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5-Amino oxoarginine

Urea
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4-aminobutanoate

4-Aminobutanal

OAA

TCA Cycle

Mitochondira

Urea Cycle

Degradation Pathway

Polyamine Synthesis
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Glu
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S-Nitroso-GSH

oxidative shunt

Ala-Pro Metab.

Thiocyanate
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Alanine

4-oxoproline

ATP - ADP
Shuttle

Muscle Contraction

Arginine

Arginosuccinate
ASA

Guanidino Succinate
GSA

ASA/GSA ratio Biomarker   Oxidative Stress    Peroxide/radicals
ASA lysis can be inhibited by urea - GSA is oxidative degradation of ASA when 

under ROS - hence ASA reduced while GSA increases with ROS

2-Hydroxyputrescine

N-Acetyl-GABA

OrnithinoSuccinate

Succinyl-Glutamate-5- 
semialdehyde

Succinyl glutamate

Succinate / Glutamate

N-Methyl Putrescine

4-Methylamino butanal

Nicotine

Nicotinic Acid

Vitamin B3

N-Acetyl Glutamate 
Key regulator Urea 
cycle, Arg synthesis

Uremic Toxin
Kidney disease

From Glutamate and 
N-Ac Ornithine or from 

Glutamate and 
Acetyl-CoA

Hypusine
Lys

Cysteine

beta-Alanine

DHPSLysine

4-amino-butyl-Lys1,3-diamino propane

4-amino-2-Hydroxy-butyl-Lys
(Hypusine)

DHMO

Hypusine only in 
eIF5A-1

Cell Proliferation 
Factor RNA translation

Urea cycle major hub nitrogen recycling
Primary functions of Urea Cycle

1. Removal ammonia formation urea
2. Generation fumarate shunt to TCA cycle
3. Fumarate also generates ASP and aKG - 

amino acid synthesis
4. Asp and CP also contribute to pyrimidine 

synthesis
5. Synthesis of polyamines, GABA

ODC

SSAT

SSAT

Exit Cell

DENSp

H2O2

H2O2

H2O2

Urea  Cycle
Muscle Cells

NH4+

Cystathione degradation
Amino Acid catabolism
Nucleic Acid catabolism

Biogenic Amine degradation

Myostatin Autophagy
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Aspartic 
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ATcase

CAD

Pyrimidine Synthesis
Anti Oxidative 
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