OVERVIEW : 
· Glucose is the most common monosaccharide consumed by humans .

· Two other monosaccharides [fructose and galactose ] found in significant amounts in the diet and share in the energy metabolism .

· Galatose is  also important component of cell structural carbohydrates . 

FRUCTOSE METABOLISM :

· The major source of fructose is the disaccharide sucrose (fruits , honey another sources) . 

· Fructose transport is NOT insulin-dependent into cells,and NOT promote secretion of insulin

· Phosphorylation of fructose primary by fructokinase (found in liver,kidney,and small intestine)  to fructose 1-phaosphate . (using ATP as donor ) 
· Hexokinase also phosphrylates fructose, but has low affinity(high km)  for it, therefore small amounts of fructose converted to fructose 1-phaosphate by this enzyme in normal concentration .

·  fructose 1-phaosphate cleaved by aldolase B to dihydroxyacetone phosphate(DHAP) and glyceraldehyde .[ DHAP can enter glycolysis or gluconeogenesis directly ].

· The rate of fructose metabolism is more rapid than that of glucose because trioses can be formed from    fructose 1-phaosphate bypass the step of PFK-1 
·  High fructose in diet lead to increase of lipogenesis .

· Fructokinase deficiency( essential fructosuria) : caused by lack of fructokinase , autosomal recessive , benign condition , and fructose accumulates in urine . 
· HFI : by absence of aldolase B lead to trapping of fructose 1-phaosphate and decrease ATP and pi inside the cell , causes hypoglycemia &vomiting & hyperuricemia & hemorrhage , liver failure and death .
MANNOSE :
· Mannose is important component of glycoprotein and glycolipids .

· There is little mannose in diet . the most intracellular mannose is synthesized from fructose
· Hexokinase phosphorylates mannose to mannose 6-phosphate which in turn is reversibly isomerized to fructose 6-phosphate by phosphomannose isomerase   

Sorbitol (polyol) :
· Lens , retina , schwann cells of peripheral nerve , liver, kidney , placenta , RBCs, ovaries , and cells of seminal vesicles … all these tissue have aldolase reductase which is convert glucose to sorbitol .

· Liver , ovaries and seminal vesicles have sorbitol dehydrogenase which is convert sorbitol to fructose . 
· This pathway from glucose to fructose for benefit the Sperm cells which  use the fructose as amajor carbohydrate energy source . 
· In the liver sorbitol may convert to a substrate that can enter glycolysis or gluconeogenesis 

· In uncontrolled diabetes ,hyperglycemia ( particular in tissue lack sorbitol dehydrogenase ) lead to accumulate sorbitol which causing strong osmotic effect (water retention) therefore cell swelling (cataract , neuropathy, nephropathy , retinopathy)  

Galactose metabolism :
· The major dietary source is lactose which  obtained from milk , also obtained from glycoprotein and glycolipid . 

· The transport of galactose is NOT insulin-dependent . 

· In most tissues , galactose converted to galactose 1-phosphate by galactokinase (ATP as donor ) 
· UMP is removed from  (old) UDP-glucose then transferred to galactos 1–phosphate , produce UDP-galactose  by galactos 1–phosphate uridyltransferase .

· UDP-galactose before enter glucose metabolism  must be converted to (new) UDP-glucose by UDP-hexose 4-epimerase 

·  UDP-glucose (new one ) participate in synthesis of lactose , glycoprotein , glycolipids , and glycoseminoglycans .also converting another galactose 1-phosphate again .
· Galactokinase deficiency : causes  galactsemia , galactosuria , and galactitol accumulation.
· Classic Galactosemia : because uridyltransferase deficienc , galactos 1–phosphate and galactos accumulation . physiologic consequences are similar to those found in Hereditary fructose intolerance.
Lactose : 

· Digestion of lactose by lactase in the  intestinal mucosal cells .  

· is disaccharide (galactose , glucose) , milk source .

· lactose is synthesized by lactase synthase from glucose and UDP-galactose in the lactating mammary gland . 

· lactase synthase has two subunits :

1- protein A (galactosyl tranferase) found in most cells 

2- protein B ( α-lactoalbumin) found only in lactating mammary gland [prolactin stimulator]   
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