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UPUTE AUTORIMA

Biochemia medica (u nastavku teksta BM)
je casopis Hrvatskoga drustva medicinskih
biokemicara, namijenjen ¢lanovima Drustva
kao i svima ¢iji je strucni i znanstveni interes
povezan s ovim podruéjem. Zadaca je ¢asopisa
BM objavljivanje znanstvenih, struénih i pre-
glednih ¢lanaka iz podruéja medicinske bio-
kemije i laboratorijske dijagnosrike, pisama
urednistvu, prikaza knjiga.

Svi radovi se Salju UredniStvu ¢asopisa, a
upute za oblikovanje prikazane su u skladu s
tekstom: International Committee of Medical
Journal: Uniform Requirements for Manu-
scripts Submitted to Biomedical Journals. Ann
Intern Med 1988; 1008: 258-65. Radovi koji ni-
su u skladu s uputama, bit ¢e vraceni auto-
rima.

1. TEKST RADA

Citav rad s prilozima treba poslati u tri
primjerka, otisnut dvostrukim proredom na
papiru standardne veli¢ine (A4). Preporuca se
poslati konaénu inadicu rukopisa (nakon pri-
hvacdanja za tisak) i na disketi (3.5”), u jednom
od uobi¢ajenih programa, primjerice Microsoft
Word, uz napomenu o kojem se programu radi.

Sadrzaj rada treba prilagoditi temi koja se
obraduje, a savjetujemo sljedeéi redoslijed:

1.1. Naslov ¢lanka treba biti $to kraéi i
jasniji. Imena autora navode se punim imenom
i prezimenom, a posebno se za svakog autora
pojedinaéno navodi toéan naziv ustanove. Na
dnu stranice treba napisati adresu i telefonski
broj autora kojem se Uredni$tvo moZe obratiti.

1.2. Uvod je kratak i jasno prikazuje po-
drudje koje se obraduje, uz spominjanje radova
koji su s tim izravno povezani.

1.3. Materijal, ispitanici i metode koje su u
radu primijenjene prikazuju se jezgrovito i ja-
sno za razumijevanje sadrzaja opisanog istrazi-
vanja. Metode poznate iz literature se ne opi-
suju, veé se navodi izvorni literaturni podatak.

1.4. Rezultati rada prikazuju se jasno i pre-
cizno, a u prikazima mjerenja treba upotre-
bljavati SI sustav. Vjerodostojnost rezultata
treba obraditi statistickim metodama.

1.5. Rasprava i zakljuéci. Svrha je rasprave
tumadenje rezultata i njihova usporedba s po-

stojeéim spoznajama na tom podrudju, iz Cega
mogu proizadi jasni zakljudci.

1.6. Sazetak s klju¢nim rije¢ima i naslovom
mora biti napisan na hrvatskom i engleskom
jeziku.

2. TABLICE I SLIKE

Rezultate treba popratiti razumnim brojem
tablica i slika.

2.1. Tablice. Svaka se tablica piSe na po-
sebnom listu papira, a mora imati naslov i
redni broj koji je povezuje s tekstom (u radu se
navode kao Tablica 1, itd.). Naslov tablice i
glavni dijelovi moraju biti napisani i na engle-
skom jeziku. U tablicama se ne smiju upotre-
bljavati kratice osim uobi¢ajenih mjernih je-
dinica.

2.2. Slike. Svaka slika mora biti oznacena
naslovom i rednim brojem, prema redoslijedu
kojim se pojavljuje u tekstu rada. Opisi slika
tiskaju se na posebnom listu papira na hrvat-
skom i engleskom jeziku, a sadrzajno moraju
biti dostatni za tumacenje. Kao slike prilazu se
izvorne crno-bijele fotografije na sjajnom pa-
piru (oznadene brojem na poledini) te izvorni
crtezi izradeni tuSem na bijelom ili paus papi-
ru, ili slike otisnute na laserskom pisacu.

3. LITERATURA

Popis literature piSe se na posebnom papi-
ru, s rednim brojevima prema redoslijedu ko-
jim se citati pojavljuju u tekstu. Casopise treba
prikazivati skraéenicom koja se upotrebljava u
Index Medicusu, a literatura se citira kako
navodi Lijecnicki vjesnik.

Primjerice:

Garrnero P, Shih WJ, Gineyts E, Karpf DB,
Delmas PD. Comparison of new biochemical
markers of bone turnover in late postmeno-
pausal osteoporotic women in response to
alendronate treatment. J Clin Endocrinol
Metab 1994;79:1693-700.

Delmas PD. Biochemical markers of bone
turnover in osteoporosis. U: Riggs BL, Melton
LJ III, ur. Osteoporosis etiology, diagnostics
and management. New York: Raven Press,
1988:297-316.




INSTRUCTIONS TO AUTHORS

Biochemia Medica (further: BM) is a jour-
nal issued by the Croatian Medical Biochemis-
try Society for the benefit of its members and
all those with scientific and professional inter-
est in this field. The intention of the journal is
to publish scientific, professional nad review
articles dealing with the field of medical bio-
chemistry and laboratoy diagnosis, letters to
the editor, book reviews.

All manuscripts should be sent to the editor
of the journal and prepared according to in-
structions based on the following: Interna-
tional Committee of Medical Journals: Uniform
Requirements for Manuscripts Submitted to
Biomedical Journals. Ann Intern Med 1988;
1008: 258-65. The manuscripts not complying
with the instructions will be returned to au-
thors.

1. THE TEXT OF A MANUSCRIPT

Complete manuscript is submitted together
with two copies and printed double-spaced on a
standard A4 paper format. Forwarding the fi-
nal version of the manuscript (after accep-
tance) on a 3.5” diskette is recommended, with
a note on the application used (e.g. Microsoft
Word). Diskettes are returned to authors. The
content of the manuscript is organized with re-
gard to the studied topic, but the following or-
der is suggested:

1.1 The title is short and clear. Authors’
names and surnames and surnames are cited
in full, with precise mention of affiliating insti-
tutions for each author. Corresponding author’s
address and phone number is stated at the bot-
tom of the title page.

1.2 Introduction is brief and clearly states
the topic, including directly associated and rel-
evant references.

1.3. Study material, subjects and methods
applied in the study are presented concisely in
order to allow understanding of the study per-
formed. The methods known from the litera-
ture are not described but original reference is
cited instead.

1.4 Results are presented precisely and
clearly, with SI system used when referring to
measurements. Significance is demonstrated
by statistical methods.

1.5 Discussion and results. The aim of dis-
cussion is interpretation of results and their
comparison with established data, leading to
clearly defined conclusions.

1.6 Abstract does not contain more than 150
words including the title. Key words should be
added.

2. TABLES AND FIGURES

Results are accompanied by a reasonable
number of tables and figures.

2.1 Tables. Each table should be submitted
on a separate page and include a title and an
ordinary number relating it to the text (tables
are referred to in the text as able 1, etc.).
Apart from common measurement units, ab-
breviations should not be used in tables.

2.2 Figures. Each figure contains a title and
its number following the order of its reference
in the text. Legends are submitted on a sepa-
rate page and contain an interpretation neces-
sary to understand the figure. Laser printed
figures or original black and white photographs
on a glossy paper numbered on the back are
submitted.

3. REFERENCES

References are submitted on separate pages
in the numbered sequence following their men-
tion in the text. Publications and journals are
cited according to abbreviations proposed in In-
dex Medicus.

Examples:

Garnero P. Shih WJ, Gineyts E, Karpf DB,
Delmas PD. Comparison of new biochemical
markers of bone turnover in late postmeno-
pausal osteoporotic women in response to
alendronate treatment. J Clin Endocrinol
Metab 1994;79:1693-700.

Delmas PD. Biochemical markers of bone
turnover in osteoporosis. In: Riggs BL, Melton
LJ III, editors. Osteoporosis etiology, diagnos-
tics and management. New York: Raven Press,
1988; 297-316.
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PP

UTJECAJ GLOBALIZACIJE NA RAZVOJ
ZDRAVSTVENIH SUSTAVA I ZDRAVLJE

Stavljenié-Rukavina A.

Klini¢ki zavod za laboratorijsku dijagnostiku Medicinskog
fakulteta i Klini¢kog bolni¢kog centra “Zagreb”, Zagreb

Danas se sve vise u svijetu postavlja pitanje u
kojoj mjeri procesi globalizacije utje¢u na
zdravlje ljudi i razvoj zdravstvenih sustava. Pod
pojmom globalizacije veéina ljudi najprije
podrazumijeva pojam opéih politickih prava, ras-
tuéu ekonomsku liberalizaciju, porast razmjene
kapitala, kretanje ljudi u potrazi za zaposlenjem,
rast velikih multinacionalnih kompanija, te pri-
mjenu informacijskih tehnologija u uspostavi
sveukupnih odnosa ekonomije, razmjeni infor-
macija i znanja u cijelom svijetu. No, u biti glo-
balizacija je viSe od ekonomije; ona uz politicke
ima znacajne socijalne i kulturoloske posljedice
koje uvelike utjefu na zdravlje ljudi i razvoj
zdravstvenih sustava. Rizici od odredenih zaraz-
nih bolesti (HIV), promjena sadrzaja ozona, pro-
mjene naéina Zivota, porast prekograniénih prije-
nosa bolesti hranom (BSE), Sirenje rezistencije
na lijekove (antibiotici, tuberkulostatici) zahti-
jevaju jacanje medunarodne suradnje u zakono-
davnoj regulaciji u cilju sveopée zastite zdravlja
ljudi koje ne poznaje granica. Pozeljne i pozitivne
promjene koje globalizacija donosi u podrudju
znanja, stjecanja profesionalnih vjestina i opéa
edukacija zdravstvenih struka vodi k opéem po-
kretu slobode profesionalnog rada u zdravstvu u
svijetu. Zato prostorna dimenzija globalizacije
predstavlja izazov zdravstvenim strukama da
djeluju Sirom svijeta, a ne samo unutar nacio-
nalnog zdravstvenog sustava. Vremenska dimen-

PP

IMPACT OF GLOBALIZATION ON HEALTH
CARE SYSTEM DEVELOPMENT AND
HUMAN HEALTH

A. Stavljenié-Rukavina

Clinical Institute of Laboratory Diagnosis, Zagreb Univer-
sity Hospital Center, Zagreb University School of Medicine,
Zagreb

The issue of the extent to which the processes
of globalization influence human health and de-
velopment of health care system has been attract-
ing ever more attention worldwide. For the ma-
Jority of people, the term globalization primarily
implies general political rights, growing eco-
nomic liberalization, increased capital turnover,
migration of people in search for employment,
further growth of large multinational companies,
and use of computer technologies in the establish-
ment of overall economy relationships, and infor-
mation and knowledge exchange all over the
world. However, globalization is more than pure
economy; besides political, it will also entail con-
siderable social and cultural sequences that will
greatly influence human health and development
of health care systems. The risk of particular in-
fectious diseases (HIV), modified ozone composi-
tion, lifestyle changes, increased trans-border di-
etary transmission of diseases (BSE), spread of
drug resistance (antibiotics, tuberculostatics), etc.
require tight international collaboration in the
field of legal provisions aiming at universal hu-
man health protection knowing no borders. The
desirable and favorable changes brought by glo-
balization in the fields of knowledge, acquiring
professional skills and general education of medi-
cal professions lead towards a general movement
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zija globalizacije trazi od zdravstva stalnu prila-
godbu rada i institucionalne promjene koje odgo-
varaju tehnoloskim dostignuéima vremena. Teh-
noloska dostignuéa poti¢u trajnu edukaciju i stje-
canje novih vjestina u struci, organizaciji i uprav-
ljanju zdravstvenim sustavima. Kako se doziv-
ljavaju pozitivni i negativni udinci globalizacije
na pojedinca u zdravstvenom sustavu i drustvu
je pitanje na¢ina na koji mislimo i dozivljavamo
promjene. Informacijske i komunikacijske teh-
nologije su omogucdile globalnu mrezu kojom se
izmjenjuju i Sire ideje, znanja i omogucavaju brze
promjene u lijeenju i prevenciji bolesti. Poten-
cijalni pozitivni uéinci su upravo u tom segmentu
od najveéeg znacenja za opce zdravlje ljudi Sirom
svijeta. Stvaranje banaka podataka, nacela dobre
klinicke prakse, telemedicina, upotreba inova-
tivnih tehnologija, virtualne institucije za eduka-
ciju i lijecenje, te edukacija opée populacije o
zdravlju i bolesti samo su dio kognitivne dimen-
zije globalnog zdravlja. Kritike koje prate glo-
balizacijske procese su usmjerene na pitanje hoce
li oni povecati veé postoje¢u nejednakost u mo-
guénostima koristenja pozitivnih uéinaka poput
novih tehnologija i lijekova, hoce 1i poveéati do-
minaciju bogatijih nad siromasnijim dijelom svi-
jeta, hoce li omoguditi sve veéi utjecaj kljuénih
medunarodnih institucija na kreiranje zdrav-
stvene politike i zastite zdravlja i okolisa. Sve
navedeno je istodobno nov izazov zdravstvenim
strukama da iskoriste pozitivne uéinke opéega
znanja i znanosti u cilju stvaranja strategije ko-
jom ¢e se unaprijediti zdravlje pojedinca i za-
jednica Sirom svijeta.

E-mail: ana.stavljenic-rukavina@zg.htnet.hr

of professional freedom in health care worldwide.
Therefore, the spatial dimension of globalization
implies a challenge to health professions to be-
come active all around the world rather than
within the national health system alone. The tem-
poral dimension of globalization calls for con-
tinuous adjustment of health care activities and
institutional modifications that will correspond
to the technologic advances of the time.
Technologic advances in turn stimulate continu-
ous education and acquiring new skills in the
profession, organization and management of
health care systems. How the favorable and
unfavorable impacts of globalization on the indi-
vidual in a health care system are perceived, is a
matter of our reasoning and experiencing these
changes. The computer and communication tech-
nologies have enabled a global network to ex-
change and disseminate ideas and knowledge,
which then leads to fast modifications in disease
management and prevention. The potential
favorable effects in this very segment are recog-
nized as most important for human health in
general. The establishment of databases, princi-
ples of Good Clinical Practice, telemedicine, use
of innovative technologies, virtual institutions for
education and treatment, and education of the
general population on health and disease are only
a part of the cognitive dimension of global health.
The criticism accompanying the processes of glo-
balization refers to fear that they may increase
the existing inequity in the availability of the
favorable effects such as novel technologies and
medication, and the predominance of the rich
over the poor regions of the world; and whether
they will favor an ever greater influence of the key
international institutions on designing health
policy, health care and environmental protection.
All these issues at the same time present a new
challenge for health professions to make use of
the favorable impacts of the general knowledge
and science to create a strategy for promotion of
both individual and community health all over
the world.

E-mail: ana.stavljenic-rukavina@zg.htnet.hr
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Plenary lectures

PL-1
ULOGA FUNKCIONALNE GENOMIKE
U ONKOLOGIJI
Pavelié¢ K.

Institut “Ruder Boskovié¢”, Zagreb

Posljednje su godine obiljezene dramati¢nim
utjecajem novog konceptualnog pristupa brzim i
sveobuhvatnim analitickim metodama u sirokoj
primjeni u biomedicini, koje ¢e nesumnjivo do-
nijeti velike promjene u nasoj svakodnevnoj me-
dicinskoj praksi. Ovaj pristup nazvan funk-
cionalnom genomikom predstavlja temeljit za-
okret u znanstvenoj strategiji: od istrazivanja
potaknutih pretpostavkama prema formulaciji
zasnovanoj na otkri¢u i naknadnim testiranjem
ove pretpostavke. Funkcionalna genomika obu-
hvaca 3 znanstvene discipline: transkriptomiku,
proteomiku i bioinformatiku. Jedna od najvaz-
nijih primjena transkriptomike (microarrays
DNK) je ispitivanje promjena u ekspresiji gena
koje prate promjene u fiziologiji stanica tijekom
razvoja, progresije stani¢nog ciklusa, medika-
mentnog lijefenja ili progresije bolesti. Brojne su
studije pokazale kako se povezani fenotipovi
uglavnom odrazavaju u povezanim uzorcima sta-
ni¢nih transkripata, Sto znaci da se stani¢no sta-
nje moze obiljeziti i klasificirati prema uzorku
genske ekspresije. Ova je tehnologija dovela do
sirokog spektra primjene, kao sto su potvrdivanje
cilja odredenog lijeka, disekcija putanje, otkri-
vanje genske funkcije i anotacija humanog ge-
noma. U istrazivanju raka postoje dvije kate-
gorije proteomike: proteomika ekspresije i funk-
cionalna proteomika. Proteomika ekspresije po-
maze u promatranju proteina koji se razlic¢ito
prikazuju u doti¢nom tkivu, tjelesnoj tekuéini ili

PL-1
ROLES OF FUNCTIONAL GENOMICS IN
ONCOLOGY
K. Pavelié¢

Rudjer Boskouvié Institute, Zagreb

Recent years have been marked by a dramatic
impact of a new conceptual approach to mass-
scale, rapid and global analysis methods in bio-
medicine which will undoubtedly bring major
changes in our daily medical practice. This ap-
proach called functional genomics represents a
fundamental shift in scientific strategy: from hy-
pothesis-driven research to discovery-based for-
mulation and subsequent testing of the hypoth-
esis. Functional genomics includes 3 scientific
disciplines: transcriptomics, proteomics and
bioinformatics. One of the most important uses of
transcriptomics (DNA-microarrays) is to study
changes in gene expression that accompany
changes in cell physiology during development,
cell cycle progression, drug treatment or disease
progression. A number of studies have shown that
related phenotypes are generally reflected in re-
lated patterns of cellular transcripts, implying
that the cellular state can be characterized and
classified by the gene-expression pattern. This
technology has led to a broad spectrum of appli-
cations such as drug target validation, pathway
dissection, discovery of gene function and annota-
tion of the human genome. In cancer research,
there are two categories of proteomics: expression
proteomics and functional proteomics. Expres-
sion proteomics helps look at the proteins that are
differently displayed in a given tissue, body fluid
or serum. This holds promise for identifying dis-
ease markers important in early detection /diag-
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serumu. To nudi izglede za identificiranje biljega
bolesti vaznih za rano otkrivanje/dijagnozu, kao i
za pracenje terapijske ucinkovitosti, $to bi na
koncu trebalo dovesti do novih, '‘pametnih lije-
kova’. Funkcionalna proteomika pomaze raspo-
znati kako proteini djeluju mudusobno u Zivuéem
sustavu te kako zivuée stanice odgovaraju na
razli¢ite signale. Funkcionalna proteomika ce
nedvojbeno poveéati nase razumijevanje biologije
stanica raka. Autor ée razraditi i raspraviti sli-
jedeée teme u svjetlu funkcionalne genomike:
prijesimptomatsku dijagnostiku, potvrdivanje
prognoze, klasifikaciju tumora, te identifikaciju
genske ekspresije i ciljeva specifié¢nih za pojedinu
bolest na temelju proteina.

E-mail: pavelic@irb.hr

nosis, and in monitoring therapeutic efficacy,
leading eventually to the design of novel smart
drugs’. Functional proteomics helps determine
how proteins interact in the living system and
how living cells respond to different signals.
Functional proteomics will undoubtedly increase
our understanding of the biology of cancer cells.
The author will elaborate and discuss the follow-
ing topics in the light of functional genomics:
presymptomatic diagnosis, prognostic validation,
tumor classification, and identification of gene-
expression and protein-based disease-specific tar-
gets.

E-mail: pavelic@irb.hr

PL-2

MIKROTEHNOLOGIJA I NANO-
TEHNOLOGIJA: UTJECAJ NA KLINICKO
LABORATORIJSKE PRETRAGE

Kricka L.

University of Pennsylvania Medical Center, Philadelphia,
PA, SAD

Tehnologija mikroéipova (mikrofluidni ¢ipovi,
bio¢ipovi, bioelektronski ¢ipovi), tehnologija mi-
croarrays (proteinski, peptidni, oligosaharidni,
oligonukleotidni i cDNK ¢ipovi) i nanotehnologija
(nanocjevc¢ice, nanodestice) spadaju medu naj-
aktivnija podrudja istrazivanja i razvoja u bio-
analitickim znanostima. One omoguéavaju pro-
vedbu brzih i pojednostavljenih pretraga (npr.
tzv. uredaji ’laboratorija na ¢ipu’), istodobno te-
stiranje vise analita visokog kapaciteta, te nude
put ka sofisticiranijim prenosivim analitickim
uredajima laksim za uporabu koji bi se mogli
rabiti na svakom mjestu uz bolesnika ili ¢ak
postati osobnim laboratorijima. Njihov potpun
ufinak na klini¢ko laboratorijske pretrage tek
treba shvatiti, no moguce je nazrijeti koristi Sto
ée ih one donijeti u buduénosti. Najuzbudljivija
vrst pretraga sto ée ih one omogudéiti vjerojatno
¢e proiziéi iz trenutno intenzivnih i Siroko pro-
vodenih ispitivanja humanog genoma, proteoma i
interaktosoma. Na trziStu su se veé¢ pojavili
uredaji s mikrocipovima, primjerice ¢ipovi za ka-
pilarnu elektroforezu, proteinske i DNK mi-
croarrays, te ‘patch-clamp’ ¢ipovi. Uredaji nano
veli¢ine jos su daleka buduénost za rutinski la-
boratorij, ali se zlatne i srebrne c¢estice nano
veli¢ine ve¢ godinama rabe za obiljezavanje u

PL-2

MICROTECHNOLOGY AND
NANOTECHNOLOGY: IMPACT ON
CLINICAL LABORATORY TESTING

L. Kricka

University of Pennsylvania Medical Center,
PA, USA

Microchip technology (microfluidic chips,
biochips, bioelectronic chips), microarray technol-
ogy (protein, peptide, oligosaccharide, oligonucle-
otide and c¢DNA chips) and nanotechnology
(nanotubes, nanoparticles) are among the most
active areas of research and development in the
bioanalytical sciences. They are enabling rapid
and simplified assays (e.g., so-called ’lab-on-a-
chip’ devices), high-throughput simultaneous
multi-analyte testing, and offer a route to more
sophisticated and easier-to-use portable analyti-
cal devices that could be used at the point-of-care
or even become personal laboratories. Their full
impact on clinical laboratory testing is yet to be
realized, but it is possible to glimpse the benefits
that they will provide in the future. The most ex-
citing type of testing that they will enable is likely
to emerge from the current intense and wide-
spread investigations of the human genome,
proteome, and interactosome. Already, some mi-
crochip devices, such as capillary electrophoresis
chips, protein and DNA microarrays, and patch-
clamp chips, have been commercialized. Nano-
sized devices are still a remote prospect for the
routine laboratory, but nano-sized particles of
gold and silver have been in use for a number of
years as labels in binding assays. One type of test-
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testovima vezanja. Jedna vrst pretraga koja bi na
koncu mogla rezultirati iz kombinirane primjene
mikro- i nanotehnologije su na stanicama teme-
ljene pretrage. Analizatori veli¢ina kojih se sma-
njuje sve blize veliéini stanice veé su se pokazali
korisnima, npr. nedavno u ’patch-clamp’ ¢ipovima
za testove ionskih kanala na pojedinaénim stani-
cama te u razli¢itim uredajima s mikroelek-
trodama za manipuliranje i izoliranje stanica.
Velika uspjeSnost mikrocipova u mnostvu raz-
li¢itih primjena u istrazivanjima (npr. analiza
proteina, genetski testovi, odabir stanica, imuno
testovi, otpustanje uzorka u masenoj spektralnoj
analizi) daje snaZzan poticaj razvoju ovih vrsta
uredaja za primjenu u rutinskom laboratoriju, a
u ovom ¢e se predavanju propitati utjecaj nano- i
mikrotehnologije na klini¢ki laboratorij.

E-mail: kricka@mail.med.upenn.edu

ing that may eventually be enabled by a combina-
tion of micro- and nano-technology is cell-based
testing. Shrinking analyzers nearer to the size of
cells have already been shown to be beneficial, as
in the recent patch-clamp chips for ion-channel
assays on single cells, and in various microelec-
trode devices for cell manipulation and isolation.
The broad success of microchips in many differ-
ent research applications (e.g., protein analysis,
genetic tests, cell selection, immunoassay, sample
delivery in mass spectral analysis) provides a
strong impetus to development of these types of
devices for use in routine laboratories, and this
talk will explore how nano- and microtechnology
will impact the clinical laboratory.

E-mail: kricka@mail.med.upenn.edu

PL-3

RAZBORITA UPORABA
LABORATORIJSKIH TESTOVA

Muiller M.

Kaiser Franz Joseph Hospital, Institute of Laboratory
Diagnostics, Be¢, Austrija

U laboratorijskoj su medicini smislena, toéna i
precizna rutinska mjerenja bitna za dijagnozu,
procjenu rizika, lijeCenje i pracenje bolesnika.
Dijagnosti¢ki laboratoriji danas primjenjuju
upravljanje kvalitetom kako bi postigli ove ci-
ljeve i poboljsali kvalitetu rezultata pretraga.
Medutim, veéini od ovih sustava upravljanja kva-
litetom nedostaje medicinski dio laboratorijske
medicine povezan s bolesnikom; ovi su sustavi
usredotoceni na klasiéno analiticko osiguranje
kvalitete i optimiranje procesa. Laboratorijski
nalazi su bitni gledajuéi laboratorijsku dijagno-
stiku kao medicinsku disciplinu te kao potpora
odjelnim lijeénicima pri donosenju odluka. Kako
bi se postigli ovi ciljevi i lije¢nicima osigurali
kvalitetni laboratorijski nalazi, treba razmotriti
ili provesti slijedece: racionalan odabir pretraga
za pojedinu bolest; pripremu bolesnika; uzorko-
vanje; rukovanje uzorcima prije analize; bara-
tanje rezultatima pretraga poslije analize; tuma-
¢enje rezultata pretraga i prihvaéanje odgovor-
nosti; i konzultaciju s lijeénicima u svezi s po-
jedinim bolesnikom. Dijagnosti¢ka podruéja kao
Sto su koagulacija, praéenje lijekova, interakcije
lijekova, endokrinologija, imunofenotipiziranje
stanica, prirodene grjeske metabolizma, pracenje
maligniteta i virologija poglavito zahtijevaju la-

PL-3

RATIONAL USE OF
LABORATORY TESTING

M. Miiller

Kaiser Franz Joseph Hospital, Institute of Laboratory
Diagnostics, Vienna, Austria

In laboratory medicine meaningful, accurate
and precise routine measurements are essential
for the diagnosis, risk assessment, treatment and
follow-up of patients. To achieve these goals and
to improve the quality of their test results, diag-
nostic laboratories have nowadays being imple-
menting quality management. However, most of
these quality management systems lack the medi-
cal, patient related part of laboratory medicine;
the systems are focused on classical, analytical
quality assurance and process optimization. Con-
sidering laboratory diagnosis as a medical disci-
pline and to support decision making by physi-
cians at the wards, interpretation of laboratory
reports is essential. To reach these goals and to
provide physicians with quality oriented labora-
tory reports the following points have to be con-
sidered or implemented: rational, disease ori-
ented test selection; patient preparation; sam-
pling procedure; preanalytical handling of sam-
ples; postanalytical handling of test results; inter-
pretation of test results and accepting responsibil-
ity; and patient oriented consultation with clini-
cians. Diagnostic areas such as coagulation, drug
monitoring, drug interactions, endocrinology,
immunophenotyping of cells, inborn errors of me-
tabolism, malignancy monitoring, and virology
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boratorijsko tumacenje i potporu pri donosenju
klini¢kih odluka. Prikazati ée se primjeri iz razli-
¢itih podrucja laboratorijske medicine. Proces
interdisciplinskog klinickog konzilija prosiriti ée
obveze laboratorija dovodeéi ih sve blize bole-
sniku. Osoblje dijagnostickog laboratorija pro-
voditi ée skrb o bolesniku, jer ée dijagnosticka
ekspertiza u buduénosti biti partner jednak kli-
ni¢aru. Uz aktivne interakcije dijagnosticki ce
laboratorij prezivjeti u okruzenju usmjerenom
prema bolesniku, koje ce zahtijevati interdis-
ciplinska znanja o vodeéim nacelima fiziologije i
patofiziologije, kao i spremnost za prihvacanje
odgovornosti za tako donesene odluke.

E-mail: mathias.mueller@wienkav.at

especially require data interpretation and labora-
tory support on clinical decision making. Exam-
ples of various areas in laboratory medicine will
be presented. The process of interdisciplinary
clinical consultation will expand laboratory obli-
gations nearer to the patient. The personnel of a
diagnostic laboratory will be providing patient
care, as diagnostic expertise will be an adequate
partner to the clinicians in the future. With active
interactions, diagnostic laboratory will survive in
a patient oriented environment that demands
interdisciplinary knowledge of the great princi-
ples of physiology and pathophysiology as well as
readiness to accept responsibility for the decisions
thus made.

E-mail: mathias.mueller@wienkav.at
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S1-1

DODACI U PREHRANI - LIJEKOVI ILI
HRANA (PRIMJER: LAKTOZNA
INTOLERANCIJA)

Lukac-Bajalo J.

Farmaceutski fakultet, Sveudiliste u Ljubljani, Ljubljana,
Slovenija

Zrak, voda i hrana iz okolisa predstavljaju
conditio sine qua non za zivot ljudi. Oni mogu biti
dobri, manje dobri ili ¢ak stetni, ovisno o egzo-
genim ili/i endogenim uzrocima. Postoje mnoga
endogena stanja u ljudi u kojima hrana rekla-
mirana kao ’dobra’ zapravo nije dobra za odre-
denu osobu. Uzimanje odredene hrane ili sasto-
jaka hrane izaziva mnoge probavne bolesti. Ta-
kav je primjer nepodnosenje laktoze (NL) kao
posljedica niske razine laktaze u crijevima, gdje
mlijeko ili mlije¢ni proizvodi koji sadrze laktozu
mogu izazvati blaze ili ¢ak teske probavne i
druge simptome. NL je normalno stanje za odra-
sle sisavce i javlja se u otprilike 90% crnih i dale-
koistoénih populacija. U bjelackim populacijama
situacija je obrnuta, pa vecina odraslih osoba
(70%-90%) mogu probaviti laktozu u glukozu i
galaktozu. Cilj ovoga prikaza je pokazati kako se
NL moze samodijagnosticirati i kako Zivjeti s NL.
Na koncu zZelimo naglasiti kako su prehrana te
dodaci hrani s niskim sadrzajem laktoze obve-
zatni kod NL i sli¢nih stanja.

E-mail: jana.bajalo@ffa.uni-lj.si
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FOOD ADDITIVES - DRUGS OR FOOD
(EXAMPLE: LACTOSE INTOLERANCE)

J. Lukaé-Bajalo

Faculty of Pharmacy, University of Ljubljana, Ljubljana,
Slovenia

Air, water and food from the environment are
conditio sine qua non of our lives. They can be
good, less good or even harmful, depending on ex-
ogenous or/and endogenous causes. There are
many endogenous conditions in humans in which
food advertised as ‘good’ is not really good for a
particular person. Many digestive disorders are
provoked by consumption of a particular food or
food ingredients. Lactose intolerance (LI) as a
consequence of low intestinal lactase is such an
example, where milk or milk products containing
lactose can provoke mild or even severe digestive
and other symptoms. LI is a normal condition for
adult mammals and occurs in approximately
90% of black and Far East populations. In Cau-
casian populations the situation is opposite, and
most of adults (70%-90%) can digest lactose to
glucose and galactose. The aim of this presenta-
tion is to illustrate how to self-diagnose LI and
how to live with it. Finally, we would like to stress
that low lactose diet and food additives are ob-
ligatory in LI and similar conditions.

E-mail: jana.bajalo@ffa.uni-lj.si
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STANICNI MEHANIZMI TOKSICNOSTI
TESKIH METALA

Herak-Kramberger C. M., Saboli¢ I.

Institut za medicinska istrazivanja i medicinu rada, Zagreb

Geoloski i bioloski procesi na Zemlji odrzavaju
ravnotezni odnos metala u prirodi. Uporabom
metala u industriji i poljoprivredi ¢ovjek remeti
ovu prirodnu ravnotezu i time ugrozava ljudsko
zdravlje. Pojedini teski metali, kao $to su kadmij
(Cd), ziva (Hg), olovo (Pb), arsen (As) i platina
(Pt), vrlo su stetni za zdravlje sisavaca. Glavni
izvori teskih metala za ¢ovjeka su zrak, hrana i
voda. Nakon apsorpcije metali izazivaju razliéite
toksi¢ne ucinke u organizmu, a glavni ciljni orga-
ni su im bubrezi, jetra i spolni organi, pa je pore-
mecaj njihove funkcije najéeséa posljedica takvog
trovanja. U ljudi i pokusnih Zivotinja nefrotok-
si¢nost Cd, Hg i Pt ofituje se poremeéenom re-
apsorpcijom i sekrecijom tvari u proksimalnim
kanali¢ima (PK). Glavni simptomi nefropatije uz-
rokovane teskim metalima su poliurija, prote-
inurija, fosfaturija, aminoacidurija i glukozurija,
koji ukazuju na osteéenu funkciju razli¢itih pri-
jenosnih mehanizama smjestenih u cetkastoj
membrani stanica PK. U pokusima na Zzivoti-
njama trovanim kadmijem utvrdeno je da po-
remecéaj funkcije ¢etkaste membrane moZe na-
stati zbog: a) izravne inhibicije specifiénih prije-
nosnika, b) skraéenja i ostecenja mikrovila i c)
gubitka specifi¢nih prijenosnika u membrani. Cd
izravno inhibira aktivnost vakuolne H+-ATPaze i
smanjuje njezinu ekspresiju u stani¢nim orga-
nelama, te tako ometa unutarstaniéni promet
(endocitozu i egzocitozu) proteina posredovan ve-
zikulama, Sto rezultira smanjenjem broja speci-
fiénih prijenosnika u ¢etkastoj membrani. Nada-
lje, za normalno odvijanje prometa prijenosnika
nuzna je strukturna i funkcijska cjelovitost ci-
toskeleta. Pokazano je da Cd, Hg i Pt ostecéuju
strukturu, uredenost i ekspresiju citoskeleta, te
tako dodatno ometaju ugradnju prijenosnika u
Cetkastu membranu. Pokusi na stakorima uka-
zuju na to da su sliéni staniéni mehanizmi od-
govorni i za toksi¢ne ucdinke teSkih metala u
epitelu muskih spolnih organa, zbog ¢ega nastaju
poremecaji u sekreciji i fertilitetu.

E-mail: cherak@imi.hr

S1-2

CELL MECHANISMS OF HEAVY METAL
TOXICITY

C. M. Herak-Kramberger, I. Sabolié

Institute of Medical Research and Occupational Medicine,
Zagreb

Metals are natural constituents of the environ-
ment and their balance is achieved by both geo-
logic and biologic cycles. Their utilization by hu-
mans in industry and agriculture has trans-
formed many metals into potential health haz-
ards. Some metals such as cadmium (Cd), mer-
cury (Hg), lead (Pb), arsenic (As) and platinum
(Pt) (often termed as heavy metals) are found to
be very toxic to mammals. The main sources of
exposure to these metals are air, food and water.
Following absorption, they cause a variety of
toxic effects in the kidney, liver and reproductive
system, their major target organs, that result in
their dysfunction. Nephrotoxicity in humans and
experimental animals due to exposure to Cd, Hg
and Pt is primarily manifested by impaired reab-
sorption and secretion in proximal tubules (PT).
The main symptoms of heavy metal nephrotoxic-
ity include polyuria, proteinuria, phosphaturia,
aminoaciduria and glucosuria, indicating in-
volvement of various brush-border membrane
(BBM) transporters. As found in experimental Cd
nephrotoxicity in rats, impaired functional capac-
ity of the BBM in heavy metal nephrotoxicity may
result from: (a) direct inhibition of BBM trans-
porters; (b) shortening and loss of microvilli; and
(c) loss of specific transporters from the mem-
brane. The loss of BBM transporters may be
caused by impaired vesicle-mediated recycling
(endo- and exocytosis) of proteins in PT cells due
to diminished expression of the vacuolar H+-AT-
Pase and direct inhibition of its activity in intrac-
ellular organelles. In addition, Cd, Hg and Pt
were found to affect the structure, polymerization
state and abundance of cytoskeleton in PT cells,
thus contributing to the impaired intracellular
vesicle trafficking and preventing functional inte-
gration of proteins into the BBM. The experimen-
tal evidence in rats show that similar cellular
mechanisms of heavy metal toxicity may be in-
volved in the male reproductive system causing
dysfunctions of the epithelium and impaired fer-
tility.

E-mail: cherak@imi.hr
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STRESNI PROTEINI NA RELACIJI
STANICA - OKOLIS

Barisi¢ K.
Farmaceutsko-biokemijski fakultet SveuciliSta u Zagrebu,
Zagreb

Proteini toplinskog Soka (hsps) bitni su za
odrzavanje stani¢ne homeostaze te za prilagod-
bene funkcije stanice. Prva funkcija koja je pri-
druzena ovim iznimno konzerviranim proteinima
bila je termotolerancija, tj. zastita od slijedeéeg
izlaganja toplinskom Soku. Zastitna uloga hsps
odnosi se i na zastitu od drugih oblika stresa i
povezana je s njihovim svojstvom molekularnih
pratitelja koji, kontrolirajuéi strukturiranje, sor-
tiranje, degradaciju, translokaciju i zdruzivanje
proteina, igraju vaznu ulogu u prijenosu signala,
organizaciji stani¢nog skeleta, apoptozi, prezen-
taciji antigena te staniénoj migraciji, proliferaciji
i adheziji. Hsps su vazni u adaptaciji stanice na
mnoge druge stresore, primjerice infekciju, slo-
bodne radikale ili mehanicki stres, pruzajuéi sta-
nici zastitu od Stetnih utjecaja iz okolisa i pro-
vocirajuéi autoimuni odgovor kriznom reakcijom
izmedu hsp mikroorganizama i svojih staniénih
komponenata. Prema molekularnoj masi svrsta-
ni su u nekoliko obitelji: mali, hsp40-60, hsp70,
hsp90 i hsp110. Ponajbolje je karakterizirana obi-
telj hsp70 koju ¢ine konstitutivni ili hsc (heat
shock cognate) 73, inducibilni hsp72, 78 kDa pro-
tein reguliran glukozom (grp78) ili BiP, smjesten
u lumenu endoplazmatskog retikuluma, te grp75
mitohondrijski oblik hsp70 koji se jo§ naziva
mito-BiP. Hsp70 je induciran razli¢itim stresnim
stimulansima. Nasa su istrazivanja in vivo i in
vitro pokazala promijenjene koncentracije hsp70
u akutnoj i subkroni¢noj intoksikaciji okratok-
sinom A. Ekspresija hsp70 regulirana je na tran-
skripcijskoj razini pomocu ¢imbenika toplinskog
Soka (HSF). Fenomen krizne zastite kod odgo-
vora na toplinski ok predstavlja osnovu za pri-
mjenu hsps u medicini, primjerice, kod kardio-
vaskularnih bolesti te u zastiti organa za tran-
splantaciju. Kako se u posljednje vrijeme istice
uloga hsps u imunoloskim procesima, oni bi mo-
gli biti iskoristeni za dizajniranje novih lijekova
za lijeCenje autoimunih i malignih bolesti.
E-mail: kbarisic@pharma.hr

S1-3

STRESS PROTEINS BETWEEN CELL
AND ENVIRONMENT

K. Barisié

Zagreb University School of Pharmacy and Biochemistry,
Zagreb

Heat shock proteins (hsps) are essential for cel-
lular homeostasis and adaptive functions. The
first function to be attributed to these extraordi-
narily conserved proteins was thermotolerance,
i.e. protection from further exposure to heat
shock. The protective role of hsps has been ex-
tended to other stresses and generally correlates
with their properties as molecular chaperones
controlling protein folding, sorting, degradation,
translocation and assembly, and playing an im-
portant role in cell signaling, cytoskeletal organi-
zation, apoptosis, antigen presentation, cell mi-
gration, proliferation and adhesion. Hsps also
play major roles in the processes of adaptation to
a number of cellular stresses, such as infection,
high temperature, free radicals, or mechanical
stress, providing cells with protection from envi-
ronmental insults and evoking autoimmune re-
sponses by cross-reaction between the hsp of mi-
croorganisms and cellular ’self’ components.
Hsps are divided into families based on their mo-
lecular mass: small, hsp40-60, hsp70, hsp90,
hspl10. The best characterized family is hsp70
family consisting of hsp73 or hsc73 (from heat
shock cognate), constitutive member of hsp70
family, hsp72, stress inducible hsp70 family
member, 78 kDa glucose-regulated protein, Grp78
or BiP, located within the ER lumen, and mito-
chondrial hsp70, known as Grp75 or mito-BiP.
Hsp70 is induced by a number of stress stimuli.
Our in vitro and in vivo investigations have
shown changes in the hsp70 concentration upon
acute and subchronic intoxication with ochra-
toxin A. Hsp70 expression is regulated at tran-
scriptional level by the heat shock factor (HSF).
The cross-protection phenomenon of heat shock
response is the basis for many potential medical
applications of hsps, for example, for intervention
in cardiovascular diseases or in organ preserva-
tion and transplantation. Since hsps are involved
in immune processes, they have a potential to be
used in the development of immune system-based
therapeutics targeted at cancer and autoimmune
diseases.

E-mail: kbarisicapharma.hr
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OKSIDATIVNI STRES I STANICNA SMRT
Rumora L., Zanié-Grubigié T.

Farmaceutsko-biokemijski fakultet, Zavod za medicinsku
biokemiju i hematologiju, Zagreb

Razli¢iti poticaji iz okoline mogu utjecati na
prezivljavanje i umiranje stanica u organizmu.
Reaktivni produkti kisika predstavljaju jednu od
najjat¢ih i najéeséih prijetnja za sve Zive orga-
nizme. Reaktivni spojevi kisika, poput super-
oksidnog radikala, vodikovog peroksida, singlet-
nog kisika, hidroksilnog radikala i peroksidnog
radikala, mogu se nakupljati unutar stanice usli-
jed normalnih metaboli¢kih procesa te razli¢itih
toksi¢nih procesa. Ti spojevi mogu poremetiti
prirodne antioksidativne obrambene sustave, sto
rezultira osteéenjem svih glavnih skupina biolos-
kih makromolekula, poput nukleinskih kiselina,
proteina, ugljikohidrata i lipida. Oksidativni
stres se definira kao poremeéaj u ravnotezi iz-
medu prooksidansa i antioksidansa, $to dovodi do
potencijalnog osteéenja stanice. Smatra se da je
oksidativni stres jedan od uzroénika brojnih bio-
loskih i patoloskih procesa poput starenja, upale,
karcinogeneze, ishemije-reperfuzije, kao i ¢itavog
niza bolesti kao s$to su dijabetes, ateroskleroza i/
ili neurodegenerativne bolesti. Smatra se da je uz
oksidativni stres i proces apoptoze ukljucen u
patogenezu navedenih bolesti. Apoptoza je nacin
umiranja stanica do kojega éesto dolazi u fizio-
loskim uvjetima tijekom razvoja, ali i zbog pato-
loskih poticaja, a omoguéava strogu kontrolu
broja stanica i veli¢ine tkiva, kao i zastitu od
stanica koje mogu poremetiti homeostazu. Kod
apoptoze dolazi do smanjenja volumena stanice,
kondenzacije kromatina, internukleosomne frag-
mentacije DNK, te do fragmentiranja stanice u
tzv. apoptoti¢na tjelesca. U procesu apoptoze su-
djeluju ¢lanovi nekoliko razli¢itih proteinskih
obitelji: neki od njih ga poti¢u, a neki inhibiraju.
Spojevi peroksovanadija poznati su kao snazni
inzulinomimetici i inhibitori tirozinskih fosfa-
taza. Zbog svoje stabilnosti i djelovanja ovi spo-
jevi postaju privlaéni kao potencijalni farmako-
loski agensi u terapiji dijabetesa, ali je prethodno
potrebno ispitati njihovu moguéu toksi¢énost za
stanice. Raspravljati ¢e se o djelovanjima pero-
ksovanadijevog spoja bpV (phen) na RINmM5F
stanice inzulinoma Stakora.

E-mail: lrumora@pharma.hr
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OXIDATIVE STRESS AND CELL DEATH
L. Rumora, T. Zanié-Grubisié

Department of Medical Biochemistry and Hematology,
School of Pharmacy and Biochemistry, University of Zagreb,
Zagreb

The intrinsic balance between life and death
can be influenced by a number of environmental
stresses. Reactive products of oxygen are amongst
the most potent and omnipresent threats faced by
the living body. Intracellular accumulation of re-
active oxygen species such as superoxide anion,
hydrogen peroxide, singlet oxygen, hydroxyl radi-
cal, and peroxy radical, can arise from toxic in-
sults or normal metabolic processes. These species
may perturb the cell’s natural antioxidant defense
systems, resulting in damage to all of the major
classes of biological macromolecules, including
nucleic acids, proteins, carbohydrates and lipids.
Oxidative stress has been defined as a distur-
bance in the prooxidant-antioxidant balance, re-
sulting in potential cell damage. It has been im-
plicated in several biologic and pathologic proc-
esses like aging, inflammation, carcinogenesis,
ischemia-reperfusion, and in diseases including
diabetes mellitus, atherosclerosis, and /or neuro-
degenerative diseases. Apoptosis has also been
linked to these diseases, suggesting that both
processes might be involved in these pathologies.
Apoptosis is a form of cell death that occurs dur-
ing several physiologic and pathologic situations
in multicellular organisms and constitutes a
common mechanism of cell replacement, tissue
remodeling, and removal of damaged cells.
Apoptosis is a complex process characterized by
cell shrinkage, chromatin condensation, inter-
nucleosomal DNA fragmentation, and formation
of apoptotic bodies. Several protein families are
implicated in apoptosis: some in the induction of
the process and some in the attenuation of the
process. Peroxovanadium compounds are potent
insulinomimetic agents and protein tyrosine
phosphatase inhibitors. Stability and potency of
these compounds renders them attractive agents
in diabetes mellitus, but their possible citotoxicity
could jeopardize their therapeutic use. The effects
of peroxovanadium compound bpV (phen) on rat
insulinoma RINmSF cell survival will be dis-
cussed.

E-mail: lrumora@pharma.hr
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ALERGENI IZ OKOLISA - UZROCNICI
BOLESTI I MOGUCNOSTI LIJECENJA

Samarzija 1.

Zavod za farmakologiju, Farmaceutsko-biokemijski fakultet
Sveudilista u Zagrebu, Zagreb

Postoji mnostvo Stetnih inhalacijskih i nein-
halacijskih tvari u nasem vanjskom i unutarnjem
okolisu koje mogu izazvati alergijsku reakciju. To
mogu biti nespecifiéni (anorganske ili organske
tvari) ili specifi¢ni agensi (pelud, insekti, plijesni,
bakterije, virusi, prasina, epitel i dlake Zivotinja,
neki lijekovi, paisamo sunce). Takove tvari koje
nas okruzuju tijekom cijele godine ili samo
sezonski za pojedince predstavljaju antigen koji
izaziva alergijsku reakciju poput alergijske ast-
me, sezonskog alergijskog rinitisa (peludna groz-
nica), vazomotornog rinitisa, ekceme na kozi (ur-
tikarijski osip), reakciju na o¢ima (alergijski ko-
njunktivitis), solarne alergije itd. Zbog otezanih
moguénosti utvrdivanja ovih alergena za poje-
dinca vazno je provoditi preventivne mjere te
pratiti biometereoloSku prognozu. Medutim, pri
pojavi simptoma neophodno je primijeniti odgo-
varajuce lijekove. To su antihistaminici koji ¢ine
osnovni farmakoloski pristup, a uz njih se kod
tezih oblika alergija rabe i glukokortikoidi. Na-
stanak alergijske reakcije vezan je za aktiviranje
mastocita i poveéano oslobadanje medijatora
upale. Stoga antihistaminici djeluju selektivno
kompetitivnim antagonizmom na histaminske
H1-izoreceptore i time onemogucéuju uéinke hi-
stamina na perifernim ciljnim stanicama. Anti-
histaminici registrirani u Hrvatskoj su: difen-
hidramin (Dimidril), kloropiramin (Synopen), ce-
tirizin (Letizen), ketotifen (Dihalar), loratadin
(Claritine, Contral, Flonidan, Rinolan) i fekso-
fenadin (Telfast). Loratadin i feksofenadin se
uvelike rabe kod sezonskih alergija (alergijskog
rinitisa), oslobadanja peludi pri oprasivanju,
alergijskih koznih bolesti, kao i u profilaksi sun-
¢anih alergija. Ne izazivaju sedaciju niti antiko-
linergiéni uéinak zbog slabe liposolubilnosti, a
ucinak im je brz i traje 24 sata. Difenhidramin je
ipak najucinkovitiji kod cjelogodisnjih alergijskih
reakcija (uzrokovanih kuénom prasinom, Zzivo-
tinjskom dlakom i sl.), premda izaziva sedaciju.
Zbog poveéane udestalosti alergijskih reakcija
neophodno je posvetiti veéu pozornost edukaciji
Sire populacije kako bi se uspostavio pravilan na-
¢in zivota, sprijecila i snizila ucestalost alergija,
te smanjila uporaba lijekova.

E-mail: itas@pharma.hr
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ALLERGENS FROM THE ENVIRONMENT -
DISEASE AGENTS AND TREATMENT
OPTIONS

1. Samarzija

Department of Pharmacology, School of Pharmacy and
Biochemistry, University of Zagreb, Zagreb

There are many inhaling or noninhaling sub-
stances in our outdoor and indoor environment
that can cause allergic reactions. These can be
nonspecific (inorganic or organic substances) or
specific agents (pollen, insect stings, mold, bacte-
ria, viruses, dust, animal epithelium and hair,
some drugs, and sun). These substances present
in our environment throughout the year or sea-
sonally represent antigens that can induce aller-
gic reaction such as allergic asthma, seasonal al-
lergic rhinitis (hay fever), vasomotor rhinitis, ec-
zema on the skin (urticarial rash), reactions on
the eyes (allergic conjunctivitis), solar allergy, etc.
As it is difficult to identify allergens on an indi-
vidual basis, it is important to perform preventive
measures and monitor biometeorologic reports.
However, the onset of symptoms requires the use
of appropriate drugs, i.e. antihistaminics, which
are the first-line pharmacological approach, with
the addition of glucocorticoids in more severe
forms of allergy. The onset of allergic reaction is
related to the activation of mastocytes and in-
creased release of inflammatory mediators.
Therefore, antihistaminics act selectively by com-
petitive antagonism on HI1-isoreceptors, thus pre-
venting the action of histamines on peripheral
target cells. The following antihistaminics have
been registered in Croatia: diphenhydramine
(Dimidril), chlorpiramine (Synopen), cetirizine
(Letizen), ketotifen (Dihalar), loratadine (Clari-
tine, Contral, Flonidan, Rinolan) and fexophe-
nadine (Telfast). Loratadine and fexophenadine
are mostly used for season allergy: allergic rhini-
tis associated with pollen release during pollina-
tion, allergic skin reactions, and as a prophylaxis
of solar allergy. They neither cause drowsiness
and psychomotor impairments nor anticholiner-
gic actions because of their low liposolubility.
Their effect is quick and lasts for 24 hours.
Diphenhydramine is the most potent drug for per-
ennial allergy (caused by home dust, animal hair,
etc.), although it has a sedative effect. The ever
increasing prevalence of allergic reactions calls
for better education of the population at large as
the only way to adopt healthier lifestyle, to pre-
vent or reduce the rate of allergies, and to de-
crease the use of drugs.

E-mail: itas@pharma.hr

BIOCHEMIA MEDICA god. 13, PRILOG broju 1-2, 2003. 13



Sazeci 4. hrvatskog kongresa medicinskih biokemicara

SIMPOZIJSKA PREDAVANJA

S1-6

BIOKEMIJSKI MEHANIZMI
NEFROTOKSICNOSTI MIKOTOKSINA

Petrik J., Cepelak I.

Zavod za medicinsku biokemiju i hematologiju,
Farmaceutsko-biokemijski fakultet, Zagreb

Mikotoksini su sekundarni metaboliti poje-
dinih vrsta plijesni, koji kontaminiraju hranu
biljnog i Zivotinjskog podrijetla. Vrlo su stabilni i
nakupljaju se u tkivima ljudi i Zivotinja. Bubrezi
su glavni ciljni organ za toksi¢no djelovanje
okratoksina A (OTA), citrinina, vomitoksina te
zearalenona. Uz nefrotoksi¢ni uéinak ovi toksini
mogu djelovati i hepatotoksi¢no, genotoksi¢no,
kancerogeno te imunosupresivno. Etiologija i
mehanizam nastanka endemske nefropatije te
oko 50% slu¢ajeva tubulointersticijskog nefritisa
nisu razjas$njeni. Temeljem brojnih istrazivanja
utinaka mikotoksina, poglavito OTA, pretpo-
stavlja se njihova znacajna uloga u etioloskom
mozaiku navedenih bolesti. Smatra se takoder da
vomitoksin moZe uzrokovati glomerulonefritis,
buduéi da utjece na regulaciju stvaranja IgA. Na
staniénoj razini navedeni mikotoksini, ovisno o
koncentraciji, mogu pojacati stvaranje reaktivnih
kisikovih radikala, citokina, aktivnost endonu-
kleaza, kaspaza te stvaranje DNK ’adukata’,
stimulirati apoptozu, mijenjati stani¢nu prolife-
raciju, inhibirati transportne sustave za organ-
ske anione i katione, te inhibirati sintezu pro-
teina 1 DNK. U okviru opseznih in vivo i in vitro
ispitivanja nefrotoksi¢nih uéinaka OTA odredili
smo neke od spomenutih mehanizama na sta-
korima soja Wistar tijekom 60 dana, ali uz re-
lativno niske koncentracije OTA (120 ng/kg tje-
lesne mase/dan). Elektroforetska analiza DNK
nije pokazala znakovitu fragmentaciju (DNA
laddering). Apoptoti¢ne stanice su vizualizirane
tehnikom TUNEL (terminal deoxynucleotidyl
transferase-mediated dUTP nick end labeling) i
bojene in situ hematoksilinom i eozinom. Broj
apoptotiénih stanica kod pokusnih Zivotinja koje
su bile izloZene djelovanju OTA tijekom 10 dana
poveéao se 5 puta, nakon 30 dana 6,4 puta, a
nakon 60 dana ¢ak 12,7 puta. Koncentracija li-
pidnih peroksida kod skupine Zivotinja koje su
bile izlozene OTA kroz 60 dana znacajno je
porasla (36%) uz istodobno smanjenje kataliti¢ne
koncentracije superoksid dismutaze (26%) u bu-
breznom tkivu stakora. Rezultati ovoga rada
pokazuju da OTA veé¢ u malim koncentracijama
aktivira procese koji stimuliraju apoptozu i oksi-
dativni stres u bubreznim stanicama.

E-mail: jpetrik@pharma.hr
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BIOCHEMICAL MECHANISMS OF
MYCTOTOXIN NEPHROTOXICITY

J. Petrik, I. Cepelak

Department of Medical Biochemistry and Hematology,
School of Pharmacy and Biochemistry, University of Zagreb,
Zagreb

Mycotoxins are secondary metabolites produced
by several species of fungi that contaminate food of
plant and animal origin. They are exceptionally
stable and accumulate in human and animal tis-
sues. Kidney is the main target organ for toxic ef-
fects of ochratoxin A (OTA), citrinin, vomitoxin and
zearalenone. These mycotoxins can also act as hepa-
totoxic, genotoxic and carcinogenic agents, and they
affect normal immune response. The etiology and
mechanism of development of endemic nephropathy
and approximately 50% of other tubulointerstitial
nephritides are not completely understood. Based
on numerous studies of mycotoxin toxicity, espe-
cially OTA, their significant role in the etiologic
mosaic of the mentioned diseases has been as-
sumed. Moreover, vomitoxin can cause glome-
rulonephritis by inducing dysregulation of IgA pro-
duction. At the cellular level, the concentration-de-
pendent effects of mycotoxins have been observed:
induction of reactive oxygen species and cytokine
production, enhancement of endonuclease and
caspase activities and DNA adduct formation,
stimulation of apoptosis, modulation of cell prolif-
eration, and inhibition of transport systems for or-
ganic anions and cations as well as inhibition of
protein and DNA synthesis. In our extensive in vivo
and in vitro studies of the nephrotoxic effects of
OTA, we examined some of these effects in Wistar
rats exposed to very low OTA concentrations (120
mg OTA kg body weight daily) for 60 days. OTA
treatment caused an increase in the number of
apoptotic epithelial ren