COO"
€=0
CH,
Pyruvate
NADH + H* NADH + H*
Lactate
dehydrogenase
NAD* NAD*
coo
H-G-OH
CH,
Lactate
Pyruvate + NADH ——= Lactate + NAD*
Pyruvate Alzohol
Decarbozylase Dehydrogenase
Q0 i~ .
N NADH  NAD"
Q o _L. M H— G OH
':3H3 Ha

pynvate acet aldeh‘gr de ethatiol
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(b) Alcohol fermentation occurs in yeast.
2 ADP 2 ATP

GlucoSe = = m m == - - |

2 NAD* 2 NADH 2 Pyruvate

H—(l:—OH - c=0

CH; CH;
2 Ethanol 2 Acetylaldehyde

2 CO,

Ethanol &iﬂf

NaD*

NADH + H*
Acetaldehyde Lactate

HAD*
MNADH
co, + H*
{Thiamine-PP)

| PYRUVATE |

€Oy MAD* co,
HADH
+ H*
Oxa etate Acetyl Co
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Lactate Production

* Cells with low energy demand

* To cope with increased energy demand in
rigorously exercising muscle

lactate level is increased 5 to 10 folds
* Hypoxia
to survive brief episodes of hypoxia

Lactic Acidosis
* ! pH of the plasma

* The most common cause of metabolic acidosis
— P Production of lactic acid
— J{  utilization of lactic acid

Pyruvate + NADH &——2  lactate + NAD*

* Most common cause: Impairment of oxidative
metabolism due to collapse of circulatory system.
— Impaired O, transport
— Respiratory failure
— Uncontrolled hemorrhage
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Lactic Acidosis

Direct inhibition of oxidative phosphorylation
* Hypoxia in any tissue

* Alcohol intoxication ( high NADH/ NAD+ )
* @ Gluconeogenesis
* { Pyruvate Dehydorgenase
» @ TCA cycle activity
» @ Pyruvate carboxylase
(" Glucose |
—_—
™
‘(Frucmsc &-phosphate \]
F-2,6-BP ()
AMP (i} S— (_:l F-26-BP
TP () © amp
Citrate (5) (£ Citrate
H ()
. IfFruct'ose I,E-bisphosphate]
Several steps
Phosphoenolpyruvate
(=) AP
Fesp®f
AP O ase Oxaloacetate
Alanine &
r\ Pyruvate : () Acetyl CoA
) aop
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Concentration
of fasting
blood glucose

Glucokinase

Glucokinase

Vm §X
hexokinase

Hexokinase

Enzyme activity

Km Km
Hexokinase Glucokinase

Glucose concentration, mmol/L

# Glucokinase
regulatory
Gluco- .
: tein
Pyruvate kinase (GK) pre
X (inactive) ELSL),
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GLYCOLYSIS

E S
2.6-BP ()
T

AMP (1)

ATP (=)

Citrate (=)
ﬂ'-\-,l

H D

s
Fructose &-phosphate \.I
L]

Concentration (mM)

ET/':HBH Regulation by
_/E:-:ercise ATP and AM P,
why AMP

ADP + ADP —> ATP + AMP

ADP

AMP
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Fruc. 6-phosphate + ATP —> Fruc. 2,6 bisphosphate + ADP

A
1.0 4
+ AMP or Regulation of
fructose-2,6-bis-P PFK by
v Fructose 2,6-
Vinax | bisphosphate
T I I I I
1 2 3 4 5
Fructose 6-P (mM)
B
1.0 -
+ AMP or
fructose 2,6-bis-P
v
V-

max

ATP (mM)
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'- Insulin

High insulin/glucagon ratio ca
decreased cAMP and reduced levels of
active protein kinase A.

v

Decreased protein kinase A activity
L favors dephosphorylation of
__ Glycolysis F 6-phospl — 6-phosphate . PFK-2/FBP-2 complex.
Iy
GIM:A? o Ol AP ; : _‘i é‘
Fructoss 68 Eloenhon e Bifunctional enzyme ATP. ADP
Pructose 1,6-bied kinase-1 Fape ) —\_‘ = '_;;
Swannesr & Gup ADP inacthay (ﬁ_
T —
ey siiuncionalenzyme
Fr ¥ P

Fructose™, “2,6-bisphosphate

¥t
2Phosphoghoenaie
t

v

Phosphosnolpynrate |

Elevated concentration of fructose 2,6-bisphosphate activates
PFK-1, which leads to an ir d rate of glycolysi

Dephosphorylated PFK-2is active,
whereas FBP-2 is inactive; this favors
formation of fructose 2,6-bisphosphate.

¥

F-1,6-BP (1)




Glucagon ~_

|

Adenylyl
cyclase

ATP  cAMP + PP,

]

Active protein kinase A

PEP
l ADP __ ,

|'
1
]
ruvate Pyruvate !
inase inase | |
(active) (mactwe) !

= \'f
AR Pyruvate

Pyruvate Kinase Deficiency

* The most common among glycolytic enzyme
deficiencies

e RBC’s are affected
* Mild to severe chronic hemolytic anemia

* ATP is needed for Na+/K+ pump=>» maintain
the flexible shape of the cell

* Low ATP = premature death of RBC

e Abnormal enzyme; mostly altered kinetic
propertie
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Glucos‘e B6-F y_ Glucose

g| The enzyme may show
an abnormal response to
the activator fructose

L ,6-bisphosphate.

The enzyme may show
an abnormal K, or V...
for substrates or

coenzymes.

oOsp

Fructose 1,6~
bisphosphate

ATP

Lactate

Enyme activity or
stability may be altered,
or the amount of enzyme
may be decreased.

Alterations observed
with various mutant
forms of pyruvate
kinase
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