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Fumarate from the urea cycle enters the Krebs
cycle. Aspartate produced from oxaloacetate of
the Krebs cycle enters the urea cycle.

a-Ketoglutarate
"

|
Aspartate |
‘ ~ Glutamate

Fumarate

Oxaloacetate has 4 potential fates: transamination;
conversion to glucose; formation of citrate; conversion to pyruvate
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Urea cycle:
Ammoniumsalts (NH,*) are toxic compounds.

Oxidative deamination converting glutamate to
o-ketoglutarate i1s an easily shifted
equilibrium reaction.

Ammonium ions building up favors the synthesis of
excessive amounts of glutamate,
decreasing the Krebs cycle intermediate

a-ketoglutarate.

This in turn decreases ATP production, and that

affects the nervous system.
O
- : I
The answeris Urea: H,N -C- NH.,



The inputs to the urea cycle are
NH;, CO, and aspartic acid and ATP.

The outputs are urea, ADP and fumaric acid.
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The carbonyl group of urea is derived from CO,
Ammonia contributes one of the amine groups on urea
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The four-step urea cycle in which
carbamoyl phosphate is converted to urea.
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The nitrogen content of the various compounds
that participate in the urea cycle.

Does it remind

you of the

any way?
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Summary:
Transamination takes
off amine groups from
amino acids and forms

glutamate
(1onized glutamic acid)

Amine groups form
ammonia when removed
in deamination

Arginine

This combines with
CO, & Aspartate.
Forms urea, Arginine,
& Fumarate
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Two are
ketogenic:
leucine &
lysine.
Nine are
glucogenic.
Nine are
both
because
they form

pyruvate or
have two

different

degradation
products.

F ates of C skeletons of 20 amino acids.

Asparagine
Aspartie™

Tyrosine®
Phenylalanine®
Aspartaie®

Alanime
Gilveine
Cysteine
Serine Isoleucine® Leucine®
Threonine Leucine® Lysine
Tryprophan® Tryptophan® Phenylalanine®
Tyrosine®
Tryptophan*
| Pyruvate
Glucose
Acetyl CoA Acetoacetyl CoA
lﬂxalmu:tatt
Ectone bodies
Fumarate | Citric
,Ei:;:: Glutamte
- Glutamine
a-Ketoglutarate - Histidine
Proline
Arginine
Succinyl CoA
Isoleucine®
Methionine

Valine




CHEMISTRY AT A GLANCE

Interrelationships Among Lipid, Carbohydrate, and Protein Metabolism
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ACID “
LIPOGENESIS SPIRAL GLYCOLYSIS GLUCONEOGENESIS
_ VU

l preecins
TRANSAMINATION/ |y, Naoesscatial
DEAMINATION  amino acids.

Follow
each
pathway to
its various

products.
All are

highly
inter-
related.



The human body’s response to feasting.

Component to be

End products of digestion

broken down or catabolism Fate
Feasting (overeating) :

Dictary > > §!omd as glycogen in
Ingestion of food in carbohydrate Glucose liver and muscle
excess of energy needs
causes the body to store 3
a limited amount as : ;
glycogen and the rest as Dietary fat #| Fatty acid . Stored as body fat
fat. ?

Nitrogen lost in
| P urine (urea)




The human body’s response to fasting

Component to be End products of digestion Fat
broken down or catabolism e

Fasting (no food e :
ingestio ycogen in :

n) liver ind muscle [TTP] Glucose » Brain encrgy
When no food is ingested, v
the body uses its stored v
glycogen and fat for energy. Body fat > Fatty acids #» Energy

Remember: the Brain uses
Glucose or Ketone bodies for fuel.




The human body’s response to starvation

Component to be End products of digestion Fate
broken down or catabolism
Starvation (continued
fasting beyond
glycogen depletion) > Nitrogen lost in
urine (urea)
When glycogen stores are
depleted, body protein is
broken down to amino Body protein Amino acids =P Glucose #  Brain enecrgy
acids, which are used to |
synthesize glucose. The ‘
glucose serves as an energy - ' l : ‘\]
source for the brain and Body fat Fatty acids "—b' Ketone bodics
nervous system. Also, in the v
liver, fats are converted to » Energy
ketone bodies, which are ’
another energy source for
the brain.

Everything is used to feed the brain

Glucose or Ketone bodies.




