GLUCONEOGENESIS

Definition: Gluconeogenesis is the synthesis of glucose from Pyruvate and other non-
carbohydrate compounds (lactate, glycogenic amino acid, propionate and glycerol).

Location: Gluconeogenesis occurs in the in the cytosol and partly in the mitochondria of the cell
of liver, kidney cortex and epithelial cells of the small intestine.

A. Reaction of Gluconeogenesis from Pyruvate

1. Conversion of Pyruvate to Phosphoenol pyruvate
Pyruvate carboxylase
a. Pyruvate » Oxaloacetate — Transport to cytosol after
(In mitochondrial matrix) converting to malate

CO; ATP ADP

Phosphoenol Pyruvate carboxykinase

b. Oxaloacetate —» Phosphoenol Pyruvate (PEP)
(In cytosol malate K ﬁ}}
converts to oxaloacetate) GTP  GDP CO:

2. Conversion of fructose 1,6 biphosphate to fructose-6-phosphate
3. Conversion of glucose-6-Phosphate to glucose

Glucose
T Slucao
PEP in the
cytosolic gener
e both
carboxykinase Coz F
the ac
Oxaloacetate dehyc
> = phosg
CHESEaIbG NADH + H*
malate
dehydrogenase NAD*T
Malate
Malate PEP
mitochondrial e - mitochondrial PEP
malate PR carboxykinase co2
dehydrogenase NADH + HT
Oxaloacetate Oxaloacetate
pPyruvate pPyruvate
carboxylase C02 carboxyliase C02
Pyruvate E > Pyruvate
Mitochondrion
Cytosol
Pyruvate Pyruvate
— -
lactate NAD“ + H
dehydrogenase NAD*

Lactate



Glucose

P, ATP
glucose-6- hexokinase
phosphatase
H.,O ADP
Glucose -6-phosphate
1 Lphosphoglucosc isomerase
Fructose-6-phosphate
P, ATP
fructose bis- = x S ans
Sy phosphofructokinase
H,O ADP

Fructose-1,6-bisphosphate

1 l/aldolase

triose phosphate
Dihydroxyacetone isomerase Glyceraldehyde-3-
phosphate < phosphate
/
NAD" + P,

T NAD™" > <
NADH + HY

1,3-Bisphosp

ADP >/
ATP

GLUCONEOGENESIS

glyceraldehyde-3-phos-
phate dehydrogenase
} NADH + H*

hoglycerate
ADP
phosphoglycerate
kinase
K ATP

3-Phosphoglycerate

/

phosphoglycerate mutase
Yy

2-Phosphoglycerate

A

enolase

CO, + GDP

Oxaloacetate

P, + ADP
pyruvate

carboxylase

ATP + CO,

y

Phosphoenolpyruvate
PEPCK
GTP ADP

pyruvate kinase

ATP

Pyruvate

Figure 2: GLUCONEOGENESIS
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B. Gluconeogenesis from Glycerol
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C. Gluconeogenesis from Amino Acid

The carbon skeleton of glucogenic amino acid result in the formation of pyruvate or
inyermediates of citric acid cycle

Significance of Gluconeogenesis

1. Replenishment of glucose and maintenance of normal blood glucose levels especially
under the condition of starvation, prolong fasting and in diabetes mellitus.

Replenishment of liver glycogen.
Important role in blood sugar Homeostasis.

Regulation of acid base balance.
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It clears the blood lactate produced by muscle & RBC and glycerol produced by

adipose tissue.



