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SMALL INTESTINE 
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Figure 19.5 
Cleavage of dietary protein by proteases from the pancreas. The peptide bonds susceptible to hydrolysis are 
shown for each of the five major pancreatic proteases. [Note: Enteropeptidase is synthesized in the intestine.] 
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Na+ and an amino acid into the intestinal 
epithelial cell from the intestinal lumen. Na+ 
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Figure: 11_06 
A coupled transamination reaction. 
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Figure: 11_22 
Synthesis of carbamoyl phosphate and entry into urea cycle. 
Copyright© 1997 Wilcy-Liss, Inc. 



Figure: 11_23 
Reaction catalyzed by i'i-acetylglutamatc synthetase. 
Copyright© 1997 Wiley-Liss, Inc. 
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252 19. Amino acids: Disposal of Nitrogen 

F.W Tissues In addition to the liver use 
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Figure 19.14 
Reactions of the urea cycle. 
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Phenyl butyrate is a prod rug that is 
rapidly converted to phenylacetate, 
which combines with glutamine tQ 
form phenylacetylglutamine. The 
phenylacetyglutamine, containing two · 
atoms of nitrogen, is excreted in the 
urine, thus assisting in clearance of 
nitrogenous waste. 

·-- --·-~ ~-- _, :"'--·"' ---- ~ 

I URINE I 

II 
Phenylacetylglutamine 

Protein 

Phenylacetate Amino acids 

Glutamine ~ 
Glutamine Glutamine ./ 

.> ynthetase !~--

Glutamine~. · G Ghlu. tamate 

Glutamine ···-' 
NH 

NH3 i.JH~H3 

o.·Ketoglutarate 
+ NADH + H' 

NH3 
NH3NH3 

NH3 

NH3 

NH3 

,' Carbamor,t 
: phospha e 

C02 :synthetase I 

' ' ' ' ' ' 

~ 
-ASpartate 

', 
' ' ' ' ' ' Carbamoyl ' 

Phosphate .7Citrulline~ : .... , ~ .. __ ,r \ 
' ' Ornithine UREA Argininosuccinate 

CYCLE i 
~ " \_ ~ \ 

;....... Arginine ~ Fumarate .. ____ ... 
Urea 

Figure 19.20 
Metabolism of nitrogen in a patient 
with a deficiency in the urea cycle 
enzyme carbamoyl phosphate 
synthetase I. Treatment with 
phenylbutyrate converts 
nitrogenous waste to a form that 
can be excreted. 
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