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




DISORDERS OF GLYCO|
Some of them manifest as ,,c

Hereditary = congendl,

5 PhosphelilictoknaseldENCIENGY A= mUSCIE fatigue
5 HaemolyiuCianEmiasENeuicel IREenZy/mopatnies
Acquiredz

BNl ClateraCidOSISHHYPOXIampYIVatdenydrogenase
GEfICIENCY, thiamin deficiencyA@lcenolics), As, F, Hg
IRtexication, sometimes N diabetes mellitus

Randl cycle. Increased fatty aciafexidation (obesity,

diabetes) — NADH and acetylcoenzyme A overproduction.
Blockiof glycolysis and glycogenrsynthesis = Increased

gilconendenesisiin liver...




SEVERE (BUT RARE) DISORL
MONOSACCHARIDE MET/

» GalactosemialARY20M000— 60 000

s AccUmulationieiRgalaclosERaal=i=P, galactitol =
CatalidChmentalNeRatiORMIVERCIFN0oSIS, haemolysIs;
elplav feliltre @) izt ywitrlote amlilie

s Eructose intolerancerARy1./20 000

sPAccumulation of fructoserstE=i=P = block of glucose
metabolism (glycolysis, GIUCeNEGFGENESIS,
glycogenolysis) = hypoglycaemiaraiter sweet fruits and
sWeets ® omit them




Brain damage
Cataracts
Jaundice
Enlarged liver
~- Kidney damage

If a galactosemic
_infant is given milk,

) unmetabolized milk
sugars build up and
damage the liver, eyes,
kidneys and brain

@ADAM, Inc.




LESME (BUT RELATIVELY COMMON)
DISORDERS OF SUGAR METAE

2 Milkiintolerancer=oppositeimutation

| LaCLESENSHMpPLRERHSOURCE O energy for small
childaren

sNheractivibaoilactasensthigh up to age 4 years;
|tERdECreases

sNViIRSRtelEran e U RPELPIERaE thE 1omULanLs

uPeoplerable constumemmiikiintadulthood are
mutants —their off' SWItChisinet working

8| Selection according toMifestyle— hunters contra
fiarmers

2 Fructosuria

BNERUICLESEIdOES not enter Intor metabolismpEXCHELON
threughrurne




Disorder

Diabetes
Mellitus

Nephrogenic
glucosuria

Diabetes Insipidus

Primary
underlying cause
of the problem

Lack Insulin-
raises plasma
[glucose]

Defective glucose
reabsorption

Lack Antidiuretic
hormone ADH

Defective
Nephron
Segment(s)

Proximal
Tubule

Altered
transport
molecule

SGLUT2,
SGLUTL, or
GLUT2 or
GLUT1

NA: AQP2
expression is
absent due to
absence of ADH

Nephron
Segment(s)
affected

PT, and all
downstream
segments

Entire collecting duct
system i.e. CCD and
downstream .




GLYCOGEN STORAGE DISE

u SynthesisioifalycouEnNEneray firom ATP & UlR)
N GEPI=GHPCNRIORIEN
- Neelziclon Wit UTY = URP-cli[do)ss
NP MERIEAPEIVMERSaORISt =6 branching after i

220 MIPaRtICIES

wNGlycogenolysis
siphosphorylase (differentiremiamylase) makes GiP.
pidebranching makes glucese




' Table 21.1 Glycogen-storage diseases

Glycogen
Type Defective enzyme Organ affected in the affected organ Clinical features
| Glucose 6-phosphatase Liver and kidney Increased amount; Massive enlargement of the liver.
Von Gierke or transport system normal structure. Failure to thrive. Severe
hypoglycemia, ketosis,
hyperuricemia, hyperlipemia.
] a-1,4-Glucosidase All organs Massive increase in Cardiorespiratory failure
Pompe (lysosomal) amount; normal structure. causes death, usually before age 2.
1] Amylo-1,6-glucosidase Muscle and liver Increased amount; Like type I, but milder course.
Cori (debranching enzyme) short outer branches.
v Branching enzyme Liver and spleen Normal amount; very long Progressive cirrhosis of the liver.
Andersen (x-1,4 — a-1,6) outer branches. Liver failure causes death,
usually before age 2.
\') Phosphorylase Muscle Moderately increased Limited ability to perform strenuous
McArdle amount; normal structure. exercise because of painful
muscle cramps. Otherwise patient
is normal and well developed.
Vi Phosphorylase Liver Increased amount. Like type |, but milder
Hers course.
Vil Phosphofructokinase Muscle Increased amount; Like type V.
normal structure.
Vil Phosphorylase kinase Liver Increased amount; Mild liver enlargement.

normal structure.

Mild hypoglycemia.

Note: Types | through VIl are inherited as autosomal recessives. Type Vil is sex linked.

Table 21.1

Biochemistry, Seventh Edition

© 2012 W. H. Freeman and Company
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Insulin and its antagoni

— gy COUERNEaREGW, dILICONEOJENESIS
gy CoIVSISEIOEKaEEN R IvVer
m — glycogen
preakdewWniane gIlCONECEERNESIS N muscles, lactabe
=G IUCOSENRNIVES

(@nabelicthormone), lIpolysisy
PrOLEOSYMLIESIS

— glticonengenesis, block or
Proteosynthesis




= E ) —
Hyperglycemia = diabetes

s NeNRSUINGYPERRGEM removal of
PANCHEZSHENEH)

B DEficiEnt acienioAsulin (type 2 dm)

B AntagonistsH@IlceEorticoids,
adrenaline, growthrRerMoenNe, gravidity)

| Stress (MI, stroke)




