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Metabolism of Monosaccharides
and Disaccharides

Fructose Metabolism

10% of the daily calorie intake

* Sources: sucrose, Fruits, honey, high-fructose
corn syrup

Entry into cells is not insulin dependant.

Does NOT promote the secretion of insulin
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Aldolase B

* Liver, kidney, small
intestine

* Substrate
Fruc. 1 phpsphate
Also

Fruc. 1,6 bisphospate

Jractivity=>» fructose
intolerance

Human expresses three forms of aldolase

Aldolase A

* |n most tissues

* Substrate
Fruc. 1,6 bisphospate
Not

Fruc. 1 phpsphate
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Disorders of Fructose Metabolism

* Fructokinase Deficiency =2 essential fructosuria
— Accumulation of fructose =» fructosuria
— Benign condition
 Aldolase Deficiency = hereditary fructose
intolerance, (Fructose Poisoning)
—Severe disturbance in liver and kidney metabolism

— MM Fruc. 1-Phosph. =» drop in P,=>»drop in ATP
=2 M AMP = 1 degradation of AMP

— Hypoglycemia and lacticacidemia
— Hepatic failure

SUCROSE & > FRUCTOSE

ESSENTIAL FRUCTOSURIA Fructokinase
® Lack of fructokinase. ADP

® Autosomal recessive (1 in 130,000 Fructose 1-P

births)
# Benign, asymptomatic condition. t
.ﬂfdo$@ B

® Fruclose accumulates in the urine.

Glyceraldehyde N
HEREDITARY FRUCTOSE INTOLERANCE MADH + H*
{"FRUCTOSE POISONING")
# Absence of aldolase B leads to infracellular Alcohol
trapping of fructose 1-P. dahydroganase
#® Causes severe hypoglycemia, vomiting,
laundice, hemorrhage, hepatomegaly, HAD.
and hyperuricemia.
® Can cause hepatic failure and death. al |
® Therapy: Rapid detection and removal of
fructase and sucrose from the diet, ATP
Givesnsl kinase
G
ADP Eﬂl

PHOSPHOGLYCERIDES < < GlyceralP
TRIACYLGLYCEROLS €<—
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Glucose 8-phosphala
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ESSENTIAL FRUCTOSURIA
® Lack of fructokinase. m" 1,6-bis-P
® Autosomal recessive (1 in 130,000 A
births)
* Benign, asymptomatic wnd% Aldotase 4
# Fructose accumulates in the urine, {_)
Dihydroxyacetone P
Glyceraldehyde T
L SN b
# Absence ol aldolase B leads to inlracellular """“"‘"
trapping of fructose 1-P. MMWB
® Causes severe hypoglycemia, vomiting,
ndice, hemorrhage, hepat Iy,
Lﬂr'nud hy;eruﬁr.miaa.g. PRSI L1 G!\Mor.lﬂnhyd. 3P '(—'J
# Can cause hepatic failure and death. al 1 ADP m,,, e
#® Therapy: Rapid detection and removal of
fructose and sucrose from the diet, ATP K
L Dihydroxyacetone P GLYCOLYSIS
Giyear kinase ﬂ
Giyzaral P
ADP J(
PHOSPHOGLYCERIDES € € Glycerol-P PYRUVATE A 4
TRIACYLGLYCEROLS <—

B A szva vesicies | :
p— Conversion of glucose

A to fructose via sorbitol

= ﬁldose Reductase: \
BLSOD CHyOH . .
B ucose Found in many tissues;

ADPH + H* . .
& Lens, retina, schwan cells, liver,
kidney, ovaries, and seminal
viscle

Sorbitol reductase:
Liver, ovarioes and seminal
vesicles

Fructose : the major energy
ource for sperm cells /

Sorbitol ADFHE
Dehydrogenase NADP*
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Galactose Metabolism
(I:HO
* Epimer of glucose ]
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* Sources: component of lactose, AT
glycolipids and glycoproteins CHZDHCMW
 UDP Galactose; an Intermediate o
H-C-OH
in Galactose Metabolism Glucoss Hgljg:gﬂ
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OH (@] OH HOH
OH OH
B-Galactose Glucose

10/19/2016



UDP Galactose; an Intermediate
in Galactose Metabolism

o]
1
HOCH, HN- " ~cH
0] |
HO H o=(]; (J.?H
on md 8 9 e
H O-P-O-P-O-CH,
H OoH ©O O
Hi B
HO OH
b v AN e S
Galactose UDP

Galactose Metabolism

Glycogen ( Galactose
\ [
UDP-Glucose«,»Galactose 1-P @

/ '

(Glucose 1-P< UDP-Galactose
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Glycogen ( Galactose \
[N '

|  UDP-Glucose Galactose 1-P

v | J
Glucose 1-P< UDP-Galactose

.
kinase

Galactose + ATP ——— Gal. 1-Phosph ADP

Gal 1-Phosph + UDP Glc. < UDP- Galactose + Glc1-Phosph

epimerase

UDP Galactose —_— UDP Glucose

Galaclokinase \j Ll
GAanmse-I?T) Galactose 1-P UDP-Glucose
;!‘ PP,

ATP ADP Gal 1-phosph.
uridyl Transferase UDP-Glicose
GALT ﬂmm\ﬁiﬂﬂ
LACTOSE€——— UDF-GALAETGSE/ \i Glucose 1-F"—// L
t
M % Phasphoglucomutase
J( fﬂ,ﬂ,,”,ﬁ";’;’ Glucose 6-P
b
J( Glucose 6-phosphatase (liver)
GLYCOLIPIDS \
GLYCOPROTEINS i

GLYCOSAMINOGLYCANS UDP-GLUCOSE GLYCOLYSIS GLUCOSE
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Disorders of Galactose Metabolism

* Deficiency of GALT = classic Galactosemia

e Accumulation of Galactose 1-Phosphate and
galactose

* Similar consequences to those in fructose
intolerance

e Galactose ****++*=» Galactitol

 Deficiency of Galactokinase

e Accumulation of Galactose *¢**++*=» Galactitol

CLASSIC GALACTOSEMIA
® Uridyitransferase deficiency.
® Autosomal recessive disorder (1 in 23,000 births).

® |t q iria, vomiting,
diarrhea, and jaundice.

d

GALACTOKINASE DEFICIENCY
® This causes galactosemia and
galactosuria.
® |t causes galactitol Jlation
if galactose is present in the diet.

in nerve, lens, liver, and kidney tissue causes liver
d 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.

)
Galactitol NADP

® Accumulation of galactose 1-phosphate and galactitol

Glycogen

NADPH + H*
e
Galactokinasa I

GALACTOSE Galactose 1-P UDP-Glucose
I ,; g ¥ PP,
ALDOSE REDUCTASE ATP ADP Galactose 1-phosphate

# The enzyme is present in uridyltransterase UDP-Glucose
liver, kidney, retina, lens, nerve pyrophosphorylass

tissl.ge. seminal vesicles, and A _/\
avanes. LACTOSE<€—— UDP-GALACTOSE Glucose 1-P uTe

Aldose
raductasa

® |t is physiologically unimportant ¢
in galactose metabolism unless Phosphoglucomutass
alactose levels are high (as in UDP-Haxase
galacmsemia}, 8 K iepimens lgste =
* Elevated galactitol can cause K Glucose 6-phosphatase (liver)
cataracts. GLYCOLIPIDS N
GLYCOPROTEINS i

GLYCOSAMINOGLYCANS UDP-GLUCOSE  GLYCOLYSIS GLUCOSE
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Lactose Synthesis

* Lactose is Galactosyl B (1->4) glucose

e Galactosyl B (1->4) glucose is found
and glycoproteins

in glycolipids

Synth
UDP Gal. + Glucose \Synthase) | gctose + UDP

 Lactose Synthase: complex of 2 proteins

Galactosyl transferase (Protein A) |

> |

a-lactalbumin (Protein B) /

In glycolipids synthesis Pro/iein

UDP-Gal + N acetyl glucosamine ——>N-acetyllactosamine

B-p-Galactosyltransferase
(protein A)

a-Lactalbumin
(protein B)

UDP-galactose:glucose
galactosyltransferase

UDP-galactose UDP
+ glucose l
Lactose

CH,OH CH,OH
HO = -

OH OH

OH OH
NS I S T

pB-Galactose Glucose
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