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Structures of maleic and fumaric acid

H H H COOH
N / N e
/C K C\ /C B C\
COOH COOH COOH H
Maleic acid Fumaric acid

(cis-ilsomer) (trans-isomer)

@:{;Jb/a light ; WW
L&

11-cis retinal all-trans retinal
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D(+) Glyceraldehyde L(-) Glyceraldehyde
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H

H——OH HO+H
CH,OH

L~

enantiomers

D-glyceraldehyde L-glyceraldehyde
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Aquaporin 2 (AQFP2)

Basolateral Peritubular Peritubular
Principal cell lining late distal membrane fluid capillary
tubule or collecting duct

Tubular fluid

Apical — —
membrane N
ADH
T receptor
< e zw G protein
Aquaporin-2 - — . @
bl
H,O ST
Protein
kinase
H,O A

Mechanism: N cAMP in cells & Formation of microtubules
in cell membrane (Aquaporin 2).
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The main buffers in the human body

Conjugate  Site of main
Buffer Acid base buffering action

Hemaglobin HHb Hb® Enythrocytes

Proteins HProt Prot” Intracellular fluid
Phosphate buffer ~ H,P0, HPO- Intracellular fluid
Bicarbonate 0; - H,C0;  HCOy Extracellular fluid

UPLOADED TO IEHE.IR A4l oo il wobo jl ojlol vaums @ jl iy dighym sl - il oo Lol anllbs cige Bpo ogjo wul




UPLOADED TO IEHE.IR




Slo,S (2,80

s 2l Sl 4G5k 4 0Bl g0 SloyS o S Sl (68L ps PH A 30 (55 (6,3l s (et
| s ol s« 555 oo 235 H20+ CO2 g 4 H2CO3 a5 ool 5l Ll oo HICO3 1 sl s HCO3-

CdS lg oo Fldule g i abay 1) Ll o 1A ol L dCO?2 IS oled oo

PH= Pka+ log S/A

Jad oo P g el CO2 bl g po plom a8 /oY il Wy po a5 0T o sy abal, 5l oo Jole CO2 5

dissolved CO2
dco2=a*pco?2
PH= 6.1+ log HCO3-/0.03* PCO2
£ ol ols o Pka
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Intracellular buffers are proteins and phosphates
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Intracellular buffering in acidosis
Plasma

Erythrocyte
P

!
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Intracellular buffering in alkalosis
Erythrocyte
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Intracellular buffering in acidosis

Erythrocyte

Intracellular buffering in alkalosis
Erythrocyte
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Proximal tubules reabsorb bicarbonate

( s~ ~ Kidney

: Glomerular
Blood Proximal renal |
tubularcell ~——T— filtrate
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E A. Reference ranges”

Arterial Venous |

(W] 35-45 mmol/L

pH 7.35-7.45

pCO; 46-6.0kPa 4.8-6.7 kPa (36-50 mm Hg)
(3545 mm Hg)

pO: 10.5-13.5kPa 4.0-6.7 kPa (30-50 mm Hg)
(79-101 mm Hg)

Bicarbonate 23-30 mmol/L 22-29 mmol/L
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COs; +HO = ICOs

R
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respiratory respiratory
rate B rate
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When kidneys and lungs suffer together
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https://link.springer.com/article/10.1007/s40620-018-00563-1

Respiratory and metabolic components of the acid—base balance are interlinked
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Respiratory and metabolic compensation in the acid-base disorders

Acid-base disorder  Primary change Compensatory change Timescale of compensatory change
Metabolic acidosis & plasma bicarbonate  pC0, (hypenventiaton) Minutesthours
Metabolic akalosis T plasma bicarbonate 1 pC0, (hypoventiaton) Minutesthous
Respiatoy acdoss 1 pC0; I renal bcarbonate generation: ~~~ Days
1 plasma bicarbonate
Respiratory akalosis 4 pC0 | renal bicarbonate reabsorption:~~~ Days
| plasma bicarbonate

UPLOADED TO IEHE.IR

il 5o il b jl ojlorl cuwsd dy jlu ujpy digSym Sy - il (o Lol dnllbo cigo Bpo b9j vl




UPLOADED TO IEHE.IR Al o il Lo jl ol v ay jlui Caijyy digSym sl . il oo Ll anllian cigs po d9jo Wl




Jb—awwl Jolw lalis ¢ ool &Y anslis

| A. Mixed metabolic and respiratory acidosis

Metabolic acidosis 1l 1 (respiratory 1 (primary change) PH—. -4
compensation) PC0O2=40 OR 5_K

Respiratory acidosis d T (primary T (metabolic B HCO3-= 22
change) compensation) B

Mixed respiratoryand 1l T (respiratory 4 (metabolic acidosis)

metabolic acidosis acidosis)

B. Mixed metabolic and respiratory alkalosis (rare)

Disorder pH pCO,; Plasma bicarbonate

Metabolic alkalosis T T (respiratory T (primary change)
compensation)

Respiratory alkalosis & 4 (primary 4 (metabolic
change) compensation)

Mixed respiratoryand TT 1 (respiratory T (metabolic acidosis)

metabolic alkalosis alkalosis)
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Clinical box
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A Reference ranges*

Arterial Venous

IH] 35-45 mmolL

pH 7.35-145

pCo; 4.6-6.0 kPa 4.8-6.7 kPa (36-50 mm Hg)
(35-45 mm Hg)

p0; 10.5-13.5kPa 4.0-6.7 kPa (30-50 mm Hq)
(79-101 mm Hg)

Bicarbonate 23-30 mmoliL 22-29 mmollL
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Clinical box
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s ABG
A. Reference ranges* pH 7.00

Arterial Venous pCO2 52 mmH(g
[H] 35-45 mmollL 11 mmol/L ol Sy clale
s ol ST 25 FA L oo e ,o MMHg 91 PO2
pCo; 4.6-6.0 kPa 4.8-6.7 kPa (36-50 mm Hg) )

(35-45 mm Hg) fares et 1) ol 5b = sl LS
p0; 10.5-13.5kPa 4.0-6.7 kPa (30-50 mm Hg)

(79-101 mm Hg)

Bicarbonate 23-30 mmoliL 22-29 mmoliL
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