Telesné tekutiny. Acidobazicka rovnovaha.



Voda a jeji funkce v lidskem tele
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% VODY

KREV 83%
SVALY 76%
KUZE 72%
KOSTI 22%
TUKY 10%

ZUBNI SKLOVINA
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WATER BALANCE IN THE BODY

THE KIDNEYS CONSERVE VOLUME

Kidneys cannot restore lost volume. They only conserve fluid.

Volume loss can be Volume

replaced only by volume . ™,
input from outside gan

the body. 7
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celkova télesna voda
42 litrd

60 % télesné hmotnosti

' B

voda v intracelularni tekutiné ‘ voda v extracelularni tekutiné
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FIGURE 1-1 o0Organization of body fluids and electrolytes into compartments. A) Body fluids are divided into Intracellular and extracel-
lular fluid compartments (ICF and ECF, respectively). Their contribution to percentage body weight (based on a healthy young adult male; slight
variations exist with age and gender) emphasizes the dominance of fluid makeup of the body. Transcellular fluids, which constitute a very small
percentage of total body fluids, are not shown. Arrows represent fluid movement between compartments. B) Electrolytes and proteins are un-
equally distributed among the body fluids. This uneven distribution is crucial to physiology. Prot~, protein, which tends to have a negative charge
at physiologic pH.



- C.lontové sloZeni télesnych tekutin
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intracelularni tekutina tkarnovy mok

osmoticky
tlak

Obr. 8.41 Sily zodpovédné za pohyb materidalu pres bariéry oddélujici hlavni kom-
partmenty télesnych tekutin

Prostup iontU pres obé bariéry neni stejny! A co voda®?



o RERE S B Body Water and Body Fluid Compartments

Markers Used to

Body Fluid Compartment Fraction of TBW* Measure Volume Major Cations Major Anions
TBW 1.0 Tritiated H,0

D,0

Antipyrene
ECF 1/3 Sulfate Na* Cl-

Inulin HCO,~

Mannitol
Plasma 1/12 (1/4 of ECF) RISA Na* Cl-

Evans blue HCO,~

Plasma protein
Interstitial 1/4 (3/4 of ECF) ECF-plasma Na* Cl-
volume (indirect) HCO,~

ICF 2/3 TBW-ECF (indirect) K* Organic phosphates

Protein

*Total body water (TBW) is approximately 60% of total body weight, or 42 L in a 70-kg man. ECF = extracellular fluid; ICF = intracellular fluid; RISA =

radioiodinated serum albumin.



tkariovy mok tkéfovy mok
(intersticium) (intersticium)

tkanovy mok
(intersticium)

p tkanovy mok
t!dﬁovy mok (intersticium)
(intersticium)
Obr. 8.42 PFi pFijmu izotonické tekutiny se tekutina rozprostie mezi intravaskularni
Obr. 8.43 PFi pFijmu cisté vody se voda rozprostie do viech kompartmentii, aby Obr. 8.44 Pii pFijmu hypertonické tekutiny prechazi voda do extraceluldrniho
prosioru z prostoru intraceluldrniho, aby vyrovnala osmolaritu obou kompartmenti

a extravaskularni éast extracelularniho kompartmentu, do intravaskuldrniho kom-
partmentu tekutina nepiechdzi, protoZe bariéra je pro ionty nepropustnd, a voda

nepirechdzi, protoze obé strany bariéry jsou izotonické

vyrovnala jejich osmolaritu




Volume contraction
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FIGURE 5-2 Shifts of water between body fluid compartments. Volume and osmolarity of normal extracellular fluid (ECF)
and intracellular fluid (ICF) are indicated by the solid lines. Changes in volume and osmolarity in response to various sit-
uations are indicated by the dashed lines. SIADH = syndrome of inappropriate antidiuretic hormone.

Zakladni principy:
1. Osmolarita ECF a ICF je za

fyziologického stavu
stejna

Zachovani osmolarity je
zajiSsténo presuny vody
mezi kompartmenty!

I latky, které nevstupuji do
ICF a jsou osmoticky
aktivni (NaCl, manitol)



e N R Sy Bl Changes in Volume and Osmolarity of Body Fluids

Het and
Type Key Examples ECF Volume ICF Volume ECF Osmolarity Serum [Na+]
Isosmotic volume Isotonic NaCl T No change No change 1 Het
expansion infusion —[Na*]
Isosmotic volume Diarrhea 1] No change No change T Het
contraction —[Na*]
Hyperosmotic volume High NaCl intake T d T 1 Het
expansion T [Nat]
Hyperosmotic volume Sweating J J T —Hect
contraction Fever T [Na*]
Diabetes insipidus
Hyposmotic volume SIADH T T l —Het
expansion J[Nat]
Hyposmotic volume Adrenal insufficiency 1] T l T Het
contraction LINa*]

—=n0 change; ECF = extracellular fluid; Het = hematocrit; ICF = intracellular fluid; SIADH = syndrome of inappropriate antidiuretic hormone.

Pozn. Syndrom neprimérené sekrece antidiuretického hormonu, Schwartzlv-Barttertv syndrom
(SIADH , angl. zkr. syndrome of inappropriate antidiuretic hormone secretion)



HOMEOSTATIC COMPENSATION FOR SEVERE DEHYDRATION ZVVSENA
OSMOLARITA
DEHYDRATION PLAZMY
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Obr. 8.49 Schéma rizeni stalé osmolarity extracelularni tekutiny antidiuretickym
hormonem pres ovlivnéni jak prijmu, tak vydeje vody




aktivace sympatiku

hypotalamus

: ; i il PO ncl. paraventricularis
ledviny Utlum sympatiku } : ncl. supraopticus

zvysené uvolfiovani
reninu

snizené uvoliovani
TR ADH

kara nadledvin

zvySené uvolfovani
ADH

zvysené uvolhovani
aldosteronu

zvysené napéti
hladkého svalu

\
ledvinné tubuly ledvinné tubuly
snizena resorpce NaCl sniZena resorpce vody

ledvinné tubuly ledvinné tubuly glomeruly
" zvySena resorpce natria i
zvySena resorpce vody a naslednd i vody snizena filtrace

Obr. 8.53 Schéma rizeni stalého objemu extracelularni tekutiny renin-angiotenzin- Obr. 8.54 Schéma Fizeni stalého objemu extraceluldrni tekutiny antidiuretickym
-aldosteronovym systémem hormonem a sympatikem pres ovlivnéni vydeje vody a NaCl



Water deprivation

Y
Increases plasma osmolarity

\J
Stimulates osmoreceptors in anterior hypothalamus

|

Increases secretion of ADH from posterior pituitary

l

Increases water permeability of late distal tubule and collecting duct

|

Increases water reabsorption

N

Increases urine osmolarity
and
decreases urine volume

l

Decreases plasma osmolarity toward normal

FIGURE 5-14 Responses to water deprivation. ADH = antidiuretic hormone.

Water intake

Y
Decreases plasma osmolarity

\

Inhibits osmoreceptors in anterior hypothalamus

|

Decreases secretion of ADH from posterior pituitary

|

Decreases water permeability of late distal tubule and collecting duct

|

Decreases water reabsorption

N\

Decreases urine osmolarity
and
increases urine volume

Increases plasma osmolarity toward normal

FIGURE 5-15 Responses to water intake. ADH = antidiuretic hormone.



Acidobazicka rovnovaha

- Pro€ udrzovat uzké rozpéti pH?
- Kompetice protonl s transportnimi mechanismy pro
monovalentni ionty, zejména K+ (acidéza-hyperkalemie,

pH BALANCE IN THE BODY

alkal6za-hypokalemie) Fatty acids H* input Ei%’[i G':;?iéo)
- Interakce proton(i s aminokyselinami, zména struktury Amino acids Ketoacids
proteinu (enzymy, kanaly, atd.) &
- Poruchy excitability nervove tkané (acidoza-snizena 2. <
excitabilita, dezorientace, kéma; alkal6za-hyperexcitabilita) s
- ACId?Za VRIS alkaloza Plasma pH
- Zdroje protonu: 7.38-7.42
- Metabolismus
) o Buffers:
- Latky v potravé * HCO3™ in extracellular fluid
B v A4 (= ; : X * Proteins, hemoglobin, phosphates in cells
,tékavé” ( VCOZi prod}Jkt aefobnlho. metabollsnlwu b,unek) « Phosphates, ammonia in urine
versus , netékavé” (= fixované) kyseliny (= kys. sirova, kys.

fosfore€na, pripadné dalsi)
- Kyselina sirova = produkt katabolismu protein(
- Kyselina fosforecnd = katabolismus fosfolipid(
- Vydej protond:
- Plice (jako CO2)
- Ledviny (jako H+)

,:@,U@B

COZ (+ HEO} H* Output H+



Denni produkce H*

* Proton-neutralni (elektroneutralni) reakce:
o Elektroneutralni substrat se méni na elektroneutralni produki.
o Priklady jsou:
= Kompletni oxidace glukdzy:
= Glukéza —+ CO5 + Hy0.
= Lipogeneze z glukdzy:

- Proton-neutralni, proton-produktivni a proton-konzump¢ni = Glukoza — triacylglyceroly.
b | k ’ k = Tvorba glutaminu z glutamatu:
metabolicke reakce = NH,4* + (glutamat)” — glutamin + H5O_

= Tvorba glutaminu z laktatu:
= 4ANH, ¥ + 4(laktat)” + 30, — glutamin + 2C05 + 8H50.

PR - - P - 50 000 mmol * Proton-produktivni reakce:
Produkce H* oz tEKawfh Kys?lln %tkannvehn dychani o Elektroneutralni substrat se méni na produkt s negativnim nabojem a proton(y).
H* z netékavych kyselin 30 — 80 mmol o Priklady jsou:
[Pufry Celotélove pufrove systemy 2400 mmol = Anaerobni glykolyza:
Climi i Plice (CO3) 20 000 mmol o Glukoza —» 2(laktat)y” + 2HT.
Iminace Ledviny (netékavé kyseliny) 30 — 80 mmol ' L'powza'_é . . o +
= Triacylglycerol — glycerol + 3(anion mastné kyseliny)” + JH™.

= Ketogeneze:
= (Palmitat)” + 60, — 4(anion ketokyseliny)” + 2H,0 + 3H*

* + 2 +.
Metabolicka reakce Produkce H Konzumpce H = Syntéza urey z NHy™
organ mmol/den organ | mmol/den - C02 + 2NH4+ N CO(NHQ}Q + HZO‘ + 2H+
Glukoza — laktat Mozek, erytrocyty. svaly., 1300 i oxi i i iicich siru:
stfevo. kiZe = Kompletni oxidace aminokyselin cbsahujicich siru:
Laktat — glukéza Laktat — CO ' i , 2- 4 44t
R g 2 Jatra, ledviny 1300 " Armno_lwselmy _28p4 .4H -
2 = Kompletni oxidace dibazickych aminokyselin:
Produkce ketolatek Jatra | _300-400 = Aminokyseliny — H*
. . hMyokard, mozek, svaly, . . )
Utilizace ketolatek aj 300 — 400 * Proton-konzumpéni reakce:

Tvorba mocéoviny Jatra | 1130 o Substrat s negativnim nabojem se méni na elektroneutralni slouceninu.

Oxidace aminokyselin Jatra, svaly | 1100 o Pfiklady jsou:
Exkrece pufrovatelnych H® moéi Ledviny: 30 — 80 mmol/den = Glukoneogeneze z laktatu:
= 2(Laktat)” + 2H* — glukéza.
= Kompletni oxidace laktatu a ketokyselin
= (Anion kyseliny)” + nO5 + HY nCO5 + nH;0.
= Kompletni oxidace neutralnich a dikarboxylovych aminokyselin
= (Anion kyseliny) + nOg + 2H* nCO5 + nH,0 (+ NH;¥).
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Obr. 8.56 Zakladni schéma Fizeni acidobazické rovnovahy

vedlejsi pufraéni systémy
(hemoglobin, fosfaty,
plazmatické bilkoviny, ...)

H+

metabolizmus
a
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vznik H,CO, ~ vyloucenim CO, plicemi
zCO,+H,0
' vnitini prostfedi organizmu _ l
vznik H,80,aH,PO, o B
z katabolizmu proteint celkové mnozZstvi H* vylou¢enim H* moci
a dal$ich organickych latek iontd v organizmu

|

H* vzniklé z H,CO, pri

s vylou¢enim H*
vyluCovani HCO,-

pfi zvraceni

Obr. 8.55 Systém bilance vodikovych iontii: vstupy a vystupy systemu



prvni obranna linie:
PUFRY

rychlost nastupu: mechanizmus:
VTERINY VAZBA NEBO UVOLNOVANI H* IONTU

rychlost nastupu: § : mechanizmus:

MINUTY ZVYSENI NEBO SNIZENI VENTILACE

treti obranna linie:

— LEDVINY
) : mechanizmus:
WCh'ﬂgSﬁj};’W ZVYSENI NEBO SNIZENi SEKRECE H*

A RESORPCE HCO3

Obr. 12.9 Schéma tri obrannych linii organizmu proti zménam pH s jejich zakladni
charakteristikou



Pufrovaci systemy - pufry

CO, + HO = H,C0, — H'+ Heo,
Udrzuji pH pfi zméné koncentrace proton( I I
( H +) Lungs Kidnays

Znacna rychlost /jﬁl Gﬁ\.@
L/_): L

Pouze omezuji vykyvy pH

efektivni v rozmezi pH 1 jednotky hodnoty - Intraceluldrni pufry
pK prislusného pufru - Organické fosfaty (AMP, ADT, ATP, 2,3-difosfoglycerat)
extracelularni pufry - Proteiny
- HCO; pufr - Imidazol, alfa-aminoskupiny proteint
- pKCO,/HCO; =6.1 - HEMOGLOBIN! — nejvyznamnéjsi intracelularni pufr
- MAJORITNI EXTRACELULARNI - Ve fyziologickém rozmezi pH je deoxygemoglobin
PUFR lepSim pufrem nez oxygemoglobin
- Fosfatovy pufr
- MINORITNI
_ pK H2P04_/ HPO42_ — 6.8 o7 Systém Koncentra;:;l;l;rljrtlu (mmolil) Naraznikova k;g.:/{:lta (podil v %)
Plazmaticke HCO4~ 35 %
- Nejvyznamnéjsi pufrovaci slozka Eryirocytém HCOg 8%
. . , L. nonHCO3™ : 24 mmol/l 47 %
moci = titrovatelna acidita -ooeZmalcké poteiy _ 5 T%
BB plazmy celkem: ] % 5 42 mmol/l E:S ';0
Hemoglobin 5] 35 %
BB krve celkem: 48 mmol/l 100 %
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Obr. 12.4 Funkce pufru pri nedostatku vodikovych iontit v roztoku

@
D

Obr. 12.3 Funkce pufru pri nadbytku vodikovych iontit v roztoku

ﬁ

«




Respirachi kompenzace

Nastup v ramci minut
Regulace pH snizenim nebo zvysSenim alveolarni
ventilace
Ména pH docilena zménou vyluéovani CO, — pCO,
je v rovnovaze s H* diky reakci CO, s H,O (CA)
Vzestup CO2 v krvi = konverze v Ery (CA) na
hydrogenkarbonatovy ion (HCO;") a proton (H*)
H*  jsou pufrovany  protonovym  pufrem
(hemoglobin)
HCO;™ se vraci do krevni plasmy
V plicich se proces obraci — CO, difunduje pfes
alveokapilarni bariéru do plic a je eliminovan
Role plic = regulace pH prostrednictvim mnozstvi
CO, v krvi:

- ZvySena ventilace = zvySené odstranovani =

snizeni koncentrace proton(

- Snizenad ventilace = opak

- I Redlny kompenzacni mechanismus

- Hypoventilace = acidéza, hyperventilace =

alkaléza

Tk plazma

Obr. 12.6 CO, vznikafici metabolickymi pochody ve thanich reaguje v ervirocytech
s vadou (reakce katalvzovana karboanhvdrazow — CA) za veniku byvseliny uhlicite, kiera
pak disociuje na bikarbonatovy (HCO, ) avodikovy (H*) iont; prakticky to znamena,
fe zvysenda produkce CO, vede ke vzniku vétitho mnoZstvi ionti H

alvealus plazma

HCO;

Obr, 12.7 V plicich je CO, z krve odstranovdn, ¢im vice je ho dvchanim eliminovano,

tim vice je také z krve eliminovano ionti H



CARBON DIOXIDE TRANSPORT

Most CO, in the blood has been converted
to bicarbonate ion, HCO5~.

CO, diffuses out of cells into systemic
capillaries.

?

? Only 7% of the CO, remains dissclved in plasma.

Mearly a fourth of the CO; binds to
hemaoglobin, forming carbaminohemoglobin.

?

° 70% of the CO, load is converted to
bicarbonate and H*. Hemoglobin buffers H*.

HCO5™ enters the plasma in exchange for
CI™ (the chloride shift).

At the lungs, dissolved CO, diffuses out of
the plasma.

?

By the law of mass action, GO, unbinds from
hemoglobin and diffuses out of the RBC.

?

The carbonic acid reaction reverses, pulling
HCO5™ back into the RBC and converting it
back to CO..

KEY

CA = carbonic anhydrase

=
N VENOUS BLOOD
o CO, | e = Dissolved CO,
' (79%)
Cel_lulta_lr ¥ Red blood cell
respiration @) CO; + Hb—— HbCO; (23%) crr
petipheral = 9 "
. | HCO HCO4 in
tissues -/ co. £, —‘ : Y
i o 5 + HED HEGOE lasma (V0%
'—f‘\x o H* + Hb — HbH ? 7o%)
— Capillary
endothelium
+—— Cell membrane
b ,} Transport
,__../ to Iungﬁ

Dissolved CO,




B. Hydrogenuhliitan jako pufr v krvi (otevieny systém)
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FIGURE QUESTION

Use the anatomical drawing to

name the muscles of ventilation.
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Negative feedback
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by law of mass action ——» P
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Renalni kompenzace

Nejpomalejsi v ramci kompenzacnich mechanismli =
radové desitky minut az hodiny

Zmény regulace vylu¢ovani HCO, a H*
Zvysend koncentrace protonl v plasmé =
sekrece ledvinami a soucasné zvyseni
hydrogenkarbonatu

Snizena koncentrace protonl v plasmé =
sekrece i resorpce hydrogenkarbonatu
Netékavé kyseliny — nemohou byt z téla odstrariovany
respiraci = jednoznacna role ledvin v jejich vylouceni

Dalsi vyznam ledvin — zabranéni ztratam
hydrogenkarbonatu:

- Proximdlni tubulus = secernovany protony (antiport
Na+/H+), vznika kyselina uhlicita, resp. CO2 a H20
(CA), CO2 difunduje pres apikalni membranu, dale
vznik hydrogenkarbonatu a nasledny transport pres
bazolateralni membranu

- Reabsorpce 85 % hydrogenkarbonatu

zvyseni jejich
resorpce

snizeni jejich

Lumen Cell Blood
————»Na* ~—=a Na*
i} i} w. K
HCO5~ + H* +———H*<4+ H%+ HCOg~ —__
(filtered) L
Jr 1 “* Filtered HCOg4~
H-CO4 HoCOq is reabsorbed

[ea 1, ca

COs + H:O > COs + H0

FIGURE 5-19 Mechanism for reabsorption of filtered HCO,~ in the proximal tubule. CA = carbonic anhydrase.



distalni tubulus:
- Sekrece proton(ll je spojena se syntézou novych iont(
HCO;
- Intracelularni CA katalyzuje vznik reakci H20 a CO2 na
kyselinu uhlic¢itou (H2CO3)
- Ta déle disociuje na ionty (protony/hydrogenkarbonat)
- Protony secernovany do tubularni tekutiny protonovou
pumpou
- Hydrogenkarbonat transportovan pres bazolateralni
membranu do intersticia a dale do plasmy
- Protony jsou dale pufrovany MOCOVYMI PUFROVACIMI
SYSTEMY!
- Amonny pufrovaci systém
- Fosfdtovy pufrovaci systém
- V ddsledku je v tubuldrni
hydrogenkarbondt!
- Amonny pufracni systém:
- Produkce v proximalnim tubulu z glutaminu
- = mira produkce odpovidd mife nutnosti udrzovat pH ve
fyziologickém rozmezi
- Amonné ionty jsou vylouceny dale moci

burice  syntetizovdn

Zvlastni  vyznam - protony  vylouceny moci,
hydrogenkarbonat resorbovan
SEKRECE PROTONU A SYNTEZA NOVEHO

HYDROGENKARBONATU
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>
HPO4 2 + H*
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HgPO4_
Titratable acid
is excreted

Intercalated cell Blood

~—a Na*

S H5+HCOs —__ K
]L T New? HCO4-
H2CO3 is reabsorbed
]L CA
CO5 + H;O

FIGURE 5-20 Mechanism for excretion of H* as titratable acid. CA = carbonic anhydrase.
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l Glutamine 1 L CA is reabsorbed
NH4* COs + HO
excreted

FIGURE 5-21 Mechanism for excretion of H* as NH,™. CA = carbonic anhydrase.



Jedna skupina vmezerenych bunék vylucuje proton
a reabsorbuje hydrogenkarbonat

Druha skupina muze v pripadé potreby fungovat
naopak, pri hrozici alkaldze vylucuje
hydrogenkarbonat a resorbuje protony

FYZIOLOGICKY STAV:

protony jsou sekretovany umérné jejich vzniku v
organismu

secernované protony snizuji pH moci

Aby pH moci pfilis neklesalo, jsou protony
pufrovany mocovymi pufrovacimi systémy
Vysledné pH moci 4.5-7.8

PFi pH nizsSim nez 4.5 se sekrece proton( zastavuje

1. apical Na+-H+ exchanger (NHE)
2. basolateral Na+-HCO3- symport
3. H+-ATPase

4. H+-K+-ATPase

5. Na+-NH4+ antiport

RENAL MECHANISMS FOR ACID-BASE BALANCE
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to ammenium ion and HCO4 ™.

(b) Acidosis. Type A intercalated cells in collecting duct function

in acidosis.
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(c) Alkalosis. Type B intercalated cells in collecting duct function
in alkalosis. HCO; ™ and K* are excreted; H is reabsorbed.
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Vomiting

Loss of gastric HCI

l

Y
Loss of fixed H

A

Metabolic
alkalosis
(generation)

l

ECF volume contraction

l

vRenal perfusion pressure

' l

fAngiotensin Il % Aldosterone

l |
4 Nat—H+ exchange

l

fHCOg‘ reabsorption } H+ secretion 4 K+ secretion
Metabolic
alkalosis Hypokalemia
(maintenance)

FIGURE 5-24 Metabolic alkalosis caused by vomiting. ECF = extracellular fluid.

Priklad 1: prdjem

- Ztrata hydrogenkarbonatl z GIT

- Pokles koncentrace
hydrogenkarbonatl v krvi

- Pokles pH

- Metabolicka aciddza

- Zachovani elektroneutrality —
hydrogenkarbonaty jsou nahrazeny
chloridy

-  Kompenzacni mechanismus pro
metabolickou acidézu =
hyperventilace

- Pokles objemu ECF = snizeni objemu
krve + pokles arterialniho tlaku

- Aktivace baroceptorového reflexu =
+ sympatikus (+ srde¢ni frekvence,
vazokonstrikce — kize)

- Aktivace RAAS = zvysena sekrece K+
= hypokalémie



Interstitial
space

Lumen

Priklad 2: zvraceni



Vysetreni acidobazické rovnovahy

Arteridlni/arterializovana kapilarni nebo vendzni krev

- pH krve —7.36 — 7.44 — informace o zavaznosti poruchy vnitrniho prostredi
- Parcialni tlak oxidu uhlicitéeho - pCO,

- Parcialni tlak kysliku — pO,

- % saturace kyslikem v tepnach - sO,

- Dale:

Frakce hemoglobinu

Aktudlni hydrogenuhlic¢itany (2412 mmol/I )

Standardni hydrogenuhlicitany (24+2 mmol/l ) — vylouceni respiracni poruchy

Pfebytek bazi — base excess — BE — (02 mmol/l ) — dopocitany parametr, hodnoti metabolickou
slozku ABR

diference silnych iontd (SID), aniontova mezera (anion gap, AG), pufrové baze séra (BBS) a jiné



Poruchy acidobazicke rovnovahy

RESPIRACNI PORUCHY ACIDOBAZICKE ROVNOVAHY
- Hyperventilace/hypoventilace (alkal6za/acid6za)

Metabolicka aciddza

* pokles koncentrace standardnich hydrogenuhlicitan(

 vdusledku hromadéni nékterého aniontu, ktery hydrogenuhli¢itany z mineralogramu ,vytlaci“

e vdusledku ztrat hydrogenuhlic¢itan( (doprovazenych kationtem, nejspise tedy jako hydrogenuhli¢itanu sodného);

e vzacnéji: v dusledku ztrdt nékterého kationtu, nejspiSe sodiku, jez jsou kompenzovany poklesem koncentrace

hydrogenuhlicitan.

Aciddza z hromadéni iontl — laktatova, ketoaciddza, renalni acidéza, aciddza pri nékterych otravach
Aciddza ze ztrat hydrogenuhlicitan(

Metabolicka alkaloza

- Vzestup koncentrace standardnich hydrogenuhlicitan(

- ztraty nékterého aniontu, obvykle chloridd nebo proteind, které jsou v ionogramu kompenzovdny doplnénim
hydrogenuhlic¢itan(

- vzestup koncentrace nékterého kationtu, nejcastéji sodiku.



O ECERUE [N Calculating Compensatory Responses to Simple

Acid-Base Disorders

Predicted Compensatory

Acid-Base Disturbance Primary Disturbance Compensation Response
Metabolic acidosis L [HCO,7] il Peo, 1 mEg/L decrease in HCO,~ —+
1.3 mm Hg decrease in Pco,
Metabalic alkalosis T [HCO,7] T Peo, I mEq/L increase in HCO, —
0.7 mm Hg increase in Pco,
Respiratory acidosis
Acute T Poo, T [HCEIJ‘] 1 mm Hg increase in Peo, —
0.1 mEg/L increase in HCO,~
Chronic T Poo, T [HCEIJ‘] 1 mm Hg increase in Peo, —
0.4 mEg/L increase in HCO,~
Respiratory alkalosis
Agute 1 Pco, 4 [HED, ] 1 mm Hy decrease in Pco, —+
0.2 mEqg/L decrease in HCO,~
Chronie 1 Pco, 4 [HED, ] 1 mm Hy decrease in Pco, —+

0.4 mEg/L decrease in HCO,~
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FIGURE 5-22 Acid—base map with values for simple acid—base disorders superimposed. The relationships are shown
between arterial Pcuz, [H[ZIZJ3 ], and pH. The ellipse in the center shows the normal range of values. Shaded areas show
the range of values associated with simple acid—base disorders. Two shaded areas are shown for each respiratory dis-
order: one for the acute phase and one for the chronic phase. [Adapted with permission from Cehen JJ, Kassirer JP.
Acid/Base. Boston: Little, Brown; 1982.)



