Glycogen is synthesized by adding glucose one by one
UDP-Glucose s the active donor of glucose units
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Formation of UDP-Glucose
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Glycogen Storage Diseases

¢ Genetic diseases

e Defect in an enzyme required for synthesis or
degradation =»

e Accumulation of excessive amount of
glygcogen

* In one or more tissue

e Severity: FATAL in Infancy....... Mild disorder

Glycogen Storage Diseases (examples)

* | Glucose-6-phosphatase (von Gierk’s) disease
— Liver, kidney and intestine.
— Severe fasting hypoglycemia
— Hepatomegaly fatty liver.
— Normal glycogen structure.
— Progressive renal disease.
— Growth retardation.
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(Figure 11.8 continued)
TYPE la: VON GIERKE DISEASE =
(GLUCOSE 6-PHOSPHATASE DEFICIENCY) Repeat sleps
Type Ib: GLUCOSE 6-PHOSPHATE

ket st GLUCOSE1-P + GLUCOSE (Ratio-6:1)
[ ] Affects liver, kidney, and intestine %

] Fasting hypoglycemia—severe

] Fatty liver, hepatomegaly

®  Progressive renal disease

® Growth retardation and delayed pube
[

L]

Hyperlacticacidemia and hyperuricemi

Normal glycegen structure; increased
glycogen stored

®  Treatment: Nocturnal gastric infusions
of glucose or regular administration
of uncooked cornstarch

GLUCOSE

Glucose 6+ Phosphatase Deficiency

Glycogen Storage Diseases (examples)

* V' Muscle glycogen phosphorylase (McArdle
syndrome)
— Only muscle is affected;
— Weakness and cramping of muscle after exercise
— noincrease in [lactate] during exercise
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Glycogen Storage Diseases (examples)
* |l Lysosomes a (1->4) glucosidase =» POMP Disease

* Degradation of glycogen in the lysosomes

e = 3% of glycogen is degraded in the lysosomes

o Affects liver, heart and muscle

* Excessive glycogen in abnormal vacuoles in the

lysosomes

* Massive cardiomegaly

* Normal blood sugar, normal glycogen structre

e Early death from heart failure.
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® Inborn lysosomal enzyme defect
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& Excessive glycogen concentrations
found in abnormal vacuoles in the cylosol

# Normal bleod sugar levels
® Massive cardiomegaly

® Early death usually cccurs from haart failure
& Normal glycogen structure
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Energy needed for glycogen synthesis

Glucose + ATP —> Glucose 6-phesphate + ADP
GIchate ——>Glucose-1-phosphate
Glucose 1-phosphate + UTR—> UDP-Glucose +PP,

PP~ + HLO — 2P,
UDW+ Glycogen ,, —>UDP + Glycogen,,,

Glc. + ATP + UTP+Glycogen,, — ADP + UDP +Glycogen,,,

The net reaction in glycogen synthesis
and degradation

Glucose 1-phosphate + UTP—> UDP-Gilcose+ PP,
PP~ + HO —> 2P,

UDP-Glucose + Glycogen,, —> UDP + Glycogen,,,,

Glc. 1-phosph. + UTP+Glycogen ;——sUDP +Glycogen,,,

Degradation

Glycogen, + P, P — Glycogen,,, +Glc. 1-phosphate
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Glycogen Allosteric Regulation
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Calcium Activation of liver phosphorylase Kinase
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