Metabolism

As the body uses nutrients to create energy, metabolismtakes place.
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Calculating your basal metabolic rate (BMR)
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Major Pathways of CHO Metabolism

CHO metabolism in mammalian cells can be § Glucose is the major fuel of most [
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Glycogenesis: Synthesis of glycogen from
glucose, when glucose levels are high
Glycogenolysis: Degradation of glycogen

to glucose when glucose in short supply.
Gluconeogenesis: Formation of glucose @-Q =
from noncarbohydrate sources.




Glycolysis (Embden-Meyerhof Pathway)

[glycolysis: from the Greek g/yk-, sweet, and /ysis, splitting]

Glycolysis occurs in all human cells. Glycolysis is believed to be
among the oldest of all the biochemical pathways.

Aerobic: Glucose = Pyruvate

Anaerobic: Glucose = Lactate (or ethanol & acetic acid)

Glycolysis (10 reactions in 3 stages, all in cytoplasm)
1) Priming stage: D-Glucose + 2ATP -> D-fructose 1,6-biphosphate + 2ADP + 2H*

2) Splitting stage : D-Fructose 1,6-biphosphate = 2 D-Glyceraldehyde 3-phosphate

3) Oxidoreduction — Phosphorylation stage:
2 D-Glyceraldehyde 3-phosphate + 4ADP + 2P1 + 2H+ - 2Lactate + 4ATP

Glucose + 2ADP + 2P1 2 Lactate + 2ATP + 2H20O (Anaerobic)
Glucose + 2ADP + 2Pi + 2NAD™* ---- 2 pyruvate + 2ATP + 2NADH + 2H* + 2H,0
(Aerobic)




What effects do fluoride and
magnesium have on glycolysis ?




Comments on Glycolysis
v" Glycolysis is the only pathway that produce ATP in absence of O,.

v" The best known inhibitors of the glycolytic pathway include:

2-Deoxyglucose: causes inhibition of hexokinase.

Sulthydryl reagents (e.g. Hg-compounds and alkylating agents as
1odoacetate); 1nhibit glyceraldehydes-3-phosphate dehydrogenase
which has cysteine residue in the active site.

Fluoride: a potent inhibitor of enolase. Thus, fluoride 1s usually added
to blood samples to inhibit glycolysis before estimation of blood
glucose.

v’ Magnesium: required for kinase reactions by forming Mg-ATP
complex.

v Accumulation of lactate is responsible for muscle fatigue and cramps
observed under heavy exercise (anaerobic glycolysis).

v In RBCs, glycolysis is the major source of ATP since RBCs lack
mitochondrial oxidation.
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SGLT type Location

Function

Apical membranes of small intestinal cells
Straight cells (S5 cells) of proximal tubule of nephron

Proximal convoluted tubule of nephron (S and S, cells)
Intestine, testes, uterus, lung, Brain, thyroid
Intestine, kidney, liver, brain, lung, uterus, pancreas

Kidney cortex
Brain, kidney, intestine

Absorption of glucose from intestinal content

Reabsorption of remaining glucose
from urine filtrate
Reabsorption of bulk plasma glucose
from glomerular filtrate
Function as glucose sensor for controlling
glucose levels in gut and brain
Absorption and/or reabsorption of mannose,
1,5- anhydro D-glucitol, fructose and glucose
Transport of glucose and galactose

Preferred substrate is D-chiro-inositol

SGLT, Sodium-glucose linked transported (sodium-dependent glucose transporter)




1-Between meals 2- Sugar-rich meals 3- After insulin secretion




Inherited disorders of SGLT1, SGLT2 and GLUT2

Familial renal glucosuria (OMIM 233100) [6, 52]

Benign, rare, autosomal recessive disorder

Presents as isolated glucosuria (1-150 g [1.73 m]?day™")

Homogenous mutations in SGLT2 in 60% of patients

Mutations include missense, nonsense, frame shift, splice site and deletion mutations
Those with premature stop mutations (e.g. V347X) have severe glucosuria

Glucose—galactose malabsorption (OMIM 182380) [6, 50]
Rare autosomal recessive defect in intestinal glucose and galactose absorption
Patients have mild renal glucosuria. Newborns (on mother’s milk) present with diarrhoea

Homozygous and heterogeneous SGLT7 missense, nonsense, frame shift, splice site and deletion muta-
tions.

Mutations cause defects in tracking SGLT1 from endoplasmic reticulum to brush border membrane
Therapy is to remove lactose, glucose and galactose from diet

Fanconi-Bickel syndrome (OMIM 227810) [9]

A fatal, rare autosomal recessive disorder

Characterised by hepatomegaly and glucosuria ranging from 40-150 g [1.73 m]? day™
Missense, nonsense, frame shift and splice site mutations in GLUT2

Those with truncation mutations have severe glucosuria




Syndrome

Major phenotype

GLUT-1 deficiency
syndrome

Fanconi-Bickel
syndrome

Renal hypouricemia,
(RHUC2)

Arterial tortuosity
syndrome

Reduced glucose transport across brain-blood barrier causing
infantile seizures, delayed development, and acquired
microcephaly

Fasting hypoglycaemia, fed hyperglycemia
hypercholesterolemia, and hyperlipidemia hepatorenal
glycogen accumulation leading to hepatomegaly, proximal
renal tubular dysfunction, dwarfism

Hypouricemia

Connective tissue disorder with elongation and tortuosity of
the major arteries (incl. Aorta); skin and joint
abnormalities (hyperextensibility, hyperlaxity);
micrognathia; elongated face




