0.    Nitrogen Excretion and the Urea Cycle

· In ureotelic organisms, the ammonia deposited in the mitochondria of liver is converted to urea in the urea cycle.
· The urea passes into the blood and thus to the kidneys and is excreted into the urine.

Urea Is Produced from Ammonia in Five Enzymatic Steps
· The urea cycle begins inside liver mitochondria, but three of the subsequent steps take place in the cytosol (Fig. 18-10).
· NH4 and CO2 (as HCO3-) are converted to carbamoyl phosphate by carbamoyl phosphate synthetase I.
· The cycle has four enzymatic steps.
· Carbamoyl phosphate and ornithine are converted to citrulline by ornithine transcarbamoylase. The citrulline passes into the cytosol.
· The second amino group now enters from aspartate. Citrulline and aspartate are converted to argininosuccinate by argininosuccinate synthetase.
· The argininosuccinate is then cleaved by argininosuccinase to form free arginine and fumarate.
· Arginase cleaves arginine to yield urea and ornithine.
· Ornithine is transported into the mitochondrion to initiate another round of the urea cycle.
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FIGURE 18-10 The urea cycle and reactions that feed amino groups into the cycle.
































[bookmark: _GoBack]
image1.png
+ =
e I
R—CH—C00~ CHy—CH—CO0™
" Amino acids Alanine (from muscle)
o s a-Ketoglutarate
>c—CHZ—CH2—CH—coo* > a-Ketoacid <
h
HAN Glutamine Hs
(from'_exlrah)epahc ~00C—CH,—CH,—CH—C00~
'ssies Glutamate
Glutamine
glutaminase £9S 2
> Glutamate Oxaloacetate
glutamate aspartate
dehydrogenase aminotransferase
a-Keto™ Aspartate
a glutarate
NHj
HCO3

carbamoyl
D — oo





image2.png
- synthetase |
2ADP +P;
o o0

Carbamoyl [
phosphate H2N' 0*"’*0

po O
Mitochondrial
matrix "“Ha i '|“H3
Hali— (CHpy—CH— 00~ Mo iamarie g N—ﬁ—NH—(CHz)g—CH €00~
Ornithine Citrulline
Cytosol itrulline

arginesuccinate} @)
e

PP,





image3.png
N

+
NH3
& |
"‘Hz HN#NH—(CHZ)z—CH—COO'
+
H3N—(CH);—CH—CO0~ 0
Ornithine . il
Urea 3 N
Urea N
5 cycle |
o (L J
HN NH; arginase
o H
Citrullyl-AMP
H0 OH OH intermediate
N
i o srginnosuccinate Aspartate 3
2 | 3 synthetase
HZN—&—NH—(CHZ)g—CH—COO’

Arginine AMP

. i
4;\ e o
[700€—CH=CH—Co0™ Ny —H—coo-

Fumarate Argininosuccinate

v




