Biochemistry
Lactic acidosis

Don’t wait for
opportunity ..
Create it.

Extra Information.

Doctors notes




Overview:

=> Introduction to metabolic acid-base disorders
. Metabolic acidosis and alkalosis.

=> Lactic acidosis:
. Definition.
. Lactic metabolism in tissue.
. Mechanism involved in lactic acidosis.
. Types and causes of lactic acidosis.
o Diagnosis and treatment.










Metabolic acid base disorders:

e They are changes in bicarbonate concentration* in
the extracellular fluid (ECF) cause acid-base

disorders.

Loss of H+ions

Metabolic alkalosis

Occur due to:

High concentration
of H+ions

Metabolic acidosis




Extra explanation:




Metabolic acid base disorders:
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Fig. 1 Recogmnizing primary metabolic
acid—-base disorders by inspecting the
HCO; concentration.




Metabolic acid base disorders:

Increased hydrogen
production can be caused by
some drugs.

loss of bicarbonate can be due to
-Chronic diarrhea

-excessive loss through urine

Impaired H*
excretion

Increased H"
production
or ingestion

Loss of HCO4

Fi0. 3 Reasons for metabolic acidosis and alkalosis.
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Loss of H*
in vomit

Alkali
ingestion

Potassium
deficiency

It has to be chronic
vomiting!

Too much of alkali not the
daily normal consumption.

Very important molecule
in metabolic disorders.




Extra Explanation that Dr.sumbul added during the lecture:




Metabolic acidosis:

e Reduction in bicarbonate concentration of ECF.

1 .
i Increased production of H* 1
i ions. L

1
! Causes are:
1
1

Ingestion of H* or drugs
metabolized to acids.
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Anion gap:

e What is “Anion gap”?
o ltis the difference between the sum of Na* and K* (cations) and the sum of CI” and
HCO;™ (anions).
e What does it help in?
O It helps in assessing acid-base problems.

High anion gap:

q 1
Low anion gap: :
> 11 mEq/L (acidosis)
1
1

1

<3 mEqg/L : Normal anion gap:
1
1

1
1
. 3-11 mEqg/L .
(alkalosis) mEa/ ]

8 1
' Metabolic acidosis (high anion gap) i
. @ Occurs in: :
Renal disease. :
Diabetic ketoacidosis. i
Lactic acidosis. i
Chronic diarrhea. !
Renal tubular acidosis. :

1

I
I
I
1
1
I
i
! Poisoning.
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Clinical effects of acidosis:

Hyperventilation: deep,

rapid, and gasping
respiratory pattern

i
b

Arrhythmia, cardiac

Increased H+ conc.
stimulates respiratory
response

arrest
Meaetabolico acldosis
O .
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Ac ] 1% doeovaelops
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Hyperventilation

is the compensatory
physiological response to
acidosis.

Loss of consciousness,
coma and death.
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Metabolic alkalosis:

Increase in bicarbonate concentration in ECF

causes:

Loss of H+ ions in gastric fluid due to chronic vomiting e ® |Ingestion of sodium bicarbonate

® Potassium deficiency as a result of diuretic therapy

Clinical effects of alkalosis:

e Hypoventilation Motabolic alkalosis

PCO; PCO, ¢
> Increases PCO2 to (M1 o< o ) () o< it ‘

compensate alkalosis
. Akaloss dovolops Resoraory compensation
> Respiratory arrest - - e

(depressed breathing) ' g,

o Confusion, coma, death




Lactic Acidosis:

Lactic Acidosis: Elevated concentration of plasma lactate Occurs either due

to:

1. Failure of circulatory system (hypoxia) “Type A”.

2. Disorders of carbohydrate metabolism “Type B”.
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Lactate metabolism in tissue:

eThe body tissues produce ~ 1500 mmoles of lactate

each day
Uver  Shiogen .
* The lactate enters bloodstream and metabolized e, SN GLL“
mainly by the liver (Cori CVClE) lactic acid cycle ‘ AP ::’ ./'"‘ m;mm“ﬁ'z
(
eAll tissues can produce lactate under anaerobic firii R - 4
conditions 4 muscte

e s ey 40
s Pt i e

ePyruvate is converted to lactate by lactate

dehydrogenase enzyme: i oo
last step in glycolysis

Pyruvate + NADH + H* % Lactate + NAD+
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Lactate metabolism in fissue:

* The skeletal muscles produce high amounts of lactate during
vigorous exercise

* Lactate is metabolized in liver (60%) and kidney (30%) to glucose

» Some lactate is metabolized to CO2 and water (Krebs cycle)
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Mechanisms involved in lactic acidosis:

Lactic acidosis can occur due to:

Excessive tissue lactate production
OR
Impaired hepatic metabolism of lactate.

Its has two types A&B “based on the cause”
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Type A:

*Due to hypoxia in the tissue ( most common).

How ?

Type A is due to inadequate supply of oxygen to tissues in:

- -
A0

Doc ety beam
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Type B:

Due to disorders in carbohydrate metabolism

Drug intoxication Liver failure

Congenital lactic
acidosis is due to
deficiency of pyruvate
dehydrogenase enzyme

Chronic hepatic disease
accompanied by shock
or bleeding

e m R )



Diagnosis and treatment:

Diagnosis done by measuring blood lactate levels:

if (2 -5 mmols/L) : hyperlactemia
If more than 5 mmols/L : severe lactate acidosis

Treatment:

1Correcting the underlying conditions.
2Restoring adequate tissue oxygen. if type A
3-Avoiding sodium bicarbonate .
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Quiz

SAR MCR'S

https://www.onlineexambuilder.co  https://www.onlineexambuilder.co
m/lactic-acidosis-sag/exam-139442 m/lactic-acidosis/exam-139197

Helpful video

https://www.youtube.com/w
atch?v=gjKmQ501sAg
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’ Review the notes

o * Lippincott's Illustrated Reviews: Biochemistry, 6% E
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