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Margita Lukacova: Lekarska genetika u nas a vo svete na prahu tretieho tisicro¢ia /373

Uroveti lekarskej genetiky je v 31 §tatoch EU a mimo nej rozdielna a zavisi od mnohych
faktorov - historickych, geografickych, nabozenskych, ekonomickych a politickych. Pri
porovnani so situaciou na Slovensku sa dospelo k poznatkom, Ze Standardna starostlivost’ je
zabezpecena optimalnou sietou pracovisk ale nedostatky pretrvavaji najmi v metodickom
rozvoji vo vSetkych oblastiach odboru, v pregraduédlnej vyucbe lekarskej genetiky a v
legislative.

Kliucovéslova: Diagnostika genetickych chorob — siet’ pracovisk — register genetickych

chorob — vyucba lekarskej genetiky
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Jan Chandoga, Robert Petrovi¢: Peroxizomy, peroxizémové dedi¢né ochorenia a

moznosti ich diagnostiky /377

Peroxizomy st subcelularne Struktiry obsahujiice enzym katalazu a oxidazy produkujuce
peroxid vodika. Nové peroxizomy vznikaji delenim preexistujucich Struktuar, pricom ku
biogenéze su potrebné membranové importné receptory a topogénne signaly v retazci
importovanych bielkovin, ktoré mo6zu byt’ umiestnené na C alebo N konci peptidu.
Membranové transportné bielkoviny, funkéné vo forme dimérov, vyzaduju pre prenos
konstituentov do vnutra peroxizémov energiu ATP. Metabolické funkcie peroxizomov
zahfnaju oxidaciu Sirokej Skaly latok v pritomnosti kyslika a degradaciu produkovaného
peroxidu vodika pomocou katalazy. Z hl'adiska bunkovej patologie su klI'i¢ové peroxizomové
procesy O a 3 oxidacie karboxylovych kyselin, zvlast’ mastnych kyselin s vel'mi dlhym
retazcom a kyseliny fytanovej. V sti¢asnosti su zndme takmer dve desiatky ochoreni, ktorych
pri¢inou su porusené viaceré metabolické funkcie peroxizémov (generalizované ochorenia),

alebo je zistena deficiencia jednotlivych peroxizomovych enzymov. S vynimkou X-viazanej



adrenoleukodystrofie vSetky ochorenia sa vyznacuju autozémovo-recesivnym typom
dedi¢nosti a pre vacsinu je charakteristickd neurologicka symptomatoldgia. Do skupiny
ochoreni, u ktorych dochadza ku generalizovane;j strate peroxizémovych funkcii, patria:
Zellwegerov cerebro-hepato-renalny syndrom, infantilnd Refsumova choroba, neonatalna
adrenoleukodystrofia a d’al§ie. X-viazana adrenoleukodystrofia, pseudoneonatalna
adrenoleukodystrofia, pseudo-Zellwegerov syndrom, hyperoxaluria 1, adultna forma
Refsumovej choroby, akatalazémia st peroxizomové ochorenia s deficienciou jedného
enzymu. U klinicky najzdvaZznejSich ochoreni je narusena biogenéza peroxizémov,
pravdepodobne v dosledku defektu niektorych peroxizomovych membranovych proteinov.
Najcastejsie dedicné peroxizomové ochorenie je X-viazana adrenoleukodystrofia, ktora ma
viacero klinickych fenotypov s prejavmi v detskom veku, ale aj klinicky menej zavaznu
formu, ktora sa manifestuje az v dospelom veku - adrenomyeloneuropatiu. V diagnostike
peroxizémovych ochoreni sa vyuzivaju biochemické, morfologické, molekuldrno-genetické

metody, ktoré umoziuju nielen postnatalnu ale aj prenatalnu diagnostiku.
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Iveta Cernikova: Farebna cytogenetika: metody a ich vyuZitie v diagnostike

chromozomovych aberacii 383

Podéva sa prehl'ad o metddach modernej cytogenetiky zaloZenych na fluorescencnej
hybridizacii in situ a o ich vyuziti v diagnostike vrodenych chromozémovych aberacii a v
nadorovej cytogenetike. Unikatne sekvencie, chromozémové oblasti alebo celé chromozémy
mozno zviditel'nit' v metafaze alebo v interfazovych jadrach metddou fluorescencne;j
hybridizacie in situ pouZitim rozlicnych druhov DNA sond. Spektralne karyotypovanie a
mnohofarebnd FISH, ktoré spo¢ivaji na sucasnej hybridizacii 24 Specifickych
celochromozomovych sond, umozituju zostavit’ farebny karyotyp ¢loveka. Komparativna

gendmova hybridizacia poskytuje skriningové vysetrenie nebalansovanych chromozémovych



aberdacii v celom genoéme v jednej hybridizacnej reakcii. Oznacené subchromozémové oblasti
pripravené mikrodisekciou sa pouzivaju ako sondy na detekciu marker-chromozémov
nezndmeho povodu. Zvolenim vhodnych metdd molekuldrnej cytogenetiky poskytuje
cytogeneticka analyza konStitu¢nych chromozémovych aberacii a malignych chorob dolezité
informécie s diagnostickym, prognostickym a terapeutickym vyznamom a predstavuje cestu
objavovania novych génov a mechanizmov podmienujicich konstitu¢né genetické choroby a
malignity.
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Iveta Mlkva: Genetické pri¢iny poruch muzskej plodnosti /389

Pri¢iny muzskej sterility sa ¢asto pripisuju infekénym a imunologickym faktorom, toxickym
zasahom alebo vyvojovym anomaliam.V poslednych rokoch sa vSak stale viac dostavaju do
popredia genetické faktory genetické. Spravne identifikovat’ geneticki poruchu u muza

s azoospermiou alebo s tazkou formou oligozoospermie ma vyznam nielen pre pacienta
samotného a pre jeho potomstvo, ale aj pre vol'bu optimalneho terapeutického
postupu.Vysledky laboratornych testov (cytogenetické vysetrenie, analyza DNA) st sice
vel'mi dolezité, avSak kompletné genetické vySetrenie s podrobnou a cielenou rodinnou
anamnézou ma nezastupiteIné miesto a vedie ¢asto k spravnemu urcéeniu dovtedy nezndme;
diagnozy. V prispevku sa poddva prehl’ad najCastejSich genetickych pri¢in zlyhania muZzske;j
plodnosti.
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Jana Blahova, Kvetoslava Kralikova, Vladimir Kréméry, st.: Ochrana pred

biologickymi zbrafiami: uloha mikrobiologickych laboratorii /393



Ulohou mikrobiolégov a pracovnikov urgentnej mediciny pri pouziti biologickych zbrani je
okamzitd identifikacia vyvolavajticich agensov, bezprostredna lieCba postihnutych,
dekontamindcia a ochrana l'udi, zvierat, rastlinstva a prostredia. Pre takéto scenare treba
spracovat’ zoznamy moznych agensov, zabezpecit’ potrebné reagencie, nevyhnutnu logistiku a

dobudovat’ mikrobiologické laboratoria.
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Margita Lukacova: Medical genetics in our country and worldwide at the turn of the
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The level of clinical genetics in 31 states of the European Union and outside the EU differs
and depends on numerous factors, such as historical, geographical, religious, economic and
political. The comparison with the situation in Slovakia has shown that standard care is
provided by an optimum network of clinical genetics departments. However, inadequacies
still persist mainly in logistical development in all areas of the field, in pregraduate education
of clinical genetics and in legislation.
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Iveta Cernakova: The colored cytogenetics: the methods and their applications in the

diagnostics of chromosomal abnormalities 1377



This review summarizes modern cytogenetic methods based on fluorescence in situ
hybridization technique and their applications in diagnostics of inherited chromosomal
abnormalities and in tumor cytogenetics. Unique sequences, chromosomal regions or entire
chromosomes can be highlighted in metaphase or interphase nuclei by fluorescence in situ
hybridization using the different kinds of labeled probes. Spectral karyotyping and multicolor
FISH are based on the simultaneous hybridization of 24 chromosome-specific painting probes
and allow to arrange the colored karyotype of human being. Comparative genomic
hybridization provides a genome-wide scanning of chromosomal imbalancies in one
hybridization. Microdissected and labeled subchromosomal regions are used as probes in the
detection of marker chromosomes of unknown origin. Cytogenetic analysis of constitutional
chromosomal abnormalities and malignancies by appropriate molecular cytogenetic methods
provides critical information of diagnostic, prognostic and therapeutic importance and
provides the means to discover the genes and mechanisms determining the constitutional
genetic diseases and malignancies.
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Jan Chandoga, Robert Petrovi¢: Peroxisomes, peroxisome hereditary diseases and their
diagnosis /383

Peroxisomes are subcellular structures containing catalase and hydrogen dioxide producing
oxidases. New peroxisomes arise by dividing the existing peroxisomal structures. Biogenesis
depends on membrane import receptors and topic signals in the imported protein chain that
can be placed either on C or N end of the peptide. Membrane transport proteins are
functioning as dimers and require ATP energy. Metabolic functions of peroxisomes include

oxidation of a wide scale of substances in the presence of oxygen and degradation of the



produced hydrogen dioxide by means of catalase. From the aspect of cellular pathology, the
peroxisome alfa and beta oxidation of carboxyl acids, (mainly fatty acids with a very long
chain and phytoneic acid) are of key importance. Currently we know more than 10 diseases
caused by generalized loss of metabolic functions of peroxisomes (generalized diseases) or
defficiency of individual peroxisome enzymes. Except for X-bound adrenoleukodystrophia,
all diseases are characterized by autosomal-recessive type of heredity and most of them have
characteristic neurologic symptomatology. Diseases with generalized peroxisome function
loss include: Zellweger cerebro-hepato-renal syndrome, infantile Refsum’s disease, neonatal
adrenoleukodystrophia. X-bound adrenoleukodystrophia, pseudoneonatal
adrenoleukodystrophia, pseudo-Zellweger syndrome, hyperoxaluria 1, adult form of Refsum’s
disease, acatalasemia are peroxisome diseases with one enzyme deficiency. Clinically most
significant diseases reveal impaired biogenesis of peroxisomes, probably due to the defect of
some peroxisome membrane proteins. The most frequent hereditary peroxisome disease is X-
bound adrenoleukodystrophia with multiple clinical phenotypes with manifestations in
childhood but also clinically less severe form in adults - adrenomyeloneuropathy. The
diagnosis of peroxisome diseases exploits biochemical, morphological, molecular-genetic
methods that facilitate both postnatal and prenatal diagnosis.

Key words: Peroxisomes — peroxisome enzymes — peroxisome hereditary diseases —
adrenoleukodystrophia.

Iveta Mlkva: Genetic of fertility disorders in men /389

The causes of sterility in men are often attributed to infectious and immunological factors,
toxic interventions or developmental anomalies. In the recent years genetic factors as the
cause of male sterility have taken the leading position. Appropiate identification of genetic

disorder in male patient with azoospermia or severe form of oligozoospermia is of great



significance both for the patient himself and his prodigy and for the choice of optimal
therapeutic procedure. The results of laboratory tests (cytogenetic examination, DNA analysis)
are very important, however complete genetic examination with detailed and aimed familial
case taking is irreplaceable and often leads to proper identification of an unknown disease.
Our paper summarizes the most frequent genetic causes of fertility in men.

Key words: sterility in men - genetic disorders - genetic examination and counselling.

Jana Blahova, Kvetoslava Kralikova, Vladimir Kréméry, st.: Protection against biologic

weapons: task microbiology laboratories /393

In use of biologic weapons, the task of microbiologists and urgent medicine workers consist in
prompt identification of causative agents, immediate treatment of affected persons,
decontamination and protection of people, animals, vegetation and environment. Therefore, it
is very important to produce lists of possible agents, to provide necessary reagents and
inevitable logistics as well as complete building up of microbiology laboratories.

Key words: Biologic weapons — bioterrorism.
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