erview of Carbohydrate Metabolism
~Glycogen
Glycogen Syntfiesis
UDP-Glugose Glycoge radation

ucosg-1-]

. — >, )
Glucose ~ +——&lucosg-6-P ———»  Pentose Phosphate
athway
Glycolysis

Triose Phosp
«

Oxajbacetate

Citric Acid
Cycle

arbohydrate Metabolism

Glycogen Degradation
QGlucosp-1-P
Glucose ~ +——&lucosg-6-P ——»  Pentose Phosphate
Pathway
Glycolysis

Sluconeogenesis _, Triose Phpsphates

Citric Acid
Cycle

C02, H20,/12 ~P

gon
Epinephrine

Glybogen Degradation

6-P ——» Pentose Phosphate
Pathway

Glycolysis

Citric Acid
Cycle

Fasted State/
Starvation




TLYCO Trerview]

— — Hexokinase/
e i . e .
e R * Glucokinase

Prisema & proashare
*

Phosphofructo-|
. kinase-1

g
T o

P~

Pyruvate  mef*
. bl 0

kinase s

T i .
HEXOKINASE
inhibited by
Glu 6-P

GLUCOKINASE-ss 4usrmsene
USEDINLIVER /7~
Fructose 6-P rogbipseens mmemmr , gwsdenris
activity by causinﬁ”‘“ B
enzyme to translocate
to nucleus




TLYCO Trerview]

. B
Pyruvate Kinase ._.,.,..._“
+ fructose-1,6-bisP R —
- ATP, alanine -
Gl oY *
- glucagon &
epinephrine
GLYCO! overview)
|- SRS, ?’i’ Glugokinase
.
P -
==

Prma & gncaprane

PFK-1  mepme Fw —

Proviess 14 siasrsasnat

o |
[ S~ o
et Eee
sl nat 4,
e [ MADH & W
R
lirsor
taar-——auy il

ace

Pyruvate Kinase F‘"
e

Liver:

Glucagon
Epinephrin¢




Heart:

Lactate Dehydrogenase

Lactate
dehydrogenase I
ﬁlm‘O + NADH 4 H =——— HO—?—H + NAD™
CH, CH,

Pyruvate L-Lactate

Pyruvate Dehydrogenase (PDH)

Lactate

\ PDH
Pyruvate + CoASH+NAD" ——>
7

Alanine
AcetyFCoA+C0, +NADH+H

3 PDH Activity Low
PACHicIAC Thiamine Deficiency
Arsenic Poisoning

Neurological Defects

Treatment — ketogenic diet




Galactosemia

Classical Galactosemia
Galactose 1-P Uridyl-
Transferase Deficiency
Elevated galactitol
Cataracts

Galactokinase Deficiency

Elevated galactitol
Cataracts

Galactosemia Galactosemia

Galactosuria Galactosuria

Elevated Galactose 1-P
Treatment: Hepatic Dysfunction
Eliminate galactose/ Brain D

Lactose MILK (Retardation)
Cataracts
Autosomal

HEREDITARY FRUCTOSE INTOLERANCE
A Deficiencyof Aldolase B

Synptons
Hypodycaria
Vomiting
Jaundice
Hepatic failure

Treatment: Decrease fructose/sucrose

Glucose Homeostasis is
Required for Survival
Glucose Glycogen
Pi
Glycogen

Degrada

Glycogen Phosphorylase
Phosphorylase Kinase
Glucose 1-Phosphate

-—

Gluconeogenesis

Pyruvate




Glucose

Triacylglycerol

phosphate
Bisphosphoglycerate

ssphoglyc
Phosphoenolpyruvate

Phosphoenoly
Carboxykinas

AcCoA

Pyruvate car 2
Tt quires biotin

——Pp Pyruvate €=——— Some amino a

Ethanol metabolism can cause hypoglycemia;
the high NADH opposes gluconeogenesis

Ethanol metabolism increases NADH

Increased NADH promotes the conversion
of two glucogenic precursors (pyruvate and
oxaloacetate) to lactate and malate.

This removes pyruvate and oxaloacetate from
the pool of glucogenic precursors.

Glycogen Synthesis and Degradation

(Overview of key enzymes in pathway)
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4 glucokinase
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. <« > ——
Glucose 6-P Glucose 1-P 7 < UDP-glucose
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Inherited glycogen storage diseases can affect tissue glycogen levels, fasting

Glycogen Storage Diseases

Type Defoctive Enzyme Affected Orpan Glycopen Climical Features
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Enryme Spboen. amouT taskary

Pentose Phosphate Pathway
(Hexose Monophosphate Shunt)

Generates:
NADPH — Lipid Biosynthesis

Ribose 5-Phosphate — Purine
Biosynthesis — e.g., DNA, RNA, CoA

A Genetic Deficiency of
Glucose 6-Phosphate Dehydrogenase 1S
Associated with Drug-Induced
Hemolytic Anemia.




Shaded Countries: > 1/200 men with deficiency

5% in Tropical Africa, Middle East, Tropical Asia, Mediterranean
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THE RATE-LIMITING ENZYMES IN LIPID METABOLISM
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Trincylglycerol
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Chemieal Composition of Plasma Lipoprotein Class

Percent Composition of Lipid Fraction
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Reverse 2038 12 34
Chelesterol
Transpart
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Two Pathways of LDL Clearance

LDL-receptor-mediated
uptake and regulation of
cholesterol homeostasis

VLDL=IDL=LDL

Receptor-independent
scavenger pathway

HDL is involved with
reverse cholesterol transport
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Type 1 Collagen

Triple-stranded

Gly-X-Y repeat

Glycine — smallest aa

Proline — polyproline
helix

OH-pro, OH-lys
H-bonding

Lysine aldehydes
cross-linking

1.5 nm

Figuen 1843 Molecylar Biclogy of the Call_dth Edision

Selected Collagen Disorders

confused with child abuse
blue scler translucent
Autosomal Dominant — may act like connective tissue over choroid
dominant negative

Osteogenesis Point mutations & re- Perinatal death; soft,

Imperfecta 2 arrangement of exons in & malformed bones
triple helical regions

Autosomal Dominant

Ehlers- Faulty collagen synthesis Hyperextensive

Danlos hypermobility
tendency to blex

Fibrillin is essential to the
integrity of elastin

arfan’s Syndrome

mutation in the fibrillin gene
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