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Lecture 17 

Chapter 27: Protein Metabolism 
Sections: 4-6 

Purine 
Catabolism 

  Results in the 
production of uric 
acid, which is then 
excreted in urine 
and bodily fluids 

Gout 

  When purine metabolism is impaired or is 
not properly excreted, large amounts of uric 
acid can accumulate 

  At physiological pH uric acid is sparingly 
soluble and can precipitate out 

  Deposits of uric acid can occur in the joints 
of digital regions causing a painful arthritic 
condition or can accumulate in kidneys as 
stones 

Synthesis of Non-Essential AA 
  Alanine, Aspartate, and Glutamate can be synthesized in a 

single transamination reaction from components of the 
Krebs cycle  
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  Asparagine and Glutamine are synthesized by adding an 
additional amine group to Aspartate and Glutamate 
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  Proline is synthesized in a series of reactions from Glutamate 
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  Serine is synthesized from 3-phosphoglycerate through a 
series of reactions, Glycine can be synthesized from an 
additional reaction 
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  Some non-essential AA can only be synthesized if 
sufficient amounts of essential AA are obtained through 
the diet 

  Cysteine can only be synthesized if there is sufficient 
Methionine in the diet 
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  Arginine is synthesized in Urea cycle, but infants and 
children need additional Arginine supplied in diet 

Amino Acids as Precursors 

  Nearly all aerobic cells 
synthesize heme using succinyl 
CoA and glycine as precursors 

  Heme groups are important 
components of myoglobin, 
hemoglobin, and cytochromes 

  Glycine, Aspartate, and Glutamine are precursors in the 
synthesis of purines and pyrimidines  
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  Primary amines can be formed by decarboxylating AA, 
resulting in molecules with important physiological effects 
–  One example is the decarboxylation of histidine in allergens to 

produce histamine 

  Individuals who produce a large amount of histamine have 
allergic responses due to histamine initiating the inflammatory 
response 
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  Antihistamines are compounds that are structurally similar to histamine 
and therefore can compete with histamine for binding to the receptors 

  There are two types of Histamine receptors H1, and H2  
–  H1 receptors are found in the respiratory tract and associated with the 

effects of hay fever and asthma 
–  H2 receptors are mainly in the wall of the stomach and cause the excess 

secretion of HCl  

Antihistamines 
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  Serotonin is formed from the decarboxylation 5-hydroxytryptophan  

  Is important in the regulation of mood, 
appetite, sleep, muscle contraction, and 
some cognitive functions including memory 
and learning 
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 Several neurotransmitters are synthesized by the 
decarboxylation of specific AA  

  GABA (γ-aminobutyric acid) is formed from the decarboxylation of 
glutamate 
–  it is an important neurotransmitter inhibitor, through out the CNS 
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  The decarboxylation of 3,4-dihydroxyphenylalanine (L-dopa) leads 
to the formation of dopamine, which is an important neurotransmitter 
and precursor for norepinephrin  
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Dopamine has many functions in the 
brain, including important roles in 
behavior and cognition, voluntary 
movement, motivation, sleep, mood, 
attention, working memory, learning, etc 

The primary cause of Parkinson’s 
disease is a deficiency of dopamine  

After A Meal 

  Blood glucose levels are 
high 

  Insulin is secreted and 
the body begins to store 
excess energy 
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Starvation Mode 

  Is the condition in which the human body has been 
totally deprived of food, whether voluntarily or 
involuntarily 

  Depending on how long the body has been deprived of 
proper nourishment will dictate the extent of 
carbohydrate, lipid and protein degradation 

  A starving human may lose as much as 6% of his/her 
muscle mass/day  and are much more susceptible to 
disease 


