V 585 mil/min .
Eppy= ———=1 =09 —> RPF = =650 mlimin 5.
Ppan 0,9 ‘%
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placenta, pupecni zila
jatra, ductus venosus

crista dividens, foramen ovale

Krevni zasobeni hlavy a
hornich koncetin

dolni a horni duta zila
prava komora
ductus arteriosus

aorta — zasobeni dolni poloviny
tela + 60 % srdecCniho vydeje

do placenty

Left atriu62% Ductus
Fl

Superior vena -
; arteriosus

cava

Foramen
ovale

Pulmonary
artery

Left
ventricle

Right atrium

Right ventricle

Ductus venosus

Portal
vein

Umbilical
vein
80%
From %
placenta®, -
-~ ‘ ___________
To placenta

Ganong’s Review of Medical Physiology, 23" edition. %.%l\)



fetalni hemoglobin (vyssi afinita ke kysliku)

kratkodoba hypoxie 22
delsi hypoxie L0 vothe
silna svalova stena

pupecnich cev .
(citlivé reaguje na fadu 4-
podnétu kontrakci — 2
poraneni, hypoxie, 0
sympatomimetika, apod.)

10 20 30 40 50 60 70 80 80 100
Po, (mm Hg)

Ganong’s Review of Medical Physiology, 23 edition.
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 Zmeény po porodu

« Uzavreni pupecni zily

* Prvni nadech (vliivem asfyxie a

nahlé zvyseni periferniho
odporu a krevniho tlaku

stah svaloviny ductus
vVenosus a jeho uzavreni

ochlazeni tela)

- pokles odporu plicniho recisté

do plic mnohem vice krve

Left atrium

. Ductus
Superior vena

cava

ovale

Right atrium

Left
Right ventricle

Aorta

Portal
vein
Umbilical
vein

Umbilical
arteries

)

From %
A

placenta ,

-
-

To placenta

-

arteriosus

Pulmonary
artery

ventricle

Ganong’s Review of Medical Physiology, 23" edition. %.%l\)



Left atrium

Ductus

Superior vena -
arteriosus

cava

 Zmeény po porodu

* Pokles tlaku v prave sini a
jeho navyseni v sini levé

dl’ky: Ductus venosus \
- 1 plnéni leve siné krvi z plic Aot

ovale

Pulmonary
artery

Left
ventricle

Right atrium

- | zilni navrat do prave siné
diky uzaveru pupecni zily

- leva komora Cerpa proti pora il
zvySenému odporu v aorté uneical—g 7\
« Uzavér formanen ovale acenta’,

To placenta

« Uzaver ductus arteriosus
Ganong’s Review of Medical Physmlogy, 23 edition. \%\



/—* Placenta
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L heart

DA

L heart
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Left atrium

Ductus

Superior vena -
arteriosus

cava

Foramen
ovale

Pulmonary
artery

Left
ventricle

Right atrium

Right ventricle

Ductus venosus

Aorta

Portal
vein
Umbilical
vein

Umbilical
arteries
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From %
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To placenta
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