
The Integration of The Integration of 
MetabolismMetabolismMetabolismMetabolism
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3 3 key crossroads: key crossroads: GG--66--P, pyruvate & P, pyruvate & 
acetyl coAacetyl coA
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Key junctions: I. GKey junctions: I. G--66--PP



II. Pyruvate & III. Acetyl CoAII. Pyruvate & III. Acetyl CoA
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Anabolism and catabolism must be Anabolism and catabolism must be 

precisely coordinatedprecisely coordinated

11.Allosteric interactions.Allosteric interactions



2. Covalent modification
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signal transductionsignal transduction



4.Enzyme levels : amount & activities
(control at gene expression)

5. Compartmentalization
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The liver processes and distributes The liver processes and distributes 
nutrientsnutrients

Adipose tissue stores and supplies FAAdipose tissue stores and supplies FA

Muscle uses ATP for mechanical workMuscle uses ATP for mechanical workMuscle uses ATP for mechanical workMuscle uses ATP for mechanical work

The brain uses energy to transmission The brain uses energy to transmission 
of electrical impulsesof electrical impulses

Blood carries OBlood carries O22, metabolites & , metabolites & 
hormoneshormones



Specialized metabolic functions of tissues
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PhosphocreatinePhosphocreatine ����%#� ����%#� ATP ATP 
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(glu-lactate-glu cycle

or Cori cycle)or Cori cycle)



Glucose-Alanine Cycle / Glucose-Lactate Cycle
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StarvedStarved--fed cyclefed cycle  has has 3 3 stages:stages:
�� Postabsorptive stage, after a mealPostabsorptive stage, after a meal

�� Early fast during the nightEarly fast during the night

�� Refed state after breakfastRefed state after breakfast�� Refed state after breakfastRefed state after breakfast

A major goal of many biochemical A major goal of many biochemical 
alterations: alterations: 

�� to maintain to maintain glucose homeostasisglucose homeostasis (a (a 
constant blood glucose level) constant blood glucose level) 
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insulin and glucagon
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insulin and glucagon



Fuel metabolism in the liver during prolonged starvation



Fuel choice during starvationFuel choice during starvation
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Fuel choice during exercise is determined Fuel choice during exercise is determined 
by intensity & duration of activityby intensity & duration of activity



Learning objectivesLearning objectives

Metabolism consists of highly Metabolism consists of highly 

interconnected pathwaysinterconnected pathways

Each organ has a unique metabolic Each organ has a unique metabolic 
profileprofileprofileprofile

Food intake and starvation induce Food intake and starvation induce 
metabolic changesmetabolic changes

Fuel choice during exercise is Fuel choice during exercise is 
determined by intensity &  durationdetermined by intensity &  duration



Nelson & Cox, Nelson & Cox, Lehninger Principle of Lehninger Principle of 
Biochemistry,Biochemistry, 20002000. Ch. . Ch. 2323

Berg,Tymoczko & Berg,Tymoczko & Stryer, Stryer, Biochemistry,Biochemistry,
20012001. Ch. . Ch. 3030

References


