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Stépeni anhydn’dové vazby za standardnich podminek
poskytuje energii p¥i pH 7 mezi 30 aZ 35 kJ/mol ATP.
Stépem esterové vazby mezi ribézou a fosfatem poskytuje
Jjen p¥iblizné 9 kJ/mol ATP.
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Biosyntéza struktury purinového jadra probiha jeho postupnou vystavbou od PRPP
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Schema regulace biosyntézy purinovych ribonukleotidu

o-D-ribosa-5-fosfat
inhibice inhibice
{&) -+ [ribosafostatdifosfokinasal #---{=)

® 1

h-fosforibosyl-c-difosfat [PRDP)
dopredna aktivace ({ | inhibice
|

PRDP-glutamylamidotransferasa | e------ e

®|

h-fosfo-P-D-ribosylamin

inhibice i inhibice

|

AS +—adenylosukcinatsynthasa— IMP —IMP-dehydrogenasa—» XMP

aktivace aktivace




Biosyntéza struktury pyrimidinového kruhu probiha nezavisle na PRPP
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Tautomerie a disociace kyseliny mocové

Tautomers of uric acid and urate
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Lactam form Lactim form Urate salts
98 - 99 % ionised at pH 7.4
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GALT (Gut Associated Lymphoid Tissue) imunitni komplex stfeva
Interni Med. 10(12): 555-557, 2008



Excreted by

H Uric acid determination
N Primates

0 Birds o
L Reptiles Test principle
H Insects

uric acid + 2 H,0+ O, uncase allantoin + CO, + H,0,
Uric acid

H,0O, + TBHB** + 4-aminophenazone _POD, quinoneimine dye + 2 H,O + HBr
2H;0 + 0 — (512 nm)

urate oxidase (uricase)

COy + HyOy -~/ *POD = peroxidase

Y **TBHB = 2,4 6, -tribromo-3-hydroxybenzoid acid
H

0 N
H,N Y
J\ >=O Other mammals

C—
0" >N"ug N
o H

Allantoin




Normal values of uricemia
(i.e. the concentration of uric acid and urates in the venous blood serum)

Childrens of age between 0 month - 15 years 120 - 360 umol/l

Men, since 15 years of age 200 - 420 umol/l
Women, since 15 years of age 140 - 340 umol/l

Normal values of uricuria
(i.e. the daily excretion of uric acid and urates in the urine)

1.5 - 4.5 mmol/24 hours

Classification of patients with hyperuricemia.

. Normal excretion of urate; renal disorder responsible for
elevated serum urate.

. Excessive excretion of urate because of overproduction.
A. Secondary to other disease, eg, cancer, psoriasis.
B. Known enzyme defects responsible for overproduction.
1. PRPP synthetase abnormalities.
2. Hypoxanthine-guanine phosphoribosyltransferase deficiencies.
3. Glucose-6-phosphatase deficiencies.
C. Unrecognized defects.
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Fig. 15.9 Causes of increased formation of uric acid
and reduced uric acid excretion by the kidneys. Note
that salicylates reduce uric acid excretion at low doses
only; at high doses (>4 g/24 h) aspirin is uricosuric as
it blocks the tubular reabsorption of uric acid.

Fig. 15.10 Risk of developing gout in relation to
plasma urate concentration. The figures are the
incidences per year per 1000 men. A similar trend is
apparent in women but few women have plasma urate
concentrations >0.48 mmol /L.




The natural history of gout.
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Inherited disorders of purine metabolism and their associated enzyme abnormalities.

Clinical Disorder

Defective Enzyme

Nature of
the Defect

Characteristics of
Clinical Disorder

Inheritance Pattern

Gout

PRPP synthetase

Superactive (increased
Vimax)

Purine overproduction
and overexcretion

X-linked recessive

Gout

PRPP synthetase

Resistance to feedback
inhibition

Purine overproduction
and overexcretion

X-linked recessive

Gout

PRPP synthetase

Low K, for ribose 5-
phosphate

Purine overproduction
and overexcretion

Probably x-linked re-
cessive

Gout

HGPRTase!

Partial deficiency

Purine overproduction
and overexcretion

X-linked recessive

Lesch-Nyhan syndrome

HGPRTase!

Complete deficiency

Purine overproduction
and overexcretion; self-
mutilation

X-linked recessive

Immunodeficiency

Adenosine deaminase

Severe deficiency

Combined (T cell and B
cell) immunodeficiency,
deoxyadenosinuria

Autosomal recessive

Immunodeficiency

Purine nucleoside
phosphorylase

Severe deficiency

T cell deficiency, inosin-
uria, deoxyinosinuria,
guanosinuria, deoxy-
guanosinuria, hypouri-
cemia

Autosomal recessive

Renal lithiasis

Adenine phosphoribo-
syltransferase

Complete deficiency

2,8-Dihydroxyadenine
renal lithiasis

Autosomal recessive

Xanthinuria

Xanthine oxidase

Complete deficiency

Xanthine renal lithiasis,
hypouricemia

Autosomal recessive

'HGPRTase = hypoxanthine-guanine phosphoribosyltransferase
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Inherited disorders of pyrimidine metabolism and their associated enzyme abnormalities.

Characteristics of
Clinical Disorder Defective Enzyme Clinical Disorder Inheritance Pattern
B-Aminoisobutyric aciduria No symptoms; frequent in Autosomal recessive
Asians.

Orotic aciduria, type | Orotate phosphoribosyltrans- | Orotic acid crystalluria, failure | Autosomal recessive
ferase and orotidylate decar- | to thrive, and megaloblastic
boxylase anemia. Immunodeficiency.
Remission with oral uridine.

Orotic aciduria, type Il Orotidylate decarboxylase Orotidinuria and orotic acidu- | Autosomal recessive
ria, megaloblastic anemia. Re-
mission with oral uridine.

Ornithine transcarbamoylase | Ornithine transcarbamoylase | Protein intolerance, hepatic X-linked recessive
deficiency encephalopathy, and mild
orotic aciduria.




