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Tato prezentace obsahuje pouze
strucny vytah nejdulezitéjsSich pojmu
a faktu. V zadném pripadné neni
sama o sobée dostatecnym zdrojem
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A45. Regulace vnitrniho prostredi ledvinami

A3. Kompartmentalizace vody v tele
A4. Priciny rozdilu ve sloZeni intra- a extracelularnich tekutin

B84. Rizeni stalého objemu t&lesnych tekutin
B85. Rizeni stalosti osmotického tlaku

B65. Tvorba a sekrece hormonu neurohypofyzy (ADH)
B70. Funkce kury nadledvin (aldosteron)
B74. Natriureticke peptidy

B73. Fyziologie kostni tkaneé a regulace kalcemie
A33. Homeostaza (ABR)
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Homeostaza
= udrzovani stalych podminek vnitrnino prostredi

Udrzovani konstantniho objemu a slozeni télesnych tekutin
Udrzovani pH téelesnych tekutin
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ineral
Hospodareni s vodog a milr_1 y
- regulace ledvinam
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Telesné tekutiny a jejich objemy

Udrzovani konstantniho objemu a slozeni telesnych tekutin je
zakladnim predpokladem udrzeni homeostazy organismul.

OUTPUT INTAKE
-Kid
- "
Telesne tekutiny  -Feces O /
v7 a Sweat N Plasma ~
tvori cca 60 % -Skin 30L . .
hmotnosti téla. 52 :hcap”'a“’ membrane HE .-
gl i g
8T Interstitial >
£32 fluid
Wi = 11.0L
1
l I Cell membrane l |
1
Intracellular
fluid
28.0L
\ _,/‘ J%YwB /)
Guyton & Hall. Textbook of Medical Physiology l



Telesné tekutiny a jejich objemy

Udrzovani konstantniho objemu a slozeni telesnych tekutin je
zakladnim predpokladem udrzeni homeostazy organismul.

0.46-0.75 L{ kg
body weight

Other body
tissues

— B. Total body water (TBW) content

1.00

Fraction of TBW to body weight

0.75

0.64

0.53 0.53
0.46
‘L.{.J'f

Men Women Men Women

Infant Young Old
Despopoulos, Color Atlas of Physiology © 2003
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Telesné tekutiny a jejich objemy

Udrzovani konstantniho objemu a slozeni telesnych tekutin je
zakladnim predpokladem udrzeni homeostazy organismul.

Télesné tekutiny
tvori cca 60 %
hmotnosti téla.

Transcelularni
tekutina (1-2 1) -
specializovany
typ ECT.

(tekutina
peritonealni,
perikardialni,
synovialni,
cerebrospinalni a
intraokularni)

QUTPUT
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Capillary membrane

Interstitial
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Intracellular
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40 % hmotnosti téla
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Telesné tekutiny a jejich objemy
Rovnovaha mezi primem a vydejem telesnych tekutin

Daily Intake and Output of Water (ml/day)

Prolonged,
Normal Heavy Exercise
Intake
Fluids ingested 2100 ?
From metabolism _ 200 200
Total intake 2300 ?
Output
Insensible—skin 350 350
Insensible—lunes 350 650
Sweat 100 5000
Feces 100 100
Urine 1400 500
Total output 2300 6600
Guyton & Hall. Textbook of Medical Physiology N



Téelesné tekutiny a jejich slozeni
ECT vs. ICT

Cations Anions

150

100+

50 -

EXTRACELLULAR

Na* Ca™ CI

HCO,-

Protein

50 =

4 and organic anions

100+

INTRACELLULAR

PO

mEqg/L
o

150
Guyton & Hall. Textbook of Medical Physiology




Telesné tekutiny a jejich slozeni

plazma vs. IST

Plasma (mOsm/L H,0)

Interstitial (mOsm/L H,0)

Na* 142

K* 4.2

Ca™" 1.3

Mg+ 0.8

Cl 108

HCO+y 24

HPO, .H,PO; )

SO4 0.5

Phosphocreatine

Carnosine

Amino acids 2 2
Creatine 0.2 0.2
Lactate 1.2 1.2
Adenosine triphosphate

Hexose monophosphate

Glucose 3.6 5.6
Protein 1.2 0.2
Urea 4 4
Others 4.8 39

Guyton & Hall. Textbook of Medical Physiology
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Téelesné tekutiny a jejich slozeni

osmolalita 285 mosm/kg H,O
i T pfijem NaCl, ztrata vody — vystup vody z ICT

(,svrastovani bunék)
l ! pFijem NaCl, T pfijem vody — voda osmoticky
nasavana do ICT (edém bunék)

C . "."280.mOsMIL . - o
- B ISOTONIC
No change

N

%-_' . 2.DG m@sr;l“: . :’4'/1 C_. : ...ésb:ntlgss'rnff&: ’.' .;/ Jrg‘wsqu%@
HYPOTONIC HYPERTONIC Guyton & Hall. Textbook l % £
Cell swells Cell shrinks of Medical Physiology. j'%u 0\0"'@



Téelesné tekutiny a jejich slozeni

osmolalita 285 mosm/kg H,O

i T pfijem NaCl, ztrata vody — vystup vody z ICT
(,svrastovani bunék)
l ! pFijem NaCl, T pfijem vody — voda osmoticky

nasavana do ICT (edém bunék)

!

Nutna presna regulace osmolality ECT!
- osmoreceptory
- ledviny (cilovy organ pusobeni nize uvedenych hormonu)

- antidiureticky hormon

- aldosteron b
- natriuretické peptidy 9



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Antidiureticky hormon

= vazopresin
T " Pituitary4|:|
- UCinky:
% Zad riova’nl’ VOdy V téle Osmorece p:tors
(sbéraci tubulus, akvaporin 2) S " Carguimonary
— udrzovani stalé TK (zadrzovani e/
vody, vazokonstrikce) 5 et
— T glykogenolyzy, mediator v
mozku, T sekrece ACTH v
adenohypofyze
Guyton & Hall. Textbook of Urtle: x

Medical Physiology. and concentrated



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Antidiureticky hormon

— VazopreSIn @ [sotonic volume depletion
O Isovolemic osmotic increase
- regulace sekrece:
. 45 .
T - 7 osmolality . .
- J objemu ECT £
2 30- .
- bolest, emoce, stres (chirurgicky), 5 e, syomea : .
fyzickd namaha; stani = 04 T %
- nauzea, zvraceni a E ﬁ
- angiotensin Il N .;‘" !..- .
- morfin, nikotin, barbituraty, ... 0{
5 ’15 ZID
d - 1 osmolality, T objemu ECT PO

) : P PR Guyton & Hall. Textbook of 2N
alkohol; antagonisté opiatu vedical Phye ) ?z ("



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Antidiureticky hormon

= vazopresin

A

) 4

patologie:

SIADH
diabetes insipidus
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Humoralni rizeni mineralniho a

vodniho hospodarstvi

Aldosteron
- hlavni steroid s mineralokortikoidnim ucinkem
- mechanismus ucinku:

vazba na mineralokortikoidni receptor — vazba hormon-

receptorového komplexu na DNA — mRNA — syntéza
proteinu:

- zejména Na'/K*-ATPaza

- T poé&tu amiloridem-inhibovatelnych Na*-kanalt v membrané
cilovych bunek

Nastup ucinku az za 10 — 30 min !
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Renal
interstitial Tubular
fluid cells

MO
K* —

e

Aldosterone antagonists
« Spironolactone
« Eplerenone

Tubular
lumen
(—50 mV)

K"‘-----*-

i o - g T

Q

Na* channel blockers
* Amiloride
*» Triamterene

Guyton & Hall. Textbook of Medical Physiology
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Humoralni rizeni mineralniho a
vodniho hospodarstvi

Aldosteron
- hlavni steroid s mineralokortikoidnim ucinkem

- mechanismus ucinku:

vazba na mineralokortikoidni receptor — vazba hormon-

receptorového komplexu na DNA — mRNA — syntéza

proteinu:

- zejména Na'/K*-ATPaza

- T poétu amiloridem-inhibovatelnych Nat-kanald v membrané
cilovych bunek

- T aktivity H*-pumpy sb&rnych kanalka kiry ledvin

- T aktivity Na*/H*-antiportu v distalnich i proximalnich ¢astech
nefronu

Nastup ucinku az za 10 — 30 min !
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Humoralni rizeni mineralniho a
vodniho hospodarstvi

Aldosteron
- hlavni steroid s mineralokortikoidnim ucCinkem
- UcCinky:
— T resorpce Na* z moge, potu, slin, Zaludeéni §tavy
— T vyluéovani K* moéi, T acidity mo&i (smé&na za Na*)
— T obsahu K* a 4 obsahu Na* v bufikach svalli a mozku

- regulace sekrece:
- ACTH z adenohypofyzy (pfechodny uginek)

- pfimy stimulaéni uginek T plazmatické koncentrace
K* (i mala zmena — i po jidle bohatém na K* - ovoce,
zelenina) a | Na* (az velka zména)

- renin-angiotenzin-aldosteronovy system
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Humoralni rizeni mineralniho a

vodniho hospodarstvi
Renin-angiotenzin-aldosteronovy system

Stimuli to renin

Ll ’ Glomerulus
! ) » 0

Angiotensinogen o 4
(453 aa) ° J &

K |dney

Renin (enzyme)

Angiotensin |
(10 aa)

Angiotensin-converting Angiotensin-converting

ey b bbby Efferent . \
(endothemurn) (endothelum) : Juxtaglomerular
arteriole !
cells
Afferent
arteriole
Angiotensin |1
(8 aa)
Adrenal
Cardiovascular , cortex
b /b system Aldosterone
” Kidney
Vasoconstriction ‘ Salt and. H,0 ‘
retention

T Blood pressure

Ganong’s Review of Medical Physiology



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Aldosteron

- hlavni steroid s mineralokortikoidnim ucinkem

- regulace sekrece:

ACTH z adenohypofyzy (pitechodny uginek)

pFimy stimulaéni uéinek T plazmatické koncentrace
K* (i mala zmena — i po jidle bohatém na K* - ovoce,
zelenina) a 4 Nat (az velka zména)

renin-angiotensin-aldosteronovy system

atrialni natriureticky peptid (inhibice sekrece reninu, ¥
reaktivity zona glomerulosa na angiotensin Il)

jiné hormony adenohypofyzy (krome jiz zmineného
ACTH; udrzeni reaktivity zona glomerulosa)
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Humoralni rizeni mineralniho a
vodniho hospodarstvi
Aldosteron - patologie

Primarni hyperaldosteronismus (Connuv syndrom)

- tumory kury nadledvin, které secernuiji aldosteron

— tezka deplece K*
— hypertenze

— expanze ECT (ale bez edém, bez velké hypernatrémie —
nadbyteCné soli odstranény tzv. unikovym fenoménem)

— pri protrahované depleci K*:
—poskozeni ledvin — polyurie (tzv. hypokalemicka nefropatie)
—svalova slabost
—metabolicka alkaléza — snizeni plazmatické koncentrace
Ca?* — latentni nebo pIné vyvinuta tetanie
—porucha tolerance glukozy 4
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Humoralni rizeni mineralniho a
vodniho hospodarstvi
Atrialni natriureticky peptid
- jeden z natriuretickych peptidu (dale BNP — srdce, CNP — mozek)

= recepto 'Y (ANPR-A - nejvétsi afinita k ANP, ANPR-B — CNP, ANPR-C — v&echny znamé typy NP)

- kratky biologicky polocas

- tvoren ve svalovych bb. srdecCnich sini, nalezen i v mozku
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Humoralni rizeni mineralniho a
vodniho hospodarstvi
Atrialni natriureticky peptid
- jeden z natriuretickych peptidu (dale BNP — srdce, CNP — mozek)

- Ucinky (pfes 1 cGMP): —  TK (i pres mozkovy kmen)

— natriuréza (1. T GFR — zvétSeni povrchu pro filtraci relaxaci
mesangialnich bb., 2. T exkrece Na* plsobenim na ledvinné
tubuly)

— { reaktivity hladkych svalt cév na vazokontrikéni latky

— inhibice sekrece reninu,  reaktivity zona glomerulosa na
stimuly T sekreci aldosteronu

— inhibice sekrece ADH — T vyluovani vody

- requlace sekrece:
T - T objemu ECT (protaZeni sifiovych bb. pfi vy3si napini)
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Humoralni rizeni mineralniho a
vodniho hospodarstvi

Hospodareni s vodou . .
Intoxikace vodou

Water deficit Water excess

; Atrial :
Osmolality 4 sl H Osmolality ¢

‘[ Thirst

24,
\ > @D k— -

i
i
1
\

! U " H,0 reab-
820 re_ab-< : > sorption
sorption 4 Posterior lobe
4 of pituitary /’“
decresces Water excretion: o o,

Despopoulos, Color Atlas of Physiology © 2003 Thieme



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Hospodareni se solemi

Salt deficit Salt excess
Osmolality § Osmolality 4
l ADH § J_J l ADH %
Water diuresis Thirst Thirst Water retention

! / =l

Plasma volume ‘ f-_> Angiotensin I <"' - Plasma volume f

and blood pressure and blood pressure

v

Atrial pressure f

A v

Aldosterone H

Renin — : : == =s( Renin
|
N o o
4 ‘N

Na* reab- s Na* reab-
Adrenal cortex '*

/» sorption t /‘ sorptlon‘

4
1
1
1

304

ey TAS wﬁ“

s

Salt and water excretion: .
decreases increases

(

.UN VERs,,

4

Despopoulos, Color Atlas of Physiology © 2003 Thieme %

. .
&y S.NgN“e‘



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Vapnik v téle

Diet
25 mmol
Calcium complexed to Baone
anions 9% (0.2 mmol/L)
Rapid
. exchange Exchangeable
-«
Absorption o 500 mmol 100 mmal
15 mmal
Secratl ECF Accretion
- ecretion 35 mmol 75 mmal
lonized calcium  YProtein-bound calcium Gl 12.5 mmol : Stable
500, 41% fract _ Reabsaorption 27,200 mmol
(1.2 mmoliL) (1.0 mmoliL) ~ 7.5mmaol
Reabsorption l
247.5 mmol
Glomerular
filtrate
l 250 mmol
Guyton & Hall. Textbook of Medical Physiology.
Feces l
22.5 mmol
Urine
2.5 mmol

, - Ganong’s Review of Medical Physiolo
hypokalcémie . i

hyperkalcémie




Humoralni rizeni mineralniho a
vodniho hospodarstvi
Hormonalni rizeni kalcéemie

Parathormon
Vitamin D
Kalcitonin



Humoralni rizeni mineralniho a
vodniho hospodarstvi
Hormonalni rizeni kalcéemie

Serum Ca?* (ionized)
falls below normal

Parathyroid glands ---.‘.---- 1.25 mmol/L* N ~

(epithelial bodies)

~
“ \ Casl
N Kidney
Y
O . X |
PTH > |
I
I
Calcitriol |
y

1 / + 5_89 I
Y Dietary Ca?* I
Kidney Bone S |
| Demineral- I
( > @ ization Gut b |

P 2 e
2 “‘ Ea) : ‘ I
I‘. g€ I

; By
D N : v / Increased ( I
ecreased Ca®* excretion absorption 5 |

(Increased PO, excretion) t

I

I

Serum Ca?* (ionized)
returns to normal

Despopoulos, Color Atlas of Physiology © 2003 Thieme

*1mmol Ca?* = 2mEq Ca?* = 40mg Ca?*

Serum Ca?* (ionized)

rises above normal
v
~ g
_ [ S—-— R

Catl

- 4"
e, o
s~

Thyroid = PTH
gland
(Ccells) y,

B
k3
]
Calcitonin v

|

|

I

I

|

! \ 5 4
| 4
| Storage of \)-’ y one
|

I

|

l

|

|

|

Ca%

Increased Ca%* excretion
(Decreased PO4 excretion)

L

Serum Ca?* (ionized)
returns to normal

~~_~‘ L

Ca?* absorption

f
Decreased ¢

(

f

Inactive
24,25-(0H)2-
cholecaciferol

P — Calcitriol

v

[,
’I

sl G i s &

—> Stimulates

—3) Inhibits

=== No stimulation

==3| No inhibition

== Secretion, absorption
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Acidobazicka roynov?_
- regulace ledvinam
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Acidobazicka rovnovaha, jeji regulace

kyselina latka uvolnujici H* (napr. H,CO; — H* + HCOy")
baze latka prijimajici H* (napr. HCO5 + H* — H,CO;; proteiny)

[H*] = ovliviuje aktivitu témér vsech enzymatickych systému

= velmi nizka v porovnani s koncentracemi jinych iontu
[H*] = 40 nEq/L, ale napr. [Na*] = 142 mEq/|

= proto i vykyvy musi byt mnohem mensi (3-5 nEg/l)
— je nutna velmi presna regulace [H*] !

Protoze [H*] je velmi malé cislo, udava se jako zaporny
logaritmus:

pH = -log [H*] = -log 0,000 000 040 = 7,4
Hodnota pH je tedy neprimo umérna [H-].
Zmena pH o 1 jednotku ~ desetinasobna zména [H*] !
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Acidobazicka rovnovaha, jeji regulace

Fyziologicka hodnota pH:

= arterialni krev pH=7,4

= venozni krev pH = 7,35 (CO, z tkani)

= |CT pH = 6,0 - 7,4 (ruzné podle typu bunky)
= mocC pH =4,5- 8,0

Néekolik hodin je se zivotem slucitelna hodnota pH 6,8 - 8,0!
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Acidobazicka rovnovaha, jeji regulace

Acidobazicka rovnovaha je regulovana:
1) Pufry

= rychla regulace (sekundy)
= vykyvy pH tlumi vyvazovanim a uvolnovanim H*:
pufr + H == H - pufr

TH] uprednostnovan smér doprava, dokud je volny pufr k dispozici

V[H*] upfednostriovan smér doleva, H+ uvoliiovany

2) Plicemi
= rychla regulace (minuty az hodiny)
= eliminace CO, z tela (H,CO; — H,0 + CO,)

3) Ledvinami
= pomalejsi regulace (v radu hodin az dni), ale nejvykoneéjsi v,
. . L VAR
= eliminace kyselin a bazi z tela @



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazické rovnovahy pufry

1) Bikarbonatovy pufrovaci system
= nejdulezitéjsi pufrovaci systém
= slaba kyselina H,CO; a jeji sul NaHCO, N
CO, + H,0 = H,CO, «=>— H*+ HCO;

= nejdulezitéjsi - nejvykonnéjsi (prestoze pK = 6,1)

2) Fosfatovy pufrovaci systém

= vyznamny pufrovaci systém renalni tubularni tekutiny a
intracelularni tekutiny (vysoka koncentrace + pH blize pK = 6,8)

. H2PO4-, HPO42_

3) Proteiny
= vyznamny pufrovaci systém intracelularniho prostredi (konc. + pK)
60 - 70 % pufrovaci schopnosti telesnych tekutin se odehrava uvnitr

bunék a zdvisi na proteinech! XeX:



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazické rovnovahy plicemi

= hyper- ¢i hypoventilaci

HCO,
pH = 6,1 + log
0,03 X P.o,

5 4-
£ . .
5 . T[H*] = TAlveolar ventilation
: !
224 NO e LPco,
: -
i O 1 1 1 1 || ||

7.0 7.1 7.2 7.3 7.4 7.5 7.6

pH of arterial blood
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Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami
exkreci kysele ci alkalické moci

neustale v glomerulu filtrovano velke mnozstvi HCO;-

GFR 180 l/den, [HCO;™ ],3zma 24 MEQ/L — denne profiltrovano
4320 mEq HCO;" - bézne temer vse resorbovano

neustale secernovano velké mnozstvi H* v tubulech ledvin

denné se vytvori pri metabolismu cca 80 mEq neprchavych
kyselin - nutno vyloucit ledvinami

filtrovany HCO; / secernovany H*
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Acidobazicka rovnovaha, jeji regulace

Regulace acidobazicke rovnovahy ledvinami

1) Sekrece H*
2) Resorpce HCOy

85%
(3672 mEqg/day) /

4320 mEq/day m- /

10%
(432 mEg/day)

— ) >4.9%
(215 mEg/day)

l

(1 mEg/day)
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Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

1) Sekrece H*
2) Resorpce HCOy

% v proximalnim tubulu, tlusté casti

Henleovy klicky a na zacatku
distalniho tubulu

Renal Tubular
interstitial Tubular cells lumen
fluid Na™+HCO4~
Na* 4U Nat
NG N
HCO,~+ H*
H,CO,
H,CO,
Carbonic
anhydrase
H,0
co, ’
co, CO, +H,0

Na*/H*-antiport

>90% HCO; resorbovadno - nedochadzi k
okyseleni moci!

Resorpce HCO; pres bazolateralni
membranu usnadnovana:

= Na*-HCO; kotransportem
(proximalni tubulus)

= Cl-HCO; vymenikem
(konec proximalniho tubulu a
dale, kromé tenkého segmentu
Henleovy klicky)

3 ©
0’%%\7‘33%

Kiq,



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

1) Sekrece H*
2) Resorpce HCOy

/7

Henleovy klicky a na zacatku
distalniho tubulu

Renal Tubular
interstitial Tubular cells lumen
fluid Na™+HCO4~
Na* 4U Nat
NG N
HCO,~+ H*
H,CO,
H,CO,
Carbonic
anhydrase
H,0
co, ’
co, CO, +H,0

Na*/H*-antiport

>90% HCO; resorbovadno - nedochadzi k
okyseleni moci!

% v proximalnim tubulu, tlusté casti

+»» v konecné casti distalniho tubulu

a sbéracim tubulu

Renal Tubular
interstitial Tubular cells lumen
fluid
Ch = —— O- o Ck =———m———— » C
HCO; + H* H*

H,CO,
Carbonic

anhydrase
H,0
+
co, co,

primarni aktivni transport H*
(interkalarni bunky)

zdklad okyseleni moCi 4



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

1) Sekrece H*
2) Resorpce HCOy
3) Produkce noveho HCO;
< Fosfatovy pufr (HPO,Z, H,PO,)

Renal Tubular
interstitial Tubular cells lumen

fluid Na*+ NaHPO,~

Na+4UNa+
H*+ NaHPO -

Na*
K+ @

HCO,- HCO,-+H*
H,CO, NaH,PO,
Carbonic
anhydrase
H,0
co, e
2

HPO,2 a H,PO, se resorbuji méné nez
voda = jejich koncentrace postupné
narusta

<+ Amoniakovy pufr (NH;, NH,*)

. Rengal_ Proximal Tubular
|nters_lma| tubular cells lumen
fluid
Glutamine Glutamine Glutamine
CI-
2HCO,- 2NH,* l

NH,* NH,*+ CI
NT&NB"'

vznik NH,* z glutaminu v proximalnim
tubulu, tlusté Casti vzestupného raménka
Henleovy klicky a v distalnim tubulu



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

1) Sekrece H*
2) Resorpce HCOy
3) Produkce noveho HCO;
< Fosfatovy pufr (HPO,Z, H,PO,)

Renal Tubular

interstitial Tubular cells lumen
fluid Na*+ NaHPO,~
K+ H*+ NaHPO -
HCO,- HCO,-+H*
H,CO, NaH,PO,
Carbonic
anhydrase
H,0
co,
co,

HPO,2 a H,PO, se resorbuji méné nez
voda = jejich koncentrace postupné
narusta

<+ Amoniakovy pufr (NH;, NH,*)

Renal i Tubular
interstitial Collecting lumen
fluid tubular cells

Nat NH3 ------- - MH3
@ K+ Cr

HCO, +H* 1
H+
H,CO,
Carbonic NH," + ClI-
H,0 anhydrase
Co, e
co,

sbéraci tubulus (permeabilni pro NH;, ale
mnohem méné pro NH,* - exkrece moci)

50% sekrece H*, 50% nove vzniklého HCO; !



Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

Regulace sekrece H*

- 1 pCO, v ECT (respiracni aciddza; prima stimulace diky T
tvorbée H* v tubularnich bunkach)

Renal Tubular Renal Tubular
interstitial Tubular cells lum interstitial Tubular cells lumen
fluid Na*+HCO, fluid
Na* 4UN3+ Cr -O-* Ck  mmmmm——— = CI
K* H* HCO4~ + HY Ht
HCO,~+H*
H,CO.
5 H,CO
H,CO . Carboni
Carbonic anhydrase
anhydrase H,0
H,0 +
co, co, Co,
co, CO, +H,0

- pH v ECT (respira¢ni ¢i metabolicka acidoza)

- T sekrece aldosteronu (stimuluje aktivni sekreci H*
interkalarnimi bunkami sbéracich kanalku, i pres Na*/H* .
antiport; Connuv syndrom - alkaloza) =4

3 &
& %
=
X !! a Ed
w x
WUV X
B £
% =

04 ‘a-d
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Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami

Regulace sekrece H*

Factors That Increase or Decrease H* Secretion and HCO,~
Reabhsorption by the Renal Tubules

Increase H™ Secretion and Decrease H* Secretion and
HCO;~ Reahsorption HCO;~ Reahsorption
T Pcos L Pcos
TH",l HCO;5 LH", THCO5
- 1 Extracellular fluid volume T Extracellular fluid volume
T aktivity . — L Ana .
Na+/H+ antiportu I]glGIE]]S]ﬂ RAS ngmtensm
- / T Aldosterone L Aldosterone
IEF:_H;Q;)}; Hypokalemia Hyvperkalemia
tendence ke vzniku alkalozy )

A &
3 %
= %
=
X !! a Ed
w x
WUV X
P £
% =

C‘q ‘a-d

.
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Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami
Acidoza - korekce ledvinami
HCO;
0,03 X P,

l pH=6,1+log

= metabolicka acidéza: diky { HCO;

korekce ledvinami: ¥ HCO; v ECT — < filtrovaného HCO; —
uplna resorpce HCO; + jeho novotvorba (HCO; neni vylu¢ovan
moéi) + T exkrece H* mo&i — navrat pH ECT k normé

= respiracni acidoza: diky T P.,, (hypoventilace)
korekce ledvinami: T Pcg, vV ECT — T Pq, v tubularnich
bb. — T tvorba H* a HCO; v tubularnich bb. — T sekrece
H* + T resorpce HCO;” — navrat pH ECT k normé




Acidobazicka rovnovaha, jeji regulace
Regulace acidobazicke rovnovahy ledvinami
Alkal6za - korekce ledvinami
HCO;
0,03 X P,

T pH=6,1+ log

= metabolicka alkal6za: diky T HCO;

korekce ledvinami: T HCO; v ECT — T filtrovaného HCO;
— neuplna resorpce HCO;" (nedostatek H*) — T exkrece
HCO;  moci — navrat pH ECT k norme

= respiracni alkaldza : diky ¥ Py, (hyperventilace)

korekce ledvinami: ¥ Pcg, V ECT — ¥ Pq, v tubularnich
bb. — | tvorba H* a HCO; v tubularnich bb. — ¥ sekrece
H* + J resorpce HCO;” — navrat pH ECT k normé




Acidobazicka rovnovaha, jeji regulace
Diagnostika

Arterial blood sample

<7.4 oH? >7.4 |
Acidosis Alkalosis
HCO,~ Pco, HCO,- | Pco,
<24 mEq/L >40 mm Hg =>24 mEqg/L <40 mm Hg
Metabolic Respiratory Metabolic Respiratory
Respiratory Renal Respiratory Renal
compensation compensation compensation compensation
Pco, HCO,~ Pco, HCO,~

<40 mm Hg >24 mEqg/L =40 mm Hg <24 mEqg/L



Acidobazicka rovnovaha, jeji regulace

Diagnostika
60
120 100 S0 80 70 60 50 40
56 = 110
52 =
Peo, | Ha) 35
- Pco, (mm Hg
a8 ? Metabolic
44 4 Chronic alkalosis 30
40 - respiratory
Acut acidosis
36 - cute ”5

respiratory

acidosis
28 - \ 20

Arterial plasma [HCO,] (mEqg/L)
o
)
1

24 Normal
Acute
20 - respiratory 15
alkalosis

16 = \ =
I Metabc?c Chronic

8 acidosis respiratory \

|3H . 7 3 4 - alkalosis Pco, (mm Hg)

HCO;5: 12 mEq/l 700 740 720 730 740 750 760 7.0 7.80
. Arterial blood pH
Pcog: 25 mmHg



