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Acidobazicka rovnovaha je klicovou soucasti homeostazy vnitiniho prostiedi, nezbytnou pro spravnou funkci enzymd,
bunécnou signalizaci a syntézu ATP. Fyziologické mechanismy, které udrzuji stabilni pH extracelularni tekutiny, zahrnuji
produkci, pufraci a eliminaci kyselin. Organismus neustale generuje jak tékavé (CO,), tak netékavé kyseliny (napf. laktat,
sulfat, fosfat). CO, je vyluc¢ovan plicemi, zatimco netékavé kyseliny jsou z¢asti metabolizovany a z¢asti vylu¢ovany ledvinami.
Pufracni systémy krve, zejména bikarbonatovy pufr, hemoglobin a plazmatické proteiny, umoznuji tlumit akutni zmény pH.
K posouzeni acidobazické rovnovahy se pouziva klasicky Henderson-Hasselbalch(v pfistup, zalozeny na poméru [HCO31/
pCO,, i fyzikalné-chemicky Stewartdv model, ktery zdUrazruje roli silnych iontd (SID), koncentraci slabych kyselin a pCO,
jakozto nezavislych determinant acidobazického stavu. Respira¢ni regulace pomoci zmén ventilace ovliviuje pCO,, zatimco
renalni regulace upravuje sloZzeni moc¢i a umozniuje dlouhodobéjsi korekci pH prostfednictvim amoniogeneze a zpétné
resorpce bikarbonatu. Vyznamny je i interorganovy tok substratd, napfiklad glutaminu mezi jatry a ledvinami. Infundované
tekutiny ovliviuji acidobazicky stav v zavislosti na obsahu metabolizovatelnych organickych aniontd. Porozuméni témto
principtim je klicové pfi volbé ventilace, tekutinové terapie a korekci elektrolytovych poruch. Cilem terapie by neméla
byt mechanicka normalizace laboratornich hodnot, ale podpora fyziologickych adapta¢nich mechanismud v kontextu
zékladniho onemocnéni.
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The physiology of acid-base balance

Acid-base balance is a key component of internal homeostasis, essential for enzyme function, cellular signaling, and ATP
synthesis. The physiological mechanisms that maintain a stable pH in the extracellular fluid include acid production, buffer-
ing, and elimination. The body continuously generates both volatile acids (CO,) and non-volatile acids (e.g., lactate, sulfate,
phosphate). CO, is excreted by the lungs, while non-volatile acids are partly metabolized and partly excreted by the kidneys.
Blood buffering systems-particularly the bicarbonate buffer, hemoglobin, and plasma proteins-help mitigate acute changes in
pH. To assess acid-base balance, both the classical Henderson-Hasselbalch approach, based on the [HCO;1/pCO, ratio, and the
physicochemical Stewart model are used. The Stewart model highlights the role of strong ion difference (SID), concentrations
of weak acids, and pCO, as independent determinants of acid-base status. Respiratory regulation through changes in ventila-
tion directly affects pCO,, while renal regulation modifies urine composition and enables long-term correction of pH through
ammoniagenesis and bicarbonate reabsorption. Inter-organ substrate fluxes, such as glutamine transport between the liver
and kidneys, also plays a significant role. Infused fluids affect acid-base balance depending on the quantity of metabolisable
organic anions. Understanding these principles is essential for making clinical decisions regarding ventilation settings, fluid
therapy, and correction of electrolyte disturbances. The goal of treatment should not be the mechanical normalization of
laboratory values, but rather the support of physiological compensatory mechanisms in the context of the underlying disease.
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Uvod a definice

Jednobunécné organismy jsou schopny se prizpUsobit velmi varia-
bilnim zevnim podminkdm (pH, osmolarita, koncentrace Zivin). Buriky
mnohobunécnych organismd maji vysoce specializované funkce,
ale podstatné nizsi schopnost tolerovat zmény v prostfedi, které je

obklopuje. Vyssi organismy disponuji sofistikovanymi regula¢nimi
systémy, jakymi udrzujf stalost vnitfniho prostfedi, tedy stalé iontové
sloZenf (izoionii), pH (izohydrii) a objem (izovolumii) tekutiny, kterd
omyva buriky. Cilem tohoto ¢lanku je shrnout fyziologické mechanismy

udrzovani acidobazické rovnovahy.
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