PYRUVATE CROSSROADS

Variety of metabolic fates depending upon cell type and metabolic state


Anaerobic



Lactic Acid



Alanine



Ethanol


Aerobic



TCA Cycle



Gluconeogenesis (liver, kidney under energy rich conditions)

PYRUVATE ( LACTATE  (CORI CYCLE)


cat. by LDH 



5 isozymes, vary depending upon tissue type



varying affinities for lactate and pyruvate




heart:  LDH1 – high Km (low affinity) for pyruvate






low Vmax for pyruvate ( lactate






inhibted by pyruvate







**favors pyruvate for use in TCA Cycle**




muscle:  LDH5 – low Km (high affinity) for pyruvate







high Vmax for pyruvate ( lactate







**favors lactic acid for glycolysis**



pyruvate reduced (to lactate)



NADH oxidized (to NAD) ( glycolysis can continue


Cori Cycle:


pyruvate reduced in muscle


lactate trans. to liver and is reconverted to pyruvate for gluconeogenesis


new glucose is sent to muscle again

PYRUVATE ( ALANINE (GLUCOSE-ALANINE CYCLE)


occurs when protein is being broken down


alpha-keto glutarate    ( ( 
glutamate (from broken down muscle)


alanine



pyruvate


interconversion catalyzed by alanine aminotransferase



pyruvate ( alanine in muscle



alanine to liver



reconverted to pyruvate for gluconeogenesis



**very similar to Cori Cycle, BUT involves generating ammonia**

Pyruvate Carboxylase – involved in first step of GLUCONEOGENESIS


adds CO2 to pyruvate, generating oxaloacetate


enzyme uses BIOTIN, ATP

Malic Enzyme – adds CO2 and reduces pyruvate ( MALATE


(reverse direction is more common, as it makes pyruvate and reduces NADP)


NADPH is important in biosynthetic pathways

PYRUVATE ( ETHANOL

1) requires Pyruvate DECARBOXYLASE

2) alcohol dehydrogenase (reduces acetaldehyde to alcohol and oxidizes NADP, regenerating NAD+)

ENTRY INTO THE TCA CYCLE

Involves the PDH COMPLEX (Pyruvate Dehydrogenase)

in mitochondrial matrix

3 enzymes, 5 cofactors


E1:  dehydrogenase (decarboxylase)


E2:  dihydrolipoyl transacetylase


E3:  dihydrolipoyl dehydrogenase


Coenzymes:



FAD



NAD



CoA



Lipoic Acid



TPP


oxidative decarboxylation (remove H, remove CO2)


add CoA 


produces Acetyl CoA + CO2 + NADH


**regulates the fate of pyruvate**



-     TCA

· anaerobic metabolism

· gluconeogenesis

1) decarboxylation of pyruvate, conjugation with TPP at C1 ( hydroxyethyl TPP

2) hydroxyethyl transferred to lipoic acid sulfur group (E2) and is oxidized to acetyl ester

3) transesterification to CoA ( acetyl CoA;   lipoamide now completely reduced
4) lipoamide reduces FAD to FADH2 (on E3)

5) FADH2 reduces NAD and releases H+

steps 4 and 5 involve regenerating the enzyme for future use

PDH REGULATION



hormonal activation (insulin)

· feedback (CoA/NADH) inhibition (allosteric)

· phosphorylation inactivation (by PDH KINASE)

both inhibitory mechanisms are active under energy rich conditions

