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Hlavni ukazatel ABR: pH (resp. a[H*])

pPH = pondus hydrogenii, potential of hydrogen
= vodikovy exponent

pH = - log koncentrace H*, resp. H;O*

logaritmicka stupnice 0-14 pro vodné i
roztoky pSC tepl otiw
oH 7 = neutralni

DH < 7 = k¥S€|Iny Sgren Peder Lauritz Sgrensen
oH>7 = Zasady 1868-1939
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Hlavni ukazatel ABR: pH (resp. a[H*])

a[H*]4 + b[HH2 + c[H*]2 + d[H*] + e = O
Where a = 1; b = [SID*] + K_; c = {K_ x ([SID*] — [A51]) —

K, — K, X8 x Pco,}; d=—{K,_, x (K, + Ky, xS x Pco,) —
HE > H"l 5 PGDE}; and e = _HEHBHE-IS PGDE.

rovnice 4. S8du: 3 nez§8visle pronm

pPpo z]Jednodugen

[SID*] - K, [A;o7)/K, + 10-PH
S X Pco,

pH=pK’, + log

Corey HE: Bench-to-bedside review: Fundamental principles of acid-base
Physiology. Critical Care 2005;9(2):184-192. http://ccforum.com/content/9/2/184
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Acid-base pathophysiology affer 130 years: confusing, irrational and controversial,
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Acid-base pathophysiology is not confusing, irrational and controversial.
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' PS?2 ]l 1 ny zma

AmNRDSen® x pol 2t
I pH, pCO, pO, x ostatni
Ar Tzn® jednotKky

I kPax mm Hg
T mmol/l x mekv/l

I Bostonsk§8 gkol a
i KodaRsk§8 gkol a
i gkol a Rhode 1 sl and
Aspousta rTznlc
avzorctT]
Aspousta pS21in
Ahodnoty v pl az
v buRkS8ch



DH

Alistg§8 voda v §deygp. @ =OH)E I n2 ( H
A koncentrace H*s e mRNDn 2 si disoeigce l6,®,0 u

ale kyselost je stejna:

i 0°C:H*=3,4.108Eql=pH75

i 250C:H*=1.107 Eg/l = pH 7,0

i 37°C:H*=2,1.107 Eq/l = pH 6,68

i 100 °C: H*=8,8.107 Eq/l = pH 6,1
AdTl egithDj g2 ned koncentrace
A neni jedno normalni rozmezi pH! (7,35-7,40Y 7,40-7,45)

A plazmajeiv (klinické) acid6ze alkalicka!
ApH v buRKS&8ch nezn8§mei kamparenerty!

Berend K: Acid-base pathophysiology after 130 years: confusing, irrational and
controversial. J Nephrol. 2013;26(2):254-65.

Weiss JN, Korge P: The cytoplasm: no longer a well-mixed bag.
Circulation Research 2001;89(2):108-110
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pH [H*] nmol/l
l, 7 20
7,0 25
7,5 32
7,4 40
7,3 50
7,2 60
7,1 80
7,0 100
6,9 125
L NOAH 160




Z8soba vod2Kkov]

A CTV: 60 % t.hm. =42 |
A1IH,O a1 ,®gl060g= 55,5M
i mol. hm. H,0O 18
i 1 mol obsahuje tolik molekul jako v 12 g 1°C = 6,022.1023

A [H,O]2 [H*]+ [OH], tj. [H*] (pH 7 a 37°C) 100 nmol/l

Akoncentrace nevo%2kgghbeh i on
I Na* 140 mmol/l, K* 5 mmol/l apod. x H* 40 nmol/l (pH 7,4)
irozmez2 pH sluliteln® se (i

6,9 (= 125 nmol H*/l) - 7,6 (25 nmol H* /)
= zmDna o pNta nl80sOo HMko, | al e



Gl vot | e Dboj

A obrat H*:
I 150 000 mmol/den
I 90 % z hydrolyzy ATP
i vrati se do ATP, nema vliv na pH
Doc. | van
At Dkav® kysgliny, tj. C
I 0,2 1/min*60*24 =288 1/24 hod; 1 mol =224 |
i 15 000 mmol/den, 1/5 z jater, eliminace plicemi
A organické kyseliny, tj. laktat, ketokyseliny, urea
I 1500 mmol/den
A anorganické kyseliny, tj. sulfat, fosfat
I 1,5 mmol/kg/den




Acido-Bazicka Rovnovaha (ABR)

Aanalyz8&8tory mhRS219%4HapO,l 9 3
(Clark elektroda 1954, polarografie Heyrovsky 1922)

A hodnoceni:
ifyziol ogiicBds tpoSsskt8u pgk ol a
AmnNnsS2 pH, avyg 60| 2 t(8B.AHSovAH®E@)O
A4 poruchy (respiraln?2 a metabol
iBase ExcesKopaRstk@p gkol a

ApHapCO,vypol 2t 8v8 Base Excess
(ukazatel mtb slogky nez8visllI

ifyzi K8l nND chestiewdr pB? st up
ApH je z8visl 8 promRDny8RPCOj e vI sl
A 6 poruch



Bost ons Kk 8
pH, pCO, a HCO,

D.D. Van Slyke
Apoug2vsg vihr a@®mMHACOsy st
a isohydricky princip

A pH =6,1 + log ([HCO; ]/[0,225 x pCO, (kPa)])
pH = 6,1 + log (24/0,225x5,3) = 6,1 + log (24/1,2) =
6,1 +log20=6,1+1,3=7,4

Arespiraln2 porucha: p
A metabolicka porucha: HCO,
A globalni reakce organismu i kompenzace



Bost ons k §
A R u {ofed sh u mb

D.D. Van Slyke (mmol/l, kPa)

Table 3. Traditional rules of thumb

DISORDER BOSTON RULES COPENHAGEN RULES
HCO;5 (mmolL) PCO; (mmHg)  SBE(mmolL)  PCO;(mmHg)

Metabolic acidosis =122 =15*[HCOs]+8 <5 =40+ SBE

Metabolic alkalosis > 26 =07*[HCO;]+21 =+5 =40+ 0.6*SBE

Acute respiratory acidosis = (PCO,-40*1/10+24 =45 =0 =45
“up one-for-ten”

Chronic respiratory acidosis  (PCO;-40)*4/10+24 =45 =04%PCO2-40) =45
“up four-for-ten” “up four-for-ten”

Acute respiratory alkalosis =24 -(40-PC0Oy)*2/10 <35 =0 <35
“down two-for-ten”

Chronic respiratory alkalosis =24 - (40-PCO;*5/10 <35 =04*%PCO;-40) <35
“down five-for-ten” “down four-for-ten”

http://www.acidbase.org/phpscripts6/downloads/PeterLloyd on_acidbase.pdf



Bost onsk
pH, pCO, a HCO;’

D.D. Van Slyke
Kritika:
Az mDny ,aK3D,; nejsou nezavislé

Azanedb8vsg8 dal g2 pufr\y

ApK kyseliny ubBilit®
= chyba pSi 3®vipoltu I
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KodaRs k §

epidemie poliomyelitidy 1952 * &
.p0u| Astrup Ole Siggaard-Andersen
1915-2000 "1932
A vysoka hodnota TCO,
= alkaloza!

Ajen pH elektroda
Aek vi | iAstruipdva)
met oda ke Zz]

-Siggaard-Ander s
nomogram


http://jap.physiology.org/content/99/2/424/F5.large.jpg

KodaRsk §
pH, pCO, a BE

ABE mnogstv?2 kbaz el
kter® se mus2 pSi
In vitro vystavené pCO, 40 mm Hg
= 5,3 kPa, aby se dosahlo
normalni pH 7,40

A nezavisly ukazatel metab. poruchy |
i S-A. kSivkovIl nome
I Van Slykeova rovnice:

BE = {[HCO,]—24.4+ (2.3 % [Hb] + 7.7) % (pH—7.4)}
(1-0.023 x [Hb]) -

Aaad | PYVRTPETIN PUVET FOURN UPPP POVON PUT PEVOY CODVE FVUTY PRVTY PPPPL PTTTY IRTPY PROE TPTy
69 70 KAl 72 73 T4 7% 76 77
pH


http://jap.physiology.org/content/99/2/424/F5.large.jpg

Zaznamovy list acidobazické regulace
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A

(1921i 1993)

Crit Care Med. 2005 Mar; 33(3).680-1.
It's all in the charge ...

Lewis J. Kaplan
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Stewart v pS-?
Kac?2 S, nebo r

/

Stewart’s Peter Stewart
' (19217 1993)

Acid-Base

www.acidbase.org
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AvnitSn2 prostSed?
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I CO,vrovnovaze s pCO,z e v n I v,

A pOdminky: Peter Stewart
i zakon zachovani hmoty (19211 1993)

i zakon zachovani elektroneutrality
irespektovat rovnov8§gn® di sc

A3 promRnn®:
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" Aot (Celkova koncentrace slabych kyselin)
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ur | uj
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Stewart v pS-?
Kac?2 S, nebo

A pH je funkci disociace vody
modi fir kovan® nez§

I pCO,
| slabé kyseliny (Ar57) (@lbumin a fosfat) _
koncentrace silnlch Pd:tef)Slfb\harT
Astav ABR v t DI esnl d1pRL1993% K
j] e ur] ovs8n [S10]

promBPDnnl mi
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Corey HE: Fundamental principles of AB physiology. Crit care 2005;9(2):184192




StewartlTv pS?
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ApH nen2 S2zeno orga;e@rgtea,ame
(19217 1993)
ApSidg&§n2 kyseliny nebo z8
pH!
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pCO,
SID

Aror

CLASSIFICATION OF PRIMARY ACID-BASE DISTURBANCES

Acidaosis Alkalosis o
|. Respiratory I Pcoy | Peoy o
|l. Nonrespiratory {metabolic) 37-41 mmol/l Na*
1. Abnarmal 1D 100 +
a. Water excess/deficit* L 5D, | [Na*] TSID, TNa*] |
b. Imbalance of strong anions HCOy
. Chloride excess/ deficit! L3I, TICI] T8I0, L [C] -
ii. Unidentified anion excess? L SID, T XA — 0 T A || SP
2. Nonvolatile weak acids 14 mmol/I :
a. Serum albumin T [AbJE | [Alb] Ca?* s
b. Inorganic phosphate T [Pi] L i e










