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Figure 19.5 
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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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Fig. 37.3. Digestion of proLcin~.~ The prote-. 

~X.ti~. ,.g2z4rnc~:- pepsin, trypsin, chyrno.,: 
. ~rypsm, elastase, and the carboxypcptidascs, ( R +&) 
arc produced as zymogens th~t ·arc activated 
by cleavage afler they enter the gastrcintcsti­
nallurncn (sec Fig. 37.4). 
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Fig. 37.6. Transcpitl~clial amino acid trans­
port. Na+-dcpcndcnt carriers transport both 
Na+ and an amino acid into the intestinal 
_epithelial cell from the intestinal lumen. Na+ 
is puri1ped out on the serosal side (across the 
basolatcral membrane) in exchange for K+ hy 
the Na+,K+-ATPasc. On the serosal side, the 
amino acid is carried by a facilitated trans­
porter down its concentration gradient into the 
blood. This process is an example of sec­
ondary active transport. 
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Cystinuria is a disorder of the 
proximal tubule's reabsorption of 
filtereg CzlStine and dibasic amino 
acids (lysine, ornithine, arginine). 
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The inability to reabsorb ~ 
cystine leads to accJ.!mulation T 
and subsequent precipitation 
of stones of cystine in the 
urinary tract. 
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Figure: 11_06 
A coupled transamination reaction. 
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~igu~c: 11_22 
Jllthcsis of carbamoyl phosphate and entry into urea cycle. 
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Copy!"ight © 1997 Wilcy-Liss, Inc. 



252 

Oxaloacetate 
e • ::::& 

Figure 19.14 
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IC'II Fumarate Is hydrated to 
U malate, which Is oxidized 

to oxaloacetate, which Is 
transaminated to aspartate. 
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Phenylbutyrate is a prodrug that is 
rapidly converted to phenylacetate, 
which combines with glutamine to 
form phenylacetylglutamine. The ; 
phenylacetyglutamine, containing two ; 
atoms of nitrogen, is excreted in the 
urine, thus assisting in clearance of 
nitrogenous waste. 

I URINE I 

41 
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. • synthetase lf-
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Ornithine UREA Argininosuccin~te 
CYCLE 

~ ~\ 
, A . . ~ Fumarate 

~'--~- ,.rgm1ne 
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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ico2 + NH/-1 

1 
o:-Keto 

acid 

~~~~~~~/~ ~r Citrulline v Aspartate~ ~-~;~no 

. . Arg1nono- \ 
Orn1thme . Oxaloacetate 

SUCCinate 

1 (ureal~ A /alate 

Arginine Fumarate 

o~\'j . 
K-1 \-•Jc"1cJ ~ Leu~me 

~----. L Lysme 
Glucose Isoleucine Phenylalanine 

\ Pyruvate 

Leucine Tryptophan 
Tryptophan Tyrosine 

Phosphoenol- I ~ 
pyruvate \ l (cetyl CoA ~ l'.cetcacetyl CcA 

Oxaloacetate 

! 
Fumarate Citrate 

\ ) 
Succinyl o:-Keto-

CoA ~ glutarate 

Figure 25-7, page 636; Figure 25-1 0, page 638 

Stryer: Biochemistry, Fourth Edition 
© 1995 by W. H. Freeman and Company 
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ci-Ketoiso­
caprolc acid 

a:-Ketoiso-
valeric acid 

a-Keto-~-methyl­
valerlc acid 

OXIDATIVE DECARBOXYLATION 
(Branched-c'hain a-keto acid dehydrogenase 

Coenzymes:.TPP, GoA, lipoic acid, NAD, FAD) 

::·ACETO­
ACETATE 

\~~~L:oA 
Proplonyl CoA 
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. Methylmalonyl CoA ·;." 

:\·:O:>: 5'-Deoxyadenosyl- l 
Di~tt· .. cobala~in ._J,. . 
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.•• 0 I 

Figure 20.1 0 
. Degradation of leucine, valine, 
and isoleucine. TPP = thiamine 
pyrophosphate. 
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*all have similar incidence 

Figure 20.1-3 
Incidence of inherited diseases of 
amino acid metabolism. [Note: 
Cystinuri8 is the most common 
genetic e :or of amino acid 
transport.] 




