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Apxec Oceofaaikne looppoTriag

e Octa cival ol 00TeC TTPpWTOVIWY (H™)

e MoOpla TTou o€ udATIKO dIGAUUA
TTapayouyv Tpwrtovia — H*

e Ta KUpIO 0¢Ea TOU opyaviouou eivai:
e AvBpakiko o¢u (H,CO,)
e DwoPopiko ogu (H;PO,)
e [TupooTaPUAIKO 0EU
e [ aAQKTIKO OCU




Apxec Oceofaaikne looppoTriag

e Baoceicg ival OekTEC TTpWTOVIWY (OH-)
e Kuplec BAoeIc TOU opyaviouou gival :

e Ta dittavBpakika (HCO;)

e Ta dipwoopikd (HPO,2)




Apxec OceoBaoikne looppoTriag

Ta puOIoAoyIKA OTEVA Opla

30 80

pH 7.35to 7.45 => [H+] 35-45 nmol/L)

{4 pH = AAkaAaipio (upnAd pH)
& pH = Otaipia (xapnAé pH)

‘Opia pH oupBard pye Tnv (wn 6.7 - 7.9



| CO, 25 Mol / nuépd

|  Mn-kapBovikd oééa 60-70 mynol / nuépa




Tpo@ég Metapoironog Metapoironog
Tpopéc

|

HCO,; + H* = H,CO, «= H,0 +CO,

Neoppot Neoppot, Ztopoyog Hval’)hovag
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Type A intercalated



http://embryology.med.unsw.edu.au/Notes/images/rbc.jpg

Type B intercalated



http://embryology.med.unsw.edu.au/Notes/images/rbc.jpg
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O=EOBAZIKH IZOPPOIIA:
N £vvoid TOU PUBNICTIKOU OIQAUNATOC




Apxec Oteofaoiknc looppoTriac

HA «— HY+ A"

- log[H*] = -logK - log[HA] / [AT]
pH = pK +log [A7]/ [HA] tasseiach

[H* nmol/L] =24 *P CO, /[ HCOj

Kassirer-Blake



Acid-Base Physiology
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TYNOI ANAQN AIATAPAXQN
O=EOBAZIKHZ |12OPPOIIAZ

e O=EIA ANAINEY2TIKH O=zEQ2H
e XPONIA ANATINEY2TIKH O=EQ2H

e O=EIA ANATINEY2TIK

| AAKANQ2H

e XPONIA ANATINEYZTIKH AAKAAQ2H
e METABOAIKH O=EQ2H
e METABOAIKH AAKAAQ2H




STEPS TO TAKE

e \What Is the pH--normal, acidotic, or
alkalotic?

e What is the pCO2--high, normal, or low?

e \What is the bicarbonate--high, normal, or
low?

e |s the primary problem respiratory or
metabolic?

e |s the problem acute, partially
compensated, or compensated?



AiTI0 QVATTVEUCTIKAC OZEWTEWC

.evr..OUVOPONA UTTOAEPICTUOU

e Ymraegpiopog Kevrpikng AimioAoyiag (papuaka, O2 ot
XAT1, diatapaxec KN2, TrTaxuocapkia)

e YTaEPIOHAC VEUPOUVIKIG aiTiIoAoYiag (KA puvon Kara
TTAAKaG, NoAuopueAitidoa, BAGBN ¢pevikou veupou, Guillain-
Barré, MuaoB¢veia, Koupapio, AuIvoyAUKwaidE,
YTTOKOAIQIYIA, UTTEQUAYVNOIQIUIO KATT)

e ATToQpain aspaywywyv (¢Evo cwpa) A TTveupovwy (XArT,
aocOua)

e MNeplopioTika cuvopopa (IMAeupITIKA CUAAOYN,
TTveupgovoBwpakag, KupookoAiwaon, AYKUAOTTOINTIKNA
oTTOVOUAITIC, Kakonong traxuoapkia, Nveuuovikn lvwon,
[Tveupovia, MNveupoviko Oidnua)

e Aunuévn Trapaywyrn CO2 (IMapevTtepIKn diaTPOPN)




AiTIO QVATTVEUCTIKNC AAKAAWCTEWC
.ev...OUVOPONQA UTTEPAEPICHOU

*YT1rocaipia (upnAO UWPOUETPO)

*MeTaoAikeg dlartapaxec (OcEwan (dlapNTIKn, VEPPIKNA,
YOAQKTIKN), HTTATIKN QVETTAPKEIQ

*NeupoAoyika voonpata (Fuxoyeveic dlatapaxeg, NOIHWEEIS
KN2, Oykol, Wuxoyevnc UTTEPaEPIOUOC

Ddppaka (ZalikuAikd, zavBiveg, INpoyeoTepodvn)

*Alagpopa (MNMupetdcg - 2nwn, NMovog, Eykuyoouvn




Changes in pH and HCO3-
for a 10 mm Hg change in PaCO2

ACUTE
CHANGE

CHRONIC
CHANGE

Resp Acidosis
(for PaCO2 up to 70)

pH down by 0.07
HCOS3- up by I

pH down by 0.03
HCOS- up by 3-4

Resp Alkalosis
(for PaCO2 down to
20)

pH up by 0.08
HCO3- down by 2

pH up by 0.03
HCO3- down by




what is (are) the likely acid-base
disorder(s)?

e pH 7.28, PaCO2 50 mm Hg, HCO3- 23 mEg/L
e pH 7.50, PaCO2 33 mm Hg, HCO3- 25 mEg/L

e pH 7.32, PaCO2 60 mm Hg, HCO3- 30 mEg/L



AlayvVwOoTIKN TTPOCEYYION
aocOevwyv
HE HETARBOAIKN O¢EwOon

MNPpoodiopIoHOC TOU Xaouarog aviovTwyv (XA)
XA= Na* - (CI- + HCO;) O.T.: 12 + 2 mEqg/L
Ai16pOwon yia Ta emimeda TnG aABoupivng :
VXA kara 2.5 mEg/L yia ka0e pesiwon karda
V1 g/dl Tnc aABoupivne R

Figge's formula = AG + [0.25 x (44 — albumin g/L)]



High anion gap
metabolic acidosis
KUSSMAL

e Ketoacidosis Diabetic
e Uremia

e Starvation

e Salicylates

e Methanol

e Alcoholic ketoacidosis , paraldehyde, ethylene
glycol

e Lactic acidosis (shock, sepsis, seizures, toxins
- phenformin and ethanol)


http://www.iss.k12.nc.us/schools/nihs/mjohn/raiderpx.gif

AAG/Abicarb

e AAG=AG-11
e Abicarb = 24 - HCO3
e AAG/Abicarb = 1-2
a simple high AG metabolic acidosis
e AAG/Abicarb > 2

high AG metabolic acidosis & metabolic
alcalosis

e AAG/Abicarb <1

high AG metabolic acidosis & normal AG
metabolic acidosis



Non-anion gap metabolic
acidosis

e Aidgppoia
e Zuppiyia
- TMOYKPEATIKG
- XoAn@oépa
- EVTEPIKA
e Ne@poowAnvapliakn ogEwon
- avaoTOAEIS KapBOVIKAG avudpaong

- T0TrOoU Il aduvapia atrékkpiong H+ ota aBpoioTika
owAnvapia (diatapayxn avrAiag H+-ATPaong)

- T0TTOU | OTO TTACiCI0 TOU CUVOPOMOU Fanconi
- TUTTOoU |V (low-renin, low-aldo)
ph oUupwyv < 5.3, K+ opoU A



Urine Anion Gap (Na+K-Cl) If
neGUTIve -> enteric losses




TAZINOMHZH METABOAIKHZ AAKAAQZHZ

**

270 90% Aoyw atrwAeiag NaCl
(aAaToguaiodnNTn AAKAAWON ME UTTOOYKAIMIA,
OeUTEPOTTOONG UTTEPAADOCTEPOVIOHNOG)

270 10% AOYW UTTEPEKKPIONG AAATOKOPTIKOEIOWYV

(AAATOOVOEKTIK) OAKAAWON ME UTTEPOYKAIMIA,
TTPWTOTTAONG UTTEPAADOCTEPOVIOHNOG)



AITIA METABOAIKHZ
AAKAAQEIHE (1)

AmmwAsia HY kai Cl- arro ro eEwWKUTTApIO Uypo

- ATr0 TO YOO TPREVTEPIKOG CWANVA:
EMETOL, AVAPPOPNOEIG, CUPIYyYIO*®
ONAWON adevwHATA TTAXEOG EVTEPOU (OTTAVIA)
- ATré TOUG VE@POUG:
dloupnTIKA, KUPiwg TNG Be1alidong*
UTTEPEKKPIOTN OAATOKOPTIKOEIOWV™*
- Eicod0¢ oTa xUTTApA:
YTrokaAlaipia (6Tav gival Bapid)
* Ta ouxvOoTEpa

** aAdooTeEpOVIONOG, OUVOPOUO Bartter, pevivotrapaywyoi
OYKOI




AITIA METABOAIKHZ
AAKAAQEHE (2)

Karakparnon HCO -
- Xopnynon MEYAANnG TToo0TNTOG

HCO3 ouvnBwg yia Bepartreia diafnTikAG N
YOAOGKTIKAG OSEWONG

Madikég pETAYYIOEIG AipATOG, APOU Yia
KA0g KITPIKN pida oxnuariovral 3
OITTaVOPAKIKA (CTTAVIO AiTIO)

- 2ZUVOPOMO YAAOKTOG - AAKOAIKWYV (OTTAVIO)



EPFAZTHPIAKA EYPHMATA
METABOAIKHZ AAKAAQZHZ

XAWpPI0 OUPWV
< 20 meg/L > 20 meg/L

_Ymooykaipgia - T aAATOKOPTIKOEISN
- AloupnTiKa*
- YTokaAlaipia (< 2 meqg/L
- 2UvOpopo Bartter



AvTippOoTINON OIATAPAXWYV
TNG OSEORBATIKNG ICOPPOTTIAC
MeTaBoAIkn o¢Ewon:

VYTwv HCO, xara 1 mEg/L > V¥ PCO,
Karda 1-1.2 mmHg

.pCO2=[HCO3]x1.5 + 8 (+2)

MeTaBoAIkn aAkaAwon:
Atwv HCO; kara 1mEqg/L & APCO, kara
0.7 mmHg

.pCO2=[HCO3] + 15 (+?)



NAPAAEITMATA



AcOevng 45 EeTwWV HE EUPETOUG
€CAITIOG TTUAWPIKNG OTEVWONG:
AlN: 100/60 mmHg, Na* opou: 140
mEqg/L, K*: 2.2 mEqg/L, CI: 86
mEg/L, pH: 7.53, PCO,: 52 mmHg,
HCO,;: 42 mEq/L, oupia: 90 mg/dl,
Kpeartivivn: 1.8 mg/dl



AcOevng 45 sTwv, Bapug KATIVIOTAG,
EHPAVIOE EHETOUG:
pH= 7.49, PO,= 55 mmHg,

HCO;= 40 mEqg/L, PCO,= 68 mmHg



AcOevNng HE KippwOoNn, UTTO AYWwWyYn HE
(POUPOOCENION:
pH= 7.55, PCO,= 44 mmHg,
HCO; =40 mEqg/L



AcOeviig HE XpPOVIO OJIAPPOIKO OCUVOPOHO
EH@avidlEl:
pH= 7.24, PCO,= 25 mmHg,
HCO;= 10 mEg/L, Na*= 135 mE(q/L,
K*= 3.5 mEqg/L, CI'= 108 mEq/L,
oupia= 102 mg/dl, kKpeaTivivn= 1.6 mg/dl,
AlN= 100/60 mmHg, opuicic= 120/min,
Asukwpara= 9.5 g/dl, aABoupivn= 5.2 g/dl,
PO,>= 5 mEq/L



AcOegvnNG HE EHETOUC ATTO D NHEPES
TMPOCEPXETAI HE UTTOTOON
KOl TAXUKOpPOIda:

pH= 7.23, PCO,= 22 mmHg,
HCO,= 9 mEq/L, kpeaTivivn= 2.1 mg/dl,
Na*= 140 mEq/L, ClI'= 77 mEd/L,

K= 3.4 mEg/L, KeTOVEG= iXVn oTa OoUpA



65-year-old patient

e pH 7.51, PaCO2 50 mm,
HCO3- 39 mEqg/L

e Na + 155 mEqg/L,K+ 5.5
mEQg/L, Cl- 90 mEq/L, Urea
242 mg/dl, Glucose 77 mg/dl
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