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OUTLINE: ANABOLISM I: Carbohydrates
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Glycogen Synthesis
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Pentose
Phosphate
Pathway

Providing reduced electrons
and ribose

Pentose Phosphate Pathway
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Pentose Phosphate Pathwa
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Pentose Phosphate Pathway

+ Included in because it provides the NADPH gy g

needed for so many biosynthetic reduction reactions,

as well as the synthesis of pentoses. R e —
+ But, can also be used for a shunt in the catabolism of

Glc 6-P. NADPH

+ The main products are NADPH and ribose 5-phosphate @i@

(Rib 5-P). NADP*
« Oxidative Phase oxidizes Glc 6-P to make NADPH co, «C NADPH
* Non-oxidative Phase re-cycles pentoses to hexoses if
not needed for biosynthesis.
Uses of Pentose Phosphate Pathway (PPP):

»NADPH is an electron donor.
— reductive biosynthesis of fatty acids and steroids
— reductive biosynthesis of amino acids and nucleotide bases
— repair of oxidative damage

Ribulose 5-phosphate

Ribose 5-phosphate

Nucleotides, coenzymes,
DNA, RNA

»Ribose 5-phosphate is a biosynthetic precursor of nucleotides.
—used in DNA and RNA synthesis
— or synthesis of some coenzymes

Pentose Phosphate Pathway
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Pentose Phosphate Pathway
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Pentose Phosphate Pathway

(aldose) (ketose) (ketose) Phosphoglu
Ribose Sedoheptulose Fructose omer= Glucose | (aldose)
5-phosphate 7-phosphate 6-phosphate 6-phosphate

isomerase“

Ru 5-P Phosphogluco

epimerase| } transaldolase isomerase
Xylulose Glyceraldehyde Erythrose Fructose (ketose)
5-phosphate 3-phosphate 4-phosphate 6-phosphate

(ketose) (aldose) (aldose) fructose 1,6-

bisphosphatase

< aldolase
transketolase T triose phosphate
3c 4c [ 6c | Xylulose isomerase
5-phosphate  Glyceraldehyde
= (ketose) 3y-phospha{e (aldose)

[sc] 3
327/ Non-oxidative Phase
Interconverts Rib 5-P to form Glc 6-P

3C ac « No ATP is used in the non-oxidative phase; completely reversible
>_< + Complete conversion of ribose-5-phosphate to glucose-6-
phosphate requires 6 Rib 5-P (30 carbons) to make 5 Glc 6-P (30
7c [c] carbons).

Pentose Phosphate Pathway
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Pentose Phosphate Pathway
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NADPH Regulates Partitioning into Glycolysis

versus Pentose Phosphate Pathway
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Pentose Phosphate Pathway

Glc 6-P Dehydrogenase Deficiency*
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Pentose Phosphate Pathway
Glc 6-P Dehydrogenase Deficiency*
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radical 4 . .
. Hemolytic anemia
Hyd glutathione peroxidase _ — certain drugS, herbicides,
parcdde- 0% =20 and some foods (fava
H'~N e beans)
- 26sh 0T e . .
2 ; * Resistance to malaria
Hydroxyl .oy, due to high oxidative
free radical 7 .
l - i stress in red blood cells
reductase .
Oxidative damageto  NADP* @ * X-linked heterozygous
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St Essential for
ehydrogenase
(G6PD) red-blood
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Pentose Phosphate Pathway

Glc 6-P Dehydrogenase (G6PD) Deficiency*

Pentose Phosphate Pathway

Reactive Oxygen Species

(ROS)
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Pentose Phosphate Pathway

Nicotinamide Inner
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Pentose Phosphate Pathway

Converting Cytosolic Electron Carriers (NADPH from
PPP & NADH from glycolysis) to the Mitochondria

Malate-Aspartate Shuttle
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Clinical Correlations

Newborn Nutrition
» Newborns are doing a lot of biosynthesis

* Need for carbons sources for both energy
and raw materials

+ In addition, they have to have all the
vitamins that these biosynthetic enzymes
require for their cofactors: biotin, thiamine,
Bs, folate, B12 AND Fe.

* In particular, they need vitamins E and K:
The Gl tract is not fully developed and is
sterile.

» The microbiome, which normally provides
the needed vitamin K, takes several days to

Clinical Correlations
Hyperglycemia -
« Called hyperglycemic-hyperosmolar coma

» Mostly affect those with diabetes.

» The liver doesn’t know that there is plenty of
glucose as insulin isn’t released or doesn’t have
it’s necessary effects

 Gluconeogenesis continues unabated; [Glc] can get up to 1000 mg/dL.

« Kidneys respond by getting rid of the glucose, but it takes water with it, so concentrations of salt
in the blood increases (hyperosmolar).

« This condition, often acute, is more life threatening than ketosis for diabetics.

Alc and Blood Sugar Alc Test ]
Results

Aversge Blood Suger (mg/dL)

* Glycation of enzymes

Otabetes
6.5% o higher

Predisbetes
STt 64N

Normal
Below 57%
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