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Ser, Cys, Gly, glucose fatty acids Leu, Lys, Ile,TrpThr, Ala, Trp
 pyruvate → lactate, if O2 is missing
 pyruvate H+
 pyruvate dehydrogenase complex
 actyl-CoA
 citric acid cycle
 NADH, FADH2, GTP → ATP by terminal oxidation
 acetyl-CoA ↓ lipids
 mitochodriaworks in O2
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Function of pyruvate dehydrogenase complex:
 connection between cytoplasmic glycolysis and mitochondrial citric acid cycle,
 work only in the presence of O2
 It has to function if:
 glucose conc. is high, after meal, therefore pyruvate conc. is high
 ATP demand is high
 no alternative fuel (fatty acids, ketone bodies)
 lipid synthesis is required from carbohydrate
 It is inhibited if:
 no enough glucose, there is starvation
 low energy demand
 plenty of alternative fuels: fatty acids, ketone bodies
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piece subunit structure coenzyme/prost. group
 30 pyruvate-dehydrogenase tetramer 2α2β
 TPP
 60 dihydrolipoyl-transacetilase monomer lipoic acid, CoA
 12 dihydrolipoyl-dehydrogenase homo-dimer
 FAD, NAD
 1-5 pyruvate-dehydrogenase-kinase homo-dimer
 1-5 pyruvate-dehydrogenase-phosphatase
 hetero-dimer
 12 E3-binding protein monomer lipoic acid
 Piruvate-dehydrogenase complex structure in human and mammal
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 pyruvate dehydrogenase complexanimationwww.brookscole.com
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Regulation of PDHC
 allosterically inhibited: E1 = pyruvate dehydrogenase by ATP (pruduct and goal of glu degrad.)E2 = dihydrolipoyl transacetylase by acetyl-CoA (its direct product)E3 = dihydrolipoyl dehydrogenase by NADH (its direct product)
 Phosphorylated E1 α-subunit swiches off the complex:
 PDHC E1( not P) is active
 Pi < ATP PDHC phosphatase PDHC kinase
 H2O > ADP
 PDHC E1phosphate is inactive(α-subunit Ser)
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-ketone bodies-FA oxidation
 -high fat diet-diabetes-starvation
 induct.
 highcarbohydratediet
 ind.
 glucose
 muscle contraction, stress
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Pyruvate dehydrogenase complex deficiency
 All the three catalytic subunits (E1,E2,E3) and PDHC phophatase can be deficient.
 Any of the above is missing, nowhere in the body glucose can be broken down
 aerobically, only 2 ATP is produced instead of 36-38 ATP.
 Everywhere always lactic acid is the endproduct of glycolysis causing lactic acidosis,
 a kind of metabolic acidosis (blood pH decreases).
 Serious developmental irreversible organic and functional brain damage occurs
 in utero, during and after birth because:
 a) Brain has extraordinary high energy demand to maintain the ionic concentration
 after action potential and signal transduction.
 20 % of O2 is consumed by adult brain in human body (60 % in child).
 60-70 % of all ATP is used by Na-K-ATPase in brain. It needs maximal
 activity of PDHC.
 b) Anaerobic glycolysis can not be accelerated enough to compensate its
 inefficient ATP production.
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c) neurons use only glucose to fulfill their energy demand
 fatty acids can not penetrate through blood brain barrier
 degradation of their own sythesized FA is slow
 ketone body production is significant just after several days starvation
 (then they are used instead of more than 50 % of glucose)
 amino acid degradation is not significant normally, but neurons consume amino
 acids instead of synthesizing proteins in this case
 Other organs can degrade fatty acids efficiently, therefore they are not damaged.
 d) Acetylcholine neurotransmitter sythesis requires acetyl-CoA, produced by PDHC.
 e) Production of glutamate, GABA, aspartate neurotransmitters needs the entrance
 of acetyl-CoA to citric acid cycle.
 Missing any of the coenzymes causes aquired enzyme deficiency: mainly thiamin,
 riboflavin and niacin deficiency occurs in alcoholics and in serious starvation.
 Newborn of alcoholic woman look like a baby having PDHC deficiency.
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Signs of PDHC deficiency:
 neurological: hypotonia, weakness, ataxia, spasticity, cerebellar degeneration, seizure, mental retardation
 brain malformations: microcephaly, agenesis of corpus callosum, narrowed headwide nasal bridge, wide eye-corner (look like and being a debil)
 lactic acidosis, pyruvate is increased in blood, pH lowered
 If pyruvated dehydrogenase or dihydrolipoate transacetylase or PDHC phosphatase is deficient, only this enzyme complex is affected.Low carbohydrate diet and high fat diet can help, or big vitamin doseis tried to treat patients.
 If dihydrolipoyl dehydrogenase, the 3rd subunit is missing, the complete deficiencyis fatal in utero, the partial def. is untreatable. (Maple syrup urine disease) This subunit is the same in alpha-ketoglutarate dehydrogenase and branced chain alpha-ketoacid dehydrogenase complex, consequently neither citric acid cycle, the common degradative process of carbohydrates, lipids and amino acids can work,nor branched chain amino acids can be broken down.In every cell always just anaerobic glycolysis can proceed.
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