


DISORDERS OF GLYCOLYSIS 
Some of them manifest as „glycogenoses“

Hereditary - congenital
n Phosphofructokinase deficiency – muscle fatigue
n Haemolytic anemias – red cell enzymopathies
Acquired?
n Lactate acidosis: Hypoxia, pyruvatdehydrogenase

deficiency, thiamin deficiency (alcoholics), As, F, Hg
intoxication, sometimes in diabetes mellitus

n Randl cycle. Increased fatty acid oxidation (obesity, 
diabetes) Þ NADH and acetylcoenzyme A overproduction. 
Block of glycolysis and glycogen synthesis Þ Increased 
gluconeogenesis in liver…



SEVERE (BUT RARE) DISORDERS OF 
MONOSACCHARIDE METABOLISM

n Galactosemia AR, 1/20 000 – 60 000
n Accumulation of galactose, gal-1-P, galactitol Þ

cataract, mental retardation, liver cirrhosis, haemolysis, 
kidney failure Ä diet without milk

n Fructose intolerance AR, 1/20 000 
n Accumulation of fructose & F-1-P Þ block of glucose 

metabolism (glycolysis, gluconeogenesis, 
glycogenolysis) Þ hypoglycaemia after sweet fruits and 
sweets Ä omit them



GALACTOSEMIA

Lactose = Gal-Glu
AR, 1/20 000 – 60 000, neonatal screening



LESS SEVERE (BUT RELATIVELY COMMON) 
DISORDERS OF SUGAR METABOLISM

n Milk intolerance – opposite mutation
n Lactose is important source of energy for small 

children
n The activity of lactase is high up to age 4 years, 

later decreases
n Milk intolerant adult people are the nonmutants
n People able consume milk in adulthood are 

mutants – their off switch is not working
n Selection according to life style – hunters contra 

farmers
n Fructosuria

n Fructose does not enter into metabolism, excretion 
through urine





GLYCOGEN STORAGE DISEASES, GSD*

n Synthesis of glycogen (energy from ATP & UTP)
n G6P Þ G1P no problem
n Activation with UTP Þ UDP-glucose
n primer, 1-4 polymerisation & 1-6 branching after 10
n 20 nm particles

n Glycogenolysis
n phosphorylase (different from amylase) makes G1P
n debranching makes glucose





Insulin and its antagonists
n Glucagon – glycogen breakdown, gluconeogenesis 

glycolysis blockade in liver
n Adrenaline, noradrenaline – glycogen 

breakdown and gluconeogenesis in muscles, lactate 
Þ glucose in liver

n Growth hormone (anabolic hormone), lipolysis, 
proteosynthesis

n Glucocorticoids – gluconeogenesis, block of 
proteosynthesis

n Thyroid hormones and oestrogens

In physiological conditions synergism
(counter-regulation)



Hyperglycemia = diabetes mellitus

n No insulin (type 1 dm, removal of 
pancreas, etc.)

n Deficient action of insulin (type 2 dm)
n Antagonists (glucocorticoids, 

adrenaline, growth hormone, gravidity)
n Stress (MI, stroke)


