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Preco je dolezity stav
acido-bazickej rovnovahy?

pH optimum enzymov — ucinnost biochemickych reakcii
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Preco je dolezity stav
acido-bazickej rovnovahy?

pH optimum enzymov — ovplyvnenie fyziologickych funkcii
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Obrdzek 8: Hemokoagulace (protrombinovy ¢as, Quick, %) v zdvislosti
na BE (mmol/l) u priblizné 4 000 polytraumatizovanych
pacientd.



Preco je dolezity stav acido-
bazickej rovnhovahy?

pH optimum enzymov — vplyv na morbiditu a mortalitu

<> Siegel et al. 1990
{n=185)

A\ Rutherford et al. 1992*
(n =3791/7986)

O Davis et al. 1996
(n = 2954(5264)

[Z1 Rixen et al. 2001
(n = 1264/2069)

Negatwn BE (mmol/l} pii prijmu do nemocnice (*v prib&hu 24 hod)

Obrazek 7: Mortalita vs. base excess (BE) u polytraumatizovanych
pacienti: Korelace (vzdjemny vztah) mezi mortalitou (%)
a hodnotou base excess (mmol/l) pri prijmu do nemocnice
a 24 hodin poté v souboru pfiblizné 8 200 pacientd statisticky
vybranych z asi 15 300 pacientd [80, 321, 326, 347].




Zakladneé pojmy acidity a alkality

,» PH je zaporny dekadicky logaritmus
koncentracie (presnegjsie aktivity)

vodikovych ionov *

pPH = - log,, [H*] (resp. aH*)



Vlastnosti vody - struktura




Vlastnosti vody - disociacia

H,O"™ OH"

H,O0 <& H" + OH-
[H*] = 10-" mol/l, t.j. 100 nmol/I

[H]=[OH] — [HYx[OH]=107x 107 (mol/)2 = 1024 = K,



Zakladné pojmy acidity a alkality

Vodné roztoky, v ktorych je , Sa
oznacuju ako , V opachom pripade ako
- Latky schopneé do prostredia H* (donory

vodikového kationu) sa oznacuju ako

« Latky schopné z prostredia H* (akceptory

H+) st



Zakladné pojmy acidity a alkality

Bleach

Soapy water

Vztah medzi pH a [H]

Ammonia solution

Milk of magnesia

pH 6869 707172 7374757677 7,8 seking ot
Sea water
[H*] nmol/ 158 125 100 79 63 50 40 31 25 20 15 t

Distilled water

Urine

Referenéné hodnoty pH arterialnej krvi su 7,36 — 7,44 B o
Hranice preiitia su od pH 6,8 do 7,8 Tomato juice

Orange juice

(Cize [H*] od 160 nmol/l do 16 nmol/l, t.j. desathasobné Lemon jice
roz patl e) i Gastric acid




Klinicky vyznam vysetrenia
acido-bazickej rovnovahy

« diagnostika funkénych poruch

e posudenie zavaznosti stavu

* riadenie (a kontrola ucinnosti) lieCby



Acidoza a acidémia,
alkaloza a alkalémia

« Aktualna hodnota pH krvi

« Aktualny stav ,,zapasu“ patofyziologického deja a
kompenzacnych a korekEnych schopnosti
organizmu

735 745
73 174175 16 77

Acidaemia Normal Alkalaemia

Lo : : - p—
(nmolf) 100 794 631 i t ' (nmol)
158 15.8
Alkalosis

Acidosis




Pohyb H* v organizme
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Tri linie obrany proti nebezpecnym
vykyvom pH

1. Naraznikové (pufrovacie) systemy - korekcia
Vv bunke, v krvi, v kostiach, ...

 poOsobia v ramci milisekund, musia sa
regenerovat

2. Respiracna kompenzacia
« pbsobi v ramci minut az hodin

3. Renalna kompenzacia
 pOsobi v ramci dni



Vyhodnotenie biochemickéeho
vysSetrenia ABR

Tradi¢na interpretacia (pH, HCO,, pCO,), AG

Stewartova teoria (strong ion diference SID, total
weak acids — albumin a fosfat, pCO,), SIG

Fencl, Jabor, Kazda: Stewart + korekcia BE podla
koncentracie Na*, Cl- a albuminu



Identifikacia a kvantifikacia
metabolickych pricin poruch ABR

Klasicky pristup:

dva systemy  — Skandinavsky vs. americky model
(trans-atlanticka debata zo 70-tych rokov 20. storoCia)

1. systém — podla zmeny [HCO37] (aktualny vs. Standardny)
pokles HCO 4 = metabolicka acidoza
vzostup HCO4 = metabolicka alkaloza
Ak je aktualny vacsi nez standardny, je pritomna acidifikacna respiracna zlozka.
Ak je aktualny menSi nez standardny, je pritomna alkalizaCna respiracna zlozka.
2. systém — podla hodnoty base excess resp. base deficit (BE)



Identifikacia a kvantifikacia
metabolickych pricin poruch ABR

Klasicky pristup:

dva systéemy  — skandinavsky vs. americky model
(trans-atlanticka debata zo 70-tych rokov 20. storoCia)

2. systém — podla hodnoty base excess resp. base deficit (BE)
BE = titracia H* na pH 7,4 pri normalnom pCO, (5,33 kPa)
koncepcia ,anion gap®: AG = Na* — (Cl- + HCOy)

(AG = albumin + fosfat + laktat + f—OH-butyrat + glykolat + formaldehyd + atd'.)



Klasicky pristup

Oba spbsoby maju niekolko nevyhod:

« Ajna[HCO37] aj na BE (i na pH) v plazme pb&sobia viaceré nezavislé faktory:
- suCasne moézu byt pritomné acidifikujuce aj alkalizujuce vplyvy
- navzajom rusia svoje posobenie na uvedené parametre ABR
- v extrémnom pripade sa vynuluju: [HCO37] a BE budu fyziologické

« Neumoznuju rozpoznat priCiny metabolickych poruch:

- hodnoty BE a [HCO37] odhaduju celkovy deficit ¢i nadbytok
plazmatickych neprchavych kyselin (tj. inych nez H,CO,)

- nehovoria niC o individualnych primarnych pricinach poruch ABR



Klasicky pristup

U kriticky chorych: potreba diagnostiky pricin
. prognosticky vyznam jednotlivych pricCin poruchy ABR
. terapeutické smerovanie (kauzalna lieCba, odstranenie pricin)

Pri hodnoteni podfa [HCO37]
. priciny MAL sa nerozliSuju vébec
. priCiny MAC sa klasifikuju ako hyperchlorémia alebo zvySenie anion gap (AG)

Zvysenie AG je typické pre vzostup anionov anorganickych i organickych kyselin
. pri ketoacidoze, laktatovej acidoze, renalnom zlyhani a niektorych otravach

AG sa stava nespolahlivy pri hypoalbuminémii

« ta jeho hodnotu falos$ne znizuje
» az prislusna korekcia zlepsi vypovednu hodnotu AG



Identifikacia a kvantifikacia
metabolickych pricin poruch ABR

Stewartov — Fenclov pristup:

umoznuje priame kvantitativhe vyhodnotenie primarnych pricCin poruch ABR

« Sleduje stav nezavisle premennych faktorov:

« paCO2
strong ion difference (SID)
SID = (Na* + K* + Ca?* + Mg?*) - (CI- + laktat’)
koncentracia neprchavych slabych kyselin [Atot]
[Atot] = albumin + anorg. fosfat

«  Obvyklé parametre ABR (pH, [HCO,], BE)

* sa nemenia primarne
* ich zmeny su vysledkom zmien vysSSie uvedenych nezavisle premennych



Priciny poruch homeostazy H*

L1 =vl P8 Causes and Consequences of Acid-Base Imbalances

CONDITION
AND HALLMARK POSSIBLE CAUSES; COMMENTS

METABOLIC ACIDOSIS

uncompensated Severe diarrhea: bicarbonate-rich intestinal (and pancreatic) secretions rushed through
(uncorrected) digestive tract before their solutes can be reabsorbed; bicarbonate ions are replaced by renal
(HCO; <22 mEq/L,; mechanisms that generate new bicarbonate ions

pH <7.35) Renal disease: failure of kidneys to rid body of acids formed by normal metabolic processes

Untreated diabetes mellitus: lack of insulin or inability of tissue cells to respond to insulin,
resulting in inability to use glucose; fats are used as primary energy fuel, and ketoacidosis occurs

Starvation: lack of dietary nutrients for cellular fuels; body proteins and fat reserves are used for
energy—Dboth yield acidic metabolites as they are broken down for energy

Excess alcohol ingestion: results in excess acids in blood

High ECF potassium concentrations: potassium ions compete with H" for secretion in renal
tubules; when ECF levels of K™ are high, H* secretion is inhibited




Priciny poruch homeostazy H*

L1 =vl P8 Causes and Consequences of Acid-Base Imbalances

CONDITION
AND HALLMARK

METABOLIC ALKALOSIS

uncompensated
(HCO3 >26 mEg/L;
pH >7.45)

POSSIBLE CAUSES; COMMENTS

Vomiting or gastric suctioning: loss of stomach HCl requires that H" be withdrawn from blood
to replace stomach acid; thus H" decreases and HCO; ™ increases proportionately

Selected diuretics: cause K™ depletion and H,0 loss. Low K™ directly stimulates the tubule cells
to secrete H'. Reduced blood volume elicits the renin-angiotensin mechanism, which stimulates
Na® reabsorption and H" secretion,

Ingestion of excessive sodium bicarbonate (antacid): bicarbonate moves easily into ECF,
where it enhances natural alkaline reserve

Excess aldosterone (e.g., adrenal tumors): promotes excessive reabsorption of Na*, which pulls
increased amount of H" into urine. Hypovolemia promotes the same relative effect because
aldosterone secretion is increased to enhance Na“ (and H,0) reabsorption.




Priciny poruch homeostazy H*

L1 =vl P8 Causes and Consequences of Acid-Base Imbalances

CONDITION
AND HALLMARK POSSIBLE CAUSES; COMMENTS

RESPIRATORY ACIDOSIS (HYPOVENTILATION)

uncompensated Impaired lung function (e.g., in chronic bronchitis, cystic fibrosis, emphysema): impaired gas
(>45 mm Hg; exchange or alveolar PCO,, ventilation
pH <7.35) :

Impaired ventilatory movement: paralysis of respiratory muscles, chest injury, extreme obesity

Narcotic or barbiturate overdose or injury to brain stem: depression of respiratory centers,
resulting in hypoventilation and respiratory arrest

pCO2 > 6 kPa



Priciny poruch homeostazy H*

L1 =vl P8 Causes and Consequences of Acid-Base Imbalances

CONDITION
AND HALLMARK POSSIBLE CAUSES; COMMENTS

RESPIRATORY ALKALOSIS (HYPERVENTILATION)

uncom; nensated Strong emotions: pain, anxiety, fear, panic attack
<35 mm Hg;
pH 7 45)

Hypoxia: asthma, pneumonia, high altitude; represents effort to raise P, at the expense of
excessive CO, excretion

Brain tumor or injury: abnormality of respiratory controls

pCO2 < 4,7 kPa



Priciny poruch homeostazy H*
METABOLIC ALKALOSIS

A metabolic alkalosis is any process, other than a fall in Paco,, that ac
to increase blood pH and is characterised by a rise in plasma HCO,.
Respiratory compensation (] Paco,) occurs to limit the resulting
alkalaemia but is limited by the need to avoid hypoxaemia.

Loss of H" ions may initiate the process but the kidneys have huge
scope to correct threatened alkalosis by increasing HCO; excretion.
Factors that impair this response are therefore also necessary. The
usual suspects are depletion of chloride (CI7), potassium (K*) and
sodium (Na") ions — in most cases due to either sustained vomiting
(Figure 17) or diuretic drugs.




Priciny poruch homeostazy H*
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* When CI” is in short supply, the kidney must keep HCO,™ to preserve
electroneutrality (the overall balance of positive and negative charges in the body)



Kompenzacie poruch homeostazy H*

Normal
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Figure 12 Uncompensated respiratory acidosis. Figure 15 Mixed respiratory and metabolic acidosis.



Kompenzacie poruch homeostazy H*

~0

Segmental reabsorption of HCO,™.

The fraction of the filtered load of HCO,~ reab-
sorbed by the various segments of the nephron
is shown. Normally, the entire filtered load of
HCOj;" is reabsorbed. PT, Proximal tubule; TAL,
thick ascending limb; D7, distal tubule; CCD,
cortical collecting duct; IMCD, inner medullary
collecting duct.




Kompenzacie poruch homeostazy H*

Blood L——j ' Tubular

Glutamine 0

v \

A 2NH4+ > NH;1
YN

— 2HCO; : Tubular

NH3‘H.<_

l e

\P

Production, transport, and excretion of ammonia by the nephron. Glutamine is metabolized to NH,* and HCO, ™ in

the proximal tubule. The NH;' is secreted into the lumen, and the HCO;~ enters the blood. The secreted NH,* is reabsorbed in
Henle’s loop primarily by the thick ascending limb and accumulates in the medullary interstitium, where it exists as both NH,*
and NH;. NH; diffuses into the tubular fluid of the collecting duct, and H* secretion by the collecting duct leads to accumulation
of NH,;* in the lumen by the processes of nonionic diffusion and diffusion trapping. Traditionally, NH; has been termed a uri-
nary buffer, and this designation has been used here. However, as illustrated by this scheme, it is more appropriate to view NH,*

excretion as a “marker” of glutamine metabolism in the proximal tubule. Accordingly, for each molecule of NH,* excreted, a mol-
ecule of HCO,™ has to be added back to the extracellular fluid. C4, Carbonic anhydrase.

NH,4"




Kompenzacie poruch homeostazy H*
ACID-BASE BALANCING BY THE KIDNEY

4 pH,, ¥ PH,,

[ FsTN |

P
coz2
N ACID A ALKALINE
\ URINE URINE

I\ W—

+ The response of the kidney to acid-base imbalances is governed by
the relative magnitudes of proton secretion and HCO, filtration
because these two factors affect the rates of acid and alkali
excretion.

+ If P, rises, proton secretion becomes dominant and the Kidney
excretes acid, raising blood pH.

s If [HCD3]FJ rises, HCO, filtration increases and the kidney excretes
alkali, reducing blood pH.




Interpretacie biochemickeho
nalezu

Evaluation of Acid-Base status assuming incomplete compensation
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Interpretacie biochemickeho
nalezu

The Nine Conditions of Van Slyke
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Interpretacie biochemickeho

nalezu

STANDARD BICARBONATE ‘

Low \

Normal with | ‘ Raised ‘
normal pH |

Look at PaCO2 and pH ‘

PaCO2 low FaCO2 normal PaCO2 raised FaCO2 low PaC0O2 normal PaCO2 raised
pH raised pH raised pH variable pH variable pH low pH low i
Metabaolic Metabolic Metabolic Metabolic ] Metabolic Metabolic
alkalosis alkalosis alkalosis acidosis acidosis acidosis
+ +/- +/- +/= +/= +
Respiratory Respiratory Respiratory Respiratory Respiratory Respiratory
Alkalnsis Alkalosis Acidasis Alkalnsis Acidozis Acidosis




Interpretacie biochemickeho

‘Acidaemia
pH less than 7.35

Is the PaCO,  No

Is the HCO3
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Interpretacie biochemickeho

nalezu

o Ifthe patient has a metabolic acidosis, calculate the anion gap to narrow down the differential diagnosis.

Anion Gap = (Na + K) - (CI + HCO;) Normal = 10 - 18mmol/I

o If the precise acid-base derangement is not immediately clear (e.g. middle column) then remember the

following points:
Always consider the clinical context when interpreting
acid-base status.
Metabolic compensation takes days to occur, respiratory
compensation takes minutes.
Overcompensation does not occur.
An apparent compensatory response could represent an opposing
primary process.

® Note that with a very mild acidaemia or alkalaemia both PaCO, and
HCO; may be just within the “normal range” (considered to be a mild
mixed acid-base disturbance).

Normal values

PaC0,=4.7-6.0 kPa
or 35-45 mmHg

BE (210 42)
HCO5 st (22-28 mmol/l)
pH (7.35-7.45)

H" (35-45 nmol/l)




Fyzikalno — chemicka analyza
acidobazickej rovnovahy

Prehladové ¢ldnky

MUDr. Jan Kozanek RoLETS | | |

Oddelenie anestézioldgie a intenzivnej mediciny, NsP Povazska Bystrica

EASY WAY
TO UNDERSTAND

STEWARTS

V sti¢asnosti st pouzivané tri pristupy v hodnoteni portch acidobazickej rovnovahy. Zakladom bikarbonatového pristupu je Henderson-
-Hasselbalchova rovnica, ktora odvodzuje zmeny pH od vztahu koncentracii HCO, ku H,CO,. Vyznam nebikarbonatovych naraznikov
bol prvykrat rozpoznany Van Slykom a potom rozpracovany Siggard-Andresenom et al., ktori zaviedli koncept , Base excess”. Nedavno
Stewart a Fencl navrhli a rozpracovali fyzikalno-chemicky koncept zalozeny na zakonoch elektroneutrality a zachovania masy riadenim

disiociacie vody. Kazdy z uvedenych pristupov sa lisi len v hodnoteni metabolickej komponenty, vietky tri hodnotia pCO, ako nezavisli
variabilitu. Vzhladom na to, Ze vietky tri pristupy plodia identické vysledky, k ulahéeniu naiej prace v hodnoteni acidobazickych portich
by sme mali akceptovat diferenciu silnych iénov (SID) a strong ion gap (S1G) ako spoloéné platidlo medzi nimi.

FROM “SALINE” TO MORE
“PHYSIOLOGIC” FLUID

Kluéové slova: acidobazicka rovnovaha, bikarbonatovy pristup, base — excess pristup, fyzikalno-chemicky pristup, SID, SIG.

Yohanes WH George, MD

http://www.acidbase.org/hbdrgs.pdf

https://issuu.com/acidbase/docs/htuab

http://aimcasopis.sk/index.php?page=pdf view&pdf id=6724&magazine id=18


https://issuu.com/acidbase/docs/htuab

Fyzikalno — chemicka analyza
acidobazickej rovnovahy
Tri principy Stewart — Fenclove] koncepcie:
1. Zakon elektroneutrality
2. Zakon zachovania hmoty

3. Guldberg — Waagov zakon (disociacna konsStanta)

http://www.acidbase.org/hbdrgs.pdf



Fyzikalno — chemicka analyza
acidobazickej rovnovahy

STRONG ION DIFFERENCE IN PLASMA

ELECTRONEUTRALITY

_,l,

} [SID]
J HCO;

E o
CHANGE IN PH OR [H*] AS A }- Weak acid

CONSEQUENCE OF WATER Na* Atk

DISSOCIATION IN RESPONSE Posfat ~ } UNMEASURED ANION
TO CHANGE IN [SID], PCO, UA- Mastly lactate and ketones
AND WEAK ACID

K*
Mg*
(=

CATION ’

http://www.acidbase.org/hbdrgs.pdf




Fyzikalno — chemicka analyza
acidobazickej rovnovahy

STRONG ION GAP (SIG)

=[Na*] + [K*] + [Mg**] + [Ca**] - [CI'] - [Lactate’]

=12.2 X pCO,/(10-pH )+10 X [alb] X (0.123 X pH—0.631) +[PO,"] X (0.309 X pH—0.469)

SIG = SID, — SID, = Normal value = zero

CATION

Kellum JA, Kramer DJ, Pinsky MR: Strong ion gap: A methodology for exploring unexplained
anions. J Crit Care 1995,10:51-55.




Fyzikalno — chemicka analyza
acidobazickej rovnovahy

Weak Acid, The protein
concentration (controlled by
the liver and metabolic
state)

Controlled by the
respiratory system The electrolyte
composition of the blood
(controlled by the
kidney)




Fyzikalno — chemicka analyza
acidobazickej rovnovahy




Fyzikalno — chemicka analyza
acidobazickej rovnovahy




Fyzikalno — chemicka analyza
acidobazickej rovnovahy
THE PRACTICAL POINT

INDEPENDENT VARIABLES DEPENDENT VARIABLES
STRONG IONS
DIFFERENCE

WATER
DISSOCIATION -
= HO
2
/ oW
PROTEIN
CONCENTRATION




Fyzikalno — chemicka analyza
acidobazickej rovnovahy
THE DIFFERENCE

Henderson-Hasselbalch

pH
AT~

Respiratory Metabolic

| T

Peoa Base Excess-HCO,

Determinants of plasma pH, as assessed

by the H-H. Base excess and standard
HCO3- determine the metabolic
component of plasma pH

Stewart’ s Approach

pH
T T

Respiratory Metabolic

Determinants of plasma pH, at 379C, as
assessed by the Strong lon Difference [SID]
model of Stewart. [51D°] and [4..] determine
the metabolic component of plasma pH

(porge 20015




Fyzikalno — chemicka analyza

acidobazickej rovnovah
CLASSIFICATION OF PRIMARY ACID BASE DISTURBANCE

Fencl V Jabor A, Kazda A, Figge J. Diognosis of metabolic acid-base disturbances in critically ill patients. AmJ
Respir Crit Care Med 2000 Dec;162{8):2246-51
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Fyzikalno — chemicka analyza
acidobazickej rovnovahy

WATER DEFICIT

Diuretic
Diabetes Insipidus

Plasma Plasma

L

|
/]

Na* = 140 mEg/L
Cl- = 102 mEq/L

[SID] = 38 mEq/L 140/,,, = 280 mEg/L

102/, = 204 mEg/L
[SID] = 76 mEq/L

alkalosis

| Evaporation —— —

:|> 12 liter

WATER EXCESS

Plasma

I 140/2 = 70 mEg/L
Nat = 140 mEg/L 1 Liter 102/2 = 51 mEg/L

Cl__=102 mEg/L water [SID] = 19 mEq/L
[SID] = 38 mEg/L )

1 liter 2 liter ™%

Acidosis
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ABNORMAL IN SID AND WEAK ACID

[SID] L [SID])L
ST e (s1DIM

POy

[SID]=34

Cl cit @cCL! Cl o Cl
102 115 95 102 @102 g 102

Normal Hyperchlor Hypochlor Keto/lactate Hypoalb/  Hyperalby/

acidosis . : . fosfat fosfat
alkalosis acidosis

allkalosis acidosis

George 2015
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How does saline cause acidosis?

Plasma

l\.\-\-\--\' e

Na+* = 140 mEq/L

Clr =102 mEqg/L
[SID] = 38 mEq/L

-
1 liter

NaCl 0.9%

Nat = 154 mEg/L -
Cl- = 154 mEa/L _
[SID] = 0 mEg/L 1 liter
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SALINE CAUSE ACIDOSIS BY DECREASING
[SID] DUE TO THE HYPERCHLOREMIC

hyperchloremia

decrease [SID]

Na*t = (140+154)/2L= 147L ‘
. " >

[SID] = 19L 2 liter
J

More acidosis




SALINE INFUSION CAUSE MORE
ACIDOSIS THAN LACTATE RINGER

oy ;
q'
3

Systemic [SID] (30+2L)=
[Na*] = 4508/32 = 140.8
[cn = 3308/32 = 103.3

BW 50 kg.

TBW 60% = 0.6.50 kg = 30L : [SID] ore acndosns)
[Na']=140=30.140=4200 Give 2 liters of 0.9%
[CI] =100=30.100=3000 Sodium Chloride:

y A WY - g [Na*]=154x2 L =308

[CF] =154x 2L =308
Normal plasma [SID] 40

Systemic [SID] (30+2L)=
e [NQ*] = 4474/32 = 139.8
== [CI] =3218/32=100.5

[SID]€ 39.3more alkalosis)

Give 2 liters of LR :
[Na‘]=137x2 L =274
[CH =109x2 L =218
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RAPID SALINE INFUSION PRODUCES HYPERCHLOREMIC ACIDOSIS

1.saline 4. [SID] fall because Saline produce

produce more Increase in [CI] more than [Na]
. acidosis thanin

LRgroup [rea) 7 )

£20 mus

2.BE more

negative in
Saline group

3.(SID] in Saline grup fall
more than in LR group

== Lactate Ringer * P<0.05 intragroup
s Saline 0.9% # P<0.05 intergroup

Scheingraber S, Rehm M, Rapid Saline Infusion Produces Hyperchloremic Acidosis in Patients Undergoing Gynecologic Surgery. Anesthesiology 1993; 90:1247-9
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How does bicarbonate increase the pH?

Plasma;
hyperchloremic
acidosis

Na*= 140 mEq/L

Cl-= 130 mEg/L
[SID] =10 mEq/L

25 mEq
NaHCO3

P. e e

J 1liter  1.025

liter

y

Plasma + NaR

LBy it =] rapid metabolism
Cl-= 130 mE
[SID] = 35 mEqg/L

The [SID] T : from 10 to 35 : = Alkalosis, pH back to normal = but the
mechanisme not because we give the bicarbonate but we give
Sodium without strong anion like Chloride, so the [SID] T = alkalosis
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THE KIDNEYS ARE THE MOST IMPORTANT REGULATOR
OF [SID] FOR ACID-BASE PURPOSE

TUBULAR FLUID CELL INTERSTITIAL PLASMA




Fyzikalno — chemicka analyza
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EFFECT OF DIURETICS IN URINE COMPOSITION

Volume
(ml/imin)

Sodium
{mEq/l)

Potassium
{mEq/l)

Chloride
(mEq/l)

SID
(mEq/l)

No drug

1

50

15

60

1

Thiazide diuretics 13 : 25 150

(155)

Osmotic diuretics . 15 110

| oop diuretics 8 . 25

Potassium-sparing : 10
diurtics

Carbonic anhydrase : 60
inhibitors

s

Loop Diuretics (Furosemide) increase the excretion of Cl- via urine =
reducing urine [SID] and increasing the plasma [SID] = alkalosis

Tonnesen AS, Clincal phamacology and use of diuretics. In: Hershey 5G,
Bamforth BJ. ZauderH. eds, Review courses in anesthesiology. Philadelphia: Lippincott. 1983; 217-226
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Renal Compensation for
Chronic Respiratory Acidosis

1. Increase CO,—> 4. Hypochloremiaincrease
increase the [H7] [SID] = decrease [H*]

|

H+

HCO,
30

ad
90

|

3. Hypochloremia
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RENAL & RESPIRATORY COMPENSATION
FORNON RENAL METABOLIC ACIDOSIS (UA) IN STEWART’S TERM

Non Renal
Met Acidosis (UA); Shock, MODS _
Hyperventilation =
Plasma UA = decrease the decrease [H*]
[51D] = increase the [H7]

— |

H' 1. Earl Removal CO, HCO,-
| } isio Early. 5
compensation I o]

cl-

100

MNa*

Brain o ; e
-pH\Lm Stem - hé;‘% -

Ma*

P JH,Cl urine
LA NMigg e riesis |
2. Late
compensation i m i
d
- F"u.u-r-'j

lHidnw

Removal Chlor

Hypochloremia will increase [SID]
= decrease [H*]
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