Metabolism of mono and
disaccharide




اللهم اني اسألك فهم النبيين وحفظ المرسلين والملائكة المقربين، اللهم اجعل ألسنتنا عامرة بذكرك، وقلوبنا بخشيتك، انك على كل شيء قدير وحسبنا الله ونعم الوكيل.
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Metabolism of fructose
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ينقسم تكسير fructose الى طريقين (pathways) : 
- Slow pathway: (due to phosphfructokinase which is the limiting rate of reaction.)

- Fast pathway : (due to fructokinase which is specific for fructose)


Metabolism of fructose
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- في حالة الخلل بالانزيم fructokinase:
 تجمع ال fructose غير ضار لأنه سيتم تحويل جزء منه الى glucose ويدخل عملية glycolysis ، والزيادة منه يتم اخراجه مع urine .(يوجد carriers للfructose) 

- في حالة الخلل بالانزيم aldolase :
تجمع fructose 1-phosphate يسبب damage if tissue . (لا يوجد carriers لل fructose 1-phosphate).
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A SEMINAL VESICLES
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- يوجد mannose suger في :
• Glucosamine glycan 
• Glycoproteins

- تحتاج sperms الطاقة للحركة فتأخذ هذه الطاقة من fructose وليس glucose .

- عند تجمع glucose داخل الخلايا ، تبدأ الخلايا بتحويله الى sorbitol والذي لا يمكن إخراجه من الخلية لأنه لا يملك carrier خاص به ، فإن تراكمه في الخلايا يحدث damage .


Galactose metabolism
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or by hexokinase





- يتم تصنيع galactose عن طريق epimerase enzyme لجزيء glucose . 
(galactose and glucose are epimers.)

-تركيب UDP على جزيء galactose يتم حتى يصبح active .


Galactose metabolism

C.

UDP-hexose 4-epimerase.

D. Role of UDP-galactose in biosynthetic reactions: can

classic Galactose 1-phosphate urid Itransferase.
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عند حدوث خلل في glactokinase يتراكم galactose في الخلايا وينتج galactitol الذي يسبب cataract of the eye.
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® This causes galactosemia and

® |t causes galactitol accumulation

NADPH + H*

ALDOSE REDUCTASE

® The enzyme is present in
liver, kidney, retina, lens, nerve
tissue, seminal vesicles, and
ovaries.

. galactose levels are high (as in
. galactosemia).

' ® Elevated galactitol can cause
' cataracts.

GALACTOSE-I / \ > Galactose 1-P

® |t is physiologically unimportant
in galactose metabolism unless |

GALACTOKINASE DEFICIENCY

galactosuria.

if galactose is present in the diet.

Galactokinase

CLASSIC GALACTOSEMIA

® Uridyltransferase deficiency.
® Autosomal recessive disorder (1 in 23,000 births).

® |t causes galactosemia and galactosuria, vomiting,
diarrhea, and jaundice.

® Accumulation of galactose 1-phosphate and galactitol |
in nerve, lens, liver, and kidney tissue causes liver
damage, severe mental retardation, and cataracts.

| ® Antenatal diagnosis is possible by chorionic villus
sampling.

® Therapy: Rapid diagnosis and removal of
galactose (therefore, lactose) from the diet.

5 Glycbgen

N _ UDP-Glucose

ATP ADP Galactose 1-phosphate
uridyltransferase UDP-Glucose

LACTOSE <— UDP- GALACTOSE

/ UDP-Hexose
4-epimerase

GLYCOLIPIDS l

GLYCOPROTEINS

" GLYCOSAMINOGLYCANS UDP-GLUCOSE

A pyrophosphorylase
Glucose 1- P UTP

Phosphoglucomutase
Glucose 6-P

ERN
// Glucose 6-phosphatase (liver)

GLYCOLYSIS GLUCOSE

e



Lactose synthesis
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lactose transferase which

a

O In tissues other than the lactating mammary gland, this enzyme
transfers galactose from UDP-galactose to N-acetyl-D-glucosamine,
forming the same (1-4) linkage found in lactose, and producing N-
acetyllactosamine a component of the structurally important N-linked
glycoproteins.
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